MuHuCTEepCTBO HAyKH U BBICIIEro 00pa3oBaHuUs
Poccuiickoit @eneparuu

DenepanbHOE TOCyAapCTBEHHOE OIOKETHOE
o0pa3oBaTelIbHOE yUpeKIeHHE BBICIIETO 00pa30BaHHUS
«JloHeukuil rocy1apCTBEHHBIA YHUBEPCUTET

DakynbTeT PU3UKO-TEXHUIECKHM
Kadenpa panuodusuku 1 HHGOKOMMYHUKAITHOHHEIX TEXHOJIOTHH
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PABOYAS ITPOI'PAMMA JUCIIUAIIJIMHBI

«TEOPUSI KOJEBAHU»
VYKpylnHeHHas rpynma HarpaBieHuH 03.00.00 ®u3uka 1 acCTpOHOMUS
IIOJrOTOBKHU
IIporpamma BeIcIIero o0pa3zoBaHUs IIporpamma GakanaBpuar
Hanpasnenune noaroToBku 03.03.03 Pagnodusuka
[Ipouns noaroTOBKU Panunodusuka
KBanudukanus baxanasp
®opma o0yueHus O4Hasi

PaGouas mporpamma aiariTupoBaHa JJIs JIHII
C OTpaHUYEHHBIMHU BO3MOKHOCTSIMU 3/I0POBbSI U HHBATHIOB

Honeux 2024



PaGouass mporpamma gucmuiumuel «Teopusi Kosiebanmiiy Juit oOydarommxcs IO
Hamnpasitesuio noarotoku 03.03.03 Pagmodusuka (IIpoduis: Pamuodusuka), cocrtaBieHa Ha
ocHoBaHMH @e/lepanbHOrO TOCYAapCTBEHHOro 00pa30BaTeNbHOrO  CTaHAAPTa  BBICIICTO
obpazoBanms — OakanaBpuar Mo HampasieHuto moxroroskd 03.03.03 Pannodusuxa,
YTBEPXK/ICHHOTO TpPHKa3oM MEHHCTEPCTBA HAYKH K BBICIIETO 00pa3OBaHHSA Poccuiickoit
denepanun ot 7 aBrycra 2020 r. Ne 912 (¢ u3m. u jrort.). ITopsizika opranu3aiiu 1 OCy IEeCTBICHHA
06pa3oBaTebHON JeSTENHHOCTH M0 00pa3oBaTebHBIM IMPOrpaMMaM BBICIICIO obpa3oBaHus —
mporpaMmaM 0akajaBpuara, IpOrpaMMaM —CICLHalHTeTa, [POrpaMMaMm —MarucTpaTypel,
YTBEp)KIEHHOrO IpPHKa3oM MEHHCTEPCTBA HAyKH M BBICHIErO 00pa3soBaHHSA Poccuiickoi
®enepanuu ot 06 anpenst 2021 r. Ne 245 (¢ U3M. 4 JI0IL.), B COOTBETCTBHH C yueOHBIM IUTAaHOM,
yTBepxkaeHHbM YuensM coperoM PI'BOY BO «Zloul'Y» s Habopa 2024 rona.

PazpaboTyuk:
7
K.(-M.H., TOLEHT ‘// J
kadenpsl pagroGu3nKu ‘/ﬂ N.A. Xynsxos
r
1 HH(POKOMMYHHUKAIIMOHHBIX TEXHOJIOIHH / / [

PaGouas mporpaMMa yTBEpXKJIEHAa Ha 3acelaHHM  Ka(eapel panuopu3uKu U
HH()OKOMMYHHUKAIHOHHBIX TEXHOJIOTHH
IIpotokoxn ot 26.03.2024 r. Ne 16

3aeyronuii kKageapoi .B. Jlanmiion

COI'JTACOBAHO: p

U.0. nexaHa QU3UKO-TEXHHIECKOT0 (paKybTeTa CZ C.A. ®omeHKO
28.03.2024 r.

V4e6GHO-METOAHYECKast KOMUCCHS (PU3NKO-TEXHHIECKOro (akybTera
[Tporokoun ot 27.03.2024 r. Ne 2
[Tpencenarens

,‘/

B. H. Kotenko

PyKkoBouTeb OCHOBHO# MPO(HeCCHOHAIBHOM /

00pa3oBaTeIbHON IIPOrPaAMMEI o

I-p TeX. HayK, Ipod. ‘ B.B. Jlanuios
26.03.2024 r.



1. MECTO JUCLIUIUIMHBI B CTPYKTYPE OBPA3OBATEJIbHOM ITPOT'PAMMEBI

1.1. TpebGoBaHus K MpeIBAPUTEIBHOMN MOATOTOBKE 00YUYaAIOMIMXCS, MPEIIIECTBYIONINE
U COIYTCTBYIOLIME JUCLUIUINHBI, HA KOTOPBIX OCHOBBIBAETCS N3yUYEHUE JaHHOM:
Kypcy  TpenIIecTBYIOT  TUCHMIUIMHBI ~ OOpa30oBaTeIbHOHM  MPOTPaMMBbl  BBICIIETO
npodeccuoHanbHoro oopazosanus «MaremaTrka» u «MHpopmaTka» 6a30BOI yacTH LUKIIA
MaTeMaTHYECKUX W E€CTeCTBEHHOHAYYHBIX JUCHUIUIMH, Monxynu «OOmas Qusnkay,
«Teopernueckas ¢usuka» U «MeToasl MaTeMaTHyeckod (u3ukm» 06a30BOM YacTH LMKIIA
npodeCCHOHATBHBIX AUCIUILTNH, Kype «Pannodusmnka u 3JeKTPOHUKa» BapHATUBHOW YaCTH
LUKJIa IPOPECCUOHATBHBIX AUCLUIUINH.
1.2. JlucuuiuimHbl, KypcoBble paOOThl W MPAKTUKH, JUIS KOTOPBIX OCBOEHHE IaHHOM
JUCLUIUIMHBI HE00X0AUMO KaK MpeIlIeCTBYOIIEe:
«PacnpocTpaneHue 37€KTPOMAarHUTHBIX BOIHY, «Pagno3neKkTpoHukay.

2. OIMMCAHUE AMCHUITJIMHBI

2.1. OO0uas xapakTepuCTHUKa

HaumeHnoBanue mokasaress 3HaueHue nmokaszarens
Haspanne 006pa3zoBaTeIbHON MPOTPaMMBbI 03.04.03 Papnodwusuka ( mporpamma
OakanaBpuaTa Pagmodusuka)
udp 1 Ha3BaHUE B COOTBETCTBUHU C b1.b.M2. Teopus konebanuii
y4eOHBIM IIAHOM
Yacte 00pa3oBaTeIIbHOM MPOTrpaMMBbl bazoBas yactp
KonnyecTBO 3a4eTHBIX €MHULL / BCErO YacoB 2,5/90

2.2.  Pacnpepnenenue yacoB 1o opMam u nepuoiam 00ydeHus

OO0111€e€ KOJINYECTBO YACOB
o
E CaMOCTOSI-
dopma g 8 5 - o
> | g JeKIu- | jJabopa- | MpaKkTH- | TEIbHOU opma
o0ydeHus 2 3 BCETO

s OHHBIX | TOPHBIX | YECKHX | pabOThI + KOHTPOJIS

KOHTPOJIb
OuHas 3 5 34 — 17 39 90 JK3aMeH

3. LEJM JUCLUTUIMHBI

Lens yrmyOieHHble TMPOQPECCHOHANBHBIC 3HAHUS IO TEOPUHM KOJIEOaHW M BOJH Kak
METOJIOJIOTUYECKOM OCHOBE COBPEMEHHOW paauo(U3MKu M BhIPAOOTaTh MPOQeCcCHOHATbHBIE
HaBBIKH MPAKTHYECKOTO MCTIOIb30BaHUS KOJIEOATEIbHO BOITHOBBIX MOJIETIEH.

W3y4YCHUE MEXAHMYECKOM KOMIIOHEHTBI COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTUHBI
MUpa, TOHITHH U METOJIOB UCCIICIOBAHUN TEOPHH KOJICOAHU;

OBJIQJICHUE AJITOPUTMAMH MaTEMATHYECKOIO MOJIECIIMPOBAHUS MEXAHUYECKHUX SBJICHUN;

(dhopMHUpOBaHHE YCTOWYMBBHIX HABBIKOB IO MPUMEHEHHIO OCHOBHBIX METOJOB TEOPUH
Kosie0aHui IpU HAyYHOM aHAJIN3€ CUTYAIHid, C KOTOPHIMU WHKEHEPY MPUXOIAUTCS CTATKUBATHCS
B XO0JIe CO3/TaHNs HOBOM TEXHWKH M HOBBIX TEXHOJIOTHIA;

03HAKOMIJICHHE C HCTOpUEH U JIOTUKOW Pa3BUTHUS TEOPHH KOJIEOaHUH.

4. KOMHIETEHIMHN ObYYAIOIMETI'OCS, ®OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOI'PAMMEI, X NH/IMUKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHM A

4.1. KowmmereHuuu



Komnerenuuu WNHaukaTopsl PesynbraTsl 00ydeHus
OIIK-1. OIIK-1.1. OIIK-1.1.1. 3Haer buzndeckue MOJIEJIH,
Cnocoben Ob6nanaer UCIIOJIb3yEMbIE ISl OMHMCAHUS  KosiebaTeabHO-
MIPUMEHSITh 6a30BBIMU BOJIHOBBIX SIBJICHUIA;
(GyHIaMEHTaNbH | 3HAHUSAMH, OCHOBHBIE 3aKOHBI K0JIe0aTeIbHO-BOTHOBBIX
bI€ 3HAHUS B MOJIyY€HHBIMH B MIPOLIECCOB;

obmacti GpU3NKU
1 paanopu3uKu
JUTSL PEIIeHUs
Hay4YHO-
HCCIIEI0OBATEIBC
KHX 3aJ1a4, B
TOM YHUCJIC B
chepe
Me1arOru4ecKom
JeSITeNIbHOCTH;

obmacTsax pu3MKH,
pamuopu3nuKy, a
TaKke B 001acTsIX
MaTeMaTHYECKUX U
€CTECTBEHHBIX
HayK.

OIIK-1.2. Ymeer
MPUMEHSTh U
CUHTE3UPOBAThH
3HaHUS U3
Pa3IUYHBIX
obnacrelt hu3uKu
U pagno(U3nuKU B
npoeCCHOHATILHO
W IeATEIIbHOCTH.

¢busmueckue 3PQGEKTh, MPUCYIIHE KOJIeOAHUSIM U
BOJIHAM;
OCHOBHBIE MAaTEMaTUYECKHE METO/IbI
MOJIeJTUPOBaHUS KOJIeOaHUIl U BOJIH.
OIIK-1.1.2. VYmeer pa3pabaTbIBaTh
MaTeMaTUYeCKUe MOJENU CHUCTeM Ha
NpEeCTaBICHUN TEOpUU KoJeOaHuil U BOJIH;
MPUMEHSTh MaTeMaTH4YeCKHe METOJAbl IJI1 aHaiu3a
MOJIeNIel W TIPOBOJMTH WCCIEIOBAHUS PEATbHBIX
CUCTEM Ha  OCHOBE  KoJebaTelbHO-BOJHOBBIX
IIPEACTABIICHUM;
OIIK-1.1.3. Bnaaeer HaBbIKAMU TIOCTPOCHHUS H
UCCIIC/IOBAaHUSI MAaTEMAaTHYECKHMX W MEXaHUYEeCKUX
MoJieIel TEXHUUECKUX CHCTEM;
HaBBIKAMHU MPUMEHEHHSI OCHOBHBIX METOJIOB TEOPUH
KojeOaHu! TMpH PEIIeHWH ECTeCTBEHHOHAYYHBIX U
TEXHUYECKUX 3a/1a4;

HABbIKAMU MPUMEHEHUS! THIOBBIX aIrOPUTMOB
WCCIICIOBAHMSI TUHAMUKNA MEXaHUUECKUX CUCTEM;

HaBBIKAMHU  HCIIOJNBH30BAaHUS  BO3MOXKHOCTEH
COBPEMEHHBIX KOMIBIOTEPOB M HH(POPMAIMOHHBIX
TEXHOJOTHI TpH aHATUTHUYECKOM U YHUCICHHOM
UCCIIC/IOBAaHIH MaTEMAaTHKO-MEXaHWUYECKIX MOJIeNei
TEXHUYECKUX CUCTEM.

aHajiu3a H

¢dusuko-
OCHOBE

5. I[TPOT'PAMMA JJUCLTATIJIMHBI

HazBauue teMbl

Kpatkoe cogepxanue TeMbl (BOIPOCH TEMbI)

Paznen 1. Beenenue B Teoputo kojeOaHMi

[Ipenmer Tteopun Konebanuii. HeoOxoaummocTh
€IMHOTO PACCMOTPEHHUsI KOJIEOATEIbHBIX SBJICHUM,
BCTPEUAIOIINXCS B PA3IMYHBIX pa3aenax QU3ukud u
texHuku. Co3/1aHne OCHOB TEOpUM KOJeOaHuil, e
pa3BUTHE, IPUMEHEHUE K Pa3JIMYHBIM MIPOIIECCaM B
MPUPOJIC U TEXHUKE, pa3padOTKa MaTeMaTHYECKIX
METOJIOB, JAKCIEPUMEHTAIBHBIE HUCCIEAOBAHUS.
Pa6otsr Penes, A. Ilyankape, A.M. JlanyHosa, b.
Ban -pmep- Ilons, JLU. Mannensimrama, A.A.
AnzapoHoBa. KnHemaTnyeckui M JUHAMHYECKHMN
MOAXOJbI K PACCMOTPEHUIO  KoJieOaTeNbHBIX
npoueccoB. BeiObop Mozenelt s pacCMOTpEeHUS U
KJIacCU(UKAIUU KOIeOaTeIbHBIX CUCTEM.

Pasgen 2. Konebanus B cucreMax ¢ OQHON

CTETIEHBIO CBOOO/IBI.

CBoOoaHbIE KOJIEOAHUS B CHCTEMAax C OJIHOM

CTENEHBIO CcBOOOEL. OO0mme CBOIICTBa
KOJIe0aTeIbHbIX CHCTEM C OIHOH CTENEHBIO
cBoboasl. KoHcepBatuBHbBIE cucTeMbl. Poib
HavyaJIbHBIX YCIIOBHUI. Kunernueckas 14




MOTCHIMAIbHAS SHEPruu K0JIe0aTeILHOrO
nBwxeHusd.  IIpeacraBieHue  IBMKEHUM €
MOMOIIEI0 (a30Boil TIOCKOCTH. OCOOBIE TOYKH -
MOJIOKEHUSI PABHOBECHS; THUIBI JIBHOKCHUH U
(ha3oBbIX TpaekTopwii, cenmapatpuckl. Konebanus B
CHCTEME co ciaaboi HEJIMHEHHOCTHIO.
INapmonnueckoe npubmmxenue. HenzoxpoHHOCTh
KOJIcOAHHMI HEIMHEHHBIX CUCTEM. [luccumnmaTuBHbBIC
cuctembl. Tumbl 0coObIX TOYEeK u  (PAa30BBIX
MOPTPETOB JIUCCUNIATUBHBIX cucTteM. [lostamHoe
paccMOoTpeHue. YCIOBUS CHIMBAaHUS  OTaloB.
[Toctpoenne (¢a30BBIX TPAGKTOPUH METOJAOM
HM30KJIHH.

Pasznen 3. Konebanus B cucreMax ¢ OQHOM
CTENEHbIO  CBOOOJBI INpPU  BHEIIHEM
BO3JE€HCTBUMU.

Komebauus B cucremMax ¢ OJJHOH CTEIEHBIO
CBOOOMBI MPHU BHEIIHEM BO3JCUCTBUU. Buabl

BO3JICHCTBUS - CHJIOBOE (mpsimoe) u
napamerpuueckoe.  [loBeneHue  HEJIMHEHHBIX
CUCTEM npu CUJIOBOM BO3/ICUCTBUHU.
HenpumeHuMOCT  HpUHLMIA  CYHNEPHO3HLIHH.
Ciyuait cinabo HEJIMHENHON CHCTEMBI.
[Ipubnmxeénnbie pacu€Thl BBIHY KJE€HHBIX

KoJieOaHUI B HEMTMHEHHBIX CUCTEMaX ISl YACTHBIX
cinydaeB. [lapameTpuueckoe BO3JEHCTBUE HaA
KoneOaTeNbHbIE ~ CHCTeMBL.  AnabaTudecku
MEJIJICHHOE U3MEHEHHE apaMeTPOB.
AnmnabaTtudyeckue WHBApUAHTHL. AJMabaTUyecKue
HWHBAapPUAHTBL MaTeMaTHU4dYCCKOIo MasiTHHUKa n
cTpyHbl.  [lapameTpuyeckoe  BO3IEHCTBHE C
qacToTaMu, COU3SMCPUMBIMU C JacTOTOU
KOoJeOaHUN CHUCTEMBI B AaBTOHOMHOM pEXKHUME.
[Tapamerpudeckoe BO30YyXIE€HHE. DIIEMEHTapHas

TEOpHsI rapaMeTpUIecKoro BO30Y>KICHUS
konebanui. [lapamerpuueckuii  pe3oHaHC B
JUHENHBIX u HEJIMHEHHBIX CUCTEMaX.

[IpuOnmxEHHBIT  pacy€éT  mapaMeTpUyYecKOro
BO30YXJeHHUsI KOJeOaHUIl B cHUCTEME C MaJoif
HeIMHEeNHOCThI0. [lapameTpruueckas pereHepanus.
BriHyxieHHble KoJeOaHUsI B IapaMeTpUyecKon
pereHepupoBaHHOil cucteme. OTHOKOHTYPHBIN
NapaMeTpUUECKU yCUIINTENb. [[BUKEeHHE cucTeM
¢ OBICTPO MEHSIIOIIMMHUCS ITapameTpaMu. MasTHUK
Ha BUOPUPYIOIIEM TOJIBECE.

Pa3nen 4. Meton MeUIEHHO MEHSIFOIITUXCS
aAMIUTUTYI. DJ1eMEHTBI TEOPUH
aBTOKOJIEOQHUIA.

MeTon MEUICHHO  MEHSIONUXCS — aMIUTATYI.
O0ocHOBanue Merona g ciiabo HEJIMHEWHBIX U

cmabo  3aTyXaloUMX  CHUCTEM. OcHOBHBIE
ypaBHEHUsT I ONpENEeJeHUss  MEUICHHO
MEHSTFOIITXCST aAMILTUTY 1. Paccmotrpenue
YCTOMUMBOCTHU CTallMOHAPHBIX COCTOSIHUIA.

Bapmant Meroma ¢ MEMIEHHO MEHSIOMICHCS
ammutyaon u  Qaszoi. KommekcHas ¢opma.
[lpumeHeHne MeToga MEMJICHHO MEHSIOMINXCS
aMIUTUTYZL K PAcCCMOTPEHHUIO  CBOOOJHBIX |




BBIHYKICHHBIX KoseOaHuH, K CIIy4aro
apaMeTpU4eCcKOro BO30Y>KICHUS u
[apaMeTPpUYECKON  pereHepanuu.  DJIEMEHThI
TeopuH aBTOoKosieOaHmit. OOmuMe ompeneneHus
aBTOKOJIEOATENbHBIX CHUCTEM U cHenuduka ux
SHEPreTHKU.  ABTOKOJEOaTeNbHbIE  CHCTEMBI
pelnakcallMOHHOro Tuma. Pa3ppiBHas TpaKTOBKa
BBIPOXKJCHHBIX PpEIaKCAallMOHHBIX CHUCTEM MpHU
3aMeHEe OBICTPBIX 3TANOB ABUKEHUS MTHOBEHHBIMU
Ckaukamu. YciuoBusa ckauka. [lepexoxm ot
pellaKcalMOHHBIX CUCTEM K cucremMam
PE30HAaTOPHOTO THIIA. KauectBennoe
paccMoTpeHHe MeToAoM (a30BOH  IIOCKOCTH.
ABTOKOJIE0aTEeNIbHBIE CUCTEMBI TOMCOHOBCKOTO
THUIIA. [Ipumenenue MeToaa MEJJICHHO
MEHSIIOUIMXCS aMIUIATYyA. MSArkuii M KeCTKUi
peXUMBI BO30YXKIEHHUS aBTOKOJICOAHMH M UX
npeacraBieHne  Ha  (a3oBoW  TIOCKOCTH.
BosgaeiicTBue BHEIIHEH rapMOHUYECKOM CHIIBI HA
aBTOKOJIEOATEbHYIO CUCTEMY C OJHOM CTEEHBIO
cBoOo bl [IpuHyauTEbHAS CUHXPOHU3AIIHSL.
Tymenne aBTokone0aHuil.

Pazgen 5. CroxacTuueckue KojgeOaHus B
NIUHAMHAYECKUX CUCTEMAX.

CroxacTuueckue KoyieOaHUsT B JAUHAMHUYECKUX
cucTeMax. YCTOWYMBOCTh IBMKeHUs. OpOuTHas
YCTOMYMBOCTh, yCTOM4YMBOCTH 110 Ilyaccony u
JIamyHoBy. IIpocTtele M CTpaHHBIE aTTPAKTOPHI.
Juunamuueckuii xaoc. 3aBUCHUMOCTH JIBHKEHUS
CUCTEM C DPEryJsIpHOM M  CTOXACTHYECKOU
JTUHAMHUKOMN oT HadaJIbHBIX YCJIOBU.
OTtobpaxeHue ITyankape. IIpusnaku
CTOXaCTUYECKOW nuHaMUKH. [Ipumepbl cucteMm ¢
JMHAMUYECKUM Xa0COM.
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Paznen 6. ITapamerpuueckue  u | Ilapamerpuueckue u aBTOKoOJIeOaTeNbHbIC

aBTOKoOJIe0aTeIbHbIE CHUCTEMBbl C JABYMS | CUCTEMBI C IByMsl CTEIIEHSIMU CBOOOIBI.

CTENEHSIMH CBOOO/IBI. [Tapamerpudeckoe yCuiI€HUE B CUCTEME C IABYMs
CTCTICHAMMU CBOOO/IBI, c HEJIMHEWHBIMU

peakTUBHBIMHU 3ieMeHTaMu. HepereHneparuBHbIM
JBYXKOHTYPHBI IapaMETPUYECKUN YCUIIUTEINb.
DU3NYECKUI CMBICII MaKCUMAJIBHOT'O
koabdunrenta  ycuwieHus. PereHepaTuBHbBIN
rapaMeTpu4ecKui YCUJIUTEIIb c JBYMsI
KoHTypamu. CBs3b KO3 (UIIMEHTa YCUICHUS U
IIOJIOCH! YCWJIMBAEMBIX 4acTOT. JIByXKOHTYPHBIN
rapaMeTpU4EeCKuil FeHepaToOp C HECUHXPOHHBIMU U
CHHXPOHHBIMH YacTOTaMH. ABTOKoJeOaTenpHas
cUcTeMa C JByMs cremeHsMu cBoOonbl. Cryuait
pPEaKTHUBHON M pPE3UCTUBHOU CBsi3u. OCHOBHBIC
PEXKUMBI reHEepaLHH. Bo3moxHOCTB
BO3HMKHOBEHUS Xa0THYECKHUX KOJICOaHU.
SIBnenne  3arsaruBaHus  yacToTel.  OOnactu
raiieHus aBTOKOJIeOaHU. Y CIIOBHSI CTAOMITN3AIAN
YacTOThI reHeparopa BBICOKOZIOOPOTHBIM
KOHTYPOM.

6. CTPYKTYPA U COAEPXAHUE JUCHUIIIMHBI

6.1. ®dopma oOyueHHst — O4Has, Kypc — 3, CeMecTp — 5

HaumeHnoBaHMsI pa3eiioB U TeM Kommectso acos
Jlexu. | Jla6op. | Ilpakr. | CPC+K | Beero

1. BaeneHue B Teopuio KoneOaHU 6 2
2. Konebanus ¢ omgHoOM cTern. cBOOOIbI 6 2
3. Kone0. ¢ ognoit cren. cBo00AbI IpH 6 4
BHEIITHEM BO3JCHCTBUH
4. Metoa MeUIEHHO MEHSIOIINXCS 6 3
aMIUTUTY . DJIEMEHTHI TEOPUHU
aBTOKOJI€OaHUMH
5. Croxactuueckue Kojiebanus B 5 2

JIUHAMHYECKUX CHCTEMaX,
6. Ilapamerpuyeckue u 5 2

aBTOKOJIeOATEeTTbHBIE CUCTEMBI C IBYMS

CTEIEHAMHU CBOOOILI.
UTOTI'O 3A CEMECTP 34 - 17 39 90

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) UL TEKYILIEI'O KOHTPOJIA
YCIIEBAEMOCTH, IPOMEXYTOYHOU ATTECTALINN

7.1.  KoHTpoJsbHBIE BOIIPOCHI

Paznmen 1-3

CBoOoHbIe KOJIeOaHMs B CUCTEMAX C OQHOM CTEIEHBIO CBOOOIEI.

[IpencraBieHre IBUKEHUH ¢ TOMOIIBIO ()a30BOil MITOCKOCTH.

O6mme ompeneneHUss aBTOKOJIEOATETBLHBIX CHUCTEM M CIeNU(PUKA UX DHEPTrEeTHUKH.
ABTOKOJIE0ATEIIbHBIE CUCTEMBI PENIAKCAIIMOHHOTO TUTIA.
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[TapameTpuueckuii pe3oHAaHC B JIMHEHHBIX M HENMHEHHBIX cucTemax. [IpuOmmkEHHBIN
pacyér napaMeTpu4ecKoro Bo30yKAeHUs KOJIeOaHUH B CUCTEME C MaJION HEJTMHEHHOCTBIO.

[lonatue o pacmpenenénHol KosebarenbHOM cucteme. TenmerpadHble ypaBHEHHS W
YCIJIOBUS UX IPUMEHUMOCTH B HEKBAa3UCTALlMOHAPHOU CUCTEME.

Paznen 4-6

1. Hen3oxpoHHOCTh KoJIeOaHUM HETMHEHHBIX cucTeM. JluccunatuBHble CUCTEMBI. THIIbI
0CcOoOBIX TOYeK M (Pa30BBIX MOPTPETOB JIMCCHIATHUBHBIX cHcTeM. lloaTamHoe paccMOTpeHHE.
VYcnoBust crmBanus 3tanos. Iloctpoenne ¢pa3zoBbIX TPAEKTOPUN METOIOM U30KIIHH.

2. [TapameTrpuyeckoe BO3ACHCTBUE C YACTOTAMH, COM3MEPUMBIMHU C YaCTOTOH KOJIeOaHui
CHUCTeMBbl B aBTOHOMHOM pexume. [lapamerpuueckoe Bo30yxIeHHE. DiIeMEHTapHas TeOpus
apaMeTPUUECKOro BO30YXKICHUS KOJICOaHUA.

3. MArkuil M JKeCTKUH PEeKUMBI BO30Y)KJICHHsI aBTOKOJICOAHWH W WX TMPEACTaBICHUE Ha
¢a3oBoii miockocTH. Bo3zneiicTBue BHENIHEH TapMOHHUYECKOH CHJIBI Ha aBTOKOJEOATEIBHYIO
CUCTEeMY C OJHOH cTeneHblo cBOOOAbL [IpuHyauTeNbHAS CUHXpOHM3aUMs. TyleHue
aBTOKOJICOaHUH.

4.Meton MemneHHO MeHstomuxcss ammutyd. OOocHOBaHMe Merojna Juii  ciaabo
HEJIMHEWHBIX U cl1a00 3aTyxaromux cucteM. OCHOBHbIE ypaBHEHUS JUIsl ONPEEIICHUS] MEIEHHO
MEHSIOIUXCA aMIUIMTYA. PaccMoTpeHue yCTOMYMBOCTH CTallMOHApHBIX COCTOSHUMN. BapuanT
METO/Ia C MEIUICHHO MEHsoIeics ammmuTyaoi n ¢aszoi. Kommiekcnas dopma. [lpumenenne
METO/a MEIJICHHO MEHSIOIIMXCS aMIUIUTYJl K PacCMOTPEHMIO CBOOOAHBIX U BBIHYKICHHBIX
KOJICOAHUH, K CIyJaro MapaMeTpruIeckoro Bo30yKICHHUS U ITapaMeTpUYECKON pereHepaluu.

5. Konebanus B cucteMax co MHOTMMU CTEIIEHSIMHU CBOOOIBI.

MatpuuHnasi ¢popMma 3aniCH YpaBHCHHI KOJICOAHUI B JTMHEHHBIX CUCTEMaX C N CTEMEHSIMHU
cBoOonpl. Hopmanbhble  koopAauHaThl.  OpPTOrOHAIBHOCTH  HOPMAJbHBIX  KOJEOAHMA.
OKcTpeMallbHblE CBOMCTBAa COOCTBEHHBIX YacCTOT. BBIHYX/IE€HHbIE KoJieOaHHsI B CUCTEMax € n
cTeneHssMH cBoOOAbl. CHCTEMBI C N CTEHNEHSMH CBOOOJBI C HEJIMHEHHON pEeakTHMBHOCTHIO.
CootHomenus Mannu u Poy. VX ¢uznueckuii cMbIC U IPUMEHEHHE K aHAINU3Y JBYXKOHTYPHBIX
NapaMeTPUUECKUX YCUIUTEIEH.

7.2.  Tembl TUCBMEHHBIX PabOT (TUITBI 3124

KontponbHast pabota mo NpoBepKe TEOPETHYECKUX 3HAHMH — IO BCEM TeMaM, C
HCIIOJIb30BaHNEM YKa3aHHBIX BBILIE KOHTPOJIBHBIX BOIPOCOB.

7.3.  OOpaser cojepxaHHsi 3K3aMEHAIlMOHHOro Owiera (MpU HAIMYMM SK3aMeHa 10
JUCIIUATIITNHE)

B cnyuae BezeHus y4eOHOro mpoliecca ¢ UCHOJIb30BAaHMEM 3JIEKTPOHHOTO OOy4YeHMs U
JUCTAaHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJOTHH, colep)kaHue OujieTa MOXKET OTIMYaThbCs OT
IIPUBEICHHOTO.

OBPA3EILl DK3BAMEHHAIIMOHHOI'O BUJIETA
JloHeKHii rocy1apCTBEHHBIM YHUBEPCUTET
OU3NKO-TEXHUUECKUH (PaKyIbTET
Kadenpa paanodpusuku 1 nHHOKOMMYHHUKALMOHHBIX TEXHOJIOTUI

[TporpamMma BEICTIIETO [Tporpamma GakanaBpuaTa
o0Opa3oBaHUs

Hanpasnenue moaroToBku 03.03.03 Pagnodusuka
[Tpoduns moArOTOBKH Pamnodusuka

®dopma 00yueHus Ounas

Cemectp [Tareii

Jucnumimaa Teopus xonebanuit

IK3aMeHAlMOHHBIN Onyietr Nel

1.MGTO,Z[ MCIJICHHOMCHAOIINXCS aMHHI/ITy,Z[.
2.IlpencraBnenre IBUKEHUS C IOMOIIBIO (ha30BOM IIIOCKOCTH.



3.ITapaMeTpuyecKuii pe30HaHC.
VYTBepkaeHo Ha 3acenaHuu Kadenpsl panuopu3MKM U MHPOKOMMYHHKAIIMOHHBIX
TEXHOJIOTHA,

nporokoa Ne ot . .202_ .
3aBenyronui kadeapoit B.B. Jlanunor
DK3ameHaTop N.UN. Xynsxos

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUHAIOT OBYYAIOIIMECA

OOmiast orleHKa 3HAaHUKM O0yUYaIOMIMXCS MO JUCHUIUIMHE MpoBoauTcs mo 100-0ammpHON
IIKajJe WCXOJS M3 MaKCHMyMa, NPHBEJCHHOrO B Tabmuie Hioke. OpraHu3allMOHHO-y4eOHas
paboTa B ayJUTOPHU OICHUBACTCS HA OCHOBE TAKMX KPUTEPHEB KAaK IMOCEIIACMOCTh 3aHSATHIA,
CBOCBPEMEHHOE U KAa4EeCTBEHHOC BBIMOJIHECHUE JOMAIHUX 3aJaHUil, aKTHBHOCTb BO BpEMs
MMPpOBCACHUA JICKIMOHHBIX MW IIPAKTHYCCKUX 3aHATHH (y‘-IaCTI/IG B O6CY)KIICHI/II/I TCKYLICTO U
HPOMICHHOr0 MaTepualia, PeIICHUE 3a1a4 U T.I1.).

8.1. Cemectp 1

Howmepa paznenos Buapl pabot Makenvanproe
KOJIMYECTBO 0aJIJIOB
OpranuzalvoHHO-yueOHas paboTa B ayAUTOPUH B
CamocTosiTenbHas paboTa 10
1-6 KoHTponbHbIe paboThI 1O MPAKTHKE B
KonTtponpHast paboTa 110 TEOpETHIECKOMY 10
MaTepuany
HUTOTI'O 30
DK3aMeH 70
OOmuii UTOT 32 CeMecTp 100

8.2. Cemectp 2
CooTBeTcTBHE OAIIOB OIICHKE

OrneHka 1o nATHOAUILHOM IIKaJe
KonnuectBo 6aninoB "
s 100 ECTS | DOxzamen, nuddepeHunpoBaHHbIN 3auer
3a4eT

90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C xoportio 3a4TEHO
70-74 D 3a4TEHO
60-69 E YIOBIETBOPUTEIHHO ATTeHO
35-59 FX HE 3a4TEeHO

0-34 = HEYJIOBIETBOPUTEIHHO He 3a9TeHo

9. OBECIIEYEHUME OBPA3OBATEJIBHOI'O ITPOLECCA JIA JIULL C
OI'PAHMUYEHHBIMU BO3MOXHOCTAMU 3JOPOBbBA 11 UTHBAJIN/IOB

B xozxe peanuzanuu QUCHHUILTUHBI UCTIOIB3YIOTCS CIEIYIONINE JOMOIHUTEIBHBIE METO B
00yYeHHsI, TEKYIIETO KOHTPOJIS YCIIEBAEMOCTH U MPOMEKYTOYHON aTTeCTAIlUU O0YJarOIINXCs B
3aBUCHUMOCTH OT UX UHIUBUAYATHHBIX OCOOCHHOCTEH:

1) IUTSL CHIETIBIX U CITA00BUIAIINX
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— TeKIUU 0(hOPMITSIOTCS B BUJIE DJIEKTPOHHOTO JIOKYMEHTA, JOCTYITHOTO C TTIOMOIIIBIO
KOMIThIOTEPA CO CHEIMATH3UPOBAHHBIM ITPOrPAMMHBIM 00eCTICUCHHEM;

— JUIs  BBINIOJHEHUS ~ 3aJaHWs  Tpd  HEOOXOAMMOCTH  MPEJOCTaBIIACTCS
YBEIMYHBAIOIIEE YCTPOWCTBO; BO3MOXKHO TAK)KE UCIIOJIb30BaHUE COOCTBEHHBIX YBEITMYMBAFOIINX
YCTPOWCTB;

- MUChbMEHHBIC 3aJ]aHUs O(POPMIISIOTCS YBEIIMYCHHBIM HIPUPTOM.

2) IUTSL TIIYXHX M C1a00CIbIIAIINX

- JEKIH OPOPMIISIOTCS B BUJIE SJIEKTPOHHOTO JJOKYMEHTA;

— MMMChMEHHBIC 33JIaHUS BHIIIOHSIOTCS HA KOMITBIOTEPE B MUCbMEHHOU (opme;

- 9K3aMEH TIPOBOJUTCS B IHCHBMEHHOH (OpME Ha KOMIBIOTEPE, BO3MOXKHO
npoBeeHue B (hopMe TeCTUPOBAHMUS.

3) JUTSL JIAT] C HAPYIICHUSIMH OTIOPHO-/IBUTATEIIBHOTO amiapara:

— JeKIUH 0(POPMIISIOTCS B BHJIE SJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIBIO
KOMIThIOTEpA CO CHEIMATH3UPOBAHHBIM MTPOrPAMMHBIM 00€CIICUCHHEM;

— MMMCbMEHHBIC 33]IaHUS BBITOJHSIOTCS] Ha KOMITBIOTEPE;

— 9K3aMeH U 3a4€T MPOBOIATCS B YCTHOU (pOpME MIIHM BBIMOJIHSIOTCS B MUCHMEHHOM
(dbopme Ha KOMITBIOTEpE.

[Tpu HEOOXOIMMOCTH MPETyCMATPUBACTCS YBEIUYCHUE BPEMEHH JJIS IIOATOTOBKHU OTBETA.

[Iponienypa  mpoBeACHUST  NMPOMEXKYTOYHOM  aTTecTallik I OOyYaroUIuXcs
YCTaHABJIIMBACTCSI C YY6TOM HMX HMHIUBUAYAIbHBIX TCHXO(DU3MYECKHMX OCOOCHHOCTEH.
[TpomexyTouHas aTTECTAlUs MOXKET IPOBOJIUTHCS B HECKOJIBKO ITAIOB.

[IpoBenenne mpoueAypbl OIEHUBAHUS PE3YJIbTaTOB OOydYEHHUS JIOMYyCKAeTCs C
UCTIOJIb30BaHUEM JUCTAHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.

ObecnieunBaeTcst 1OCTyN K MHPOPMAIIMOHHBIM U OubnuorpadudeckuM pecypcam B CETH
WuTepHeT UIsi KaKaoro oOydaromierocss B ¢opMmax, aJalTUPOBAHHBIX K OTPAHUYCHHUSM HX
3/I0pOBbS U BOCTIPUSATHUS HHPOPMAIUH:

1) JUTSL CIIETIBIX U CITA0O0BUISIINX

— B [I€YaTHOHN (popMe YBETUUECHHBIM HIPHUPTOM;

— B (hopMe ANIEKTPOHHOIO JOKYMEHTA;

2) JUIS TIIYXHUX ¥ CTaOOCIBIIIAIIIX:

— B Ie4aTHOM dopme;

— B (hopMe 3IEKTPOHHOTO JJOKYMEHTA.

3) ISt 00YYaroIUXCcsl ¢ HAPYIICHUSIMU OMOPHO-/IBUTATEIBHOTO arapara:

— B IIEUaTHOM Qopme;

— B (hOpMe IIEKTPOHHOTO JJOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE YUEBHOI'O ITPOLECCA

VYueOHnsbie 3ansTus npooasrcs B 4 xopmyce JJonl'Y (r. JJonenk, np. Tearpanbhsiid, 13).
J1ist mpoBeIeHus! JIGKIIMOHHBIX U IPAKTUIECKHUX 3aHATHIA TpeOyeTcs ayAuTOpusi, 000pyA0BaHHAS
MEJIOBOM WJIM MapKepHOW JOCKOW, MYJbTUMEIUHHBIN MPOEKTOpP U 3KpaH, HOYTOYK, KOMIUIEKT
y4yeOHOM MeOenu I CTyACHTOB, pabodee MECTO TperojaBarelisi, Bbixoa B HHTepHeT —
IPOBOJIHOM WITH C McToNb3oBaHreM Wi-Fi.

Jlnist caMOCTOSITETTbHON pabOThl HMCIONB3YIOTCS TEKCTOBBIE M AJIEKTPOHHBIC PECYPCHI
HayuHoii OMOAMOTEKM YHUBEpCUTETa U JPYTUX DJIEKTPOHHBIX OMOIMOTEUHBIX 0a3 JaHHBIX,
y4eOHO-MeToIuuecKoe olecreueHre, MPeCTaBIeHHOE B Yy4YeOHO-METOJAMYECKOM KaOWHeTe
['maBHOTO KOpMyCa (ayn.405).

OOyyaromuecs HMMEIOT BO3MOXXHOCTh HCIIOJIb30BAaTh  y4yeOHble MaTepuanbl IO
JTUCLUIUIMHE, pa3MeleHHble Ha miargopme Moodle IlenTpa aucTaHIMOHHOTO 00pa3oBaHMA
OI'BOY BO «loHI'Y». Ilpu m3ydeHUn TUCHUTIIMHBI TPUMEHSIOTCS JICKTPOHHOE 00y4YeHUEe U
JTUCTaHIIMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHH.
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C  ucmonp30BaHMEM — pecypcoB  IUIAT(GOPMBI  JTUCTAHLMOHHOTO  OOpa3OBaHHS
OCYILECTBIIICTCSI TEKYLIMH KOHTPOJb 3HAHUH OOYyYaroLIMXCSd HAa OCHOBE TECTUPOBAHUS U
IPOBEPKH PE3YJIBTATOB CAMOCTOSITEIBHON PaOOTHI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nIuTEpaTypa

Murymun B.B., Measenes B.1., Mycrens E.P., ITapsirun B.H. OcHoBbl TeOpHru koneOanuit. 2-
e m3a. M.: Hayka, 1988. 390 c.

Pabunosiy M.U., Tpy6eukos /I.11. BBenenue B Teoputo kojebaHuii 1 BoJH. 3-€ n3a. M.:

Hayxka, 2000. 560 c.

Bunorpagosa M.b., Pynenko O.B., Cyxopykos A.Il. Teopus Bonn. 2-e u3a. M.: Hayka, 1990.

Kapnos H.B., Kupruenko H.A. Kone6anwus, Bossl, ctpykTypbl. M.: DU3MATIINT, 2008.

2. JloromHUTEEHAS

Masnnensiram JI.W. Jlekumu o Teopun koneOanuii. M.: Hayka, 1972. 470 c.

AnnponoB A.A., Burt A.A., Xaiikun C.O. Teopust koneOanmii. M.: Haykay, 1981. 568 c.

I'.C.I'openmuk I'.C. Kone6anus u BoiHbL. 3-¢ u3a. M.: DU3MATIINT, 2008. 656 c.

Bboromo6os H.H., Murpononsckuii FO.A. Acumnroruueckrue METObI B TEOPUM HETMHEHHBIX
konebanwmii. 4-e u3a. M.: Hayka, 1974. 504 c.

Kamnpanos M.B., Kynemos B.H., YTkun I."M. Teopus konebanuii B paauorexuuke. M.: Hayka,
1984. 320 c.

Teonopurk K.®. ABrokonedarenbhble cucteMbl. M.: U3n. TUTTIL, 1952. 272 c.

. Ky3nenoB A.I1., Ky3uenos C.I1., Peickun H.M. Henmunetinbie konebanus. M.

OU3MATIIAT, 2005. 292 c.

Xascu T. Henunueiiabie konebanus B pr3uyeckux cucremax. M.: Mup, 1968. 432 c.

Haiidge A. Beenenue B metospl BosMytieHuid. M.: Mup, 1984. 536 c.

Bbpexosckux JI.M. Bonnsl B criouctsix cpenax. 2-e usa. M.: Hayka, 1973. 344 c.

VYuzewm JIx. Jluneitabie u HenuHelHbIe BOTHBL M.: Mup. 1977. 624 c.

Heranos B.A., Ocumo O.B., Paesckuii C.b., fposoit I'Il. OnekrpommHamuka wu
pacripoctpaneHue paauoBoiH. 4-¢ u3n. M.: Pamuorexnuka, 2009. 744 ¢

12. NHOOPMAIIMOHHBIE PECYPCBI

1. Hauunonanbhasi JIEKTPOHHAasA ondbaHMoTeKa (HOB): dbenepanbHas
rocyaapctBeHHas uHpopMmarmonHas cucrtema /| MunucrepctBo KynsTypsl P®; Poccwuiickas
rocyaapcTBeHHas oubiaroreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mata oOpamieHwus:

01.09.2023). — Pexxum noctyma: cBoOOIHBIN, oANMcKa. HeoO0xouma ycTaHOBKa MPOrpaMMHOTO
oOecrnieueHus. — TeKCT: ANEeKTPOHHBIM.

2. eLIBRARY.RU: nayunas snektpoHHas 6ubanoreka: cailT. — Mocksa, 2000- . —
URL: https://elibrary.ru (mara o6pamenus: 01.09.2023). — Pexkxum mocTyma: s aBTOPU30B.
MoJb30BaTeNen. —TeKCT: JIIEKTPOHHBIN.

3. Hayunas snexrponnass Oubnmoreka «KubGepJlenunkay»: caiit / Accoumamms
«OtkpbiTas Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum mocryma:
CBOOOTHBIN. — TEKCT: SNEKTPOHHBIMN.

4, DNeKTPOHHO-ONOIMOTeYHAs cucreMa «Jlanb»: [caiiT]. — URL:

https://e.lanbook.com (mata oOpamenus: 01.09.2023). — Pexxum gocTyma: Ajas aBTOPHU30B.
nosb30BaTenen. — TeKCT: JIEKTPOHHBIM.

5. IBC KOpaiit: snekTpoHHass OubinoTeuHas cucrema: caT. — Mocksa, 2013. —
URL: https://biblio-online.ru (mata oopamenwus: 01.09.2023). — Pexxum moctyna: Jijisi aBTOPU30B.
nojb3oBaTesen. — TeKCT: 2JIeKTPOHHBII.
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6. DyeKTpoHHO-0nbIuoTeuHas: cucrema Jloul'Y: caiitr / ®I'BOY BO «lon[ ' Y». —

Howuenk, 2016- . — URL: http:/library.donnu.ru/ (mara oOpamenus: 01.09.2023). — Pexum
JIOCTYTIA: CBOOOHBIN. — TEKCT: 37€KTPOHHBIN.
7. DyieKTPOHHBIN KaTajor Hayunoit OmGmmoreku Jonl'Y: pazmen caitita / HbB

Houl'Y. — Tekcr: anextponnsiit // DBC Joul'Y: caiit. — URL: http://library.donnu.ru/catalog/
(mara obpamenus: 01.09.2023). — Pexxum gocTyna: MOUCK CBOOOHBIN, AJIEKTPOHHBIC JOKYMEHTBI
— st monb3oBaresneit Jlonl'y.

8. DuextpoHublii apxus JIouI'Y: pa3nen caiita/ Hb Jlonl'Y. — TekcT: 2neKTpOHHBIN
// OBC ouI'Y: caitr. — URL: http://repo.donnu.ru/ (nara ob6pamenusi: 01.09.2023). — Pexum
JOCTyTa: CBOOOIHBIH.

13. IIPOTPAMMHOE OBECIIEYEHHME

1. Windows 7 PRO (kopnopatusHas aunen3us oY Ne 46484614)

2. Microsoft Office (kopnoparusnas nunensus o'y Ne 46472919)

3. Microsoft Visual Studio (sunensust mporpammsl Dream Spark st BRICIIHX y4eOHBIX
3aBEICHUI)

4. AntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (nmuenszuun GPL, Apache,
BSD n7151 cB0G0IHOTO MPOrpaMMHOT0 00ECTIEUEeHHS ).
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