degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JI0BY30BCKOIi MOATOTOBKE

A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: Kone6anus 1 BOHBI
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa oomeit Gu3nku

Kypc: 4

KBau(pukanus: GakanaBp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
7 (ocennwuil) - luddepeHnpoBaHHblii 3a4€T

8 (Becennnii) - uddeperurpoBanHblii 3aueT

AynutopHbIX yacoB: 120 Bcero, B TOM 4HCIIE:
nexun: 60 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

CamocrosrensHas padora: 60 gac.

Bcero gacos: 180, Bcero 3au. en.: 4

[Iporpammy cocraBui: M.®. KonngyHoB, A-p ¢u3.-MaT. HayK, JOIEHT

[Iporpamma obcyxneHa Ha 3aceqanuu kKadeapsl oomein ¢pusuku 06.03.2020



AHHOTANMA

Ousnka koneOaHUil JaHa B paMKax €JUHOTO Moaxoda 0e3 TPajAWLMOHHOTO DPAa3lesIeHUs] Ha JIMHEHHBbIE H
HeNMuHelHble KojneOaHusa. B Kypc BKIIIOUEHBI pas3zienbl: KojaeOaHHs KOHCEPBATHUBHBIX CHCTEM; H3MEHEHHE
SHEpPruM KojeOaTeNbHONW CHUCTEMBI, KaK B PE3yJbTaTe IUCCHUIIALWHU, TaK U MOJyYEeHHUS SHEPTUU OT BHEIIHETO
HCTOYHMKA; PE30HAHCHBIC SIBJICHUS B KOJIeOATEIbHBIX CUCTEMAx; OCHOBBI CIIEKTPAIbHOTO aHAJIM3a; KoJeOaH!s
CBSI3aHHBIX CHCTEM; MapaMeTpuueckue koneOanus. JInHelHble U HeMHEWHbIe KoJeOaHUsI pacCMaTPHUBAlOTCS
KaK IOCJIEe0BaTeIbHOCTh YCIOKHSIOMUXC (pusndeckux moneneil. OZHOBPEMEHHO € M3JIOKEHUEM MOJeNei
M3JIAraloTCcsl MaTeMaTHYeCKUE METOIbl PELICHHs HEeMMHEHHbIX 3a7au Teopuu KoieOaHuit (meron Ilyankape,
(a30BOii INIOCKOCTH, METOJT MEAJICHHO MEHSIOLINXCS aMILIUTY]L, JIEMEHTHI Teopun oudypkannii u ap).

PaccMoTpeHre BOMHOBBIX MPOLECCOB OIPaHUYEHO KPYIOM JIMHEHHBIX 3ajad. AHAJIU3UPYIOTCS OCHOBHBIE
TUNBl BOJH: IUIOCKAsA, LWIMHApHUYecKas, cdepudeckas M TOBepXHOCTHas. V3ioxeHue BeneTcs
MPUMEHUTENFHO K 3ajadaM aKyCTHKH, 9 JICKTPOAMHAMHUKHM, a Takke (u3uku miasMbel (B pamkax
THAPOAMHAMHYECKOro omnucaHus). IToka3aHO eIMHCTBO BOJHOBBIX IPOIECCOB B 3THUX pasfenax (HU3HKH.
BBoasTCs OCHOBHBIE XapaKTEpUCTUKH BOJH, TaKWE KaK BOJHOBOE CONPOTHUBIEHUE W 1p. Paccmarpusarorcs:
pacnpocTpaHeHHEe BOJIH B BOJHOBOJAX, 3ajladya M3JIY4YEHHs U pPacCesHUs, a TakkKe I0Ji1 B OrPaHU4YEHHOM
npocTtpancTBe. Pa3obpansl 3a1auu pacpoCTpaHEHHsI BOJIH B TUPOTPOITHBIX M aHU30TPOIHBIX Cpelax, a TAKKe
B Cpellax C BpPEMEHHOU nucnepcueil. B 3akimrounTensHOM yacTu BBoAUTCS ypaBHeHue Ipenunrepa st oqHoM
yacTunpl. IlokazaHo, 4TO OHO SBISIETCS 3aypsAHBIM BOJHOBBIM YpPaBHEHHEM, CBOMICTBAa KOTOPOrO HE
BBIICJISIFOTCS U3 PsiZia OCTaJIbHBIX BOJIHOBBIX YPaBHEHUH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

Llenp Kypca COCTOUT B M3yYCHUH OOYYaIOIIUMUCS OCHOB (DM3MKHU KoJIeOaHUIT M BOJH Ul NPUMEHEHUS
ee B cpepe HayKOEMKHX TEXHOJIOTHH NP MOATOTOBKE K JaJIbHEHIIEH MPAaKTHYECKOW CaMOCTOSTEIbHOM
pabore B oOnacti (GU3WKH, SHEPTeTUKH, (U3UKH JKUBBIX CHUCTEM, MaTCpUAIIOBE/ICHHS, TEXHOJIOTHU
HaHOMaTEPHaJOB.

33]13‘[1/[ JAUCHUIIINHBI

. O3HAKOMJICHHE OOYYAIOIIUXCS C TPEAMETOM, MPHHIMIAMH, METONAMU W MOACISAMH (DU3HKH
KojeOaHui ¥ BOJIH;

*  npuoOpeTeHHe OOydYaAIOIIMMUCA TEOPETUYECKMX 3HAHWM, NMPAKTHUECKUX YMEHUH U HaBBIKOB B
00JIaCTH UCCIICAOBAaHUM KoJeOaTeIbHBIX U BOJHOBBIX CHCTEM;

¢ OKa3aHHe€ KOHCYJ'IBTaLII/Iﬁ 1 IMoMoIu 06y‘{aIOH_[I/IMC$I B MMPOBCACHNUU UX COOCTBEHHEIX TCOPCTUICCKUX
1 SKCIICPUMEHTAJIbHBIX PICCJ'IC,IIOBaHPIﬁ.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 Ananusupyet 3aaady, BRI 3Tallbl €€ PelIeHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON

YK-1 CriocobGeH oCcymiecTBIsITh MOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITIH,
MIPUMEHSITh CUCTEMHBIN MOAXO ISl peLIeHUs
OCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHBIE BapUaHTHl PEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CYKICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSL BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOATENIBbHYIO
JEATEIIbHOCTh B  PEIICHHHM IPOQEeCCHOHANBHBIX —3a1ay;
MOJBEprarh KPUTHUYECKOMY aHAIN3Yy IPOACIaHHYI0 padory;
HAaXOIUTh M TBOPUECKU HCIIOIH30BaTh MMEIOIIUICS OMBIT B
COOTBETCTBHUHU C 33Ja4aMH CaMOPa3BUTHUS

YK-6 CriocoGeH ynpaBiiTh CBOUM BPEMEHEM,
BBICTPAMBaTh U PEaIM30BBIBATH TPACKTOPUIO
CaMOpa3BUTHS HA OCHOBE MPUHIIUIIOB
00pa30oBaHusl B TCUCHUE BCEH )KU3HH




OIIK-1 CnocobeH npuMeHSITh OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
(dyHIaMEeHTaIbHBIC 3HAHUS, IOTYYCHHBIC B HaMe4JaTh MyTH €€ PeIICHHUs

obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-1.2 CnocobeH cTpouUTh MareMaTH4YecKue MOJEIH,
MPOMU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalH{ MpH PEIICHUN

OIIK-4 CriocobeH ocymecTBIsITh cOop 1 9
3a/1a4 MpodeCcCHOHANBHOM e TeIbHOCTH

00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH JJIsl PEIICHUS
(byHIaMEHTAIBHBIX M TIPUKJIAJHbIX 33/1a4

OIIK-4.4 Bnageer HaBbIKaMu pabOTBl C KOMIIBIOTEPOM H
KOMITHIOTEPHBIMH CETSMHU C IENbI0 MONTYYeHHs, XPAaHSHUS U
00pabOTKM Hay4yHOUW (TEXHHYECKOW, TEXHOJOTHYECKOMN)

nHpopMaIun
[MK-2 Cniocoben ananu3uposath nmonydeHubie B |[IK-2.1 Bnageer meromamu cratuctudeckoit oOpabOTKU U
X0JIe HayYHO-HCCIIE0BATENLCKON paOOThI aHaJin3a HayYHBIX JAHHBIX
JJaHHbIE U JIeJIaTh HayYHbIE BBIBOJIbI
(3aKITrOYCHMS )
[1K-4 CriocoOeH KpUTHYECKH OLIEHUBATh [1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
IIPUMEHUMOCTb UCII0JIb3YEMbIX METOIUK U IUISL COOTBETCTBYIOIECH MpodeccnoHanibHON 001acTH
METO/I0B

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI
3HAThb!

(dyHIaMeHTaNbHbIEC TOHSTHS, 3aKOHBI (PU3UKH KoJIeOaHUI U BOJIH;

METOJIbl Pa3MEPHOCTH U MOJ00Hs, IPUMEHSIEMbIC B (PH3HKE KOJIcOaHHI 1 BOJIH;

OCHOBHBIE 0COOCHHOCTH KOJICOATEIbHOTO IBUKEHHSI, €T0 MHTETPAJIbHBIN XapakTep,

PE30HAHCHOE MOBEJCHHE, CBSI3b C MPOOJIEMON YCTOHYUBOCTH;

OCHOBBI CIIEKTPAJILHOTO aHAJIN3a;

KaueCTBEHHYIO TeOpHIo Au(epeHInaNbHBIX YPaBHEHNH, U MTPEACTaBICHHE IBIKCHUS Ha (a3oBoit
TUIOCKOCTH;
[]  oCHOBBI TeOpUH OH(ypKALIUKU U CBSI3b TEOPHUHU KOJICOAHHH C 3aJja4aM YCTOUYHBOCTH;
[l moBeJeHUE aBTOKOJICOATEIbHBIX U TAPAMETPUUYECKUX CHUCTEM;
[]  OCHOBHBIC 3aKOHOMEPHOCTH CHCTEM C HECKOJIbKHMH CTEICHSIMH CBOOOIBI: HOPMAJIbHBIC MOIBI,
PE30HAHCHI M AHTHPE30HAHCHI,
[l OCHOBHBIC 3aKOHOMEPHOCTH HEJIWHEWHBIX KoJeOaHWi, KaK CBOOOMHBIX, TaK W IPH BHEIIHEM
BO3JICHUCTBUM;
[]  TpPUHIMIB U 3aKOHOMEPHOCTH CHHXPOHHW3AIMU KOJCOAHWH, 3aTSTUBAHMS YacTOTHI TEHEPAIlMH U
THCTEPE3UCHBIE TIPOLIECCHI;
[/ OCHOBHBIC THUIIBI BOJIH U X CBOMCTBA: IUIOCKHUE, IIMIHHAPHUUECKUE, CHEPUUCCKHE;
[J  ¢usudeckuii cMbIcia (pa30Boii U TPYITIOBOI CKOPOCTEH;
[l 3aKOHOMEPHOCTH PacIpOCTPAHECHUS BOJIH B Pa3JIMYHBIX CPEIax, B TOM YUCIIC IIOBEPXHOCTHBIX BOJIH;
[]  3aKOHOMEpPHOCTH (PU3NYECKUX SBJICHHUH, CBSI3aHHBIX C OCHOBHBIMH BOJHOBBIMH IIPOIIECCAMHU:
OTpakeHHe, PEIOMIICHHE, pacCcesHIEe, H3ITyYCHHE.

YMETh:

N I A

[l nmenaTh BBIBOABI U3 COTIOCTABIEHUH PE3yJIbTATOB TEOPUHU U IKCTIEPUMEHTA;
[J mpou3BOAUTH YUCJICHHBIE OLICHKU;
[J MOmeTrpoBaTh PUINIECKYIO CHCTEMY;
[J  jemaTh KaueCTBEHHEIE BBIBOJIBI M OIEHKM HAa OCHOBE OMPEICIISIONINX MapaMeTpoB (Pu3ndecKon
CHCTEMBI;
[ BuAeTh GU3NUYECKYIO CYTh TEXHHUYECKUX 33]1ad;
[J  TONB30BaThCs CIIPABOYHOM JTUTEPATypOH JUISl TIOMCKA HEOOXOJUMBIX JIAHHBIX M MOHITHH (DU3HKH
KOJICOaHUH U BOJIH;
[J permiath 3a/1a4d B O0JIACTH KaK JTMHEHHBIX, TAK U HEJIMHEWHBIX KOJICOaHUH;
[J paccUMTHIBATh M aHAIM3UPOBATH MOBEACHHE, KAK JIMHEWHBIX, TaK U HEIWHEHHBIX KOJIeOaTeIhHBIX
CHCTEM.
BIIaJICTh:

[J HaBBIKAMH OCBOCHHSA OONBIINX 00bEMOB HH(OPMAILINH;
[l KyabTypoil TOCTAaHOBKHM M aHaIu3a (pU3N4ecKux 3aad;
[0 wmeromamu (pu3uKH KoJIeOaHUH U BOJH.



4. Conep:xanne TMCUMILIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
No Tema (pazmen) TUCITUTUTHHEL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 CBoOozmHBIE KOJIEOAHUSI CUCTEM C OTHOM 4 4 4
CTETICHBIO CBOOOBI
2 Meton (a3oBoi MIOCKOCTH 4 4 4
3 CriexkTpanbHBIA aHaTIN3 4 4 4
4 Usmenenne osHeprum — KojeOaTenbHON 4 4 5
CHCTEMBbI
5 Kone6vaTen1>Ha;1 CHCTEMa I0J] BHEUIHUM 5 5 4
BO3/ICHCTBUEM
6 Konebanme cucreM ¢ HECKOJIBKMMU 5 5 5
CTENEeHAMHU CBOOOIBI
7 [Mapamerpuueckue KonebOaHus 4 4 4
3 OCHOBHbBIE 3aKOHOMEPHOCTH BOJHOBBIX 4 4 4
MPOLIECCOB.
9 Hnoucxa;[ BOJIHA: OCHOBHBIC MTApaMETPhl U 4 4 4
CBOICTBA.
10 [{unuHapruyeckas BOJIHA U BOJIHOBOJHOE 5 5 5
pacnpocTpaHeHHe
1 Cdepuueckass BoyHA: 3a7aya M3ITy4YCHUS 4 4 4
U paccesHUs
12 |HopmaibHbIe BOJIHBI B CILTOIIHOM cpeze. 4 4 4
13 |[loBepxHOCTHAas BOJIHA 5 5 4
14 VYpaBuenue  IllpenuHrepa:  4acTHBIN 4 4 5
Cllydasi BOJTHOBOTO ypaBHEHHS
Hroro yacos 60 60 60
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoéMKOCTb 180 gac., 4 3au.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 7 (OceHnuii)
1. CBoGonHBIE KOEOAHHSI CUCTEM C OAHOM CTENEHBIO CBOOOIBI

PaccMoTpeHne NMHENHBIX W HEIMHEMHBIX KOHCEPBATHBHBIX CUCTEM BEAETCS C €AMHBIX MO3MIIMIM.
W3nararorcss nmpuOMMDKEHHBIE METO/BI HMCCIEJOBAaHMSA HEIMHEHHBIX KOJeOaTeNbHBIX ypaBHEHUH
(meron Jlammranrta — Ilyamkape u ap.). Jaercss cpaBHEHHWE JIMHEHMHBIX M HEIMHEHHBIX
KOHCEpPBAaTUBHBIX KOJICOATETIBHBIX CHCTEM.

2. Meton ¢a3oBoii MIOCKOCTH




PaccmarpuBaroTcst o0mye CBOWCTBA JUHAMUYECKUX CHUCTEM. AHAIM3HPYIOTCS (a3oBbIe MOPTPETHI
KaK JIMHEWHBIX, TaK M HEIMHEHHBIX KOJIIeOATEeIbHBIX CHUCTEM. BBOAWTCS mpeacTaBleHHE O
oudypkauu TUHaAMHYECKOW cHcTeMbl. PaccMorpeHn mnpumep Oudypkanuu B KoneOareiabHOM
CHCTEME.

3. CniexTpanbHBIN aHATIH3

BBomsiTcs  cnekTpasiibHBIE TPENCTAaBICHUS, M aHAIM3UPyeTCs o00JacTb UX  IMPUMEHEHHUS.
PaccmarpuBaercst cBs3b psiioB U npeoOpazoBanuil Dypbe, a Taxke NPUHLIUI HEONPEAEICHHOCTH U
Teopema KorenbHukoBa. JlaHHbIE 371eMEHTapHbIE OCHOBbI BEUBJIET aHAJIN3A.

4. VIaMeHeHne dHEepTun KoebarenbHON CHCTEMBI

PaCCManI/IBaeTCH HN3MCHCHHC SHCPIrMU KaK IMACCUBHBIX, TdK U dKTHUBHBIX (HpI/I HaJIM4YWKW BHCIIHECTO
HNCTOYHHKA 3HepFI/II/I) KOJIEOATEIbHBIX  CHCTEM. IIJIH HUX aHaJim3da HUCHOJIB3YCTCd MCETOA
OHCPICTUYICCKOTO OanaHca u MCTOJ YKOPOUYCHHBIX ypaBHeHHﬁ.

5. KonebOarenbHas cucteMa 1104 BHCIITHUM BO3ﬂefICTBH€M

JlaHO enuHOe pacCMOTPEHHE MOBEICHHS JTMHEHHBIX M HEIMHEHHBIX KOleOaTeNbHBIX CHUCTEM IOA
JeCTBUEM TapMOHUYECKOro BO3OYXICHHs. AHaIM3 HEJIMHEHHBIX CHCTEM BEIETCS Ha OCHOBE
YKOPOYEHHBIX YPABHEHUN.

6. Konebanue cucreM ¢ HECKOJIIBKUMH CTEIIEHSIMHU CBOOOIBI

PaCCMOTpeHO IIOBCACHUC CBsA3AaHHBIX KaK HPIHCIZHBIX, TaK U HEIMHEHHBIX KOJIEOATEIHHBIX CHUCTEM.
VcraHOBICHBI O6IJ_II/IG 3aKOHOMCPHOCTH UX MMOBCACHHA.

7. [lapameTpuueckue KoieOaHus

PaccmoTpenbl o0miue cBoiicTBa MapaMeTpHuecKuxX KoieOaHuil (ypaBHeHHe Xwia W ypaBHEHHE
Marsbe u ux coicTtBa). PaccmoTrpena auarpamma AitacBa — CTperTa U ee IpMMEHEHUE MIPH aHAIH3e
KOHKPETHBIX KOJICOATEIbHBIX CUCTEM.

Cemecrtp: 8 (Becennuit)
8. OcHOBHBIE 3aKOHOMEPHOCTH BOJIHOBBIX MTPOIIECCOB.

PaccmarpuBaroTcss OCHOBHBIE 3aKOHOMEPHOCTH BOJIHOBBIX IIPOLIECCOB B JIMHEMHBIX cpenax.
[loguepkHyTa HX OOLIHOCTE B PAa3IMYHBIX Clydasx (aKycTHUYecKas, JJIEKTPOMarHUTHAs,
NMOBEepXHOCTHass M Jap.) Ha mnpumepe pemenus Pumana paccMaTpuBaroTCsi OCOOEHHOCTH
pacnpocTpaHeHHs] HEIMHEHHBIX BOJH U UX OTIIMYHSI OT BOJIH JINHEHHOTO MPHOIMKESHUS

9. Ilimockast BoJIHA: OCHOBHBIC napamMeTpbl U CBOICTBA.

PaccMarpuBaroTCsi CBOMCTBA IUIOCKHMX BOJIH M CBSI3aHHOM C HUMH 33Jja4M OTPAXKEHUS U TPEITOMIICHHS.
BBoauTcsi MOHATHE BOJHOBOTO CONPOTHBICHHMS, MOJSAPH3ALUU, (a30BOW H TPYIIIOBOH CKOPOCTH.
PaccmarpuBaetcs 3amaua @penens, a Takke 3a/1a4a OTPaKeHUS 10J] OTPULIATEIIBLHBIM YIJIOM.

10. LHunuaapudeckast BOJIHA U BOJIHOBOJHOE paclpoCTpaHeHHe

PaccmarpuBaroTcss 0COOEHHOCTH CBOMCTB NWJIMHAPUIESCKUAX BOJHA U UX PACCMOTPEHHUE B BOJHOBOJIE.
Jlana kiaccuQuKaiys BOJIHOBOJHBIX MO/, OTIPE/ICIICHBI HX KPUTHYECKUE YacTOThl. PaccmarpuBaercs
CBA3b BOJIHOBOJHOTI'O PAaCTIPOCTPAHEHHUSI C MOJAMU PE30HATOPA.

11. Cq)epnqecxaﬂ BOJIHA: 3a/1a4a U3JIYUCHUS U PACCCAHUSA



PaccmarpuBarorcss ceprdeckue BOJNHBI U CBSI3aHHBIE C HUMH 3a/aud M3JIyYCHHUS M pacCesHusl.
OOcyxaaroTcsi yCIOBUS W3ITy4EHUs], TUIOJIBHOE, KBAaJAPYHOIbHOE U TOPMO3HOE M3IydeHus. 3aaada
paccesiHus paccMaTpuBaeTcs B IpuOmmkeHnn Peneid.

12. HopmasnbHbie BOJIHBI B CIUIOLIHOM cpefe.

BBoauTcs npencraBieHue HOpMaJIbHBIX BOJIH B cpene. Popmynupyercs AUCIEPCUOHHOE YpaBHEHHUE
JUIA 3JCKTPOMArHUTHBIX BOJIH, PACHpOCTPAHSAIONIMXCS B IUIa3M€ B MAarHUTHOM II0Jie, U Ha HX
IIPUMEpPE pacCMaTPUBAIOTCS BOJIHBI B CpELE.

13. TloBepxHOCTHas BOJIHA

PaCCManI/IBaIOTCSI MOBCPXHOCTHBIC BOJIHBI B PA3JIMYHBIX YCJIOBUAX: BOJIHBI HAa MOBCPXHOCTU BOJBI,
3JICKTPOMArHuTHBIC BOJIHBI Y ITOBEPXHOCTH MCTAJlJId, IMMOBEPXHOCTHAA BOJIHA B YCJIOBHUAX IIOJHOI'O
BHYTPCHHCTO OTPAXXCHUA U T. 1.

14. YpaBuenue lllpenunrepa: yacTHBIN Cilydast BOTHOBOTO YpaBHEHUS

B paMkax eneHHOro BOJIHOBOTO MOAXOAA MOIy4yeHO ypaBHeHHe llIpenuHrepa M Ha €ro OCHOBE
aHAJIM3UPYIOTCS €r0 PELICHUs B Pa3IMYHBIX YCIOBUSIX.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BATEIHLHOIO
npouecca 1no JUCHUILINHE (MOIYJII0)

Jlek1uy ¥ IPaKTUYECKHE 3aHATHS (CEMUHAPBI) IIPOXOIAT B 000PYAOBAHHBIX VISl TOTO ayIUTOpUsX. B
KOHIIE Ka)KJIOH JICKIIMH CITyIIaTelb MOdyYaeT 3a1a4dy 110 MaTepraiaM 3TOU JISKIHH JJIs
CaMOCTOSITEJIHOTO pereHus. Ha mpakTHuecKux 3aHATHSIX MPEoaBaTely JaloT NapaMeTpU30BaHHbIC
3aj1a4u, KOTJa KaXIblii CTY/ICHT JOJDKEH PEIIUTh €€ IJIsi CBOero Habopa mapamerpoB. O0ydaroniuecs
MMEIOT BO3MO)XHOCTb BBIIIOJIHUTH CAMOCTOSITEIBHOE MCCIICJOBAHUE TOM MIIM MHOM 33/1a4K
CTaTHCTHYECKOHM TEPMOIMHAMUKY I10]] pYKOBOJICTBOM TIpETIoaBaTelis 1 0OPMHUTH €T0 B BUE OTYETA
WM pedepara, Wid CTaThu.

6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. Jluneitnbie konebanus U BonHkl [ Tekct] / JI. Y. TpyGeukos, A.I. Poxues - M.®uzmatinut,2001

2. BBenenue B TeopHio camoopraHu3anuu oTKpeITeIX cucteM [Teker]/[]. U. Tpybenkos, E. C.
Muennoga, JI. B. Kpacuukos, -M., ®@u3zmariut, 2002

3. OcuoBsl paguorexuuku [Teker] / A. A. Xapkeuu - M.®@uzmariut,2007

4. Metozl TeOpUU BOJH B cpefiax ¢ aucnepcueii [Texct], [Mmororpadus]/M. B. Kyszenes, A. A.
Pyxanze, -M., ®uzmatiaut, 2007

JomnonHurensHas aureparypa

1. Jleknuu 1o Teopun konebanwmii [Tekcr] : [yue0. mocobue st By3oB] / JI. . Manaenbiiram ; Aka.
Hayk CCCP ; Otn-aue oo0melt ¢hmsuku u actporomuu .— M. : Hayka, 1972 .— 470 c.

2. Teopus xonebaunii [Texct]/A. A. Aanponos [u np.] , -M., Hayka, 1981

3. KoneGanwus [Tekct], BBenenue B uccieaoBanue konebarenpHbx cucteM/K. Marnyc , -M., Mup,
1982

4. Ananuz HenuHelHbIX cucteM [Tekct] , Nonlinear system analysis/O. biakbep , -M., Mup, 1969

5. ®usuka xonebanuii u BonH [Tekcr] / I Ileiin ; mep. ¢ anrn. A. A. Konokonosa ; iox pen. I. B.
Ckporrkoro - M.Mwup,1979

6. Beenenue B Teoputo konebanwmii u BonH [Tekct] : yue0. mocodue s By3oB / M. U. PabunoBwuy, /.
. TpyGenkoB .— M. : Hayxka, 1984 .— 432 c.

7. ®uzuka xonebanuii [ Tekct]/A. [Munmapn , nep. ¢ aar. 1. A. Co6onesa nog pen. A. H. Marseega,
The physics of vibration, -M., Beicias mkona, 1985

8. Teopust BonH [Tekcr], yued. mocoOue st By30B : 101, M-BOM BBICIIL. U CPEJIH. CIIeIl. 00pa30BaHUs
CCCP /M. b. Bunorpanosa, O. B. Pynenxo, A. I1. Cyxopykos. -M., Hayka, 1979



9. Csi3aHHBIC U TapaMeTpUUecKue Konebanus B anekrponuke [ Tekct]/Y. Jlroucenn , -M., U3a-Bo
HWHOCTp. JUT., 1963
10. HeycroiiunBoctu u katactpods! B Hayke U TexHuke [Texcr]/Ix. M. T. Tomncon , -M., Mup, 1985

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

He ucnonesyrores

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX IPH OCYLIeCTBJICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nannbix xommeiorepax ucnosis3ytorcs OC MSWindows, FreeDOS, nporpamma MathCAD, a takxke
MporpamMmmsl, pazpaboTaHHbIe TPOrPAMMUCTAMH YIeOHO-METOJUUECKOTO TIeHTpa Kadeaphl.

B npouecce camocTosATeNbHOM PabOTHI 00YHaIOIMXCs BO3MOXHO HCIOJIb30BAHUE TAKUX MPOTPAMMHBIX
cpeacts, kak Mathcad, Scilab, Originu np.

9. MeToauyeckue yKazaHusi AJis1 00y4arOIMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryaeHT, W3ydalIui AWCIHILIAHY, JODKEH C OJHOH CTOPOHBI, OBJIAJETh OOIIMM IMOHATHHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYYUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrare u3yueHus NUCHUIUIMHBI CTYAEHT JOJDKEH 3HATh OCHOBHBIEC OIpENeTeHUs AUCIUILINHBI,
YMETh IPUMEHSATH TTOyYCHHBIC 3HAHUS JIJIS PEIICHUS pa3InIHBIX 3a/1ad.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHSATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HANPSHKEHHON CaMOCTOSTEILHON PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YTEHHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJAeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIOJIHEHUIO 3aJaHUI TEKYLIEH U IPOMEKYTOYHOM arTeCTaluu.

[Tokazarenem BiajeHHs MarepHajoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI IO TEMaM
JTVCIIATLIAHEL.

BaxHo 10OWTHCS MMOHMMaHUS M3ydaeMOro MaTepuala, a He MEXaHH4YECKOro ero 3armoMmuHaHus. [lpu
3aTPYNHCHUW W3Y4YEHHUS OTIEIbHBIX TEM, BOIPOCOB, CIEAyeT oOpamiarhCs 3a KOHCYJIbTAIHSIMHU
MIpenoaBaTesio.

Bo3mokeH mpoMekyTO4HBIN KOHTPOJIb 3HAHUH CTYAEHTOB B BUJE PEIICHHUS 3a7ad B COOTBETCTBUH C
TEMATUKON 3aHSATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kageapa obueit pusnku

Kypc: 4

kBaTuuKkanus: OaxanaBp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
7 (ocennuit) - JInddepeHmpoBaHHbIi 3a4eT

8 (Becennnii) - JluddepennupoBanubliii 3aueT

Pa3paborunk: M.®. KonagyHoB, A-p ¢u3.-MaT. HayK, JOIEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

YK-6 CriocoGeH ynpaBiiTh CBOUM BPEMEHEM,
BBICTPAaMBaTh U PEaIM30BBIBATH TPACKTOPUIO
CaMopa3BUTHS Ha OCHOBE NPUHIIAIIOB
00pa3oBaHusl B TCUCHUE BCEH )KU3HH

VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOATENIBbHYIO
NEATEIIbHOCTh B PEIIEHHHM IPOQEeCCHOHANBHBIX —3a1ay;
MOJBEprarh KPUTHUYECKOMY aHAIM3Y IPOACIaHHYI0 padory;
HAaXOIUTh M TBOPUECKU HCIIOIBb30BaTh MMEIOIIUICS OMBIT B
COOTBETCTBHUHU C 33Ja4aMH CaMOPa3BUTHUS

OIIK-1 Criocoben npuMeHsTh
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B
npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.1 Cnocoben aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIEIH,
MPOU3BOIUTH KOJIMUECTBEHHBIC PACUETHl M OLICHKH

OIIK-4 CriocobeH ocymiecTBIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (M)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3349

OIIK-4.1 Bnameer MerogamMM HAay4yHOTO IIOMCKA H
MHTEJJIKTYaJbHOTO aHalu3a MH(GOPMAIMM IIPU PELICHUH
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pabOTHl C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSMU C IEIbIO MMOJTYYCHUS, XPaHECHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOM)
uHpopMannun

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIE B

X0JIe HayYHO-HCCIIeIOBATEILCKON PabOThI
JAaHHBIC U JIETIaTh HAYYHBIC BEIBOJIBI
(3aKTrOueHMS)

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW 0OpabOTKU U
aHaJIM3a HayYHbIX JaHHBIX

[MK-4 Crioco0OeH KpUTHYECKH OlIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[IK-4.1 3naer ynciieHHbIE MOPSIIKH BEIUYHH, XapaKTEPHBIX
JUIS COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3YIbTATC N3YUYCHUA JUCIIUITIINHBL «Konebanus v BOJIHBI O6y‘IaIOH_II/II\/’IC$I JOJIDKCH:

3HAThb:




(dyHIaMeHTaNbHbIEC TOHSTHS, 3aKOHBI (PU3UKH KoJIeOaHUI U BOJIH;

METOJIbl Pa3MEPHOCTH U MOJ00HS, IIPUMEHSIEMbIE B (PH3HKE KOJIcOaHHI 1 BOJIH;

OCHOBHBIE 0COOCHHOCTH KOJIEOATEIbHOTO IBUKEHHSI, €T0 MHTETPAJIbHBIN XapakTep,

PE30HAHCHOE MOBEJCHHE, CBSI3b C MPOOJIEMON YCTOHYUBOCTH;

OCHOBBI CIIEKTPAJILHOTO aHAJIN3a;

KaueCTBEHHYIO TeOpHIo A epeHINANbHBIX YPaBHEHUH, U MTPEACTaBICHHE IBIKCHUS Ha (a3oBoit
TUIOCKOCTH;

[]  ocHOBBI TeOpUH OH(DypKALMKU U CBSI3b TEOPHUHU KOJICOAHHH C 3aJja4aM YCTOUYHBOCTH;

[l moBeJeHUE aBTOKOJICOATEIbHBIX U TAPAMETPUIECKUX CUCTEM;

[]  OCHOBHBIC 3aKOHOMEPHOCTH CHCTEM C HECKOJbKHMH CTENCHSIMH CBOOOIBI: HOPMAJIbHBIC MOIBI,
PE30HAHCHI ¥ AHTHPE30HAHCHI,

[l OCHOBHBIC 3aKOHOMEPHOCTH HEJIWHEWHBIX KoJeOaHWi, KaK CBOOOMHBIX, TaK W IPH BHEIIHEM
BO3JICHUCTBUM;

[]  TpUHIMIB U 3aKOHOMEPHOCTH CHHXPOHHW3AIMU KOJCOAHWH, 3aTSTUBAHMS YacTOTHl TEHEPAIMH U
THCTEPE3UCHBIE TIPOLIECCHI;

[l OCHOBHBIC THUIIBI BOJIH U X CBOMCTBA: IUIOCKHUE, IIMIHHAPHUIECKUE, CHEPUUCCKUE;

[J  ¢usudeckuii cMbIci (pa30BOi U TPYIIOBOI CKOPOCTEH;

[l 3aKOHOMEPHOCTH PacIpOCTPAHECHHUS BOJIH B Pa3JIMYHBIX CPEIaxX, B TOM YUCIIC IOBEPXHOCTHBIX BOJIH;
[]  3aKOHOMEpPHOCTH (PU3NYECKUX SBJICHHUH, CBSI3aHHBIX C OCHOBHBIMH BOJHOBBIMHU IIPOIIECCAMHU:
OTpakeHHe, PEIOMIICHHE, paccesHIe, H3ITyYCHHE.

N A o A

YMeTh:
[l ngenaTh BBIBOABI U3 COTIOCTABIIEHUH PE3yJIbTATOB TEOPUHU U IKCTIEPUMEHTA;
[J mpou3BOAUTH YUCICHHBIE OLICHKU;
[J MOmeTHpoBaTh PUINIECKYIO CHCTEMY;
[J  jemaTh KaueCTBEHHEIE BBIBOJBI M OIEHKA HAa OCHOBE OMPEICISIONINX MapaMeTpoB (PU3NYecKon
CHCTEMBI;
[ BuAeTh GU3NUYECKYIO CYTh TEXHHUYECKUX 33]1a4;
[J  TONB30BaThCs CIIPABOYHOM JTUTEPATypOH JUISl TIOMCKA HEOOXOJUMBIX JIAHHBIX M MOHITUH (DU3HKH
KoJICOAHHMH M BOJIH;
[J pemiath 3a/1a4d B O0JIACTH KaK JTMHEHHBIX, TAK U HEJIMHEWHBIX KOJICOaHUH;
[] paccCUMTHIBATh M aHAIM3WPOBATH MOBEACHNE, KAK JIMHCWHBIX, TaK U HEIWHEHHBIX KOJIeOaTeIhHBIX
CHCTEM.
BJIA/I€Th:
[] HaBBEIKAMU OCBOCHHSI OOJBITNX 00BEMOB HHPOPMAIIHH;
[ KyJnbTYpoOH MOCTAaHOBKH W aHaln3a GU3NIECKUX 337134,
[0 wmeromamu (pu3uKH KoJIeOaHUH U BOJH.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

1. Onpenenuth MUHUMAIBHYIO 4YacTOTy KoieOaHWsI «OyCHHKH» MAacChl  TOJIBEHICHHOW B IEHTpE
CTPYHBI C MOMEPEYHBIM CEUCHUEM UTMHOM . Macca CTpyHBI Ha CIUHUILY JUIMHBI , €¢ HATSKCHUE , a
— moxenb FOHra.

2. BBIYHCITUTH YaCTOTY aKyCTHYECKOTO pe3oHaropa [enbpmronbia. Pesonarop [enpmronbiia — cocya ¢
IIMPOKUM TOpJIBIIIKOM. ETo mapamerpel:  IUIONIa[h TOPJBINIKA, €ro JJWHA, IUIOTHOCTh BO3/IyXa,
o0beM cocyna

3. BhIUHCIUTE 3aBUCUMOCTD MOJIOKEHHUS OT BPEMEHH, a TAK)KE 3aBUCHMOCTh CKOPOCTH OT BPEMEHU JIJIst
COJIMTOHHOTO KoJieOaHUs PU3NUECKOTO MasiTHUKA.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BONMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. Onpenenuth MUHUMAIBHYIO 4YacTOTy KoieOaHWsl «OyCHHKH» MacChl  TOJIBEHICHHOW B IEHTpE
CTPYHBI C MOMEPEYHBIM CEUCHUEM JUTMHOM . Macca CTpyHBI Ha €IUHUILY JUIMHBI , €¢ HATSKCHUE , a
— moxenb FOHra.

2. BBIYHCITUTH YaCTOTY aKyCTHYECKOTO pe3oHaropa [enpmronbia. Pesonarop [enpMronbiia — cocya ¢
IIMPOKUM TOPJIBIIIKOM, TIOKa3aHHbIM Ha Puc. Ero mapamerpel:  Tuiomaab TOpibBINIKA, €ro JUIMHA,
IJIOTHOCTh BO31yXa, 00BbeM cocyna

3. BhIUHCIUTE 3aBUCUMOCTD MOJIOKEHHUS OT BPEMEHH, a TAK)KE 3aBUCHMOCTh CKOPOCTH OT BPEMEHU JIJIs
COJIUTOHHOTO KoJieOaHUs PU3NUECKOTO MasiTHUKA.



Kpurepun onennBanus
Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, [IyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW MPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NMPH PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 00OCHOBaHHE
HPUHATHIX PELICHAMN.
Ouenka ommmMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0Ka3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW MpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh UX Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
NPUHSATHIX PEIICHUH.
Onenka ommmyHO 8§ OamioB - BBICTaBJIIETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOW MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
NPUMEHATh MX Ha MPaKTHKE MPU PEHICHUH KOHKPETHBIX 3a1ad4, MPaBUIbHOE 000CHOBAaHHME MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET Marepuall, TPaMOTHO U 1O
CYILECTBY M3JIaraeT €ro, ymMeeT HPUMEHATh IOJY4YCHHbIC 3HAHUS Ha MNPAKTHKE, HO HEAOCTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYLIECTBY M3JIaraeT €ro, yMeeT MPUMEHSITh NOITY4YCHHbIC 3HAaHHUSI Ha MPAKTUKE, HO JOIMYCKAeT B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka Xopomio 5 6ayuIoB - BBICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAeT MaTepuall, FPaMOTHO
U 10 CYIIECTBY HM3JIaraeT €ro, yMeeT NPUMEHATH MOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIONyCKaeT B
OTBETE WJIM B PELLICHUH 33a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBieTBOpUTENbHO 4 Oamja - BBICTABISACTCS CTYICHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3pO3HEHHBII XapakTep 3HAHUM, HEJIOCTATOYHO IpPaBHUJIbHBIE (OPMYIUPOBKH 0a30BBIX MOHITHH,
HapyIIEHUs JIOTHYECKOW MOCTIeIOBATEIILHOCTH B M3JIOKEHUH IPOTPAMMHOTO Marepuaia, HO MPHU 3TOM
OH OCBOWJI OCHOBHBIC Pa3JieNibl yueOHOW NMpOrpaMMBbl, HEOOXOAMMBIE Ul JaJbHEHIIero oOy4eHus, U
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
OneHka yaOBIETBOPUTENbHO 3 Oajla - BBICTABIACTCS CTYHCHTY, IOKa3aBlIeMy (parMeHTapHBII,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIrpoBKax 0a30BBIX MOHATHUH,
HapyIIEHUs] JIOTUYECKOH TI0CIEe0BAaTeIbBHOCTH B HM3JIOKEHMHM IPOrPaMMHOrO Marepuaia, ciaalo
BJIaJIeET OCHOBHBIMHU pa3JesiaMH y4eOHO! MporpaMmbl, HEOOXOANMBIMHE JUIS JaJIbHEHIIEro o0y4eHus U
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOU CUTYalHH.
OneHka HEyJOBJIETBOPUTENIBHO 2 Oalia - BBICTABISIETCA CTYACHTY, KOTOPBI HE 3HAaeT OOJNbIIEH YacTH
OCHOBHOTO COJEp)KaHUs y4eOHON IporpaMMbl JUCHMIUIMHBI, JONyCKaeT rpyOble OmUOKH B
(hopMyIIMpOBKaxX OCHOBHBIX MIPHUHIUIIOB H HE YMEET HCIIOJIb30BaTh MOMyUYEeHHBIC 3HAHUS MIPH PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYIOBIETBOPUTENbHO | 0aml - BBICTABISIETCS CTYAEHTY, KOTOPBI HE 3HAET OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILIUHBI, JOIMycKaeT rpyOeiimne ommOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB DPEIICHHS THIOBBIX MPAKTHUYECKHX
3ajay.

5. MeTonuueckne MaTepuajbl, onpeneasonie Npoueaypsl OeHUBAHUA 3HAHUI, YMEeHH, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

[Tpu npoBenennu yctHoro auddepeHnpoBaHHOTo 3aueTa o0y4JaroniemMycs npenocrasisiercs 30 MUHYT
Ha moarotoBky. Ompoc oOydvaromierocss mo Owiery Ha ycTHOM auddepeHImHpoBaHHOM 3a4eTe He
JOJDKEH TIPEBHIATh OHOTO aCTPOHOMHYECKOTO Yaca.



