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caMocCTosATe/IbHas paboTta 72 gac.
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3a4er 3 ceMecTp
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3aseyrontas kadenpoii Cranenko JI.T.
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ObopoTHasi CTOPOHA TUTYJILHOIO JIUCTA

I. PaGouasi nporpamMma nepecMoOTpeHa Ha 3aceiaHny Kadeapbl / aKaieMHY€eCKOro 1enapTaMeHTa:

IIpotokoin oT « » 20 1. Ne

3aBenyrommii kaeapoii /IUPeKTop akaJeMHIeCKOTo IenapTaMeHTa

(moammcey) (N.0. ®amunms)

I1. PaGouasi nporpaMma nepecMoTpeHa Ha 3aceaHUU Kadeapsl (aAKaeMHYECKOro JenapTaMeHTa):

IIpoTokom ot « » 20 1. Ne

3aBenyronui kadeapoi/ TMpEKTop akaIeMHUYSCKOro AeapTaMeHTa

(monmuce) (N.0. damunus)



AHHOTAIUA

HNucuunnnHa «Henunelinas quHamuka B paguoQu3uKe» MpeaHa3HaAYeHA IS
HanpaeneHuss noaroroBku 03.06.01 @wusuka wu  acTtpoHOMHsA, HpodUIH
«Pamnodusuka». TpymoeMKocTh AMCHMIUIMHBI 3 3aueTHBIX enuHuiel, 108
aKaJeMUYECKUX Yaca, U3 HuX 18 yacoB siekiuii, 18 yacoB npakTuueckux pador, 72
yaca caMoCToATeNbHa padoTa. JlaHHasg NUCHMIUIMHA BXOJUT B BAPUATUBHYIO YaCTh
OJl0Ka 00s3aTeNbHbIX AMCHMIUIMH. JlucuuninuHa peanu3yercss Ha 2 Kypce B 3
ceMecTpe.

Heab — ¢dopmupoBaHre y acnupaHTOB LEJIOCTHOTO MPEACTABICHUS O
paznuyHbiXx 3ddekTax, Tmpoleccax, SABICHUSAX, 3aTParvBarONIMX IOHSATHUS
«HEITMHEWHOCTBY, «Xa0TUYHOCTH» U «(PaKTaIbHOCTBY, B PAAHO(PU3UKE U JIPYTUX
00J1acTsAX 3HAHUI, a TAaKXKe O C0C00axX UX OLICHKH, OMUCAHUS, U3YUCHHUS.

3apaum:

1. N3yuenue OCHOB HEJIMHEMHOU JIMHAMUKH, MTOHSATHMN
«JIETEPMUHUPOBAHHBIA Xaoc», «¢pakram». M3ydeHue OCHOBHBIX CIOCOOOB
ONMCAHMS HETMHEHHBIX TMHAMUYECKUX CUCTEM (B T.4. C XaOTUYECKUM MTOBEJCHUEM )
U (pakTagbHbIX 0OBEKTOB.

2. N3yueHne KIacCMYECKUX U IEPCIEKTUBHBIX CXEM TIE€HEPAaTOpOB
Xa0TUYECKHUX KOJeOaHMil B pa3IMYHbIX JUANA30HAX YACTOT. AHAJIU3 CIEKTPAIbHBIX
XapaKTepUCTHK. BONpockl MCIONB30BaHUS Xaoca B IEPCIEKTUBHBIX CHCTEMax
cBa3u. CpaBHUTEIbHAS XapaKTEPUCTUKA XaOTUYECKUX U KBA3UIIYMOBBIX CUTHAJIOB.

3. W3yuenue HenuHEWHBIX dS(PPEKTOB B3aUMOJCUCTBUS BOJIH U
MaTepualibHbIX  cpen. OTpaxkeHue U paccessHue BOJH  (DpaKkTadbHBIMU
noBepxHocTsAMU. [IpuMeHeHue QpakTagoB B AUCTAaHIMOHHOM 30HAMPOBAHMH.
Pacripoctpanenue BoIH B TypOyJIeHTHOM atMocdepe.

JIns  yCHemHoro wu3y4eHus JAUCUUIUIMHBI «HenuHenHas nuHaMuka B
pannopusrke» y O0OyYaromMXcs JOJDKHBI OBITh C(HOPMHPOBAHBI CIEAYIOIINE
IIPEABAPUTEIIBHBIE KOMIIETEHIINN

- VYK-1. CnocoOHOCTh K KpUTHYECKOMY aHAJIU3Y U OLIEHKE COBPEMEHHBIX
HAay4YHBIX  JOCTH)KCHUM, TEHEPUPOBAHUIO HOBBIX MAEHM TpHU  PEUICHUHU
UCCIIEN0BATENbCKUX U MPAKTUYECKUX 3a/a4, B TOM YUCJIE B MEKIMCHHUIUIMHAPHBIX
00JacTsX.

- VYK-2. CriocoOHOCTh MPOEKTUPOBATh U OCYIIECTBISATh KOMILJIEKCHbBIE
WCCJIEIOBaHMs, B TOM 4YHUCJIE MEXIUCUMIUIMHAPHBIE, HAa OCHOBE LEJIOCTHOTO
CHUCTEMHOTO HAy4YHOTO MHPOBO33PEHHUS C HUCIOJIb30BAaHUEM 3HAHUUA B 00JACTH
uctopuu u punocopun HayKH.

- VYK-3. ToroBHOCT, ywacTBOBaTh B paboOT€ POCCUUCKUX U
MEXIYHApOJHBIX HCCIIEIOBATENbCKUX KOJUIEKTUBOB [0 PEIICHUIO HAy4HbIX U
Hay4YHO-00pa30BaTeNIbHBIX 33/1ad.

- VYK-4. T OTOBHOCTH HCHOJIB30BATh COBPEMEHHBIE METOJBl U
TEXHOJIOTUM HAYyYHOM KOMMYHHMKAIIMM HA TOCYJapCTBEHHOM M HWHOCTPAaHHOM
A3bIKaX.

- VYK-5. CriocoGHOCTh MIaHUPOBAaTh W peliaTh 3ajJadyd COOCTBEHHOTO
po(eCcCHOHANBLHOTO U JINYHOCTHOTO Pa3BUTHSL.



- OIIK-1. CnocoOGHOCTh CaMOCTOSATENBHO OCYIIECTBIATh HAy4YHO-
UCCIIEIOBATEIBCKYI0 JIEATEIbHOCTh B COOTBETCTBYIONICH MPOQEeCcCHOHATLHON
o0jlacTU €  UCIOJIb30BAHMEM COBPEMEHHBIX METOJOB  HCCIEIOBaHUS U
nH(OPMAITMOHHO-KOMMYHHUKAITMOHHBIX TEXHOJIOTHH.

- OIIK-2. ToroBHOCT, K MpemoAaBaTeNbCKONW ACSATENBHOCTH IIO
OCHOBHBIM 00pa3oBaTeIbLHBIM ITPOTPaMMaM BBHICIIET0 00pa30BaHMUS.

B pesynbrate wu3ydeHUs JUCHMIUIMHBI Y aCIHUPAHTOB (HOPMUPYIOTCS
CIeAyIOIINe YHUBepcadbHble / obmenpodeccuoHanbubie / MpodeccuoHalbHbIC
KOMIIETEHIIUU (3JIEMEHTHI KOMIIETEHITUN).

Kon u Jrtansl GOpMHPOBAHHMA KOMIIETCHIHH
(¢popmyanposka
KOMIIETCHIIUH

OcHOBHbIE HETTMHEWHBIE SBICHUS, 3D (HEKTHI,
IIPOLIECCHI B 00J1aCTH paAuo(U3UKU, UX OCHOBHbBIE
XapaKTEPUCTUKHU U 3aKOHOMEPHOCTH;

3Haer Pa3nuynble noka3aTenu, METObl, IPU TOMOLIN
KOTOPBIX ONKCHIBAIOTCS NIOBEIECHUE HEJIMHENHBIX
JUHAMHYECKHUX CHCTEM PA3IMYHOU MPUPOJIBI U
CTPYKTYpa (paKkTaabHbIX O0BEKTOB

[1K-3. '0TOBHOCTE Hcnonb30Barh CyLIECTBYIOIIKME MATEMATHYECKUE
HUCCJICI0BATh METOJBI OITHCAHUS HEJIMHEHHBIX SIBICHUH U
0COOEHHOCTH MIPOLECCOB B AIEKTPOHHBIX CXEMaX U IPU
pacnpocTpaHeHUs YmMmeer B3aUMO/ICVICTBUH BOJIH C MATE€PUAJIbHBIMH CPEIAMU;
PallOCUTHAJIOB B Hcnonp30BaTh COOTBETCTBYIOLIEE TPOTPAMMHOE
Pa3IMYHBIX oOecrieueHure sl MOJISTUPOBAHMS HEITMHEHHBIX
¢buznueckux cpeaax SIBJICHUH B 00J1aCTH panopU3UKN

CoBpeMEHHBIM IPOTPaMMHBIM 00€CTIEUEHUEM IS
MO/JICIMPOBAHUS HEJIMHEHHBIX SBJICHUN B 00JIaCTH
pannopu3uKHy;

Bnaneer | HaBblkamu npuMeHEHUs] MaTeMaTUYECKOIO anmnapara
JUIS OIIMCAHMSI HEJIMHEMHBIX SBJICHUH U MPOLIECCOB B
AJIEKTPOHHBIX CXEMaxX U MPU B3aUMOJEHCTBUH BOJH C
MaTepUAIBbHBIMU CPElaMU

|. CTPYKTYPA U COJEP)KAHUE TEOPETHUYECKOM YACTH KYPCA
(18 uacos)

MOAYJIb 1. B3auMojeiicTBUsi BOJIH B HeJIJUHEeHHBIX cpeaax. CoJIMTOHBI
(8 uaco)

Pa3znes 1. BosiHbI B HeJIMHEHHBIX cpefax. DJIeMEeHThl HEJIMHEHHOW ONITUKH
(4 yaca)

Tema 1. Tpex- ¥ 4eTbIPeX4acCTOTHbIC B3aMMOACHCTBUS B HEJUHEHHBIX
cpenax (2 yaca)

Hucniepcus ¥ cUHXpoHU3M. OnNUCaHHWE TPEXBOJHOBBIX B3aUMOJICHCTBUN.
3akoHBI COXpaHeHHs B cpeiae 0e3 morepb. ['eHepanuss BTOpOH TapMOHMKH.
B3anmopeiicTBue BOJIH B HEMOIVIOMIAIOUIEH Cpelle NPU TOYHOM CHUHXPOHHU3ME.
Binusinue nuHelHbIX noteps. [lapamerpuueckre npoueccsl B KBaApaTUYHOU CpeJie.



[TapameTpuueckoe mpeodpa3zoBaHUE YACTOTHI BHU3 MPU BEICOKOYACTOTHON HAKaYKe.
DddekTuBHOCTh TPeoOpa30BaHUs YaCTOThI BBEpX M BHH3. OCHOBHBIC YpaBHCHUS
YETBIPEXBOJHOBOIO  B3auMoAeucTBUs. llepBble  MHTErpasbl  ypaBHEHMU B
OTCYTCTBUE nuccunauuu (cooTHoumeHus Mennu-Poy). ['eHepaumst TpeTbheit
TapMOHHUKH B HENOTJIOUIAIOIIEN Cpelie.

Tema 2. JJIeMEeHThI HeJIUHEeNHOH OINITHKM. BbinykaenHoe
KoMOnHaAMoOHHOe paccessnne cBeta (BKP) (2 waca)

[IpeobpazoBaHre YacTOT B BOJHOBBIX Iy4YKax B KBaJpaTUYHOW cpeje.
OcHOBHBIE ypaBHEHHUs. B3anmoaelcTBHE [BYX YCWIMBAEMBIX IIyYKOB IIpHU
MOCTOSIHHOM  BBICOKOYACTOTHOW  HAKauKe.  YPaBHEHUS  OJHOBOJHOBOIO
npuommwkeHus. Jludpakius ycuiaumBaeMblXx BOJH W 3G(dEKT aHOMaJbHOU
dokycupoBku mnyuka. [lapamerpuueckas auddysus. OOpailieHHe BOIHOBOTO
GbpoHTa MMPU YETHIPEXBOIHOBOM B3aMMOJICHCTBUH B KyOM4uHOI cpene. duznueckas
npupona BKP. OcnoBuble ypaBHeHust mnporecca BKP. CrokcoBo wuziydyeHue.
3aKoHbI COXpaHeHHs B OTCyTCcTBUE Auccunanu. [lopor renepanuu. BeiHy)1eHHOE
KOMOMHAIMOHHOE paccesHue Baepea. [Ipeobpa3oBanre 3HEPrUM HAKAYKK B BOJIHY
cTokcoBa n3nydeHus npu BKP Hazag. AHTUCTOKCOBO U3IIyYEHHE.

Pa3nen 2. PaguoBoanbl B TypOyJaeHTHOH aTtMochepe. CoatuToHbl (4 yaca)

Tema 1. ComuTOHBI KaK pelieHnsl ypaBHEHUI THHAMUKH (2 yaca)

Conutonnoe pemenue ypauenus Kopresera — ge ®puza (Kad). OcHoBHBIC
cBolcTBa ypaBHeHUsA Kn®. da3oBas MII0CKOCTh CTALIMOHAPHBIX BOJH. AMIUIATY/A,
CKOPOCTh PAaCHpPOCTPAHEHHUS], IIUTEIbHOCTh. COJIUTOHHOE pEIICHHE YpPaBHEHUS
cunyc-I'opgona. OCHOBHBIE CBOICTBAa COJMTOHHOTO PEIICHUS YPABHEHUS CHUHYC-
['opnona. COJHUTOHHOE W CTAllMOHAPHOE PEUIEHUS HEIWHEWMHOro YpaBHEHUS
Ipenunrepa. ®a3zoBasg  IUIOCKOCTb  CTAallMOHAPHBIX  BOJH. Y PaBHEHHUE
Konmoroposa-Ilerposckoro-ITuckynosa (KIIIT). Pemenue ypaBnenus KIIII B
dbopme conuroHa. [Ipumepsl COMUTOHOB B IPUPOJIE.

Tema 2. PacnpocTpaHeHne paauoBOJIH B TypOyJeHTHoi aTtMmocdepe (2
yaca)

BonHoBOE ypaBHEHHE ISl CIUIOMIHOW CIIy4YailHO HEOJHOPOAHOM CpEJbl.
Paccednue BonH B ciydailHOM cruiomHoOM cpene. @opmyna bpykepa-I'opaona.
Metoasl MOIETUPOBAaHMS PACTIPOCTPAHECHUS PAAUOBOJIH B TypOyJIECHTHOU cpefie B
ciyyae cnaOeix  uykryarmuit.  [lpuOmmwkenue PreiToBa.  CraTuctuueckue
XapakTepucTuku ypoBHS U ¢as3el. CunbHble daykryanuu. [lapaGonudeckoe
ypaBHeHue. Mertoj ['oitrenca-Kupxroda. [Ipubmkenue $azoBoro sxpana.

MOJAYJIb 2. Cnioco0bl onucaHusi HeJUHENHbIX JUHAMUYECKUX CHCTEM.
JAnHamMu4YecKuil Xaoc U ppaKrTaabl B JJIEKTPOHUKE, PAAUOCBA3HU, paauopusuke
(10 yacos)

Pa3znen 1. OcodeHHOCTH NOBeeHUSI HEJIUHEHMHBIX TUHAMUYECKHUX CUCTEM,
YCJIOBHSI Xa0THYHOCTH. DJIEKTPOHHBIE TeHepaTopbl Xaoca (4 yaca)

Tema 1. CmeHa pexknMa noBeeHUs HeJIMHENHbIX JTUMHAMHYECKHUX CHCTEM
(oudypkanun), cieHapuu nepexoaa K xaocy (2 yaca)

[Tonsatue o ¢azoBom mnpocrpancTtBe. budypkanus Ilyankape-AHapoHoBa-
Xonga. Mdarkas u KecTkasg MOTEPU yCTOWYMBOCTU. budypkanum npenenbHbIX
nuKIoB. budypkanus ynsoenust nepuona. budypkauus Helimapka poxaenus: B



¢dazoBoM TmpocTpaHCcTBE HHBapuaHTHOro Topa. Cemyo-y3noBbie Oudypranuu
KOpa3MepHOCTH ofuH. budypkaius kopazMepHOCTH JiBa.

Hapymenune yCcTOMYMBOCTM M NEPEXOJ] K XAOTHYECKOMY ITOBEICHHIO.
Cuenapuit @elirenOayma nepexoa kK xaocy uepes oudypkaruu yaBoCHH IEPHOIA.
Onucanue TOBEACHUS AMHAMUYECKON CHCTEMBI Yepe3 TOUYEYHOE OTOOpaKeHHE.
[Iponienypa Kénurca-Jlamepesi. budypkanuonnas auarpamMma. YHUBEpCaluu
Oeiirenbayma. Crenapuii Prosns-TakeHca nepexoaa K Xaocy yepes paspyllieHue
JIBYX4acTOTHBIX KosieOanuit. Crienapuii [lomo-MaHHeBuMIIS epexoia K Xxaocy yepes
NePEeMEXaeMOCTh (3a CUET YBEJIIMUEHHUS YUCIIA XAOTUYECKUX BCIUIECKOB).

Tema 2. TpaguuuoHHble W CTPaHHbIE ATTPAKTOPbI. ATTPaKTOPHI
reHepaTopoB XaOTHYECKHUX KoOJe0aHMid W CHCTeM, JAeMOHCTPUPYIOUIHUX
Xa0THYEeCKoe nmopeaeHue (2 yaca)

Krnaccruueckue aTTpakTOphl: aTTPAKTOPBI TUTIA YCTONYHMBBIN ITUKII, (POKYC, TOP.
CoO0TBETCTBYIOLIME UM 3aBUCUMOCTH OT BpeMEHU. TepMHUH «CTPaHHBIN aTTPAKTOP.
OTtoOpaxkenune JHo. Otobpakenue Ukenpl.

Onucanue AMHAMMUYECKUX CHCTEM Yepe3 CUCTEMbl IU(epeHInaIbHbIX
ypaBHeHU#. YucneHHoe penienre cucreMbl AudhepeHtrnanbHbIX YpaBHEHUM.

Cuctema Jlopenua-Pécciiepa u ee arTpakTop. ABTOKOJI€OaTEIbHAS pEeaKIUs 110
A.Trropunry. CBOMCTBa CTPAHHBIX aTTPAKTOPOB.

Ocuumnsatop Yensl. Ocuwmnsatop Ban-nep-Ilons. Ocuumnstop dyddunra.
HeaBTOHOMHBII aBTOreHEpaTop C )KECTKUM BO30yxkaeHneM. KapThsl TuHaMHUYecKuX

PEXKUMOB.
DNEeKTPOHHBIE TeHEPATOPHI Xa0TUYECKUX KOJECOAHUI U COOTBETCTBYIOIINE UM
aTTPAKTOPBL. I'eneparop Kusimiko-ITukoBckoro-PabunoBuya. I'eneparop

HAmutpueBa-Kucnosa. Cxema JI.Uya.

AHanu3 paOoThl aBTOre€HEpATOpa NpU HAIMYKHU IIymMa. MeTo1 TMHeapu3alny.
Cratuctuyeckas quHaMuka (pa30BON aBTOTIOICTPOUKH.

OcCHOBHBIE CBOWCTBa JAECTePMUHUpPOBAHHOrO xaoca. CrocoObl omHcaHus
CTPaHHBIX aTTPAaKTOPOB W TIOBEACHHS XAOTHYECKUX JTUHAMUYECKHX CHCTEM.
Ceuenus Ilyankape. [lokazarenu JlsmyHoBa.

Bnusnaue mryma Ha popMy aTTpaKTOPOB XaOTUYECKUX CUCTEM.

Paznen 2. OcHOBBI Teopuu (PPAKTAIOB U €€ IPUMEHEHHE K Pa3JIUYHbIM
3a1a4aM B 00JIaCTH PaHOCBA3H, pagnopu3uku (6 4acos)

Tema 1. OcHoBbl Teopuu ¢pakrajoB. @pakrajabHble pasMepHoOcTH (2
yaca)

Onpenenenue ¢paktana mno b.MannensOpoty (paHHee U TO3aHEE).
Knaccudukanus ¢paxranoB no A.lloranmoBy (Marematuyeckue, (Qpu3nyeckKue).
[Tpumepsl KiIaccuueckux wmaremaTudeckux ¢pakraioB — KaHTopoBa TIbLIb,
cHexxnHka Koxa. Bprumcnenune unx pasMepHocTed. PazMepHOCTh MPOCTpaHCTBA
BJIOYKEHUS M TOTIOJIOTHYECKAasi pa3MEPHOCTh COCTABISIONINX AIEMEHTOB (paKTaa.

[Tapagokc onpeneneHust 1UMHbBI OeperoBoil uHUM. [Ipumepsl (ppakTanbHbIX
00BEKTOB pa3HOM pazMepHocTH. [lapagokc ¢ (ppakTadbHBIMH IIECTUYTOJIbHUKAMHU
(HapylIeHHe COOTHOILIEHUMH €eBKJIMJIO0BOM rTeoMerpuu). CTpyKTypa CeudeHHUs
[Tyankape CTpaHHOIO aTTPaKkTOpa Kak KAHTOPONOJ0OHOE MHOKECTBO.



DKclepUMEHTANIbHBIE CIIOCOOBI OmpeaeseHus] (pakTalbHONH pPa3MEPHOCTH.
Metonuka ['paccOeprepa-Ilpokauuo. Nndopmanmonnas pasmepHocts. Cnextp
pasmepHocTel Penbu. MynbTudpakraapHble  MHOXecCTBa. DpaKTalIbHOCTb
reoMeTpuueckas U (PpakTaabHOCTh CTPYKTypHas. [IpeBecHble Tpadbl Kak MpuUMeEp
00BEKTa CO CTPYKTYpHOH (pakTadbHOCThIO. DpakTanbHash pa3MEpPHOCTh Kak
OTHOILIIEHUE SHTPOIUH.

Tema 2. CuayvaiiHble caMOnoAoOHbIe mpoueccbl ¢ 0000LIEHHO-
TUNepPOooTHIECKAM ClIeKTPOoM (1ymbl) (2 yaca)

Camononobue cTeneHHbIX 3aKk0HOB. CaMomo1001e IyMOB CO CIIEKTPATIbHON
IUIOTHOCTBIO, TTOAYMHSAIONICHCS 00001IeHHO-TUIIepOoInYecKoMy 3aKkoHy. CTeneHb
UX CIIy4alHOCTH/HECIIy4alHOCTU. AJJIMTUBHBIA OCNBId TayCCOBCKHH IIyM.
P030BBIN IITyM Kak MCUXO0AKyCTHUECKHI SKBUBAJIEHT Oenoro mryma. MHTerpan ot
OpOYHOBCKOTO JIBIDKCHHsI (BUHEPOBCKHI MPOIECC) — KOPUUHEBBIA IIyM. CHEeKTp
MOIIIHOCTH KPHUBBIX U3MEHEHH I1IeH Ha (POHIOBOM M BaTIOTHOM phIHKax. CUHUI
ryM. YepHBIii 1i1yM, COOTBETCTBYIOIUN KaTaCTPOPUIESCKUM SIBIICHUSM.

OueHka CTEMEeHW CIYy4YalHOCTH MPOIECCa MPU MOMOIIM MOKa3arens Xepcera
(H=R/S). 3HaueHus mnokaszaTens, COOTBETCTBYIOLIME pPa3IUYHBIM LIyMaM.
ABTOKOppeNAIHOHHbIE GyHKIHUU ITyMOB. CBsI3b MOKa3aTesst XepcTa U CTEEHHOTO
MOKa3aTesis CIIEKTPaJIbHOM MIIOTHOCTH LIyMa.

MatemaTuyeckue U GU3HUECKUE CIOCOOBI MOJYYEHHs IIYMOB C Pa3JIMYHbIM
CIIEKTPOM.

Tema 3. IlpuMeHeHHMe 3JIeMEHTOB TeopuM (pPaKTAJIOB U TEOPHH
AUHAMHYECKOI0 Xaoca B NPAKTHYECKHX  3aJadax  paauopu3uKu,
PaaHoJIOKAMH, PATHOCBs3H (2 yaca)

JIlpo6Hoe wuHTerpoauddepeHnupoBaHue KaKk COBPEMEHHBIH HWHCTPYMEHT
aHanm3a GpakTaIbHBIX SBICHUN U MTPOIIECCOB.

@®pakTanbHble aHTEHHbL. X YacTOTHBIE U HaINpaBJICHHbIC CBOWCTBA.
[lepcriekTuBHBIE PpaKTalibHbIe MeTaMaTepuaibl. OTpaxkeHue BOJIH (PpakTaaIbHBIMU
MOBEPXHOCTSIMH.

Bormpocsl camornogo0HOTO pa3MelleHusl PeTPaHCISTOPOB i oOecredeHust
JKUBYUYECTU CUCTEMBbI CBsi3H. [lojie3HbIe CBOMCTBA XAOTHMUECKHUX CHUTHAJIOB IS
BO3MOKHOT'O TIPUMEHEHHUS B MEPCIEKTUBHBIX CUCTEMax CBs3U. [IpsimoxaoTuueckue
CUCTEMBI CBSI3H, CTPYKTYpPHAsI CXEMa, XapaKTEPUCTUKU. Xa0TUUECKUE CUTHAIIBI KaK
Pa3HOBUHOCTh ITUPOKOIOJIOCHBIX CUTHAJIOB.

@®pakTanbpl B JUCTAHIIMOHHOM 30HAMPOBAHWHU, OOHAPYKEHHE OOBEKTOB.
@®pakTalbHBIE METOJIBI MOJICIUPOBAHUS MOBEPXHOCTEH OOBEKTOB, B TOM YHUCIIE
MOJICTUJIAIONINX TMOBEPXHOCTEH, TOPHBIX penbedoB. PpakTanpbHOEe OOHAPYKEHUE
CUTHAJIOB Ha ()OHE IIYMOB.

@®pakTaqbHble CBOWCTBA paJUOCUTHAJIOB, B TOM YHCJIE PEUYEBBIX U
TeneBU3UOHHbIX. COBpEMEHHBbIE METOJIbl OOpabOTKU PEUYEBBIX CHUTHAJIOB,
nzo0paxenuii. dpakrtanpbHoe cxkatue uzoOpaxkeHuil. KpaTkue TeopeTnueckue
ceenenus. IlpenmymectBa u Hepocratku. OcobeHHOCTH 00pabOTKK MHGOPMALIMU
Pa3IMYHOr0 Ha3HAYEHUS, B TOM YUCJIE MEAUIIMHCKON MHGOPMALIUH.



Il. CTPYKTYPA U COJAEPKAHUE IPAKTUYECKOMN YACTH KYPCA

(18 yacoB B TOM uncJe 18 4yacoB ¢ HCMOJIb30BAHHEM METOA0B AKTHBHOT0
00y4eHuA)

IpakTuyeckue 3ansaTus (18 yacon)

3ansaTue 1. CpaBHeHHe COJIUTOHHBIX pellleHHii Pa3JIMYHbIX YPABHEHUI, €
NCIOJIb30BAHHEM METO0B AKTHBHOTO 00yueHusi. Jluckyccusi (2 yaca)

Ha ocHoBe nosiydeHHbIe 3HaHUW B XOJI€ JIEKIIMOHHOT'O Kypca, a TAKXKE 3HaAHUH,
MPUOOPETEHHBIX CAMOCTOATENHHO, 00yUaromuecss MHAUBUAYAIbHO WK TPyHIaMu
(ompenensier mpenojaBaTelib B Hayale 3aHATUS) YYacTBYIOT B TIpPyNIIOBOM
00CYXXJICHUH PEIICHUI YpaBHEHUN JUHAMUKH B JOPME COJIUTOHOB.

[lenp oOCyXaeHHS — MO BO3MOXHOCTH IIOJHO, BCECTOPOHHE OOCYIUThH
BOIIPOCHI CPaBHEHUS U KJIACCU(UKAILMU COJIUTOHOB: IMAPAMETPhI, BIUSIONINE HA UX
HIUPUHY (JJIUTENIBHOCTD), AMIUIUTYAY, CKOPOCTh paclpOCTpPaHEHUA. A Takxe
BO3MOXHYI0 IPUMEHUMOCTb B IPAKTUYECKUX 3a7a4ax Nepeaadyn nHpopmanuu.

B nporecce nuckyccuu (TOJBKO B ciiydae 00CYyKIeHUsI TpynaMu He MeHee 3-
5 4yenoBek B KaxJoi) yacTh rpynnbl (1-2 4YenmoBeka) MO COIVIACOBAHMIO C
IpernojiaBareyieM  MOXET  3aHMUMAaThCs  BBIYMCICHHUSIMHU, MOJEIMPOBAHUEM
00CyX/1aeMOT0 SBJICHHUSI HA KOMITbIOTEPE JIJIsl TIOBBIIICHUS apryMEHTUPOBAHHOCTH
JIMCKYCCHH.

3ansaTue 2. Anaau3 cuenapusi ®eiirendayma. IlocTtpoenne npoueaypbl
Kenurca-Jlamepesi npu pa3jiM4HbIX 3HAYEHUSIX YNPABJIAKIIEr0 NapaMeTpa, ¢
HCTIO0JIb30BAHHEM METO0B AKTHBHOT0 00yueHusi. /luckyccus (2 yaca)

B Havane 3aHATUS IpenoJaBaTesb JA€T OCHOBHBIE TEOPETHUECKUE CBEACHUS O
cueHapuu Oeitrendayma u 0 METOAMKE NocTpoeHus quarpammbl Kenurca-Jlamepest.
3areM MHIMBHUAYAJIbHO KaXXIOMY ACIHMPAHTY NAIOTCS 3HAYEHUS YNPaBIISAIOIIETO
napameTpa (3 3HaY€HHs), Il KOTOPBIX OH JOJDKEH TpadUuecKd peann30BaTh
npouenypy (B TeTpaau, Npyu NOMOUIM Xya0xkecTBeHHbIX cpencts [1K niam Ha nocke).
Hanee ocyuiecTBisieTcs: nepexol B a3y obcyxaeHus pesynbratoB. CieiacTBueM
rpauuecknux CcrnocoOOB TMOCTPOEHUSI SBISIOTCS HEU30E€KHbIE HETOYHOCTH B
JMHAMUKE CUCTEMbI, 0COOECHHO BOJIM3H TOUEK OM(YypKaIIUU U IPYTUX XapaKTePHBIX
ToyeK. B pe3ynbTaTe 4ero BO3HHUKHYT MNPOTHBOPEUMS] MEXIY AvarpaMmamu
acnupanToB. llenb aucKkyccMu — OOCYIUTh BO3HUKIIKE MPOTHUBOPEUUS M TIO
BO3MOKHOCTH TPUUTU K KOPPEKTHOMY pE€3YJbTaTy, YIOBJIETBOPSIOIIEMY BCEX.
Bropocrtenennas 1enp — yMeHHE MPU3HATH BO3MOXHOCTH OIIMOKM M TIPABOTY
onnoHeHTa. Ha »Tame rpynmnoBoi AMCKYCCHUH TOJIb30BATHCS BBIYMCIUTEIbHBIMU
cpeactBamMu aHanuza cueHapusi Deitrendbayma 3ampeniaercsa. Ilocne Toro, kak
pe3ynbTaThl ObUTH 0OCYKICHBI, IPENOaBaTeNIb CTPOUT AUATPAMMY Ha KOMIIBIOTEPE
npu nomoiny nakera moaeaupoanus MathCAD (wiu aHanmora) jJ1st BceX 3aIaHHBIX
acIMpaHTaM 3HAYEHHH YIPaBJISIOLIEro apaMeTpa v JIeJaeT OOII1e BbIBOIbI.



3ansatue 3. IlocTtpoenme W aHaan3 OUPYPKANMOHHOW JAUATPAMMBI
Deiirendayma. PacyeT YyHUBepPCAJbHBIX KOHCTAHT, C HCHOJb30BAHUEM
MEeTO0B aKTHBHOTI0 00yueHusi. Penenue 3a1a4 Ha mpo6JieMHbIe TeMbl (2 Yaca)

3amaun  BBITIOJHAIOTCS B (OpME KOMITBIOTEPHOTO MOJCIHUPOBAHUSI C
BO3MOXKHOCTbIO  MHAMBHUIYAJbHOIO M  T[PYNIOBOTO  KOHCYJIbTUPOBAHUS
npernojaBareneM B mpouecce pemieHus. [IpeaBapurenbHo mMpemnojaBaresb JaeT
HEOOXO/JMMbIE TEOPETHUUYECKHUE CBEIECHHUS B JIEKIIMOHHOM Kypce, a TaKke
HEMOCPEJICTBEHHO B Hadajle MPAaKTHUYECKOTO 3aHATHS. 3HAKOMHUT CO Cpeloi
moaenupoBanusi (MathCAD wnu aHanoru), eciid y aclupaHTOB OTCYTCTBYIOT
HABBIKU PaOOTHI C HEM.

TunoBoe 3amanue Nel:

[Toctpouts OudypKamoHHyt0 auarpammy DeiireHOayma TpH CIEAYIOIIMX
3aIaHHBIX BXOJHBIX MMapaMeTpax:

a) MUHMMAJIbHOE 3HAYEHHUE YIIPABIISAIONIETO MapaMeTpa;

0) MakCUMaIbHOE 3HAYCHHE YIPABJISIONIETO MapaMeTpa;

B) KOJIMYECTBO TOYEK MO YIPABISIIOUIEMY ITAPAMETPY;

I') KOJIMYECTBO LIUKIIOB (MTepaluii) 0TOOpaKeHUs B KaKJI0M TOUKE;

1) KOJIMYECTBO OTOOpakaeMbIX ITUKIJIOB B KaXKJI0M TOUKE.

Hanpumep:

a) 3,0;

0) 3.5;

B) 100;

r) 500;

n) 50.

B pe3ynbrare BhIMOTHEHUS TAaHHOTO 3a/laHus acniupanTamu B cpenie MathCAD
JIOJKHA OBITh HAITMCaHa HEOOJIbIIIAs MPOLEYPa, BBIYUCISIONIAs COOTBETCTBYIOIINE
TOYKHU OM(PYpPKAITMOHHON JUArpaMMBbI IS 3aIaHHBIX TAPaMETPOB.

Tunosoe 3amanue No2:

Onpenenuth paccTosiHue (MO yNpPaBIAIONIEMY apaMeTpy) MEKIy m-i U n-u
(cuutas oT HyJs) TOukamu Oudypkaumii ¢ Tounoctsro 0,01.

B mpouecce pemeHus acnupaHTaM HEOOXOAMMO € 3aJaHHONM TOYHOCTHIO
OTIPENIENIUTh 3HAYEHHUE YIPABISAIOIIETO MapaMeTpa, MpU KOTOPOM TMPOUCXOIUT
pe3Koe U3MEHEHNE MOBEJEHUSI CUCTEMBI (3TO U €CTh TOUKa OH(ypKaIim).

Tunosoe 3aganue Ne3:

OnpenenuTh paccTOSHHE MO OpJAUHATE OT M-M MO3UIMH OUdypKaIUu 10
KaKJI0M U3 ABYX CIEAYIOIIMX U3 Hee Touek B (m+1)-it mo3uiuu (cuurtas oT HyJs).

TunoBoe 3amanue Ne4:

OnpenenuTs pacCTOSIHUE IO OpAUHATE OT M-i Touku Oudypkanuu 10 (m+1)-
i 1 ot (M+1)-if 1o (M+2)-i1 (cumTas OT HyJIsl), €CJIA JBUTATHCS 1O BEPXHUM BETBSIM
On(ypKaIMOHHON JUarpaMMEI.

Tunosoe 3amanue Ne5:

[Ipu kaKOM 3HAYEHUU YIIPABJISAIOLIETO apaMeTPa MOKET HAOIIOAATHCS LIMKI €
KpPaTHOCTBIO 87

Tunosoe 3ananue Neb:



Hccnenys mpenesl OTHOLICHUS PACCTOSIHUM MO yHPaBJSIONIEMY IapaMeTpy
MEXIy ToukaMd m u (m+1), mpu m—»co, ONpeaeauTh OJHO U3 YHUBEPCAIbHBIX
yucen Oeitirendbayma.

3ansitue 4. [locTpoenne u aHaau3 QpPaKkTAIbHBIX ATTPAKTOPOB JHO H
Hxenbl, arrpakropa Jlopenna-Pécciiepa. AHaJIU3 BJIUSHUA IIyMa HA popmy U
YCTOMYMBOCTh ATTPAKTOPOB, C HCIOJb30BAHHEM METOJ0B AKTHBHOIO
ooyuenusi. Jluckyccus (2 yaca)

B nganHOM 3aHATMM TOJpa3yMeBaeTcsd JAUCKYCCHsl IO pe3yJibTaTam
BBITIOJTHEHUS TPEJIBAPUTEIHHOTO KOMIBIOTEPHOIO MOJEIUpoBaHus. BHauane
npernojiaBaresib pa30uBaeT TPyNIy acMUPaHTOB Ha moarpymmbl. Kaxmon u3 HHX
JAeTCsl UHAMBUAYAJIbHOE 33JaHUE — MOCTPOUTHh OAWH M3 CTPAHHBIX aTTPAKTOPOB
OHno, Ukensl, JIopenma-Péccnepa. Kaxxnas rpynna qomKHa MOCTPOUTh HECKOIBKO
BAapUAHTOB aTTPAKTOPOB IS PA3IMYHBIX COUYETAHWH YNPaBIAIOIIMX MapaMeTpoB,
COOTBETCTBYIOIIMX KaK PETyJISpPHBIM, KBa3WUIIEPUOIUYECKUM pEKUMaM, TaK U
peXrMaM C Ppa3IMYHOM CTENEeHbI0 XaOTHYHOCTU. CoueTaHus YNPaBIISIOMIMX
napamMeTpoB MOTyT OBbITh KakK 3aJaHbl IIperojiaBaTresieM, TaK U BbIOpaHbI
CaMOCTOSITENILHO  (TMpEABapUTEIbHO, [0  Hayajla 3aHsATHS, HAa  OCHOBE
CaMOCTOSITEJILHOTO U3yYEHHS BOIIPOCA).

Jlanee, B KaxKIbld W3 YNPAaBISIIOIIMX DAapaMETPOB IPU MOACIHPOBAHUU
n00aBIgeTCsl KOHTPOJIUPYEMbI ypoBeHb Iyma. llemecooOpa3zHo st mpOCTOTHI
UCIIOJb30BaTh T€HEPATOP CIYYAWHBIX YHCE]I C PaBHOMEPHOH IIOTHOCTHIO — rnd.
[TocTositHHAs cocTaBisAONIas (caM napaMeTp) U YpoBEHb Ilyma (CpeaHee, IUPUHA)
BBEIOMPAIOTCS TaKUM OOpa3oM, YTOOBI CPEIHUN YPOBEHb BEIWYMHBI TapaMeTpa
OCTaBaJICS HA NIPEXKHEM YPOBHE. A NONYIIMPUHA UHTEPBAJA CIy4allHOM BEIMYHUHBI
BbIOMpaeTcs paBHOU nocneaoBatenbHo: 10%, 25%, 50%, 75%, 100% ot BenuuuHbI
CYMMAapHOT'O cpeiHero (mapamerp+iryM) 3HadeHus. /[ Bcex 3HaUY€HUN CTpOATCS
aTTPAaKTOpPhl W BU3yalbHO cCpaBHUBaKOTCS. [lpoluenypa mpoBoauTcs s Bcex
3aJlaHHBIX [penojiaBaresieM mapamMeTpoB. MOXHO TakKe BHOCUTh IIYyM B
paznuYHbIe MapaMeTpbl OTHOBPEMEHHO B KOHTPOJIUPYEMOH nponopiuu. Takxke npu
HaJIMYUU BPEMEHU UCCIIEAYETCS BIUSHUE IIIyMa Ha PEXKUMBI C pa3IMYHON CTENEHBIO
XaOTUYHOCTH.

[Tonmy4yeHHbIe pe3yabTaThl OOCYXKIAIOTCA B TPYIIE U JIEIAIOTCS BBIBOJBI O
CPaBHUTEJIBHOW YCTOMYHMBOCTH ATTPAKTOPOB PA3JIMYHBIX CHCTEM IPU HAJTUYUHU
nrymMa 3aJaHHOM BEJIMYMHBI, a Takke 00 YCTOMYMBOCTH CUCTEM IO Pa3IUYHBIM
napamMeTpam.

3ansatue 5. MoagenupoBanue noBeaenusi cxembl JI. Uya B mporpamme
MathCAD (um anaJiore). Pacuer mapaMeTpoB cxeMbl /ISl 32/IAHHOI0 PeKUMA
u moaeauposanue B mnporpamme ElectronicWorkbench (miam anasore), ¢
HCI0JIb30BAHHEM METOA0B aKTHBHOT0 00yuenus. [IpoekrupoBanue (2 yaca)

B pesynbTaTte BBINONHEHUS 3aJaHUsl y KaXKIOro aclupaHTa JIOJKHBI ObITh
paccyuTaHbl HOMMHAJIBI 3JIEMEHTOB, BBIOpAaHbI AKTHUBHBIE AJIEMEHTHI, COOpaHa
pabouasi cxema reHeparopa XaoTHYeCKUX CUTHaoB 1o cxeme JI. Uya B mporpamme
Electronic Workbench (Multisim).

B Hauane 3aHATHS NpenoaaBaTelb KPaTKO OMMCHIBAET 33JlaHUE U MPUBOIUT
OCHOBHBIE 3Tallbl pacueTa 3JIEMEHTOB CXeMbl. YacTOTHBIN AMana3oH reHeparopa



KaKJIBI BRIOUPAET CAMOCTOSATEIHLHO, B PE3YyJIbTATE YETO y KaXJA0TO U3 aCIIMPaHTOB
JIOJKHA OBITH CXeMa C YHUKAJIbHBIMU 3HAYCHUSIMH TTAPaMETPOB.

AcnupaHTaM NpeaaraeTcs peaJn30BaThb HEJIUMHEWHBIA  DJIEMEHT Ha
KOHBEPTOpPAaX OTPHUIATEIBHBIX COMPOTUBICHUHN, COOpPaHHBIX Ha OIMEPAIMOHHBIX
yeunutensx. [lpu skemaHuum ywamuecs MOTYT HPEIJIOKUTH CBOKO PeaIu3aluio
(o0aymMaHHYIO 3apaHee, 0 MPOBEACHUS 3aHATHSA).

Taxxe B mpouecce pabOThl HEOOXOAMMO YCTAHOBUTH MHTEPBAJIbI 3HAUCHUH
AJIIEMEHTOB (XOTS OBl JIJIi OJHOTO M3 PEryJUPYIOIIHMX 3JIEMEHTOB — KaKOW-TuOO
€MKOCTH, UHAYKTUBHOCTH, COMIPOTUBIICHUS ), B KOTOPBIX HAOIIOAIOTCS pa3inyHbIe
peXKUMBI TIOBEJICHHS — CTAIlMOHAPHBIM pPEXHUM (IMOCTOSTHHOE 3HAYCHUE),
NEPUOUYECKUE KOJIeOaHUsl, XAOTHUYECKHE AaTTPaKTOPhl PA3IMYHBIX THUIOB (B
4yacTHOCTH, aTTpakTop Double Scroll).

3ansaiTue 6. BpluuciaeHHe Ppa3MepHOCTH (PPAKTAIBLHOIO 00beKTa,
BJIOKEHHOTO B JIByMepHOe TMPOCTPAaHCTBO, 1o Metoay I'paccOeprepa-
IIpokauyyo. IlocTpoeHue ciay4yalHbIX M JAeTEPMUHHMPOBAHHBIX (PaKTAJIOB.
Boruucienue uHGOPMAUMOHHON Pa3MePHOCTH, ¢ MCIOJb30BAHNEM METO/I0B
AKTHBHOTI0 00y4eHusi. Pemienne 3aaa4 Ha mpo6JieMHbIe TeMbI (2 yaca)

3agaur  BBIMOJHSIOTCS B (OpME KOMIIBIOTEPHOIO MOJICIUPOBAHUS C
BO3MOXKHOCTBIO  MHIAWBHUJIYAJbHOIO W TPYNIOBOTO  KOHCYJBTHUPOBAHUS
npernojaBareneM B mpouecce pemieHus. [IpeaBapurenbHo mMpenojaBaresb JaeT
HEOOXO/JMMbIE TEOPETHUUYECKHUE CBEICHHUS B JIEKIIMOHHOM Kypce, a TaKxke
HEMOCPEJICTBEHHO B Hayalie MPAKTHUYECKOTO 3aHSTHS. 3HAKOMHUT CO Cpeloi
moxaenupoBanusi (MathCAD wnm anHanmoru), eciv y aclupaHTOB OTCYTCTBYIOT
HABBIKU PA0OTHI C HEM.

TunoBoe 3amanue Nel:

JlaHo nByMepHOE MOHOXPOMHOE (YepHO-0eiioe) M300pakeHne KaKOoro-Tudo
dbpakTaabHOTO O0BEKTa (MpUMEp: U300paKEHUWE PEK, BETBb JEpeBa, CHEKWHKA,
dbpakTadbHBI OpHAMEHT, 00JIako, OeperoBasi JUHUS, TUIABYYHE JIBIWHBI, KapTa
3Be3qHOro Heba u mp.). PeanmusoBate B BbluMcnurenbHoi cpeae MathCAD
npoleAypy BbIYMCICHUS (PpakTaabHOM pa3sMepHOCTH (OrpaHUYeHue — JU0O
3aJlaHHasl TOYHOCTb, JUOO OTHOIIEHHWE MAKCUMAaJbHOTO W MHUHHMAJIbHOTO
MacimTaboB pacCCMOTPEHUS).

Jlis peiieHust 3ajayu U300pakeHHe IAPOOUTCS Ha OTHEIbHbIE (hparMeHTHI.
Ecnu yacTe 00bekTa monagaet B Kakonu-nu00 pparMeHt, TO OT CUUTAETCS 3aHSTHIM.
Jlanee, MOACUUTHIBACTCS YUCIO 3aHATHIX (parMeHTOB Kak (DyHKIMS OT pa3Mepa
dbparmenrta. Hakion npsiMmoii, TOCTPOCHHOW B IBOWHBIX JIOTAPU(DMHUUECKUX OCSX, U
Oynet 3HaueHueM (ppakTaabHON pazMepHocTH. ClielyeT MOMHHUTbD, YTO B PEAIbHBIX
00BEKTax MpsAMasi MOJIYIUTCS TOJBKO Ha JOCTATOYHO OIPAHMYEHHOM YYacTKe, UTO
HY’KHO YYUTHIBATh IPU 00pabOTKE PE3yIbTaTOB.

Tunosoe 3amanue No2:

[Toctpouts u300paxkenue ¢pakrana Kantopa (KaHTopoBa «mbUTb») st
3aJlaHHOro uMcia urepanuii n. He pekomenayercss 3agaBath N Oosbmie 7-10
(He0OOCHOBAHHO BO3PACTET BpeMs BEIYMCIICHUN ).

Tunosoe 3ananue Ne3:



[TocTpouts n300paxkenue ppakrana Koxa («cuexxnnkay Koxa) nis 3a1anHoro
yrciia utepanuii n. He pexomenayercs 3anaBath N 60mbine 7-10 (HEOOOCHOBAHHO
BO3PACTET BPEMS BHIUYMCIICHUN ).

Tunosoe 3ananue Ne4:

[TocTpouTs N300pakeHNE KPUBOU «IPAKOHA» JIJIS 3aIAaHHOTO YUCIIA UTEePAIUi
n. He pexomenayercs 3agaBath N Oonbiie 10 (He0OOCHOBAaHHO BO3pacTeT BpeMs
BBIUHCIICHUH).

Tunosoe 3ananue Ne5:

[Toctpouts u300paskeHue «koBpa» CepHUHCKOro JUisl 3aJaHHOTO YHcia
utepanii n. He pexomenmyercs 3amaBate N Oonbuie 7-10 (HEOOOCHOBAHHO
BO3PACTET BPEMS BBIUYMCIICHUN ).

TunoBoe 3amanue Neb6:

[Toctpouts wu300pakeHue «koBpa» CepNUHCKOTO KaK AaTTPaKTUBHOTO
MHOXECTBa CIEAYIOLIEro oToOpakeHus (T.H. «Mrpa B Xaocy»). BHavane BHyTpu
TPEYTOJIbHUKA BBIOMPAETCS MPOU3BOJbHAS TOUYKA. 3aTeM CIy4ailHO BbIOMpaeTcs
OJIHAa W3 BEpIIMH TpeyroiabHuka. Haxomurcs cepenuHa oTpes3ka, 0Opa30BaHHOTO
HAayaJdbHOW TOYKOW M BBIOpAaHHON BEPIIMHOW TpPEyrojbHUKAa. JTa CcepeiuHa
ABJISIETCS HAa4yaJbHOM TOYKOM I BTOPOM uTepauuu. Jlanee CHOBa CilydailHbBIM
oOpa3oM BbIOMpaeTcs BEpIIMHA TPEYroJbHUKAa U Tpoliecc MoBtopsercs. s
MOCTPOEHUSI JIOCTATOYHO «IUJIOTHOTO» H300pakKeHUs: HEOO0XOJUMO MPOBECTH
HECKOJIBKO TBICSIY UTEPAIUH.

3ansTue 7. OnpenesieHne CIEKTPAJbHBIX XaPAKTEPUCTHK XA0THYECKHUX U
IIYMOBBIX BpeMeHHbIX psiioB. UnenTudukanusa Buaa myma. PekoHcTrpykuus
aTTPaKTOPA 10 BpeMEHHOMY psay. Beruuciienne ppakraabHbIX pa3MepHocTei
BpeMeHHbIX psiaoB. Ucnouab3oBanue nporpammsbl fractan, ¢ ucnoJib30BaHueM
MEeTO0B aKTHBHOT0 00yueHusi. Perenue 3a1a4 Ha mpo6JieMHbIe TeMbl (4 yaca)

3amaun  BBITIOJNHAIOTCS B (OpME KOMIBIOTEPHOTO MOJACIUPOBAHUS C
BO3MOXKHOCTbIO ~ MHAMBHUIYAJbHOIO W  T[PYNIOBOTO  KOHCYJIBTHUPOBAHUS
npernojasareneM B mpouecce pemieHus. [IpeaBapurenbHO mNpenojaBaresb JIaeT
HEOOXO/MMbIE TEOPETHUYECKUE CBEICHHUS B JIEKIIMOHHOM Kypce, a TaKxke
HEMOCPEJCTBEHHO B Hayalle MPAaKTUYECKOrO 3aHATHS. 3HAKOMHUT CO Cpeloi
moaenupoBanusi (MathCAD wnu aHanoru), eciid y aclupaHTOB OTCYTCTBYIOT
HaBBIKU PaOOTHI C HEH.

Tunosoe 3aganue Nel:

Jlana peanuzaius ryMomno100HOTO WIIM Xa0TUYECKOT0 CUTHaja (HampumMep, B
BUJIe 3HAYeHUI B (opme txt-aiina). Halitu cnekTpanbHyIO MIOTHOCTh CUTHANA,
MOJIb3YSICh M3BECTHBIMU (DYHKIIMSIMU, BCTPOCHHBIMHU B TIAKeT MojenupoBanus. [1o
dbopme crekTpa caenath COOTBETCTBYIOIIME BBIBOJBI O BO3MOXHOW MPHPOIC
cUrHaja (IIOYTH PEryJIApHBIN; IIyMOBOM, €CIM IIYMOBOM, TO KAaKOW THI LIyMa;
XAO0TUYECKUM).

Tunosoe 3ananue Ne2:

Jana peanuzanus 1yMono100HOro WM Xa0THYECKOro CUrHaja (HanpumMep, B
BUJIe 3HaueHul B popMme txt-daiina). Beiopath (hazoBoe MpoCcTpaHCTBO, IPOBECTU
PEKOHCTPYKIIMIO aTTPAKTOpa, IOIb3ysach TeopeMou Proomsa-Taxkenca. Ha ocHoBe



MOJIyYEHHOIO0 aTTPAaKTOpa clejlaThb BBIBOABI O MNPHUPOJE CHUTHaANA (MOYTH
PEryJISIpHbBIN; Xa0TUYECKHI1; ITYMOBOI).

Tunosoe 3ananue Ne3:

Jan Ttun myma (mpuMephl: Oenblii, PO30BBIA, KOPUYHEBBIA, UYEPHBIN).
CreneprpoBaTh BPEMEHHYIO peaju3allMi0 JAHHOTO THIIA IIyMa JOCTaTOYHOM
JUTMHBI (HECKOJBKO ThICAY 3HadyeHui). PaccuumtaTh sl Hee mokaszareib Xepcra.
CpaBHUTH C TEOPETUUECKUM 3HAUYCHUEM.

[Tocne pemenus 3aaa4 (MOAYYCHUST HEKOTOPHIX EPBUYHBIX HABBIKOM PaOOThI
C BPEMEHHBIMH peai3allisIMU CUTHAJIOB) MEPEXOAT K IUCKYCCHUHU.

IIpenonaBarens maet acnupantaM 10-20 nuUCTOB, HA KaXJAOM M3 KOTOPBIX
oTrnedaraHa (C XOpOIIUM KayeCTBOM M Pa3pelIeHUEM) pean3alns Xa0TUYECKOro,
IIYMOBOTO (C pa3JIMYHbIMU [MOKA3aTENIIMU CIIEKTPAJIbHON MIJIOTHOCTH, HAapUMeED, 1;
1,25; 1,5; 2; 2,25; 2,5; 2,75; 3,0) wiu KBa3umnepuoauueckoro curxaiga. B xome
JIMCKYCCUU acClHUpaHTaM MpeJyiaraeTcsi OnpeAesinTh, K KaKoMy KJAacCy CHUTHAJIOB
OTHOCHUTCS JIaHHAsl peaju3alusi; JOMOJHUTENIbHO JIS XaOTHUYECKUX — K KaKOh u3
U3BECTHBIX CHUCTEM; JOMOJHUTENbHO [l IIYMOBBIX — K Kakoll BeIUYUHE
MOKa3aresis CIeKTPalbHOU TIOTHOCTH. [Tociie 0OMeHa MHEHUSIMU M COTJIACOBaHUS
oOyyJaroluecs: BBIJIBUTAIOT CBOM BEPCUM, a TMPENoJiaBaTelb HX KOPPEKTHUPYET,
COMPOBOXKJass KOMMEHTapUsIMU TI0 BHJY pealu3aluii M COOTBETCTBYIOIIUMU
BbIBOAamATHEe 8. Omnpenesienne (ppakTajbHbIX Pa3sMEPHOCTENl ONTHYECKHUX
H300pPa’KEHNH eCTEeCTBEHHbIX M HCKYCCTBEHHBIX 00beKTOB. OmnpenesieHue
(pakTaNbHBIX XaPAKTEPUCTHK PpPeYeBbIX U TeJEeBU3MOHHBIX CHIHAJIOB.
dpakTanbHoe cKATHE N300PaKEeHNH, ¢ MCIOJIb30BAHHEM METOI0B AKTHBHOIO
odoyuenus. JIuckyccus (2 yaca)

Ha ocHoBe nony4eHHbIe 3HaHUHN B XO/€ JEKIIMOHHOIO Kypca, a TAK)KE 3HaHUH,
MPUOOPETEHHBIX CAMOCTOATENHFHO, 00yUYaroImuecss HHAUBUAYAIbHO WX TPYIaMu
(ompenensier mpenojaBaTeNib B Hayale 3aHATUSA) YYacTBYIOT B TPYIIIOBOM
OOCYXIE€HUU OTIAWYUN  (paKTadbHBIX  XapaKTEPUCTUK  E€CTECTBEHHBIX U
UCKYCCTBEHHBIX 00BEKTOB. B mporiecce guckyccuu (TOJBKO B ciydae 00CYyKIEHUs
rpynmnamMu He MeHee 3-5 4YeloBeK B KaxJoW) yacTh rpynmsl (1-2 yenoBeka) mo
COTJIACOBAaHMIO C  TpernojiaBaTejeM MOXET 3aHUMAThCS  BBIUMUCICHUSIMHU,
MOJIETUPOBAaHUEM OOCYXJaeMOro siBJIeHUsI/Tipoiiecca/crnocoda 00paboTku Ha
KOMITBIOTEPE JIJIs1 TOBBIIIICHUS apI'yMEHTUPOBAHHOCTH JTUCKYCCHH.

enb: o0cyauTh BONpoChl pacyeTa (GpakTAIbHBIX  XapaKTEPUCTHUK
UCKYCCTBEHHBIX W €CTECTBEHHBIX OOBEKTOB, BOMPOCHI KIACCU(DUKAIIUU ITUX
00BEKTOB MO (paKkTadbHBIM MpPHU3HAKAM; BOIPOCHl (PpaKTAIBHOW 00pabOTKH
PEYEBBIX U TEIEBU3MOHHBIX CUTHAIOB; (PpaKTaIbHOE CXKaThEe N300pakeHuid. Takxke
MOJIBEPratoTCs 00CYKICHUIO BO3MOKHOCTH, MEPCIIEKTUBBI U 001aCTH MPUMEHEHHS
BCEX PACCMATPUBAEMBIX XapaKTEPUCTHUK B MPAKTUUYCCKUX 3a/Jadax OOHApyKEHUS,
KJaccuuKaIuu, XpaneHus, 00padoTKH, mepeaayr HHPOPMaIIUH.

111, YYEBHO-METOIAUYECKOE OBECIIEYEHUE
CAMOCTOSTEJBbHON PABOTHI OBYUAIOIIUXCS



VY4eObHo-MeToIMuecKoe oOecrieueHue CaMOCTOSATEIbHON paboTHI
oOyuarouuxcsa 1o aucuuiuinHe «HenuHeiHas auHamMuka B paguopU3UKe»
IIPEICTABIIEHO B IPWIOKEHUH 1 1 BKIIIO4aeT B ceOs:

IUIaH-Tpa(UK BHIMOIHEHHUS CAMOCTOSITENIbHON pabOTHI MO AUCLUUILIMHE, B TOM
qyClie IPUMEPHBIE HOPMBI BPEMEHH Ha BBITIOTHEHHE 10 KAXKIOMY 3aJIaHUIO;

XapaKTepUCTHKa 3aJaHWil [ CaMOCTOSITENIbHOM pPabOThl 00ydYaromuXxcs
Y METOANYECKHNE PEKOMEHIAINH 110 UX BHITIOJTHEHHIO;

TpeOOBaHUS K  MPEACTAaBICHUI0O W OQOPMIICHHIO  pE3yIbTaTOB
CaMOCTOSATENbHOMN pabOThI;

KPUTEPUU OLIEHKH BBIIIOJIHEHUS! CAMOCTOSITENIbHON pabOThl.

IV. KOHTPOJIb JOCTUKEHUSA HEJIN KYPCA

Ne | KoHTpomupyem Konpl, HauMeHOBaHUE U 3TalbI OneHouHbIE CpesicTBa

n/m b€ pa3zesbl / (hopMUpOBaHUS KOMITETEHINI TeKy it IPOMEKYTOT

TEMBI KOHTPOJIb Has
JUCIUILIMHEI aTTecTanus

1 | Teopernueckas | I1K-3 3HaeT OCHOBHbIE Bomnpocsr pis
9acTh HEJIMHEWHBIC CobecenoBaH | HOATOTOBKU
sBieHHs, YPPEeKThl, | ue K 9K3aMEHY
MPOIECCHI B 00TacTH
pamuopU3NKH, UX
OCHOBHBIC
XapaKTePUCTUKU U
3aKOHOMEPHOCTH

2 | IlpakTruueckas ITK-3 YMmeer Pedepar Bomnpocsr mis
JacTh HCIO0JIb30BATh IIOJITOTOBKH
CYIIECTBYIOIIIHE K 9K3aMEHY
MaTeMaTUIECKHE
METObI OIHUCAHUS
HEJTMHEHHBIX
SIBJICHUH U
MPOIIECCOB B
AJICKTPOHHBIX
CXeMax | Mpu
B3aMMOJICHCTBUHI
BOJIH C
MaTepHaTbHBIMH
cpeaamMu

Bnaneer naBbikamMu | KonTposibHas
NpUMEHEHHUS pabora
MaTeMaTHYECKOr 0
amnmapara s
OITMCAHMS
HEJTMHEHHBIX
SIBJICHUIN U
MPOIIECCOB B
AMEKTPOHHBIX
CXeMax | Mpu
B3aMMOJIEHCTBUHI




BOJIH C
MaTepHaTbHBIMU
cpeaaMu

cI)OH,Z[ OIOCHOYHBIX CPCACTB IO JUCHUIIMHEC ITPEACTABJICH B ITPUJIOKCHUHN 2.

V. CIUCOK YYEBHOM JINTEPATYPbI U UH®OPMAIIMOHHO-
METOANYECKOE OBECHHEYEHUE JUCHUIIJINHBI

OcHoBHas JquTEpaTypa

1. 1. UszmamnoB, A.®. UwnciacHHBIC METOABI ONTUMH3AIHNH. YUCOHOE
nmocooue / A.®. U3smannos, M.B. Comonos. — M.: ®usmaraur, 2008. — 320 c.
Pexxum moctyna: http://e.lanbook.com/books/element.php?pll id=2184

2. Kapmnos, H. B. Konebanusi, BOJIHBI, CTPYKTYpPBI [DJIEKTPOHHBINA pecypc]:
VYyebnoe nocobue / H. B. Kapnos, H. A. Kupuuenko. - M.: DUSMATIINUT, 2008. -
496 c. Pexxum moctyma: http://znanium.com/catalog.php?bookinfo=416493

3.  Mumenko, E.®. ABTOBOJHOBBIE MPOIECCH B HEIMHEHHBIX Cpefax C
muddysueit: Monorpadus / E.®. Mumenko, B.A. Cagopanunii, A.1O. Konecos [u
ap.]. — M.  @®wsmatiur, 2010. — 397 c. Pexum pgocrymna:
http://e.lanbook.com/books/element.php?pll_id=48283

4. IloramoB, A.A. Hosgeliue MeToabl 00pabOTKU H300paKEHUI:
Monorpadus / A.A. Iloranos, }0.B. I'ynses, C.A. HukuroB [u ap.]. — M.:
du3MaTiuT, 2008. — 496 c.Pexum JIOCTyTa:
http://e.lanbook.com/books/element.php?pll_id=2703

5.  CrparonoBuu P.JI. CnyyaitHble mpoIiecchl B JUHAMUYECKUX CHCTEMax
[OnexTponHbii  pecypc]: Monorpaduss / CrparonoBuu P.JI.— DnextpoH.
TEKCTOBBIE JlaHHbIe. — MockBa-lkeBck: PerynsipHas u xaoTudeckas JTUHAMUKA,
WxeBCckUil MHCTUTYT KOMIIBIOTEpHBIX uccienoBanuii, 2009. — 592 c. Pexum
nocryma: http://www.iprbookshop.ru/17654

6. Ienyxun, O.N. Camononobue u ¢pakrtansl. TerekoOMMyHUKAIIMOHHbBIE
npwioxenus / O.U. enyxun, A.B. Ocun, C.M. Cmonbckuit. — M.: ®uzmariur,
2008. — 368 C. Pexum JOCTYTIA: C.
http://e.lanbook.com/books/element.php?pll_id=2307

JonosiHuTEIBLHAA IMTEPATYpPaA

1. 1. AxmanoB, C.A. CraTtuctuueckas paauodusuka v ONTuka: YueOHOoe
nocobue / C.A. Axmanos, 1O.E. JIpsikoB, A.C. Yupkun. — M.: @uzmatiut, 2010.
— 423 ¢. Pexxum noctyna: http://e.lanbook.com/books/element.php?pll id=48263

2. barnmoes, A.I'. JIu"eiiHble W HEJIMHEHHBIE BOJIHBI B JUCIIEPTUPYIONTUX
crutomHbx cpenax. / AL barmoeB, B.M. Epodeer, A.B. Illlexkosn. — M.:
DuU3MaTIINT, 20009. — 318 C. Pexum JOCTyTIa:
http://e.lanbook.com/books/element.php?pll_id=2665



http://e.lanbook.com/books/element.php?pl1_id=2184
http://znanium.com/catalog.php?bookinfo=416493
http://e.lanbook.com/books/element.php?pl1_id=48283
http://e.lanbook.com/books/element.php?pl1_id=2703
http://www.iprbookshop.ru/17654
http://e.lanbook.com/books/element.php?pl1_id=2307
http://e.lanbook.com/books/element.php?pl1_id=48263
http://e.lanbook.com/books/element.php?pl1_id=2665

3. boxokun C.B. @pakransl u MmynbTudpakTanbl [DIeKTPOHHBIN pecypc:
VYyebnoe mocobue / boxoxun C.B., Ilapmmn J[.A.— 3SJEKTPOH. TEKCTOBBIC
nanubeie. — VbkeBck: Perymspras m xaotnueckas auHamuka, 2001. — 128 ¢. —
Pexxum  moctyma:  http://www.iprbookshop.ru/17672.  Pexxum  moctymna:
http://www.iprbookshop.ru/17672

4, Kapnman B.U. Henunelinbie BOJIHBI B JUCHEPTUPYIONIUX cpedax. M.:
Hayka, 1973. — 175 C. Pexxum JOCTyTa:
http://lib.dvfu.ru:8080/lib/item?id=chamo:84081&theme=FEFU

5. Kucenes I'.JI. KBantoBas u ontuyeckas ayekTpoHuka. - M: Jlans, 2011.
— 314 c. Pexxum gocryma: http://e.lanbook.com/books/element.php?pll_id=627

6. Jlannay, JI.II. Teopetuueckas pusuka. T.8 DiekTpoanHaMuKa CIIOMIHBIX
cpea: Yueonoe nocodbue / JI.JI. Jlanmay, E.M. JIudpmmun. — M.: ®usmariaur, 2005.
— 651 c. Pexxnm moctymna: http://e.lanbook.com/books/element.php?pll_id=2234

7.  Mamuneukuii ['.I"., [loranoB A.b. CoBpeMeHHbIe TPOOIEeMbI HETUHEHHON
muHamuka. M.: Omuropman YPCC, 2000. — 335 c¢. Pexumm pocryma:
http://lib.dvfu.ru:8080/lib/item?id=chamo:14314&theme=FEFU

8. Mypowmres, JI.}O. DnekrpoanHamMuka U pacrpoCTpaHEHUE PaJTHOBOJIH:
VYuebnoe nocodue / JI.FO. Mypomiies, 10.T. 3eipsinoB, I1.A. @entonun [u ap.]. —
CIIo.: Jlanp, 2014. — 448 C. Pexum JocTyma:
http://e.lanbook.com/books/element.php?pll_id=50680

Ilepevyens pecypcoB HHGPOPMANUOHHO-TEJCKOMMYHUKAIIMOHHON CETH

«AnTepHeT

1. Hayunas oubmmoTeKa JIBOY. Pexum J0CTymna:
https://www.dvfu.ru/library/

2. «eLIBRARY.RU Hayunas »saextpoHHas Oubnanoreka». Pexum
nocryna: http://elibrary.ru/defaultx.asp

3. Koncynsranrllntoc. 3akonogarensctBo P®D, KOIEKChI W 3aKOHBI B
HocJeHeH penakiun. Pexum moctyna: www.consultant.ru/

4. Axanemust Google. [TonckoBas cucrema o MOJHBIM TEKCTaM HayYHBIX
nyOnukamuii  Bcex  ¢GopMaToB M JAWCHUIUIMH.  PexxuMm  jmoctyma:

https://scholar.google.ru/

VI. METOANYECKHUE YKA3AHUA
11O OCBOEHMIO JNCHHUIIJIMHbI

Jis uzydenus nucuuriiuHbl «HenuueliHas nuHaMuKa B pagnodu3uKe»
oOyyaroliemMycsi OpealaraloTcsl  JICKIMOHHBbIE W MPAKTUYECKUE  3aHSTUSL.
OO0s3aTeNBbHBIM 3JIEMEHTOM SIBIISICTCS caMocTosiTelabHas padora. M3 108 obmux
y4eOHBIX 9acoB /2 4yaca OTBOJUTCS HAa CAMOCTOSITEIBHYIO paboTy acmupanTta. B
paMKax 4acoB, BBIJICJICHHBIX Ha CAMOCTOSITENIbHYIO Pa0d0Ty, 00YUYarOIIUICs TOJKEH
MPOU3BOJIUTh TMOATOTOBKY K 3a4€THHIM IMPOBEpPKaM, cOOECeNOBaHMSIM, a TaKkKe
M3y4aTh TEMbI, OTBEJAECHHBIC MPETIOAABATEIIEM HA CAMOCTOSATEIIbHOE U3YUECHUE.


http://www.iprbookshop.ru/17672
http://lib.dvfu.ru:8080/lib/item?id=chamo:84081&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=627
http://e.lanbook.com/books/element.php?pl1_id=2234
http://lib.dvfu.ru:8080/lib/item?id=chamo:14314&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=50680
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http://elibrary.ru/defaultx.asp
http://www.consultant.ru/
https://scholar.google.ru/

[IpumepHOE pacrpeneseHe YacoB CaMOCTOSTENbHOM padOThl, KOTOpbIE
aCIMPAHT JOJDKEH OTBOAUTh Ha TOT WM HWHOM BHJ 3aHATHI: 3aKpEIICHUE
JEKIIMOHHOTO MaTepuajla M TOArOTOBKAa K cobeceqoBaHMsM — 28 4acos,
MOJTOTOBKAa K TMpakTUYecKuM pabotam — 25 wdaco, 10 dYacoB mNOAroTOBKA
pedepata, 9 YacoB Ha NOArOTOBKY K 3adery. TemM He MeHee, Yy4YWUThIBas
O0COOEHHOCTH KaXKJI0ro 00yJarouierocs, ykasaHHble 4achl MOTYT BapbUPOBAThCS.

JIuCUUIUIMHY PEKOMEHAYETCsl u3yuyaTh IO IUaHy 3aHsaATud. OOyyaromuiics
JIOJDKEH CBOEBPEMEHHO BBINOJHATH 3a/laHUs, BbIIAHHBIE Ha MPAKTHUYECKHX
3aHSITHSIX.

[Ipy moxaroroBke K JEKUUAM OOYYarOLIUICS H3y4yaeT IUIaH JIEKIIMOHHOTO
MaTepHualla, pEKOMEHJOBaHHYIO U JIOIIOJIHUTEIBHYIO JTUTEPATYPY.

B pamkax npaktudeckoil paboThl Ipe1yCMOTPEHBI pELICHHE 3a7auu U pedepaT
Ha IPEJIOKEHHYIO [IPENO0IaBaTeNIEM TEMY .

VIl. MATEPUAJbHO-TEXHUYECKOE OBECIEYEHHUE
JUCLMUITJIMHBI

Komnsrorepusiii kmace: 13 mono6mokoB Lenovo C360G-134164G500UDK
MyJbTUMeIUHBIN poekTop Optima EX5421 — 1 wit; ayauno ycunurens QVC RMX
850 — 1 wT; kosmonku — 1 wt; HOyTOYK; UBII — 1 11T; HacTEeHHBIH SKpaH; MUKPODOH
— 1 .

JlaGoparopus AnrtenHo-puaepusix u CBY ycrpoiictB. ['eHepaTopsl
BBICOKOYACTOTHBIX curHasnoB ['4-78; ['4-109 B/U-09668-KPM; I'eneparop BY
curHana ['K4-19A; bnox wusmepurensusiii (0,11-12,05 I'Tu) + rereponun +
npeoOpazoBatenb 4acToThl (8,15-12,05 I'T'); renepatop CBY-nuanazona 43 1.

JIekumoHHas ay IuTOpus:

MyJIbTUMeTUHBIN poekTop Optima EX5421 — 1 mit; ayano ycunutens QVC RMX
850 — 1 mT; komouku — 1 mit; HOYyTOYK; UBII — 1 miT; HacTeHHBIH SKpaH; MUKPODOH
— 1 .

JlabopaTopHass yCTaHOBKAa IO HCCIEJOBAaHUIO PACHpPOCTPAaHEHUsT BOJH B
pasnmnuHblx  cpepax:  IIpompmmennsii  kotposuiep NI PXlIe-8115 ¢
JOTOJTHUTENbHBIMU MOAYJIsIMU-5 1T., [ITymomep SVAN 940 — 1 mt. NI MyDAQ-5
IIT.
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Ilnan-rpaduK BbINOJHEHHS CAMOCTOATENbHOI PA0OTHI N0 JUCHHUILIHHE

Ne
n/n

Jarta/cpoxn
BBITIOJTHEHHS

Bun
CAMOCTOATEJILHOM
padoThl

IIpumepHbIe
HOPMBI
BpeMeHH
HA BBINOJIHCHHE

dopmMa KOHTPOJIsA

3akpenieHue
JIEKIIHOHHOT'O
MaTepuaa,
[IOJArOTOBKA K
co0ece0BaHUIO

3

CobOecenoBanue

Brimonnenue
MPAKTUYECKUX
3a7aHuH,
ITOBTOPEHUE
JICKITMOHHOTO
MaTepuaia,
M3y4CHUE
JIOIIOTHUTEIILHOU
JIUTEPATYPHI

KonTtposnbHas
paboTta

3akperieHue
JICKIIHOHHOT'O
Marepuana,
MTOJITOTOBKA K
cobeceI0BaHUIO

CobOecenoBanue

Bremonnenue
MPAKTUYECKUX
3aJaHui,
MTOBTOPEHUE
JICKIITHOHHOTO
Marepuania,
M3y4YECHUE
JIONOJIHUTEIIbHOM
JIUTEPATYPHI

KonTponbhnas
pabora

3akpernyieHue
JIEKIIHOHHOT'O
Marepuana,
MTOJITOTOBKA K
cobeceq0BaHUIO

CobecenoBanue

Brinonnenue
MPAKTUYECKUX
3aJIaHUH,
ITIOBTOPEHUE
JICKIIMOHHOT'O
Marepuaia,
M3YUYCHUE

KontponpHas
pabota




JOITOJTHATEIIBHON
JUTEPATYPHI

7 3akperneHue 4 CobecenoBanue
JICKIIMOHHOTO
MaTepuania,
MOJITOTOBKA K
co0eceI0BaHUIO
8 Brimonnenue 5 KonTtponpHas
MPAKTUYECKUX pabora
3aJaHuM,
MIOBTOPEHUE
JICKIIUOHHOTO
MaTepuaa,
U3ydCHUE
JIOTIOJTHUTEIIBHOMN
JUTEPATYPHI

9 [Touck 10 Pedepar
uHpopManuu u
MIPOBE/ICHHE
UCCJIeIOBAHUS 110
TEMaTHKe
pedepata

10 [ToaroroBka k 9 3auer
DK3aMEHY

MeToauyeckue yKa3aHusi 10 NOAT0OTOBKE K KOHTPOJbHBIM padoTam

KoHTposibHbIE pabOThl MPEACTABISIOT 0CO0YI0 (OPMY COUYETaHUSI TEOPUH U
OpakTUKU. VX Ha3HaueHWe — MPOBEPUTh NPOPabOTKYy TEOPETUUYECKOrOo U
IPAaKTUYECKOr0 MaTepuaja HpeaMeTa 3a BpeMsl PEryssipHOd M IJIaHOMEpPHOU
CaMOCTOSITENIbHOM pabOThl acCIMpPaHTOB Ha MPOTSKEHUHM Bcero kypca. I[Ipouecc
HOJrOTOBKM K KOHTPOJIBHBIM paboTaM BKJIIOYAET M3YyYEHHUE HOPMATUBHBIX
JOKYMEHTOB,  00s3aT€JIbHOM M JOMOJHUTEIBHOW  JHUTEpaTypbl IO
paccmMaTpUBaEMOMY BOITPOCY.

MeTtoauyeckue YKa3aHnusd 1o NoAroToBKeE K COﬁeceHOBaHI/IHM

[Ipu moaroroBke k coOeceq0BaHUSAM O TeMaM AUCUMIUIMHBI « Henuuelnast
JMHAMUKa B paano(u3rke» HeoOXOAUMO U3YYUTh OCHOBHYIO U JIOMOJHUTEIbHYIO
JUTEpaTypy, a TakKe BOCHOJB30BATHCS  pecypcaMud  HMHQPOPMaLUOHHO-
TEJIEKOMMYyHUKalMOHHON  cetn  «MHTepHer». Ilepedens  BompocoB s
cobeceoBaHUS HAXOAUTCS B IPUIIOKEHUU 2.



MeToanyeckue yKka3aHus 10 NOATOTOBKe pedepara

Pedepar oTHOCHTCS K KaTeropuu «IMHCbMEHHAas paboTay», oopmiisercs Mo

npaBwuiaM opopmiieHUsI TUCbMEHHBIX paboT IBDY.

Heobxoaumo o0patuTh BHUMaHUE Ha CIEAYIOLIME aCleKThl B 0(hOPMIICHUH

pedepara:

Ha0Op TEKCTA;

CTPYKTYPUPOBAaHHUE PAOOTHI;

oopMieHHE 3arojOBKOB BCEX BUIOB (pyOpUK-NOAPYOPHK-ITyHKTOB-
HOJIYHKTOB, PUCYHKOB, TaOJIUL, IPUIIOKEHUI);

odopMIIeHHE TIEpeUnCIeHUH (CITUCKOB C HyMepallue Uil MapKupOBKOH);
odopmieHue TabIuIL;

oopmieHne wuOCTpauuii (rpauku, pUCYHKH, (ororpaduu, CXemsl,
«CKPHHILIOTBD?);

HaOop U oopMIIeHHE MAaTEMAaTUYECKUX BhIpaxkeHUi (hopmymn);
oOpMIICHHE CIHUCKOB JIUTEPaTyphl (OuOIMorpaduuecKux OMUCAHUM) U
CCBIJIOK HAa UCTOYHUKH, IUTUPOBAHUSI.

Habop Tekcra

HaGop TekcTa oOCyIIeCTBIAETCS Ha KOMIBIOTEpE, B COOTBETCTBHH CO
CIICYIOIUMHU TPEOOBAHUSIMH:

nevyaTh — Ha OJJHOM CTOpOHE JicTa Oenoit Oymaru dopmara A4 (pasmep 210
Ha 297 MM.);

WHTEPBAJl MEKCTPOUHBIN — MOy TOPHBIN;

mpudt — TimesNewRoman;

pasmep mpudTa - 14 T., B TOM YUCIIC B 3ar0JI0BKaxX (B TA0IHIIaX JOMTYCKACTCSI
10-12 mit.);

BBIPABHUBAHUE TEKCTA — «II0 TIHPUHEY;

HOJIsl CTpaHuIIb ieBoe — 25-30 MMm., mpaBoe — 10 mm., BepxHee u HikHee — 20
MM.;

HyMepaIys CTpaHUI[ — B MIPAaBOM HIDKHEM YTy CTpaHHIBI (i CTPAHMIL C
KHIDKHOW OpHUEHTaIMel), CKBO3HAs, OT THUTYJIBHOTO JIUCTA O TOCIEIHEH
CTpaHuUlIbl, apabckumu 1udpamu (epBoi CTPAHUIICH CUUTAETCS TUTYIIbHBIH
JUCT, HAa KOTOPOM HOMEp HE CTaBUThCS, HAa CIEAYIOIIEH CTpaHUIlEe
npocrapinsgerca uudpa «2» u T. 1.).

PEKMM aBTOMATHYECKOTO TMEPEHOCa CIIOB, 33 HCKIIOUYEHHUEM THUTYJIHHOTO
JMCTa U 3aroJIOBKOB BCEX YPOBHEH (IIEPEHOC CIOB ISl OTAEIBHOTO ab3ara
onokupyetrcst cpeactBamu MSWord ¢ momomibio koMaHzbl «Dopmaty —
a03al1 pu BHIOOPE OMINU «3AMPETUTh ABTOMATUYECKUI TIEPEHOC CIIOBY).
Ecnu pucynok uin tabnuia pa3MenieHsl Ha Jucte Gopmara 6ombine A4, ux

CICAYCT YUHTBIBATH, KAaK OJHY CTpaHHUILY. HOMCp CTpaHHUIIBI B 3THUX ClIydasax
AOITYCKACTCA HC ITPOCTABJIATD.

Crucok nmuTepaTyphl U BCE MPUIIOKEHHS BKIIFOUAIOTCS B OOIIYI0 B CKBO3HYIO

HYMEPAIHMIO CTPAHUI] PAOOTHI.



Pexomenaanuu no odpopmieHuio rpapuueckoro Matepuasia, HoJyu4eHHOTO C
HKPAHOB B BUJIE «CKPUHIIIOTOBY.

['padmyeckue Komuu SKpaHa («CKPUHIIOTHD»), OTpaXkaroliue Trpaduky,
aUarpaMmbl  MOJIETICH, CXeMbl, SKpaHHbIe (OpPMBI W T.M. JOJKHBI OTBEYATH
TpeOOBaHUSIM BU3YaJIbHOW HAIVIAJHOCTH TPEACTABICHUS WIUTIOCTPATHBHOTO
MaTepuana, Kak Mo pa3mepaM TpadudecKux OOBEKTOB, TaK W pa3pelaromieit
CIIOCOOHOCTH OTOOpaKEHUsI TEKCTOB, LIBETOBOMY O(OPMIICHUIO U APYTHM BaXKHBIM
MIOJIb30BaTEIHCKUM TTapaMeTpaM.

Pexomenayercst B cpezie MpOrpaMMHOTO MPUIIOKEHHS HACTPOUTH «IKpaH» Ha
napaMeTpsl MacHITa0OMPOBAHHUA M PA3MEIICHUS CHUMAEMbIX JUISl WUTFOCTPAIUU
00bekToB. [Ipu 3TOM HEOOX0IMMO YOpaTh «JIHIIHUE» OKHA, KOMAH/Ibl, BBIIEICHUS
OOBEKTOB U T.II.

B mepeneceHHbIX B pedepar «CKPUHIIOTaX» PEKOMEHIYETCS «Cpe3aThy
HEHY)KHbIe 00JIacTH, IIyTeM pEJaKTUPOBAaHUS  «U300paxeHHi», a T1pu
HEOOXOJMMOCTH OTMAacIITaA0MPOBATh WX ISl 3aMOJHEHHUS CTPAHUIBl OTUETa «IIO
HIMPUHEY.

«CxpuHIIOTE B pedepaTe oPOPMISIFOTCS KaK PUCYHKH, C 3aroJIOBKaMH,
MOMEIIAEMBbIMA HU)KE€ OOJACTH PUCYHKOB, @ B TEKCTE JOJDKHBI OBITh CCHUIKH Ha
yKa3aHHbIE PUCYHKH.

MeTtoauyeckue YKa3aHuA IO MOAT0TOBKE K IK3aMCHY

K «xonmy cemectpa oOyuaromuiics JOMKEH OTYUTATHCS IO BCEM
MpaKTUYECKUM padoTam. TeMbl, pacCMOTpPEHHbIC Ha JICKIIMOHHBIX 3aHATHUSAX, HO HE
3aTPOHYTHIC HA MPAKTUUYECKUX 3aHIATHIX, Pa30UPaIOTCs 00yUYarOIMUMHKC BO BpEMS
CaMOCTOSITENIbHOM PadOTHI.

[Ipu moATroTOBKE K 3K3aMEHY HEOOXOIUMO MOBTOPUTH YUEOHBINH MaTepua,
WCTIOJIb3YSl KOHCIIEKT JIEKIIUM, OCHOBHYIO U JONIOJIHUTEIBHYIO JINTEPATYPY.
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Hacnopt ®OC

Kon n popmysmposka
KOMIICTCHIIUH

Tanbl (l)OpMHpOBaHI/Iﬂ KOMIICTCHIIUN

buznyeckux cpeaax

T1IK-3. 'oTOBHOCTB UCCIENOBATH
OCOOCHHOCTH PacCIpOCTPaHCHUS
paIII/IOCI/IFHaJIOB B pa3HI/I‘IHBIX

3Haer

OCHOBHBIC HEIMHEHHBIC SBIICHUS,
3¢ (deKThl, MpoIecch B 001acTu
paanou3NK, UX OCHOBHbBIE
XapaKTePUCTHKU M 3aKOHOMEPHOCTH;
Pa3znuynble moka3aTenu, METOIbL, IPU
MTOMOIIM KOTOPBIX OMHCHIBAIOTCS
MOBE/ICHNUE HEIMHEWHBIX JUHAMUYECKUX
CUCTEM Pa3IMYHOMN MPUPOIBI U CTPYKTYpa
(dpakTaIbHBIX 00BEKTOB

VYmeer

Hcnonp30Bath CyLIECTBYIOIINE
MaTeMaTHYeCKHe METOIBI OITHUCAHUS
HEJIMHEMHBIX SIBJIEHUN U MPOLIECCOB B
AJIEKTPOHHBIX CXEMaX U MpHU
B3aWMO/ICVICTBUH BOJIH C MAaTEPUAJIbHBIMU
cpegamu; Mcnonb3oBaTh
COOTBETCTBYIOLIEE IPOIPAMMHOE
oOecrieueHure sl MOJICTUPOBAHMS
HEJIMHENHBIX SBJIEHUHN B 0071aCTH
paanopu3uKu

Bnaneer

cpeaamu

CoBpeMEeHHBIM TPOTrPaAaMMHBIM
obecrnieueHneM I MOICTUPOBAHUS
HETMHEWHBIX SABJICHUN B 00J1aCTH
pannou3mKy;
HaBpikamu npumeHeHUs
MaTeMaTHUYeCKOro anmnapara Jjist
OIMMCaHUs HETWHEWHBIX ABJICHUN U
MIPOLIECCOB B JIEKTPOHHBIX CXEMaxX U MpHU
B3aUMOJICHICTBUY BOJIH C MaTepUATbHBIMU

Ne | Kontponupyem

KOIILI, HaMMCHOBAHUEC U O3Tallbl

OneHouHble cpencTBa

/T bI€ pa3eisl / hopmMupoBaHUS KOMITETEHIIUN TeKY LT IPOMEKYTOY
TCMBI KOHTpPOJIb Has
JIVCTIATUTHHBI aTTecTamus
1 | Teopermueckas | IIK-3 3HaeT OCHOBHBIE Bonpocsr mis
4acTh HEJMHEWHbIE CobecenoBaH | MOATOTOBKH
SABIEHUS, YPPEKTHI, | ue K 9K3aMEHY
IpOIECCHl B 00TacTH
panro(U3NKH, UX
OCHOBHBIE
XapaKTepUCTUKU U
3aKOHOMEPHOCTH
2 | IlpakTuueckas ITK-3 YMmeer Pedepar Bomnpocsr pist
4acTh UCIIOJIb30BaTh MIOATOTOBKH
CYILIECTBYIOIINE K 9K3aMEHY

MAaTEMATHYCCKUC




METOJIbI OTUCAHHUS
HEJTUHEHHBIX
SIBJICHUM 1
MPOIIECCOB B
3JIEKTPOHHBIX
CXeMax U Mpu
B3aNMOJICHCTBHH
BOJIH C
MaTepuaIbHbIMU
cpegaMu

Bnageer naBpIkaMu
MPUMEHEHUS
MaTeMaTHIECKOTO
amnmnapara Jajs
ONMCaHus
HEJIMHEHHBIX
SIBIICHUU 1
IIPOLIECCOB B
3JIEKTPOHHBIX
cXxemax M npu
B3aNMOJICHCTBHH
BOJIH C
MaTepUATbHBIMHU
cpelamu

Kontponbnas | Bonpocs! s
pabota [IOATOTOBKH

K 9K3aMEHY

IlIkaJia oueHUBaHKs YPOBHSA CPOPMHUPOBAHHOCTH KOMIIETCHIUM

Koa u Itanbl GopMHPOBAHUSA KpuTEepuu noka3aTteJjin
¢popmysupo | KoMmeTeHIUN
BKa
KOMIIETEeHIIU
"
ITK-3. 3naet ocHoBHbIe | CchopmupoBanHsie | 60-74
['oTroBHOCTH HEJINHEHBIE 3HAaHUS OCHOBHBIX
HCCIIeIOBATh SIBIICHUS, HEJIMHEWHBIX
0COOEHHOCTH S 3¢ heKTH, SIBIICHH,
pacmnpocTpaH (HoporoB MIPOILIECCHI B 3¢ dexToB,
CHUS -~ obmactu TIPOIECCOB B
paroCUTHAN ypOBEHb) paanodu3uKy, UxX | 006JIacTH
OB B OCHOBHBIC panro(U3NKH, UX
pa3INMYHBIX XapaKTePUCTHKU | OCHOBHBIX
buznIecKux " XapaKTePUCTUK U
cpenax 3aKOHOMEPHOCTH | 3aKOHOMEPHOCTEMH
Ymeer Cdopmuposannoe | 75-89
UCIIOJIb30BAaTh yMEHHE
yMmeer CYIIECTBYIOIIME | HCTOJB30BaTh
MaTeMaTHYeCKHe | CYIIECTBYIOIINE
(HpO,Z[jB | Merozpr MaTEeMaTHYECKHE
HYTBIN)
OTHCaHUs METO/IbI OTTCAHUS
HEJIMHEHHBIX HEJIMHEUHBIX
SIBJICHUU U SIBIICHUU U




MPOILIECCOB B

IPOLIECCOB B

AJIEKTPOHHBIX 3JIEKTPOHHBIX
cXxemax U Mnpu cXemax M npu
B3aUMOJCUCTBUN | B3aUMOJECHCTBUU
BOJIH C BOJIH C
MaTepHaJbHBIMU | MaTE€pUAJIbHBIMU
cpenamu cpenamu
buzmIecKux bU3IECKUX
cpeaax cpenax
Biageer VYcnemHoe u 90-100
HaBBIKAMH CHCTEMaTHYCCKOC
MPUMEHEHUS MIPUMEHEHUE
MaTEeMaTUYECKOro | MaTeMaTHIYECKOTO
arnmapara s arnmapara s
OIIMCAHUS OIIMCAHHS

BJAJICET | HEIIMHEHHBIX HEJTMHEHHBIX

(BBICOKM | SIBJICHHM U SIBJICHUU 1

i) MPOIECCOB B MPOIIECCOB B
3JIEKTPOHHBIX AJIEKTPOHHBIX
CXEMax U IMpHu CXeMax U Mpu
B3aMMOJCHCTBUH | B3aMMOJCHCTBUN
BOJIH C BOJIH C
MaTepuaIbHBIMH | MaTEPHAIbHBIMU
cpenaMu cpeaaMu

Onenoynblie cpeacrea aJjas IIpOMe)KyTO‘IHOﬁ arTrecralmumu

1. TpexBOJIHOBBIE B3aUMOICUCTBUSI B KBaJAPATUUHOU Cpe/ie.

2. [TapameTpuueckoe mpeoOpa3oBaHUE YACTOThI MPH BBICOKOYACTOTHOM
Hakauke, 3QPeKTUBHOCTH MPeoOpa30BaHMs YACTOTHI BBEPX U BHU3.

3. UeThIpeXBOJHOBBIE B3aUMOJICHCTBUSI B KyOUUYHOU cpejie. YpaBHEHUs
Mbsunu-Poy.

4, Judpakuus ycuanBaeMbIX BoJH U 3G (HEKT aHOMaTbHON (HOKYCHPOBKH
My4Ka B ONTHKE.

S. dusnueckas NOPUPOJA U OCHOBHBIE YpPAaBHEHHUS BBIHYXICHHOTO
KOMOMHAIIMOHHOTO PAaCCESIHHUS.

6. 3aKOHBI COXpPaHEHUsS B OTCYTCTBHE Auccumnanuu. [lopor reneparumu.
BbIHyX/IeHHO€ KOMOMHAIIMOHHOE PaccesiHue BIEpE.

1. Comuronnoe pemenue ypasHenusi Kopresera — ne @pusa.

8. ConutoHHOE peleHne ypaBHeHus: cuHyc-1 opiona.

9. ConutoHHOE peleHre HeauHelHoro ypasuenus Llpenunrepa.

10. ConutonHoe pemenue ypaBHeHuss Koamoroposa-IleTpoBckoro-
[InckyHOBa.

11. BoitHOBOE ypaBHEHHE 11 CIUIOIIHOW CIIy4allHO HEOJHOPOIHOU CPEBI.

12. MeTtoip1

IlepeyeHb BONIPOCOB K 3a4eTy

MOACINPOBAHHNA

pacrnpocTpaHeHuUs

TypOYJICHTHOM Cpefie B cliydae Cla0bIX (IyKTyaruid.

PaMOBOJIH



13. PacnpocTpanenue BOJHOBOTO ITydKa B Ipejeax MpsiMoil BUIUMOCTH.

14, Cunpubie puykryanuu. [Tapabonuyeckoe ypaBuenue. [Ipubmmkenue
(dazoBoro ’KpaHa.

15. budypxamun Ilyankape-AnaponoBa-Xonda, Heiimapka, ynBoenus

nepuoa.
16. Cenno-y3noBsie Oubypkanuu KopasMepHOCTH OAMH. budypkanuu
KOpPa3MEpHOCTH JIBa.
17. Cuenapuii @eiirenbayma mnepexoja K xaocy depe3 Oudypkauuu

yasBoenus nepuoja. [Ipouenypa Kéuurca-Jlamepes. budypkanuonnas auarpamma.
YuuBepcanuu Oeiirenbayma.

18. Cuenapuii Prosns-TakeHca mepexoja K Xaocy 4epe3 paspylIeHHe
JIBYX4acTOTHBIX Kosiebanuit. Crienapuii [lomo-ManHeBuIIs epexo/ia K xaocy uepes
NEPEMEKAEMOCTb.

19. Crpannsiii artpakrop. OtoOpaxkenue DHo. Ortobpaxenue Hkenbl.
Bnusaue nryma Ha popMy aTTpaKTOPOB XaOTUUECKUX CUCTEM.

20. Cuctema Jlopenma-Péccnepa.

21. Ocuwisitop  Yenel.  Ocuumnstop  Ban-nep-Iloma.  Ocuwmuistop
Hyddunra. KapTsel [uHAMUYECKUX PEKUMOB.

22. DIIEKTPOHHBIE reHEPATOPbI Xa0TUYECKHUX KOJIeOaHMit 17|
COOTBETCTBYIOIIME UM aTTpakTopbl. Cxema JI.Uya.

23. Pasmepnocts Xaycnopda. Onpenenenue, kiaccuukamms, mpuMepsbl
bu3HYEeCKUX U MaTeMaTUYECKUX (PPAKTAIOB PA3IUUYHBIX Pa3MEPHOCTEH.

24, OKCHepUMEHTANIbHbIE  CIMOCOOBl  ompeaeneHus  (pakTaabHON
pasMepHOCTH. MynbTU(dpaKTaTbHBIE MHOKECTBA.

25. Camomnonobue IyMOB co CIEKTPAIbHOM IJIOTHOCTBIO,
MOTYMHSIONICHCST 00001eHHO-TUTIepOoTnYecKoMy 3akoHy. Kimaccudukanms.

26. OrneHka CTENEHU CIyYalHOCTH MPOIEcca MPU TMOMOIIM TOKa3aTes
Xepcra (H=R/S). ABrokoppensimonHsie ¢GyHKIuu TrymMoB. CBsi3b TOKa3aTens
XepcTa ¥ CTENEHHOI0 MOKa3aTeNsl CIEKTPAIbHON MIIOTHOCTH IIIyMa.

27. @®pakTasbHBIC ~ aHTEHHBI.  [lepCreKTUBHBIE ~ MeTamMaTepHAaIb.
OTtpakeHre BOJTH GpaKTaTbHBIMH IIOBEPXHOCTSIMH.

28. XaoTHYECKWE  CHUTHAIBl KaK  HOCUTENH  HWHPOpMAIMH IS
NEPCIIEKTUBHBIX CUCTEM CBs3U. [IpsiMoxaoTHdecKast cucTeMa CBS3H.

29. @paktansl B JUCTAaHIIMOHHOM  30HIMPOBAHHWU, OOHApYKEHHE
OOBEKTOB, CUTHAIOB Ha (oHEe IIyMOB. DpakTajabHble METOJbI MOJEITUPOBAHUS
MOBEPXHOCTEN OOBEKTOB.

30. @pakTanbHble CBOWCTBA paarocurHanoB. CoOBpeMEHHBIE METOJIbI
00pabOTKH  pEYEeBBIX CUTHAIOB, U300pakeHUU. DpakTanbHOE  CKATHE
N300paKEHUH.

OueHo4YHbIEe CPeACTBA VIS TEKYIIEro KOHTPOJIS

Ilepeyennb BONPOCOB /1151 cOGeceI0BAHUS



MOJIVIJIb 1. BzauMoieiicTBHs BOJH B HEIUHEHHBIX cpeaax. COTUTOHBI

Pazgen 1. BonHbl B HEMMHEWHBIX cpefax. DIEMEHThl HEJTUHEUHONW ONTUKHU

Tewma 1. Tpex- u 4eTbIpeX4aCTOTHBIE B3aMMOJIECUCTBYS B HEJTMHENHBIX CpeNax

Jucnepcus u cuHXpOHU3M. OmnucaHWE TPEXBOJHOBBIX B3aUMOJCHCTBUM.
3aKoHBI COXpaHEHHsT B cpele Oe3 morepb. [eHepanus BTOPOH TapMOHHUKH.
B3aumonencTBrE BOJH B HEMNOIJIOMIAONUIEH Cpele MPU TOYHOM CHUHXPOHU3ME.
BinusiHue nuHelHbIX noreps. [lapamerpuueckue npoueccesl B KBaApaTUYHOU Cpelie.
[TapameTpuueckoe npeodpa3zoBaHUE YACTOTHI BHU3 MPU BEICOKOYACTOTHOW HaKavyKe.
D¢ hexTUBHOCTH TPeoOpa30oBaHUs YaCTOTHI BBEPX U BHU3.

OCHOBHBIE ypaBHEHHsSI UETBIPEXBOJHOBOrO B3aumozeiicTtBus. IlepBeie
WHTErpajbl YpaBHEHUN B OTCYTCTBUE auccunanuu (cootHouienus Mennu-Poy).
['eHeparusi TpeTbeli TaApMOHUKH B HEMOIJIOMIAIONICH Cpeie.

Tema 2. DneMeHTbl HETUHEWHOW ONTUKU. BBIHYX)JAE€HHOE KOMOWHAIIMOHHOE
paccestnue ceera (BKP)

[IpeoOpa3zoBaHre YacTOT B BOJIHOBBIX IIydykKaX B KBAJAPaTUYHOU cCpele.
OcHoBHbIE ypaBHEHMS. B3auMmojelcTBUE JBYX YCHIMBAaE€MbIX IYYKOB TIpU
MMOCTOSAHHOM  BBICOKOYACTOTHOM  HAKadyke.  YPaBHEHHUS  OJHOBOJIHOBOIO
npubmmxenus. Judpakiaus ycunuBaeMblX BOJH M 3((EKT aHOMaIbHON
dokycupoBku mnyuka. [lapamerpuueckas auddysus. OOpailieHHe BOIHOBOTO
(GbpoHTa MPHU YETHIPEXBOJIHOBOM B3aUMOJICHCTBUU B KyOUUHOM cpeje.

Ousnueckasa npupoaa BKP. OcnoBubie ypaBHeHus npouecca BKP. CtokcoBo
u3JlydyeHue. 3aKOHbl COXPAHEHUsl B OTCYTCTBUE Auccunanuu. llopor renepanumu.
Breinyx/ieHHOE KOMOMHAIIMOHHOE paccesiHue Briepea. [IpeoOpa3zoBanue sHEpruu
HaKa4K{ B BOJIHY CTOKCOBa u3nydeHus npu BKP Hazaa. AHTUCTOKCOBO U3ITyYEHUE.

Paznen 2. PanuoBonusl B TypOysnenTHoi atmocdepe. CoTUTOHBI

Tema 1. ConuTOHBI KaK pelICHUs] YPABHEHUN JUHAMUKU

Conuronnoe pemenue ypasHenus: Kopresera — ge ®puza (Kad). OcHoBHBIE
cBoricTBa ypaBHeHHs: Ka®. @a30Bast IIIOCKOCTh CTALIMOHAPHBIX BOJH. AMIUIATY /1A,
CKOPOCTb PAaCHPOCTPAHEHHUS], IIUTEIBbHOCTh. COJMTOHHOE PELICHUE YPAaBHEHUS
cuHyc-I'opaona. OCHOBHBIE CBOMCTBA COJIMTOHHOI'O PELICHHS YPAaBHEHUS CUHYC-
['opnona. COJMTOHHOE W CTallMOHAPHOE PELIEHUs HEJIWHEWHOrO YpaBHEHUS
Ipenunrepa.  ®a3zoBasg  IUIOCKOCTb  CTAllMOHAPHBIX  BOJH. Y PaBHEHHUE
Konmoroposa-Ilerposckoro-Iluckynosa (KIIIT). Pemenne ypaBHenuss KIIII B
dbopme conutoHa. [Tpumepsl COTUTOHOB B IPUPOJIE.

Tema 2. PacripocTpaneHnue paroBOIH B TypOyJIeHTHOM aTMocdepe

BosiHOBOE ypaBHEHHE ISl CIUIOLIHOW CIIy4YailHO HEOJHOPOAHOM CpEJbl.
Paccesnue BonH B ciydanlHOM cruiomHOM cpene. @opmyna bpykepa-I'opaona.
MeTo1b1 MOIETUPOBAHMS PACTIPOCTPAHECHUS PAUOBOJIH B TypOYJICHTHOU Cpesie B
ciydae cnaObix  uykryanmid. [Ipubmmxenue PeitoBa.  Cratuctuueckue
XapakTepucTuku ypoBHS U ¢as3pl. CunbHbie (uykryaruu. [lapabomnueckoe
ypaBuenue. Meron ['toiirenca-Kupxroda. [Ipubnmxenne $ha3oBoro sxpana.

MOAVYJIb 2. CmocoObl omucaHus HEIMHCHHBIX IUHAMHYCCKHUX CHCTEM.
Jlunamuyeckuii xaoc U (ppakTaiibl B 3JIEKTPOHUKE, PAAUOCBI3U, paiuodu3uKke

Paznen 1. OcoOeHHOCTH TMOBEICHUS HEIMHEHHBIX JTUHAMHYECKHX CHCTEM,
YCJHOBUSI XaOTUYHOCTH. DJIEKTPOHHBIE TEHEPATOPHI Xa0ca



Tema 1. CMeHa pexuMma IOBEIEHUS HEJIWHEHWHBIX JMHAMHUYECKUX CHUCTEM
(budypkanum), crieHapuH Mepexo/ia K Xxaocy

[Tonsitue o dazoBom mpoctpancTBe. budypkanus I[lyankape-AHIpoHOBa-
Xomnda. Msrkas u xecTkas MOTepUu yCTOWYMBOCTU. budypkamum mnpenenbHbIX
nuKIOB. budypkanus ynBoenus nepuoja. budypkauus Helimapka poxneHust B
(da3oBOM TMpoCTpaHCTBE HHBapHaHTHOro Topa. Cemyo-y3noBble OudypKanuu
KOpa3MepHOCTH oAuH. budypkanus kopazMepHOCTH JiBa.

Hapymienne ycTOMYMBOCTH M IEPEXOJ K XAOTUYECKOMY IIOBEACHUIO.
Cuenapuii @eiirenbaymMa nepexojia K xaocy 4epes Oudypxanuu y1BOCHUS MepUo/Ia.
Onucanue MOBEACHUS AMHAMUYECKON CHCTEMBbI Yepe3 TOUEYHOE OTOOpa)keHue.
[Tpouenypa Kéuurca-Jlamepes. budypkanuonnas puarpamma. YHHBEpCAIUU
Oeitrendayma. Crenapuii Prosns-TakeHca nmepexoia K Xaocy uyepe3 paspylleHHe
JBYX4aCTOTHBIX KoneOanuii. Crienapuii [Tomo-MaHHEBMIIA epexoia K Xxaocy 4epes
NIEPEMEKAEMOCTD (32 CUET YBEIIMUEHHUS YUCIIA XAOTUUYECKUX BCIUIECKOB).

Tema 2. TpaaAMIIMOHHBIE U CTPAHHBIE ATTPAKTOPBL. ATTPAKTOPHI F€HEPATOPOB
Xa0THUYECKHUX KOJIEOAHUI U CUCTEM, IEMOHCTPUPYIOLIUX Xa0THYECKOE IMOBEICHUE

Knaccuueckue aTTpakTopbl: aTTPAKTOPhI TUIIA YCTOMYHMBBIA LUK, POKYC, TOP.
COOTBETCTBYIOIIME UM 3aBUCUMOCTH OT BPEMEHU. T €pMHH «CTPaHHBIN ATTPAKTOP.
OTtoOpaxenue IHo. OTobpakenue Nkenpl.

Onucanue AMHAMMYECKUX CHUCTEM Yepe3 CUCTeMbl auddepeHInanbHbIX
ypaBHeHUH. YucnenHoe pemienre cucteMbl AuddepeHnanbHbIX ypaBHEHU.

Cucrema Jlopenna-Péccnepa u ee artpaktop. ABToKoe0aTeIbHas peakilus 1mno
A.Teropunry. CBoMCTBa CTPaHHBIX aTTPAKTOPOB.

Ocmumarop Yenel. Ocummnsitop Ban-nep-Ilona. Ocummstop Hdyddunra.
HeaBTOHOMHBINM aBTOTrEHEpaATOP C KECTKUM BO30yx)aeHHEeM. KapThl THHAMUYECKHUX
PEKUMOB.

DNEeKTPOHHBIE T€HEPATOPBI XA0TUYECKUX KOJIEOAHUI U COOTBETCTBYIOIIME UM
aATTPAKTOPBL. I'eneparop Kusimiko-ITukoBckoro-PabunoBuya. I'eneparop
JmutpueBa-Kucnosa. Cxema JI.Uya.

AHanu3 paboThl aBTOre€HepaTopa Npu HAIMYUU yMa. MeTo JIMHeapu3alui.
Cratuctuyeckas JuHaMUKa (pa30BOM aBTOMOICTPOMKH.

OcHOBHBIE CBOMCTBA JETEPMUHUPOBAHHOTO Xaoca. CrnocoObl omucaHus
CTPaHHBIX AaTTPAKTOPOB U IIOBEICHHUS XAOTHUYECKUX JIHUHAMUYECKUX CHUCTEM.
Ceuenus Ilyankape. [lokazarenu JlsmyHoBa.

Bnusnue mryma Ha GopMy aTTpaKTOPOB XaOTUYECKUX CUCTEM.

Paznen 2. OcHOBBI TeOpUU (PpaKTAIOB U €€ MPUMEHEHUE K PA3TMYHBIM 3a/1a4aM
B 00J1aCTH PaIMOCBSI3U, paInOU3UKU

Tema 1. OcHoBbI Teopuu GpakTanoB. OpakraabHble pa3MEPHOCTH

Onpenenenue ¢paktanra mno b.MannensOpoty (paHHee U TMO3IHEE).
Knaccudukamus ¢pakranoB no A.lloramoBy (MaTrematuyeckue, (Qpuandeckue).
[Tpumepsl KiIaccuyeckux mareMaTudeckux (pakraioB — KanropoBa mbLib,
cHexxnHka Koxa. Beiumcnenue ux pasMepHocTedl. PazMepHOCTh IMPOCTpaHCTBA
BJIO’KEHUSI U TONOJIOTMYECKasi pa3MEPHOCTh COCTABJISIOLIMX 3JIEMEHTOB (ppakTaa.

[Tapagokc onpeneneHust IIMHbBL OeperoBoil auHUM. [Tpumepsl PppakTanbHBIX
00BEKTOB pa3HoM pazmepHocTH. [lapagokc ¢ GppakTadbHBIMH IIECTUYTOJIBHUKAMHU



(HapylleHHe COOTHOUIEHUW €BKIUJIOBOW reomerpuun). CTpyKTypa CEueHHs
[Tyankape CTpaHHOTO aTTpaKkTopa Kak KaHTOPOIIOJ00HOE MHOXECTBO.

DKCHepUMEHTAIBHBIE CIIOCOOBI OmpeneNieHuss (PpaKTaATbHOU Pa3MEPHOCTH.
Meronuka ['paccoeprepa-Ilpokauuo. Nudpopmanuonnas pasmepHocTb. CHekTp
pasmepHocTeil Penbu. MynbTudpakraabHble  MHOXeCTBa. DpaKTalbHOCTH
reoMeTpuyeckas U QppakTaibHOCTh CTPYKTypHas. J[peBecHble rpadbl Kak nmpumep
00BEKTa €O CTPYKTYpHOH (pakTaibHOCThIO. DpakTanbHash pa3MepHOCTh Kak
OTHOILIIEHUE SHTPOIUH.

Tema 2. CayuaiiHple camMonoJoOHble TMpouecchl ¢ 000OIIEHHO-
TUNepOOIMYECKUM CIIEKTPOM (IITyMBbl)

Camornonobue cTeneHHbIX 3aKoHOB. Camonogo0ue myMoB CO CHEKTPabHON
IUIOTHOCTBIO, TTOYMHSAIONICHCS 00001IeHHO-TUIIepOoInYecKoMy 3aKkoHy. CTeneHb
UX CIy4YaWHOCTH/HECTy4alHOCTH. AJJWTUBHBIA O€NbI TayCCOBCKUU IIyM.
P030BbIl IITyM Kak MCHUXO0AKyCTHYECKUI SKBUBAJIEHT Oenoro myma. MHTErpan ot
OpOYHOBCKOTO JIBIKCHMSI (BUHEPOBCKHI MPOIECC) — KOPUYHEBBIA ITyM. CHEeKTp
MOIIIHOCTH KPHUBBIX U3MEHEHHMs LIEH Ha (POHIOBOM M BaJIOTHOM pbIHKax. CUHUI
ryM. YepHslil iIyM, COOTBETCTBYIOIIUN KATAaCTPOPUUECKUM SIBJICHUSM.

OueHka CTEMEeHU CIYyYalHOCTH MPOIECCa MPU MOMOIIM MOKa3arens Xepera
(H=R/S). 3HaueHuss moOKa3aress, COOTBETCTBYIOIIUE PA3JIUYHBIM IIyMaM.
ABTOKOppeNAHOHHbIE GyHKINUU TyMOB. CBsI3b MOKa3aTesst XepcTa U CTEEHHOTO
MOKA3aTeNsl CIIEKTPAIbHOM TUIOTHOCTH LIyMa.

Matematuyeckue u GU3HUECKUE CIOCOOBI MOMYUYSHHS IIYMOB C Pa3JIMYHbIM
CHEKTPOM.

Tema 3. IlpumeHeHue »5IE€MEHTOB Teopuud (pakTaJoB U  TEOPUU
JTUHAMUYECKOTO Xaoca B MPAKTUYECKHUX 3a7adyax paguoPU3UKH, PaaHOJIOKAIUH,
paanoCBsI3n

JIlpo6Hoe wuHTerpoauddepeHnupoBaHue KaKk COBPEMEHHBIH HWHCTPYMEHT
aHanm3a GpakTaIbHBIX SBICHUN U MTPOIIECCOB.

@pakTanbHble aHTEHHBbI. VX dYacTOTHbIE W HampaBJICHHbIE CBOICTBA.
[lepcnexTuBHBIE (ppakTaibHBIE MeTaMaTepraibl. OTpakeHHe BOJH (PpaKkTaIbHBIMU
MOBEPXHOCTSIMHU.

Bormpocsl camornogo0HOTO pa3MelleHusl PeTPaHCISTOPOB i oOecredeHust
KUBYYECTH CHUCTEMbI CBsi3HU. [loyie3HbIe CBOMCTBA XAOTUYECKUX CHUTHAJIOB IS
BO3MOXXHOT'O TPUMEHEHUS B MEPCIEKTUBHBIX cUCTEeMax CBA3U. [IpsimoxaoTuueckue
CUCTEMBI CBSI3H, CTPYKTYpPHAsI CXEMa, XapaKTEPUCTUKU. Xa0TUUECKUE CUTHAIIBI KaK
Pa3HOBUHOCTh ITUPOKOIOJIOCHBIX CUTHAJIOB.

@®pakTanbpl B JUCTAHIIMOHHOM 30HAMPOBAHWHU, OOHAPYKEHHE OOBEKTOB.
@dpakTalbHBIE METOJIBI MOJEIUPOBAHUS MOBEPXHOCTEH OOBEKTOB, B TOM YHCIE
MOJICTUJIAIONIMX TIOBEPXHOCTEH, TOPHBIX penbedoB. DpakranbHOE OOHApYKEHHE
CUTHAJIOB Ha ()OHE IIYMOB.

@pakTaJbHbIE CBOWCTBA pAJUOCUTHAJIOB, B TOM YHCIE PEYEBBIX U
TeleBU3HUOHHBIX. (COBpEeMEHHbIE METOJbl O00padOTKM pEYEBBIX CHUTHAJIOB,
nzo0Opaxenuii. dpakrtanpbHoe cxkaTue uzoOpakenuil. KpaTkue TeopeTnueckue
ceenenus. IlpenmymectBa u Hepocratku. OcobeHHOCTH 00pabOTKK MHGOPMALIMU
Pa3IMYHOr0 Ha3HAYEHUS, B TOM YUCJIE MEAUIIMHCKON MHGOPMALIUH.



HepequL TEM AJIA JUCKYCCHUH

1. CpaBHEHHE COJIMTOHHBIX PEIICHUH Pa3IMYHbIX YPaBHEHUH

2. Ananu3s cuenapus ®eitrenbayma. [locrpoenue npouenypst Kennrca-
Jlamepest pu pa3IUYHBIX 3HAYEHUSX YIIPABJISIOLIETO [apameTpa

3. [TocTpoenue u aHanu3 OMpypKaMOHHOW Auarpammbl dDelirenbayma.
PacueT yHUBepCambHBIX KOHCTAHT

4. [Toctpoenne m ananu3 ¢pakTaabHBIX aTTPAKTOpPOB JHO U HKemsl,

atTpakTopa Jlopenma-Péccnepa. AHanu3 BIusHUA IryMa Ha GopMy U yCTOHIMBOCTH
aTTPaKTOpPOB

S. Bolunciienne pa3smMepHOCTH (PpaKTaJIbHOIO OOBEKTA, BIOKEHHOIO B
JIBYMEpHOE MPOCTPAHCTBO, 1Mo Metonay I'paccOeprepa-lIlpokauuo. Iloctpoenue
CIly4ailHbIX M JIETEPMUHUPOBAHHBIX (pakTajoB. BrluncieHune MHPOPMALMOHHON
pa3sMEpPHOCTH

6. OnpeneneHue  CHEKTPAIBHBIX  XAPAKTEPUCTUK  XAOTUYECKUX U
IIYMOBBIX BpPEMEHHBIX pAnoB. Maentudukauus Buga mryma. PexkoHCTpyKIus
aTTpakTopa 1O BPEMEHHOMY psny. Beiuncnenue ¢pakraabHBIX pa3MepHOCTEH
BpEMEHHBIX psfoB. Mcnons3oBanue nporpaMmel fractan

7. Omnpenenenue PpakTalbHBIX Pa3MEPHOCTEN ONTUYECKUX U300paKeHHIM
€CTECTBEHHbIX UM MCKYCCTBEHHBIX OOBEKTOB. OrmpeneneHue (ppakTaabHbIX
XapaKTEPUCTHK PEUYEBBIX W TEJIEBU3UOHHBIX CHUTHaNOB. (dDpakrampHOE CcKaTue
n300paKeHUM



