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AHHOTAIUA

HNucuumnuna «Henuneitnas nuHamuka B paauodu3uKke» MpeIHa3HaueHa s
HanpaBieHuss noarotoBku 03.06.01 @uszuka u  acTpoHOMHUs, NPOPUIH
«Pagnodpuzukay. TpyaoeMKOCTh IUCHUIUIMHBI 3 3adeTHbIX eauHunb, 108
aKaJIeMMYECKHUX Yaca, U3 HUX 8 dacoB jekiui, 10 yacoB npaktudyeckux pador, 90
4acoB CaMOCTOsITeNIbHA paboTa. [laHHast NMCIMIUIMHA BXOIUT B BAPUATUBHYIO YaCTh
OJl0Ka 00s3aTeNbHbIX AUCHUIUIMH. JlucuuninuHa peanusyercss Ha 2 Kypce B 3
ceMecTpe.

Hear — QopmupoBaHue y acnUpaHTOB MEIOCTHOTO TMPEACTABICHHUS O
pasnuyHbiXx 3ddexkTax, Tmpoleccax, SABICHUAX, 3aTPArUBAIONINX TOHSATHUS
CHETTMHEWHOCTBY, «Xa0TUYHOCTH» U «(PPaKTaIbHOCTH», B PaAHO(HU3UKE U IPYTUX
00JlacTAX 3HaAHUH, a TAKXKE O CIIOCO0aX X OLEHKHU, OIMUCAHUS, U3yUCHUSI.

3agaum:

1. N3yuenue OCHOB HEJIMHENHOU JTUHAMUKHU, MTOHSTUI
«JIETCpPMUHUPOBAHHBIN Xaoc», «(Ppakrtam». H3ydeHue OCHOBHBIX CIIOCOOOB
OMUCAHUS HEJTUHEWHBIX TUHAMUYECKUX CUCTEM (B T.4. C XAOTUYECKUM IOBEJICHUEM )
U (pakTagbHbIX 0OBEKTOB.

2. N3yueHne KIacCMYECKUX U TMEPCIEKTUBHBIX CXEM TIE€HEpaTopoB
Xa0TUYECKHUX KOJIEOAHUN B PA3IMUHBIX JUANA30HAX YACTOT. AHAIU3 CIIEKTPAIbHBIX
XapaKTEpUCTUK. BOMpOCh HCHOJIB30BaHHS Xa0Ca B NEPCHEKTHUBHBIX CHUCTEMAaX
cBsa3u. CpaBHUTEIbHAS XapaKTEPUCTUKA XaOTUYECKUX U KBA3UIIYMOBBIX CUTHAJIOB.

3. W3yuenue HenmuHEWHBIX OS(PPEKTOB B3aMMONCWUCTBHS BOJH U
MaTepuabHBIX  cpen. OTpakeHWe W  paccessHue BOJH  (PpaKTaIbHBIMU
noBepxHOCTsIMU. [IpumeHenue ¢GpakTasoB B JUCTAHIIMOHHOM 30HIUPOBAHUMU.
PacnpoctpaneHue BoJIH B TypOyJIEHTHOM atmMocdepe.

Jlnst  ycmemHoro wu3ydyeHuss JuUCUUIUIUHBL «HenuHeliHass nauHaMuka B
paanodusuke» y oOydarommxcsd TOJKHBI ObITh C(HOPMHUPOBAHBI CIEAYIOLINE
npeaBapUTEIbHbIC KOMIICTEHIIUN

- VYK-1. Cioco6HOCTh K KpUTHUECKOMY aHAJIU3Y U OIEHKE COBPEMEHHBIX
HAay4YHBIX  JOCTM)KCHUM, TEHEPUPOBAHUIO HOBBIX WJACH TMNpU  pelIeHUU
UCCIIE0BATENbCKUX U MPAKTUYECKUX 3a/1a4, B TOM YUCJIE B MEKIUCLHHUILITMHAPHBIX
00JacTsX.

- YK-2. CriocoOHOCTh MPOEKTUPOBATh M OCYIIECTBISATh KOMILJICKCHBIE
UCCIICIOBAHUS, B TOM YHUCJIE MEXKJIUCIUIUIMHAPHBIE, HA OCHOBE LIEIOCTHOTO
CUCTEMHOTO HAay4YHOTO MHPOBO33PEHHUS C HCIIONB30BAaHWEM 3HAHWW B 001acTH
ucropuu u punmocopun HaAyKH.

— YK-3. ToroBHOCT, yd4acTBOBaTh B pabOTe€ POCCHUUCKHX U
MEXyHAPOJIHBIX HCCIEIOBATEIbCKUX KOJIJIEKTUBOB MO PEIICHUI0 HAyYHBIX U
Hay4YHO-00pa30BaTeNIbHBIX 3a/1au.

- VYK-4. TOTOBHOCTh HCHOJI30BaTh COBPEMEHHBIE METOIbl U
TEXHOJIOTUM HAyYHOH KOMMYHHMKAIIMM Ha TOCYJIapCTBEHHOM W HWHOCTPAaHHOM
A3BIKAX.

- VYK-5. Cnoco6HOCTh TUIaHUPOBATH M pElIaTh 3a/ladyd COOCTBEHHOTO
po(hecCHOHATBFHOTO U JIMYHOCTHOTO Pa3BUTHSL.



- OIIK-1. CnocoOHOCTh CaMOCTOATENBHO OCYIIECTBIATh HAy4YHO-
UCCIIEJIOBATENBCKYIO JIEATEIHbHOCTh B COOTBETCTBYIOIIEH MPOQEeCCHOHATBHON
o0lacTd ¢ HCIOJNBb30BAHMEM COBPEMEHHBIX METOJOB  HCCICJIOBAHHUS |
UHGOPMAITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHH.

- OIIK-2. TOTOBHOCTH K MpPENnoAaBaTeIbCKON JAESITeNIbHOCTU IO
OCHOBHBIM 00pa30BaTEIbHBIM IIPOrPaMMaM BBICIIETO 00pa30BaHUSI.

B pesynbrare wu3yueHUs JUCHUIUIMHBI Yy acCIUPAHTOB (OPMUPYIOTCA
CIeyIOIINe YHHUBEpcajabHble / obOmenpodeccuonanbubie / mpodeccuoHalbHbBIC
KOMITETEHIIUHU (JIEMEHTBI KOMIIETEHIIUH ).

Kon u Jranbl (OPMUPOBAHUS KOMIIETEHIIUU
(popmympoBka
KOMIIEeTEeHIIUH

OcHOBHbBIC HETTMHEWHBIC SBICHUS, 3D (HEKTHI,
HPOLIECCHI B 001aCTH PaAro(PHU3UKH, X OCHOBHEIE
XapaKTePUCTHKH U 3aKOHOMEPHOCTH;

3Haer Pa3nuynble mokazaTey, METOIbI, TPH TOMOIIN
KOTOPBIX ONKCHIBAIOTCS TIOBEJICHUE HETMHEHHBIX
JAMHAMHYECKUX CHCTEM Pa3IUYHON MPUPOIBI U
CTPYKTYpa (paKkTaIbHBIX O0BEKTOB

[TK-3. T'oToBHOCTH Hcnosnb30Bath CylIECTBYIOMINE MATEMATHYECKUE
HCCIIEI0BaTh METO/Ibl OITUCAHMsI HEJIMHEHHBIX SBJICHUN U
0CcOOEHHOCTH IIPOLIECCOB B 3JIEKTPOHHBIX CXEMaX U IPU
pacnpocTpaHeHus Ymeer B3aMMOJECHCTBUM BOJIH C MaTEPUAIBLHBIMU CPElaMU;
PaZMOCUTHAJIOB B Hcnonp30BaTh COOTBETCTBYIOIIEE IPOIPAMMHOE
pa3IMYHBIX obecreyeHue A1l MOAEIMPOBAHUS HETMHEHHBIX
¢bu3nUecKkux cpenax SBJICHUH B 00J1aCTH painopU3NKU

CoBpeMEeHHBIM NPOTrpaMMHBIM 00eCTIeYeHUEM IS
MO/JICIMPOBAHUS HEJIMHEHHBIX SBJICHUN B 00JIaCTH
paanou3uKy,

Brnageer | HaBbikamu nmpuMeHEHUs MaTEMAaTUYECKOTO anmapara
JJIA OITMCaHUuA HEJIMHENHBIX SIBICHUN U IMponeccCcoOB B
ANIEKTPOHHBIX CXEMaX U IPU B3aUMOJEHCTBUH BOJIH C
MaTepHAIBLHBEIMU CpelaMu

|. CTPYKTYPA U COJEP)KAHUE TEOPETHUYECKOM YACTH KYPCA
(8 wacom)

MOAYJIb 1. B3auMojeiicTBUsi BOJIH B HeJIJUHEeHHBIX cpeaax. CoJIMTOHBI
(3 yaca)

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

Tema 1. Tpex- ¥ 4YeTbIPeX4acTOTHbIC B3aMMOACHCTBUS B HEJIHMHEHHBIX
cpenax (0,5 yaca)

Jucnepcuss 1 cUHXpOHM3M. OmNHUCaHWE TPEXBOJHOBBIX B3aUMOJICHUCTBUIA.
3aKkoHBI COXpaHEHHs B cpefae 0Oe3 moreph. ['eHepammst BTOpOW TapMOHHKH.
B3aumonencTBrE BOJH B HEMNOTJIOMIAONMIEH CpElle€ MPU TOYHOM CHUHXPOHHU3ME.
Bimstnue nunenHbix noteps. [lapamerpudeckue npoueccsl B KBaApaTUIHOU Cpelie.



[TapameTpuueckoe npeodpa3zoBaHKe YaCTOThl BHU3 MPU BEICOKOYACTOTHOM HAKAUKe.
D¢ddexTrBHOCTh MPEeoOpa3oBaHUs YACTOTHI BBEPX M BHU3. OCHOBHBIC ypaBHCHUS
YETBIPEXBOJIHOBOIO  B3auMoOJeUcTBUs. [lepBble uHTErpanbl ypaBHEHHU B
OTCyTCTBUE nuccunauuu (cooTHomenus Mennu-Poy). ['enepauust Tperbeit
FapMOHHUKH B HEIOIVIOLIAIOLIEH Cpee.

Tema 2. JJIeMEeHThI HeJIUHEeNHOH OINITHKM. BbinykaenHoe
KoMoOnHannoHHoe paccessnne ceera (BKP) (0,5 yaca)

[IpeoOpa3zoBaHue YacTOT B BOJIHOBBIX IIy4yKaX B KBaJApaTUYHOU cpene.
OcHoBHbIE ypaBHEHMS. B3auMoJelcTBUE JBYX YCHIMBAa€MbIX IIyYKOB IIpHU
IIOCTOSHHOM  BBICOKOYACTOTHOM  HAKadyke.  YPaBHEHHS  OJHOBOJHOBOIO
npubnmxkenus. Judpakmus ycunuBaemblx BOAH M AG(EKT aHOMAaIbHOUN
doxycupoBku myuka. [lapamerpudueckas auddysus. OOpaiieHre BOIHOBOTO
(GbpoHTa MPU YETHIPEXBOJTHOBOM B3aUMOJICUCTBUU B KyOuuHOU cpene. Ouznueckas
npupona BKP. OcnoBuble ypaBHeHust npouecca BKP. CrokcoBo wusnydenue.
3aKOHBI COXpAaHEHHMs B OTCYTCTBUE auccunanu. [lopor renepanun. BeiHy)K1eHHOE
KOMOMHAITMOHHOE paccesHue Baepea. [IpeoOpasoBanre 2HEPrUM HAKa4YKU B BOJIHY
cTokcoBa n3nydeHus npu BKP Hazag. AHTUCTOKCOBO U3IIyUYEHHE.

Pa3nen 2. PaguoBoanbl B TypOyJeHTHOH aTMochepe. CoatuToHbI (2 yaca)

Tema 1. ComuToHBI KaK peneHusi ypaBHeHuit nuaamuku (1 gac)

Conutonnoe pemenue ypaBHenus Kopresera — ne ®@puza (Kn®). OcHoBHbIE
cBolicTBa ypaBHeHUa Kn®. ®@a3oBast MII0CKOCTh CTALIMOHAPHBIX BOJIH. AMIUIATY/A,
CKOPOCTh PAaCHpPOCTPAHEHHUS], IIUTEIbHOCTh. COJIUTOHHOE pEIICHHE YpPaBHEHUS
cunyc-I'opgona. OCHOBHBIE CBOMCTBAa COJIMTOHHOTO PEIICHUS YPABHEHUS CHUHYC-
['opnona. CoJHUTOHHOE U CTAllMOHAPHOE PEUICHUS HEIWHEWMHOro YpaBHEHUS
Ipenunrepa. ®a3oBasg  IUIOCKOCTh  CTAlMOHAPHBIX  BOJH. Y PaBHEHHUE
Konmoroposa-IlerpoBckoro-ITuckynosa (KIIIT). Pemenue ypaBnenus KIIIT B
dbopme conutona. [Ipumepsl COMUTOHOB B IPUPO/IE.

Tema 2. PacnpocTpaHeHne paauoBOJIH B TypOyJeHTHoii atmocdepe (1
qyac)

BomHoBOE ypaBHEHME IS CIUIOIIHOW CJIY4YalHO HEOJHOPOIAHOW CPEIBI.
Paccesnne BonmH B ciydaHOM cruiomHOM cpene. Popmyinia bpykepa-I'opaona.
MeTo1b1 MOIETUPOBAHUS PACTIPOCTPAHEHUS PATUOBOJIH B TYpOYJICHTHOM cpese B
ciyqae cnaObix  duykryanmid. [Ipubnmxenue PeitoBa.  Crartuctuueckue
XapakTepucTuku ypoBHS u (a3pl. CunbHble ¢aykryanun. [lapabomudeckoe
ypaBHeHue. Metoy ['oirenca-Kupxroda. [Ipubmmkenue $hazoBoro sxpana.

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

Pa3znen 1. OcodeHHOCTH NOBeeHUSI HEJIUHEHMHBIX TUHAMUYECKHUX CUCTEM,
YCJIOBHSI Xa0THYHOCTH. DJIEKTPOHHBIE TeHepaTophbl Xaoca (2 yaca)

Tema 1. CmeHa pexknMa noBeeHUs HeJIMHENHbIX JTUMHAMHYECKHUX CHCTEM
(oudypkanun), cueHapuu nepexoaa k xaocy (1 gac)

[Tonsitue o QazoBom mnpocrtpancTBe. budypkanus I[lyankape-AHIpoHOBa-
Xonda. Markas u KecTkasg MOTEPU yCTOMYUBOCTH. budypkanuu mnpeneabHbIX
uKI0B. budypkamnus ynBoenust nepuona. budypkamus Helimapka poxnenust B



(a30BOM MpOCTpaHCTBE HMHBapHAHTHOro Topa. Cemio-y3noBble OUpypKanuu
KOpa3MepHOCTH oAMH. budypxaius kopazMepHOCTH ABa.

Hapymienne yCcTOMYMBOCTH M IEPEXOJ K XAOTUYECKOMY IIOBEACHUIO.
Cuenapuii @eiirendayma nepexojia K xaocy uepes oudypkanuu yaBoeHuUs Mepro/ia.
Onucanue MOBEACHUS AMHAMUYECKON CUCTEMBbI Y€pe3 TOUYEYHOE OTOOpa)kKeHue.
[Tpouenypa Kénurca-Jlamepes. budypkanuonHas puarpamma. YHHBEpCAIUU
Oeitrendayma. Crenapuii Prosns-TakeHca nmepexosa K Xaocy uyepe3 paspylieHHe
JIBYX4acTOTHBIX Kosiebanuit. Crienapuii [lomo-ManHeBuIIs epexo/ia K xaocy uepes
nepeMekaeMoCTh (3a CUET YBEJIIMUCHHUS YUCIIa XAOTHUYECKUX BCIUIECKOB).

Tema 2. TpaguuuoHHble W CTPaHHbIE ATTPAKTOPbI. ATTPaKTOPHI
reHepaTopoB XaOTHYECKHUX KoOJe0aHMid W CHCTeM, JAeMOHCTPUPYIOUIHUX
xaoTHyeckoe nmopeaenue (1 gac)

Krnaccuueckue aTTpakTopbl: aTTPAKTOPBI TUIIA YCTOMYMBBIA LUKII, (POKYC, TOP.
COOTBETCTBYIOIIME UM 3aBUCUMOCTH OT BPEMEHHU. T €pMHH «CTPaHHBIN ATTPAKTOP.
OTtoOpaxenune JHo. Otodpakenue Nkenpl.

Onucanue AMHAMHYECKUX CHUCTEM Yepe3 CUcTeMbl auddepeHInanbHbIX
ypaBHeHU#. YucnenHoe pemienre cuctembl AU depeHnaibHbIX YpaBHEHUH.

Cuctema Jlopenna-Pécciiepa u ee arTpakTop. ABTOKOoI€0aTeIbHAS peaKIus MO0
A.Teropunry. CBOMCTBa CTPAHHBIX aTTPAKTOPOB.

Ocuumarop Yensl. Ocuwnsitop Ban-nep-Ilonsa. Ocummstop dyddunra.
HeaBTOHOMHBI aBTOreHEpaTOp C )KECTKUM BO30YykaeHneM. KapTbl TuHaMUYecKuX
PEXKUMOB.

DNEeKTPOHHBIE T€HEPATOPBI XA0TUUECKUX KOJIEOAHUI U COOTBETCTBYIOIIME UM
aATTPAKTOPBL. I'eneparop Kusimko-ITukoBckoro-PabunoBuya. I'eneparop
HmutpueBa-Kucnosa. Cxema JI.Uya.

AHanu3 paboThl aBTOre€HEpATOpa NPpHU HAIMYKU IIymMa. MeTo1 TMHeapu3aluu.
Cratuctuyeckas JuHaMuKa (pa30BOM aBTOMOICTPOMKHU.

OCHOBHBIE CBOICTBAa JIETEPMUHUPOBAHHOTO Xaoca. CrnocoObl oOmucaHus
CTPaHHBIX aTTPAKTOPOB W IIOBEJICHMS XAOTUYECKUX JHUHAMUYECKUX CHCTEM.
Ceuenus Ilyankape. [lokazarenu JlsmyHoBa.

Bnusnue myma Ha popMy aTTpaKTOPOB XaOTUYECKUX CUCTEM.

Paznen 2. OcHOBBI Teopuu (PPAKTAIOB U €€ IPUMEHEHHE K Pa3JIUYHbIM
3a1a4aM B 00J1aCTH PaHOCBA3HU, pagnopusuku (3 yaca)

Tema 1. OcHoBbI Teopuu ppakTanoB. PpakraibHbie pa3MmepHocTH (1 yac)

Onpenenenne ¢paktana mno b.MannensOpoty (paHHee U TO31IHEE).
Knaccudukamus ¢pakranoB no A.lloramoBy (MaTtematuyeckue, (GpuU3UUECKHE).
[Tpumepsl KiIaccuueckux wmartemaTudeckux ¢pakraioB — KaHTopoBa TbUIH,
cHexxnHka Koxa. Berumcnenune unx pasMepHocTed. PazMepHOCTh MPOCTpaHCTBA
BJIO’KEHHUSI U TONOJIOTMYECKAsl pa3MEPHOCTh COCTABJISIOLIMX 3JIEMEHTOB (hpaKTana.

[Tapagokc onpeneneHust IIMHbBL OeperoBoil auHUM. [Tpumepsl PppakTanbHBIX
00BEKTOB pa3HOM pazMepHocTH. [lapagokc ¢ (ppakTadbHBIMH IIECTUYTOJIbHUKAMHU
(HapylIeHHe COOTHOILIEHUH eBKJIMIOBOM TeoMerpuu). CTpyKTypa cedeHus
[Tyankape CTpaHHOTO aTTPaKTOpa Kak KaHTOPOMOJ00HOE MHOKECTBO.

OKCcrnepUMEHTANIbHbIE CIIOCOObI OmpeneneHuss (PpakTaabHOU Pa3MEPHOCTH.
Metonuka ['paccoOeprepa-Ilpokauuo. Nndopmanmonnas pasmepHocts. Cnextp



pasmepHocTel Penbu. MynbTudpakraabHple  MHOXecCTBa. DpaKTaJIbHOCTH
reoMeTpuueckas U (PpakTaabHOCTh CTPYKTypHas. [IpeBecHble Tpadbl Kak MpuMep
00BEKTa €O CTPYKTYpHOH (pakTaibHOCThIO. DpakTanbHas pa3MEpHOCTb Kak
OTHOLIIEHUE SHTPOIUH.

Tema 2. CuayvaiiHble caMOnoAoOHbIe mpoueccbl ¢ 0000LIEHHO-
runepooIuYeckuM cnekTpom (mymbl) (1 gac)

Camornonobue cTeneHHbIX 3aK0HOB. CaMono1001e IIyMOB CO CIIEKTPabHOMN
IUIOTHOCTBIO, TTOAYMHSAIONIEHCS 00001IeHHO-TUIIepOoInYecKoMy 3aKkoHy. CTeneHb
UX CIIy4alHOCTH/HECIIy4alHOCTH. AJJIMTUBHBIA OCNBId TayCCOBCKHH IIyM.
P030BbIl IITyM Kak MCHUXO0AKyCTHYECKUI SKBUBAJIEHT Oenoro myma. MHTErpan ot
OpOYHOBCKOTO JIBIKCHMsSI (BUHEPOBCKHI MPOIECC) — KOPUUHEBBIA mIyM. CHEKTp
MOIIIHOCTHA KPHUBBIX M3MEHEHHS IIeH Ha (POHIOBOM M BaJIIOTHOM pbIHKaX. CuHUMN
ryM. YepHslil IyM, COOTBETCTBYIOIIUI KAaTaCTPOPUUECKUM SIBJICHUSM.

OueHka CTEMEeHW CIYy4YalHOCTH MPOIECCa MPU MOMOIIM MOKa3arens Xepera
(H=R/S). 3Hauenuss moOKa3aress, COOTBETCTBYIOIIWE PA3IUYHBIM [IyMaM.
ABTOKOPpEALIMOHHBIE PYHKIMH IITyMOB. CBs3b MOKa3aTesl XepcTa U CTEIEHHOTO
MoKa3aTess CIIeKTPaIbHOM TUIOTHOCTH IIIyMa.

MatemaTuyeckue U GU3HUECKUE CIOCOOBI MOMYYSHHs IIYMOB C Pa3JIMYHbIM
CIIEKTPOM.

Tema 3. IlpumeHeHHe »3J1eMEeHTOB TeOpuH (PAKTAJIOB U TEOPHUH
AMHAMMYECKOI0 Xaoca B MNPAKTHYECKUX  3aj4ayax  paauoQu3uKu,
paauosokanuu, paauocsssu (1 gac)

JIlpo6Hoe wuHTerpoauddepeHnupoBaHue KaK COBPEMEHHBIH HWHCTPYMEHT
aHaau3a PpakTadbHbBIX SBICHUN U MPOLIECCOB.

OpakTalibHble aHTEHHBI. VX YacTOTHbIE W HaINpPAaBJICHHBIE CBOWCTBA.
[lepcriekTuBHBIE PpaKTalibHbIe MeTaMaTepuaibl. OTpaxkeHue BOJIH (PpakTaaIbHBIMU
MMOBEPXHOCTSIMH.

Bompockl camonoo6HOTO pa3MelieHusl peTpaHCIsITOPOB It 0OeCIICUCHUS
JKUBYYECTH CHUCTEMBI CBs3U. [lojie3HbIE CBOMCTBA XAOTHYECKUX CUTHAJIOB JIJIA
BO3MOYKHOT'O IIPUMEHEHHS B IEPCIIEKTUBHBIX CUCTEMAX CBA3U. [IpsiMoxaoTnueckue
CHUCTEMBI CBSI3U, CTPYKTYPHAs CX€Ma, XapaKTEPUCTUKNA. XAOTUYECKUE CUTHAJIbI KaK
Pa3HOBUAHOCTD IIUPOKOIIOJIOCHBIX CUTHAJIOB.

@®pakTanbpl B JIUCTAHIIMOHHOM 30HJAMPOBAHWH, OOHAPYKEHHE OOBEKTOB.
@dpakTabHBIC METOJBI MOJEIUPOBAHUS MOBEPXHOCTEH OOBEKTOB, B TOM YHCIIE
MOJICTUJIAIONINX TMOBEPXHOCTEH, TOPHBIX penbedoB. PpakTanpbHOEe OOHAPYKEHUE
CUTHAJIOB Ha ()OHE IIIYMOB.

@pakTajdbHbIE CBOWCTBA pPAJAUOCUTHAIIOB, B TOM YHCIE€ PEYEBBIX W
TeneBU3UOHHbIX. COBpEMEHHBbIE METOJIbl OOpabOTKU PEYEBBIX CHUTHAJIOB,
nzo0paxenuil. @dpakrtanpbHoe cxkaTue uzoOpakeHuil. KpaTkue TeopeTnueckue
ceegenus. [lpeumymiectBa u Hepocratku. OcobeHHOCTH 00pabOTKH MHGOPMALIHH
Pa3IMYHOr0 Ha3HAYEHUS, B TOM YUCJIE MEAUIIMHCKON MHGOPMALIUH.

Il. CTPYKTYPA U COJAEPXKAHUE MPAKTUYECKOMN YACTU KYPCA



(10 yacoB B TOoM 4ucJie 10 4acoB ¢ HCNOJIb30BAHHEM METO0B AKTHBHOI'O
00y4eHuA)

IpakTuyeckue 3anatus (10 yacon)

3ansaTue 1. CpaBHeHHE COJTMTOHHBIX pellleHUil Pa3jJIMYHbIX YPAaBHEHUIH, ¢
HCI0JIb30BAHHEM METOA0B aKTUBHOI0 o0yuenus. J{uckyccus (1 yac)

Ha ocHoBe nonydeHHble 3HaHUM B XOJI€ JIEKIIMOHHOTO Kypca, a TaKyKe 3HaHUU,
MPUOOPETEHHBIX CAMOCTOSITENIbHO, CTYJICHTHl WHIAWBUIYAIbHO WU TPyHIaMu
(ompenensier mpenojaBaTeNib B Hadalle 3aHATHSI) YYacTBYIOT B TPYNIIOBOM
00CYXJICHUH PEIICHUI YpaBHEHUI TUHAMUKH B ()OPME COITMTOHOB.

[lenbs oOcCyXkAeHUsT — MO BO3MOXHOCTH TIIOJHO, BCECTOPOHHE OOCYAUTH
BOIIPOCHI CPABHEHMS U KJIACCU(PUKAIIMU COTUTOHOB: MapaMeTPhl, BIUSIONINE HA UX
MUPUHY (IJIUTEIBHOCTD), AMIUIUTYAY, CKOPOCTh pacHpoCTpaHeHHs. A Takxke
BO3MOKHYIO TPUMEHHUMOCTh B IPAKTHUECKUX 3a/lauax nepeaayu HHHOpMaIlui.

B nporecce nuckyccuu (TOJBKO B ciiydae 00CYKJIeHUsI TpyIIiaMu He MEeHee 3-
5 d4enmoBeK B KaxJoW) yacTh rpynmbl (1-2 demoBeka) MO COIJIaCOBAHUIO C
MpenoAaBaTesieM  MOXET  3aHUMAThCA  BBIYMCICHUSIMH, MOJEIUPOBAHUEM
00CYyX/1aeMOT0 SBJICHHUSI HA KOMITbIOTEPE JIJIsl TIOBBIIICHUS apryMEHTUPOBAHHOCTH
JUCKYCCHHU.

3ansatue 2. Anaau3 cuenapusi ®eiirendayma. IlocTtpoenne npouexypbl
Kenurca-Jlamepesi npu pa3jiM4HbIX 3HAYEHUSIX YNPABJIAKIIECr0 NapaMeTpa, ¢
MCIOJIb30BAHUEM METO0B AaKTHBHOTI0 00y4yenusi. Jluckyccus (1 yac)

B Hauarne 3aHsTHS MPENoaBaTellb 1a€T OCHOBHbIE TEOPETUUECKHUE CBEICHUS O
cueHapuu Oeitrendbayma u 0 METOAMKE nocTpoeHust quarpammbl Kenurca-Jlamepes.
3aTeM WHIMBUAYAJIBbHO KaXJOMY AaCMHUPAHTY JAIOTCS 3HAUYCHUS YIPaBJISIONIETO
napameTpa (3 3HaY€HHs), Il KOTOPBIX OH JOJDKEH TpadUuecKd peann30BaTh
nporeaypy (B TeTpajau, Npy NOMOIIH Xy 10xKecTBeHHbIX cpeAcTB 1K nmu Ha nocke).
Janee ocyuiecTBisieTcs: nepexoll B a3y obcyxaeHus pesynbraToB. CieiacTBuEeM
rpauyYecKuX CIOCOOOB TIOCTPOCHUS SIBIISIFOTCS HEW30€KHbIE HETOYHOCTH B
JTMHAMUKE CUCTEMbI, 0COOCHHO BOJIM3H TOUYEK OM(ypKAIUU U IPYTUX XapaKTEPHBIX
ToueK. B pe3ynbTaTe 4ero BO3HUKHYT MPOTHUBOPEUMS MEXKIY AvarpaMmamMu
acnupanToB. llenb AuCKycCMM — OOCYIUTh BO3HUKIIKE MPOTHUBOPEUUS M TIO
BO3MOKHOCTH TPUUTU K KOPPEKTHOMY pE3YJbTaTy, YIOBJIETBOPSIOIIEMY BCEX.
BropocTeneHnnas uenb — yMeHUE MPU3HATH BO3MOXKHOCTh OLIMOKU W TMPABOTY
onnoHeHTa. Ha »Tame rpymnmnoBoi AUCKYCCUM TOJIb30BATHCS BBIYHCIUTEIbHBIMU
cpeactBamMu aHanuza cueHapusi Deitrendbayma 3ampeniaercsa. Ilocne Toro, kak
pe3yabTaThl OBUTN 00CYXICHBI, TPENOAaBaTEIb CTPOUT AUATPAMMY Ha KOMITBIOTEPE
npu nomoiny nakera moaeaupoanus MathCAD (wniu ananora) a1t Bcex 3alaHHBIX
acrMpaHTaM 3HAYEHUN YIPaBIISIONIETO MapaMeTpa U JieJaeT 00IIKre BHIBOIBI.

3ansitue 3. IlocTtpoenme u aHaau3 OUPYPKALNMOHHOW JAUATPAMMbI
Meiirendayma. PacyeT YyHUBepCAJbHBIX KOHCTAHT, C HCHOJb30BAHNEM
MEeTO0B aKTHBHOI0 00yuenusi. Pemenue 3a1a4 Ha npoodeMHble TeMbl (1 yac)



3agauv  BBINOJHSIOTCS B (OpME KOMIIBIOTEPHOIO MOJEIHUPOBAHUS C
BO3MOXKHOCTbIO  MHAMBHUIYAJbHOIO M  T[PYNIOBOTO  KOHCYJBTHUPOBAHUS
npernojasareneM B mpouecce peunieHus. [IpeaBapurenbHo mNpenojaBaresb JaeT
HEOOXOJIMMbIE TEOPETHUUECKHUE CBEICHHS B JIEKIIMOHHOM Kypce, a TaKxke
HEMOCPEJICTBEHHO B Hadajle MPAaKTHYECKOro 3aHATHS. 3HAKOMHUT CO Cpeloi
moaenupoBanusi (MathCAD wnu aHanmoru), ecid y aclupaHTOB OTCYTCTBYIOT
HABBIKU PaOOTHI C HEM.

TunoBoe 3amanue Nel:

[Toctpouts OudypKaloHHyl0 auarpammy DeiireHOayma TpH CIEAYIOIIHMX
3aIaHHBIX BXOJHBIX MMapaMeTpax:

a) MUHUMAJIbHOE 3HAYEHHUE YIIPABIISAIONIETO MapaMeTpa;

0) MakCUMaIbHOE 3HAYCHHE YITPABJISAIONIETO MapaMeTpa;

B) KOJIMYECTBO TOYEK IO YIPABISAIONIEMY MapaMeTpy;

I') KOJIMYECTBO LUKIIOB (MTepaluii) 0TOOpaKeHUs B KKJI0MW TOUKE;

1) KOJIMYECTBO OTOOpakaeMbIX ITUKIIOB B KaXJI0M TOUKE.

Hanpumep:

a) 3,0;

0) 3.5;

B) 100;

r) 500;

) 50.

B pe3ynbrare BHIMOTHEHNUS TAaHHOTO 3a/jaHus aciupanTtamu B cpene MathCAD
JIOJKHA OBITh HAITMCaHa HEOOJIbIAs MPOLEYPa, BHIYUCISAIONIAS COOTBETCTBYIOIINE
TOYKHU OM(PYpPKAITMOHHON JUArpaMMBI JIJIs 3a/IaHHBIX TAPaMETPOB.

Tunosoe 3amanue No2:

Onpenenuts paccTosiHue (MO yNPaBIAIONIEMY NapaMeTpy) MEXIy m-i U n-u
(cuutas oT HyJs1) TOukamu Oudypkaumii ¢ Tounoctsro 0,01.

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

Tunosoe 3aganue Ne3:

OnpenenuTh paccTOSHHE MO OpJAMHATE OT M- MO3UIMH OudypKauu 10
KaKJI0M U3 ABYX CIEAYIOIIMX U3 Hee Touek B (m+1)-it mo3umuu (cuurtas oT HyJs).

TunoBoe 3amanue Ne4:

OnpenenuTh pacCTOSIHUE TIO OPAUHATE OT M-U ToukK Oudypkamuu 10 (m+1)-
i 1 ot (M+1)-ii 1o (M+2)-i1 (cumTas OT HyJIsI), €CJIA JBUTATHCS 1O BEPXHUM BETBSIM
OndypKaIMOHHON JUarpaMMBI.

Tunosoe 3amanue Ne5:

[Ipu kaKOM 3HAYEHUU YIIPABJISIOLIETO TapaMeTpa MOKET HAOIIOAATHCS LIUKJI C
KpPaTHOCTBIO 87

Tunosoe 3ananue Neb:

Hccnenys npenesl OTHOLIEHUS PACCTOSHUM MO YHPaBJSAIOIIEMY IapaMeTpy
MEXIy ToukaMd m u (m+1), mpu m—>co, ONpeaeanuTh OAHO U3 YHUBEPCAIbHBIX
yucen Oelirendbayma.



3ansatue 4. [locTpoenne u aHaau3 QpPakTAJbHBIX ATTPAKTOPOB JHO H
Hkenwl, arrpakTopa Jlopenua-Pécciiepa. AHanu3 BJusinus myma Ha gopmy u
YCTOMYMBOCTh ATTPAKTOPOB, C HCHOJb30BAHHMEM METOJ0OB AKTHBHOIO
od0yuenns. JIuckyccus (1 yac)

B nganHOM 3aHATHMM TMOJpa3yMeBaeTcs JUCKYCCHsl IO pe3yJibTaTam
BBITIOJTHEHUS TIPEJIBAPUTEIIBHOTO KOMIIBIOTEPHOIO MOJIeIMpoBaHus. BHauane
npernojiaBaresb paz0uBaeT IPynIy acnupaHToB Ha moiarpymmbl. Kaxmol u3 HuUX
Ja€TCAd WHIUBUAYAIbHOE 3aJaHUE — MOCTPOUTH OJWH M3 CTPAaHHBIX aTTPAKTOPOB
OHo, Ukenpl, JIopenua-Pécciepa. Kaxnas rpymnmna 1omkHa HOCTPOUTh HECKOIBKO
BAPUAHTOB aTTPAKTOPOB ISl PA3JIMUHBIX COUYETAHHUMN YHPaBISIONIMX [apaMETpPOB,
COOTBETCTBYIOIIMX KaK PEryJIsipHbIM, KBAa3UIIEPUOAUYECKHM pEKUMaM, TaK U
peXuMaM C Pa3IUYHON CTENEHbIO XaOTUYHOCTH. CoueTaHus YHOpPaBISIOMIUX
napaMeTpoB MOTYT OBITh Kak 3aJaHbl TMperojaBaTesiieM, TaK W BbIOpaHbI
CaMOCTOSITENIbHO  (MpPEABAapUTENbHO, 10  Hayaja 3aHsATUS, Ha  OCHOBE
CaMOCTOSITEIILHOTO U3YUYEHHMS BOIIPOCA).

Jlanee, B KaXIbId W3 YNPaBISIONIMX TapaMETPOB IIPU MOJACIUPOBAHUU
n00aBIgeTCsl KOHTPOJIIMPYEMbI ypoBeHb iyma. LlenmecooOpa3zHo naisi mpoCTOTHI
UCIIOJIb30BaTh TEHEPATOP CIIyYaWHBIX YHCE]I ¢ PaBHOMEPHOH IJIOTHOCTHIO — rnd.
[TocTosiHHAs cocTaBisitonIas (caM mapaMmerp) U ypoBeHb IiyMa (CpeHee, MUPUHA)
BBIOMPAIOTCS TaKUM 00pa3oM, YTOOBI CPEIHUN YPOBEHb BEIMYMHBI MapaMeTpa
OCTaBaJICS HAa MPEKHEM YPOBHE. A MOIYLIMPUHA UHTEPBAja CIy4YailHON BEITMYUHBI
BBIOMpaeTcs paBHOU nocaeaoBaTeabHo: 10%, 25%, 50%, 75%, 100% ot BeTnuuHbBI
CYMMapHOTO cpeAHero (mapamerp+iiayM) 3HaueHus. [ Bcex 3HAUEHUU CTPOATCS
aTTPaKTOpPhl M BU3YaJIbHO cpaBHHBaKOTCS. l[Ipouenypa npoBoauTcs s BCeX
3aIaHHBIX TIpernojaBareyieM MapaMeTpoB. MOXHO TakKe BHOCUTh IIyM B
pa3UyHbIE MAPAMETPhI OJTHOBPEMEHHO B KOHTPOJIMPYyEeMOoU nponopiuu. Takxe npu
HaJMYUU BPEMEHU UCCIIEAYETCs BIUSHUE IIIyMa Ha PEXKUMBI C Pa3IMYHOU CTEIEHBIO
XA0TUYHOCTH.

[TonyueHHble pe3ynbTaThl OOCYXKIAIOTCS B TPYIINE W JICJAIOTCS BBIBOJBI O
CPaBHUTEJIBHOW YCTOMYMBOCTH aTTPAKTOPOB PA3IUYHBIX CHUCTEM IPU HAIUYUU
nIymMa 3aJaHHOW BEJIMYMHBI, a Takke 00 YCTOWYMBOCTU CUCTEM IO Pa3IUYHBIM
napamMeTpam.

3ansaTue 5. MoaeanpoBanue noseaeHus cxembl JI. Uya B nmporpamme
MathCAD (uam anaJiore). Pacuer mapaMeTpoB cXeMbl /1M1 32/JaHHOT0 PeKUMA
u moaeaupoBanue B mnporpamme ElectronicWorkbench (wim anasore), ¢
MCIO0JIb30BAHHEM METO0B AaKTHBHOTO 00y4yeHusi. [IpoexkTrupoBanue (1 yac)

B pesynbpTare BBINONHEHUS 3aJlaHUsl Y KaXKJIOTO aclHUpaHTa JOJKHBI OBbITh
paccuMTaHbl HOMHUHAIBI JJIEMEHTOB, BBIOpAaHBI AKTUBHBIC DJIEMEHTHI, coOpaHa
pabouasi cxema reHepaTopa XaoTuueckux curHaioB mo cxeme JI. Uya B mporpamme
Electronic Workbench (Multisim).

B Hauane 3aHsTHS mpenojaaBaTelb KPaTKO OMHUCHIBACT 3aJlaHUE U MPUBOIUT
OCHOBHBIE 3Tallbl pacyeTa 3JEMEHTOB CXeMbl. YaCTOTHBIN Auala3oH reHeparopa
KaXK/IbI1 BEIOUPAET CaMOCTOSATENBHO, B PE3YJIbTATE YEro Y KaKJI0r0 U3 aCUPAHTOB
JIOJIKHA OBITH CXeMa C YHUKAJIbHBIMU 3HAYEHUSIMH ITAPaMETPOB.



AcnupaHTaM = [peaaraeTcs peaJn30BaTh HEJIWMHEHWHBIA  DJIEMEHT Ha
KOHBEPTOpPAX OTPHUIATEIBHBIX COMPOTUBJICHUHN, COOpPaHHBIX Ha OIMEPAIMOHHBIX
yeuwnurensax. [lpu sxenaHum ydamuecs MOTYT MNPEAJIOKHUTh CBOIO PEaU3aLUI0
(o0mymMaHHYIO 3apaHee, 0 MPOBEACHUS 3aHSITHSA).

Taxxe B mporecce paboThl HEOOXOAMMO YCTAaHOBUTH MHTEPBAJbl 3HAYCHUM
AJIIEMEHTOB (XOTS OBl JIJIi OJHOTO M3 PEryJIUPYIOIMIUX 3JIEMEHTOB — KaKOW-THOO
€MKOCTH, UHAYKTUBHOCTH, COIIPOTUBIICHHS ), B KOTOPBIX HAOIIOAIOTCS PA3IMYHbIE
peXKUMBI TIOBEJICHHS — CTAIlMOHAPHBIM pPEXUM (IMOCTOSTHHOE 3HAYCHUE),
NEPUOUYECKUE KOJIeOaHUsl, XAOTHUYECKHE AaTTPaKTOPhl PA3MYHBIX THUIOB (B
yacTHocTH, aTTpakTop Double Scroll).

3ansiTue 6. BpIuHuciIeHHe Ppa3MepHOCTH (PPAKTAIBHOIO 00beEKTA,
BJIOKEHHOT0 B JIByMEpHOe MPOCTPAaHCTBO, Mo Metoay I'paccheprepa-
IIpokauyyo. IlocTpoeHue ciay4yalHbIX M JAeTEPMUHHMPOBAHHBIX (PaKTAJIOB.
Borunciienne MH(POPMALMOHHOM PAa3MEPHOCTH, ¢ MCIOJb30BAHHEM METO/10B
AKTHBHOTO 00y4eHusi. Pemenne 3aqa4 Ha mpo6JieMHbIe TeMbl (1 gac)

3agaur  BBIOJHSIOTCS B (OpME KOMIIBIOTEPHOTO MOJICTUPOBAHUS C
BO3MOXKHOCTHIO  MHAUBHUJIYAJLHOIO W TPYNIOBOTO  KOHCYJBTHUPOBAHUS
npernojaBareyneM B mpouecce pemieHus. [IpeaBapurenbHo mMpenojaBaresb JaeT
HEOOXO/JMMbIE TEOPETHUYECKHUE CBEICHHUS B JIEKIIMOHHOM Kypce, a TaKke
HEMOCPEJICTBEHHO B Hayalle MPAaKTHUYECKOTO 3aHSTHS. 3HAKOMHUT CO Cpeloi
moaenupoBanusi (MathCAD wnm aHanmoru), ecid y aclupaHTOB OTCYTCTBYIOT
HABBIKHA PA0OTHI C HEM.

Tunosoe 3amanue Nel:

JlaHo nByMepHOE MOHOXPOMHOE (YepHO-0eioe) M300pakeHne KaKoro-Tudo
bpakTaapHOTO O0BEKTa (TMpUMEp: M300paKEHHE PEK, BETBb JIEPEBa, CHEKHMHKA,
dbpakTabHBIM OpHAMEHT, 00Jako, OeperoBas JMHUS, IJIaBy4Yue JIbAUHBI, KapTa
3Be3qHOro Heba u mnp.). PeamnsoBate B BbluMcautenbHol cpene MathCAD
npoleAypy BbIYMCICHUS (PpakTaabHOM pa3sMepHOCTH (OrpaHUYeHuEe — JU0O
3aJlaHHasi TOYHOCThb, JMOO OTHOIICHWE MAaKCUMaJbHOTO W MHUHHMAJIbHOTO
MacmTaboB pacCCMOTPEHUS).

Jlis peiieHust 3aayu U300pakeHHe APOOUTCS Ha OTHEIbHbIE (hparMeHTHI.
Ecnu yacTs 00bekTa monagaet B Kakon-mmdo pparMeHT, TO OT CUUTACTCS 3aHSTHIM.
Jlanee, MOACUUTHIBAECTCA YHUCIIO 3aHATHIX (pParMeHTOB Kak (PYHKIUS OT pazmepa
bparmenrta. Hakiion npsiMmoii, TOCTPOCHHOW B IBOWHBIX JIOTAPU(DMHUUECKUX OCSX, U
Oynet 3HaueHueM (pakTanbHON pazmepHocTh. ClieTyeT MOMHHTb, YTO B PEATbHBIX
00beKTax MpsmMasi MOJYYUTCS TOJBKO HA JOCTATOYHO OrPAHUYEHHOM YYaCTKE, YTO
HY’KHO YYUTHIBATh MIPU 00pabOTKE PE3yIbTaTOB.

Tunosoe 3amanue No2:

[TocTtpouts wuzoOpaxkenue ¢pakrana Kanropa (KanTtopoBa «mbuiby) st
3aJlaHHOr0 uMcia urepanuii n. He pekomenayercss 3amaBaTe N Oosbmie 7-10
(He0OOCHOBAHHO BO3PACTET BpeMs BEIYMCIICHU ).

Tunosoe 3aganue Ne3:

[TocTpouTs n306paxkenue ppakrana Koxa («cuexxunkay Koxa) nist 3a1aHHOTO
yuciia utepanuii n. He pexomenayercs 3anaBath N 6ombiie 7-10 (HEOOOCHOBAHHO
BO3PACTET BPEMS BHIUYMCIICHUN ).



Tunosoe 3ananue Ne4:

[TocTpouTs M300pakeHNE KPUBOU «IPAKOHA» JIIS 3aIAaHHOTO YUCIIA UTEePaAIUi
n. He pekomennyercst 3agaBath N Oonbiie 10 (HEOOOCHOBAHHO BO3PAacTET BpeMs
BBIUHCIICHUH).

Tunosoe 3ananue Ne5:

[Toctpouts u3z00pakeHue «koBpa» CepHnUHCKOro JUisl 3aJaHHOTO YHCIa
utepannii n. He pexomenmyercs 3amaBath N Oonbuie 7-10 (HEOOOCHOBAHHO
BO3PACTET BPEMS BBIUYMCIICHUN ).

TunoBoe 3amanue Neb6:

[Toctpoutps wu300paxeHue «koBpa» CepnMHCKOrO KaK aTTPaKTUBHOTO
MHOXECTBa CIEAYIOLEero oToOpakeHus (T.H. «Mrpa B Xaocy»). BHavane BHyTpu
TPEeyrojbHHKa BBIOMpPAETCS MPOU3BOJIbHAS TOYKA. 3aTeM CiIy4yailHO BbhIOMpaercs
OJIHa W3 BEpIIMH TpeyroiabHuka. Haxomurcs cepennHa oTpe3ka, 0Opa30BaHHOIO
HayaJlbHOW TOYKOW M BBIOpAaHHON BEPIIMHOW TpPEYrojbHUKA. IJTa CcepeiuHa
ABJISIETCS HA4YaJbHOM TOYKOM I BTOPOM uTepauuu. Jlajee CHOBa Cily4alHBIM
oOpa3oM BbIOMpaeTcs BEpIIMHA TPEYroJbHUKAa U Tpoliecc MoBtopsercs. s
MOCTPOEHUSI JIOCTATOYHO «IUJIOTHOTO» M300paKeHUsi HEOOXOJUMO MPOBECTH
HECKOJIBKO TBICSIY UTEPALUH.

3ansTue 7. OnpenesieHue CIEKTPAJbHBIX XaPAKTEPUCTHK XA0THYECKHUX U
LIYMOBBIX BpeMeHHbIX psaaoB. UnenTupukanus Bujaa myma. PekoHcTpyKuus
aTTPaKTOPA 10 BpeMEHHOMY psaxy. BeruuciieHne ppakrajabHbIX pa3MepHoOCTel
BpeMeHHbIX psiaoB. Ucnouab3oBanue nporpammsbl fractan, ¢ McnoJib30BaHuEeM
METO/I0B AKTHBHOT0 00y4ueHnusi. Pemenue 3a1a4y Ha npo6JieMHbIe TeMbl (3 yaca)

3amaun  BBIMOJHAIOTCA B (OpME KOMIBIOTEPHOTO MOJEIHPOBAHUS C
BO3MOXHOCTbIO  HWHJIWMBHIYAJIbHOIO M  TPYNIOBOTO  KOHCYJBTUPOBAHUS
IpenoaaBareyieM B Ipouecce peueHus. [IpeasapurenbHO mpenojaBaTeNb JaeT
HEOOXO/JMMbIE TEOPETUYECKUE CBEIECHHUS B JIEKIIMOHHOM Kypce, a TaKxke
HEIMOCPEACTBEHHO B HA4aJle NPAKTHYECKOTO 3aHATHSA. 3HAKOMHUT CO Cpelou
moaenupoBanusi (MathCAD wnm aHanoru), ecim y acrnupaHTOB OTCYTCTBYIOT
HABBIKU PaOOTHI C HEM.

Tunosoe 3aganue Nel:

Jlana peanuzaiusi IryMomno100HOTO WJIM Xa0TUYECKOT0 CUTHaja (HampumMep, B
BUJIe 3HAYeHUI B (opme txt-(aiina). Halitu cnekTpanbHyIO MIOTHOCTh CUTHANA,
MOJIb3YSICh U3BECTHBIMU (DYHKIIMSIMU, BCTPOCHHBIMHU B TIaKeT MojenupoBanus. [1o
dopMe crmekTpa caenaTb COOTBETCTBYIOIIME BBIBOJBI O BO3MOXHOW MPHUPOIE
cUrHaja (IIOYTH PEryJIApHBIN; IIyMOBOM, €CIM IIYMOBOM, TO KAaKOW THI IIyMa;
XAO0TUYECKUM).

Tunosoe 3amanue No2:

Jana peanuzanus 1yMono100HOT0 WM Xa0THYECKOr0 CUrHaja (HanpumMep, B
BUJIe 3HaueHul B popme txt-daiina). Beiopath (hazoBoe MpoCTpaHCTBO, IPOBECTU
PEKOHCTPYKILIMIO aTTPAKTOpa, IOIb3ysach TeopeMou Prooisa-Taxkenca. Ha ocHoBe
MOJIYYEHHOTO aTTpPaKkTOpa CJeNaTh BBIBOALI O TMPUPOJE CHUTHaNa (MOYTH
PeryJISIpHBIN; XaOTUYECKHI; IITYMOBOM ).

Tunosoe 3aganue Ne3:



Han tun myma (mpumepsl: O€mnblii, pPO30BBI, KOPUYHEBBIN, YEPHBI).
CreHepupoBaTh BpPEMEHHYIO pealn3allli0 JAHHOTO THUMA IIyMa J0CTaTOYHOMN
JUTMHBI (HECKOJBKO ThICAY 3HadYeHui). Paccuurtarh ajig Hee MokKaszaTeiab Xepcera.
CpaBHUTH C TEOPETUUECKUM 3HAUYCHUEM.

[Tocne pemeHus 3aaa4 (MOAyYEHUS HEKOTOPHIX MTEPBUUHBIX HABHIKOM PaOOTHI
C BPEMEHHBIMH pEAIU3aLUAMU CUTHAIOB) NEPEXOIAT K IUCKYCCHUU.

IIpenonaBarensy maet actnupantaM 10-20 nUCTOB, HA KaXJAOM M3 KOTOPBIX
oTreyaTaHa (C XOpOIIMM KadyeCTBOM M pa3pelieHUEM) peaau3aius Xa0THIeCcKoro,
IIYMOBOTO (C pa3JIMYHBIMH ITOKA3aTEIISIMU CIEKTPAIIbHON IIJIOTHOCTH, HApUMeED, 1;
1,25; 1,5; 2; 2,25; 2,5; 2,75; 3,0) wiu KBa3unepuoguyeckoro curHajga. B xoge
JMCKYCCUU aClHUpaHTaM MpeJuiaraeTcsi OnpeAesinTh, K KaKOMy KJIacCy CHTHAJIOB
OTHOCHUTCS JIaHHAsl peaju3alusi; JOMOJHUTENIbHO IS XaOTHYECKUX — K KaKOW W3
M3BECTHBIX CUCTEM; JOTIOJIHUTEIIHHO JIJIs IITYMOBBIX — K KAKOM BEJIMUMHE MTOKA3aTeNs
CHEKTpaJIbHOU TIOTHOCTH. [locie oOMeHa MHEHUSIMU U COTJIACOBAaHUS CTYJEHTHI
BBIJIBUTAIOT CBOM BEPCHUH, a IMpEnojaBarelib X KOPPEKTUPYET, COMPOBOKIAs
KOMMEHTApHUSIMHU 110 BUAY peaau3aliuii 1 COOTBETCTBYIOIIMMHU BHIBOJIAMH.

3ansatue 8. OnpeaesieHue (PpakTaabHBIX PasMEPHOCTE ONTHYECKHUX
U300pa’KeHN eCTeCTBEHHBbIX M MCKYCCTBEHHBIX 00beKkTOB. OmpenesieHue
(pakTaIbHBIX XapPAKTEPUCTHUK PpPeYeBbIX U TeJEeBU3HOHHBIX CHIHAJIOB.
dpakTanbHoe cKATHE U300PaKEeHHH, ¢ MCIOJIb30BAHUEM METOI0B AKTUBHOIO
odoyuenns. JIuckyccus (1 yac)

Ha ocHOBe nony4eHHbIe 3HaHUI B XOJ€E JIEKIIMOHHOIO KypCa, a TAK)KE 3HaHWM,
MPUOOPETEHHBIX CAMOCTOSITENIBHO, CTYJIECHTbl HHAWUBUIYAIbHO WM TpyNnnamu
(ompenensier mpenojaBaTeNb B Hadale 3aHITUS) YYacTBYIOT B TPYIIIOBOM
OOCYXXIeHHH OTIWYUK  (paKTaIbHBIX  XAPAKTEPUCTUK  €CTECTBCHHBIX W
HCKYCCTBEHHBIX 00BbEKTOB. B mpoliecce Auckyccuu (TOJIBKO B Ciiyyae 00CyKAeHUs
rpynmnamMyd He MeHee 3-5 4YelOBeK B KaxJoW) yacTh rpynnsl (1-2 yenoBeka) mo
COTJIACOBAHHMIO C  MpEroJiaBaTeieM MOXET 3aHUMAThCS  BBIUMCICHUSIMH,
MOJICTUPOBaHUEM OOCYXIaeMOro siBJIeHUsI/TIpoiiecca/crnocoda o00pabOTKM Ha
KOMITBIOTEPE JIJIs1 TOBBIIIIEHUS apTyMEHTUPOBAHHOCTH JIUCKYCCHHU.

[enb: o0cyauTh BONpoChl pacyeTa  (GpakTAIbHBIX  XapaKTEPUCTHUK
UCKYCCTBEHHBIX W €CTECTBEHHBIX OOBEKTOB, BOMPOCH KIACCU(PHUKAIMK ITHX
00BEKTOB MO (paKkTadbHBIM MpPHU3HAKAM; BOIPOCHl (PpaKTaIbHOW 00pabOTKH
PEYEBBIX U TEIEBU3UOHHBIX CUTHAIOB; (PpaKTAIBHOE CXKATHE U300pakeHuid. Takxke
MOABEPraroTcsi 00CYKJIECHUIO BO3MOKHOCTH, IEPCIEKTUBBI U 00J1aCTH MTPUMEHEHUS
BCEX PACCMATPUBAEMBIX XAPAKTEPUCTUK B MPAKTUUYECKHUX 3a/ladyax OOHapyKEHUs,
KJaccuduKauu, XxpaneHus, 00padoTKH, mepeaayr HHPOPMaIIUH.

111, YYEBHO-METOANYECKOE OBECIIEYEHHUE
CAMOCTOSTEJBbHOU PABOTHI OBYUAIOIIUXCSA

YV4eOHO-METOIUUECKOE oOecrieueHue CaMOCTOSITEIbHON paboThI
oOyyaromuxcs 1o gucuumminae «HenmuHelHas auHaMuka B paguopu3uKe»
MPECTaBICHO B MPUJIOKEHUHU 1 M BKIIFOYAET B ce0s:



I1aH-rpauK BBIIOJHEHUS CaMOCTOSATEIbHON paboThl IO AUCIUILUIMHE, B TOM
YHUCJIe IPUMEPHBIE HOPMbI BPEMEHHU Ha BBIIIOJIHEHHE 10 KaXKOMY 3a/1aHHIO;

XapaKTepUCTUKA 3aJaHUi JJi1 CaMOCTOSITENbHOW paboThl 00y4YaroImIMXcs
Y METOJINYECKHE PEKOMEH AU MO UX BBIIIOJIHEHHUIO;

TpeOOBaHUS K  MPEACTAaBICHUI0 U OQOPMIIEHHIO  PE3YJIbTAaTOB
CaMOCTOSITENILHOM paboThI;

KPUTEPUU OLIEHKH BBIIIOJIHEHUS! CAMOCTOSITENIbHON pabOThl.

IV. KOHTPOJIb JOCTU/KEHUS LHEJU KYPCA

Ne | KoHTpomupyem Konpbl, HauMeHOBaHUE U 3TalbI OneHouHbIE CpecTBa

n/m b€ pa3zesbl / (hopMupoBaHUS KOMITETEHIUI TeKy it IPOMEKYTOT

TEMBI KOHTPOJIb Hast
JUCIUILIMHEI aTTecTauus

1 | Teopernueckas | I1K-3 3HaeT OCHOBHBIE Bomnpocsr pis
9acTh HEJIMHEWHBIC CobecenoBa | HOATOTOBKU
saBieHHs, dPPEeKThl, | Ue K 9K3aMEHY
MPOIECCHI B 00TacTH
pamuopu3NKH, UX
OCHOBHBIC
XapaKTePUCTUKU U
3aKOHOMEPHOCTH

2 | IlpakTuueckas ITK-3 YMmeer Pedepar Bomnpocsr mis
JacTh HCIO0JIb30BATh IMOJITOTOBKH
CYIIECTBYIOIIIHE K 9K3aMEHY
MaTeMaTUIECKHE
METObI OIHUCAHUS
HEJTMHEHHBIX
SIBJICHUH U
MPOIIECCOB B
AJICKTPOHHBIX
cXemax M Mnpu
B3aMMOJIEHCTBUHI
BOJIH C
MaTepUaTbHBIMH
cperamu

Bnaneer naBbikamu | KonTposbHas
NpUMEHEHHUS pabora
MaTeMaTHYECKOr 0o
amnmapara s
OITMCAHMS
HEJTMHEHHBIX
SIBJICHUH U
MPOIIECCOB B
AIEKTPOHHBIX
cXemax M Mpu
B3aMMOJIEHCTBUHI
BOJIH C
MaTepUaIbHBIMU
cperamu




CDOHI[ OLCHOYHBIX CPCACTB 11O JUCHUIIMHC NPECACTABJICH B IIPUJIOKCHHUN 2.

V. CIIUCOK YYEBHOM JUTEPATYPbHI U UHOOPMAIIMOHHO-
METOAUYECKOE OBECIIEHEHHUE JUCHUIIVIMHbI

OcHoBHas JMTEpaTypa

1. AnppuanoB N. MeTtonbl acMMOTOTMYECKOTO aHalW3a M CHUHTE3a B
HEJIMHEWHOW JIMHAMUKE M MeXaHuKe JedhopMUPYEeMOro TBEpJOTO  Teja
[DnexTponHsIi pecypc] / Y. AunpuanoB, 5. ABpeiinieBud. — DIJIEKTPOH. TEKCTOBBIC
nanHele. — Mocksa, MxeBck: PeryisipHas u xaorudeckas [uHaMuka, VbkeBckuit
WHCTUTYT KOMITBIOTEPHBIX HccaenoBannii, 2013. — 276 ¢. — 978-5-4344-0116-6.
— Pexxum noctyna: http://www.iprbookshop.ru/28899.html

2. Aspamos K.B. Henuneitnast auramuka ynpyrux cuctem. Tom 1. Mogenu,
MeTOobl, siBieHUd [DnekTpoHHbld pecypce] / K.B. ABpamos, 10.B. Muxnun. —
DIEKTPOH. TEKCTOBBIE NaHHbIe. — VKeBCK: PeryispHas u xaoTnueckass AMHAMHUKA,
HMHCTUTYT KOMIIBIOTEPHBIX UccienoBanuid, 2015. — 716 ¢. — 978-5-4344-0299-6.
— Pexxum noctyna: http://www.iprbookshop.ru/69361.html

3. ABpamoB K.B. Henuneiinas auHamuka ynpyrux cuctem. Tom 2.
[Mpunoxenuss [Dnexkrponusiii pecypc] / K.B. Aspamon, FO.B. Muxmun. —
DNEeKTPOH. TEKCTOBBIE TaHHbIe. — VkeBcK: PeryinspHas u XxaoTuueckasi AMHAMHUKA,
HNucTuTyT KOMIBIOTEpHBIX HccnenoBanuid, 2015. — 700 ¢. — 978-5-4344-0301-6.
— Pexum nocryna: http://www.iprbookshop.ru/69362.html

4. Mumenko, E.®. ABTOBOJIHOBBIE NPOIECCHl B HEJIMHEHWHBIX Cpeaax C
muddysueit: Monorpadus / E.®. Mumenko, B.A. Cagosanunii, A.}O. Konecos [u
ap.]. — M. : O®wmarmut, 2010. — 397 c. Pexum pgocryna:
http://e.lanbook.com/books/element.php?pll_id=48283

JlonoiHUTEIbHAS JIUTEepaTypa

1. AxwmanoB, C.A. Crarucrtuueckas paaunopuszvka W ONTHKA: YdeOHOE
nocobue / C.A. Axmanos, FO.E. JIpsikoB, A.C. YUupkun. — M.: @uzmatiut, 2010.
— 423 c. Pexxum noctyna: http://e.lanbook.com/books/element.php?pll id=48263

2. barmoes, A.I'. JIuHelinble U HENWMHEHHBIE BOJIHBI B JUCIICPTHUPYIONTUX
crutomHbix cpenax. / A.I'. barmoes, B.M. Epodees, A.B. IllexossH. — M. :
du3MaTiur, 2009. — 318 C. Pexum JOCTyTa:
http://e.lanbook.com/books/element.php?pll_id=2665

3. boxoxun C.B. ®pakTanbl 1 MynbTHPPAKTATBI [ DIEKTPOHHBINA pecypc]:
Yuaebnoe mocodue / boxokun C.B., Ilapmmn J[.A.— DIeKTpoH. TEKCTOBBIE
nannele.— VDbkeBck: PerynspHas u xaoruueckas nuHamuka, 2001.— 128 c.—
Pexxum  nmoctyma:  http://www.iprbookshop.ru/17672.  Pexxum  nmoctyna:
http://www.iprbookshop.ru/17672



http://www.iprbookshop.ru/28899.html
http://www.iprbookshop.ru/69361.html
http://www.iprbookshop.ru/69362.html
http://e.lanbook.com/books/element.php?pl1_id=48283
http://e.lanbook.com/books/element.php?pl1_id=48263
http://e.lanbook.com/books/element.php?pl1_id=2665
http://www.iprbookshop.ru/17672

4. Kapnman B.W. HenuHeliHble BOJHBI B JUCHEPTrUPYIOMIMX cpenax. M.:
Hayka, 1973. - 175 C. Pexum NOCTyma:
http://lib.dvfu.ru:8080/lib/item?id=chamo:84081&theme=FEFU — 1 3k3.

5. Kucenes I'.JI. KBanToBas u ontuyeckas snektponuka. - M: Jlanp, 2011.
— 314 c. Pexxum noctyma: http://e.lanbook.com/books/element.php?pll_id=627

6. Jlannay, JI.J. Teopernueckas ¢puzuka. T.8 DnekTpouHaMUKa CIUTOITHBIX
cpea: Yueonoe nocodue / JI.JI. Jlanmay, E.M. JIudmmum. — M.: dusmariaur, 2005.
— 651 ¢. Pexxum goctyna: http://e.lanbook.com/books/element.php?pll_id=2234

7. Mamuneuxuii I'.I'., [ToranoB A.b. CoBpeMeHHbIE TPOOIEMbl HETUHEMHOU
muHamuka. M.: Omuropman YPCC, 2000. — 335 c¢. Pexum pocryma:
http://lib.dvfu.ru:8080/lib/item?id=chamo:14314&theme=FEFU — 1 k3.

8. Mypowmues, J.FO. DnekTpoauHamMuka U pacrnpoCTpaHEHUE PATUOBOJIH:
VYue6noe nocoodue / JI.FO. Mypomiies, FO.T. 3eipsnos, I1.A. @entonun [u ap.]. —
CIIo.: Jlans, 2014. — 448 c. Pexxum JocTymna:
http://e.lanbook.com/books/element.php?pll_id=50680

HpO(l)eCCHOHaJIbHLIe 0a3bl JAHHBIX U I/IH(l)OpMaHI/IOHHI)Ie
CIIPAaBOYHBIC CUCTEMBI

1. baza nmannbix Scopus http://www.scopus.com/home.url

2. baza manneix Web of Science http://apps.webofknowledge.com/

3. baza fmaHHBIX TOJHOTEKCTOBBIX aKaJeMUYecKuX KypHasioB Kuras
http://oversea.cnki.net/

5. DnexrponHas 6mbmmoTeka auccepranuii Poccuiickoil rocynapcTBeHHON
oubmmoreku http://diss.rsl.ru/

6. Dnextponnsie 6a3bl qanabix EBSCO http://search.ebscohost.com/

7. Hayunas snekrponnas oubimoreka https://elibrary.ru/defaultx.asp

8. Axanemust Google. ITouckoBasi cucTema Mo MOJHBIM TEKCTaM HayYHBIX
nyOymkanuii Bcex gpopmaroB u aucuuiuina https://scholar.google.ru/

VI. METOANYECKHUE YKA3AHUSA
IO OCBOEHUMIO IUCHUITJIMHbI

Jis u3ydenus nucuuriuHbl «HenmuueliHas nuHamMuka B paanodusuke»
oOydJaromemMycss TMpeAJIaraloTcs  JICKIUOHHBIE W TPAKTUYECKHE  3aHSITHS.
OO0s3aTeBbHBIM 3JIEMEHTOM SIBIISICTCSL camMocTosiTelnbHas padora. M3 108 obmux
yaeOHbIX gacoB 90 4acoB OTBOJUTCS Ha CAMOCTOSITENBHYIO paboTy cTyaeHTa. B
pamMKax dYacoB, BBIJICJICHHBIX HAa CaMOCTOSATEIBHYIO padoOTy, CTYIEHT JOJDKEH
MPOU3BOANTH TIOJTOTOBKY K 3a4€THBIM IPOBEPKaM, COOCCETOBAHMSIM, a TaKKe
U3ydaTh TEMbI, OTBEJACHHBIC MTPEII0IaBaTEIIEM Ha CAMOCTOSITEIIBHOE N3YUCHUE.

[IpumepHOoe pacnpeneneHrie YacoB CaMOCTOSITENbHOM padoOThl, KOTOpbIE
CTYJIEHT JIOJDKEH OTBOJUTh Ha TOT WJIM HMHOW BHUJ 3aHATHH: 3aKperuieHHue
JIEKIIMOHHOTO MaTepuraja U MoJAr0TOBKa K co0eceIoBaHUsIM — 36 4acoB, MOATOTOBKA
K IpakTHYeckuM padotam — 31 yacos, 12 yacoB moaroroBka pedepara, 11 yacos Ha


http://lib.dvfu.ru:8080/lib/item?id=chamo:84081&theme=FEFU
http://e.lanbook.com/books/element.php?pl1_id=627
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MOATOTOBKY K 3a4eTy. TeM He MeHee, YIUThIBas OCOOCHHOCTH KaXI0TO CTYJICHTA,
YKa3aHHbBIE YaCbl MOTYT BapbUPOBATHCH.

JIucuMIUIMHY PEKOMEHAYETCsl M3yuyaTh MO IiaHy 3aHsaTuid. OOyyaromuiics
JIOJDKEH CBOEBPEMEHHO BBINOJHATh 3aJaHUsA, BBIJAHHBIE HAa IPAKTUYECKUX
3aHATUAX.

[Ipn moAroTroBke K JEKIUAM OOyYarOUIMICS H3ydaeT IUIaH JIEKIIMOHHOTO
Marepuaia, pPEKOMEHIOBAHHYO U JONOJHUTEIBHYIO JIUTEPATYPY .

B pamkax npaktuueckoi paboThl MpelyCMOTPEHBI PEIICHHE 3a/1auu U pedepar
Ha MPEJUIOKECHHYIO IIPETI01aBaATEIIEM TEMY.

VIl. MATEPUAJbHO-TEXHUWYECKOE OBECIIEYEHHUE
JTACHOUTIINHBI

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

Jlabopatopus AntenHo-punepupix u CBY ycrpoiictB. I'eHepaTopsl
BBICOKOYACTOTHBIX curHasoB [4-78; I'4-109 B/Y-09668-KPM; I'enepatop BY
curHana ['K4-19A; baox wusmepurenbswiid (0,11-12,05 I'Tma) + rerepomun +
npeodpazoBarensb 4acToThl (8,15-12,05 I'T'r); renepaTop CBU-auanazona 431.

JlekumoHHas ay iuTopus:

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

JlabopaTopHass yCTaHOBKAa MO HCCIEJOBAHUIO PACHpPOCTPAaHEHUsT BOJH B
paznuuHbiXx  cpenax:  IIpomeimenssiii  kotposiep NI PXlIe-8115 ¢
JOTNOJHUTENbHBIMA MOAYJIIMU-S 1T., [ITymomep SVAN 940 — 1 mt. NI MyDAQ-5
IIT.
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IlnaH-rpaduK BbINOJHEHUS CAMOCTOATEIbHOM Pa0doThI 10 TUCIHUILINHE

Ne
n/n

Jara/cpoxn
BBINOJIHEHHSA

Bun
CaMOCTOATEJILHOM
padoThI

IIpumepHbIe
HOPMBI
BpeMeHH
HA BBINOJIHEHHE

DopmMa KOHTPOJIA

3akperieHue
JIEKIIMOHHOT'O
MaTepuaa,
[IOJrOTOBKA K
co0eceI0BaHUIO

10,25

CobecemoBanue

Breimonnenue
MPAKTUYECKUX
3aJaHui,
MTOBTOPEHUE
JICKIITHOHHOTO
Marepuana,
M3y4eHUE
JIONOJIHUTEIbHOM
JIUTEPATYPbI

7,5

KonTponbHas
pabora

3akperuieHue
JICKIIUOHHOTO
MaTepuania,
MOATOTOBKA K
cobeceI0BaHUIO

10,25

CoOecenoBanue

Brinonnenue
MPAKTUYECKUX
3aJIaHuM,
MIOBTOPEHUE
JICKIITHOHHOTO
Marepuania,
W3y4YCHUE
JIOMOJIHUTEIIbHOM
JIATEPATYPHI

7,5

KontponpHas
pabota

3akperuieHue
JIEKIIMOHHOT'O
MaTepuaa,
IIOJITOTOBKA K
co0eceI0OBaHUIO

10,25

CoOecenoBanue

Brinonnenue
MPAKTUYECKUX
3aJaHuM,
TOBTOPEHUE
JICKIITMOHHOT'O
Marepuaia,
W3y4YECHUE

7,5

KonTtponpHas
pabota




JIOIIOJTHUTEIILHOU
JUTEPATYPHI

7 3akperuieHue 10,25 CoOecenoBanue
JIEKIIMOHHOT'O
Marepuana,
IMOJATOTOBKA K
coOeceI0BaHUIO
8 Brimosnnenue 7,5 KonTtposnbHas
MPaKTUYECKUX pabora
3aJIaHMH,
MOBTOPEHUE
JIEKITUOHHOTO
Marepuana,
U3y4YCHUE
JIOTIOJIHUTEILHOM
JUTEpaTyphl

9 [Touck 10 Pedepar
uHdopMaIuu U
MIPOBEJICHUE
HCCJICIOBAHHUS T10
TEMAaTHKe
pedepara

10 IToaroroska k 9 3ayer
HK3aMEHY

MeToauyeckue yKa3aHusi 0 MOJAT0OTOBKE K KOHTPOJbHBIM padoTam

KoHTposnbHbIe paboThl MPEACTABISIIOT 0CO0YI0 (OPMY COUYETaHUSI TEOPUH U
OpakTUKU. VX Ha3HayeHHWe — TMPOBEPUTh NPOPadOTKYy TEOPETUUYECKOro U
IPAaKTHYECKOr0 MaTepuaja MpeaMeTa 3a BpeMsl PErylspHOW M TJIaHOMEPHOU
CaMOCTOSITENTbHOM PabOTHl CTYACHTOB Ha MPOTSHXKEHUH Bcero Kypca. IIporecc
MOJITOTOBKA K KOHTPOJIBHBIM paboTaM BKIIIOYAET H3YYEHHE HOPMATHUBHBIX
JIOKYMEHTOB, 00s3aTeNbHON u JOTIOJIHUTEIIBHOM JIUTEPATypPhl 10
paccMaTpuBaeMOMY BOTIPOCY.

MeTtoauyeckue YKa3aHusd 1Mo NoATr0TOBKE K COﬁeceHOBaHI/IHM

[Ipu moaroTroBke Kk cobeceoBaHMUsIM IO TeMaM JuCHUIUIMHBI « Henuneitnas
JUHAMUKA B paano(u3nke» He0OOXOAUMO U3YYUTh OCHOBHYIO U JIOMIOJIHUTEIHHYIO
JUTEpaTypy, a TakKe BOCIOIB30BATHCSI  pecypcaMud  HMHQPOPMAIUMOHHO-
TEJICKOMMYHUKaMOHHON cetu  «MHtepHer». IlepedeHp  BOIpPOCOB i
cobeceloBaHUsl HAXOAUTCS B MPUIIOKEHUU 2.



MeToanyeckue yKka3aHus 0 NOATOTOBKe pedepara

Pedepar oTHOCUTCSA K KaTeropuu «IUCbMEHHas pabdoTa», opopmiseTcs Mo

npaBuiaM o(popMIIeHUS TUCbMEHHBIX padoT cTynentamu [[BOY.

H€O6XOIII/IMO O6paTI/ITI> BHHUMAHHNC Ha CJIICAYIOIIUC ACIICKTHI B O(bOpMJIGHI/II/I

pedepara:

Ha0Op TEKCTa;

CTPYKTYypHUpPOBaHHUE pabOTHI;

oopMieHHE 3arojlOBKOB BCEX BHUIOB (pyOpUK-MOAPYOPHK-ITyHKTOB-
MNOJIMYHKTOB, PUCYHKOB, TaOJIUL, IPUITIOKEHUI);

oopmieHNE TIEpEeUnCIeHUH (CITMCKOB C HyMepalluel Ui MapKupOBKOiN);
oopmieHue TadbauL;

oopmienue wuOcTpauuii (rpaduku, pUCYHKH, (ororpaduu, cxemsl,
«CKPHUHILIOTBD? );

Habop 1 opopMiieHHe MaTeMaTUUECKUX BhIpakeHUH (hopmyi);
oopMIIeHHE CHHCKOB JHUTEpaTyphl (OMOMHMOrpaduUecKux OMUCAHUN) H
CCBUIOK Ha UICTOYHHUKHU, IUTUPOBAHMUSL.

Habop Tekcra

Habop Ttekcta ocymiecTBiseTcs Ha KOMIBIOTEPE, B COOTBETCTBHH CO
CJIETyIOIUMU TPeOOBAHUSIMHU:

nevyaTth — Ha OJIHOW CTOpOHE JncTta Oeroit Oymaru popmara A4 (pasmep 210
Ha 297 MM.);

VHTEPBAJl MEKCTPOUHBIN — [OJIYTOPHBIN;

mpudt — TimesNewRoman;

pasmep mpudTa - 14 nrT., B TOM YKCIE B 3ar0JI0OBKAX (B Ta0IUIAX T0MyCKaeTCs
10-12 or.);

BBIPAaBHUBAHUE TEKCTA — «I10 HTUPUHEY;

NOJIS CTPAaHMIIBI JieBoe — 25-30 mm., ipaBoe — 10 MM., BepxHee 1 HuxHee — 20
MM.;
HyMepalus CTpaHUll — B IPABOM HUKHEM YIJIy CTpPaHUUBbI (ISl CTPaHHUI] C
KHUKHOW OpHEHTAIlMel), CKBO3HAs, OT TUTYJBHOTO JHUCTA JI0 MOCJIEIHEU
CTpaHuIlbl, apabckumu 1udpamu (IepBOi CTPAHUIICH CUMTACTCS TUTYIIHHBIN
JUCT, HAa KOTOPOM HOMEpP HE CTaBUThCS, Ha CIEAYIOLIEH CTpaHULE
npocTasisiercs nudpa «2» u T. 1.).

pEXKUM aBTOMAaTUYECKOIO0 MEPEHOCa CIIOB, 3a HCKIIOYEHHEM THUTYJIBHOTO
JMCTa M 3aroJIOBKOB BCEX YPOBHEHM (IEpeHOC CIOB Uil OTAEIBHOrO ad3ana
onokupyercst cpencreamu MSWord ¢ momoipio komauasl «Popmar» —
a0b3a1] mpu BHIOOPE OMIUU «3AIPETUTh ABTOMATUYECKHM MIEPEHOC CIIOBY).
Ecnu pucynok winu tabnuma pa3MenieHsl Ha aucte Gopmara 6ombie A4, ux

CIEAyEeT YUYWUTBIBATh, KaK OJHY cTpaHully. Homep cTpaHunbl B 3THX Clly4asx
JIOITYCKAETCs HE MTPOCTABIIATh.

Crucok nuTepaTypbl U BCE NPUII0KEHHS BKIIFOUAIOTCS B OOLIYIO B CKBO3HYIO

HYMEPALMIO CTPAHUIL] paOOTBHI.



Pexomenmanmu o odopmiieHn o Tpadudeckoro MaTepraia, moJydeHHOTO C
HKPAHOB B BUJIE CKPUHIIIOTOBY.

I'paduueckue komuu HKpaHa («CKPUHILOTHI»), OTpaxkawlue rpaduku,
TUarpaMMbl MOJICJICH, CXEMBbI, JKpaHHbIe (GOPMBI W T.I. JOJKHBI OTBEUYATh
TpeOOBAaHMSIM BH3yaJIbHOW HATISAHOCTH TIPEJCTABICHUS WILIIOCTPATUBHOTO
Marepuaja, Kak I0 pa3MepaMm TpapuiyecKnuxXx OOBEKTOB, TaK W pa3peliaroriei
CIIOCOOHOCTH OTOOPaKEHHUSI TEKCTOB, IBETOBOMY O(OPMIICHHUIO M IPYTUM BaKHBIM
MOJIb30BaTEIIbCKUM ITapaMeTpam.

PexomeHntyeTcst B cpejie mporpaMMHOTO MPHIIOKEHUSI HACTPOUTh «IKpPaH» Ha
mapaMeTpbl MacIITaOMpPOBaHUS W pa3MENICHHUS CHHMAaeMBIX I HILTFOCTPaIliu
00bekToB. IIpr 3TOM HEOOX0MMO yOpAaTh <«JIMIITHKUEY» OKHA, KOMAHJIbl, BBIICIICHHS
OOBEKTOB M T.II.

B mepeneceHHBIX B pedepar «CKPUHIIOTaX» PEKOMEHAYETCS «CPE3aTh
HEHY)XHBIE O00JacTH, TyTeM pEAaKTUPOBAHUS  «HU300paKECHHI», a TMpHu
HEOOXOMMOCTH OTMACIITaA0UPOBATh WX IJISl 3aMOJHEHUS CTPAHUIBI OTYETA «IIO
IITUPUHE.

«CkpuHIIOTH B pedepare oQOPMIISIOTCS KaK PUCYHKH, C 3arojlOBKaMu,
MOMEIIACMBIMA HIKE OOJIaCTH PHUCYHKOB, a B TEKCTE JOJKHBI OBITh CCBUIKM Ha
yKa3aHHbIC PUCYHKH.

MeTtoauyeckue YKa3aHusA 10 MOAT0TOBKE K 9K3aMCHY

K koHmy cemectpa oOyvaromuics JODKEH OTYHUTATBCS IO  BCEM
NPaKTHUYECKUM padboTaM. Tembl, paCCMOTPEHHBIE Ha JIEKIIMOHHBIX 3aHATHIX, HO HE
3aTPOHYTHIE HA MPAKTUYECKUX 3aHATHAX, pa30UparoTCs 00y4aroIUMUCA BO BPEMS
CaMOCTOATENBHOMN pabOTHI.

[Ipu moAroToBKE K 3K3aMEHY HEOOXOJIMMO MOBTOPUTH YUEOHBIH MaTepua,
WCIIOJIb3Ysl KOHCIIEKT JIEKIIUA, OCHOBHYIO U JIOTIOJHUTEIBHYO JINTEPATYPY.



[Ipunoxenue 2

MMHUCTEPCTBO OFPA3OBAHMS 1 HAYKU POCCUMCKOM ®EJIEPAIIMU
denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00Pa30BaTEeIbHOE YUPEKICHUE BBICIIIETO
o0pa3zoBaHUs
«/{aJIbHEeBOCTOYHBIN (eiepabHbII YHUBEPCUTET»
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Hacnopt ®OC

Kon u popmynuposka
KOMIIeTeHIIUH

Jrtanbl GOPMUPOBAHHUA KOMMETEHIMH

OcHOBHbIE HETMHEWHBIE SBJICHNU,

3¢ dexThI, mporecchl B 001aCTH
panno(u3nKH, UX OCHOBHBIE
XapaKTePUCTHKH U 3aKOHOMEPHOCTH;
PaznuuHble moKa3aTenu, MeTO/Ibl, IpU
MIOMOIII KOTOPBIX OMHUCHIBAIOTCS
MIOBEJICHUE HEJIMHEHHBIX TUHAMUYECKUX
CHCTEM Pa3IMYHON IPUPOIBI H CTPYKTYpa
(bpakTanbHbIX 0OBEKTOB

3Haer

Hcnosb30Bath CyLIECTBYIOIINE
MaTeMaTHYECKUE METO bl OTTUCAHMS
HEJIMHEMHBIX SIBJIEHUW U MPOLIECCOB B
3JIEKTPOHHBIX CXEMAX U IIPH
B3aMMO/ICVICTBUH BOJIH C MAaTE€PUAJIbHBIMU
cpenamu; Mcnonb3oBaTh
COOTBETCTBYIOLIEE MPOTPAMMHOE
o0ecrniedyeHue A1l MOJICIUPOBaAHUS
HEJIMHEHHBIX SBJICHUMN B 001aCTH
panuopu3NKu

ITK-3. '0TOBHOCTE HCCIENOBATE
O0COOCHHOCTH PacIpOCTpaHEHUs
pa}lI/IOCI/IFHaHOB B paSJ'H/IT-IHBIX
buznyeckux cpeaax

Ymeer

CoBpeMEHHBIM ITPOrPaAaMMHBIM
obecrieueHneM s MOJICTUPOBAHUS
HEJIMHEWHBIX SIBJIEHUH B 0071aCTH
pannopu3uKHy;

Hawikamu nmpuMeHeHUs
MaTeMaTH4eCKOro anmnapara Jjist
OITMCAaHUS HEIMHEHHBIX SIBICHUN U
MIPOIIECCOB B JIEKTPOHHBIX CXEMaxX U MpHU
B3aUMOJICHICTBUH BOJIH C MaTepUaTbHBIMHU
cpenamu

Bnaneer

Ne | KoHTpomupyem Konbl, HauMeHOBaHUE U 3TalbI OneHouHBIE CpesicTBa

n/m bI€ pa3fesbl / (hopMUpoBaHHS KOMITETEHIUI TeKy it IPOMEKYTOT

TEMBI
IUCIUILINHEI

KOHTPOJIb

Hasa
aTTeCTanus

Teopernueckas
4acTh

[1K-3

3HaeT OCHOBHBIE
HEJIMHEHBIE
aBIeHus, 3P PeKThI,
MPOIECCHI B 00TacTH
pamuopu3NKH, UX
OCHOBHBIE
XapaKTEPUCTUKHU U
3aKOHOMEPHOCTHU

CobecenoBan
ne

Bonpocsr st
IIOATOTOBKH
K DK3aMCHY

IIpakTnueckas
4acTh

[1K-3

YwMmeer
HCIOJIb30BATh
CYILIECTBYIOIIIHE
MaTeMaTHYECKHUE

Pedepar

Bomnpocsr 1is
MHOJITOTOBKU
K 9K3aMEHY




METObI OTUCAHUS
HEJIMHEHHBIX
SIBIICHUM 1
MIPOLIECCOB B
3JIEKTPOHHBIX
CXeMax U IpU
B3aUMOJICCTBUH
BOJIH C
MaTepUATbHBIMHU
cpenamu

Bmaneer naBeikaMu
MPUMEHEHUS
MaTeMaTHYECKOTO
arnmapara s
OIMMCaHUs
HEJIMHEHHBIX
SIBJICHUH U
IIPOLIECCOB B
3JIEKTPOHHBIX
cXemax M npu
B3aUMOJACHCTBUH
BOJIH C
MaTepUaIbHBIMHU
cpenamu

Kontponbsnas | Bonpocs! st
pabora MOJITOTOBKH

K DK3aMCHY

IlIkaJia oueHUBaHKs YPOBHSA CPOPMHUPOBAHHOCTH KOMIIETCHIUM

Kon u Jtansl GopMHPOBAHUA KpUTEpHUHU NoKa3aTeju
¢Gopmyupo | KomMmeTeHIUU
BKa
KOMIIeTeHIIU
"
[1K-3. 3naet ocHoBHBIe | CpopmupoBanusie | 60-74
['oTroBHOCTB HEJIMHEHbIE 3HAHUSA OCHOBHBIX
UCCIIEA0BATh SIBJICHUS, HEJTMHEWHBIX
O0COOEHHOCTH SHACT 3¢ deKTsl, SIBJICHUH,
pacrmpocTpaH (noporos MPOILIECCHI B a¢dexToB,
€HUS -~ oOJactu MPOIIECCOB B
paguocHUrHan yPOBEHD) pannou3uKy, UX | 00JIaACTH
OB B OCHOBHBIE pamnopu3NKH, UX
pa3IMYHBIX XapaKTEPUCTUKU | OCHOBHBIX
(bU3UIECKUX " XapaKTEPUCTHK U
cpenax 3aKOHOMEPHOCTU | 3aKOHOMEPHOCTEM
Ymeer Chopmuposannoe | 75-89
HCII0JIb30BaTh yMEHUe
yMeer CYLIECTBYIOIIME | HUCIOJIb30BATh
(nposH MaTeMaTUYeCKUE | CYILECTBYIOIINE
y o) METO/IbI MaTeMaTH4eCKue
onuCcaHus METO/bl OTUCaHUS
HEJIMHEHHBIX HEJIMHENHBIX
SIBJICHUY U SIBIICHUW U




MPOIIECCOB B

IPOLIECCOB B

3JIEKTPOHHBIX JEKTPOHHBIX
CXeMax M Mpu CXeMax U Mpu
B3aUMOJICHCTBUU | B3aMMOJIECHCTBUU
BOJIH C BOJIH C
MaTepUaIbHBIMU | MaTepUAIbHBIMU
cperamu cperamu
¢buznueckux bu3nueckux
cpenax cpenax
Bnaneer VYecnemHoe u 90-100
HaBbIKaMU CUCTEMaTHYECKOE
IIPUMEHEHHUS IIPUMEHEHHE
MaTEeMaTHYECKOro | MaTEMaTHYECKOIro
ammapara Jjs anmapara Jjs
OIHCaHUs OIMCAHUSA

BIAJEET | HEJIMHEHHBIX HEJIMHEHHBIX

(BBICOKU | SIBJIEHUU U SABJICHUW U

i) IIPOLIECCOB B IIPOLIECCOB B
ANEKTPOHHBIX IEKTPOHHBIX
CXEMax M Ipu cXeMmax u npu
B3aMMOJCHCTBUH | B3aMMOJCHCTBUH
BOJIH C BOJIH C
MaTepUaJbHBIMU | MaTE€pPUATIbHBIMU
cperaMu cperamu

OueHo4YHbIE CPeICTBA IS IPOMEKYTOYHOM aTTecTalun

1. TpexBOJIHOBBIE B3aUMOJICUCTBUS B KBAAPATUYHOMU CpeJIe.

2. [TapameTrpuueckoe mpeoOpa3oBaHUE YACTOTHI MPH BBICOKOYACTOTHOM
Hakaudke, 3QPEeKTUBHOCTH MpeoOpa30BaHMs YaCTOTHI BBEPX U BHU3.

3. YeThIpeXBOTHOBBIC B3aUMOJICUCTBHUS B KyOWYHOU cpene. YpaBHEHUS
Mbsuim-Poy.

4. Judpakuus ycuamBaeMbIX BOJIH U 3P(EKT aHOMaIIbHON (POKYCUPOBKHU
My4Ka B ONTHKE.

S. dusnueckas NOPUPOJAa U OCHOBHBIE YpPaBHEHHUS BBIHYXXJICHHOTO
KOMOMHAIIMOHHOTO PAaCCEsHHUS.

6. 3aKOoHBI COXpaHEHHsI B OTCYTCTBUE auccunanuu. [lopor renepaunuu.
BoinyX/IeHHO€ KOMOMHAIIMOHHOE paccesiHue BIIEpe.

7. ConuronHoe pemeHue ypasHenusi Kopresera — ne ®pusa.

8. ConuToHHOE pellleHNE YpaBHEHUS CUHYC-1 opAoHa.

Q. ConuToHHOE pelieHne HenuHerHoro ypasaeHus Llpenunrepa.

10. ConutonHoe pemienue ypaBHeHuss Konamoroposa-IleTrpoBckoro-
[InckyHoBa.

11. BoiiHOBOE ypaBHEHHE 11 CIUIOIIHOW CIIy4ailHO HEOJTHOPOIHOM CPEBI.

12. Meroasl  MOJEIMPOBAHUS  PACHPOCTPAHEHUS  PaIMOBOJIH

IlepeyeHb BONIPOCOB K 3a4eTy

TypOyJIEHTHOM cpejie B ciaydae clia0biX (QIyKTyaluu.




13. PacnpocTtpanenue BOJHOBOTO MydYKa B MpeAeiaX MPsSMOil BUTUMOCTH.

14, Cunbable Quyktyanuu. [lapabonmdeckoe ypaBHenue. [Ipubnmxenue
¢dazoBoOro ’KpaHa.

15. budypkauun Ilyankape-AnnponoBa-Xonda, Helimapka, yaBoeHus

epHoIa.

16. Cenno-y3ioBbeie  Oubypkanuu KopazMepHocTH oauH. budypkamuun
KOPa3MEpPHOCTH JBA.

17. Cuenapuit @eiirenbayma mnepexoja K Xxaocy depe3 Oudypkamuu

yaBoenus nepuoja. [Ipouenypa Kéuurca-Jlamepes. budypkanuonnas guarpamma.
YuuBepcanuu Qeiirenbayma.

18. Cuenapuii Prosns-TakeHca mepexofa K Xaocy uepe3 paspylleHue
JBYX4acCTOTHBIX KoneOanuii. Crienapuii [Tomo-MaHHEBHIIA Tepexoia K Xxaocy 4epes
NEPEMEKAEMOCTb.

19. Crtpannbiii artpakTop. OtoOpaxkenue DHo. OtobOpaxkenue Wkenbl.
Bnusinue nryma Ha opMy aTTPaKTOPOB XaOTUUECKUX CUCTEM.

20. Cucrema Jlopenna-Péccnepa.

21. Ocuwuisitop  Yenel.  Ocuuwmisitop  Bau-nep-Ilona.  Ocuwmuisitop
Hyddunra. KapTsl JUHAMUYECKUX PEKUMOB.

22. DNEeKTPOHHbBIC reHepaTopbl Xa0TUYECKHUX Kosie0aHui u
COOTBETCTBYIOIIHE UM aTrTpakTopbl. Cxema JI.Uya.

23. Pasmepnocts Xaycnopda. Onpenenenue, Kiaccuukamms, mpuMepbl
bU3HYEeCKUX U MaTeMaTUYECKHUX (DPAKTAIOB PA3TUYHBIX Pa3MEPHOCTEH.

24, OKCHepUMEHTAIbHBIE ~ CIOCOOBI  ompeaeneHus  (pakTaTbHON
pazMepHOCTH. MynbTH(paKTaTbHBIE MHOXKECTBA.

25, Camononobue LIyMOB co CIIEKTPAJIBHOU IJIOTHOCTBIO,
NOAYMHSIONIEHCS 00001IeHHO-TUNIEpOOInYecKoMy 3aKkoHy. Kiaccudukarusi.

26. OneHka CTENEHU CIIYYalHOCTH TpoIlecca NP MOMOIIM TOKa3aTes
Xepcra (H=R/S). ABrokoppensunonHsie (yHKuMH HIymMoB. CBsi3b mokazarens
XepcTa U CTETIEHHOTO MTOKa3aTeNs CIIeKTPaIbHOM TIIOTHOCTH ITyMa.

27. @®pakTaJlbHBIE ~ AHTCHHBI. [lepcriekTUBHBIE ~ MeTaMaTepUalIbl.
OTtpaxxeHnue BOJH (PpaKTaTbHBIMU TOBEPXHOCTSIMH.

28. XaoTHYeCKWe CHUTHAJIBI  KaK  HOCUTEIW  HMHPOpMAIMK  JJIs
MEPCIEKTUBHBIX CHCTEM CBs3H. [IpsiMoxaoTHueckasi cucrema CBsI3H.

29. @pakTasibl B JAWCTAHIIMOHHOM  30HJIMPOBaHUU, OOHApYy>KCHHE
O00BEKTOB, CUTHAIOB Ha (oHE NTIyMOB. DpakTaabHbIE METOJbI MOJCTUPOBAHUS
MMOBEPXHOCTEN 0OBEKTOB.

30. @pakTanbHBIE CBOWCTBA paarocurHaNoB. COBpEMEHHBIE METOJIbI
0o0OpabOTKH  pEYEeBBIX  CUTHAJOB, u300paxeHuil. DpakTanbHOE  CXKaTUE
U300paKEHUH.

OueHo4YHbIEe CPeACTBA VIS TEKYIIEro KOHTPOJIS

Ilepeyennb BONPOCOB /1151 cOGece10BaAHUS



MOJVIJIb 1. B3anmonencTBus BOJIH B HENUHENHBIX cpenax. COIUTOHBI

Pasnen 1. BomHbI B HEMMHEWHBIX cpefax. DIEMEHTHl HEJTUHEWHON ONTUKHU

Tema 1. Tpex- 1 4eTBIPEXUaCTOTHBIE B3AMMOJCHUCTBUS B HEIMHEWHBIX Cpellax

Hucnepcuss u cuUHXpOHU3M. ONHUCaHWE TPEXBOJHOBBIX B3aUMOJCHCTBUM.
3akoHBI COXpaHeHHs B cpelae 0Oe3 mnorepb. ['eHepanust BTOpOW TapMOHMKH.
B3anmogeiicTBuEe BOJIH B HEMOIJIOMIAIONIEH Cpelle NMPU TOYHOM CHUHXPOHH3ME.
BiustHue nuHelHbIX oTeps. [lapamerpuyeckue npoieccsl B KBaAPATHYHON Cpeie.
[TapameTpuueckoe mpeoOdpa3zoBaHUE YACTOTHI BHU3 MPU BEICOKOYACTOTHON HaKaYyKe.
DddexkTuBHOCTH MPEe0OpPa30BaHUS YaCTOTHI BBEPX U BHU3.

OcCHOBHbIE ypaBHEHHSI UYETBHIPEXBOJHOBOrO B3aumozeiicTBus. IlepBbie
WHTETpajibl YpaBHEHUW B OTCYTCTBUE AMCCUINALMM (COOTHOUICHHS Mennu-Poy).
['enepanus TpeTbell TapMOHUKHY B HEMOIJIOIIAIOLIEH CpEE.

Tema 2. DaeMeHTbl HETUHEWHOW ONTUKHU. BBIHYXJIEHHOE KOMOWHAIIMOHHOE
paccesnue ceeta (BKP)

[IpeoOpa3zoBaHMe YacTOT B BOJIHOBBIX IIydyKaX B KBAaJpPaTUYHOU cpere.
OcHOBHBIE ypaBHEHHUs. B3anmoaelcTBHE [BYX YCWIMBAEMBIX IIyYKOB IIpHU
IOCTOSSHHOM  BBICOKOYACTOTHOM  HAKayke.  YpPaBHEHHUS  OJHOBOJIHOBOTO
npubamxenus. Judpakius ycunuBaeMmblX BOJH M 3((EeKT aHOMalbHOU
doxycupoBku mnyuka. [lapamerpuueckas auddysus. OOpaileHue BOIHOBOTO
(dbpoHTa MPU YETHIPEXBOJIHOBOM B3aUMOJICHCTBUU B KYOUYHOM cpejie.

®uznueckas npupoga BKP. OcnoBHbie ypaBHeHus npouecca BKP. CtokcoBo
U3JlydyeHue. 3aKOHbl COXPAHEHUs B OTCYTCTBUE Auccunanuu. [lopor renepanumu.
BoiHy)neHHOe KOMOMHAIMOHHOE paccesHue Bneper. [IpeoOpa3zoBanue sHepruu
HaKa4Ky B BOJIHY CTOKCOBA u3nyuenus npu BKP Hazaa. AHTUCTOKCOBO U3ITyYEHUE.

Paznen 2. PanuoBonasl B TypOyneHTHON aTMocdepe. COTUTOHBI

Tema 1. ConuTOHBI Kak pelICHNs] YPAaBHEHUN JUHAMUKU

Conurtonnoe pemenue ypauenus: Kopresera — ge ®puza (Kad). OcHoBHBIE
cBoMcTBa ypaBHeHusA Kn®. da3oBas MII0CKOCTh CTALIMOHAPHBIX BOJIH. AMIUIATY/A,
CKOPOCTb PAaCHPOCTPAHEHHUS], IIUTEIbHOCTb. COJMTOHHOE PELICHUE YpPaBHEHUS
cunyc-I'opgona. OCHOBHbIE CBOMCTBA COJIMTOHHOIO PELICHHS YPABHEHUS CUHYC-
['opnona. COJMTOHHOE W CTallMOHAPHOE PEUIEHUS HEJIWHEWHOr0 YpaBHEHUS
Ipenunrepa. ®a3zoBasg  IUIOCKOCTb  CTAllMOHAPHBIX  BOJH. Y PaBHEHHUE
Konmoroposa-Ilerposckoro-Iluckynosa (KIIIT). Pemenne ypasnenusi KIIIT B
dbopme conutoHa. [Ipumepsl COMUTOHOB B IPUPOJIE.

Tewma 2. PactipocTpanenue paaroBOiH B TypOyJIEHTHOM aTMocdepe

BosnHOBOE ypaBHEHHE ISl CIUIOIIHOW CIIy4allHO HEOJHOPOAHOM CpEJbL.
Paccednue BonH B ciaydallHOM cruiomHOM cpene. @opmyna bpykepa-I'opaona.
Metoasl MoIeTMPOBaHUS PACIPOCTPAHEHUST PAAUOBOJIH B TypOyJIE€HTHON cpese B
ciyyae cnaOeix  Quykryarmuit.  [lpuOmmkenue PreitoBa.  CraTuctuueckue
XapakTepUCTUKU YpoBHA U (¢a3bl. CunbHble (aykryanuu. I[lapabonnueckoe
ypaBuenue. Meton [Noitrenca-Kupxroda. [lpubnuxenue ¢pa3zoBoro 3xpaHa.

MOJVYJIb 2. CnocoObl omucaHWsl HEIWHCHHBIX IUHAMHUYECKHUX CHCTEM.
Junamuyeckuii xaoc U (ppakTaiibl B 2JIEKTPOHUKE, PAAUOCBI3U, paiuohu3uKe

Paznen 1. OcoOeHHOCTH TOBEJACHUS HEIMHEHHBIX TUHAMUYECKHX CHUCTEM,
YCJOBUSI XaOTUYHOCTH. DJIEKTPOHHBIE TEHEPATOPHI Xaoca



Tema 1. CMeHa pexnma MNOBEICHUS HEIWHEUHBIX JUHAMUYECKHX CUCTEM
(budypkammm), crieHapuH MEpexo/ia K Xaocy

[Tonsatue o ¢azoBom mnpocrpancTBe. budypkanus Ilyankape-AHapoHoBa-
Xonga. Mdarkas u xKecTkasg MOTEPU yCTOMYMBOCTU. budypkanum npenenbHbIX
nuKIoB. budypkanus ynBoenus nepuoja. budypkauus Helimapka poxnenust B
¢dazoBoM TmpocTpaHCcTBE HHBapuaHTHOro Topa. Cemnno-y3noBbie OudypKanuu
KOpa3MepHOCTH ofuH. budypkaius kopazMepHOCTH JiBa.

Hapymienue ycTOMYMBOCTM M TMEPEXOJ K XAOTHUYECKOMY MOBEICHHUIO.
Cuenapuit @elirenbayma nepexoja kK xaocy uepes oudypkanuu yaBOCHHS MepHoIa.
Omnucanue MOBEACHUA IUHAMHYECKONM CHCTEMBI Yepe3 TOYEHYHOE OTOOpakeHue.
[Tpouenypa Kénurca-Jlamepes. budypkanumonHas puarpamma. YHHBEpCAIUU
Oeiirenbayma. Crienapuii Prosns-TakeHca mepexoaa K Xaocy 4yepes paspylieHHe
JIBYyX4acTOTHBIX KoieOanuil. Cuenapuii [lomo-MaHHeBuUIIs iepexojia K Xaocy 4epes
NEPEMEKAEMOCTD (3a CUET YBEIIMUEHHUS YUCIIa XAOTUYECKUX BCIUIECKOB).

Tema 2. TpaaMIMOHHBIE U CTPAHHBIE ATTPAKTOPBL. ATTPAKTOPBI T€HEPATOPOB
Xa0TUYECKUX KOJIEOAHUI U CUCTEM, IEMOHCTPUPYIOUIUX Xa0THUYECKOE IMOBEICHUE

Kiaccudeckue arTpakTophl: aTTPaKTOPhI TUIIA YCTOMYUBBIN UK, GOKYC, TOP.
CoOO0TBETCTBYIOIIME UM 3aBUCUMOCTH OT BPEMEHHU. T€pMHH «CTPaHHBIN ATTPAKTOP.
OTtoOpaxenue IHo. Otobpakenue Nkenpl.

Onucanue AMHAMHYECKUX CHUCTEM 4epe3 cucTteMbl auddepeHinaibHbIX
ypaBHeHU#. YucnenHoe penienne cucteMbl AuddepeHnaibHbIX ypaBHEHHH.

Cucrema Jlopenna-Péccnepa u ee arTpaktop. ABTOKONI€0aTeIbHAS PEAKITHUS 110
A.Toeropunry. CBOMCTBa CTpaHHBIX aTTPAKTOPOB.

Ocmumsarop Yenel. Ocummnsitop Ban-nep-Ilonsa. Ocummmstop dyddunra.
HeaBTOHOMHBIN aBTOTEHEPATOP C KECTKUM BO30OYx aeHHEM. KapThl THHAMUYECKHIX

PEXKUMOB.
DNEeKTPOHHBIE T€HEPATOPBl XaOTUYECKUX KOJIEOAHUI U COOTBETCTBYIOIINE UM
aTTPAKTOPBL. I'eneparop Kustiiko-ITnkoBckoro-PadnnoBuya. I'eneparop

JmutpueBa-Kucnona. Cxema JI.Uya.

AHanu3 paboThl aBTOreHepaTopa Npu HaAIMYUU yMa. MeTo JInHeapu3aium.
Cratuctuyeckas quHaMuKa (pa30BOM aBTOMOJICTPOMKH.

OcCHOBHBIE CBOWCTBA JIETEPMUHUPOBAHHOTO Xaoca. CrmocoObl omucaHus
CTPaHHBIX aTTPAKTOPOB U TMIOBEJICHHUS XAOTHUYECKUX JIHUHAMUYECKUX CHUCTEM.
Ceuenus Ilyankape. [Tokazarenu JlsmyHoBa.

Brusaue nmryma Ha GopMy aTTpaKTOPOB XaOTUYECKUX CUCTEM.

Pa3nen 2. OcHOBBI TEOpUHU (PPAKTAIOB U €€ TPUMEHEHUE K PA3IIMYHBIM 3a/1a4aM
B 00J1aCTH PainOCBS3H, PATUOPUIUKU

Tema 1. OcHoBbI TeOpuu dpaktanoB. OpakTaabHbIE pa3MEPHOCTH

Omnpenenenue ¢pakraia 1o b.MannensOpoty (paHHee U MO37HEE).
Knaccuduxanus ¢paxranoB no A.lloranoBy (Maremaruyeckue, (QpuU3UYECKHE).
[Tpumepsl KiIaccMuecKUX MaremMaTudeckux ¢pakraioB — KaHTtopoBa mbUIb,
cHexnHka Koxa. Berumcnenue ux pasmepHocTed. Pa3mMepHOCTh IpoCTpaHCTBa
BJIO’KEHUSI M TOMOJIOTMYECKasi pa3MEPHOCTh COCTABJISIONINX 2JIEMEHTOB (ppakTaa.

[Tapagokc omnpeneneHust IIMHB 6eperoBoit JuHUH. [ITpumepsl PppakTanbHBIX
00BEKTOB pa3zHOil pazmepHocTHU. [lapanokc ¢ ppakTaabHBIMU MIECTUYTOJBHUKAMHU



(HapylIeHHEe COOTHOLIEHUH €BKJIMJI0BOM reoMerpuu). CTpyKTypa CedeHHs
[Tyankape cTpaHHOTO aTTpaKkTopa Kak KAHTOPOIIOJA0OHOE MHOMXKECTBO.

OKCcHepUMEHTANIbHbIE CIIOCOObI OmpeneseHuss (PpakTaibHOW pPa3MEPHOCTH.
Meronauka ['paccoeprepa-Ilpokauuo. Mudopmanumonnas pasmepHocTb. CHEKTp
pasmepHocTeit  Penbu. MynbpTudpakranbible  MHOXecTBa. DpaKTalbHOCTb
reoMeTpuyecKkas u (ppakTanbHOCTh CTPYKTypHas. JlpeBecHble rpadpl Kak MpUMep
00BEKTa CO CTPYKTYpHOH @¢pakTanbHOCThIO. DpakTanbHas pa3MEpHOCTb Kak
OTHOLIEHUE SHTPOIHIA.

Tema 2. CayuaiiHple caMOnoJoOHbIE IpoLecchl ¢ 0000IIEHHO-
rUNEpOOTHYECKIM CIIEKTPOM (IITyMbI)

Camormnomobue cTeneHHbIX 3aK0HOB. CamMomnoo01e mryMoB CO CIEKTPaTbHON
IJIOTHOCTBIO, TTOAUHHSIONICHCS 00001IeHHO-TUIIepOoIndecKoMy 3akoHy. CTeneHb
UX CIY4YalHOCTH/HECITy4alHOCTH. AJJUTHBHBIA O€NIbIi TrayCCOBCKUM IIyM.
P030BBII IyM Kak MCHUXOAKYyCTHYECKUIN SKBUBAJIEHT Oenoro myma. MHTerpan ot
OpOYHOBCKOI'O JIBM>KEHHSI (BUHEPOBCKHI MPOLECC) — KOPUYHEBBIA IyM. CHEKTp
MOIIIHOCTH KPHUBBIX U3MEHEHHMs LIeH Ha (POHJIOBOM M BaJIOTHOM pbIHKax. CUHUI
ryM. YepHslil 1i1yM, COOTBETCTBYIOIIUN KATACTPOPUUECKUM SIBIICHUSM.

OueHka CTENeHH CIy4alHOCTH Ipolecca IMPU MOMOIIM IOoKa3aresss Xepcra
(H=R/S). 3nayenuss moka3arensi, COOTBETCTBYIOLIME Ppa3IWYHBIM IIyMaM.
ABTOKOppeNAIMOHHbIE (PYHKIUHU IMIyMOB. CBsI3b MOKa3aTelNss XepcTa U CTENEHHOIO
II0KAa3aTesIs CIIEKTPaJIbHON INIOTHOCTH IIyMa.

Maremaruueckue U (pusnueckre crocoObl MOJYyYEHHUs! IIYMOB C Pa3iNuHbIM
CIIEKTPOM.

Tema 3. IlpumeHeHue »dS1IeMEHTOB Teopud (paKTaJIoB UM TEOPUU
JMHAMHYECKOTO Xaoca B MPAKTHYECKHX 3aJadax paguoQHU3uKd, pajuosIOKallNH,
paguoCBA3U

HlpoOHoe wuHTerpoauddepeHIMpoBaHue KaK COBPEMEHHBI WHCTPYMEHT
aHanu3a (QpakTaJbHbIX SBJICHUN U MPOLIECCOB.

@pakTanbHble aHTeHHBI. VX 4YacTOTHble U HampaBlIeHHbIE CBOMCTBA.
[lepcniexTuBHBIE (PpakTaibHbIE MeTaMaTepranbl. OTpaskeHne BOJIH (hpaKkTaTIbHbBIMU
MOBEPXHOCTSIMHU.

Bonpocel camoroo6HOro pasMeneHus: peTpaHCIsITOpOB s 0OecreyeHUs
KUBYYECTH CHCTEMBI CBsI3H. Ilosie3HBIE CBOMCTBA XAOTWYECKHX CHUTHAJIOB IS
BO3MOYXHOT'O IPUMEHEHUS B IIEPCIEKTUBHBIX cUcTEMax cBA3U. IIpsimoxaoTnueckue
CUCTEMBI CBSI3H, CTPYKTYpHAas CXE€Ma, XapaKTEPUCTHUKU. XA0THUYECKUE CUTHAIIBI KaK
Pa3HOBHUHOCTH IIMPOKOMOJIOCHBIX CUTHAJIOB.

@pakrtanasl B JUCTAHLIMOHHOM 30HAMPOBaHUH, OOHapy>KEHHE OOBEKTOB.
®pakTanabHble METOABl MOJCIUPOBAHMS MOBEPXHOCTEH OOBEKTOB, B TOM YHCIE
NOJICTUJIAIONIMX TMOBEPXHOCTEN, TOPHBIX penibeoB. PpakTanbHOE OOHAPYKEHUE
CUTHAJIOB Ha ()OHE IIYMOB.

@pakTanbHble CBOWCTBA pAJUOCUTHAJIOB, B TOM YHCIE PEYEBBIX U
TeNEeBU3UOHHBIX. COBpEMEHHBIE METOJbl OOpabOTKM pPEUEBBIX CHUTHAJIOB,
n3o0paxeHuil. @PpakrampbHoe cxartue uzoOpaxeHuil. KpaTkue Tteopernueckue
ceeneHus. [lpenmymecta u Hepocratku. OcoOeHHOCTH 00pabOTKU MHPOpMALIH
Pa3IMYHOTO Ha3HAYEHUS, B TOM YHCIIE€ MEIULIMHCKON HH(POPMAIIH.



Hepequb TEM JId JUCKYCCHUH

1. CpaBHEHUE COJIMTOHHBIX PEIICHUI pa3INuHbIX YpaBHEHUN

2. Anamm3 cuenapus ®eiirendbayma. [locrpoenne npouenypsl Kennrca-
Jlamepest pu pa3TUYHBIX 3HAYCHUSX YIIPABJISIONIETO MapameTpa

3. [TocTpoenune u ananmus OudypkanmoHHo auarpammel deiirenbayma.
PacueT yHUBEpCaTbHBIX KOHCTAHT

4. [TocTpoenue m aHanmu3 (QpakTadbHBIX aTTPakTOpoB OHO U WKensl,

atTpakTopa Jlopenua-Péccnepa. AHanu3 BIUsSHUSA IIyMa Ha pOpMy U yCTOHYMBOCTb
aTTPAKTOPOB

S. Bolunciienre pa3smMepHOCTH (PpaKTaIbHOTO OOBEKTA, BIOKEHHOTO B
JIBYMEpHOE TPOCTPAHCTBO, Mo Metonay I'paccOeprepa-lIlpokauuo. Iloctpoenue
CIly4ailHbIX M JI€TEPMUHUPOBAHHBIX (pakTanoB. Beruucienue nHPoOpMaMOHHON
pa3MEpHOCTH

6. OnpeneneHue  CHEKTPAIBHBIX  XAPAKTEPUCTUK  XAaOTHYECKUX MU
IIYMOBBIX BpPEMEHHBIX psAnoB. WaeHTudukanus Buaa LIyma. PexkoHCTpyKuus
aTTpakTopa IO BPEMEHHOMY psay. Beiuncienue ¢pakTalbHBIX pa3MEpHOCTEH
BpeMEHHBIX psAoB. Mcnonp3oBanue nporpammsl fractan

1. Omnpenenenue GppakTalIbHBIX Pa3MEPHOCTEH ONITUYECKUX U300paKCHHIM
€CTECTBEHHBIX W HCKYCCTBEHHBIX OOBEKTOB. OrmpezeneHne (ppaKTalbHBIX
XapaKTEpUCTUK PEYEBBIX W TEIEBU3UOHHBIX CHTHAIOB. PDpakTagbHOE CKaThE
M300paKeHU



