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)

10 TUCHHILJIMHE: Kone6anus 1 BOHBI
110 HANPABJICHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
NpopuJIb NOArOTOBKHU: ®Pu3nKa U NeAaroruka

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
HeNMMHelHble KojeOaHusa. B Kypc BKIIIOYEHBI pas3fenbl: KoyieOaHWs KOHCEPBAaTUBHBIX CHCTEM; HM3MEHEHHUE
SHEpPruM KojeOaTeIbHON CHCTEMBI, KaK B pe3ysbTare AUCCUIALNY, TaK U MOJyYEHHUsS] 3HEPTUU OT BHELIHETO
HCTOYHMKA; PE30HAHCHbIE SIBJICHUS B KOJIEOATEIbHBIX CHCTEMAaX; OCHOBBI CIIEKTPAJILHOTO aHAIN3a; KOIeOaHus
CBSI3aHHBIX CHUCTEM; MapaMeTpuyeckue konebanus. JInHeilHbIle U HeNMHEHbIE KoJleOaHusl paccMaTpuBarOTCs
KaK MOCJIE0BaTeIbHOCTh YCIOXKHSIOMMXCA (puzndeckux mozenei. OTHOBPEMEHHO C M3JIOKEHHEM Mojeseit
M3JIAraloTCcsl MaTeMaTHYeCKUE METOIbl PEUICHHs HEeJMHEMHBIX 3aia4 Teopuu KoieOaHuit (meron Ilyankape,
(a30BOii INIOCKOCTH, METOJT MEAJICHHO MEHSIOLINXCS aMILIUTY]L, JIEMEHTHI Teopun oudypkannii u ap).

PaccMoTpeHre BOTHOBBIX MPOLIECCOB OTPAHUYEHO KPYrOM JMHEMHBIX 3a1ad. AHAIM3UPYIOTCS OCHOBHBIE
TUMBl BOJH: IUIOCKAas, LIWIMHIApHUYECKas, c¢epudeckas M TOBEpXHOCTHas. M3moxeHue Bemercs
NPUMEHUTENFHO K 3aJadaM aKyCTHKH, OJJIEKTPOAWHAMHMKH, a Takke (U3MKH IU1a3Mbl (B paMKax
THIPOJMHAMHYECKOro omnucaHus). [loka3zaHO eAMHCTBO BOJIHOBBIX IPOLECCOB B 3TUX paszfenax (U3UKH.
BBoasTCS OCHOBHBIE XapaKTEpUCTUKH BOJH, TaKWe KaK BOJHOBOE CONPOTHBIEHHWE U Jp. PaccmarpuBarorcs:
pacnpocTpaHeHHE BOJIH B BOJIHOBOZAX, 3afjada W3JIy4EHUS U PAcCEsHUs, a TaKXKe I0JI1 B OrpaHUYEHHOM
npocTtpancTBe. Pa3obpansl 3a1auu pacpoCTpaHEHHsI BOJIH B TUPOTPOITHBIX M aHU30TPOIHBIX Cpelax, a TAKKe
B Cpellax C BpEMEHHOM qucriepcueil. B 3axkirountensHoi yactu BBoguTcs ypasHenue Llpenunrepa mis ogHou
yacTunpl. [loka3zaHo, 4TO OHO ABIAETCA 3aypsAOHBIM BOJHOBBIM YPAaBHEHHEM, CBOMCTBA KOTOPOIO HE
BBIICJISIFOTCS U3 PsiZia OCTaJIbHBIX BOJIHOBBIX YPaBHEHUH.

1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

Llenp Kypca cOCTOUT B M3yYCHUH OOYy4YarOIMMHUCS OCHOB (PU3MKH KOJIEOAHMI U BOJIH ISl IPUMECHEHHUS
ee B cpepe HayKOEMKHX TEXHOJIOTHH NP MOATOTOBKE K JaJIbHEHIIEH MPAaKTHYECKOW CaMOCTOSTEIbHOM
pabore B obnactv (U3UKH, DHEPTETHKHU, (PU3UKU KUBBIX CHCTEM, MATEPHATIOBEACHHUS, TEXHOJIOTHH
HaHOMaTEPHaJOB.

33]13‘[1/[ JAUCHUIIINHBI

. O3HAKOMJICHHE OOYYAIONIUXCS C MPEAMETOM, MPUHIUIAMH, METOJaMH M MOJCIAMHU (DHU3UKH
KojeOaHui ¥ BOJIH;

*  mpuobpereHHe OOy4YarOIIMMUCS TEOPETUUECKUX 3HAHUI, MPAKTUYECKHX yYMEHHH M HABHIKOB B
00JIaCTH UCCIICAOBAaHUM KoJeOaTeIbHBIX U BOJHOBBIX CHCTEM;

¢ OKa3aHHuc KOHCYHBTEIL[I/IfI H IIoMoIInu O6y‘laIOH_[I/IMC$I B IIPOBCACHUHU HUX COOCTBEHHEIX TCOPCTUUICCKUX
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 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ pPelleHus,
NeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
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 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSL BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

VK-6.2 CnocobeH  mjaHUpPOBaTb  CaMOCTOSTEIIBHYIO
NEATENIbHOCTh B pEIICHHH Npo(ecCHOHANBHBIX —3a7ad;
MOJBEprarh KPUTUUYECKOMY aHANW3y IMpOAETaHHYyI0 padory;
HAaXOIUTh U TBOPYECKH MCIOIb30BaTh MMEIOIIUICS ONBIT 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 aHanmM3upoBaTh MOCTABICHHYIO 3ajady,
(dyHIaMeHTalbHbIC 3HAHUS, IOJIyYCHHBIC B HaMeyarb MyTH €€ PELCHUS

obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HAyK, U HCIIOJIb30BATh UX B
npodeCcCHOHAIBHOMN JIeATeTBbHOCTH

OIIK-1.2 CpnocobeH CTpOUTb MareMaTU4ecKhue MOAEIH,
MPOMU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-4.1 Brmageer weTromaMu Hay4HOrO IIOMCKa |
WHTEJUIEKTyaJIbHOTO aHalin3a WHGOpPMalKU NPHU PeleHUH

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 IIeNIbIO TONYYCHHSI, XPAaHEHUS 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 yncieHHbIC TOPSIKA BEJINYHMH, 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!
(dyHIaMeHTalIbHbIC TOHSTHS, 3aKOHBI (PU3UKH KOJIeOaHH U BOJIH;
METO/Ibl Pa3MEPHOCTH U MOJ00Hs, IPUMEHSIEMbIE B (PH3HKE KOJIeOaHHU 1 BOJIH;
OCHOBHbIE 0COOCHHOCTH K0JIeOATEIbHOTO ABMKEHUS, €r0 MHTETPaJIbHbIN XapakTep,
PE30HAHCHOE MOBEJCHHE, CBSI3b C MPOOJIEMON YCTOHYUBOCTH;
OCHOBBI CIIEKTPAJIbHOTO aHAJIN3A;
KaueCTBEHHYIO Teopuio audhepeHInanbHbIX YPaBHEHUH, U MTPECTABICHHE BIDKCHUS Ha (Pa3oBOi
TUIOCKOCTH;
OCHOBBI TeOpHH OM(YpKALIUK U CBS3b TEOPUH KoJIeOaHUH ¢ 3aa4aMH yCTOWYNBOCTH;
MIOBE/IEHHE aBTOKOJIE0aTEIbHBIX U TAPAMETPHUUECKUX CHCTEM;
OCHOBHBIC 3aKOHOMEPHOCTH CHUCTEM C HECKOJIBKUMH CTEIICHSMHU CBOOOIBI: HOPMAJIbHBIC MOIBI,
PE30HAHCHI M AHTHPE30HAHCHI,
OCHOBHBIC 3aKOHOMEPHOCTH HEJMHEHHBIX KoJeOaHWW, Kak CBOOOIHBIX, TaK W IPHU BHEUIHEM
BO3JICHUCTBUM;
MIPUHIIMITBI U 3aKOHOMEPHOCTH CHHXPOHU3AIMU KOJICOAaHWi, 3aTsATMBaHUS 4aCTOTHI T€HEpaluu U
THCTEPE3UCHBIE TIPOLIECCHI;
OCHOBHBIC THITBI BOJIH U HX CBOWMCTBA: TUIOCKHE, IIMIHHAPHYECKUE, CPEPHUUCCKUE;
(uzndecKuii cMbIcT (a3oBoil U TPYIIIOBON CKOPOCTEIH;
3aKOHOMEPHOCTH PAaCcIpOCTPAHEHHsSI BOJIH B PAa3IMYHBIX CpellaX, B TOM YHCIIe TOBEPXHOCTHBIX BOJIH;
3aKOHOMEPHOCTH (DM3NYECKUX SIBICHWH, CBA3aHHBIX C OCHOBHBIMU BOJIHOBBIMHU IIPOIIECCAMHU:
OTpakeHHe, PEIOMIICHHE, pacCcesHIEe, H3ITyYCHHE.
YMETh:
JIeNIaTh BBIBOABI U3 COMOCTABICHUN PE3y/IbTaTOB TEOPHH U SKCIIEPUMEHTA;
TPOM3BOIUTH YHCIICHHBIE OIICHKHY;
MOZEIMPOBATh PU3HUECKYIO CUCTEMY
JieNiaTh Ka4eCTBCHHBIC BBHIBOJABI M OIIGHKM HAa OCHOBE OINPEICISIOIINX IapaMeTpoB (U3UUECKOI
CHCTEMBI;
BUICTh (PU3NYECKYIO CYyTh TEXHUYECKUX 33/1a4;
HIOJIb30BAThCSl CIIPABOYHOM JIMTEPATypOd Uil MOMCKAa HEOOXOAMMBIX JAHHBIX M MOHATUH (U3MKK
KOJICOaHUI U BOJIH;
pelaTh 3aa4u B 001aCTH Kak JIMHEHHBIX, TaK M HEJIMHEHHBIX KoJIeOaHMIA,
paccUnTHIBATh M aHAJTU3UPOBATh MOBEACHUE, KaK JIMHEWHBIX, TAK M HEIIMHEWHBIX KOJIEOaTeIbHBIX
CHCTEM.
BIIAJICTh!
HaBBIKAMH OCBOCHUS OOJBIINX 00BEMOB HH(POPMAIIHH;
KyJIbTYpOH OCTAaHOBKY M aHAJIH3a (PU3NUECKUX 3a71ad;
MeToaaMu (PU3UKU KoJieOaHUH U BOJIH.



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 CBoOozHBIE KOJICOAHUSI CUCTEM C OIHOM 4 4 4
CTETICHBIO CBOOOBI
2 Meton (a3oBoi MIOCKOCTH 4 4 4
3 CriexkTpanbHBIA aHaTIN3 4 4 4
4 Usmenenne osHeprum  KosieOareabHON 4 4 5
CHCTEMBbI
5 Kone6vaTen1>Ha;1 CHCTeMa II0f] BHEUIHUM 5 5 4
BO3/ICHCTBUEM
6 KoneGanme cucreM ¢ HECKOJIBKHMHU 5 5 5
CTENEeHAMHU CBOOOIBI
7 [Mapamerpuueckue KonebOaHus 4 4 4
3 OCHOBHBIE 3aKOHOMEPHOCTH BOJHOBBIX 4 4 4
MPOLIECCOB.
9 Hnoucxa;[ BOJIHA: OCHOBHBIE NTApaMeTpPhbl U 4 4 4
CBOICTBA.
10 [{unuHapruyeckas BOJIHA U BOJTHOBOIHOE 5 5 5
pacnpocTpaHeHHe
1 Cdepuueckass BomHa: 3afada HM3JIy4eHUs 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

PaccMoTpeHre NUHENHBIX M HEIMHEWHBIX KOHCEPBATUBHBIX CHCTEM BEIETCS C €AMHBIX MO3HMIMMH.
W3nararorcss mpuOIMKEHHBIE METOIBl HCCIIEIOBAaHMS HEIMHEHHBIX KoJeOaTeNbHBIX YpaBHEHHH
(meron Jlummranta — Ilyankape u gp.). [laerca cpaBHeHHE JHMHEHHBIX W HEJTMHEWHBIX
KOHCEpPBAaTUBHBIX KOJICOATETIBHBIX CHCTEM.

2. Meton ¢a3oBoii MIOCKOCTH




PaccmarpuBaroTcst oOmme CBOMCTBA AMHAMHUUYECKHX CHCTEM. AHAIM3UPYIOTCS (ha30BbIe MOPTPETHI
KaKk JIMHEWHBIX, TaK W HEJIMHEHHBIX KOJeOaTeNbHBIX CUCTEM. BBOIUTCS TpencTaBICHUE O
oudypkaiuu TUHaAMHYECKOHW cHcTeMbl. PaccMorpeH mnpumep Oudypkanyu B KosieOareabHON
CHCTEME.

3. CniexTpanbHBIN aHATIH3

BBomsiTcs  cnekTpanbHbIE NPEACTABICHUS, W aHANM3UpyeTca o0NacTb WX INPUMEHEHHS.
PaccmarpuBaercst cBsi3b paaoB U npeoOpasoBanuil Dypre, a TakKe MPUHLUI HEONPEACTICHHOCTH U
Teopema KorenbHukoBa. JlaHHbIE 371eMEHTapHbIE OCHOBbI BEUBJIET aHAJIN3A.

4. VIaMeHeHne dHEepTun KoebarenbHON CHCTEMBI

PaCCManI/IBaeTCH HU3MCHCHHUC SHCPIrMU KaK IMACCHUBHBIX, TAK U AKTUBHBIX (HpI/I HaJIWM4YWKW BHCIIHETO
HNCTOYHHKA 3Hepr1/m) KoIeOaTeIbHbIX  CHCTEM. I[J'ISI HUX aHaJinda HUCIHOJIb3YyETCd MCTOH
OHCPICTUYICCKOTO OanaHca u MCTOJ YKOPOUYCHHBIX ypaBHeHHﬁ.

5. KonebOarenbHas cucteMa 1104 BHCIITHUM BO3ﬂefICTBH€M

JlaHO eIMHOE pacCMOTPEHHE MOBEACHMS JIMHEHHBIX M HETMHEHHBIX KOJIeOaTeNbHBIX CHCTEM IOJ
JeCTBUEM TapMOHUYECKOTO BO3OYXICHHs. AHalIM3 HEJIMHEHHBIX CHCTEM BEIETCSI Ha OCHOBE
YKOPOYEHHBIX YPABHEHUN.

6. Konebanue cucreM ¢ HECKOJIIBKUMH CTEIIEHSIMHU CBOOOIBI

PaCCMOTpeHO IIOBCACHUC CBA3AaHHBIX KakK J'II/IHCI\/'IHBIX, TaK ¥ HEIMHEWHBIX KOJCOATENIbHBIX CUCTEM.
VcraHOBICHBI O6IJ_II/IG 3aKOHOMCPHOCTH UX MMOBCACHHA.

7. [lapameTpuueckue KoieOaHus

PaccmoTpenbl o0Imue cBolicTBa MapaMeTpuuyecKkux KojeOaHuii (ypaBHeHHMe Xwuia W YpaBHEHHE
Marbe u ux coiicta). PaccmoTpena auarpamma AiiHcBa — CTpeTTa U ee IPUMEHEHHUE TIPU aHAIIN3e
KOHKPETHBIX KOJICOATEIbHBIX CUCTEM.

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

PaccmarpuBaroTcss OCHOBHBIE 3aKOHOMEPHOCTH BOJHOBBIX IIPOLECCOB B JIMHEHHBIX Cpeaax.
[loguepkHyTa HX OOLIHOCTE B PA3IMYHBIX CcHOy4yasx (aKyCTHYecKas, OJJIEKTPOMarHUTHas,
MOBEepXHOCTHass M n1p.) Ha mnpumepe pemenus Pumana paccMmaTpuBaroTCsi OCOOEHHOCTH
pacnpocTpaHeHHs] HEIMHEHHBIX BOJH U UX OTIIMYHSI OT BOJIH JINHEHHOTO MPHOIMKESHUS

9. Ilimockast BoJIHA: OCHOBHBIC napamMeTpbl U CBOICTBA.

PaccMarpuBaroTCsi CBOWCTBA INIOCKHUX BOJIH U CBSI3aHHOW C HUMM 33/1a4U OTPAKCHUS U IIPETOMIICHHS.
BBoauTcs MOHATHE BOJHOBOTO CONPOTHBICHUS, MOJSpPH3aLUH, (Pa30BOH W TPYIIOBOW CKOPOCTH.
PaccmarpuBaetcs 3amaua @penens, a Takke 3a/1a4a OTPaKeHUS 10J] OTPULIATEIIBLHBIM YIJIOM.

10. LHunuaapudeckast BOJIHA U BOJIHOBOJHOE paclpoCTpaHeHHe

PaccMarpuBaroTcsi 0COOEHHOCTH CBOWCTB NUJIMHAPUIECKUX BOJTHA U UX PACCMOTPEHUE B BOJHOBOJIE.
Jlana knaccuduKanys BOJIHOBOAHBIX MOJI, ONpee/ieHbl UX KPUTHYECKHE YacTOThl. PaccMarpuBaercs
CBA3b BOJIHOBOJHOTI'O PAaCTIPOCTPAHEHHUSI C MOJAMU PE30HATOPA.

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



PaccmarpuBarotcss cdeprdeckue BOJHBI M CBSI3aHHBIE C HUMM 3aJaddl W3JYyYCHHS W PACCESHHS.
OOcyxaroTcsi yCIOBUS W3JIy4eHHs, TUMOJIbHOE, KBAJPYINOJIbHOE U TOPMO3HOE M3ITydeHHs. 3ajada
paccesiHus paccMaTpuBaeTcs B IpuOmmkeHnn Peneid.

12. HopmasnbHbie BOJIHBI B CIUIOLIHOM cpefe.

BBoauTcs npencraBieHue HOpMaJIbHBIX BOJIH B cpele. PopMyaupyercs: IUCIEPCUOHHOE ypaBHEHUE
IUI 3JEKTPOMArHUTHBIX BOJIH, PAaCHpOCTPAHSIONIMXCS B IUIa3M€ B MAarHUTHOM IIOJe, W Ha MX
IIPUMEpPE pacCMaTPUBAIOTCS BOJIHBI B CpELE.

13. TloBepxHOCTHas BOJIHA

PaCCManI/IBaIOTCSI MOBCPXHOCTHBIC BOJIHBI B PA3JIMYHBIX YCJIOBUAX: BOJIHBI HAa MOBCPXHOCTU BOJBI,
OJICKTPOMArHuTHBIC BOJIHBI Y ITOBEPXHOCTU METalllla, IIOBCPXHOCTHAA BOJIHA B YCJIOBHUAX ITOJHOTO
BHYTPCHHCTO OTPAXXCHUA U T. 1.

14. YpaBuenue lllpenunrepa: yacTHBIN Cilydast BOTHOBOTO YpaBHEHUS

B paMkax eaeHHOro BOJIHOBOIO MOAXOAA MOJy4eHO ypaBHeHHe lllpeawHrepa 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 JAUCIUILINHY, JOJDKEH C OJHOW CTOPOHBI, OBIAJETh OONIUM TMOHSTHHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYYUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrate u3yueHus TUCHUIUIMHBI CTYAEHT OJKEH 3HAaTh OCHOBHBIEC OMpPENEICHUS AUCIUIIUHBL,
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 Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], IMPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeAaraéMpIx CTyJAeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIOJIHEHUIO 3aJaHUI TEKYLIEH U IPOMEKYTOYHOM arTeCTaluu.

[Mokazarenem BiajeHUsS MaTEpUaATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 10 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS TMOHMMaHMs U3y4yaeMOro mMarepualna, a He MEXaHHYeCcKOro ero 3amomuHaHus. [lpu
3aTPYINHEHUN W3YYCHHUS OTICNBHBIX TEM, BOMPOCOB, CIEAYeT OO0pamarbcs 3a KOHCYIBTAIUSIMU
MIpenoaBaTesio.

Bo3moxkeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 337ad B COOTBETCTBUH C
TEMATUKON 3aHSATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA

Nnpo¢uJIb NOATOTOBKH: ®u3nKa U MeAaroruka
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 Ananusupyert 3aaady, BBIJIEsS 3TAIbl €€ PelleHus,
JeMCTBUS IO PELICHUIO 3a1a91

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
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 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
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 CnocobeH  mjaHUpPOBaTb  CaMOCTOSTEIIBHYIO
JEATEIbHOCTh B pEIICHHH Npo(ecCHOHANBHBIX —3ajad;
MOJBEprarh KPUTUUYECKOMY aHANM3y IMpOAETaHHYyI0 padory;
HAaXOIUTh U TBOPYECKH MCIOJIb30BaTh MMEIOIIMICS ONBIT 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 CnocobeH aHanM3upOBaTh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH CcTpOuUTh MareMaTH4ecKhue MOJIeH,
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
MHTEJICKTYaJbHOTO aHajdu3a HMHGOPMAIMU IpPU pEIICHUU
3a1a4 npodeccuoOHaNbHON AEATEIbHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pabOTHl C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMU C IEIIbIO MOTYYCHUs, XpPaHESHHS 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

[1IK-4.1 3naer yncneHHbIe MOPAIKA BEITMYHUH, 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:




(dyHIaMeHTaIbHbIC TOHSTHUS, 3aKOHBI (PU3UKH KoJIeOaHH U BOJIH;
METO/Ibl Pa3MEPHOCTH U MOJ00Hs, IPUMEHsIEMbIE B (PH3HKE KOJICOaHHU 1 BOJIH;
OCHOBHBIE 0COOCHHOCTH K0JICOATEIbHOTO ABHKEHUS, €r0 MHTETPAJIbHBIN XapakTep,
PE30HAHCHOE MOBEJCHHE, CBSI3b C MPOOJIEMON YCTOHYUBOCTH;
OCHOBBI CIIEKTPAJILHOTO aHAJIN3A;
KaueCTBEHHYIO Teopuio audhepeHInanbHbIX YPaBHEHHUH, U MTPECTABICHHE BIDKCHUS Ha (a3oBOi
TUIOCKOCTH;
OCHOBBI TeOpHH OM(YpKALUK U CBS3b TEOPUH KoJIeOaHUH ¢ 3aa4aMH yCTOWYUBOCTH;
MIOBE/IEHNE aBTOKOJIE0aTEIbHBIX U TAPAMETPUUECKUX CHCTEM;
OCHOBHBIC 3aKOHOMEPHOCTH CHUCTEM C HECKOJIBKUMH CTEIICHSMHU CBOOOIBI: HOPMAJIbHBIC MOIBI,
PE30HAHCHI ¥ AHTHPE30HAHCHI,
OCHOBHBIC 3aKOHOMEPHOCTH HEJMHEHHBIX KoJeOaHWW, Kak CBOOOIHBIX, TaK W IPHU BHEUIHEM
BO3JICHUCTBUM;
MIPUHIIMITBI U 3aKOHOMEPHOCTH CHHXPOHHU3AIMU KOJICOAHUH, 3aTsATMBaHUS 4aCTOTHI T€HEpaluu U
THCTEPE3UCHBIE TIPOLIECCHI;
OCHOBHBIC THITHI BOJIH U HX CBOWMCTBA: TUIOCKHE, IIMIHHAPHYECKUE, CPEPHUUCCKUE;
(uzndecKuii cMbIcT (a3oBoil U TPYIIIOBON CKOPOCTEI;
3aKOHOMEPHOCTH PAaCcIPOCTPAHEHHsI BOJIH B PAa3IMYHBIX CpellaX, B TOM YHCIIE TOBEPXHOCTHBIX BOJIH;
3aKOHOMEPHOCTH (DM3NYECKUX SIBICHHH, CBA3aHHBIX C OCHOBHBIMU BOJIHOBBIMHU IIPOIIECCAMHU:
OTpakeHHe, PEIOMIICHHE, paccesHIe, H3ITyYCHHE.
yMeThb:
JieNIaTh BBIBOABI U3 COMOCTABICHUH PE3y/IbTaTOB TEOPHH U SKCIIEPUMEHTA;
TPOM3BOIUTH YHCIICHHBIE OIICHKHY;
MOZEIMPOBATh PU3HUECKYIO CUCTEMY
JieNiaTh Ka4eCTBCHHBIC BBHIBOJABI M OIIGHKM HAa OCHOBE OINPEICISIOIINX IapaMeTpoB (U3UUECKOI
CHCTEMBI;
BUICTh (PU3NYECKYIO CYyTh TEXHUYECKUX 33/1a4;
IIOJIb30BAThCSl CIIPABOYHOM JIMTEPATypOd Ui MOMCKAa HEOOXOAMMBIX JAHHBIX M MOHATUH (U3MKK
KOJICOAHUI U BOJIH;
pelarh 3aJ1a4u B 001aCTH Kak JIMHEHHBIX, TaK M HEJIMHEHHBIX KoJIeOaHMiA,
paccUnTHIBATh M aHAJTU3UPOBATh MOBEACHUE, KaK JIMHEWHBIX, TaK M HEIIMHEWHBIX KOJIEOaTeIbHBIX
CHCTEM.
BJIA/IeTh:
HaBBIKAMH OCBOCHUS OOJIBIINX 00BEMOB HH(POPMAIIHH;
KyJIbTYpOH OCTAaHOBKHU M aHAJIHM3a (PU3NUECKUX 3a71ad;
MeToaaMu (GU3UKU KoJieOaHUH 1 BOJIH.

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

1. Omnpenenuth MHHAMAIBHYIO YacTOTy KoneOaHHs «OYCHMHKM» MAacChl  TOJBEIICHHOW B IICHTpE
CTPYHBI C TIOTICPCYHBIM CEUEHHEM JJIMHON . Macca CTpYHBI Ha CIUHUILY JUTHHBI , €€ HATSDKCHHUE , a
— moxenb FOHra.

2. BBIYMCIUTH YaCcTOTY aKyCTHYECKOro pe3oHaropa [enbpmronbia. Pesonarop I'enbMronbiia — cocyn ¢
IIUPOKUM TOPJIBIIIKOM. Ero mapamerpsl:  IUIOIAAb TOPJBINIKA, €ro JUIMHA, IUIOTHOCTh BO3JyXa,
o0beM cocyna

3. BhIUHCIUTE 3aBUCUMOCTD MOJIOKEHHUS OT BPEMEHH, a TAKIKE 3aBUCMOCTh CKOPOCTH OT BPEMEHH JIJIs
COJIMTOHHOTO KoJieOaHUs PU3NUECKOTO MasiTHUKA.

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

1. Omnpenenut MHHAMANBHYIO YacTOTy KoieOaHHs «OYCHMHKM» MAacChl  TOJBEIICHHOW B IICHTpE
CTPYHBI C TIOTICPCYHBIM CEUEHHEM JJIUHON . Macca CTpYHBI Ha CTUHUILY JUTMHBI , €€ HATSDKCHHUE , a
— moxenb FOHra.

2. BBIYHCIUTH 4aCcTOTY aKyCTHYECKOro pe3oHaropa [enbpmronbia. Pesonarop I'enbMronbiia — cocyn ¢
IIMPOKUM TOPJIBIIIKOM, TOKa3aHHbIH Ha Puc. Ero mapameTpbl:  miiomaab TOpIBINIKA, €ro JTHHA,
IJIOTHOCTh BO31yXa, 00BbeM cocyna

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



Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYEeOHOHM MNpOrpaMMbl AMCHUIUIMHBI, TMPOSBISIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOH 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSThH UX Ha MPaKTHKE MPU PEILICHUH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
MPUMEHATH UX Ha IPAKTHUKE TPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka ommMyHO 8§ OaysioB - BBICTaBISIETCSl CTYACHTY, IIOKa3aBLUIEMy BCECTOPOHHHE,
CHCTEeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHOH MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIH OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHATHh IOIy4YEHHbIC 3HAHUS HA INPAKTUKE, HO HEIO0CTATOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoio 6 6ajIoB - BBICTABISAETCSA CTYACHTY, €CIM OH TBEPJO 3HACT MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araer ero, yMeeT NPUMEHATh MIOJyUYCHHbIC 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0aioB - BHICTABIISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAHHUs HA MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIM B PELLICHUH 33a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOYHOCTEH.
Onenka ynoBieTBOpuTenbHO 4 Oaiia - BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyILIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOIO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MpOrpaMMbl, HEOOXOAMMBIE Ul JalbHEWIIero oOydeHus, u
MOYKET MIPUMEHSTH MOJTy4YeHHbIE 3HAaHUA 110 00pa3ily B CTAHJAPTHON CUTYyallnH.
OneHka ymoBIETBOpUTENbHO 3 Oajuia - BBICTABISIETCS CTYACHTY, MOKa3aBIIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (GopMynrpoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU paszieslaMy y4eOHOH IporpaMMbl, HEOOXOAUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOU CUTYalHH.
OneHka HeyIOBJIETBOPUTENIBHO 2 Oauia - BBICTABISETCS CTYACHTY, KOTOPBIA HE 3HAeT OOJbLICH 4acTH
OCHOBHOTO COJEp)KaHUs y4eOHOH IpOrpaMMbl JUCHMIUIMHBI, JAOIyCKaeT TrpyOble OmHOKH B
(hopMyIIMpPOBKaX OCHOBHBIX IPUHIIUIIOB U HE YMEET UCIOIb30BaTh MOIYUYCHHBIC 3HAHUS [P PELICHUU
THUIIOBBIX 33/a4.
OueHka HEYNOBIETBOPUTENbHO 1 0ajim - BBICTABISAETCS CTYIEHTY, KOTOPHIH HE 3HAaeT OCHOBHOTO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue omuOK B (GOPMYIUPOBKAX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HABBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3ajay.

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

[Tpu npoBenennn ycTHOTO A (HEepeHIIMPOBAaHHOTO 3a4eTa 00yJaromemycs nmpeaoctapisercs 30 MUHYT
Ha moArotoBKy. Ompoc oOydaromierocst Mo OWIeTy Ha ycTHOM JU(QEpEeHIIMPOBAHHOM 3a4yeTe He
JOJDKEH TIPEBHIATh OHOTO aCTPOHOMHYECKOTO Yaca.



