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AHHOTaUs

Hucuunnuna «Mertoabl U ycTpoiicTBa HU(POBO 00paOOTKM CHUTHAJIOBY» BXOAUT B
0o0pa3oBaTeNbHYI0 MPOrpPaMMYy BBICHIETO OOpa30BaHHUS IO HAMPABICHHUIO MOATOTOBKH/
cnenuaibHoctd  11.03.04  «DnekTpoHMKa W HAHOZJEKTPOHMKA»  HAIPaBICHHOCTH
«[IpompltiuieHHas AIEKTpOoHKKaY. JucuummnHa peanusyercs kadeapoit «Ned1y.

JucuunnuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIEIYIOMINX KOMIIETSHIINN

OIIK-1 «Cnoco0eH nCnoiabp30BaTh MOJIOKEHUS, 3aKOHBI U METOIbl €CTECTBEHHBIX HAYK H
MaTeMaTHUKH JJIsl peLIeHHs 3a/1a4 MH)KEHEPHOU JesITeTbHOCTI

OIIK-2 «Crnoco0OeH caMOCTOATENBHO MPOBOJIUTH IKCIEPUMEHTAIBHBIE HCCICIOBAHUS H
HCIIOJIb30BaTh OCHOBHBIE MTPHUEMbI OOPA0OTKHU U MPEACTABICHUS MOTYYCHHBIX TAHHBIX)

OIIK-3 «CrocobOeH MpUMEHSTh METOMABl TOWCKA, XpaHEeHHs, 00pabOTKH, aHamu3a u
npecTaBieHus B TpeOyemoM popmare nHPpOpMAIMK U3 Pa3IMUHbIX UCTOYHUKOB U 0a3 IaHHBIX,
co0IIr01as1 TIPU 3TOM OCHOBHBIE TpeOOBaHNS HHPOPMALIMOHHON 0€30ITaCHOCTH

CopepxaHue AUCHUUIUIMHBI OXBATHIBAET KPYr BOIPOCOB, CBA3AHHBIX C METOAAMHU,
CPEICTBAMU U aJITOPUTMAMU 00paOOTKU JUCKPETU3UPOBAHHBIX CUTHAJIOB.

[IpenogaBanne AMCUMIUIMHBI MpeAycMaTpuBaeT cieayrompe ¢GopMbl OpraHU3alHNU
y4eOHOTro mporecca: JIeKINH, JJA00paTOpHbIe padOThl, MPAKTUUECKHUE 3aHITHSI, CAMOCTOSATEIbHAS
paboTa 00yJaronierocs, KypcoBoe mpoeKTUPOBAHUE.

[IporpaMMoil IUCHUIUIMHBI NPEIYCMOTPEHBI CIEAYIOUIME BHJbI KOHTPOJSA: TEKYILUN
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mas TpyA0eMKOCTh OCBOCHUS JHUCIUILIMHBI COCTaBISET 9 3aUeTHBIX enuHUIl, 324
Jaca.

SA3bIK 00y4YeHUs M0 AUCIUIUIMHE. _ PYCCKHUI



1. TlepedeHb IIAHUPYEMBIX PE3YJILTATOB O0YUYCHHS MO JUCIUTUINHE
1.1. Tlenu npenomaBaHus JUCITUTUTMHBI
[IpennasHauenne AUCUMIUIMHBL “MeTonbl W ycTpoiicTBa IH(pPOBOH 00pabOTKU
CHTHAJIOB” 3aKiIIo4yaeTcsi B GOPMUPOBAHUH Y O0YdYaIOIIMXCs 3HAHWK MO METOJOJIOTHU aHAIH3a
JTMCKPETU3UPOBAHHBIX CUTHAJIOB U HABBIKOB 110 MX 00paboTKe.

1.2. JlucummninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhICIIeT0 oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3yJIbTATOB O0yUEHHS 11O AUCHUILINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrare M3ydyeHus NUCHUILIMHBI O0OYyYaIOUIMicS AODKEH 00JaiaTh CIeTyIOIUMU
KOMIETSHIMSIMH WM WX YacTaMU. KoMneTeHIMy U MHAMKATOPHI UX JOCTHXKEHUS TPUBEICHBI B

Tabimuue 1.

Ta6mmma 1 — [lepeyeHb KOMITETCHIIMA W MHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpymnna)
KOMIICTCHITHH

KO,Z[ 1 HAMMCHOBAHUC
KOMIICTCHIIM

KOI[ N HAMMCHOBAHUC MHHUKATOpAa
JOCTHXXCHHA KOMIICTCHIIMH

Ob6menpodeccuonanbHble
KOMIICTCHITHH

OIIK-1 Cnocoben
HCIIOJIb30BAaTh MOJIOXKEHHS,
3aKOHBI U MCTOAbI
€CTECTBCHHBIX HAYK U
MAaTEMAaTUK dJ1s1 pemeHI/m
3aJ1a4 HHKCHEPHOM

eI TENLHOCTH

OIIK-1.¥.1 ymeer npuMeHSThH
(du3nYecKue 3aKOHbI U
MaTeMaTHYeCKUe METOJIbI JIJIs
peleHus 3a/1a4 TEOPETUIECKOTO U
MPUKIIATHOTO XapaKTepa.
OIIK-1.B.1 Brageer HaBbIKaMu
UCIOJIb30BaHUs 3HAHUN (DUBUKH U
MaTEMATHKH TIPU PEIICHUN
MPAKTUYECKHX 3a7au.

O6menpodeccruoHanbHbIE
KOMIIETEHITHH

OIIK-2 Cnocoben
CaMOCTOSITEIIBHO
IIPOBOAUTH
JKCIEPUMEHTAJIbHBIE
UCCJIEIOBaHMS U
HCII0JIb30BaTh OCHOBHBIE
preMbl 00pabOTKHU U
IIPEJICTaBICHHUS
MOJIYYEHHBIX JaHHBIX

OIIK-2.VY.2 ymeeTr HaXOIUTh U
KPUTUYECKH aHAIU3UPOBATH
nH(pOpMaIIHIO, HEOOXOIUMYIO IS
pelIeHus TOCTABICHHON 3a/1a4N.
OIIK-2.V.5 ymeer onpenensrsb
0’KHJIa€MbI€ PE3YJIBTATHI PEIICHUS
BBIJICJICHHBIX 3a/a4.

Ob6menpodeccnoHanbHbIe
KOMIICTCHIINHU

OIIK-3 Cnocoben
MIPUMEHSITh METOJIbI
MOVCKA, XPAHEHUS,
00paboTKH, aHATHM3a U
MIPEJICTaBJICHHUS B
TpedyemoM opmate
uHpOpMaLUU U3
Pa3IMYHBIX UCTOYHUKOB U
0a3 JaHHBIX, COOJIIOIAs
IIPH 5TOM OCHOBHBIE
TpeOoBaHUS
MH(OPMaLIMOHHON
0e30MacHOCTH

OIIK-3.3.1 3HaeT, KaKk UCIIOJIHL30BAaTh

MH(POPMAIMOHHO-

KOMMYHUKAIIMOHHBIC TEXHOJIOTHHU ITPU

MOVCKE HEOOXO0AUMOM HH(pOpMAITHH.

IMpU U3YUCHUU CIICAYIOIIUX JUCIUIIIINH:
— Maremaruka. MaTtemMaTHYeCKHI aHAJIN3,

2. Mecro nucuumianHsl B cTpykType OI1
JucnurnmuHa MokeT 6a3upoBaThCsl Ha 3HAHUSIX, PaHee MPUOOPETEHHBIX 00YJarOITUMUCS




— MaremaTnka. AHaIMTHYECKasi TEOMETpUs U TMHelHas anredpa,
— OCHOBBI TEOpUU CUTHAJIOB,
— MaremaTnueckue MeTo bl MOJEIUPOBaHMSI HH(OPMALIMOHHBIX IIPOLIECCOB.
3HaHMs, TOJY4YEHHBIC IPU U3YYEHUU MaTepuaja NAHHOM IHUCLUUIUIMHBI, MMEKOT Kak
CaMOCTOATENIBHOE 3HAYEHHE, TaK U MOT'YT UCIIOJIb30BATHCS P U3YyYEHUN APYIUX JUCLUILIAH:
— Craructuueckas Teopusi HHGOPMAIMOHHO-U3MEPUTENIBHBIX CUCTEM.

3. OO0BEM H TPYJOEMKOCTh JUCIUILTAHBI
JlanHbie 00 00mIEeM O0BeMe JUCIUILIMHBI, TPYJOEMKOCTH OT/ACIBHBIX BHJOB Y4eOHOMH
paboThI 1O TUCIUILIMHE (M paclpeieieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) IPEeACTaBICHbI B
Tadymue 2.

Tabmuna 2 — O6beM U TPYIOEMKOCTh TUCIUIITNHBI

TpynoemMkocTs Mo
Bun yuebHoit paboTbl Bcero cemecTpam
No6 No7
1 2 3 4
Oobwas mpyooemxocmo oucyunaunst, 3E/ (dac) 9/ 324 4/ 144 5/ 180
AyoumopHhuie 3auamus, BCEro vac. 136 68 68
B TOM YHCIIE:
nexmun (JI), (gac) 34 17 17
npakTudeckue/cemunapckue  3amarus - (I13), 51 34 17
(gac)
nabopaTtopHbie paboTs (JIP), (uac) 34 17 17
KypcoBoii mpoekT (padota) (KII, KP), (uac) 17 17
9K3aMeH, (4Jac) 72 36 36
CamocmoamenvHnas paboma, Bcero (dac) 116 40 76
Buo npomesxcymounoni ammecmayuu. 3a4er, OK3.
nudd. 3§qu, 31<J;aMeH (3auer, dudd. ?aq, DK3.**) 3., I3, 3.

*k
HpI/IMe‘IaHI/IeZ KaHAUJATCKHUU 3K3aMCH

4. CoaepskaHue TUCHUTUTHHBI
4.1. Pacnpezenenue TpyI0€MKOCTH TUCHUTUIMHEI 110 pa3ieiaM 1 BUAaM 3aHATHMN.
Pa3nensl, TeMbl AUCHUIIIIMHBI U UX TPYAOEMKOCTh MPUBEEHBI B TabmuIe 3.

Tabnuna 3 — Pa3aensl, TeMbl AMCHUIIINHBL, UX TPYAOEMKOCTh

Pa3nesnsl, TeMBI TUCITATIITNHEI Texuwn | 113 (C3) Jp KII CPC
’ (qac) (qac) (qac) (qac) (qac)
Cemectp 6
Paznen 1. Obnactu mpUMEHEHUS] METOJIOB U CPEJCTB 3 4 2 0 7

udpooii 06padotku curHanos (LIOC)

Tema 1.1. O6mue ceeaenns o LHOC.

Tema 1.2. TumnoBble 3amaun IUPPOBON 00pabOTKU
CUTHAJIOB B DJIEKTPOHHBIX CUCTEMaX.

Tewma 1.3. Onementsl ycrpoiicts LIOC.

Paznen 2. Beictpoe npeobpazoBanue Oypoe (BIID) u 6 8 7 0 13
€ro IprMeHeHHE.

Tema 2.1. MaTemaTiuueckoe 0OOCHOBaHHME aJrOpUTMa
BII®

Tema 2.2. O6nactu npumenenus bI1D.




Pasnen 3. Ludpossie puastpsl (LID) 8 22 8 0 20

Tema 3.1. OcHoBHbIe cBegeHus o 11D

Tema 3.2. Mertonsl pacueta pekypcuBHbIX L.
Tema 3.3. Metozp! pacueTa HepeKypcuBHBIX LD,
Tema 3.4. Pazpabotka [1® Ha MuKpompoIieccopax.

Uroro B cemectpe: 17 34 17 0 40

Cemectp 7

Pazmen 4. IlapameTpuueckue MOJENH CIy4alHBIX 7 8 8 0 12

IpoIIeccoB B MU(PPOBOI 00pabOTKE CUTHATIOB

Tewma 4.1. [TapameTprdeckre MOIETH CITyIalHBIX
MPOLIECCOB.

Tema 4.2. ABTOpErpecCHOHHOE CIIEKTPaILHOE
OIICHUBAHHE.

Tema 4.3. OOpaboTKa HECTAUOHAPHBIX BPEMEHHBIX
PSIOB HA OCHOBE TMHAMUYECKUX MTapaMeTPUIECKUX
MOJEIIEH.

Paszen 5. IHTEpHOIALNA U alIPOKCHMALIHSL 6 4 4 0 12

JAUCKPCTHBIX CUTHAJIOB.
Tema 5.1. MeTozap! anmpoKcUManuu.
Tewma 5.2. MeTonbl HHTEPIIONISALINY.

Paznen 6. [Ipumenenue BeiiBieros B IIOC 4 5 5 0 12

Tewma 6.1. OOmiue cBeeHUs O BEHBIETAX.
Tewma 6.2. IlpumeHenne BeliBieT-ipeoOpa3oBaHuil B

HOC.
Brinmonnenue kypcoBoii paboThI 0 0 0 17 40
Hroro B cemectpe: 17 17 17 17 76
Hroro | 34 51 34 17 116

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprkanue pa3/iesoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B Ta0IuIE 4.

Ta6muia 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO UK

Homep Ha3zBanue u conepkaHue pasesioB U TeM JICKITHOHHBIX 3aHIATHI
paszena

1 Pa3znen 1. O6nactu npuMeHEHHsI METO/IOB U CPEACTB LIU(PPOBOI 0OPaOOTKU CUTHATIOB.
Tema 1.1. O0Omue cBeneHus o UPpPoBoi 0OpPabOTKE CUTHAJIOB.
Jluckpernsamnusi ~ aHAJIOTOBBIX  CHTHAJoOB. Teopema  OTcUeToB.  BrIOOpka.
[IpencraBneHne TUCKPETHBIX CUTHAJIOB B YacTOTHOM oOnactH. YacTOTHO-BpeMeHHas
nyanbHOCTh. [{udposas cBepTka.
Tema 1.2. TunoBble 3amaun 1U(PPOBOH 0OPaOOTKM CUTHAIOB B 3JEKTPOHHBIX
cucTeMax.
ITocTraHnoBka 3agau GuiIbTpaluu, oOHApY>KEHHs] CUTHAJIOB, OLCHUBAHUE MapaMeTpOB
CUTHAJIOB, paclio3HaBaHUs 00pa30B. MeTOA0I0T U UX PELIeHUS.
Tema 1.3. OnemenTtsl ycrpoiicts LIOC.
OCOOCHHOCTH MaTEeMaTHYeCKOrO —armapara, TMPUMEHSIEMOro TIpH pealn3aiuu
anmroputMoB  I[OC.  TpeGoBanuss K  pa3psgHOCTH U OBICTPOJEHCTBHIO
MHUKPOTMPOILIECCOPOB B Pa3IMYHbIX MPHIOKEHUAX. O030p COBPEMEHHBIX MPOLIECCOPOB
mudpoBoit  00pabOTKM CHTHAJIOB OT BeAymux QupMm-npousBoauteneit: "Analog
Devices", "Motorola”, "Texas Instruments”. OOmme BOMPOCH pealU3aIlUuK
anroputMoB  LIOC wa IUIMC. Amnanoro-uudpoBoit u  1udpo-aHaIOrOBBII
npeoOpazoBarenu (AL u [TAIT)

2 Paznen 2. beictpoe npeobpazoBanue @ypbe U €ro NpuMEHEeHHE

Tema 2.1. Maremarnueckoe 00OOCHOBAaHHE QJITOPUTMa OBICTPOTO MPEOOPa3OBAHUS




dypbe

Huckpernoe npeobpazoBanue Dypoe (AI1D) u ero cpoiictBa. IIpsimoe u obpaTHOE
JAIID.

MaremaTrueckoe 000CHOBaHHE aJiropuT™Ma ObicTporo npeodpazoBanust Pypne (BI1D).
but-peBepcuBHas nepecraHoBka oTcyeToB. AnroputMsl BII® ¢ npopexuBaHueM 1o
BpPEMEHHU U 4acToTe. AnmnapaTHas ¥ MporpaMMHasi (JOpMbl peau3alii aJropuTMOB.
Cxounp3ssimiee BIT®D. "CBepxObicTphIit" peKkyppeHTHBIH anroputM bI1O.

Tema 2.2. O6nactu npuMeHeHus: ObIcTporo npeodpazoBanus Oypre

CrekTpalibHbIN aHasus. ITepuogorpamma. [Tpobiema COCTOSITEJIbHOCTH
[IEPUOJOTPAMMHOM  CHEKTPAJIbHOM OLIEHKU. SIBlieHME CIeKTpaJbHON "yTeuku'.
OkoHHble (GYHKIHUHM: KOCHHYCHAas, XEMMHHTra, XaHHa M JIp. YPOBEHb OOKOBBIX
JIETIECTKOB.

BricTpble anropuTMbl BBIUMCICHUS JTUHEHHON CBEPTKH JABYX IOCIEIOBATEIBLHOCTEH.
AJTropUTMBI IEPEKPBITUS C CYMMUPOBAHUEM U HAKOIJIEHUEM.

OunbTpalysi CUTHAJIOB B CIEKTpalbHOM MpocTpaHcTBe. [IpoGnema mynbcanuii Ha
Kpasx oOpabaTpiBaeMOi BRIOOpKH. [IpuHIMIT 0OHAPYKEHUS TAPMOHHMYECKUX CUTHAJIIOB
B CIIEKTPAJIbHOM MPOCTPAHCTBE.

Paznen 3. Hudpossie pumbTpbl

Tewma 3.1. OcHOBHBIC CBEACHUS O UPPOBBIX PUIBTPAX

Yacrorueie  ¢mibTpel.  Knaccudukanms 1O  THINY — aMIUIMTYIHO-YaCTOTHOM
xapaktepuctuku (AYX). Ilomocel mnpomyckaHuss u 3aaepkuBanus. llepexonnas
nosioca. OCHOBHbIE HapaMeTpbl (PUIbTpa: Y4acTOThl Cpe3a, CKOPOCTh 3aTyXaHUs B
nepexoiHoi nosoce. Tpeboanus k PUX.

CpaBHeHne aHalmoOroBbIX ©  1UGPOBBIX (GuIbTpoB. HamokeHue  CHEKTPOB.
"AHTH(aHTOMHBIN" QUIBTP B cucTeMe LUPOBOH (pUIbTpaLIUu.

PexkypcuBHble Uu  HepekypcuBHble (QuibTpbhl. MmnynbcHas W nepexojHas
XapaKTepUCTUKH HHU(PPOBBIX (GUIbTpoB. DUABTPHl ¢ OECKOHEUYHOM HMITYJIbCHOMN
xapakrepuctukol (BUX-QuibTpel) U ¢ KOHEUHOM UMIYIBCHOM XapaKTEPUCTUKON
(KUX-¢punbtpsl).

Tema 3.2. MeTtonbl pacueTa peKypCUBHBIX (HIIETPOB.

Pacuer wnu¢poBeix BUX-punbTpoB 1m0 aHamOroBbIM  (UIBTPAM-IIPOTOTUIIAM.
CemMelicTBa XapaKTepUCTHK aHAIOTrOBbIX QribTpoB barrepBopra, Yebnimena, beccens
(Tommncona). CpaBHUTENbHBIM aHaIM3 CEMEHCTB aHANOToBbIX (uiubTpoB: AUX u
OUYX. Tlopsamox anamoroBoro u IudppoBoro ¢uibtpa. Dopmynsl TUCKPETHOTO
uHTerpupoBanus. OO6oOmeHHoe OunnHeliHoe npeoOpasoBanue. [IpeoOpazoBanus
YaCTOTHBIX XapaKTePUCTUK (UIBTPOB: MpeoOpa3zoBaHUWE THUIIOB, MAaCIITAaOMpPOBAHUE
XapaKTepUCTHK (GUIBTPA-TIPOTOTHUIIA 110 YACTOTE.

Kanonnueckue popmel npeacrasienus L{D.

[Ipo6nema ycroituuBocTH pekypcuBHbIX L@ Bbicokux mnopsakoB. Ilpobrema
OKpyTJIeHUs U ee nposiBieHus. Pemenue npobnemsl: pacuet L{® B dpopme kackagHOM
peanu3anny ¢ UCIOIb30BaHUEM SUE€EK HU3KOTO MOPSAIKA.

Tema 3.3. MeTtobl pacueTa HEPEKYPCUBHBIX (PUIIBTPOB.

[IpuMepsl NPOCTBIX Pa3HOCTHBIX YPaBHEHUW: PAaBHOIOJIOCHBIA, TPUAHTYJISPHBIA
¢unbTpsl U ap. CBA3b YaCTOTHOM M UMITYJIBCHOM XapaKTEpUCTHKH HEPEKYPCHUBHBIX
H®. Pacuer KUX-puabTpoB METOIOM HA OCHOBE IMCKPETH3AIMA YACTOTHOU
xapakTepucTuku. Cllyyau 4eTHOTO U HeYeTHOro nopsaaka ¢punsrpa. [lynscammu AUX.
[Ipumenenue BecoBbIx OKOH. [Ipumep pacuera ¢punbTpa ¢ “uneansHoi” AUX.

Pacuer [{® mMeTO10M YaCTOTHOM BRIOOPKH.

CpaBautenbuplii  aHanmu3 1UGpoBeix BUX- m KUX-GunbTpoB: BBIYHCIHTEIbHAS
CIIO)KHOCTh aJITOPUTMA, YCTOMYMBOCTh, HAKOIUICHHE OMIMOOK. OKBHUBAJCHTHOCTH
PEKYPCUBHBIX U HEPEKYPCUBHBIX (DUIBTPOB: (POpMyINbI MpeoOpa3oBaHUs 3aTaHHOTO
pexkypcuBHoro L{® k HepekypcuBHOMY LID.




Tema 3.4. Pazpabotka [{|® Ha Mukpomporieccopax

OcoOEHHOCTH ~ apXUTEKTYphl M CHCTeMbl  KOMaHJ  MHKpPOIPOIIECCOPOB,
OpUEHTUPOBaHHBIX Ha BbIoNHeHHEe 3anad [[OC. Bo3MmoxHOCTH HCIOJIB30BaHUSA
MHUKpPOIIpOIieccopoB obmiero HazHaueHus. McnonpzoBanue BerpoeHHbx AL u LIATLL
[Noakmrouenne BHemHuX AL u ITAII.

Tunosble mporpaMMHble pemieHus a8 peanusauuu L@, 3ananue nepuona
muckperusauuu. Iluknuyeckuit 6ydep nanubix. IIporpammupoBaHue pa3HOCTHBIX
YpaBHEHUM.

Pazgen 4. [Tapamerpudeckue MOJEIU CIIy4ailHBIX MPOIIECCOB B IU(pOBOI 00paboTKe
CUTHAJIOB

Tewma 4.1. IlapameTpruueckre MOJICTH CIIYYaHBIX ITPOIIECCOB.

[Tapamerpuueckue MojeNM CIy4yalWHBIX MPOIECCOB: Mojenb aBTroperpeccuu (AP),
ckonp3simiero cpenHero (CC) m aBToperpeccuu — ckombasiero cpeanero (APCC).
[lopoxnaromuii  npouecc. Ilopsgok Moxaenu. BeposTHOCTHBIE XapaKTEpUCTUKU
mozenen. Crekrpanbubie xapakrepuctuku AP-, CC- u APCC-moneneit ciydaifHOro
npouecca. Dopmupyromuii GUIbTP.

OnenuBanue napametpoB AP-moaenu o BeIOOpKE ciiydaifHOro mporecca. Y paBHEHUS
HOna-Yonkepa. Anroputm JleBuncona-Jlapouna. Anroputm bepra.

Kputepun BbIOOp mopsiaka napaMeTpUuecKoll MoJenu: KpuTtepuil Akauke, Kputepui
MaKCUMyMa 3HTPOIUHU.

JlocTOMHCTBA U HEAOCTATKU CIIOCOOOB IpeicTaBIeHU mporeccoB B hopme AP- u CC-
MOJIEJIEH.

Tema 4.2. ABTOpEerpeCCMOHHOE CIIEKTPAIbHOE OLICHUBAHUE.

CpaBHUTENBHBI aHAJIW3 ABTOPETPECCUMOHHOTO U NEPHUOJOTPAMMHOIO METOJIOB
CHEKTPAJbHOTO  OLIEHUBAHUS:  BBIYMCIUTENIbHAs  CJIOXHOCTb,  pa3peliarouias
CIOCOOHOCTH T10 YacTOTE.

Tewma 4.3. OOpaboTKa HECTAIIMOHAPHBIX BPEMEHHBIX PSIJ0B Ha OCHOBE JUHAMUYECKHUX
napaMeTpHU4eCKuX MOJENeH.

Knaccudpukanusa  ciaydyailHbIX  NpOIIECCOB HAa  OCHOBE  aBTOPErPECCHOHHOIO
npenacrasieHus. Pemenne 3a1aun oOHapy>KeHUs CUTHATA Ha (DOHE TTOMEXH.
CermeHTanMsi HECTAllMOHAPHBIX CIIydyallHBIX MpoieccoB. OOHapyKeHHE pa3liaiKu
mporuecca.

Konnenmus o6paboTKN peyeBbIX CUTHAJIIOB B CUCTEMAX MOJBHUKHON CBSA3H.

Pasznen 5. MHTepnonsanus U anmnpokcUManys JUCKPETHBIX CUTHAJIOB.

Tema 5.1. MeToabl anmpoOKCUMALIUH.

Meroa nanmenbiux kBagpaToB (MHK). Teopernueckue nonoxenus. [lpumenenue B
3aa4ax GUIbTPALUH, CTUIAXKUBAHUS U MTapaMeTPUIeCKOl HACHTU(PUKAILIUY.

basucuele ¢yHkumuu. baszucel ®@ypne, momuHombl YeObimeBa 1-ro u 2-ro poja,
nonvHOMbl Jlarpanka. CBOWCTBO OpPTOTOHAIBHOCTH. OPTOrOHAJIBHOCTH C BECOM.
[IpumeHeHHne mpeAcTaBIEHUS TUCKPETHBIX CHTHAJIOB DPAa3JIOKEHHEM MO Oa3HCHBIM
byHKuAM A pemeHus 3agad puibTpanuu. Gunstp MHK.

Ontumansuble 6a3uc. Paznoxenne Kapynena-Jloasa.

Oproronamm3anus ['pama-IlImuara.

Tema 5.2. MeToasl HHTEPIIOJIALINN.

WnTtepnonsiuronnsie ¢popmynsl Jlarpanxka, Heiotona. IIpoOiemsl BeIYMCIUTETHHON
YCTOMYUBOCTH.

NuTtepnomsuus psaoM KorenbHukoBa.

Mertoa crnaifH-unTepnonsaunu. COOTHOLICHUS Ui KBaJpPaTUYECKHX U KyOWYEeCKHX
craiiHoB. Crutaiinbl besbe 1 Bo3aMoxkHOCTH X npumeHenus B [OC.

CrnnaitHel OpMuTa ¥ BO3MOKHOCTH MX nipuMeHeHus B LIOC.

WHTepnionsiiyst ¢ COXpPaHEHHMEM CIIEKTpa JUCKPETHOrO CcuUrHana. Bocxopsmue
muckpetHsie cuctembl (BJIC). CnocoObl peanu3aliy MHTEPHOIMPYIOMIEro GpuibTpa




HmxHUX yactoT B BJIC.

Pa3nen 6. Ilpumenenue BeiiBneros B LIOC.
Tema 6.1. OOmue cBeqeHNs O BelBIIETaX.
Omnpenenenusa. CBoiicTBa (yHKIHH.

[TpeobOpaszoBanue Xaapa.

CIICKTPOB.

TexHonoruu TPCHIOJIJIUHTA.

Beiipierst JloGemy B TUCKpETHOM BPEMEHH.
Meroponorust aHajau3a XapaKTEPUCTUK CHUTHAJIOB C HMCIOJIb30BAHUEM BEHBIIETHBIX

JlocTonHcTBa BEWBIET-aHANIU3a CUTHAJIOB.
CpaBHeHHE ¢ METOI0JIOTHEN CKOJB3SIIET0 OKOHHOTO IpeodpazoBanus Oyphe.

Tema 6.2. Ilpumenenue BeiiBier-nmpeodpazopanuii B LIOC.
MarpudHas pe30JIroIs BeHBIIeT-IPpeoOpa30BaHUA.

basucer BeiiBieroB. @UIBTpAIMs CUTHAIOB C UCTIOIb30BAHUEM BEHBJIETHBIX 0a3UCOB.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS

TeMmbl MpakTUUECKUX 3aHATHH U X TPYJOEMKOCTb IIPUBEJECHBI B TAOIULIE 5.
Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

o
Ne 5 ®opmbl Tpyno- pasji_ena
i TeMbl MpakTUYECKUX 3aHATUN MPaKTHYECKHUX MKOCTD, | o
3aHATUN (dac) LHEL
Cemectp 6
1 | Betbop ALII ¢ 3ananHbIMU IIOMCK U aHAJIU3 4 1
XapaKTepUCTUKAMHU uHpOpMaLuu B
cetu Internet
2 | UccnenoBanue meToaa HuppoBoro pelieHue 3a1ad ¢ 4 2
CHEKTPaJIbHOT0 aHanu3a Ha ocHoBe bIID npuMeHenneMm [1K
3 | UccnenoBanue MeTona GUIbTpalliy CUTHAJIOB | pPEUICHHE 33134 C 4 2
B CIIEKTPAJIbHOM ITPOCTPAHCTBE npuMeHeHueM 1K
4 | Pacuer xapakrepuctuk L{® ¢ 3amaHHBIM peleHne 3a1a4 C 2 3
ypaBHEHHEM npuMeHenueM [1K
5 | Pacuer HepexkypcuBHOTO UG POBOTO PHIIbTpa perieHue 3aaa4 ¢ 4 3
npuMmeHeHueM [1K
6 | Pacuer pexypcuBHOTO IIPPOBOTO PHIBTPA peleHne 3a1a4 C 6 3
npuMmeHeHueM [1K
7 | IlpencraBnenne 1{d B kanoHMYECKO# hopme perieHue 3a1a4 ¢ 4 3
npumereHneM I1K
8 | Pacuer ¢umpTpa METOIOM YaCTOTHOM peleHne 3aaa4 C 6 3
BBIOOpKHU npumeHerneM 1K
Cemectp 7
1 | UccnenoBanue meroaa mudpoBoro perieHue 3a1a4 ¢ 4 4
CIEKTPAJILHOTO aHAJIN3a HAa OCHOBE npumeHerneM 1K
aBTOPETPECCHOHHOTO MOJICIIMPOBAHUS
2 | Pacuer mapamerpoB AP-mozenu mporecca ¢ peleHue 3aau C 4 4
3aJJaHHBIMH KOPPEISIIUOHHO-CIIEKTpaTbHbIMA | mpuMeHeHueMm [1K
CBOMCTBaMHU
3 | PacueT mudgpoBOro CriraxuBarIero GuibTpa perieHue 3a1a4 ¢ 4 5
Ha OCHOBE aNnpoOKCUMAIHH npumeHerneM 1K
4 | UccnenoBanre METOLOJIOTHHA aHAIN3a peIIeHue 3a1a4 ¢ 5 6
CUTHAJIOB Ha OCHOBE BEHBIICTHBIX CIIEKTPOB npumenenneM K
Bcero 51




4.4, JlabopaTopHBbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBEICHBI B TaOIUIIE 6.

Ta6ymia 6 — JlabopaTopHbIe 3aHIATHS U MX TPYJOEMKOCTh

Ne
Ne Tpyno- pazznena
Wi HaunmenoBanue 1a60paTopHbIX padboT EMKOCTE, | | it
(uac) JINHBI
Cemectp 6
1 | M3Mepenue napamMeTpoB IMCKPETU3UPOBAHHBIX CUTHAJIOB 2 1
2 | CnexTpanbHblii aHasu3 Ha ocHOBe BIID 3 2
3 | [logaBrnenue KBa3UrapMOHUYECKUX ITOMEX HA OCHOBE METO/I0JIOTHHI 4 2
(GWIBTpallMK B CIIEKTPAIHLHOM IMPOCTPAHCTBE
4 | OunpTpanus 3auryMICHHOW UMITYJIbCHON MOCIEA0BATEIHbHOCTH 4 3
5 | Pa3pabotka mukponporieccoproro [1dD 4 3
Cemectp 7
1 | CnekrpanabpHbIii aHAIU3 Ha OcHOBE AP-MonenupoBanms 4 4
2 | OOHapyxeHue pa3naJKi HECTAIIMOHAPHOTO CIy4aifHOTO Ipoliecca 4 4
3 | Pa3paboTka MukpomnpoieccopHoro criaaxusatomero MHK-duibrpa 4 5
4 | BeliBreT-aHajau3 3alIlyMJICHHOTO HECTAIMOHAPHOTO MpoIiecca 5) 6
Bcero 34

4.5. KypcoBoe npoeKkTupoBaHHe/ BHIIIOJHEHUE KypCOBOU pabOThI

Lens kypcoBoil paboTbl: PopMHpOBaHHE Yy OOYYaOIUXCA OMNbITA KOMIUIEKCHOTO
peleHusl TUIIOBOW 3aJad NMpo(eCcCHOHAIBHON JIESATEIbHOCTH — pacueTa LU(poBoro (GuibTpa C
3aJaHHBIMM  CBOMCTBaMH, C QaHaJIM30M €ro XapaKTepUCTHK, a Takke pa3zpaboTka
MHUKPOIIPOLIECCOPHOrO (DUIIBTPA U €T0 MOJIEITUPOBAHUE.

ITpumepHbIe TeMBI 331aHUI Ha KypCOBYIO paboTy mpuBeneHs! B paszaene 10 PIT/I.

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camoctosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabuLe 7.
Tabnuua 7 — Bugsl caMocTosITeNNbHON pabOTHI U €€ TPYJI0EMKOCTb

. Bcero, | Cemectp 6, | Cemectp 7,
Bua camocrositensHOM paboThI

qac qac qac

1 2 3 4
W3ydenue TeopeTrueckoro matepuana qucuuruimasl (TO) 44 24 20
KypcoBoe npoextuposanue (KII, KP) 40 - 40
PacuetHo-rpaduueckue 3ananus (PI'3) - - -
Brimonnenue pedepara (P) - - -
[ToaroToBka k Tekyuiemy KoHTpodo ycrneBaemoctu (TKY) 10 5 5
[ToaroroBka K 3amuTe 1adopaTopHbIX padort (JIP) 20 10 10

Jomamnee 3ananue ([13) - - -

Kontposbuble paboTsl 3a04HruKOB (KP3) - - -

[TonroroBka k npomexxyrounoi arrecranuu (I1TA) 2 1 1

Bcero: 116 40 76




5. IlepeueHnb y4eOHO-METOAMUECKOTO OOECTICUCHUS
JUISL CAMOCTOSTEILHON PabOThl 00YUYAOMIUXCS TT0 TUCIUIUIMHE (MOIYJIIO)
Y4eOHO-METOIMUECKUE MAaTEPHAIbl JIJII CAMOCTOSITEIILHONH pabOThl OOYYArOIIMXCSl YKa3aHbI B

ma. 7-11.

6. IlepeueHb MeUaTHBIX U AIMEKTPOHHBIX YUEOHBIX U3TAHUI

[lepedeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEeH B TadIuUIe 8.
Tabnuna 8— IlepedeHpb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHIMA

Komuectso
SK3EMILIPOB
Ugll_nz(ll)):f}))/ cc bubnmorpaduueckas ccpiika i 6?55:;1;26@
AJEKTPOHHBIX
AK3EMILISIPOB)
621.372 [udpossie GHIBTPHI YACTOTHOH ceneKuuu: yaeOHoe mocodue 50
X 34 / 0.0. XKapunos, 1.0. XKapunos. - CI16: Uza-Bo I'YAII, 2019. —
77 c.
621.391 udposas o6padboTka curHanos: yuebHoe nmocodue / B.A.
C32 Cepuxos, B.P. JIynus; C.-Ilerep6. roc. yH-T a3poKoCM. 50
npubopoctpoenus. - CI16: M3x-Bo 'YAIL, 2014. - 110c.
519.1/.2 WuTennexTyalbHbIi aHaIN3 BPEMEHHBIX PSAOB: YueOHOe mocooue
78 / H.I'. Slpymikuna, T.B. AdanacweBa, U.I". [lepdunsena. - M. 15
®OPYM: UHOPA-M, 2012. - 159 c.
621.391 [Mudposast 06paboTka curHaIOB: yueOHHK st BITO
B75 /C.H. Bopo6seB. - M.: Akagemus, 2013. - 320 c. 14
7. TlepedyeHb IEKTPOHHBIX 00Pa30BaATEIBHBIX PECYPCOB
UH()OPMAIIMOHHO-TEIEKOMMYHHKAIMOHHOH ceTr «HTepHeT»
[MepeueHnb AIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcos UH(OPMAIIMOHHO-
TEICKOMMYHHUKAIMOHHONH ceTn «/HTepHeT», HEOOXOAWMBIX [UII OCBOCHUS JWCIMIUINHBI

npuBezieH B Tabnmue 9.
— IlepedeHb 3IEKTPOHHBIX 00pa3oBaTEIbHBIX PECYPCOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHON ceTn «HTepHEeT»

Tabmuma 9

URL anpec

HaunmenoBaunue

He npenycmorpeno

8. Ilepedens MHPOPMAITMOHHBIX TEXHOJIOTHUI

8.1. [lepeyenp mporpaMMHOr0 oOOecHeueHHs, HCIOJIb3YEeMOI0 TMpH OCYIIECTBICHUU
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUIIIMHE.

IlepeueHp ncnoabp3yeMoro NporpaMMHOro odecredeHus npeacrasiex B Tabuuue 10. s
perieHus pacueTHhIX 3a1a4 Tpedyercs [10, ykazanusie B 1.11.1 — 2, 11 BBITOTHEHUS OTACIBHBIX
n1abopaTOpHBIX paboT U KypcoBoi padoTsl — [10, ykazanHoe B .13 - 5.
Tabmuna 10— [TepeueHs mporpaMMHOTO 00€CIICUCHIS

Ne
/o

HaunmenoBauue

Cucrema kommnprotepHoit anredopst MathCAD (nuiieH3noHHAas BEpCHs)

Kommunstop s3e1ka Python (cBo6oaHo pactpocrpansiemoe I10)

WuterpupoBannas cpena paspaborku (IDE) Keil uVision (memo-Bepcus)

WuterpupoBanHas cpena paspaborku Arduino IDE (cBo6oamo pacnpocrpansemoe I10)

gl bW N -

CAIIP Proteus Bepcuu He HUXE 7.7 (JIULIEH3UOHHAS BEPCHSI)




8.2. IlepeucHb HH()OPMAIIMOHHO-CITPABOYHBIX CHCTEM, UCIIOJIBb3YEMBIX pH
OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHb UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IIPEJICTABICH B
Tabauie 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOUHBIX CUCTEM

Ne i/t Haumenosanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCIUIUTHHE, IPECTaBICH B Tabmuiel 2.

Ta6ymmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HanmeHnoBaHMe cOCTaBHOM YacTu Homep aynutopun
n/n MaTepHATbHO-TEXHUUECKOU 0a3bl (mpu HEOOXOUMOCTH )

1 JlexuMOHHAS Ay AUTOPHUS

KomnbroTepHslii ki1acce

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OLIGHOYHBIX CPEACTB [UIsl TMPOBEACHUS IPOMEKYTOUHOM aTTecTalluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJS MPOBEACHUS MPOMEKYTOUHON aTTeCTalluu

Bua npomexyTodHOM arTecTauyu ITepedeHb OIIEHOYHBIX CPEJICTB
DK3aMeH Cnucok BONPOCOB K IK3aMEHY
Boinonnenue kypcoBoii paboTsl OKcnepTHas OIlEHKa Ha OCHOBE TPeOOBaHUMN K
COZEPIKAHUIO KYpCOBOM paboTsI o
JUCIHUIIIHHE.

10.2. B kadecTBe KpUTEpUEB OICHKH YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET UCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJBHO-PEUTHHTOBOM  CHUCTEMbl ~ YHHUBEpPCUTETa,  IpaBHIa
HCIIOJIb30BaHUsI KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLIUM JIOKQJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHKH ypoBHS c()OPMHUPOBAHHOCTH KOMITETEHIIUIN

Or1eHKa KOMITETEHITUH

XapakTeprcTUKa c(hOPMUPOBAHHBIX KOMIIETEHIUIA
5-0aiupHas mKana P P (op

— oOyuaronuiicss TJIyOOKO W BCECTOPOHHE YCBOMJ IPOTPaMMHBIN
MaTrepuai;

— YBEPEHHO, JJOTUYHO, ITOCJIEI0BATEIBLHO U TPAMOTHO €r0 U3JIaraer;

— ONMpasCh Ha 3HAHWS OCHOBHOM M JOINOJHUTEIBHOW JIMTEPATYpHI,
TECHO IPUBS3bIBAET YCBOCHHBIE HAYYHBIE MTOJIOKEHMSI C PAKTUIECKON
JESATEIIBHOCTBIO HAIPABJICHMS;

— yMeJI0 00OCHOBBIBAET U APT'YMEHTUPYET BbIIBUTAEMbIE UM HUJIEH;

— JIeJIaeT BBIBOJBI U 000OIECHMUS;

— cBOOOJIHO BJIAJICET CHCTEMOM CIIEUAIM3UPOBAHHBIX MOHITUH.

«OTIIMYHO»
(Ga4uTCHO»




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

(XOPOLIO»
(Ga4TCHO»

— o0yJaromuiics TBEPI0 YCBOWII MPOTPAMMHBIN MaTepua, rpaMOTHO H
[0 CYIIECTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JUTEPATYPBI;

— HE JIOMYCKAeT CYIMECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIE 3HAaHUS C MPAKTHYECKON AESITeIHbHOCTHIO
HaIPaBJICHUS;

— apryMEHTUPYET Hay4YHbIC TOJIOKEHUS,

— JIeJIaeT BBIBOJIBI U 000O0IIEHMS;

— BJIAJICET CHCTEMOH CIIeMaTN3UPOBAHHBIX TOHSITHH.

«yZI0BJIETBOPUTEIILHOY
«BAUYTCHO»

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, ONMpasch HA 3HAHUSA TOJIBKO OCHOBHOMU
JUTEPATYPBI;

— JIOIIyCKAeT HeCYLIECTBEHHbIE OLUMOKU U HETOUHOCTH;

— UCIIBITBIBACT 3aTPYAHEHUS B IIPAKTHUYECKOM IIPUMEHEHHM 3HAHUI
HaIpaBJICHUS;

— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMUS;

— 3aTpyaHseTCs B (POPMYIMPOBAHUN BBIBOJOB M 000OIICHHUIA;

— 4aCTUYHO BJIAJIeET CUCTEMOH CIELMAIN3UPOBAHHBIX TOHITHH.

HCYIOBJICTBOPUTCIILHO»
<HC 3a4YTCHO»

— oOyyaromuiics He YCBOMJ 3HAYUTEIBHOW 4YacTH MPOTPAMMHOTO
Marepuana;

— JIOMYCKaeT  CYIIECTBEHHbIE  OIMMOKM W  HETOYHOCTH  TpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBlICHUH;

— MCHBITHIBACT TPYAHOCTH B MIPAKTUUECKOM IIPHUMEHEHUH 3HAHHIA;

— HE MOXKET apryMEHTUPOBATh Hay4YHbIC TIOJI0KEHUS,;

— He QOpMYIUPYET BHIBOAOB U 0000IIEHUI.

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpecTaBiIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

rjl\ji [Tepedyens BompocoB (3a1ad) 115 IK3aMeHa
Cemectp 6
1 JluckpeTusanus aHaAJIOrOBbIX CUTHAJIOB. TeopemMa OTCUETOB.
2 [IpencraBieHre TUCKPETHBIX CUTHAIOB B YaCTOTHOM oOnactu. YacToTHO-BpeMeHHas
JYaJILHOCTb.
3 [TocranoBka 3aa4 QuiIbTpamuu, 0OHaApYKEHHs, OIICHUBAaHUE TApPaMETPOB CUTHAJIOB,

pacrno3HaBaHMs 00pa3oB. MeTo0710Tusl UX pelIeHusl.

Juckpernoe npeobpazoanne Dypoe (JII1D) u ero cBoiicTpa.

Anroputmel BI1® ¢ npopexrBaHuEM IT0 BPEMEHHU U YaCTOTE.

AnmnapartHas U nporpamMmmHasi opMbl peauzanuu anroputMon bI1O.

CrnekrpanbHbiil ananus. [lepuonorpammusiii Meto1. OkoHHBIE QYHKITHH.

4
5
6 Anroputm ckonb3suiero bI1®.
7
8
9

BBICTpLIC AJITOPUTMBI BBIYUCJIICHUSA JIMHENHOMN CBCPTKHU OBYX MOCJIEI0BAaTEIbHOCTEA.

10 @uIbTpalys CUTHAJIOB B CHEKTPAJIbHOM IPOCTPAHCTBE.

11 OcHOBHBIE CBeJIeHUsI 0 IM(POBHIX QUIBTPAX U UX XAPAKTEPUCTHUKAX.

12 O6061menHas cxema cuctemsl LIOC. "AnTtudanromusii" GuibTp B cucreMe HuppoBoit

bunabTpanuu.

13 NmmynbcHas 1 mepexoHas XapaKTEPUCTHKU TU(PPOBBIX (PHIIBTPOB.

14 Pacuer KM X-puiabTpoB METOOM TUCKPETH3AINN YACTOTHON XapaKTEPUCTHUKH.

14 Pacuer KUX-(uabTpoB METOJ0M 4aCTOTHOW BHIOOPKH.

15 Kackannas peanmsanus nudpoBbx GUIBTPOB.

16 CpaBuaurenbHblii aHanu3 1udpossix BUX- u KUX-puisTpoB




17

CewmeiicTBa XapaKTEpPUCTUK aHAIOTOBBIX (DUIBTPOB-MPOTOTHIIOB baTTepBopra,
Ueobnimena, beccenst (Tomncona).

18 Pacuer pexypcuBHBIX TIU(PPOBBIX PHIBTPOB C UCTIOJIb30BAaHUEM (HDOPMYJT JUCKPETHOTO
uHTerpupoBanus. bunnneitHoe npeoOpa3oBaHme

19 Jluneiinpie  mUdpoBbie  QHIBTPHI:  pacuyeT PEKYPCHBHBIX  (DHIIBTPOB  METOJOM
00001menHoro ounuHerHoro npeodpasosanus. [Ipumep pacuera mudpposoro PHY.

20 Xapakrepuctuku AL u IIAII B cucremax mudpoBoit 06padboTku curuaaoB. Beioop
apaMeTPOB TUCKPETU3AIMH CUTHAIOB

21 Jluneiinbie U poBbIe PUIBTPBI: pacyeT PEeKyPCUBHBIX (PUILTPOB METOIOM
0000mmenHoro ouinHerHoro npeodpasosanus. [Ipumep pacuera udposoro I1D.

22 | PexypcuBHBIE (DUIBTPHI BEICOKHX MOPSAAKOB. PacyeT MeTo1oM KacKaJupoBaHuUs sUEeK
HHU3KUX NopsakoB. [Ipumep

23 Pexypcusnabie mibTpbl. Kanoanyeckue hopmer peanmsanmu. [Ipumep

24 | Ilpuanunsl pazpadbotku [P Ha 0CHOBE MUKPOIPOILIECCOPOB.

Cemectp 7

1 XapaKkTepUCTHKH JUCKPETHBIX CIIyYaiHBIX MPOIECCOB, GOPMUPYEMBIX MIPU IIOMOIIN
JMHEWHBIX TWHAMHYECKIX MOJIEIICH.

2 OnenuBanue napamerpoB AP-monenu no Beibopke. Meron FOna-Yonkepa

3 Kpurepuu BbI00p 1opsiJika aBTOPErpeCCHOHHON MOJIENH

4 CnexTpajibHOE OIICHMBAHUE HA OCHOBE aBTOPEIPECCHOHHOTO MOJICIIMPOBAHUS

5 Kraccudukanus ciyyaifHbIX IPOIIECCOB HA OCHOBE aBTOPETPECCHOHHOTO NPEICTABIICHHUSI.

6 CerMeHTanys HECTAMOHAPHBIX CIyYalHBIX poreccoB. OOHApYKEHHE pas3iiaJIKu
nporecca.

7 3aaun MHTEPIIONSAINY M alllIPOKCUMAITUH. MeTOI0JIOTHS peIIeHusl.

8 Metoa HaumeHbpIIHMX KBaapaToB. CrnocoOsl mpuMeHeHus B LIOC.

9 Crnaxkuparonue GuIbTpbl HA OCHOBE aNMPOKCUMAIIHI

10 basucHble GyHKIIMH, pa3HOBHJIHOCTH, CBOMCTBA.

11 Crnaxusaroumii nupposoit MHK-puistp

12 Pasnoxenne Kapynena-Jloasa 111 CUTHQJIOB B TUCKPETHOM BPEMEHHU

13 MeTtons! crutaiiH-unTepnomnsiiuun. Kybuueckuii crutaiin

14 Cnnaitnbl besbe u Bapuantsl ux npuMmenenus B [HOC

15 | UnTepnomnsmus psgom KorensHukoBa

16 | MnTepnonsmms ¢ COXpaHEHHEM CIIEKTPa JUCKPETHOTO CHTHAJIA C UCTIOJIh30BAHUEM
BOCXOJISIIMX TUCKPETHBIX CUCTEM

17 WuTepnomnsiuys crinaiiHaMu OpMuTa

18 ITpumenenue BelipneTos B [{OC

19 | [IpeobpazoBanue Xaapa

20 Beiiners! JloGeny B TUCKPETHOM BpEMEHH

21 OnenuBanue napamerpoB AP-monenu no Beibopke. Meron bepra

22 | MonenupoBaHUE CIYYallHBIX IMPOIIECCOB C 3aIaHHBIMU KOPPEISIIMOHHO-CIIEKTPATLHBIMU
CBOMCTBAMH.

23 MeTo10510THS aHAIM3a CBOMCTB CUTHAJIOB 110 MX BEHBIIET-CIIEKTPOB

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tadnuie 16.

Tabmuma 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera

Ne n/mt Ilepeuenp BonpocoB (3a1a4) juist 3ayera / nudd. 3agera

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO

[lepeuenr TeM s KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOIHEHUSI KYypCOBOM pabOThI

npeJcTaBieH B Tadbmuie 17.
Ta6muma 17 — [lepedens TeM 11 KypCOBOTO TPOSKTUPOBAHMS/BBITIOIHEHHSI KyPCOBOH paOOThI




No [IpuMepHBIil TepeueHb TEM JJII KypCOBOTO IMTPOCKTUPOBAHUS/BBITIOTHEHHS KYPCOBOM
n/n paboThI

1 Pa3zpaboTka Mukpormporeccopaoro udpoBoro GuabTpa ¢ 3aJaHHBIMUA
XapakTEepUCTUKaMH (110 BapHaHTaM)

Bompocer st mpoBeneHUs TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabmwuie 18.

Ta6ymia 18 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB

Ne n/mt IIpuMepHBIii IIepeYeHb BOIIPOCOB ISl TECTOB

He npenycmorpeno

[lepeyeHb TeM KOHTPOJIBHBIX PAOOT MO JMCIUIUIMHE OOYYAIOMIMXCS 3a04HOU (HOPMBI
00ydeHus1, IpeICTaBICHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne ni/mn Ilepeuenb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTogu4veckre  MaTepUaibl,  ONPEACISAIONIUE  TPOUEAYPHl  OICHUBAHUS
WHAUKATOPOB, XapaKTEpU3YIOUUX JdTanbl (OPMUPOBAHMUS KOMIETEHIMM, coaepxarcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyOUIUX TOPSIOK U MPOLEAYPY
MIPOBEJICHUS TEKYIIEro KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTeCTalli O0yJaromnxcs
I'VAIL

11. Mertoauueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTINHBI

11.1. Metoauueckune yka3zaHus [ OOYYAIOIIUXCS 1O OCBOCHHUIO JIEKIIMOHHOTO
MaTepuana.

OcHOBHOE Ha3HAY€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
nIyOOKOe W SICHOE W3JIOKEHWE ydeOHoro marepuana. HasHaueHWe COBPEMEHHOW JICKIIMH B
paMKax TUCIHUIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO HH(POPMAIUIO MO TEME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MPOOJeM JUCIHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHWS, HOBEHIIHNX
JTOCTHIKEHUI HaydyHOUW MBICTH. B yueOHOM mporiecce JIEKIHs BBIIOTHSET METOI0JIOTHYECKYIO,
OpPTaHHW3AIMOHHYIO U MHPOPMAITMOHHYIO (GYHKITUHU. JIeKIusl pacKphIBaeT MOHATHIHBINA anmapar
KOHKpPETHOW oO0jacTu 3HaHUA, €€ MpoOJIEeMBbl, JaeT IEeNbHOE MPEJCTaBICHHUE O TUCIUILINHE,
MOKA3bIBACT B3aUMOCBS3b C JIPYTUMU JTUCIIATLTNHAMH.

[IrapupyeMble Pe3YIbTATHI IIPH OCBOEHUH 00YYAIOIMIMMHUCS JIEKIIMOHHOIO MaTepHaa;

— TIONyYeHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aMMOCBS3aHHBIX 3HAHWUH, YpPOBCHB
KOTOPBIX OIPEIEISIETCS EIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

— TIONy4YeHHE OMBITa TBOPUYECKOHN pabOThI COBMECTHO C MPEIO1aBaTeleM;

— pa3BuTHE MNPO(ECCHOHANBHO-IETIOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSITEILHOTO TBOPYECKOT'O MBIIITICHHS.

— TIOSIBJIEHHWE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIIbHONW PabOTHI;

— TIONy4YeHWE 3HAHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAYKH U TEXHUKU U O
MPOTHO3€ UX Pa3BUTHS HA ONMKAMIIINE TOIbL;

— HAYYUTHCS METOJMYECKH 00padaThiBaTh MaTepwall (BBIACIATH TJIaBHBIC MBICTH U
MOJIOXKEHHUS, TPUXOJUTh K KOHKPETHBIM BBIBOJIaM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJy4eHHUE TOYHOTO MOHUMAHHUS BCEX HEOOXOAMMBIX TEPMHUHOB M TIOHSTHA.




JIeKUMOHHBIA MaTepuall MOXKET CONPOBOXKIATHCA JAEMOHCTpPALMEN CIIAIOB U
UCIOJIb30BAaHUEM PA3aTOYHOIO MaTepuaja IpU MPOBEIEHUM KOPOTKMX JUCKycCHl 00
OCOOEHHOCTSIX IPUMEHEHUSI OT/AEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CrpyKTypa npefocTaBieHys JEKIHOHHOIO MaTepraa:

— Ananums npobiemHo# curyanuu. [locranoBka 3aad.

— AHanu3 METON0JIOIMYECKUX IIPUEMOB PELICHMSI IOCTABJICHHBIX 3a/1a4.

— Paccmorpenue pemeHnii NoCTaBIeHHBIX 3a1a4 Ha KOHKPETHBIX IPUMeEpax.

— AHanu3 TUINOBBIX OHIMOOK, BO3HMKAIOUIMX IIPU PELICHUM AHAJIOIMYHBIX 33134 C
JPYTHMMH UCXOJHBIMU JAHHBIMU.

— BbIBOJBI M PEKOMEHJAIMH 110 UCTIOIb30BAHUIO PACCMOTPEHHBIX METOOB.

— OTBeTbl Ha BOIIPOCHI CIyIIATENIEH.

11.2. Meroauueckue ykazaHus sl 00y4aroLIuXcs M0 YYacTHIO B CEMUHapax
He npenycMoTpeHo y4eOHbIM IJIAHOM 110 IaHHOM JUCIUILINHE.

11.3. MeTtoauyveckue yka3aHUs Uil OOYYAIOIIUXCS IO TPOXOXKIACHHUIO MPAKTHUSCKUX
3aHATUMN

[TpakTHdeckoe 3aHSATHE SBISICTCS OAHOW M3 OCHOBHBIX (DOpPM OpraHm3auu y4eOHOTO
mpolecca, 3aKII0Yaronascs B BHIITOJIHEHUU 00y4alOIIMMUCS 10 PYKOBOJICTBOM IpenoaaBaTens
KOMIUIEKCa YYEeOHBIX 3aJaHUN C IEIbI0 YCBOSHUS HAYYHO-TCOPETUYCCKHMX OCHOB YUeOHOU
JTUCIUILIAHBL, TPHOOPETEHUSI YMEHUN U HaBBIKOB, OIBITa TBOPUECKOH eATEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHITHS TSI 00YYAOIIEroCs SBISCTCS MPUBUTHE 00YIAFOIIHMCS
YMEHUI U HAaBBIKOB MPAKTUYECKOU JEATEIbHOCTH 110 U3y4aeMOU TUCLUILINHE.

[Tnaaupyemblie pe3yabTaThl IPU OCBOCHUH 00yUYAIONTUMCS IPAKTHYSCKUX 3aHATHI:

— 3aKkperuieHue, yriayOleHue, pacllupeHHe M JAeTaju3alus 3HAHUNA TpU pelIeHUU
KOHKPETHBIX 33/1a4;

— pa3BUTHE I[IO3HABATENIBHBIX CIIOCOOHOCTEH, CaMOCTOSTEIHPHOCTH  MBIILUICHUS,
TBOPYECKOI aKTUBHOCTH;

— OBJAJICHHE HOBBIMHM METOJAMH W METOAMKAMH HM3YYEeHHsS KOHKPETHOW Yy4eOHOU
JUCIHATLINHEL

— BBIPpA0OTKAa CMOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYyYEHHBIX 3HAHUU JIJIs
BBIIIOJTHEHHS 3aJJaHHI;

— ofecrieueHue palMOHAIBHOTO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHUIYaJTbHON (popm
00yJeHwusl.

TpeboBaHust K MPOBEACHUIO MPAKTUYECKUX 3aHITUN

VY4ebHO-MeTOIMYEeCKHEe  MaTepualibl  JUIs  [POBEACHUS  MPAKTUYECKUX  3aHATUH
YTBEPKAAIOTCS Ha 3acelaHuu Kadeapsl U BBIKJIAbIBAIOTCS MPENoJaBaTesIeM B Hadyalle ceMecTpa
B cucreMy LMS u B nuuHbIif KaOMHET CTyneHTa.

Jlns mpoBeneHUs MPaKTHUUECKUX 3aHATHH MOXXKHO TaKKe PEKOMEHJIOBaTh CIEAYIOLIUE
y4eOHO-METOIUYECKUE U3AaHUs:

1) [Mpaktukym mo nudpoBoii o0pabotke curHanoB. / A.A. Makapenko — CIIo:
HUYUTMO, 2014. — 50 c. // URL: http://books.ifmo.ru/file/pdf/1616.pdf

2) OcHoBel LIOC. Tunosie 3amauu ¢ penienusimu. M.: U3a-s0 POTK M®TU, 2016. —
16 c. // URL: http://kprf.mipt.ru/attachments/article/56/TunoBeie_3amaun_pemenus 2016 _09.pdf

11.4. Meroauueckue ykazaHus A OOYyYaloIIUXCS MO BBIIOJIHEHUIO J1a00PaTOPHBIX
pabor

B xozme BeImOMHEHHS J1a0OpaTOPHBIX paboT oOy4aromMics [OJDKEH YIrIyOuTh U
3aKpeNuTh 3HAHMsS, NMPAKTHUYECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKONW M TEXHHKOU
HKCIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIMOHHONH XapaKTEPUCTHKONW OO0YyJaromerocs.


http://books.ifmo.ru/file/pdf/1616.pdf
http://kprf.mipt.ru/attachments/article/56/типовые_задачи_решения_2016_09.pdf

Brimonnenue 1abopaTOpHBIX PabOT COCTOUT M3 IKCIEPUMEHTAIBHO-TIPAKTUYECKON, pacyeTHO-
AHAJIMTUYECKON YacTe U KOHTPOJIbHBIX MEPOIIPUSITUH.

BrimonHenue 51a00paTopHBIX paboOT 0O0y4aromMMCS SIBISIETCS HEOTHEMJIEMOH YacThIO
U3YYEHUS JUCIUIUIMHBL, ONpENeiseMOol y4eOHbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCTIeYnBaIOIIUM PEIICHUE CIIeTYIOIUX OCHOBHBIX 3a/1a4 00y4Yaromerocs:

— mnpuoOpeTeHHe HaBBIKOB HCCIEAOBAHUSA IMPOLIECCOB, SBIEHUH U OOBEKTOB,
M3Y4aeMbIX B paMKax JJAHHOW JUCIUILIMHBL,

— 3aKpeIuvieHHe, pa3BUTUE U JCTAIM3alUs TEOPETHUUECKUX 3HAHUM, MOJIYYEHHBIX Ha
JEKLMSIX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILIIHE;

— T[pHOOpeTeHHe  HAaBBIKOB  CAMOCTOSTENbHOH  paboTel ¢ 1abopaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3ananue u TpeOoOBaHMS K TPOBEICHUIO JIAOOPATOPHBIX paboT

VY4yebHO-MeTOIMYECKHEe  MaTepuaibl  JUIsl  [pOBEAEHUs  JIabopaTOpHBIX  paboT
YTBEPKAAIOTCS Ha 3acelaHuu KadeIpbl U BBIKJIAbIBAIOTCS IPENoAaBaTesieM B Hayajie ceMecTpa
B cuctemy LMS u B nuuHbIil KaOUHET CTyJeHTA.

[IpoBenenue mnabopaTOpHbIX pabOT IMpearnosiaraeT BBIIOJIHEHHE O0yYarolUMHUCA
00pabOTKM 3alMCaHHON pealn3alui JUCKPEeTU3UPOBAHHOIO Mpoliecca, MPe/ICTaBIeHHON B BUJE
daiina JaHHBIX, C LENBIO TOJTYYEeHUS MH(GOPMAIMKA O CUTHAJE, COACPKAIIEMCS B pEaH3allHH.
[TapameTpsl 1 anropuT™M 00pabOTKU ONpPEAESIOTCA 00yUaroIUMCs CaMOCTOSITEIbHO Ha OCHOBE
METOJUYECKUX YKa3aHUW W HaBBIKOB, IOJIYYEHHBIX IPH BBIIOJHEHUU MPAKTHUUECKUX PpPadoT.
Daiinbl JaHHBIX TakXke 3arpyxarorcs B cuctemy LMS npenonasatenem.

Jlisi mpoBeneHUs 3aHATUH 1O BBINOJIHEHUIO JIA0OPATOPHBIX pPabdOT MOXKHO TaKxKe
PEKOMEH/10BaTh CIEAYIONe YIeOHO-METOINUEeCKUE U3TaHNUs:

1) I'muauenko A.C. ILudpoBas oOpaborka curHamoB. Bepcus 1.0 [DnexTpoHHBIN
pecypc]: mabopatopubiii mpaktukyMm / A.C. I'munuyenko. — Kpacnosipck: UIIK COVY, 2008.
/TURL.: http://bib.convdocs.org/v31886/?download=file

2) Kypsunit M.U. Ludpoas o6paboTka curHanoB: Y4yeOHOE METOIUYECKOE MOCOOUE.
—Tomck: ToMckuii MEXKBY30BCKHI IIEHTP MUCTAHIIMOHHOTO oOpasoBanus, 2012. —73 c. //URL:
http://tu.tusur.ru/upload/liblink/cos.pdf

Crpykrypa u opma oTyeTa 0 1abopaTopHOM padboTe

1. TutynbHbIN THCT

2. Llenb u 3amaun paboTHL.

3. TeopeTnueckue cBeJeHUs O METOJaX PELICHHUs TIOCTaBICHHBIX 3a/1a4.
4. CxemMa 1a00paTOpHON YCTAHOBKH

5. Pe3ynbratel u3MepeHuit U pacyeToB.

6. 'padpuueckrie 3aBUCUMOCTH.

7. BbIBOJIBI.

TpeboBanus k 0ohopMIEHUIO OTYETA O JTAOOPaTOPHOU paboTe

Otyer npenoCTaBIsSE€TCd WHIWBUAYAIBHO CTYAEHTOM, B IE€YATHOW WJIM AJIEKTPOHHOU
dbopMe u 3arpyxaercs B JTUUYHBIM kaOuHeT Ha caiite ['YAIL Otuer momkKeH COOTBETCTBOBATH
MPUHATON CTpyKType u ¢Gopme. Tabmuibl U Tpadukyd JODKHBI UMETh Ha3BaHUS. BBIBOABI 1O
paboTe MoMmKHBI ObITh chOpMyYIHPOBaAHBI B (pOpME OTBETOB HA MOCTABJICHHBIE B paboTe 3a1auu,
00s13aTeTFHO CO CChUIKAaMU Ha TIOJIYYCHHBIC PaCUCTHBIC 3HAYCHUSI ¥ TpadUIeCKUe 3aBUCUMOCTH.

11.5. Meroauyeckue yka3zaHus JUIsi OOYYalONMIUXCS M0 TMPOXOXKIACHUIO KypCOBOTO
IPOCKTHPOBAHUS/BBIMIOIHEHUS KypCOBOU PabOTHI

KypcoBast pabora mpoBOAUTCA C 1eIbl0 (OPMHUPOBAHUS y OOYYAIONIMXCS OIBITA
KOMIIJIEKCHOT'O PELICHUsI KOHKPETHBIX 33724 MPO(PeCCHOHATBHOM e TETbHOCTH.


http://bib.convdocs.org/v31886/?download=file
http://tu.tusur.ru/upload/liblink/cos.pdf

KypcoBas pabora no3BossieT o0yJaromemycs:

— CHCTEMAaTU3HpOBaThb U 3aKpENUTh IOJYYEHHbIE TEOPETHYECKHE 3HAHUA U
MPAKTUYECKHE YMEHHS B COOTBETCTBHM C TpPEOOBAHHUSIMH K YPOBHIO IIOJITOTOBKH,
YCTaHOBJICHHBIMH TPOTPAMMOM NUCHMIUIMHBI “MeTonbl B ycTpoicTBa 1U(poBoii 00pabOTKH
CUTHAJIOB”,  IPOrpaMMOM  MOATOTOBKM  CHEIHAJUCTAa  COOTBETCTBYIOIIETO  YpOBHS,
KBaTH(UKAIIIH;

— TMPUMEHUTH TMOJYyUYCHHbIE 3HAHUS, YMEHUS M MPAKTUYECKH OMNBIT MPU PEUICHUU
KOMILIEKCHBIX 3371a4, B COOTBETCTBUU C OCHOBHBIMU BHJaMH MPO(PECCUOHATBHON NEeSITeIbHOCTH
10 HaIPaBJICHHUIO;

—  YINIyOUTb TEOPETUYECKHE 3HAHUS B COOTBETCTBUHU C 33JaHHON TEMOI;

— cdopMuUpOBaTH YMEHUS NPHUMEHATH TCOPETHYECKHE 3HAHUS TIPU  PEHICHUH
HECTaH/IapTHBIX 3a/1a4;

— TpUOOpPECTH ONBIT AHAIUTUYECKOW, pPACYETHOM, KOHCTPYKTOPCKOW paboThl |
c(hOopMHUPOBATh COOTBETCTBYIOIINE YMEHHUS;

— chopmupoBaTh yMeHHUs palOOThl CO CHEHUATBHOM JHUTEPaTypoOd, CIPABOYHOM,
HOPMAaTUBHOW U MTPABOBOM JOKYMEHTAIMEH U MHBIMU WH(OPMAITMOHHBIMU HCTOYHUKAMH;

— cdopmupoBaTth yMeHHUS (HOPMYIHpPOBATh JIOTHUYECKH OOOCHOBAaHHBIE BBIBOJDI,
IPEJUIOKEHUS U PEKOMEHIallUU 110 PE3yIbTaTaM BBIIIOJIHEHUS PaOOTHI;

—  pa3BUTh NPOPECCHOHATBHYIO MTUCAMEHHYIO U YCTHYIO peub 00yUaroIerocs;

— Ppa3BUTh CHUCTEMHOE MBIIUICHUE, TBOPYECKYI0 WHUIMATHBY, CaMOCTOSTEIbHOCTH,
OpPraHU30BAaHHOCTh M OTBETCTBEHHOCTH 32 IPUHUMAEMbIE PEIICHUS;

— chopMupoBaTh HaABBIKM IUIAHOMEPHOH pPEryJasipHON pabOThl Hax pelieHUueM
MIOCTaBJICHHBIX 33/1a4.

CTpyKTypa NOSICHUTEIbHOM 3alMCKU KYPCOBOIO MPOEKTa/ paboThI

[Ipy BBHIMONHEHUM KYypCOBOM paboOTBl PEKOMEHIYETCS NPUACPKUBATHCS ClEAYIOIIeH
MIOCJIEIOBATEIBHOCTH:

- IPOBOJIUTCS aHAIM3 3aJlaHUsl Ha KypCOBOE MPOEKTHPOBAHUE M ONpEAENseTcs MOpsSAoK
pacueta uppoBoro GuiIbTpa,

- pa3pabaThIBaeTCs aNrOPUTM paboThl IM(PPOBOTroO PUIBTPA,

- QHAJTM3UPYIOTCS YaCTOTHBIE XapaKTEPUCTHKH pa3padOTaHHOTO QHIIBTPA,

- OlICHUBaeTcsd TpeOOBaHMSA K BBIYMCIUTEIBHOMY SpY A anmapaTHOM peanuszanuu
¢unbTpa,

- pa3pabaThIBaeTCs cXeMa anmnapaTHON 4acTH MUKporporeccopHoro LD,

- pa3pabaThIBaeTCs Mporpamma Jjisi MUKPOIIPOIECCOpa, PeaTu3yomas alNropuT™M padoThI
¢mIbTpa U B3aMMOAEHUCTBHE CO CPECTBAMU BBOJ1a-BbIBO/Ia AHAJIOTOBBIX CUTHAJIOB,

- TPOU3BOJIUTCS MOJICIMPOBAHUE pPa3padOTaHHOTO MHKPOIPOIECCOPHOTO (uiabTpa
aHAJTU3UPYETCsl COOTBETCTBUE €TI0 XapaKTEPUCTUK JaHHBIM TEXHUUYECKOTO 3a/IaHHs.

TpeboBanust k 0OPMIICHHIO MOSICHUTEILHON 3aUCKU KYPCOBOTO NMPOEKTa/ pabOThI
B nosicauTenpHoi 3anucke HEOOXOAUMO PEACTABUTH CIAEAYIOLINE pa3 Ieibl:

- BBeJieHue - 1 cTp.,

- TEOpETUYECKHE CBEACHUS O IMPpOoBHIX puibTpax - 3-4 cTp.,

- IOPAZIOK pacyeTa GUIbTPa B COOTBETCTBUH € 3a7jaHueM - 3-5 CTp.,

- OTIMCaHUe XapaKTEPUCTHK (HIBTPa BO BpEMEHHOW M YaCTOTHOH obnactu - 3-4 ctp.,
- OIICHKa TpeOOBaHUI K XapaKTepUCTHKAM BblUuciauTens — 1 crp.,

- pa3paboTKa CXEMBI anmapaTHoOl YacTh MUKpompolieccoproro LD — 3 -6 c1p.,

- pa3paboTKa MporpaMMBl il MUKponporeccopa — 2-3 cTp.,

- MOJENIMpPOBaHKE Pa3pabOTaHHOI0 MUKPOIIPOLIECCOPHOTO (puibTpa 2-3 cTp.

- CIIUCOK MCIOJIb30BaHHOW JIUTEPATYpHI - 1 CTp.

- [Tpunoxenue: TeKCT mporpaMmbl Jj1s MUKPOIIPOLIECCOPA.




Jlis mpoBeleHUS 3aHATHH 10 KypcOBOM paboTe MOXHO Takke pEKOMEHIOBaTh

clenyromue yueOHO-MeTOINYEeCKUe U3JaHHUs:

1) TloctpoeHHe cHUCTEM Ha MUKPOKOHTPOJUIEPAX: METOJMUYECKHE YKa3aHUs K KypCOBOMY
npoektupoBanuto / coct.: H.M. MBanos, B.M. IIpoxopos. - CII6.: U3a-Bo 'YAII,
2012. - 20 c. [bubnuoreunsiii mmdp 004 T163]

2) IlpoekTupoBaHHMe YCTPOMCTB MH(PPOBOH 00pabOTKM CHTHAIOB: [DJIEKTPOHHBIM
pecypc]: yaebnoe nmocobue / C. W. 3uaraunos, KO.B. Cokonosa; C.-ITerep0. roc. yH-T
a’POKOCM. PHOOPOCTPOCHHS. - DIEKTPOH. TekcToBble naH. - CII6: U3a-Bo I'YAII,
2018. - 115 c. - Cucrem. tpeboBanus: ACROBAT READER 5.X. - 3ari. ¢ tuty:n.
skpana. - ISBN 978-5-8088-1340-3

11.6. Mertoauyeckue yKazaHus JUIsl OOYYAIONIMXCS MO MPOXO0XKICHUIO CAMOCTOSITEIHHOMN
paboThI

B Xoze BBITIOJHEHUSI CaMOCTOSITEIIBHON PabOThI, OOYYAIONIUIICS BBIMOJIHAET PadOTy IO
3aJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, HoO 0e3 ero HermocpeICTBEHHOTO
YUYaCTHS.

B mporecce BBIMOTHEHHS CAaMOCTOSITENFHOW PabOThl y oOydaromerocss (popMHpyeTcs
enecoo0pa3Hoe MIaHUPOBaHUE paboyuero BpEMEHH, KOTOPOE MO3BOJISICT UM pa3BUBaTh YMCHUS
¥ HaBBIKM B YCBOCHHU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHWN, OOECIIEYMBAET BBICOKHIMA
YPOBEHb YCIICBAEMOCTH B TIEpUOJ OOydYCHHsI, IIOMOTACT IOJYYUTh HABBIKH TTOBBINICHHS
MpoeCCHOHAIBHOTO YPOBHSI.

MeroauyeckuMHu ~ MaTepualiaMH,  HaNpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00ydJarouuxcsi, sIBISIOTCS:

—  y4eOHO-METOJIMYECKUN MaTepHaJl 10 TUCIUILIHHE;

— METOJUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX PaboT (1 00yyaromuxcs
10 3a04HOU (hopme 0OyueHus).

11.7. MeTtoauueckue yKazaHus [UIsl OOYyYaroIIMXCS IO MPOXOKICHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NIPEIyCMaTpPUBAET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCyIIECTBISIEMOI0 B TEUEHUE CEeMecTpa C IIeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JTUCIUIUINHBI.

OpmHMM U3 METOAOB TEKYIIEr0 KOHTPOJS YCIEBAEMOCTH SIBIISIETCA OTCJIEKUBAHUE
BBITNIOJTHEHUS] TPEOOBAaHUI K CBOEBPEMEHHOCTHU MPEACTABIECHUS 00yYaIOUIUMCS B CBOEM JIMYHOM
KaOMHeTe pe3ysIbTaTOB BBIMOJIHEHUS MOJYYEHHBIX 33JaHUH M0 MPAKTUYECKUM U Ja00paTOPHbBIM
pabortam. Ilpu HapymeHuu 3apaHee YCTAHOBJIEHHBIX NPEIENbHBIX JaT BBIOJHEHHUS paloT,
HAYUCIIAIOTCS MTpadHble 0alIbl, KOTOPhIE CHIUXKAIOT 00I11ee KOJIMYECTBO HAOpaHHBIX 32 CEMECTP
PEUTHHTOBBIX OAJIJIOB, IO CyMMe KOTOPBIX ITPOU3BOANUTCS MPOMEXKYTOUHAS aTTeCTaLlHs.

11.8. Metoauueckue yka3aHHs JJis OOYYAIOUIUXCS MO0 MPOXOXKIACHUIO MPOMEKYTOUHOM
aTTeCTallnun.

[MpomexxyTounass  arrecraiss  OOydyarOIIMXCsl  MPEIyCMaTPUBACT  OLICHUBAHHE
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3Yy/IbTaTOB 00ydeHMs MO auciuruinHe. OHa BKIIIOYAET B
ceOs:

— o9K3aMeH — (opMa OIEHKH 3HAHWH, TMOJYYEHHBIX OOYJalomMMCS B TIpoIecce
U3yUYeHUs BCeW JAMCUMUIUIMHBI WM €€ YacCTH, HAaBBIKOB CAMOCTOSTEIBHOM paboThI, CIIOCOOHOCTH
HpI/IMeHHTB ux ajis pemeHI/m HpaKTI/I‘ICCKI/IX 3a1ad4. BKSaMeH 10 OUCIIHUIIJIIMHE HpOBOJII/ITCH B
NEpUOJT SK3aMCHAIMOHHOW CECCHMM M 3aBEpIIAcTCs AaTTECTAIMOHHON OILEHKOH «OTIUYHOY,
«XOPOIIIO», «YI0BIETBOPUTEIILHOY, KHEYIOBIECTBOPUTEIHLHOY.

BricTaBicHUE OLIEHKM 332 AK3aMEH MPOM3BOIUTCS HA OCHOBE CYMMAapHOIO KOJIMYECTBA
HaOpaHHBIX PEUTHHTOBBIX 0A/UTOB. PeHTHHTOBBIC Oa/libl HAUMCIIAIOTCS B TEUCHHE CEMECTpa 3a



BBINOJIHEHHUE TMPAKTHUECKUX U JIAOOPATOPHBIX pabOT, a TAKKe 3a OTBETHI HA BOIPOCH! OMIIETa Ha
JK3aMEeHe.

Cornacno miany, odydaromuiics nomkeH HaOpath 100 peHTHHTOBBIX OaIOB: 3a BpeMs
yueOHOro cemectpa oOydaromuics noikeH HabpaTh 60 peHTHHIOBBIX OaJIJIOB, M HAa IK3aMEHE
MOYET OBITh HAYUCIEHO MakCUMyM 40 pedTHHTOBBIX OamioB. bamibsl MOTYT OBITH CHH)KEHBI 32
HapylICHHE CPOKOB BBIMOJHEHUS TMPAKTUYECKUX M JIaODOpaTOpHBIX paboT (WM CpPOKOB
MIPEJICTaBICHUS PE3YyIbTATOB B JJMYHOM KaOuHeTe cTyAeHTa Ha caiite 'Y AIl Ge3 yBaKuTeIbHON
IPUYMHBI), 32 HEIOCTATOYHO KAayeCTBEHHOE BBINOJIHEHUE COJIEP)KaTeIbHOW dYacTh padoT u
HapylmeHus npu o(OPMIIEHHH OTYETOB IO paboTaMm, a Ha SK3aMEHe — 3a OIIMOKH B OTBETE, 3a
HEJOCTAaTOYHO TMOJHBIA OTBET HA BOMPOCH! OMJIETAa. 32 HEMOJIHbIE WM HEKOPPEKTHBIE OTBETHI Ha
JIOTIOJTHUTEIILHBIE BOIPOCHI MPETIOAaBATES.

HroroBasi oleHKa BBICTABISETCS MO CyMMe HAaOpPaHHBIX PEUTUHIOBBIX OasIOB IO
CIEAYIOLIEH IIKAJE COOTBETCTBUSA:

- o1 0 1o 54 GannoB — “HEYJOBIETBOPUTEIHHO;

- ot 55 10 69 6aI0B — “yIOBIETBOPUTEIHHO;

- ot 70 go 84 GamnoB — “Xopomio’;

- 85 GayioB u Oornee — “OTIMYHO”.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanucek BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




