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(Lenw u 3a0aqu oceoenus ducyunnumvl, coomsemcmsyrouue yeau OIT)

Lenpt0o  OCBOEHMs  NUCLUMIUIMHBI ~ MOHTaX M HajajJKa MEXaTPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM SIBIIETCA

1. Kypc «MoHTax M Hajnajka MEXaTPOHHBIX U POOOTOTEXHUYECKUX CHUCTEM)
ABJIAETCSI HAYYHOM OCHOBOW pa3pabOTKM U HCCIENOBaHUA IU(POBBIX
GuIBTPOB, CcHOyXKalUX Ui ONepaTMBHOW 0OpabOTKM HMH(POpMaLUH,
MOJIYYEHHOM 4Yepe3 CEHCOpPbl YCTPOWCTB KOHTPOJISI M yIpaBiCHUS
YCTPOMCTBAMU W TEXHOJOTMYECKUMHU  MpoLeccaMu Ha Oaze
MUKpPOIPOLECCOPHBIX cUCTeM. [loaTOMy wenb M3yYeHUs AMCLMIUIMHBI
— JaTh oOy4aromiemycs 3HaHMsS, YMEHHUS M MPAKTUYECKHE HaBBIKH,
HEOOXOANMBIE I MOCIIEYIOIIETO U3YYEHUS  CHEIUATbHBIX
TEXHUYECKUX JIMCUMIUIMH, a Takke JajbHEeHIlIel ero AesTelbHOCTH
N0 pa3pabOTKE M HCIHOJB30BAHUIO CXEM YIIpaBJICHUS YCTPONCTBAMU
U TEXHOJIOTHYECKUMU MPOIIeCCaMHu.

3aiayaMu JUCUUIUIMHBI SBIISIOTCS:

1. Uzyuenue duznueckux croco6oB 00paboTKH CUTHAJIOB,
3aperuCTPUPOBAHHBIX C TTOMOIIBIO CEHCOPOB, AUCKPETU3AIMU U MEPEBOa B
muppoBO  KOJA, U3YYEHHE PA3HOCTHBIX YpaBHEHUH, CTPYKTYypbl U
nepelaTovyHbIX (QYHKIUNA HUPPOBBIX (QUIBTPOB, METOJBI MX CHHTE3a IO
3aJIaHHBIM YaCTOTHBIM XapaKTEPUCTUKAM TPUMEHUTEIBHO K 3ajadam
MEXaTPOHUKU U POOOTOTEXHUKH.

KoMnereHuuu 1 MHAUKATOPHl, HOpMHUpYyEMBIE Y 00YUaAIOLIUXCSI:

KOII N HAMUMCHOBAaHHC KOMIICTCHIIMH KOI[ U HAMMCHOBAHUC HWHAMWKATOpPA

[IK-3.2 TlpomsBogut BeIOOp w |IIK-3.2  OcymecTtBiaser  pacdeT W
pacueTsl OTACIBHBIX 3JCKTPOH- | MPOCKTHPOBAHUE MEXaTPOHHBIX u
HBIX HW  MHUKPOIPOIIECCOPHBIX | POOOTOTEXHUYECKHX CHCTEM B paMKax
YCTPOWCTB MEXaTPOHHBIX CUCTEM | CO3JaHMsI TEXHHUECKOTO MPOCKTA

2. MecTo nucuuiiuHbl B cTpykrype OII
[IpenmecTByromue JMCUUIUIMHBL (MOyn), ipaktuku, HUP, np.

— 3 cem. - b1.0.17 lludpoBas TeXHUKA U IEKTPOHUKA;

-4 cem. - b1.0.19 ABrOMaTU3MpPOBaHHBIN YIEKTPOTPUBO.

JlvcuuminHa u3ydaeTcsi B 5 cemMecTpe.

[Tocnenyromnue TUCIUIIIMHBL (MOyu), npaktuku, HUAP, np.

- 6 cem. — BI1.B.01.04. VYmpaBnsieMblii 5JIEKTPONPUBOJ, MEXATPOHHBIX U
POOOTOTEXHUUICCKHX CUCTEM;

- 8 cem. - B1.B.JID.01.02.06 OnTtumanbHOE ympaBiI€HUE MEXaTPOHHBIMU
CUCTEMAaMHU.

3. CTpyKTypa u coiepkaHue TUCUUIIUHBI
3.1. CTpykTypa IMCUMILINHBI
Jlnst ounolt popMbl 00yUueHUs



Bun yuebHoli paboThl Bcero | Bcero Cemectp(b)
3E 4acoB 5
OBILASI TPY JOEMKOCTb JUCLIUIUINHBI 4 144 144
KOHTAKTHAS PABOTA* 1,8 65 65
AYJINTOPHAS PABOTA 1,39 50 50
Jlexkimn 0,44 16 16
JlaGoparopHbie - - -
[TpakTrueckue 0,94 34 34
CAMOCTOATEJIBHASA PABOTA OBYUAIOLIET'OCA 1,61 58 58
[IpopaboTka yueOHOrOo Marepuaia
[ToaroTroBka K MPpOMEKYTOYHOM aTTeCTAI[UU 0
[TpomexyTouHas aTTecTaIus: 0

3.2. Coanep:kanne IUCHUILIAHBI, CTPYKTYPHPOBAHHOE

BH/JAM 3aHATHH

no pasiejiaM H

Paznensl
UCIATUINHEI

Bcero yacos

Pacnpenenenue
TPYIOEMKOCTH
110 BUJIaM y4e0HOM paboThI

Dopmbl U

JEKIUU
nab. pao.
Tp. 3aH.
cam. pao.

BUJT
KOHTPOJIA

WNHnekchl nHIMKATOPOB
bopMupyeMbIX
KOMIETEHIINH

Paznen 1.
JuckpeTtHble U ud-
POBBIE CUTHAJIBI U
CUCTEeMbI. MeTo1bl
MaTeMaTH4eCKOro
OINMCAHU U aHAJIU3a

26

TK1

K 3.2

Paznen 2.
PexypcuBHbie 1
HEpEeKypCUBHBIE UG-
poBbie GuIbTphl. Me-
TOJBI CTPYKTYpPHOM
peanuzanuu u
CHUHTE3a

54

TK2

K 3.2

Paznen 3.
Metoanl

AITOPUTMHU3ALUN U
IPOrpaMMHUPOBAHUS

MHUKPOMPOLIECCOPHBIX
CPEIACTB B CHCTEMax
yTpaBJIeHus

28

TK3

K 3.2

DK3aMeH

36

oM 1

K 3.2




Hroro 3a 5 cemectp

144

16

34

58

nUToro

144

16

34

58

3.3. Conep:kanue QTUCUUILIHHBI

Paspgen 1. /IluckperHble W uM(ppoBble CHUIHAJBI M cHCTeMbl. MeToabl
MaTeMaTH4eCKOro ONMMCAHUS M aHAJIN3a

Tema 1.1. BBenenune B uudppoByro 00padoTKy curHainoB. CurHambl U UX
npeoOpazoBanuss npu 1udpoBoit o00paboTke. MaremaTudeckue MOJEIN
JTUCKPETHBIX curHanoB. CHekTp JIUCKpeTHOro curHana. CBs3b MexIy
CHEKTpaMU JTUCKPETHOTO M  aHaJIOroBOI0  CHUTHaNoB. Jluckpermzamus
AHAJIOTOBBIX CUTHAJOB C (PUHUTHBIM CIIEKTPOM MPHU YACTOTE JHUCKPETU3AIUH,
OTBEUaoIe TeopeMe OTcueToB. JIMCKpeTH3alus aHaJOrOBBIX CHUTHAJIOB C
(UHUTHBIM CIIEKTPOM IPH YAaCTOTE JAMCKPETHU3ALMHU, HE OTBEYAIOILIEH TeopeMe
OoTCUeTOB. SIBIEHHME HaAJIOXKEHUS CHEKTpoB. JlHCKpeTH3anus aHaJIoroBBIX
CUTHAJIOB C HEOTPAHUYEHHBIM [0 YacTOTE CHEKTPOM. SIBIE€HHE MOJMEHbI
4acTOT MpU AUCKPETU3ALUU. KBaHTOBaHME CUTHAJIOB TIO YPOBHIO.
[lorpemnocts kBaHTOBaHudA. lludpoBoe komupoBanue curHana. JpoOHoe
KoaupoBaHue nudpoBoro curHama. llorpemHocTs KBaHTOBaHMS HU(PPOBOrO
curHana. ¥Yciosus BeiOopa paspsanocta ALIIL.

MaremMaTtnieckre OMMCaHUsl U XapaKTEPUCTUKU TUCKPETHBIX CUCTEM

Mertoapl MaTeMaTUYECKOTO0 OINUCAHMS JIMHEWHBIX JUCKPETHBIX CHCTEM BO
BPEMEHHOM 00JIacTH W alropuTMbl IUGPOBON (PUIBTpAllMM HAa WX OCHOBE.
Pa3HoCTHBIE ypaBHEHMs JMHEWHBIX NHCKPETHBIX CUCTEM. PexkypcuBHbBIE H
HEpeKypcuBHbIe IHGpoBbIe GUIBTPHL. JlUCKpeTHas BpeMeHHasi CBEpTKa.
Hudpossie dbunbrper BUX- u KUX-tuma. 2.2. MeToapl MaTeMaTH4eCKOTO
OMMCAHUS CUTHAJIOB JUCKPETHBIX CHUCTEM HAa KOMIUIEKCHOM IUIOCKOCTH (B
JaCTOTHOM 00yacTH). Z-peodpa3oBaHre JUCKPETHBIX CUTHAIOB. CBOMCTBA Z-
npeoOpa3oBaHUsl UCKPETHBIX CHUTHAJIOB. TeCTOBBIE MOCJIEI0BATEILHOCTH
TUCKpETHBIX cucteM. [lepenatouynas (yHKIMS M 4acTOTHAs XapaKTepUCTHUKA
JTIUCKPETHON CUCTEMBI.

Pasnen 2. PexkypcuBHble U HepeKypCHBHblIe HU(PpPOBbIe (UILTPHI.
MeToabl CTPYKTYPHOM peajiu3alu U CHHTe3a.

2.1. XapakTepuCTHUKu M CTPYKTyphl nudpoBeix ¢uiabTpoB. IllepemaTtounsie
GYHKIIMM ~ PEeKYypCUBHBIX  (QWIBTPOB.  Z-Ipe0Opa3oBaHHsl  PA3HOCTHBIX
YpaBHCHHM WM JAUCKPETHOW BpeMeHHOU cBepTku. [lepemarounpie QyHKINMU
PEKYPCHUBHBIX (DUIIBTPOB, TMOJIy4aeMble Ha OCHOBE PA3HOCTHBIX ypaBHEHUM.
Hymu wu momocel mnepenarounor ¢yuknuu. Hynmp—momtocHas ¢opma
nepeaaToyHon  (PyHKIUU. YacToTHBIE XapaKTEPUCTUKU PEKYPCUBHBIX
¢unpTpoB. DOpMBI peanu3aui peKypcuBHbIX (GuibTpoB. Kackagnas dopma
peanm3anuu  peKypcuBHbIX  GuiabTpoB. [lpsmas dopma peanmmzarnuu
OukBampaTHOro 3BeHAa. KaHOoHW4Yeckas Qopma peanu3anuu OWKBaIPATHOTO
3BeHa. [Ipsmast gopma peanusammm, mepeaatodHas (GyHKIUS W YacTOTHAs
XapaKTEepUCTUKA HEPEKYPCUBHOTO (QUIBTPA.




2.2. CuHTe3 peKypCUBHBIX (PUIBTPOB MO 33JJaHHON YaCTOTHOM XapaKTEPUCTHKE
HUcxonneie nanHble mist cuHre3a LD mo 3agaHHONM aMIUIMTYIHOYACTOTHOM
xapakrepuctuke: tun ¢uabtpa (OHY, ®BY, ITIID, TI3® u ap.); 4acToTh
cpesa, 3aJCpKUBAHUA (OC, M3, ONPEIEIAIOUIME TPaHUIbl U 3HAYECHHS I0J0C
OPOITyCKaHUsA, 3aJCp>KUBAHUS U MEPEXOAHBIX MOJIOC (PUIIbTpa; JOMyCcTUMAs
HepaBHOMepHOCTh AUX ¢unbTpa B mojgoce nporyckanus (Uin ociadiieHue Ha
IpaHUIAX TOJIOCHI MPOMYCKaHWs B ciydyae MOHOTOHHbIX AUX) am, nab;
MUHHMaNbHOE 3aTyxanue AYUX B monoce 3anep:kuBaHus a3, ab. IlapameTrpbl
am, a3, oNnpeJesoue TONyCTUMbIE MOIPEIHOCTH allllPOKCUMAIUU 3aJaHHOM
uaeanusupoanHod AUX |Hd(jo)|: ypoBHM JOMyCTUMOro OTKJIOHEHHUS
pacuetHoii AUX |H(jw)| or 1 B monoce mpomyckanus (1— 61) u oT Hyns B
noJioce 3a7epkuBanus 02. CHUHTE3 PEeKYypCUBHBIX (PUIBTPOB MO AHATIOTOBOMY
nporotuny. Merton OunuHeiHoro npeoOpazoBanus. [Ipoctoe OunuHeiHOe
npeobpazoBanue. OO0001IeHHbIE OWIMHEHHBIE TpeoOpa3oBaHus. 3agauu
cunte3a anajoroporo ®OHY-nporotuna. Ilepexox or A®DIIHYU x LD
3alanHoro tuna. Mertoauka cunre3a PO no aHajgoroBomy mpoTOTHUITY .

2.3. Cunte3 HepekypcuBHbX (uibtpoB (H®) mno 3amaHHON 4YacTOTHOM
XapaKTePUCTHKE.

CHHTE3 HEPEeKYPCHUBHBIX (UIBTPOB METOJIOM BeCOBbIX (PyHKIMH. I'padrueckas
WUTIocTpaluss Merona. TpeOoBaHuss K BecOoBbIM (QyHKIUsAM. [lapamerpsr
BeCOBbIX (yHKIM. Omnucanuss BecoBbIX (yHKUMA. BecoBble GyHKIMH
Kaiizepa. Metonuka cuaTte3a H® Meromom BecoBbix (yHKiuit. CuHTE3
HEPEKYPCUBHBIX (WIBTPOB METOJIOM YaCTOTHOM BBIOOpKH.  YmucieHHbIe
METOJIbl CUHTE3a IU(POBBIX DUIBTPOB.

2.4. OueHka 1 obecriedyeHne TOYHOCTH UG POBBIX (PHITHTPOB.

Brnusnue koneuHoi paspsgHocTd yrcenl. OreHka MOorpenrHoCcTH KBaHTOBAHUS
yucesn. Bnusuue kBanToBaHus K03 dunueHToB ¢uiabTpa. MacmrTabupoBaHue
curHajioB B mUGpoBbIX ¢uiabTpax. MeToasl pacuera MacHITaOHBIX
MHOXUTeNe. Pacuer wmacmTaOHBIX MHOXUTENEH 3BEHA PEKYPCHUBHOIO
bunpTpa 2-ro mopsaka mpsaMon (opmbel peanuzanuu. Pacuer macmTaOHBIX
MHOKHUTEJIEH I KacKagHOW CTPYKTYphl peKypcuBHOTO ¢uiabTpa. OreHka
IIyMOB KBaHTOBaHUS u Tpebyemoit paspsgHoctu AIIIl u perucrtpos.
JleTepMUHUPOBAHHBIA METOJ OLECHKH IIYyMOB KBAaHTOBaHWS. BeposATHOCTHBIN
METOJl OIICHKM NIIyMOB KBaHTOBaHMs. Pacder Imyma KBaHTOBaHHWsS allll Ha
BbIXxoAe IMppoBoro ¢Quubrpa. Pacuer cOOCTBEHHBIX IIYMOB KBAaHTOBaHMUS
3BeHa P® 2-ro mnopsaka anga  npsamod  gopmbl  peanusanuu. Pacyet
COOCTBEHHBIX IITyMOB KBaHTOBaHUS IS KAacKagHOW (OpMBI peann3anuu
pexkypcuBHOTO (hunbTpa. MeToauka pemeHnus 3agad KOHEYHOW pa3psTHOCTH
grces B MUPPOBBIX PHIBTpaXx.

Pazgen 3. Meroast nuppoBoi (PuiabTpaud M CHEKTPAJbHO-
KOPPEeJISIIHOHHOI0 AHAJIN3Aa CUTHAJIOB HAa ocHOBe 11D



3.1. Aaroput™M 1upoBOK (QUIBTPALUKM CHUTHAJIOB HAa OCHOBE AMCKPETHOIO
npeobpazoBanus Dypoe. JuckpetHoe mpeoOpazoBanue Dypbe U €ro
cBoiicTBa. OOOCHOBaHME Il1ara AMCKPETU3ALUU MO YaCTOTE MPU BBIYMCICHUH
JAII®. CaoiictBa auckpeTHoro mnpeoOpa3zoBanus Pypbe. Boluncnenue
AUHEeHoOW cBepTku ¢ nomombio AIID. Anroputm nudpoBoit duabTpanuu
KOHEYHbIX mocieaoBarenbHocTed Ha ocHoBe JIID. DddexkruBHOCTDH
mugpoBoi ¢punpTpanuu Ha ocHoBe JIID. Ounbrpanus nocienoBaTeIbHOCTEH
Oomp1I0M JuIHHBI ¢ ToMolbio [II1D (ceKunoHupOBaHHBIE CBEPTKH).

3.2. AnanuzaTopbl  CIEKTpa CHUTHAJOB HAa  OCHOBE JHMCKPETHOIO
npeodpazoBanus Oypse.

bazoBas cTpykTypa aHajmu3aTopa CHEKTpa U U3MEpSEMble UM CIEKTPaJbHbIE
XapaKTepUCTUKU CUTHAJIOB. YacTOTHhIE XapaKTEPUCTUKUA  aHalu3aTopa
cunekTpa. OnpezneneHue OTKIMKOB aHalIM3aTopa CHEKTpa Ha TapMOHUYECKHE
curHaibl. Posib BECOBBIX (YHKIIMI MPU CHEKTPATBLHOM aHAJIU3€ U UX OCHOBHBIE
napameTpsl

Paznen 1. O0mue npuHOUNBI NOCTPOEHUS MUKPONPOLECCOPOB U
MHKPOIPOIECCOPHBIX CUCTEM ABTOMATHYECKOT0 yIIPaABJICHMUSI.
Tema 1.1. Ilpunnun aeiictBus u knaccudukamus IBM. Buasl coobmieHui.

Crpykrypa OBM. O61mune cBeieHnst 0 MUKPOMIPOLIECCOPaX U MUKPOIIPOILIEC-
copHbIX cucrteMax. CriocoObl GopMUPOBaHUS aJpeca KOMaH/IbI.
Tema 1.2. Pa3HOBUIHOCTH MpOLIECCOPOB. JIBa THIA apXUTEKTYPhl MUKPO-
IIPOLIECCOPOB.
Tema 1.3. Ilpunnun padotsl nporeccopa. Pabora mporeccopa mo npepniBa-
HU10. ONMCaHKe LIMKJIA CYUTHIBAHUS U 3aIMCH B MTAMSITh.
Tema 1.4. Ilpsmoiil nocTyn K mamsTy.
Tema 1.5. Cucrema ympaBi€HHUS C MPOrPAMMHUPYEMBIMU JIOTUYECKUMU
KOHTPOJLJIEPaMHU.
Tema 1.6. ABTOMAaTH3MpPOBAaHHBIE MPOW3BOJCTBEHHBIE cUCTeMBbI. CTpyKTypa
ACY. Onpenencuue narepdeiica.
Tema 1.7. ®ynkuun ACY HUKHETO YpOBHSI.
Tema 1.8. JlokampHOE€ JIOTHYECKOE  YIPABICHHE TEXHOJOTHYECKOTO
000pyI0BaHUS AUCKPETHOTO JICHCTBHS.
Tewma 1.9. 3agaun cBsi3u ¢ onepaTopoM. 3a1adyu KOMMYHUKAIIMOHHBIX OOMEHOB
JAHHBIMU.

Paznen 2. CranpapTHble HHTep(eiichl



Tema 2.1. Uurepeiic ISA.

Tema 2.2. [TapannenbHbiil HHTEPPEHC.

Tema 2.3. IlocnenoBaTenbHbIN HHTEPGEIIC.

Tema 2.4. Buasl curHanoB BBoJa-BbiBoja. CrocoObl  onuppoBKU
HENpEephIBHBIX cHUrHajioB. KBaHTOBaHME 1O BpPEMEHM M KBAaHTOBaHHUE IIO
YPOBHIO.

Tema 2.5.Bei0op HAIT u ALII no paspsianoctu u ObicTpoaeiicTButo. Teopema
KorenpHukosa.

Tema 2.6. YcTpoiicTBO BRIOOPKHU M XpaHEHUS.

Tema 2.7. Unrepdeiicel nepudepuiiHpix ycTpoicTB. Crenuain3upoBaHHas
MHOroQyHKIHOHANbHas mnporpammupyemass BbUC nns BBoma W BbIBOJA
uH(OopMaIK — aJjanTepbl BBOAA-BbIBO1a. DOPMATHI U PEXUMBI pabOTHI.

Tema 2.8. Jlpyrue cmnocoObl opranmzanuu wuHTepdeiica. HWurepdeiic
yCTpPOMCTBA BBOJA.

Tema 2.9. IIpomblliieHHBIE MOJYJH BBOJa-BbIBOAa curHaioB B OBM ¢
YCTPOWCTBAMHU rajlbBAHUYECKON Pa3BI3KHU.

Tema 2.10. TIpumep MPOMBIIIUIEHHOTO PETryJIsiTOpa TEMIIEPaTypPhl.
Tema 2.11. CgoiictBa 11 poBbIX cucteM yrpasieHus. CTpykTypa nu@poBoi
CYy.
Tema 2.12. Tlepenatounass ¢GyHKOHS PEeKYpCUBHOTO HHUGPOBOTO (GUIBTpA.
My nibcHast XapaKTepucTUKa peKypCUBHOTO U(poBOro GpuiabTpa.
Tema 2.13. Ilepenarounas ¢ynkius LAII mudposori CY. DrcTpanonsiTopbl
HYJIEBOTO U TIEPBOT'O MOPSIKA.
Tema 2.14. PasHoctHoe ypaBHeHue 1mdpoBoro [I][-perymnsaropa.
[Iporpammuas peanuzanus [IN/-peryisitopa.

Paznen 3. MeTtoasbl AJITOPUTMHU3ALMHU n NMpPOrpaMMHpPOBaAHUA

MHKPONPOLECCOPHBIX CPEJACTB B CHCTEMAaX yNpaBJieHUs
Tema 3.1. [IporpammHas peanu3aius JOTMIeCKUX (HYHKITUH.
Tewma 3.2. MeTosl pa3paboTku npukiIaaHbix nporpamm st [UIK.
Tewma 3.3. Tabnu4HbBINH METOI.
Tewma 3.4. BpemeHHbIC TUarpaMMBbl.
Tema 3.5. [1laroBsie 1uarpaMmel.
Tewma 3.6. IloTokoBBIE OJIOK CXEMBI.
Tewma 3.7. I'padbr mepexo1oB.
Tema 3.8. Cxema perynupoBaHusi ypOBHS pa0Oodeil KUIKOCTH B pe3epByape B
npenenax OT HIKHETO YPOBHS IO BEPXHETO YPOBHSI.
Tema 3.9. Amroputmuzammst CAY wu BbiOOp DOBM. Anropurmuueckoe
OMHMCaHWE W TIpoleaypHas monaensb. CioBecHas, rpadudeckas, CTpyYKTypHas U
orepaTopHas (OPMBI 3aTTUCH ANTOPUTMOB.



Tema 3.10. CrpykTypHOE NpeACTaBI€HHE MPOUEAYPHOM MOJENU IycKa
TypOUHBI.

Tema 3.11. AnropuTmMbl KOHTPOJIA (AATOPUTMBI cO0pa U 0OPaOOTKU MEPBUYHOM
o0pabotkn wuH(opMmanuu). JuarHocTHueckuil KOHTposb. CriaxxuBaHue
JaHHBIX. AJITOPUTM MPOLIETYPHOU MOJEIIHN MPOLIEcCca YIPABICHHUS.

Tema 3.12. AnroputM ¢GOpMHUPOBaHUS  YIPABJISIONIETO  BO3JCHCTBUS.
IIporpammaTopsl.

Tema 3.13. Cxema cuCTeMBbl PETyJIMPOBAHUS CKOPOCTH 3JIEKTPOJBHUIaTEs.
Tema 3.14. Cxema MUKPOKOHTpOJUIEpA IS PETYJIUPOBAHUSI TMPOIECCOB C
3ama3apiBanueM. ApantuBHas 4-ypoBHeBags CVY ¢ MukpossM. [lpumep
UCITOJIb30BAHUS MUKPOKOHTPOJUIEPA IJIs1 PETYJIIMPOBAaHMS CKOPOCTH D /1.

Tema 3.15. Ilpumep MHUKpPOIPOIECCOPHON CHUCTEMBI YIpaBiieHUs. THUIIOBbIE
¢yukuun  MlIl-cuctem.  CTpykTypa  MHKpPOIPOLIECCOPHOW  CHCTEMBI.
Hasnauenue noptoB u ux aapeca. Pacnpenenenue paspsaos nopra KE.

Tema 3.16. [IIporpammupoBanue BpeMEHHBIX 3aJepkek. biok-cxema
alnroputMa BpeMEHHON 3aaepxku. KoiaumdecTBO TakTOB  MpOrpaMMBbl
BPEMEHHOM 3a/ICPKKH.

Tema 3.17. Ilporpammuoe oOcnyxkuBanue AILIIl. briok-cxema anropurma
BBOZA NaHHbIX yepe3 ALIL biok-cxema anroputma BBOJA JaHHBIX 110 CUTHAILY
AIIIL Cxema nporpammHo-anmnapatHoro AL

3.4. TemaTuyeckuil IJIAH NPAKTUYECKHUX 3AHATHI

[MpakTuka 1. M3yuenus cpeme Matimab makero Data Acquisition, Help Demos,
Toolboxes/Data Acquisition, Example Osclloscope, Example Function
Generator.

[IpakTuka 2. [TorpemHOCTh KBaHTOBaHUS MU(PPOBOrO CUTHANA. Y CIOBHUS BBIOOpA
pazpsanoctu AL

[Ipaktukm 3, 4. Pa3HOCTHBIE YypaBHEHUS JIMHEWHBIX JHUCKPETHBIX CHCTEM.
PexypcuBHble @ u  HepekypcuBHble  nudpoBeie  GuabTphl.  [Ipumep
Bcemnporyckaromnero ¢unbrpa B Matnabe. [Iporpamma aucKkpeTHON CBEpTKH
conv. IIporpamma oOpameHuss cBepTku deconv. @DyHKIUS TUCKPETHON
¢unbrpanuu filter.

[Ipaktuku 5, 6. Jloctynm xk BHyTpeHHeMmy cocTosiHuio (uibrpa. Kommencamms
dazoBoro casura. Pacuer ummysnbCHOW xapakTepucTwku ¢GuiabTpa. Pacuer
YaCTOTHOM XapakTepucTuku (uiabTpa. 3ajaHre BEKTOpa YacToT (uibTpa.
Pacuer rpymnmoBoi 3amepxkku. OToOpa)keHHE HyJl€d W MOJIOCOB (PUIbTpA.
Pa3nosxenue Ha mpocThie APOOH.

CuHTe3 peKypCHUBHBIX (UIBTPOB IO aHAJIOrOBOMY MpoToTHNy. Meroa
OwnnHelHOTO TmpeoOpazoBanus. [IpocToe OwnmmHeHOE mMpeodpa3oBaHUeE.
O06o001eHHble OWIMHEIHBIE TpeoOpa3oBaHusl. 3aaydl CUHTE3a aHAJIOTOBOIO



®HY-nporotuna. Ilepexon or A®IIHY x P 3amanHoro tuma. Meronmka
cunte3a PO no ananoroBomy nporotuny. OyHKIMH, pabOTAIOMINE C CEKLUAMU
BTOPOTrO nopsika. MisMmeHeHue 4acToTel 1uckpeTusanuu. llepenuckpernsanms.

[Ipaktuku 7, 8. CuHTe3 peKypCHBHBIX (UIBTPOB IO 3aJlaHHONM YaCTOTHOU
xapaktepuctuke. CHHTE3 PEKypCHUBHBIX (UIBTPOB 1O  aHAJIOTOBOMY
nporotuity. Meton OwimHeitHOTO mnpeoOpa3zoBanus. IIpocTtoe OunuHEHHOE
npeobpazoBanue. OO000IIeHHbIE OWIMHEHHBIE NpeoOpa3oBaHus. 3agauu
cunte3a ananoroporo ®OHY-nporotuna. Ilepexom or A®DIIHY x LD
3agaHHoro THna. OyHKIuU BeIOOpa mopsiaka ¢uibTpa. Oynknus Bilinear.
Oyuknus Impinvar. ®ynknu Yulewalk. ®yukius Invfreqz. @yukmus Prony.

[Ipaktukn 10 m 11. CuHTe3 HEpPEeKYpCUBHBIX (QUIBTPOB METOJAOM BECOBBIX
¢ynkuuii. CuHTE3 HEPEKYpPCUBHBIX (DUIBTPOB METOJOM YaCTOTHOW BBIOOPKH.
GOynkuu - Firl  w Fir2.  ®yskmus  Kaiserord.  Pacuer ®HY ¢
KOCHUHYCOUJATbHBIM CTIaKUBAHUEM.

[Mpaktuku 12 u 13. Ouenka u odecreueHue TOYHOCTH ITUGPOBLIX GUITBTPOB.

Bnusnue koHeuHoW pazpsgHocTH  uucen. OlEHKa  MOTPENIHOCTH

KBAaHTOBaHMs uucesl. BiusHue KBaHTOBaHUS KOA(DPUIMEHTOB (GUIBTpA.
OYHKIIMM MUHUMM3AIUU CPEIHEKBaJIpaTUYHON omuOku. Metoasl Pemesa.
AYX nepexypcuBnoro ®HY no u nocne okpyriaenust kodpduuento. AUX
pekypcuBHoro @®HY 10 wu mnocine  okpyrieHuss  Kod3(PPUIUEHTOB.
MacmrabupoBanue koddduimeHToB 1UppoBix GunsTpoB. llepenonnenue
pa3psHON CETKH B IIPOLIECCE BBIYKMCIICHUN.
Onenka 1myMoB KBaHTOBaHUA U TpeOyeMoil paspsaaHoctu ALIIT u peructpos.

[Ipaktuku 14 u 15. Anroput™m 1udpoBoi (GUILTpAIIMU CHUTHAJIOB Ha OCHOBE
IUCKpeTHOro  mpeoOpasoBanuss  @ypre.  [loBbllIeHHWE  CIIEKTPAIBbHOIO
paspeuieHuss Ipu JONOJHEHMM curHana Hyisimu. JIID kak nuckpeTHas
¢unbTpanus. Pacrekanue cnektpa. IlpoucxokieHue pacTekaHus CIEKTpa.
BecoBbie GhyHKIIMHN 1 OKHA.

[Tpaktuku 16 u 17. O6paboTka curnanoB u uzoOpaxenuii. Pabora ¢ mporpammoit
FDATOOL. IIporpamma Simulink.

3.5. TemaTruuyeckuii mJiaH JJaGopaTopHBIX padoT
JlanHbIid BUT pabOTHI HE IPEAYCMOTPEH YUEOHBIM IIJIAHOM.

3.6. KypcoBoii npoekT /KypcoBasi pabora
JlanHbIid BUIT pabOTHI HE IPEAYCMOTPEH YUEOHBIM IJIAHOM.

4. OueHnBaHue pe3yJIbTATOB 00yUYeHUsI

OrneHnBaHUE pE3yJbTaTOB OOYYCHUS IO JUCIHUINIMHE OCYIIECTBISCTCS B
paMKax TEKYyIIero KOHTPOJS W IPOMEXKYTOYHOH aTTECTalluH, MPOBOIUMBIX II0
OammpHO-peiiTuHroBoi cucreme (BPC).

[ITkana OLIEHKH pe3yJbTaTOB OOYUYEHUS MO AUCIUILIIUHE:
Kog Kog 3amaHu- VYpoBeHb chopMUPOBAaHHOCTH
KOMIIe- | MHAMKATOpa pOBaHHEIE UHJIMKaTOpa KOMIIETCHLUH




TEHLUUHU | KOMIETEHIIUU €3yJIbTaThl . . Huxe .
1 1 pesy Broicokuit | Cpenuuit Huzkuit
o0ydeHus 1o CpEIHET0
VCIUTLIINHE
S ot 85 110 100| ot 70 110 84| 0T 55 710 69 | 0T 0 10 54
[Ixana oneHUBaHUS
HEYya0B-
YIIOBJIET- YA
OTIINYHO XOpouIo JICTBOPU-
BOPUTEILHO
TCJIIBHO
3a4TE€HO HE 3aYTEHO
3HaTh:
3Haer Bce | 3HaeT Nmeet Bce | OTCyTCTB
MPUHIUIIBEI | OCHOBHBIE | KOHCIEKT | YIOT
JNEUCTBUSI | IPUHIIMIIBI | bl MO | KOHCIIEKT
W Ha3Ha- | IEHUCTBUS | MPOBEIEH | bl
YeHHWE OT- | ¥ Ha3Ha- | HbIM 3aHATUN
NENbHBIX | YeHUe 3aHsaTUsAIM. | He 3Haer
SJIEKTPOHH | oTAenbHbl | [lyTaercs | mpuHIUI
VYcerpoiictBo, BIX h| X B NPUHUU- | ICUCTBUS
TIPUHIIATI MHUKPOIIPO | JEKTPOHH | Max u
JICCTBUSA u|- BIX U | IEUCTBUA | HA3HA4YECH
Ha3HAYCHHUE [IECCOPHBI | MUKPOIIPO | U ue
OTJIETTLHBIX X [IECCOPHBI | HA3HAYCHH | OTACIIbHBI
AJIEKTPOHHBIX U | YCTPOUCTB | X e X
MHKPOTIPOIIECCO | MEXATPOH- | YCTPOUCTB | OTACIBHBI | DJIEKTPOH
PHBIX YCTPOMCTB | HBIX MEXaTpoH | X HBIX u
MEXaTPOHHBIX CUCTEM HBIX ANEKTPOHH | MUKPOIIPO
CUCTEM CUCTEM BIX U | LECCOPHBI
MHKPOIIPO | X
LIECCOPHBI | YCTPOMCT
X B
YCTPOMCTB | MEXaTPOH
IIK-3.2 | [IK-3.2 MEXaTpPOH | HBIX
HBIX cucreM
CUCTEM
YMETb:
YMmeer B [TyTtaer He ymeer
IIPUMEHAT | OCHOBHOM | METOJbI MIPUMEHSAT
b BCE | yMeeT BBIOOpPA U | b METOJbI
METO/bI MPUMEHST | PacyeToB, | BHIOOpa U
BBIOOpa U | b BCE | MOJEIHUPO | pacyeToB
ITpumensaTs p ACTHP p ’
pacyeToB, | METOJbI BAHUS MOZEIINPO
METOJIbl BbIOOpA
MOJICTIUPO | BBIOOpA U | OTHENbHBI | BaHUS
u pacyerTos,
BAaHUS pacyeroB, | X OT/IE€TIbHBI
MOJEJINPOBAHUSA
OTJEIBHBI | MOJEJIUPO | AMEKTPOHH | X
OTZIEIBHBIX
X BAaHUS BIX U | JIEKTPOH
3JEKTPOHHBIX U
3JIEKTPOHH | OTAEJIbHBI | MUKPOIPO | HBIX u
MHUKPOITPOIIECCO
9 BIX u|X LECCOPHBI | MUKPOIIPO
PHBIX YCTPOMCTB
MHUKPOIIPO | IEKTPOHH | X LECCOPHBI
MEXaTPOHHBIX .
LECCOPHBI | BIX U | yCTPOMCTB | X
CUCTEM .
X MHUKPOIIPO | MEXaTPOH | YCTPOWCT
YCTPOWCTB | LIECCOPHBI | HBIX B
MEXaTpoH | X CHUCTEM. MeXaTpOH
HBIX ycrporicts | Mmeer HBIX
CUCTEM MEXaTPOH | KOHCTIIEKT | CHUCTEM.




HBIX bl 110 BceM | KoHcnekr
cucreM 3aHATUAM | Bl
OTCYTCTBY
I0T.
BJIAJICTh:
Yerko Buianeer Ilyraerca | He
BIIAZICET OCHOBHBIM | IIpH BJIAJICET
BCEMU 51 IIpoBe- METOAAMH
METOAAMH | METOJaMH | JI€HUU BbIOOpa U
BbIOOpa U | BBIOOpa W | BBIOOpAa U | pacyeTos,
pacyeToB, | pacyeToB, | pacyeToB, | MOAEIUPO
MOZEIIAPO | MOJEJIHMPO | MOJAEIMPO | BaHUSA
METOAAMH BAaHMS BAHMS BAHMS OTJIEbHBI
BbIOOpA U | OTACIBHBl | OTACNIBbHBI | OTHACJIBHBI | X
pacyeTos, X X X IEKTPOH
MOJEIINPOBAHUS | MJIEKTPOHH | JIEKTPOHH | AJIEKTPOHH | HBIX U
OTJIEJIbHBIX BIX U | BIX U | BIX U | MUKPOIIPO
JJEKTPOHHBIX M | MHKPOIIPO | MHUKPONPO | MUKPONPO | LIECCOPHBI
MHUKPOITPOLIECCO | IECCOPHBI | LECCOPHBI | LECCOPHBI | X
PHBIX YCTPOMCTB | X X X YCTPOWCT
MEXAaTPOHHBIX YCTPOWCTB | YCTPOWCTB | YCTPOWCTB | B
CUCTEM MEXaTpPOH | MEXaTpOH | MEXaTpOH | MEXAaTPOH
HBIX HBIX HBIX HBIX
CUCTEM CUCTEM CHCTEM. CHCTEM.
Nwmeer Bce | Koncnekr
KOHCIIEKT | BbI
Bl 3aHATUN
3aHATHIA. OTCYTCTBY
10T
OHGHO‘{HBIG MaTCpHraJIbl JJIIsA IMPOBCACHUA TCKYLICTO KOHTPOJIA u

IPOMEXKYTOYHOM aTTecTaniu TpuBeneHsl B [IpuimokeHun k paboueid mporpamme
M CITATIIINHEL.

[ToHBI KOMITIEKT 3aJlaHUH U MaTepHajoB, HEOOXOIUMBIX ISl OLICHUBAHUS
PEe3yIbTATOB OOYUCHHMS IO AUCIUIUIMHE, XpaHUTCS Ha Kadeape pa3padoTynka.

5. YueOHO-MeToau4ecKkoe M nHGopMannoHHoe odecreyeHue TUCHUILTUHBI
5.1. YueOHO-MeTOAUYECKOE O0ecTieueHne

5.1.1. OcHoBHas nuTeparypa

1. Tunsdano K. X. MukpormnpoieccopHbie CUCTEMBI yIpaBiIeHus: Y yeOHoe
nocobue. — Kazann: Kazasn. roc. suepr. ya-t, 2006.

2. IlporpamMmHBIE CpeacTBa MHKPOIIPOIIECCOPHOTO YIPABICHUS OOBEKTAMU
MEXaTPOHHBIX CUCTEM : MeTonuyecKkre yKa3aHUs IO BBIMOJHEHHUIO Ja0OpaTOPHBIX
pabot /Cocrt.: H.K. Auapees, A.C. Mananuon, P.M. bassuros. — Kazans: Ka3zan. roc.
sHepr. yH-T, 2018. — 38 c.

5.1.2.JlonomHuTeNBHAS TUTEPATYpa

1. HecrepoB, K.E. IIporpamMmmupoBaHue NPOMBIIIIEHHBIX KOHTPOJUIEPOB



yue0.-meton. nocobue / K.E. Hecrepo, A.M. 3r03eB.— ExarepunOypr : U3a-o
Vpan. yu-ta, 2019.— 96 c. : un.

2. Siemens. IIporpamMmmupyemble Jorudeckue KoHTposuiepbl. Y.1. AnmapatHsie
u nporpaMmmMusle cpencraa [JIK.

3. Siemens. Ilporpammupyemble  JIOTHYSCKHE  KOHTpoyuiephl.  UY.2.
IIporpammuposanue I1JIK.

4. Siemens. Ilporpammupyembie Jorundeckue KOHTposuiepbl. Y.3. OCHOBBI
paszpadotku nporpamm st [IUIK. / YULL 3AO «3xkouHBEeHT»

(Opumeuanue: Jlrobas Opyeas iumepamypa, KOMopasi peKOMeHOYemcst 1eKmopom
no OaHHOU OUCYUNTIUHE).

5.2. UndopmannoHHoe odecrnedeHue

5.2.1. DneKTpOHHBIE U UHTEPHET-PECYPCHI

https://e.lanbook.com/

5.2.2. Ilpodeccuonanbupie 0a3bl  gaHHbIX /[ HMH(MOpMaMOHHO-CIIPaBOYHBIC
CUCTEMBI

Her

5.2.3. Jlunen3uonHoe ¥ CBOOOJHO  paclpocTpaHsieMOe MPOrpaMMHOE
oOecrieueHue AUCITUTUTMHBI

MatLab, nporpammsr B makere STEP 7-Micro/WIN 32.

6. MaTepHaJbHO-TEXHUYECKOE 00ecTeyeHrue TMCIUTIINHbI

HanmeHnoBanue Buza HanmenoBanue yueOHOM
y4eOHOW paboTHI ayTUTOPHH, [lepeyenp HEOOXOMMOTO OOOPYIOBAHUS U
CIHEeLUAIN3UPOBAHHON TEXHUYECKUX CPEICTB 00yUCHHUS
J1a00paTOpuH
Jleknun VYyebHas ayauTopust 1is Crienuanu3upoBaHHas yaeOHast Me0els,
NPOBEICHUS 3aHATUH TEXHUYECKHE CPEICTBA OOyUeHHs, CiyXKamme U
JCKIMOHHOTO THIIA pEACTaBIICHUS yueOHO uHpopMaun

Oonpumio  ayautopud  (MyJIbTHUMEIMHHBINA

MPOEKTOp, KOMIbIOTEp (HOYTOYK), SKpaH),

JEMOHCTpAIlMOHHOE 000pyAOBaHUE, Y4eOHO-

HaTJIsTHbIE TTOCOOMS

[MpakTnueckue |Yuebnas  aymuropusa | Crenuanu3upoBaHHass — ydyeOHas — MeOernb,
3aHATUS NPpOBCICHNA 3AHATHH| TeXHUYECKUE cpeacTaa o0yueHus




CEMHUHAPCKOI0 TUIA, (MyJILTI/IMez[I/IﬁHLIf/'I IIPOCKTOpP, KOMIBIOTECP
I'PyHIIOBBIX u UHOUBULIY- (HoyT6yK), 3KpaH) U JIp.

AJIbHBIX KOHcyHLTaHHﬁ,
TCKYUICTO KOHTPOJIA n
HpOMC)KyTO'-IHOﬁ aTTecraluu
CamocrosrenbHas |KoMmnbroTepHslii kiace ¢ Crnenmanu3upoBanHas ydeOnas mebens Ha 30
pabora BbIxoZoM B uTepHer B-600a | nocamounsix  Mect, 30  KOMIIBIOTEDOB,

TEXHUYECKHE CpeAcTBa OOy4eHHs (MYJIbTHUME-
JUWHBIA  MPOEKTOpP, KOMIIBIOTEp (HOYTOYK),
9KpaH), BUJICOKAMEPHI, MporpaMMHOE
o0ecrnieueHue

Crnenmanu3upoBaHHas MeOelb, KOMITBIOTEPHAS
TE€XHHMKA C BO3MOXHOCTBIO BbIXoza B MIHTepHeT
u obecnieuenueM noctymna B JUOC, skpaH,
MYJIbTUMEIUNHBIN IPOEKTOP, MPOTPaAMMHOE
obecrieyeHue

YuraapHbIH 3a]1
OnoIMOTEKHU

7. Oco0eHHOCTH OpraHM3alUuN 00Pa30BaATEILHON JeITeJIbHOCTH ISl JIUIL C
OrPAHMYEHHBIMH BO3MOKHOCTSIMM 3/I0POBbSI 1 HHBAJINI0B

Jluiia ¢ orpaHMYEHHBIMH BO3MOXKHOCTSIMH 3710poBbsi (OB3) 1 MHBANIHIIBI KIMEIOT
BO3MOXKHOCTh O€CTIPENSTCTBEHHO IEpPEeMENIaTbCs U3 OJHOr0 Y4eOHO-I1a00paTOpHOTO
KOpITyca B JPYroil, TMOJHATHCS Ha BCE ITAXKU Yy4eOHO-T1a00paTOPHBIX KOPIYCOB,
3aHUMATbCs B Y4YEOHBIX M HWHBIX TOMEHICHHSIX C Y4eTOM OCOOCHHOCTEH
NCUXO(U3UUECKOTO PA3BUTHSI U COCTOSIHUS 37]0POBBSI.

Hnst o6yuenus nui ¢ OB3 v MHBaNMIOB, MMEIOIMIUX HApYUIEHUS OMOPHO-
JIBUTATENIbHOTO ammapara, o0ecredeHbl yCJIOBUs OecHpensaTCTBEHHOro AOCTyIa BO
Bce yueOHble nomenieHus. MHopmaiusa o crenuanbHbIX YCIOBUSX, CO3AaHHBIX IS
oOyuarommxcs ¢ OB3 wu wuHBanMaoB, pa3MmelieHa Ha caidTe YHUBEpPCUTETa
www//kgeu.ru. imeercst BO3MOXHOCTh OKa3aHUsI TEXHUYECKOW IMOMOIIM aCCUCTCHTOM,
a TaKXkKe YCIIyT CypIONEePEBOTUMKOB U TU(HIOCYPIOTIEPEBOAIUKOB.

st aganTanuy K BocnpusaTuio guiamu ¢ OB3 u uHBanMgaMu ¢ HapynieHHbIM
CIIyXOM CIPaBOYHOTO, Y4e€OHOTO Marepuana IO JUCHUIUIMHE 00eCIeunBarOTCs
CJIEIYIOLTUE YCIOBUS:

- IS JTy4IIe OpUEHTAIMU B ayJJUTOPUH, TPUMEHSIOTCS] CUTHAJIBI OTIOBEIIEHHUS
0 HayvaJie U KOHIIE 3aHTHUS (CIOBO «3BOHOK» MHUIIETCS HA JI0CKE);

- BHUIMaHHUE CJIa0O0CIHBIIIAIMIET0 OOyYaloIIeToCsl MPHUBICKACTCS IEJarorom
KECTOM (Ha IJIEeYO KIIAJIETCs pyKa, OCYLIECTBIAETCS HEPE3KOE MOXIIONBIBAHUE);

- pazroBapuBasi ¢ OOYYArOIIMMCS, MEAarormueckuii pabOTHUK CMOTPUT Ha
HEro, TOBOPHUT SICHO, KOPOTKHMH TMPEIJIOKEHUSIMHU, OOecmeurnBas BO3MOXHOCTb
YTEHUs 10 TyOam.

KomneHncauust 3aTpyJHEHUII pEYEeBOTO U HMHTEIUIEKTYaJbHOTO Pa3BUTHUS
cinadocpIIIaX 00y4aroIIMXcsi TPOBOIUTCS Ty TEM:

- UCTIOJIb30BAHUS CXEM, JUarpaMM, PUCYHKOB, KOMIIbIOTEPHBIX MPE3EHTALUN C
TUIEPCChUIKAMU, KOMMEHTUPYIOIIUMH OTJEIbHbIE KOMIIOHEHTBI H300paKEeHHUS;

- PETYJSIPHOTO TPUMEHEHWs yIpaKHEHWW Ha Tpaduueckoe BBIICICHNE
CYIIIECTBEHHBIX MPU3HAKOB MPEIMETOB U SABJICHUM;

- o0ecrieueHusl BO3MOXKHOCTH JUIsi  OOydYaromierocsi MOJy4YduTh aJpPEecHYIO



http://www.kgeu.ru/

KOHCYJIBTALIMIO TIO 3JIEKTPOHHOM MOYTE MO MEPE HEOOXOUMOCTH.

Jlns apantanuu K BocnpusitTuio guiiamu ¢ OB3 u nHBain1IaMu ¢ HapyIICHUSIMU
3peHus CIPABOYHOTIO, y4eOHOTO, IPOCBETUTENBCKOTO MaTepuana,
MIPELYCMOTPEHHOTO 00pa30BaTENbHON MPOrpaMMOil MO BbIOPAHHOMY HaIlPaBIEHUIO
MOJATOTOBKH, 00ECIIEYUBAIOTCS CIETYIOIINE YCIOBUS:

- BeJleTcA ajanrtauus oQUIMaIbHOro caifiTa B ceTu MIHTEpHET ¢ yueToM 0COOBIX
NOTpeOHOCTE MHBAIMIOB 110 3PEHUI0, 00ECIEYMBACTCS HAJTUUYKME KPYMHOIPUPTOBON
CIPAaBOYHOI MH(POPMALIMK O PACTIMCAHUM YUEOHBIX 3aHSITHIA;

- IEIarOTM4YeCKuii  pabOTHUK, ero coOeceqHUK (MpU HEOOXOIUMOCTH),
MPUCYTCTBYIOIIME HA 3aHATUH, MPEACTABIISIIOTCS 00yYarOUIUMCs, MPU ITOM Ka)Ibli
pa3 Ha3bIBAaeTCS TOT, K KOMY MeIarornyeckuii paboTHUK oOpalaercs;

- IEUCTBUSA, KECThI, MEpPEMEIICHUs] MEeJaroruueckoro pabOTHUKAa KOPOTKO H
SICHO KOMMEHTHUPYIOTCS;

- meyatHass wuHpOpMAIU TpeAoCTaBiIseTcss KpymnHbiM 1pudTom (o 18
MyHKTOB), TOTAJIHHO O3BYYHBACTCS;

- obecrnieunBaeTcsi HEOOXOUMBII YPOBEHb OCBEIIIEHHOCTH MTOMEIIICHUH;

- IPEAOCTABISACTCS BO3MOXXHOCTh HCIIOJIB30BaTh KOMIIBIOTEPHI BO BpeMs
3aHSATUHN U MIPABO 3aMUCU 0OBSICHEHUN HA TUKTO(OH (10 KEeJTaHUI0 00YJaIOIIUXCS).

dopma mpoBeACHHS TEKyIIeM M IPOMEXKYTOYHOM aTTecTaluu s
obOyuaromuxcsa ¢ OB3 u MHBaIMAOB OmpejeseTcs MeJarornueckuM paboOTHUKOM B
COOTBETCTBMM C y4eOHbIM rmiaHoM. [Ipu HeoOxoaumoctn obyuaromemycs ¢ OB3,
UHBAJIUAY C YYETOM MX MHIUBHAYATbHBIX NMCUXO(PU3MUECKUX OCOOCHHOCTEH TaeTcs
BO3MOKHOCTb NMPOUTH MPOMEKYTOUHYIO aTTECTAIIMIO0 YCTHO, MMCbMEHHO Ha Oymare,
NUCHMEHHO Ha KOMIIbIOTEpE, B (popMe TECTHpPOBAHUA U T.II., JIMOO MPEIOCTaBISETCS
JOTIOTHUTENIbHOE BpeMsl JUIsl TOJTOTOBKH OTBETA.

8. MeToanyecKue peKOMeHIAUM I MpenogaBarTesieil M0 OpraHu3alnuu
BOCIIUTATEJIbHOH PA0OTHI C 00Yy4AIOIIMMHUCS.

MeTtoaudeckoe oOecriedeHre mporecca BOCIUTAHNS 00YYarOIIMXCs BHICTYIIACT
OJHUM U3 ONPEACIAIONIMX (AKTOPOB BBICOKOIO KadecTBa OOpa3oBaHUS.
[IperogaBatens By3a, AEMOHCTPHPYS BBICOKHN MPOGECCHOHATN3M, 3PYIUIIHUIO,
YETKYIO TPaKJIAHCKYIO MO3UIUIO, CAMOJUCIIUILUINHY, TBOPUECKHH MOAX0 B PCIIEHUN
npoecCHOHaIBHBIX 3a/Jad, B XOJ¢ 00pa3oBaTeIbHOrO Ipolecca CIOCOOCTBYET
(bOpMHPOBaHUIO TAPMOHHYHOMN JIMYHOCTH.

[Ipn peanmu3anuu AUCHUIUIMHBI IPEHOJAaBaTelb MOXET HCIOJIb30BaTh
CJIEIYIOIIUE METOJIbI BOCIIMTATEIIbHON paOOTHI:

- MeTOJbI (OPMHPOBAHUSA CO3HAHMS JIMYHOCTH (Oeceda, AUCIYT, BHYIICHHE,
MHCTPYKTaX, KOHTPOJIb, OOBSICHCHHUE, IPHMEpP, CAMOKOHTPOJb, paccKas, COBET,
yOeXKACHUE U IP.);

- METOJbl OpPraHM3allUd JCSATCIIBHOCTH M (POPMUPOBAHMS OIbITA IOBEACHUS
(3amaHue, OOIIECTBEHHOEC MHEHHUE, IIeIarornyeckoe TpeOoBaHHE, IOPYyUYCHHE,
MPUYYCHUE, CO3aHNE BOCIIUTHIBAIOIIMX CUTYAIMi, TPEHUHT, YIIPaXKHEHHE, H IP.);

- METOJbl MOTHMBAIIUU JCATCIBHOCTH M IMOBEACHUSA (0A0OpEHHUE, MOOILIPEHHE
COLIMAJIbHOM aKTHMBHOCTH, TOPHIAHUE, CO3JaHUE CHUTyallddl yclexa, CO3JaHue
CUTYaLIUH JJIS SMOLIMOHAILHO-HPABCTBEHHBIX IICPEIKUBAHMI, COPEBHOBAHHUE U JIP.)



[Ipu peanuzanuu JUCIUIUIMHBI ~ MPETMONABATENb  JOMKEH  YYUTHIBATH
CJIEyIOIIME HAPaBICHHs BOCIIUTATENbHOM IeATEIbHOCTH:

I'pasxcoanckoe u nampuomuueckoe 60cnumaHue:

- hopmupoBaHre y OOYYaIOUIMXCS LETOCTHOTO MHPOBO33PEHHS, POCCHICKON
UICHTUYHOCTH, YBOKCHHS K CBOCH CEMbE, OOIIECTBY, TOCYAAPCTBY, MPUHATHIM B CEMbE U
OO0IIIeCTBE yXOBHO-HPABCTBEHHBIM U COIIMOKYJIBTYPHBIM IICHHOCTSIM, K HAITHOHATLHOMY,
KyJIGTYPHOMY H HMCTOPHUYECKOMY Hacieauto, (GopMUpOBaHHE CTPEMIICHHS K €ro
COXPaHCHHUIO U PA3BUTHIO;

- popmupoBaHUe Yy 00YYAIOIIMXCS aKTUBHOM TPAXKIAHCKON MMO3UITUH, OCHOBAHHOM
Ha TPATUIMOHHBIX KYJIBTYPHBIX, TYXOBHBIX M HPABCTBEHHBIX IIEHHOCTSIX POCCHHCKOTO
oOIIecTBa, I TIOBBINICHHWS CIOCOOHOCTH OTBETCTBEHHO PEaM30BbIBATH CBOU
KOHCTUTYIIHOHHBIC MPaBa M 0053aHHOCTH;

- pa3BUTHE MPABOBOM M MOJUTHYECCKOHN KYJIbTYphl 00YYaIONIUXCS, PaCIIUPCHUC
KOHCTPYKTHBHOTO Y4YacTHsl B TNPUHATAW PEIICHUW, 3aTparuBaroNIMX WX IpaBa H
MHTEPECHI, B TOM YHCJIC B Pa3IMYHBIX (POpMax camMOOpraHu3aIiiy, CaMOyTpaBICHUS,
00IIECTBEHHO-3HAYMMOM JICATCILHOCTH;

- opMupoBaHHE MOTHUBOB, HPABCTBEHHBIX M CMBICIIOBBIX YCTaHOBOK
JUYHOCTH,  TIO3BOJIAIONIMX  MPOTUBOCTOSATH  JKCTPEMHU3MY,  KceHOpOOHH,
JTUCKPUMUHAIIMKA 10  COIMAJIbHBIM, PEJIUTHO3HBIM, pPAaCOBBIM, HAIMOHAIbHBIM
npU3HaKaM, MEXKITHHYCCKOM M MEKKOH()ECCHOHATBLHOW HETePIUMOCTH, JPYTUM
HETaTUBHBIM COIUATBHBIM SIBJICHHSIM.

JlyxoeHo-Hpascmeennoe gocnumaHue:

- BOCIIUTAHWE YYBCTBAa JIOCTOMHCTBA, YECTH W YECTHOCTH, COBECTJIMBOCTH,
YBOKEHHS K POJIUTENSAM, YUUTEISIM, JIFOJISIM CTapUIEro MOKOJICHUS;

- opMupoBaHMEe TPHUHIMIOB KOJUIEKTUBU3MA U  COJUAAPHOCTH, JyXa
MUJIOCEPAUS U COCTpaZaHusi, NMPUBBIYKA 3a00TUTHCA O JIIOASX, HAXOIAIIUXCS B
TPYJAHOW >KU3HCHHOW CUTYyaIluU;

- popmMupoBaHKE CONMIAPHOCTH M YYBCTBA COLIMAILHON OTBETCTBEHHOCTH II0
OTHOIICHUIO K JIOJSM C OTPAaHUYCHHBIMH BO3MOXHOCTSIMHU 3JI0POBbsI, TIPEOIOJICHUE
NICUXOJOTHYECKUX OapbepoB IO OTHOIICHUIO K JIOASIM C OrpaHUYCHHBIMHU
BO3MOYKHOCTSMH;

- popMupoBaHUE SMOIMOHAIBFHO HACHIIIEHHOTO W JTyXOBHO BO3BBIIICHHOTO
OTHOIIIECHUSI K MUPY, CIIOCOOHOCTH M YMEHUS MepefaBaTh JIPYTHMM CBOM ACTETUYECKUN
OTIBIT.

Kynemypno-npoceemumenvcrkoe socnumanue:

- popmMupoBaHKE CTETUYECKON KapTUHBI MHPA;

- popmupoBaHHe yBaXKEHHUS K KyJbTYPHBIM IIEHHOCTSIM POJHOTO TOPOJa, Kpas,
CTpaHBI;

- OBBIIIICHUE TTO3HABATEIIBHON aKTHBHOCTH O0YyYaOIIUXCSI.

Hayuno-obpazosamenvnoe socnumanue:

- hopmupoBanme y 00yJaroninxcsi HAy94HOTO MUPOBO33PEHHSI;

- popmMupoBaHre yMEHHUS MOTy4YaTh 3HAHUS,

- popMupoBaHHEe HABBIKOB aHAIM3a W CHHTE3a MHGOPMAIMH, B TOM YHUCIIE B
npogecCuoHaIbHON 00JIaCTH.
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OreHOYHBIE MaTepUaibl M0 JAWCIUIUIMHE, MPEAHA3HAYCHHBI ISl OICHUBAHMSI
PE3yNbTaTOB 00YUYEHHUS HA COOTBETCTBUE MHAMKATOPAM JOCTHIKEHUS KOMIICTCHITUH.

OrneHnBaHue pe3yabTaTOB OOYYCHHsI 1O JWCIHMIUIMHE OCYIIECTBISCTCS B
pamkax Tekymiero koHTpois (TK) u mpoMexyTodHOM aTTecTanuu, MPOBOJIUMBIX 10
6abHO-peiiTunroBoit cucreme (bPC).
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TK1 15-
| 2131 (1) () DR O » 15 | 0-15 15-30
30
TecT nnm NMUCbMEHHBIA OMPOC 7
3amuTa 1abopaTopHO paboTHI 4
OTtyeT Mo caMOCTOATENHLHOMN 4
pabote
TK2 15-
Pa3fest 2. €oveevnreninnennnnnnns » 15 [0-15 30 15-30
TecT nnm MUCbMEHHBIA OMPOC 7
3amuTa 1a60paTOpPHOI pabOTHI 4
Brimonnenne nHANBUYTBHBIX 4
3amaHuii (pedepaToB)
TK3 25-
| 2131 (1) (K TR S » 25 |0-15 25-40
40
TecT nnu NMUCHMEHHBIA OMPOC 7
3amuTa 1a60paTOpHOI pabOTHI 4
OTuer 1o caMoCTOATENbHON 14
paboTe
IIpome:xxyTouHasi aTTecTanus oM 0-45
(3auer, 3x3amen, KII, KP)
3agaHue MpoOMeXyTOYHOM 0-15
aTTecTaluu
B nucemenHoit popme o
0-30
oueTam
Cemectp 1
HaumenoBanue pasnena }: = =[| PeiiTuHroBsle nokazarenu
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Pasgen 1. « JluCKpeTHbIE U
nuppoBBIE  CHUTHAJIBI U 15-
CHCTEMBI, Meronsr | TK1 | 15 | 0-15 30 15-30
MaTEeMaTHYeCKOTO OTIUCAHMS
1 aHaJIn3a»
KoncnektupoBanue yueOHOro 10
Marepuana
OT4eT Mo caMOCTOSTETHLHOM 5
pabore
Paszpnen 2. « PexypcuBHble 1
HEPEeKypCUBHBIC IU(DPOBBIC 15
bmIbTpel. MeToap! TK2 15 |0-15 30 15-30
CTPYKTYPHOU peai3ariiu 1
CUHTE3a»
KoHncniekTupoBanue yueOGHOTO 10
Marepuana
OTyeT no caMOCTOATEIBHOU 5
pabore
Pasnen 3. « Metons! iudpoBoit
(buUIBTpaIU ¥ CIIEKTPATHHO- TK3 25 |0-15 25- 95-40
KOPPEJAIIMOHHOTO aHaln3a Ha 40
OCHOBE »
KoncnektupoBanue yueOHOTro
Marepuana
OTyer no caMoCTOSTENBHOMN
pabore

2. OueHOYHbIE MATEPHAIHI TEKYIEr0 KOHTPOJISA U MPOMEKYTOUHOM aTTecTaluu
[IIkana OlIeHKH pe3yJbTaTOB OOYUYEHUS MO AUCHUILIIUHE:

3amiaHu-

Kon Kon pOBaHHbIE
KOMIIe- | HMHAMKaTopa pe3yJbTaThI
TEHIMU | KOMIIETEHIMH | OOydeHHs 1o
JTMCLUIUINHE

VYpoBeHb chopMUPOBAHHOCTH
MH/IMKAaTOpa KOMIETEHIMH

Boicokuit | Cpennuit Huxe Huszkui
CpEJIHETO
ot 85 1o 100 ot 70 no 84| ot 55 10 69 | oT 0 mo 54

IIIxama oneHUBaHUA




HEY/I0B-

YIOBJET-
OTJIINYHO X0pomuo JICTBOPU-
BOPUTCIILHO
TCJIIBHO
3a4TCHO HE 3a4TCHO
3HATh:
3Haer Bce | 3HaeT Nmeet Bce | OTCyTCTB
MPUHLIUIIBI | OCHOBHBIE | KOHCIEKT | YIOT
JNEUCTBUSI | IPUHIIMIBI | bl MO | KOHCIIEKT
M Has3Ha- | ICUCTBUS | IPOBEHAEH | bl
YEHHE OT- | M  Ha3Ha- | HbIM 3aHATHI
JIETIbHBIX | YCHHUE 3ansaTusM. | He 3naer
ANEKTPOHH | oThaenbHbl | IlyTaerca | mpuHImMn
VYcerpoiictso, BIX h| X B NPUHIU- | ICUCTBUS
MPUHITUTT MHKPONIPO | 3JIEKTPOHH | Max 51
JNEUCTBUSA - BIX U | JedcTBUA | Ha3HauYeH
Ha3HAYEHUE LIECCOPHBI | MUKPOIIPO | U ue
OT/ACIIbHBIX X LIECCOPHBI | HA3HAYEHH | OTHEIIbHBI
3JIEKTPOHHBIX H | YCTPOUCTB | X e X
MHKPOMPOLIECCO | MEXATPOH- | YCTPOMCTB | OTAENBHBI | DJIEKTPOH
PHBIX YCTPOMCTB | HBIX MEXaTpoH | X HBIX u
MEXaTPOHHBIX CHUCTEM HBIX AJIEKTPOHH | MUKPOIIPO
CHUCTEM CHCTEM BIX U | LIECCOPHBI
MHUKPOIIPO | X
LECCOPHBI | YCTPOWCT
X B
YCTPOMCTB | MEXaTPOH
MEXaTpOH | HBIX
HBIX CHUCTEM
CHUCTEM
I1K-3.2 | [1IK-3.2 YMETh:
Ywmeer B [TyTaer He ymeer
MPUMEHST | OCHOBHOM | METObI MPUMEHST
b BCE | yM€eT BBIOOpa U | b METOJbI
METO/IbI MPUMEHAT | PacyeToB, | BeIOOpa M
BbIOOpa U | b BCE | MOJICIMPO | PACUETOB,
pacyeToB, | METOMbI BaHUSA MOJIETUPO
MOJEIUPO | BBIOOpAa W | OTACIBHBI | BaHUS
[IpumeHsTH ACTIP p A
BaHUA pacyeroB, | X OT/ACJIbHBI
METO/bl BhIOOpA
OTACJIbHBI | MOJIETIUPO | DJIEKTPOHH | X
u pacyeTos,
X BaHUSA BIX U | DJIEKTPOH
MOJIETTUPOBAHUS
3JIEKTPOHH | OTHEJbHBI | MUKPOMPO | HBIX u
OTACJIbHBIX
BIX u| X LIECCOPHBI | MUKPOIIPO
3JIEKTPOHHBIX H
MHKPOIPO | JEKTPOHH | X LIECCOPHBI
MUKPOIIPOIIECCO N
9 LIECCOPHBI | BIX U | yCTPOUCTB | X
PHBIX YCTPOMCTB N
X MHUKPOIIPO | MEXaTPOH | YCTPOWCT
MEXaTPOHHBIX N
YCTPOWCTB | LIECCOPHBI | HBIX B
CUCTEM
MEXaTpoH | X CHCTEM. MEXaTpoH
HBIX ycrporicts | Mmeer HBIX
CHUCTEM MEXaTpOH | KOHCTIEKT | CUCTEM.
HBIX bl 10 BceM | KoHcnekT
CHCTEM 3aHATUSIM | bl
OTCYTCTBY
IOT.
BJIJICTh:
METOJIAMHU | Yertko | Brnaneer | [Tytaercs | He




BEIOOpA H | BIajeeT OCHOBHBIM | TIpH BJIAJICET
pacyeTos, BCEMU u poBe- METOIaMH
MOJCIIMPOBAHUS | METOJAAMH | METOJaMHu | JICHUU BbIOOpa U
OTJEIIBHBIX BbIOOpa u | BbIOOpa u | BEIOOpa W | pacyeTos,
AJIEKTPOHHBIX U | PacueToB, | pacyeToB, | pacyeToB, | MOJEIUPO
MUKPOIIPOILIECCO | MOACIUPO | MOACIUPO | MOJCIHUPO | BaHUS
PHBIX YCTPOMCTB | BaHUs BaHHsA BaHUsA OTHENbHBI
MEXaTPOHHBIX OTIENbHBLI | OTHAEJILHBI | OTACIBHBI | X
CHCTEM X X X AJIEKTPOH
AJIEKTPOHH | AJIEKTPOHH | JIEKTPOHH | HBIX 51
BIX U | BIX U | BIX U | MUKPOIIPO
MHUKPOIIPO | MUKPOIIPO | MUKPOIIPO | IIECCOPHBI
IIECCOPHBI | IECCOPHBI | IECCOPHBI | X
X X X YCTPOWCT
YCTPOWCTB | YCTPOWCTB | YCTPOWCTB | B
MEXaTpOH | MEXaTpOH | MEXaTpOH | MEXaTpoH
HBIX HBIX HBIX HBIX
CHCTEM CHCTEM CHUCTEM. CHUCTEM.
HNmeet Bce | Koncnekr
KOHCIIEKT | BI
BbI 3aHATHHI
3aHATHUH. OTCYTCTBY
IOT
YpoBeHb chopMUPOBAaHHOCTH
WHJIAKATOpa KOMIICTCHIIUH
Bricokmii
3amnaHu-
Kon Kon pOBaHHBIE ot 85 110 100
KOMIIe- | WHIUKaTopa pe3yabTaThl
TEHILUN | KOMIIETEHIINN 00yd4eHus 110 [Ikana oreHnBaHUs
JUACIUTIINHE
OTJIMYHO
3a49TE€HO
3HATD:
3HaeT Bce VYerpoiicr
TIPUHITATIBI BO,
JeHCTBUA MPUHITATT
VYcerpoiictBo, A Ha3Ha- IEUCTBUA
MIPUHITATT YyeHHe OT- u
JIEHCTBUA U | JeIbHBIX Ha3HaYeH
Ha3HAYEHHE AJICKTPOHH ne
[IK-3.2 | IIK-3.2 OTIEIbHBIX BIX 51 OTIEIbHEI
3JEKTPOHHBIX W | MHUKPOIIPO X
MUKpOITpoLiecco | - ANEKTPOH
PHBIX YCTPOMCTB | IECCOPHBI HBIX 51
MEXaTPOHHBIX X MHUKPOIIPO
CHCTEM YCTPOWCTB LECCOPHBI
MeXaTpOH- X
HBIX YCTPOUCT
CHCTEM B




MEXaTpOH
HBIX
CUCTEM
YMETh:
YmMmeer IIpumens
PUMCHST Th
b BCC METO/IBI
METO/IbI BbIOOpa U
BbIOOpa U ac4eToB
[IpumensaTH P p ’
pacyeros, MOJIETTUPO
METO/bl BhIOOpA
MOJIETUPO BaHUs
u pacderos,
BaHUs OTJICTHHBI
MOJICTTHPOBAHUS
OTJICTHHBI X
OTJICITBHBIX
X AJEKTPOH
JNIEKTPOHHBIX U
JJIEKTPOHH HBIX u
MUKpPOIIPOLIECCO
9 BIX u MHUKPOIIPO
PHBIX YCTPOHUCTB
MUKPOIIPO L[ECCOPHBI
MEXaTPOHHBIX
LIECCOPHBI X
CUCTEM .
X YCTPOMCT
YCTPOWCTB B
MEXaTpPOH MeXaTpOoH
HBIX HBIX
CUCTEM CUCTEM
BJIQ/IETh!
Bnaneer METOIaMHU
BCEMU BbIOOpa U
MeTOoaMu pacueros,
BBIOOpa U MOJCIIUPO
pacyeros, BaHUSA
MeTOoaMHu
MOJIETHPO OTJIEbHBI
BBIOOpa "
BaHUs X
pacyeros,
OTJICIbHBI AIIEKTPOH
MOJIETTUPOBAHUS
X HBIX u
OTJICJIbHBIX
JJIEKTPOHH MUKPOIIPO
JNEKTPOHHBIX U
BIX u L[ECCOPHBI
MUKPOIIPOIIECCO
9 MUKPOIIPO X
PHBIX YCTPOMCTB .
LECCOPHBI yCTpOCT
MEXaTPOHHBIX X "
CUCTEM JUIS .
YCTpPOMCTB MeXaTpoH
pacuera
MeXaTpoH HBIX
1 ppoBBIX
HBIX CUCTEM
buILTPOB
CUCTEM TUIs
TUISE pacuera
pacueta 1 (GpOoBbI
1 ppoBBIX X
(bUIBTPOB (bUIBTPOB

OneHka KOTJIHYIHO» BBICTABJISIETCA 3a r1y0oKoe NOHUMAaHUE
TEXHOJOTHMYECKMX  METOJOB  HMHXKCHEPHON  JeATEIbHOCTH, [IOJIHBIE U
coJieprKaTelIbHBIE OTBETHI HA BOIIPOCHI OMJICTA;



OI_[CHKa «XO0poIIo» BBICTABIICTCA 3a IOHHMMAHHUC MCETOJ0B HH)KCHGpHOﬁ
ACATCIBbHOCTH, ITOJHBIC U COACPKATCIILHBIC OTBCTHI Ha BOITPOCHI 6I/IJ'ICTa;

OHCHKa «YAOBJETBOPUTEJIbHO0» BLICTABIISICTCSA 3a HAJIMYMUC KOHCIICKTOB IIO

JUCHUIIINHE,

OI_[CHKa «HEYAOBJETBOPUTEJIbHO0» BLICTABICTCA 3a OTCYTCTBHC KOHCIICKTOB

10 JUCHUIIJINHC.

3. IlepeyeHb OLIECHOYHBIX CPEICTB
Kparkas XxapakTepuCTHUKa OLIEHOYHBIX CPEACTB, MCIOJB3YyEMBIX MPH TEKYLIEM
KOHTpOJIE YCIIEBAEMOCTH M TMPOMEKYTOUHOW aTTeCTallMd O0O0ydarolerocs Io

JVCIUIIIINHE:
HanmenoBanue Kparkas
Omnucanue OIeHOYHOr 0
OLICHOYHOI'0 XapaKkTepuCcTUKa
cpencTBa
cpencTBa OLICHOYHOTI'0 CPEJICTBA

KoncnektupoBanu| Kparkoe TekctoBoe Paznen 1 [luckperHble U IMQPOBbIE CHUTHAIBI U

e yueOHOro Mpe/iCTaBJIeHHE cuctembl, MeToapl MaTeMaTUYeCKOro OMHCAHUS H

Marepuana nepepaboTaHHON aHaJIN3a.

UHpOpMALUK Paznen 2. PexypcuBHblE M HEpeKypCHUBHbIE LU(PPOBbHIE

¢unbTpel.  MeToapl  CTPYKTYpHOM  peanus3aliu U
CUHTE3a.
Paznen 3. Meronpt 1mdpoBoit  dunbTpamMu U
CHEKTPAIBHO-KOPPESILIMOHHOTO aHAJM3a Ha OCHOBE
AP
Paznen 4.

Onpoc o 3HaHHUE OCHOBHBIX Paznen 1. JluckperHple W THU(POBBIE CHUTHAIBI |

paznenam MTOHATUHI cUCTeMBI, MeToapl MaTeMaTHYeCKOrO ONHCAaHUS U

(Temam) TEMBbI/pa3iena/Iucy | aHajau3a:

TUTMHbI 1. Teopema KoTenbHuKOBa 1 €€ OrpaHUYEHUS.

2. MareMaTu4ecKkoe OITMCaHHE I_[I/I(prBBIX IIocjacaoBa-
TCHBHOCTeﬁ, HUMITyJIbCHAsA XapaKTECPUCTHUKA CHCTEMEIL,

yCIIOBUE YCTOWYMBOCTHU o HMITYJIbCHOM
XapaKTePUCTHKE.

3. PasHocTHble ypaBHEHHsS CHCTEM, pealu3alus
muppoBoro  ¢GuiIbTpa HAa  OCHOBE  MPOCTEUIINX
JJIEMEHTOB.

Paznen 2. PekypcuBHBIC 1 HEpEeKypPCHBHBIC IIM(POBBIE
¢GuabTpBI. METOIBI CTPYKTYPHOI peann3aniu u
CHHTE3a:

1.Kak BBIYUCIISIFOTCS TIPSAAMOE M 0OpaTHOE Z-
npeoOpa3oBaHus Ui IM(POBBIX CHCTEM?
2.ITpumenenue Z-npeobpa3oBaHus NpU OMUCAHUN
poBbIX cucteM. CTPyKTYpHBIE CXeMbI IIU(PPOBBIX
(GUIBTPOB.

3.Yro takoe [IBC (nuckperHas BpeMeHHas CBEpTKa)?
Bo3MoskHa JIn pakTHUecKas pean3alus peKypCHUBHBIX
¢unpTpoB Ha ocHoBe JIBC?

4. Kak onpezensieTcss UMITyJIbCHAs XapaKTepPUCTUKA
1 poBoro GuIbTpa, Kakue U poBbie PUIBTPHI




Ha3bpBaloOT punbTpamMu BUX u KNMX?

5. B COOTBETCTBUH € KAaKUM aJTOPUTMOM OCYILECTBIIS-
eTcs 00paboTKa CUrHaNa PeKypCUBHBIM IU(PPOBBIM
dunsTpOM?

6. B3anMocBsA3b MeX/1y UMITYJILCHOM XapaKTEPUCTUKON
1 K03 UIIEHTAMH HEPEKYPCUBHBIX I (PPOBHIX
GuIbTpOB?

Paznen 3. Metoasl nndpoBoii punbTpanmuu u
CHEKTPAJIbHO-KOPPESILIMOHHOTO aHAJIM3a Ha OCHOBE:!

1. KaxoBsl ucrounuku norpeurHocreit LIOC, cBsizanHble
C KOHEYHOU pa3psiIHOCTHIO Yncen?

2. YeM BbI3bIBAETCSI HEOOXOAUMOCTb OIPaHUYECHHUS
Pa3psIHOCTH YHCEI B Mpolecce o0paboTKH CUTHAIA B
P®?

3.ITocnenoBarensHas popma 1.

4. IapannensHas hopma JD.

5. CHHTE3 peKypCHUBHBIX (PUIBTPOB 10 AaHAJIOTOBOMY
IPOTOTHITY.

6. Meron OMIMHEHHOTO TIPe0Opa3OBaHMSL.

7. IlpsiMbie MeTO/IBI CHHTE3A (DUIBTPOB.

CoOecenoBanue
(Coc)

CpeicTBO  KOHTPOJIS,
OpPraHM30BaHHOE KakK
crienManbpHas Oecena
peroaaBaTess c
oOydJaronumces Ha

TEMBI, CBS-3aHHBIC C
H3y4aeMou
JUCITUIIIIMHOM, "
paccuuTaHHOE Ha
BBISICHEHHE 00BEMA
3HAHUM

oOyuaromierocst 1o
ompe/ie-ICHHOMY
pazneny, TEMeE,
npobieMe u T.II.

Paznen 4.
Paznen 1. JluckperHple W THU(POBBIE CHUTHAIBI |
cUCTeMbl, MeToAbpl MaTeMaTHYeCKOTro OMUCAaHUS U
aHanuza:

Teopema KoTenbHUKOBA U €€ OrpaHUYECHUS.
Marematuueckoe omnucaHue IUGPOBBIX IOCIEI0Ba-
TEIbHOCTEH, WMIYJIbCHAs XapaKTEpUCTHKA CHCTEMBI,

yCJIOBUE YCTONYUBOCTH o WMITYJIbCHOM
XapaKTePUCTHKE.

3. Pa3sHocTHBIE ypaBHEHHS CHCTeM, IHQPPOBbIE
(GUIBTPHL.

Paznen 2. PekypcuBHbIE 1 HEpEKYpPCHUBHBIC ITU(DPOBBIE
¢bunbTpel. METOBI CTPYKTYPHOM peanu3aiuu 1
CUHTE3a!

[Ipsimoe u obpaTHOE Z-tipeoOpa3zoBaHms AJs ITU(DPOBBIX
CUCTEM.

CtpyKTypHBIE CXeMbI IIU(PPOBBIX HUITLTPOB.
JuckpertHas BpeMmeHHas cseptka (JIBC).
PexypcuBnusbie punsTpsl Ha ocHoBe [IBC.

HmnynbcHas XxapakTepucThKa HUPPOBOro GuiibTpa.
®unbtpel BUX 1 KUX?

ANTOpUTM OCYIIECTBICHUSI 00paOOTKU CUTHAa
PEKYPCUBHBIM IUPPOBLIM (PUIETPOM.

B3anMocBs3b MEXy UMITYJIbCHON XapaKTepUCTUKON U
K03(puLIMeHTaMU HEPEKYPCUBHBIX LU(POBBIX
GuIBTPOB

Paznen 3. Metoap! nndpoBoit punbTpanmu u
CHEKTPAJIbHO-KOPPEISILIUOHHOTO aHAJIN3a HAa OCHOBE
BII®D:




Wcrounuku norpemnocteit HOC, cBsizanHbIE C
KOHEYHOW Pa3psTHOCTBIO YHCEIT.

Heo0xoauMocTh orpaHu4eHus pa3psiIHOCTH YHCEIl B
npoiiecce 00paboOTKHM CUTHAla B peKypCUBHBIX .
[MocnenoBarensHas dpopma [D.

[Mapamnensuas popma [D.

CuHTe3 PeKypCHBHBIX (PUIBTPOB 110 aHAJIOTOBOMY
POTOTHUITY.

MeTto OunmuHEHOTO MpeoOpa3oBaHHUS.

[IpsiMbie MeTOIbI CHHTE3a (QUIIBTPOB.

4. IlepeyeHb KOHTPOJBbHBIX 3aJaHUM MJIM HMHBbIE MaTepPHAJbI,
Heo0XoaAMMBbIe VISl OLEHKH 3HAHUM, YMEHUIl W HABBIKOB, XapaKTepPHU3YyHUIHX
3Tanbl (POPMHUPOBAHUS KOMIIETEHIIMIA B poLecce 0CBOCHUA TUCHMIIUHbBI

s Trekymero kourpoas TKI1:

[IpoBepsemasi KOMIETEHIUS:

[IK-3.2 [Ipou3BoauT BBHIOOP M pacyeThl OTIAEIBHBIX DJIEKTPOHHBIX H
MUKPOMPOIECCOPHBIX YCTPOUCTB MEXAaTPOHHBIX CUCTEM.

[IK-3.2 OcymecTtBisger pacueT U MPOCKTUPOBAHUE MEXATPOHHBIX U
POOOTOTEXHUYECKUX CUCTEM B paMKaxX CO3/1aHUsl TEXHUYECKOTO MTPOEKTA

KoHTponbHble 3agaHua 1.: BeiOpate paspsaHocTh W Bpems BeiOOpku ALl mo
3aIaHHBIM 3HAYEHUSIM IOTPEIIHOCTH M3MEPEHUS M IOJOCE YAacTOT CHUTHaja IO
Ta0Jmmie 3amanuii 1.

Tect
Bonpoc Bapuanmer omeema
Cxoneko  omanoe  paseumus | 1
UHDICEHEPHOU 0esimellbHOCHU 2
3
4
Ha xaxom omane pazeumus | 1
UHOICEHEPHOU  OestmenbHoCmu | 2
dopmupyemcs cobcmeenHo | 3
UHDICEHEPHAs OesIMeNbHOCTIb 4
Kmo u3 yuenvix Onezenvmeliep
MpancoopmMuposan onvimuoe Loticenc
HaO0oeHue 3a A6NEeHUIMU TI'yx
npupoosl 8 IKCHEPUMEHN Tanuneii
Ilepeuucnume 6uovl | Huorceneproe uzobpemamenbcmeso
umdiceneprou  OessimenvbHocmu | Peanuzayus
18-20 gexos Hnoicenepnoe npoexmuposaue
Koucmpyuposanue




Iepeuucnume NpU3HAaKu
UHIICEHEPHOU 0esmenbHOCmU

Teopuecmeo

Paspewiaem npomusopeuus mexcoy 06vekmom u cyovbexmom

Pewenue 3aoau mamepuailbHo2co np0u3606cm6a

HpoeKmHaﬂ O0esimeslbHOCb

Ymo makoe konyenyuss CDIO

Ilpoexm no peghopmuposanuro 6a308020 UHAHCEHEPHO20 OOPA3OBAHUS

HpoeKm meop4ecKoco pazsumust uHJf(,’eHepHOlj oesimebHOCmu

Meoicoynapoonvii  cmanoapm, onpeoensiiowuil.  6UObl  UHICEHEPHOU
desmenbHoCmu

Cmandapm, onpedensiiowuil pyHKYUU UHICEHEPHOU OesimeTbHCImuU

Kozoa nossunocy ogpuyuanvho
coobuecmeo CDIO

2000 2.

1999 2.

2015 2.

Taxozo coobuecmsa Hem

Iepeuucnume 2nobanvHvle
npoonemvl yenoseyecmsa,
Komopble 00adCeH Oblmb 20Mos
pewams uxxicenep

Yemortiuusoe paszsumue yusuiuzayuu

Vazeumocmo u 300p06b€ uenoeeKka

Tlosvluenue 3koHOMUKU

yaoejzemeopém-tocmb IHCU3HDBIO YelloeeKa

B KaKom O0OKyMeHme
nponucamnvl  mpeboanus K
npogheccuonanvbHol
desmenbHOCMU OAKaiaepos

Tocyoapcmeennolii akademuyeckull cmanoapm

FocydapcmeeHHaﬂ umozoeas ammecmayus

BblnyCKHCl}l ammecmayuoOHHAsl pa6oma

Dedepanvublil 20Cy0apcmeeHtblil 00PA308aMeNbHbLIL CMAHOAPM

Jas Tekymero kourpoasi TK2:
[IpoBepsemast KOMIETEHIUS:

[IK-3.2 [Ipou3BoauT BBHIOOp U pacyeThl

OTHACJIIBHBIX JJICKTPOHHBIX U

MUKPOTPOIECCOPHBIX YCTPOUCTB MEXAaTPOHHBIX CHCTEM.

[IK-3.2 OcymecTBisieT pacyeT

U IPOCKTHPOBAHUC MCXATPOHHBIX H

POOOTOTEXHUYECKUX CHCTEM B paMKaX CO3JaHHUs TEXHUUYECKOTO MPOEKTa
KontponbHbie 3amanus 2:
ITo 3amaHHBIM TAOIMYHBIM JJAHHBIM (TaOIHIA 3aJJaHUi 2) MPOU3BECTH CHUHTE3: A.

CuHTe3 peKypCUBHBIX (UIBTPOB 1O 3aJaHHOM YAaCTOTHOW XapaKTepucTuke; b.

CuHTe3 peKypCUBHBIX (UIBTPOB MO aHajioroBomy mportotumny; B. C momoiibto

MeToAa OWIMHEWHOTro TpeoOpa3oBaHUS.

OWJIMHEIHOTO

npeoOpa3oBaHus;

I C wucnoib30BaHUEM MPOCTOTO

. C mwucnonbs3oBaHHEM O00OOIIEHHOTO

OwnnHelHoro mnpeobpazoBaHus. [IpuMeuanue: HMCMOIB30BATh 3aJayll CHUHTE3a

ananoroporo ®HY-nporotuna, nepexoaa or A®IIHY k [P 3amanHoro tuna u

dbyHKIIMM  BBIOOpa mTOpsaKa  GUIBTpA.

Bce 3amaum pemmTh, MOIB3YSCH

IporpaMMHoOii cpefoi Matmab.

Tect

Bonpoc

Bapuanmer omeema

Cronbko amanoe paseumusi
uHcheHepHoﬁ odessmenbHOCmu

Ha xaxom osmane paseumus
I/lHDfC@HepHOI:i oessmenbHocmu

NI~ WIN|F




dopmupyemcs cobcmeenno | 3

UHDICEHEPHAs 0esIMeNbHOCTIb 4

Kmo u3 yyenuvix Onuezenvmeliep

MpAHCGHOPMUPOBAT ONBIMHOE Toticenc

HaO0OeHue 3a s18NEeHUAMU T'yx

npupoosl 8 IKCHEPUMEHM Tanuneii

Iepeuucnume 6uovl | Hnoiceneproe uzobpemamenbcmeso

uHdCeHepHou  OesmenvHocmu | Peanusayus

18-20 gexos Huorcenepnoe npoexmuposarue
Koncmpyuposanue

Iepeuucnume npusnaxu | Teopuecmaso

uHcheHepHOﬁ oessmenbHoCmu

Paspewaem npomusopeuus meacdy 00vexkmom u cydvexmom

Pewenue 3a0au mamepuailbHo2co npous’@oécm@a

UpoeKmHa}z 0esmenbHOCb

Ymo makoe konyenyuss CDIO

IIpoexm no peghopmupoganuio 6A306020 UHICEHEPHO20 0OPA308AHUSL

UpoeKm meop4ecKozco pazeumust uHJfC@HepHOlZ oessmenbHOCmu

Meowcoynapoousiii  cmanoapm, oOnpeoenssiowuli  8Udbl  UHHCEHEPHOU
desamenbHoCmu

Cmanodapm, onpedensiiowuil pyHKYUU UHICEHEPHOU OesimelbHCImuU

Kozoa nossunoce oguyuanvho
coobuecmeo CDIO

2000 2.

1999 2.

2015 2.

Takozo coobwecmesa nem

Ilepeuucrume 2nobanvHble
npoobremvl yenogeuecmaa,
Komopule 00miceH Oblmb 20MO08
pewams uUHMCeHep

Yemotiuusoe paszeumue yusuiuzayuu

Vazeumocmo u 3()0p06b€ uenoeeKka

Tlosvluienue 3kOHOMUKU

yOOGJZeWIBOpéHHOCWIb HCU3HBIO YelloeeKda

B KaKkom OJoKyMenme
nponucamwvl  mMpeboanus K
npogheccuonanvbHol
desmenbHOCMU OAKaia8pos

Tocyoapcmeennslii akademuyeckull Cmanoapm

Focydapcmeennaﬂ umnozoeas ammecmayus

BblnyCKHa}l ammecmayuoOHHAs pa6oma

Dedepanvublil 20Cy0apcmeeHtblil 00PA308aMmMeNbHbLIL CMAHOAPM

Has Tekymero kourpoas TK3:
[IpoBepseMass KOMIIETEHIUA:

[IK-3.2 TIlpow3BoauT BBIOOP M pacyeThl OTIACIBHBIX OSJEKTPOHHBIX U
MUKPOTIPOLIECCOPHBIX YCTPOMCTB MEXaTPOHHBIX CUCTEM.
[IK-3.2 OcymectBasieT pacyeT M MNPOSKTUPOBAHUE MEXATPOHHBIX H
POOOTOTEXHUYECKUX CUCTEM B paMKaX CO3/IaHUS TEXHUYECKOTO MPOEKTa
KontponbHubie 3ananus 3:
Pemutes BapuanTel 3agaun u3 K3 2, mone3ysachk nporpammoii maketa FDATOOL

cpeasl Matiiao.

Tect

Bonpoc Bapuanmer omeema

Tnasneiiwasn usz 3a0au Paszeumue memoooe 102uuecko20 MolulieHUs

UHIHCEHEPHO2O 06pa306aHuﬂ Paszeumue cnocobnocmeti mvicaiums Yémro u sCHO

Pazsumue Kpumu4eckozo nooxooa K CYwWecmeeHHomy




NOJI0JHCEHUIO Oell

Bce svuue ykazannoe

Mooenuposanue smo

3KcnepwweHm c Mooensimu PEeAIbHbLX 00beKmos

3KCI’Z€pMM€HWl C pealbHbIMU obvekmamu

Hccnedosanue modeneil peanvHbix 00beKmMos

Hccneodosanue pealbHblX 00beKmos

IpoussooumenvrHocmy
MexXHU4ecKo2o ycmpoucmea

Koauuecmaso pabomoi, npouzsedennotl  eOunuyy spemenu

Bpewms, 3ampauennoe na pabomy 001020 00beKMa UCCACO08AHUS

Konuuecmeo evinonnennoix 3a0anuti

Koauuecmao gvloensiemoil snepauu 3a eOUHUYY 8pemeH

Dphexmusnocmov 3mo

Omunowienue  3ampam  9Hepeuu K  NOAE3HOMY  dhgexmy  unu
3amMpayenHbiM Mamepuaiam

Omunowtenue noaesnoco s¢ghgexma K 3ampamam dHepauu Uil
Mamepuana

Koauuecmso 3ampaderrHoco mamepuaia 0151 BbINOJIHEHUS pa6OWZbl

Koauuecmeo  evinoanennotii pa60mbl C  npumerneHuem 0aHH020
mamepuaia

Tect

Bonpoc

BapuaHm bl omeema

Huoiceneproe deno smo

Ilocmanoeka UHIHCEHEPHDBLIX 3a0ay

Obcyaicoenue undicenepublx 3a0ay

Hnorceneprnas 3adaua

Pewenue UHICEHEPHBIX 3a0ay

Hnoicenepnas 3adaua oonicna

Ilepexo0 u3 00H020 cocmosinus 8 Opy2oe

BbINOIHAMb cnedyrowue | Heckonbko nymeil peuienust

mpeboeanus Bce 6o3mooichvle pewenus e oueguonvl
O0no nonyuennoe peuieHue

Ymo u3 nepeuuciennozo | Ckopocmbs mpancnopmuposKu

Aenaemcs  Kpumepuem  O0nA | Bezonacnocmb mpancnopmuposKu

UHIICEHEPHOU  3a0a4u  «8blOOP
MPAHCNOPMUPOSKU 2PY3ay»

Tpancnopmupogka MOJIbKO HA3EMHbIM MPAHCNnopmom

Lena mpancnopmuposexu

Ymo Uz  nepevucieHHO20
AGNACMCA  O2pPAHUYEeHUEeM Ol
UHOICEHEPHOU  3a0adu  «8bl00p
MPAHCNOPMUPOBKU 2PY3A»

Cropocmb mpanchopmuposku

bezonacnocmo mpaHcnopmupoeKku

Tpchnopmupogka MOJIbKO HA3EMHbIM MPAHCNnopmom

Llena mpancnopmuposxu

B wem  pasmuuue  meducoy

UHIICEHEPOM U YUEHbIM

Hao uem onu pabomaiom

H3zobpemamenvcmeso

Koneunwiii pesynomam

Pacwupenue 3nanuii

Ilepsuiui Y4aAcmoK
KUHemuyecKou Kpueoti
OMHOCUMENLHO20 603DACMAHUS

Maxcumanvuyro ckopocmo HaKonJieHus uoel

Buipasnuusanue

Yeacanue axmuenocmu

Konu4ecmsa uoeii | Jlamenmmbviii nepuoo

Xapaxmepuzyem

Bmopoii yuacmok | MakcumanbHyro cKopocme HaKonieHus uoeti
KUHemu4ecKkou Kpuseoti | Buipasnusanue

OMHOCUMENLHO20 B03DACMAHUS
Koauyecmed uoeu
xapakmepuzyem

Yeacanue axmuenocmu

Jlamenmuulii nepuoo




3anaun K KOMIUIEKCHOMY 3anannio TK1:

1. Onpenenute cnekTp nocieaoBareabHoctu S(n) = {1; 0,5; 1; 0,5; 1,0}.
[HocTpoiite rpadpuxu S(n), AYUX u ®UX ero cnekrpa. Haiinure no cnexrpy
orcueTsl, ucronbszys OIIID.

z2

z2+1"

2. Omnpenenute NTUCKPETHBIN curHan x(n) no X(z) =

1. ChopmynupyiTe 11e1b HHKEHEPHOHN JAEATETLHOCTH.

Jlalite onpeneneHne NHXECHEPHOU 1€ TEIbHOCTH.

3. Kakue 3Tansl B pa3BUTUU UHXXCHEPHOU JEesATEILHOCTH BbI 3HaeTe? Jlaiite
UX KPATKYIO XapaKTEPUCTHUKY.

4. Tlepeuucnure BUIbI WHXXCHEPHOU HesITENbHOCTH. [laliTe MX KpaTKyro
XapaKTEPUCTHUKY.

5. HazoBure npusHaku HHXEHEPHOU JEATEIHLHOCTH.

6. Uro takoe CDIO? KakoBa €€ 1ienn?

7. Yto conepxutr ®I'OC?

8

9

N

Kaxkue rmob6anbHbie Mpo0OIeMbl UeTIOBEYECTBA BbI 3HAETE?
[TosicanTe BotHOBYIO Teoputo Konaparsea H. /1.
10. Tlepeuucnure OCHOBHBIE MPOOJIEMBI YEIIOBEUYECTBA, KOTOPHIE CIIEAYET
PELINTH C ydacTueM uHx)eHepoB B XXI| Beke.
11. Ha3oBuTe OCHOBHBIE HAIPaBICHUS PA3BUTHS HAyKH, TEXHOJIOTUH U
TeXHUKU B Pocculickoit Penepanuu.
12. Ha3zoBuTe OCHOBHBIE JIOKYMEHTHI M HX KpaTKO€ COJep)KaHue,
peramamentupyromme pazsurue UT B Poccun.
13. TlosicauTe KTO TaKko# «mpodecCuoHaTbHBIN HHKEHED.
14. 3auem Hy>XHBI podecCUOHATBHBIC CTAHIAPTHI?

3amauu K KOMIUIEKCHOMY 3ananuto TK2:
1. MetoioM HEMNOCPEICTBEHHOW ITOJCTAHOBKM HAaWTH y(n) M TOCTPOUTH €ro

rpaduK a1 BXOAHOTO curHajna x(n) = 6; — §;(n —1) + §;(n — 2) — u PunbTpa,
3a1aHHOTO Pa3HOCTHBIM ypaBHEHUEM
y(n) =y(n—-3) + %[x () +x(n—1) +x(n—2)]. HavanpHble  yCIIOBHUS  —
HyJeBbie. [locTpouTh CTpyKTYypHYIO cxeMy GuiabTpa. 2.

2. C momMompi0  MeTona  z-mpeoOpa3oBaHHWS  HAWUTH  TEPENaTOYHYIO

XapaKTEPUCTUKY bunbTpa, 3aJJaHHOI'O Pa3HOCTHBIM YpPaBHEHUEM
ym)=yn—-1)—yn—-2)+y(n—3)+ %x(n) npu BXOJHOM
BO3JEHCTBUHU x(n) = —6,8; — 6 (n—1). Hcnonb3ys obpaTHOE

znpeoOpaszoBanue, HaliTH (N) ¥ ONPESIIUTh ero 3HaYeHue mpu N < 5.



3anauu Kk KOMIUIEKCHOMY 3ajanuto TK3:
1. Cunresupyiite KUX-punbTp, UCHOAB3ysd METOJA YacTOTHOM BBIOOPKH MO

3aganHeiM AUX nu OYX;
2. TloctpoiiTe cxemy duibTpa.

Kakumu kauectBamu 10iKeH 00Ja1aTh HHKEHEP?

B ueM cocTouT MHXKEHEPHASI TOUKA 3pEHUS ?

UYro onpenensitor KpUTEpUH NpU pelieHuH HHXXEHEPHOM 3a1aun?

Jiss  4yero  WMHXKEHEpPY  HEOOXOAMMO  TaKoe  KadecTBO,  Kak
«HM300pETATENBHOCTY ?

5. Uro siBnsieTcs MPOyKTOM peaiu3aliiu J1Io00ro npoexTa?

Hwnh e

Bormpocs! k koMiiekcHoMy 3aanuto TK4:

1. Jlalite onpeneneHne HHXEHepHOW 3ajgade. Ilepeuncaure ycioBus
CyLIECTBOBAaHUS MH)KCHEPHOU 3a1a4U.

2. Uro Oyner SBIATHCS KPUTEPUEM, a YTO OrPAHUYEHUEM IIPU PEIICHUU
UHXeHepHoH 3anaun? [IpuBeauTe npuMeEpHI.

3. ChopmynupyiiTe 3aKOH pa3BUTHS HAYKU U TEXHUKHU.

Jist MpoMeKyTOYHOM aTTeCTAIMU:
KoHTponbHBIEBONPOCH KJekuuu 1.

1. Kakue npeoOpazoBaHusi IMEIOT MECTO MpHU IMUGPOBOH 00paboTKe curHamoB? 2.
UTo Takoe OUCKPETHBIM CUTHAN U JUCKPETHAS MOCIEA0BATEIbHOCTH? 3.
KakoBa mnpupona pa3MHOKEHHs CIEKTPOB NpPU AUCKPETHU3ALMU CHUTHAJIOB IO
BpemeHu? 4. B dyeM 3akio4alrOTCs B3aMMOCBSI3b W OTJIWYHE CIEKTPOB
JUCKPETHOTO M aHAJIOroBOro curHaioB? 5. Kak 10 H3BECTHOMY CIEKTPY
AQHAJIONOBOT'O CUTHAJa ONPENEIUTH CIEKTP COOTBETCTBYIOLIETO €My JUCKPETHOTO
curHana? 6. B ueM 3akirouaercsl SIBICHHUE HAJIOXKEHUS CIEKTPOB IpHU
JUCKPETU3alUU CUTHAIOB? 7. MOXHO JIM MO U3BECTHOMY CIIEKTPY AUCKPETHOTO
CUTHaJa HAWTU CHEKTP COOTBETCTBYIOLIETO €My aHajioroBoro curHana? 8. U3
KaKUX YCJIOBUW BBIOMpPAETCS 4acTOTa AUCKPETHU3AIMU aHAJOTOBBIX CUTHaloOB? 9.
KakoBa martemaTuueckass Mojenb KBaHTOBaHWsA curHaina no yposHio? 10. Kak
OnpeIeIIeTCs] MOTPEUIHOCTh KBAHTOBAHUS TUCKPETHOTO KBAHTOBAHHOI'O CUrHasa?
11. Kak ocymectBusercs mudpoBoe KoaupoBanue curHama? 12. Kax
OTIpeJieNsIeTCsl TMOTPEITHOCTh KBaHTOBaHUS IudpoBoro curHama? 13. M3 kakux
ycioBUil BeiOMpaeTcs: HeoOxoaumas paspsanHocte ALII? 14. Kak onpenensiercs



ABTOKOpPpPESIUOHHAs (PYHKIUS M CIEKTpajbHasl IUIOTHOCTh LIyMa KBAaHTOBaHUS
ANII? 15. TIlpm kakoM YyCIOBMM UHU(PPOBOM W JHUCKPETHBIA CHTHAJBI
MaTeMaTU4YECKH a/ICKBATHBI?

KOHTpPOMIBPHBIEBOMP O C BI K JICKIUH 2.

1. B cooTBeTCTBUM € KaKUM aJIrOPUTMOM U KaK OCYIIECTBIsIeTCS 00paboTKa
CUTHajJa PEKYPCUBHBIM M HEPEKYpPCUBHBIM (uibTpamMu? 2. UTo moHUMaeTrcs
10J1 UMITYJIbCHOM XapaKTEepUCTUKON AUCKpeTHOU cucteMbl? 3. Kakue puiabTpsl
HaszpiBatoTest  ¢unbTpamu  BUX wu  KHUX-tunma? 4. UYrto sBasercs
kodduimentramMu HepekypcuBHbIX GuiabTpoB? 5. Kakoe mnpeoOpa3zoBaHue
MPUMEHSIOT /IS OMKMCAHUSI JUCKPETHBIX CUTHAJIOB U CUCTEM Ha KOMIUJICKCHOM
wiockoctd U mnovyemy? 6. KakoBa cBs3p Mexay Z-npeoOpa3oBaHHEM U
npeobOpazoBanueM Dypre? 7. Kak ompenenstorcs nepenaroyHas QyHKIUS U
YaCTOTHAsl XapaKTepUCTUKa JUCKpeTHOM cucteMbl? 8. KakoBa CBsI3b MEXIy
nepeaaTouHor (yHKIHMEH, YaCTOTHOM W UMITYJIbCHOM XapaKTepUCTHKAMHU
TUcKpeTHoU cucteMbl? 9. KakoBbl 0COOCHHOCTH YaCTOTHBIX XapaKTEPUCTUK
muckpetHbix cuctemM? 10. Kak wu3MmeHsercss yacToTHasi XapaKTepHUCTHKA
JUCKPETHON CUCTEMBI MPU U3MEHEHUHU YaCTOThI TUCKPETH3AIINH ?
KoOHTpoOJNIbHBIEBONpPOCH KIJEKI 3.

1. Kak wnHaxomutcs mnepenatouHass ¢yHkuus P® mno ero pasHOCTHOMY
ypaBHeHuto? 2. UTo Takoe HyJIU U MOJIOCH HU(PPOBOTrO GUIBTpa U KaKyIO
uHpopmanuio oHu HecyT? 3. Kakoil Bua umeeT Hylb—TOJIOCHas (opma
nepegaTounor ¢pynkiuu P® u kakoBo ee mpaktudeckoe 3HaueHue? 4. B
4eM 3aKIIYaeTcsl Crnoco0 TpauyecKoro HAxXOXKICHUS YacTOTHOU
xapaktepucTuku PD? 5. KakoBbl yciaoBus QU3NYECKOW peann3yeMOCTH U
ycTounBoctd PD? 6. KakoBbl ocHOBHBIE (opMbl peanm3anuu PO u ux
MareMmatudeckue omnucaHud? 7. KakoBbl CTPYKTyphl U MaTeMaTHYECKUE
OTMHMCAHUSA TMPSIMONM M KAaHOHMYECKOW (HOpM peanusanuu PEeKypPCUBHBIX
3BeHbeB BTOporo mopsaka? 8. Kak ocymectBusiercss oOpaboTka curHaia
PEKYpCUBHBIM 3BeHOM BToporo mnopsanka? 9. KakoBa crpykrypa H® Ha
ocaoBe JIBC? 10. KakoBo ycioBue JIHHEHHOCTH (ha309aCTOTHOU
xapakrepuctuku H®? 11. Kak ananutnuecku HaWTH OTKIMK PP Ha
3aJlaHHOE BXOJIHOE Bo3aeiicTBue? 12. Kak aHanuTuuecku HailTH oTKIuK HO
Ha 3aJaHHOe BXoJHOe BozjackcTBue? 13. KakoB TpeOyembiii 00beM
BbluncieHud u mamsatd g PO u H®? 14. KakoBbl CpaBHHUTEIbHBIC
npeumyiiectsa PO u HO?

KonTponbpHBIEBOMNOPOCBIKJIKL 4.
1. KakoBsl 3agaun, meTonabl W nemu cuHTe3a LD mo 3agaHHON YacTOTHOM

xapakrepuctuke? 2. B uyem 3akmouaercs wmeron cuHTesa PO 1o



aHasoroBoMy mpototumy? 3. KakoBa B3aMMOCBA3b MEXIYy 4YacTOTaMHU
aHaJoroBoro u MUGpoBOro GUILTPOB MPU OUIMHEHMHOM MPeoOpa3OBaHUM?
4. B yeMm npeumylIlecTBa NpUMEHEHNs 0000UIEHHBIX TPeoOpa3oBaHUil Npu
cunteze PO 3agannoro tuna (OBY, IO, [13D)? 5. Kak onpenensitorcs
TpeOOBaHUs K aHAJOrOBOMY (UIBTPY-NIPOTOTHUNY Npu cuHTe3e PD? 6. U3
KaKUX yCJIOBHMI BbIOMpaeTcs Buj anmnpokcumupytouied ¢pynkuuu? 7. Kak
HAXOJATCS HYJIU, MOJIIOCH U KO3 puirienTsr PO?

KOHTpPOMIBPHBIEBOIMP O CBI K JIGKIUHU 5
1. Kak HaxoguTcsi HMMIyJbCHasg XapakTepucTuka cuHresupyemoro HO B

MeTosie BecoBbIX (QyHkuui? 2. KakoBbl mapameTpbl M THUIMYHBIA BUJ
YaCTOTHBIX XapaKTepUCTUK BecoBbIX (QyHkuui? 3. KakoBa CBs3b
napaMmeTpoB 4YacToTHOM xapaktepuctuku H® u BecoBoil (yHkuuu? 4.
Kakue tpeboBaHus NpeabsABISIOTCA K BECOBBIM (DYHKIMSM TPU CHUHTE3€
H®? 5. U3 kakux ycioBuil BeiOupaercs B BecoBod (ynkumu? 6. Kak
HaxXoJuTcs HeoOxonumasi JiuHa BecoBod (ynkuuu? 7. Kak B merone
BECOBBIX (yHKIMI oOecrieunBaercs HeoOxomumoe 3aryxanne AUX B
noJsioce 3aaepxuBanusa? 8. Kak B MeToqe BecOBbIX (DYHKIMI JOCTUTaeTCs
COOTBETCTBHE 3aJIaHHBIX U PACUYETHBIX IPAHUYHBIX YacToT QuibTpa? 9. B
4eM OCOOEHHOCTh W TPEUMYIIECTBO HCIOJIB30BAHMS BECOBBIX (YHKIUN
Kaiizepa nist cuareza HO? 10. [louemy mMeTo BECOBBIX (DYHKITUN OTHOCSIT
K uTepauoHHbIM Metojam cuHTte3a HD? 11. Kakyro @YX umeror HOD,
CUHTE3WpOBaHHbIE METOAOM BecoBbIX ¢yHKiMK? 12. Kak nHaxomgutcs
UMITyJIbCHAsA XapaKTepHucTHKa cuHTe3upyemoro H® meromom yacToTHOM
BbIOOpKHU? 13. M3 kakux yciaoBUW BbIOMpaeTcs IIar JUCKPETHU3AIMMH II0
4acToTe B METOje 4acToTHOM BeIOOpkH? 14. Kak mocTturaercs tpedyemoe
KaueCTBO amnmpoKCUMAallUM B METOJE 4YacTOTHOW BbIOOpkH? 15. B uem
3akmovaeTcss A (HEKTUBHOCTh UCIOJB30BAaHUS UYWCICHHBIX METOOB
cuaTe3a [{D?

KoHTponbHBIEBOMNPOC BIKJIKI 6.

1. KakoBbl ucrounuku mnorpemnocteil [[OC, cBsi3aHHbIE C KOHEYHOI
paspsaHocThio ymcen? 2. UeMm BBI3BIBACTCS HEOOXOAMMOCTH OTPAHUYCHUS
Pa3pATHOCTH 4YHCen B Tmporecce oOpaborku curHaia B P®? 3. KakoBbl
ycioBusi MacitabupoBanusi curHanoB B [{®? 4. Kak 3aBucut BbIOOp MeTOAA
pacuetra MM ot Buga curnana? 5. Kak paccunteiBarorcs MM 151 KackaaHOM
dbopmer PO? 6. Kak CTpoSITCS M HMCHOJB3YIOTCS IIyMOBBIC SKBUBAJICHTHBIC
cxembl [I®? 7. B uem paznuuuve ACTEPMUHUPOBAHHOM M BEPOSITHOCTHOMN
orieHoK TouHocTH [1D? 8. Kak paccuntsiBatorcs mrymsl kBanToBanust ALIIT Ha
Bbixoge LID? 9. Kak paccuuthiBatoTcsi cooctBeHHble mymbl LID? 10. Kak
BIUA0OT MM Ha OTHOILIIEHME CUTHAJIA K IIyMY KBAaHTOBaHMS Ha Beixoje L[D?



KOHTpONXBPHBIEBONPOCBHIKIJIKL 7.

1.

Yro Ttakoe /[II® u mno KakoMy YHCIy YacTOTHBIX BBIOOPOK OHO
Beruncisercsa? 2. Kak nposiiasieTcss BO BpeMEHHON 00J1acTU TUCKPETU3aIUs
curnana no yacrore? 3. Kak onpenenserca OAIID u otmyaercs M OHO OT
ucxonHou mnocnenoarenpHocTH? 4. Kak wmcnonezyercs D mid
BBIUMCIIEHUS CBEPTKU U LUpoBod ¢unbTpaumu? 5. M3 Kakux ycinoBui
BbIOMpaeTcss JUIMHA CEKIUMU Npu (QUIABTpAlMU MOCIeA0BaTEIbHOCTEN
Oonpmio AnmuHbl ¢ momompio JII®? 7. KakoBa BBIYHCIWTEIbHAS
¢ dextuBHOCTh punbTpannu Ha ocHoBe 11D (BIID)?

KOHTpONBPHBIEBOMPOCBIKJKI 8.

1.

KakoBel  3amaum  u  TmpuMEHEHHS  ITUPPOBOTO  CHEKTPaJIbHO-
KoppensiuonHoro a”anu3a? 3. KakoBbl mapameTpbl U OCOOCHHOCTH
aHanmu3aTopoB criektpa Ha ocHoBe JIID? 4. UYto moHuUMaeTcs MOJ
paspemiamIieii CnocOOHOCTBIO aHalaM3aTopa CIHeKTpa W Kak oOHa
obecneunBaerca? 5. KakoBa 6a3oBasi CTpyKTypa aHaJIU3aTopa CIeKTpa Ha
ocHoBe J[II® um ero maremarmyeckoe obecrmeuenume? 7. Uro Takoe
yacToThl aHam3a uin OuHbl JI1D? 8. Uto moHnmaercss moja 4acTOTHOM
XapakTepuCTUKON aHanmu3artopa cnekrpa? 11. Uro noHumaercs mnof
SIBJIEHUEM pa3MbIBaHUs WM TpocauuBaHus cnekrpa? 10. Kak
OTKJIMKAIOTCS KaHajlbl aHAJIW3aTopa CIEKTpa HAa KOMIUIEKCHBIA U
BEIIIECTBEHHBI TapMOHUYECKUE CUTHAIBI MPOU3BOJBLHOW 4acToOThI? 12.
KakoBa posib BeCOBBIX (yHKIMI MpU aHATINU3E CIEKTPOB MEPHOIUUCSCKUX
CUTHAJIOB?
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