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

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay
A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: Teopus xonebanuii u BOJIH
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
Du3TeX-KIIACTEp aKaIeMUYECKOW U HAyYHOU Kapbephl

Kypc: 4
KBaJIMpUKALS: 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

KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4

[Iporpammy cocraBui: A.A. TlyxoB, a-p ¢usz.-mar. Hayk, npodeccop

[Iporpamma obcyxnena Ha 3aceqannn Ousrex-kiacrepa akageMuueckon 1 HayuHoil kapeepbl 01.04.2024



AHHOTANMA

Henpbro nucuumnunsl "Teopust konebanuii u BoaH" ABJSETCS MOJydYeHUE 3HAaHUN 00 00X 3aKOHOMEPHOCTSX
KOeOaTebHbIX W BOJHOBBIX TIPOLIECCOB W HUX MPHUMEHEHUS K pa3lIW4HBIM CUCTeMaM (U3HUYECKOMH,
XUMHYECKOH, Ouomorndeckod u mpoueil mpupoapl. OBiajleHHe AUCHUIUIMHOM MOApa3yMeBaeT yMEHHE
UCIONb30BaTh 3TH 3HAHMs A pelleHUs HayYyHO-UCCIIEAOBAaTElIbCKMX  3ajad, IpU  HU3YYEHUU
($yHIaMEHTaNbHBIX (U3MYECKUX MPOLECCOB, JEKAIIUX B OCHOBE pabOThl NPUOOPOB M YCTPOWCTB,
UCTIONB3YIONINX KoJieOaTeIbHbIE M BOJIHOBBIE MPOLIECCH. 3a/1aui IUCIUIUINHBI 3aKTI0YAI0TCS B 03HAKOMIICHUH
CTYACHTOB C OCHOBHBIMH MOHATUSIMHU ¥ KOHLEMIUAMH (PU3HKHN KOJIeOaHUH 1 BOJIH; OCBOGHUH 0a30BBIX 3HAHUN
B oOrmacTu B3aUMOJEHCTBUS KoMeOaHWH W BOJH C Pa3IMYHBIMU CHCTEMaMH, (PU3NYECKMX TNPHHIUIIOB
NeMCTBUSL COBPEMEHHBIX KOJIEOATEIbHBIX M BOJHOBBIX YCTPOWCTB; MPUOOPETEHNH HABBIKOB KOJMYECTBEHHBIX
OLICHOK ITapaMeTPOB, XapaKTepU3YIOIINX CBOICTBA KoseOaTEIbHBIX U BOJHOBBIX NpolieccoB. I[lepeunciennsle
KOMIIETCHLIMM TIO3BOJIAT CTYACHTaM MPOBOAUTH COOCTBEHHBIE TEOPETHUECKHUE HCCIENOBaHUA B 001acTu
(u3nKH KoJeOaHUI U BOJH.

1. lean u 3apa4n

Henp AucoMnInHBI

Henpto npucuumnuasl «Teopust koneOaHWi W BOMH» SIBISICTCSl TONYy4YEHHWE 3HAHUM 00 0O0ImuX
3aKOHOMEPHOCTSIX KOJeOaTeIbHBIX M BOJHOBBIX IPOIECCOB M JEMOHCTpAIMs NPUMEHEHHS (PU3UKU
KoJeOaHUI M BOJH K Pa3IMYHBIM CcHCTEMaM (QHU3UYECKOW, XMMHUYECKOH, OMOJOTMYecKOW M IMpod.
npupozsl. OBiasieHue AUCHUINIMHON NOApPa3yMeBaeT YMEHHME UCIIO0JIb30BaTh 3TH 3HAHMS Ha IIPAKTHUKE
JUI pELICHUs Hay4YHO-MCCIEN0BAaTeNIbCKUX 3ajad, NpU HM3y4YeHUH (yHIAMEHTaJbHBIX (U3NYECKUX
MPOLIECCOB M OCHOBHBIX HAEH, JIEXKAIINX B OCHOBE PabOThl MHOTOYMCIICHHBIX IPUOOPOB M yCTPOMCTB,
pabotaromux Ha OCHOBE (YU3UKH KoJeOaTeIbHBIX U BOJTHOBBIX IPOLIECCOB.

33)13‘11/[ JAUCHUIIINHBI
- OBHAKOMJICHUEC CTYACHTOB C OCHOBHBIMU MMOHATUAMU U KOHLICTILIUAMU (1)I/IBI/IKI/I KOJICOQHUH 1 BOJIH,

- OCBOCHHME CTyJAeHTaMH 0a30BBIX 3HAaHWH B O0NACTH B3aMMOJICHCTBHS KoNeOaHW W BOJH C
pa3MYHBIMU CUCTeMaMM; (U3UUECKUX NPUHIUINOB YCWICHHS KOJICOaHWI W BOJH, NPHHIUIIOB
JEeHCTBUSI COBPEMEHHBIX KOJe0aTeIbHBIX i BOJTHOBBIX YCTPOUCTB;

- TpHOOpeTeHHe HABBIKOB KOJMUYECTBEHHBIX OIICHOK OCHOBHBIX MHapaMeTpOB, XapaKTepH3YIOIINX
CBOMCTBA KOJIEOATENbHBIX M BOTHOBBIX IIPOLIECCOB;

- OKa3zaHHe KOHCY/IbTAllMii M TIOMOIIM CTYJCHTAM B IPOBEICHUM COOCTBEHHBIX TEOPETUYECKUX
HCCIIeZIOBaHM B 001acTH PU3UKHU KOJICOAHWH 1 BOJTH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-1.1 AnanusupyeT 3aaady, BRI 3Tallbl €€ PelIeHus,
NeMCTBUS 1O PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIIHI0, HEOOXOMUMYIO ISl PEIeHUs TTOCTaBICHHON

YK-1 CriocoGeH oCcymiecTBIsTh MTOKCK, saaan

KPUTUYECKUAN aHAIN3 U CHHTE3 HH(POPMAITHIH,
MIPUMEHSTh CUCTEMHBIN MOAXO ISl pelIeHUs
IOCTaBJIICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pa3nuyHbIE BapUaHTHl PEUICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

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

VYK-1.5 Ormpenenser W  OLEHHWBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 33/1a491

VK-6.2 CrnocobeH  miuaHMpOBaTh  CaMOCTOATENIBbHYIO
JEATEIIbHOCTh B PEIIEHHHM IPOQECCHOHANBHBIX —3a1ay;
MOJBEprarh KPUTHUYECKOMY aHAIN3Yy IPOACIaHHYI0 padory;
HAaXOIUTh M TBOPUECKU HCIIOIb30BaTh MMEIOIIUICS OINBIT B
COOTBETCTBHUHU C 33Ja4aMH CaMOPa3BUTHUS

YK-6 CriocoGeH ynpaBiiTh CBOUM BPEMEHEM,
BBICTPAaMBaTh U PEaIM30BBIBATH TPACKTOPUIO
CaMOpa3BUTHS HA OCHOBE MPUHIIUIIOB
00pa30oBaHus B TCUCHUE BCEH )KU3HH

OIIK-1 Criocoben npuMeHSTh OIIK-1.1 CrocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B HaMeyJaTh MyTH €€ peleHUs




vvjiav i lPYlJJ(lI\U'lVldlUlVlall/l‘iCbl\l/lA n \YLJll/l)
€CTEeCTBEHHBIX HayK, U UCIOJIb30BaTh UX B
npodecCuoHaTbHON e TEIHHOCTH

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHI M OLICHKH

OIIK-4 CriocobeH ocymiecTBIsITh cOOp U
00pabOTKy HayYHO-TEXHUYECKOHN U (HJIIH)
TEXHOJIOTMYECKOH MH(OPMAIINK ISl PELICHHS
(yHIaMEHTAIBHBIX U MPUKIIAJHBIX 3329

OIIK-4.1 Bmageer weTromaMu Hay4yHOTO IIOMCKa U
WHTEIUIEKTYyallbHOTO aHalin3a WHQOpPMAIUK TPH PEIICHUH
3a/1a4 Mpo(eCCUOHaTBHOM JIEATENHHOCTH

OIlK-4.4 Bnaneer HaBbIKaMU pPabOTHI C KOMIIBIOTEPOM H
KOMITBIOTEPHBIMH CETSAMH C IEIbIO MMOTYYCHUS, XPaHCHHUS U
00pabOTKM HAy4YHOW (TEXHHUYECKOW, TEXHOJIOTHUYECKOH)
uHpopManun

[1K-2 CnocoGen aHanu3upoBaTh MOTyYCHHBIC B
X0ZIe HayYHO-HUCCIIEI0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOueHMS)

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

[MK-4 Crioco0OeH KpUTHYECKH OIIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/I0B

[IK-4.1 3naer ynciieHHbIe MOPSIIKN BEITUYHH, XapaKTEPHBIX
JUI COOTBETCTBYIOLIEH MpodeccnoHaIbHON 00acTu

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUUILIHHE (MOIYJII0)

B PE3YIBTATC OCBOCHUA JUCIUTIIINHBI O6y‘{aIOH_II/I€C$I JOJI>KHBI

3HAaThb:

- OCHOBHBIE CBOMCTBA IMHAMHYECKHUX KOJIEOATEIbHBIX H BOTHOBBIX CUCTEM;
- (hyHIaMEeHTaIbHBIE TIOHTHUS, 3aKOHBI ¥ 3Tallbl Pa3BUTHS KojIeOaTeIbHOM U BOITHOBO (hr3nky;

- OCHOBHBIC 3aKOHOMCPHOCTHU BO36y>K,E[eHI/I$[ KolncOaHu u réHepanv BOJIH,

¢dbopMupoBaHUs

YCTaHOBUBIIMXCSA KOJICOAHWH W BOJIHOBBIX TAKETOB, OCHOBHBIC PE3YNIbTAThl TEOPUU BO3MYIICHUN B
MPWIOKEHUU K (M3HKe KOJIeOaHWI W BOJIH, OCHOBHBIE CBOWCTBA W TapaMeTphl KOJIEOATEIHHBIX H
BOJTHOBBIX CUCTEM Pa3IMYHON HMPUPOJIBI, OCHOBHBIE METOJIBI CO3/[aHUsI BEICOKOJOOPOTHBIX KOJICOaHUN U

HE3aTyXaromunXx BOJIH,

- IOPSIIKN YUCIICHHBIX BEJIMYMH, XapaKTEePHbIE AJIs pa3INuHbIX pa3aenoB (GU3UKHU KoJeOaHNi U BOJH.

YMETb:

- abcTparupoBarbCsi OT HECYLIECTBEHHBIX BIMSHUM NpPHU MOACIMPOBAHUU PEAIBHBIX (PU3HUECKUX
CUTYyaIluii METOJIJaMH TEOPUH KoJieOaHUI U BOITH;
- KBAIM(ULIMPOBAHHO MCIOIB30BATh IOJYUYECHHBIC 3HAHUS Ui PEILECHUS MPOCTEULINX MPAKTUYECKUX

3a7a4 PU3UKU KOJICOAHUH U BOJIH;

- IPOU3BOAUTDH YHUCJICHHBIC OLICHKHU I10 MOPAAKY BCIIMYUHBIL,
- BUICTHb B TCXHUYCCKUX 3aJadax (1)I/I3I/I‘-ICCKOG COCPIKAHUE,
- OCBauBaTb HOBBIC IMMPCAMCTHBIC obmactu u IKCIICPUMCHTAJIbHBIC MCTOAWUKU B obmactu (1)I/I3I/IKI/I

Koje0aHWi U BOJIH;

- a6CTpaFI/Ip0BaTLCH OT HCCYHUICCTBCHHOTO TP MOACIIMPOBAHUHN PCAJIbHBIX (1)I/I3I/ILIGCKI/IX CHTyaLIPIfI;
- A€JIaTh KaYC€CTBCHHBIC BBIBO/bI IIPH IMIEPEXO0AC K NPCACTIbHBIM YCIOBUAM B U3YyUACMbIX Hp06neMax.

BJIAJIETh:

- ammapartoM (QU3UKW KoieOaHWH W BOJH JJIS pacdeTa MPOCTEHUIINX MapaMeTpOB KoyieOaTelbHbIX U

BOJIHOBBIX CUCTEM,

- KyJIBTYypO MOCTAHOBKU M MOJISIIUPOBAHUS (PU3MUECKUX 3a/1ad B 00acTH (PU3UKH KoJieOaHUH U BOJIH;
- HaBBIKAMH CaMOCTOSITEJIbHOW pabOTHl C Y4eOHOW, HAyYHOH M CIpPABOYHOW JINTEPATYpOH, BEACHUS
MOKMCKa U OPUEHTUPOBAHUs B Onbmuorpaduu.

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

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

Tema (pazmern) TUCITUTUTHHEL

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATUH, BKITIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

JlaGopar. paboTsl pabora

Jleknun | Cemunapsbl




Yro Takoe xonedanus?

JInHEeWHbBI rapMOHUYECKUN OCHUAIUISATOP.

HenvHelHbIA 0CHAILIATOP.

[Tapamerpuueckuii pe30HaHC.

JIBixeHne B OBICTPOOCHMIIIMPYIOIIEM
HoJe.

ABTOKOJIIE0AHMS.

CUHXpOHU3AIIHS.

Yto Takoe BOJHEI?

O | R |QA[N| »n [B|lW[N]|—

Pe3onaropsl. BonHoBOIBI.

—
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OHepruss W WMITYJIbC BOJH. BekTop
YMoBa.

—_
—

BosiHOBBIE HEYCTONYMBOCTH.

—
\]

Bomnasl B HEOTHOPOTHBIX H
MEPUOIUYECKUX CpElax.

W W W kR[] & [P |S+

W (W] W k[l & [~ S+

W W W bR & [P |S+

—
[98)

Henuueiinple BOMHBI B cpema3  C
JUCIIEPCUEH.

14

Henuneiinple BOIHBI B aKTUBHBIX U B
JMCCUTIATUBHBIX cpefgax. YTo Takoe
cuHepreTuka’?

Wtoro wacos

60

60

60

[ToaroroBka k sK3aMeHy

0 gac.

Oobmas TpynoEMKOCTb

180 yac., 4 3au.en.

4.2.

Coneprxanue JUCUUIUIMHBL (MOAYS), CTPYKTYPUPOBAHHOE IO TeMaM (paszesiam)

Cemectp: 7 (OceHnuii)

1. Yto takoe xoiaebanusa?

Uro takoe konebanua? Obuiedusndeckas «koiedaTenbHas» TEPMUHONIOTHS U S3bIK. JIlnHaAMUYecKue
cuctembl. PazoBast mockocTb. Ocobble TOUKH: (OKYC, CenyIo, y3ell, UEeHTP. 300MapK HEIUHEHHBIX
CHCTEM pa3iMyHON Mpupozpl. YpaBHeHUs 00s JlankacTepa. CooTHOIICHHE MEXTY d3PPEKTHBHOCTHIO
OPYXKHUSI M YHCIIEHHOCTBIO moOeskaatonieli apmun. CucreMa «XHIIHUK-KepTBa». [lepuon konebanumit
YHUCIEHHOCTH NOMYJISAIMA XUIMHUKOB U JkepTB. «KomebarenmbHas OOLIIHOCTH» U «HEITMHEHHOE
MBIILICHUEY.

2. JIuneiHbI TApMOHUYECKUI OCLIAIUIATOP.

Jluneiinplii TapMoOHUYecKHid ociuisTop. [Ipumepsl n3 pusuku, xumuu, ouonoruu. OCIHUILISTOP,
Kak auHamuueckas cuctema. OCHHUIATOp € CWIBHOM auccunanved. ['apMOHMYECKHH OTKIHMK
ocuuiuiATopa. BexropHas nuarpamma. AMIUIMTYAb! noniomeHus U aucnepcuu. Cnekrp. Pezonasc.
Jluaus Jlopenuma. OcuwiisTop mHox AEHCTBHEM NPOM3BOJIBHON cuibl. HopmanbHble kosieOaHUs,
¢ynknust [puna. CesizaHHble ocIIUIATOpPHL. buenusi, ¢uryper Jluccaxxy. HopmanbHbie Momasl u
yactoThl. ['acurens konebanui, pezonanc dano.

3. HenuHeHBIN OCUMILIATOP.

Henuueivinbli  ocumiisiTop.  Marematudyeckuii MasTHUK. HEH30XpOHHOCTB M aHTApPMOHU3M.
JIBi>keHHe MO cemaparpuce. 3aBHCHMOCTbh YacTOThl HEIMHEHHOIO OCHHUIATOPA OT aMILIHTYAbI
konebanuii. YpaBuenue Jlypdunra. [loTeHmman c nByMs sMamu. bBudypkamuys, cHoHTaHHOE
HapylleHHe CHUMMETpHH. BbIHyXIeHHble KojeOaHUs HelWHEeHHoro ocuwuisitopa. HenunenHbIN
pe3oHaHc. l'ucrepesnc, ycToMuMBOCTh pemieHus. Teopema Bupuana. [laBneHue rasza. Pacmmpenue
BceneHHON. ACHMITOTHYECKHE METOIBI: METOJA YCPEIHEHUS, METOA MEPEHOPMUPOBKH YaCTOTHI U
METOJ] MHOTHX MacIITaboB.



4. ITapameTpuuecKuii pe3oHaHC.

OcumuiATop ¢ U3MEHSIOIIMMUCS NapaMeTpaMu. MajsurK Ha Kadessix. YpaBHeHue Martbe. Teopema
®noxe-bnoxa. [lapamerpuieckuit pezoHaHc. YpaBHeHHe MaTbe ¢ CUIbHON (YPOBHHU OCHUILIATOPA) U
ciaboit (30HbI bpuiuirosHa) Momymsield 4acToThl. MeasieHHOe U3MEHEHHUE NapaMeTpoB. YpaBHE HUE
Xunna. To4HOCTH coXpaHeHHMS aauadaTUYecKoro WHBapuaHTa. Kpasukiaccuka. J[Bmwkenwe B
OBICTPOOCHMILTHPYIONIEM MoJie. Paznenenue ObICTPBIX M MEAJICHHBIX ABMKeHHHA. MasTHuk Kanuipr.
VYcroitunBele  TONMOKEHUS paBHOBecuss MadTHHKa Kamuupl. VHBEpTHPOBAaHHBIM  MasSTHUK.
Henuneitnslii napaMeTpudyecKkuii pe30HaHC.

5. JIBuwxkeHne B OBICTPOOCHMIIIUPYIOLIEM TIOJIE.

AstokosneOanus. OOparHast cBsi3b. llpenenbHblii 1mkin. YpaBHenuss Bam gep [lonss m Pernes.
JlammoBeIii  TeHepaTop, Jasep, peakuus benoycoa. KBasurapmoHumueckue aBTOKOJICOaHHS.
budypkamus Xonda poxnenus nwmkna. Penakcanmonneie konebanusi. Kyb6ok Tanranma, cugos.
Kectkuit pexum Bo30yx)aeHUs. ABTOKojeOarelnbHas CHUCTEMa IOJ NCHCTBHEM IEPHOAUYIECCKOTO
Bo3mymieHns. CUHXpoHHM3alms. YpaBHeHHEe Ajyiepa. SI3bIk ApHOoibja. ABTOKOJIIGOaHHS M Xaoc B
Ja3epe U reHeparope.

6. ABTOKOJICOAHNS.

Croxactuueckuid pe3oHaHc. llepexompl, mHIynupoBaHHbIE HIyMOM. CTOXacTUYECKOE YCKOPEHHE
®epmu. JlerepmunupoBanHbiii xaoc. Cucrtema Jlopenma. Ctpannbiii artpaktop. OHTpornus KAM.
Cuenapuii ®eiirenbayma, yHHBEpcalbHble TOKazaTenu Oudypkanuu. YpaBHeHus JlamkeBeHa u
®doxkkepa-Ilnanka. PezepByap u npupozga nuccunanuu.

7. CHUHXpOHHU3ALIHSL.

KBantoBble konebanus. Onruueckue ypaBHeHus broxa. Ociursinun Padu. Ontuueckast HyTarus.
KsanrtoBeie Ouenus. Bektop brnoxa u cdepa broxa. [Ipubnmkenne Bpamaromeiicss BonHbl. CaBur
broxa-3urepra.

Cemecrtp: 8 (Becennuit)
8. Uto Taxoe BOIHBI?

Uro Takoe BONHBI: OOmIeu3NUecKas «BOJTHOBAasH» TEPMHHOJOTHS W S3bIK. JIMHEHOE BOIHOBOE
ypaBHenue. [Ipunuun cynepnosuuuu. OOmiee pemeHne BoIHOBOTO ypaBHeHus. [Ipunuun [roiireHca.
JlucniepcOHHOE COOTHOLICHUE, TPyNIoBas U (a3oBas CKOPOCTH. Bpems KU3HM BOJIHOBOTO IAKeTa.
IIpocTpancTBeHHass W BpeMeHHas jaucnepcud. YpaBHeHne KneitHa-Topaona. BomHbel B
OTPAaHUYEHHBIX CHUCTEMAX, PE30HATOPBI. J(MCKPETHBIM CIEKTp, CTOsYME BOJIHBIL. Purypsl XJiaJIHU.
Bounnel B itasme. Ypasaenue Bnacosa. JlenrmiopoBckue konebanus. [Inasmonsl. 3atyxanue Jlannay.

9. Pe3onatopsl. BoHOBOABL.

Kunemarvka BoiH. JHeprusi U UMIyIsC BoidH. Bektop Ymosa. [lpeaectnuku 3ommepdenbaa u
BbpumtrosHa. BomHOBBIE HEYCTOWYMBOCTH: KOHBEKTUBHasA, Penes—Telnopa, KenpBruHa—I enpmronsna.
Konebanus kamnens. Bapuanuonusiii npuanmn Yuzema. [II0THOCTh SHEPTUU B Cpesie C JTUCTIEPCHEH.
Bonnbl ¢ oTpunarensHoOi 3Heprueil. 3ByKOBbIE M KaNWUIIpHbIE BOJHBL 3akoH Bebepa—Dexnepa.
NHTEeHCUBHOCTh, TPOMKOCTh M JaBJI€HHE 3ByKa. AKycTHueckuil wummnenaHc. HopmanbpHbii u
aHomMasbHbld  3dexr Honmmepa. Konyc Maxa. IpaBuUTauMOHHOE KpacHOE CMEIICHHE.
Temmneparypable BosHbL TeruioBoii ckuH-3ddekT. Beunas mepsnora.

10. DHeprus u ummnynbc BoiH. BexTop YMoBa.



Bomabl B HeomHOpoaHBIX cpenax. [eomerpuueckas ontmka. Kayctuka. Pedpakiusi. BomHbl B
CIIONCTBIX cpenax. BonmHBI B mepuoauvecKkux cTpykrypax. Teopema bioxa. 3onsl bpummosna.
PacmupenHas u npuBeieHHas AUCIEPCUOHHAs KpuBble. POTOHHBIE KpUCTalIbl. JIoKamu3amus BOJIH
B HEOHOPOIHBIX cpenax. 3aKkoH mpejoMieHus B cpeae Becenaro. [lpumenenne nun3el Becenaro mist
JOCTHXKEHUs cBepxpaspewienus. I[lnam-neBuaumka.

11. BonHOBBIE HEYCTOMYHUBOCTH.

Henuneiinsie Bonusl. Ilpocras BonHa, ypaBHenne Xonda. O6pa3oBaHue pa3pbIBOB B IPOCTOH BOJIHE.
Henuneiinpie BoNHBI B cpene 0e3 aucriepcuu u 0e3 nuccumnaiui. HennHelHble BOJHBI B cpejie ¢
nuccunanuei. Ypasaenue broprepca. Ynapusie Boansl. [Ipo6ku Ha goporax.

12. BonHsl B HCOAHOPOAHLIX U NICPUOANICCKUX CpCaax.

Henuneitnsie BoiHBI B cpene ¢ aucnepcueil. YpaBHenue Koprtsera - ne Bpuza. Comuron. Tounbie
METO/bl MHTErPUPOBAHUSI HEIMHEHHBIX BOJIHOBBIX YypaBHEHWH. Meton oOpaTHOHM 3amauu Teopuu
paccesiaust. [IpeoOpazoBanue baknynna. MoaynupoBaHHbIE BOJTHBI B HETMHEHHBIX CPE/Iax.

13. HenuHeliHbIe BOJHBI B Cpeas ¢ AUCIIEPCHUEN.

Henuneiinoe  ypaBuenwe  lllpemmnrepa.  CamodoxycupoBka  cBera. [lapamerpudeckas
HEYyCTOMYMBOCTh. B3pbiBHAsE HEycTOUMBOCTh. HennueiiHbie BOJIHBI B aKTUBHBIX Cpelax. YpaBHEHUS
MakcBemna-bioxa. CamouHaynmMpoBaHHAasi MPO3pavyHOCTh. [ pymnmoBas  CKOpPOCTh  BOJIM3H
3anpenieHHoN 3006l CKOPOCTh M YCTOMYUBOCTE COJIUTOHA B HeNIMHEHHOM ypaBHeHuu llpeaunarepa.

14. HenuueHbIC BOJHEI B AKTUBHBIX U B AUCCUIIATUBHBIX CpCaax. Yro Takoe CI/IHepFeTI/IKa?

Henuneitnele BOMHBI B JAMCCHUNIATUBHBIX cpefax. KouBekmus u  sueiiku Penmes—benapa.
Temmneparypusle ynapuele BoiHbl. HenuueitHoe ropenue. Pexxumbl ¢ obocTpeHueMm. YpaBHEHHE
«peakiusa-mupdy3us».  ABTOCONIMTOHBL.  YpaBHeHHe Kommoropoa—IlerpoBckoro—Iluckynona.
VYpaBuenue 3enppoBuua—Ppank-Kamenenkoro. CKopocTh U yCTOWYMBOCTh aBTOBOJIHBI B AKTUBHOMN
cpene. Kpurnueckue Bo3MylueHus. TeopeTuko-rpynnosble MeToAbl. Jlokanu3anust aBTOBOJIH.
ABTOBOJIHBI B JBYMEPHBIX BO30yAMMBbIX cpenax. Juddysnonnas neycroitunBocts Thropunra. [IsaTHa
neonapna. CrioHTaHHOE HapylleHue cumMmerpuu. PesepOepatop u Beaymuii HeHTp.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEJILHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

VYueOHas ayquTopusi, OCHAIEHHAS IOCKOH, MyJIbTUMEIHATIPOCKTOPOM U SKpaHoM. CBOOOIHBIN TOCTYTI
K 2JIeKTpoHHOU 6ubmuorexke MOTHU.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATyPhI

OcHoBHas 1uTeparypa
1. Jleknuu o xoneGanusM 1 BoiHaM. B 2 wactax. Yacts 2 /A. A. [1yxoB ; MUHUCTEPCTBO HayKH U
BhIciiero oopazosanusi Poccuiickoit @enepaunu, MoCKOBCKUH (PU3UKO-TEXHUYECKUI HHCTUTYT
(HaIMOHATBHBIN HCCIIe0BaTeNbCKUI yHUBEpCUTET)Y%1BonHel, yuebHoe nocodbue. Mocksa, MOTH,
2019
2. Jlekuuu 1o kosneOaHusiM 1 BoiaHaM. B 2 wactsax. Yacts 1 /A. A. [lyxoB ; MUHHCTEPCTBO HayKH U
BhICcIIeTo oOpa3oBanus Poccuiickoit @enepannn, MoCKOBCKUH (PU3UKO-TEXHUYECKUI HHCTUTYT
(HauMoHANIBHBIN HCcIeq0BaTeNbCKU yHUBepcuTeT)%iKoneOanus, yuebnoe nocobue. Mocksa, MOTU,
2019
3. Konebanwus v BoHBI B 3a/1a4ax U ynpakHeHusx [Teker] / A. A. [Tyxo; M-Bo 00pa3oBaHUs U HAYKH
P®, Mock. ¢us.-rexs. un-t (roc. yu-t) - M.MOTHU,2017

JomnonHutensHas auTeparypa

1. COopHHK 33724 IO aHATUTHYECKON MexaHuke [Tekct] : [yueb. moco0. mis By3oB] / E. C. IlarHunkmit
[1 ap.] — M. : ®uzmarnur, 2002 .— 400 c.



2. Jlexkumu 1o Teopuu kosneOanwuii [ Texct] : [y4e6. mocobue s By3oB] / JI. . Manaenbiiram ; Aka.
Hayk CCCP ; Otn-aue oo0melt ¢hmsuku u actporomuu .— M. : Hayka, 1972 .— 470 c.

3. Teopus BoxH [Tekcr], yue6. mocobue AJis By30B : 1ol. M-BOM BBICIIL. U CPEIH. CIIeIl. 00pa30BaHUs
CCCP /M. b. Bunorpanosa, O. B. Pynenxo, A. I1. Cyxopykos. -M., Hayka, 1990

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS1 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://www.edu.ru — penepanbubiii mopran «Poccuiickoe oOpazoBaHue».

2. http://benran.ru —6nbIMoTEKa MO €CTECTBEHHBIM HaykaM Poccuiickoii akajeMun Hayk.

3. http://www.i-exam.ru — enuHbIl IOpTan MHTEpHET-TecTUpOBaHUS B chepe oOpa3oBaHusl.
4. https://ru.wikipedia.org - caiit Bukuneaun.

5. http://www.atomic-energy.ru/tema - caiit Poccuiickoro aToMHOTO COOOIIECTRA.

6. http://www.fian-inform.ru - caiit ArenrctBa HayuHoi nunpopmanu «ODUAH-undopm».

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Ha nekumoHHBIX 3aHATHIX UCIIONB3YIOTCS MYIBTUMEIUIHBIE TEXHOIOTUH, BKIIOUasl AEMOHCTPALHIO
npe3eHTanuil. B mpouecce camocTosTenbHOM paboThl 00YYarOMIMXCs BO3MOXKHO HCIIOJIB30BAHUE TAKUX
MPOrpaMMHBIX CpeAcTB, kak Mathcad u np.

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

VYeneniHoe ocBoeHHE Kypca TpeOyerT 00s3aTeNbHOTO TOCEHICHUsST BCEX 3aHSATHH W HampsHKEHHOM
CaMOCTOATENBbHON paboThl cTyaeHTa. CTyICHT, M3YYaloLil KypCc OCHOB TECOPHH KOJeOaHHWH M BOJH,
JIOJDKEH C OHOM CTOPOHBI, OBJIAAETh OOLIMM IMOHITUHHBIM amnapaToM, a ¢ IPyroil CTOPOHBI, HOJIKEH
Hay4YUTbCS NPUMEHATh TEOPETUYECKHE 3HaHWsA Ha npakTuke. [lokazarenem BIaJeHUs MaTepHaIoOM
CIIy’)KUT YMEHUE pellaTh 3a7jadl KOJIMUYECTBEHHbBIX OLEHOK OCHOBHBIX IIapaMEeTPOB, XapaKTePU3YIOLIUX
CBOMCTBA JIa3€pHBIX CHUCTEM HA OCHOBE NPHMEHEHUS PE3YIbTAaTOB TEOPETUYECKHX BBIUHMCIEHWM IS
KOHKPETHBIX [IPAKTUYECKUX IPUMEHEHUH.

B mporpamme kypca npuBeneHO MUHUMAIbLHO HEOOXOJUMOE BpeMsi Jiisi paboThI CTy/lIEeHTa HaJl TEMOU.
CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— UTCHUC U KOHCIICKTUPOBAHUC peKOMeH,E[OBaHHOI\/’I JINTCPATyphl,

— TpopaboTKy ydeOHOro Mmarepuana (10 KOHCIIEKTaM JIeKIUi, y4eOHOH W HaydHOW JHUTeparype),
MOATOTOBKY OTBETOB HAa BOIPOCH, TNpPEIHA3HAYEHHBIX [UII CaMOCTOSTEIBHOTO  H3y4YCHHS,
JI0Ka3aTeJIbCTBO OTIEJIbHBIX YTBEPKIECHUM, CBOMCTB;

— pelieHue 3aaa4, rnpeajaracMbiX CTyACHTAM Ha KOHCYJIbTallusiX.

PykoBOACTBO W KOHTPOJIb 32 CaMOCTOATENBHOM pabOTOH CTyJeHTa OCYIIECTBIsAeTCS B Qopme
WHIUBUAYaIbHBIX KOHCYIBTAllHN.

Jluteparypa 1151 CaMOCTOSITENTBHOTO U3YYECHUS:

1. PabunoBnu M.U., Tpybeukor /.M. Beenenne B Teoputo koiebanuid U BonH. — M.: Ousmariwr,
2003, 396 c.

2. PoxueB A.I', Tpyoenko JI.W. JIuneitnbie konedanust u BosH. — M.: @u3marnut, 2005, 296 c.

3. VYuzem JIx. JIuneiinble 1 HeMUHEHBIE BONHBL. — M.: Mup, 1977.

4. Kapnos H.B., Kupuuenko H.A. Konebanus, BoJHBI, CTPYKTYpbl. — M.: @u3mariut, 2003, 496 c.

5. Kysnenor A.Il., Ky3uenos C.I1., Peickun H.M. Henunelinsie xonebanusi. M.: @usmariut, 2002,
292c.

6. bepxe I1., ITomo U., Bunans K. ITopsinok B xaoce. M.: Mup, 1991, 368c.

7. Wyctep I'. lerepmunnpoBanHbli xaoc. M.: Mup, 1990, 234c.

8. Myn ®. Xaoruueckue konebanus. M,: Mup, 1990, 312c.

9. Kyszuenos C.I1. Jluramuueckuii xaoc. M.: ®usmarnmt, 2006, 356¢.

10. Jlarna I1.C. Henuuetlinbie konebanus u BonHbl. M.: Hayka, ®usmarrus, 1997, 496 c.

11.JIanga I1.C. ABToKone6aHus B CHCTEMax C KOHEYHBIM YHCIIOM cTerneHelt cBobombel. M.: Hayka, 1980,
360c.



12. Kysneno A.Il., Kyzuenos C.I1., Peickun H.M. Henuneiinbie konebanus. M.: @usmariut, 2002,
292c.

13. I'ykenxeiimep k., Xonmc I1. Henuneiinbie konebanus, JUHAMUYECKHE CHCTEMBl U OUdypKauuu
BEKTOpHBIX nosiedd. M., Mxesck: H-T KoMIbIOTEpHBIX HccaenoBanuii, 2002, 559 c.

14. B.C. Anumenko CioxHble kolebaHus B MPOCThIX cucTeMax. M., Hayka, 1990, 312c.

15. Tluxosckuit A., Pozenomom M., Kyprc 0. Cunxponuzaiusi. dyHnamMeHTanbHOE HEIWHEHHOE
ssiieane. M.: Texnocdepa, 2003. 494 c.

16. boromo6os H.H., Mutpononsckuii F0.A. AcumnrToTHueckue MeTOObl B TECOPHUH HEIMHEHHBIX
konebanwnii. M.: TUPMIJI, 1958. 408 c.

17. Canuec [lanencus 2. HeomHopoaHble cpenbl U Teopus koiebanuii, 1984, M., Mup.

18. Hetimapk F0.U., Jlanna I1.C. Croxactudeckue u xaotudeckue kojebanus. M.: Hayka, 1987, 424 c.
19 OnbxoBckmii .M., [TaBnenko 0.1, Ky3pmenkoB JI.C. 3amaun mo TeopeTHUECKOW MEXaHHKe s
¢uzukoB. — M.: Uzn. MI'Y, 1977. — 395 c.

20. Komnokonmos U.B. u mp. 3amaun mo maremarmdeckum meronam Qusukn. —M.: Dmuropuan YPCC,
2013. — 288c.

21. Tpy6eukoB /.M., MuemnoBa E.C., Kpacuukos JI.B. BBenenune B TeOpHIO caMOOpTaHU3AINH
OTKPBITBIX cucTeM. — M.: @usmarimrt, 2005. — 212c.

22. Annmenxo B.C., AcraxoB B.B., Bagusacosa T.B. PerymnspHsie 1 xaoTHueckue aBTOKOJICOaHUs. —
Honronpynusiit: U3a. nom «MuTemnexk», 2009.— 312c¢.

23. TluxoBckuit A., Pozenomom M., Kyprc 0. Cunxponmsanus. dyHnaMeHTalIbHOE HEIWHEHHOE
seiieaue. — M.: Texnocdepa, 2003. — 494 c.

24. Tpy6euxos .M. Henuneiinas Hayka B garax u jauuax: Kak 3akiafbBaquch OCHOBBI CHHEPI€TUKU —
M.: Oauropuan URSS, 2013. - 312 c.

25. Kpaiino B.I1. Jleknuu mo u30paHHBIM 3aja4aM THIpoanHaMHUKH. — Jonronpymseiii: M3m. mom
"UnTennexr 2014. — 184c.

26. Hatids A.X. Beenenne B MeTos1 Bo3mytenuid. — M.: Mup, 1984, — 535c.

27. Homak JI.C., Muxaitnos A.C. Camoopranuzanusi B HEPaBHOBECHBIX (PH3HKO-XUMHUYECKUX
cuctemax. — M.: Hayxka, 1983. — 285c.

28. Mamuneukwuit ['.I. Xaoc. Ctpykrypsl. BeruucnurensHblid SKCiepuMeHT: BBeneHnue B HEMUHEIHYIO
muHamuky. — M.: YPCC, 2005. — 312c.

29. Manuneukuii I'.I',, IToranoB A.b. CoBpemeHHble nipoOneMbl HenuHEHHONW quHaMuku. — M.: YPCC,
2000. — 336c¢.

30. Xaxen I. Cunepreruxa. — M.: Mup, 1980. — 404 c.

31. Xaken I. Cunepreruka: Hepapxum HeycTONYMBOCTEH B CaMOOPTaHM3YIOIIMXCS CHUCTEMax H
ycrpoiictBax. — M.: Mup, 1985. — 423 c.

32. Pomanosckmii FO.M., CrenanoBa H.B., Uepnarckuii J[.C. Maremarnueckass ouodmsuka. — M.:
Hayka, 1984. — 304 c.

33. BacunbeB B.A., Pomanosckuit FO.M., SIxno B.I. ABToBonHoBBIE Tponiecchl. — M.: Hayka, 1987. —
240 c.

34. Mappu /. Henuneiinsie nuddepenunanbubie ypaBHeHUs B Ononorud. — M.: Mup, 1982. — 212 c.

35. Cxorr 3. Henuneiinas HayKka: pOKIACHHUE W Pa3BUTHE KOTEPEHTHBIX CTPYKTYp. — M.: ®dusMariur,
2007. - 560 c.

36. HanunoB F0.A. Jlekuuu no HenuHEWHON quHamuKe. DnementapHoe BBeneHue. — M.: YPCC, 2006.
—208c.

37. 3acnaBckuit .M. CtoxacTuyHOCTh AUHAMHUUYECKHUX cucteM. — M.: Hayka, 1984. — 272c.

38. 3acnasckuii [.M., CarneeB P.3. Henuneitnas ¢usuka. — M.: Hayka, 1988. —372c.

39. byrenun H.B., Haiimapk F0.U., ®ydaes H.JI. Beenenue B Teoprto HeIMHEHHBIX KoseOaHuid. — M.
Hayka, 1987. — 382c.

40. bnakbep O. AHanu3 HEMMHEWHBIX cucTeM. — M.: Mup, 1969. —400c.

41. Enrotun IL.B. Teopus KoJeOaHmit II. Henuneitnas TUHAMUKA.
—shg.phys.msu.suw/QE-report-2001-06.pdf, 2012.

42. boromo6oB H.H., Murpononsckuii F0.A. AcuMnToTHueckue METOIbl B TEOPUH HEITMHEWHBIX
konebanuii. — M.: Hayka, 1974. — 410c.

43. bpexosckux JI.M., [ongapos B.B Beenenne 8 MCC B npunoxeHuu k Teopuu BoiH. — M.: Hayka,
1982. —336¢.

44. IlyxoB A.A. YpaBHenue «peakuusi-quddysus». — M.: MOTH, 2014. — 72c.
45. Augpuanos E.C., [lyxoB A.A. KBanToBas Teopus nazepa. — M.: MOTH, 2014. — 92c.



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
Du3Tex-KIIacTep aKaJAeMUIECKON U HayuYHO! Kapbephl
Kypc: 4

kBaTuuKkanus: OaxanaBp

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

8 (Becennnii) - JluddepennupoBanubliii 3aueT

Pa3paborunk: A.A. IlyxoB, 1-p ¢u3.-Mat. Hayk, mpodeccop



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 «TeOpI/Iﬁ KOJICOAQHUM U BOJIHY O6y‘laIOH_[PII>'IC$I JOJIKCH:

3HAThb:

- OCHOBHBIE CBOMCTBA IMHAMHYECKHUX KOJIEOATEIbHBIX H BOTHOBBIX CUCTEM;
- (hyHaMEeHTaIbHBIE TIOHTHUS, 3aKOHBI ¥ 3Tallbl Pa3BUTHS KoJIeOaTeIbHOM U BOITHOBOI (hr3nkuy;

- OCHOBHBIC 3aKOHOMCPHOCTHU BO36y>K,E[eHI/I$[ KolcOaHu u réHepanv BOJIH,

¢dbopMupoBaHUs

YCTaHOBUBIIMXCSA KOJICOAHWH W BOJIHOBBIX TAKETOB, OCHOBHBIC PE3YNIbTAThl TEOPUU BO3MYIICHUN B
MPWIOKEHUU K (M3HKe KOJIeOaHWI W BOJIH, OCHOBHBIE CBOWCTBA W TapaMeTphl KOJIEOATEIHHBIX H
BOJTHOBBIX CUCTEM Pa3IMYHON HMPUPOJIBI, OCHOBHBIE METOJIBI CO3/[aHUsI BEICOKOJOOPOTHBIX KOJICOaHUN U

HE3aTyXaromunXx BOJIH,

- IIOPSIIKN YUCIICHHBIX BEJIMYMH, XapaKTEePHbIE AJIs pa3InuHbIX pa3aenoB (GU3UKHU KoJaeOaHNi U BOJH.

yMeThb:




- alcTparupoBaTbCsl OT HECYIIECTBEHHBIX BIUSHHUN IMPHU MOICITUPOBAHUH PEATBHBIX (PHU3HYECKUX

CUTYyaIluii METOJIJaMH TEOPUH KoJieOaHUI U BOITH;

- KBaJU(HUIUPOBAHHO UCIIOIB30BaTh MMOJYYCHHBIC 3HAHUS ISl PEHICHHS MPOCTEHIIHX MPAKTUICCKUX

3a/a4 PU3UKU KOJICOAHUH U BOJIH;

- IPOM3BOIUTH YHCIICHHBIC OLICHKH I10 MOPSIIKY BEJINYHUHBI;

- BUZIETh B TEXHUYECKHX 3aJ1a4ax (pu3ndeckoe copepKaHue;

- OCBaWBaThb HOBBIC IPEAMETHHIC O0JACTH M DKCIEPUMEHTAIBHBIE METOJMKH B 00NacTu (HU3MKU

KoseOaHui 1 BOJIH;

- abCTparupoBaThCs OT HECYIIECTBEHHOTO MTPU MOJICIIMPOBAHNY PEATTbHBIX (PH3HMUYECKUX CUTYaIIHH;

- ZIeTIaTh Ka4eCTBEHHBIE BHIBOABI ITPU MEPEXO/E K MPEAETbHBIM YCIOBHAM B H3y4aeMbIX MpobIeMax.
BJIA/IeTh:

- ammapartoM (QU3UKW KoieOaHWH W BOJH JJIS pacdeTa MPOCTEHUIINX MapaMeTpOB KoyieOaTeNbHBIX U

BOJIHOBBIX CHCTEM;

- KyJIBTYypO MMOCTAHOBKH M MOJICIIUPOBAHUS (PU3NUECKUX 3a/1ad B 001acTH (hPU3UKH KoJieOaHUH U BOJIH;

- HaBBIKAMH CaMOCTOSITEJIbHOW pabOTHl C Y4eOHOW, HAyYHOH M CIpPaBOYHOW JINTEPATYpOH, BEACHUS

MOKMCKa U OPUEHTUPOBaHUs B Oubmuorpaduu.

3. IlepeyeHb THNOBLIX (IIPHMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKylleMy KOHTPOJII0

Texy1uii KOHTPOJIb IPOBOIUTCS IyTEM HPOBEACHUSI KOHTPOJIBHBIX PadoOT.
[TpumMepsl BOIIPOCOB ¥ 3aj1a4 JIJIsl KOHTPOJIBHON paboThI:
1. OcenHuit cemectp.

1. Tlocrpoiite knaccuduKaiuioo 0OCOOBIX TOYEK CHUCTEMBl JBYX IU(QQepeHIHaIbHbIX ypaBHEHHN
TIEPBOTO MOPSAKA M YKAKUTE MX BH] Ha ()a30BOM IIOCKOCTH.

2. MaremaTnuecknii MasTHHK B BUJIe HEBECOMOTO CTEPKHS JJIMHON | ¢ Maccoil m Ha KOHIIE HAXOAUTCS
B BEpPXHEM HEYCTOMYMBOM ITOJIOKEHUHU paBHOBecHs. K Macce MpUKpEIUIeHb! ABE NMPYKUHBI JUIMHOM a,
*ECTKOCTBhIO k , Jiexkalue BIIONb TOPU3OHTAIBHOW JIMHWM, TEPHCHIUKYIAPHONH CTepkHIO0. KOHIIbI
NPYXKHUH JKECTKO 3aKpeIuIeHbl. MaATHHK MOXKET COBEpIIaTh JBHKEHHE TOJIBKO B IUIOCKOCTH,
NepHeHIUKYISIpHON mpykuHaM. HawanmbHas nedopmarnus npyxusH b . Cumras, 4r0 CMELIEHHE
MasTHHKA X MaJjo X |, a onmummre ero JBM>KEHUE, KOTa MPY>KUHBI pacTHYThl b < 0 1 cxater b > 0 .

3. MaremaTiueckuil MasTHUK NPEACTABIAECT cOO0H Ipy3uK Ha HEpacTsHKUMOW HUTH. st ycTpaHeHHS
3aBUCHMOCTH TI€pHOJa €ro KoieOaHuil OT aMIUIMTYIbl (HEM30XPOHHOCTH) B MECTE €ro IojBeca
MpUJEIIaHbl BEPTUKAIbHBIE BBITHYTBIE «IIEUKM» CIIENUAIbHO 1mogo0panHoi Gopmel. Ilpu koneGanusx
HUTD JIOKUTCS HA 3TU «IIEUKN» TaK, YTO TPAEKTOPHUS I'PY3HKa SABISETCS SBOJIBBEHTOH K (hopMe KPUBOI
«méuex» — 3pomore. Haliaure Takyo Gopmy, 4To00bI MasSTHUK OBLIT H30XPOHHBIM.

4. Kectkuii cTrepkeHbh MAacCOM M W JJIMHOW a TMOJBENIeH C O0OWX KOHIIOB Ha HEBECOMBIX HUTSX,
UMEIONIUX OJJMHAKOBYIO JUIHHY | . CTepikeHb BBIBOAAT M3 COCTOSIHUS MTOKOSI, TIPUKIIAIbIBass HEOOIBIIOM
UMIYJIbC CHIIbl P K OIHOMY M3 €ro KOHUOB B HANpPABICHUU, MEPIECHIUKYISIPHOM CTEPXKHIO U HUTHU.
Onpenenute 4acTOTHI U AMILTUTY/BI HOPMaJIbHBIX MOJ] KOJICOaHUH.

5. JIByXypOBHEBBII aTOM C AUMOIHHBIM MOMEHTOM d HAXOMUTCS B TOJIE TAPMOHMYECKOI BOJHBI £COSWL
ONTUYECKON YacToThl. OMUIIHNTE TMpereccHio M HyTaluio BekTopa bioxa aroma, BBIUKCINTE HX
yacToThl. OIieHUTE BeMYNHY cABuTa biroxa—3urepra 4acToThI MPEIECCU.

2. Becennuii cemecTp.

1. Ilonyunre ypaBHEHHE pAacCHpPOCTPAaHEHHS IJIs a) BOJHBI IO OAHOMEPHON CTpYHE C HaTsKeHueM F u
JUHEHHOU TUIOTHOCTBIO g; b) MPOMOIBHON BOJHBI MO CKUMAaeMOM cpelie, MPOLECC CXKaTus KOTOPOH
MPOUCXOAUT aAnadaTU4ecKy; C) MPONOJIBHBIX BOJH B TBEpAOM Teie, ¢ moayneMm FOura E . Obcynute
BO3MOXKHOCTh CUMTaTh, YTO C)KMUMAEMOCTh cpeibl — anuabarmueckas. Haiaure ¢a3oByio ckopocTh
BOJIH.

2. MembOpana OapabaHa mpejicTaBIsieT cOOOW OAHOCBS3HYIO 00JacTh C (DUKCUPOBAHHOHN TpaHUIICH
3aaHHOW (POPMBI, TIEpUMETpa W IUIomaan. MoXHO JIM 10 3BYKy Oapab®aHa (CIIEKTpYy M IUIOTHOCTH
qrcia coOOCTBEHHBIX MOJT) BOCCTAHOBUTH €ro opMy?

3. OObscHuTe (PU3MKY 3aBUCHUMOCTH CKOPOCTH 3ByKa B OKEaHE OT CTENEHH €ro COJCHOCTH U OT
[TyOUHBL.

4. Onpenenute k03)HUIUEHT 3aTyXaHUS TPABUTALIMOHHBIX BOJIH.
5. B OBITOBBIX YBIaXHHUTEISIX BO3AyXa M HMHralAToOpax HCHojib3yeTcs 3(dekr yasTpa3ByKOBOTO
pacmblICHUS] SKUAKOCTH. PONMK TMOKa3biBaeT, 4To 00pa3yercss MEIKOAUCIIEPCHOHHBIN TyMaH.

OO0bscHUTEe MexaHu3M pacmbuieHus. OIeHUTE AUaMeTp KalleleK TyMaHa MpPW 4acTOTe yAbTpasByka 1
MI 1.



4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[TpoMeskyTouHas arTecTamus 1Mo AuciuIuHe « Teopus KoieOaHuid 1 BOJIH» OCYIIECTBISIETCS B (hopme
T epeHIMpoBaHHOTO 3aueTa (5 U 6 ceMeCTphI).

[TepeueHb KOHTPOIBHBIX BOMPOCOB K A depeHInpoBaHHOMY 3a4€Ty B 5 cemecTpe:

1. Knaccudukaiusi ocoObIX TOYEK CUCTEMBI JABYX JuddepeHIInanbHbIX YPaBHEHUH MIEPBOTO MOPSIKA.
[Mocrpoiite knaccudukaimio 0cOObIX TOYEK U YKOKUTE UX BU HA ()a30BOM IIIOCKOCTH.

2. Henuueinslii ocmmuisitop. YpaBHenue yddunra. Hapucyiite (azoBeiii mopTper ypaBHEHHS
Hyddunra.

3. Aprokonebanus. YpaBHenue Ban-pep-Iloms. Hapucyiite ¢a3oBblii TOpPTpeT ypaBHEHHUS
Ban-nep-Ilonda. YkaxuTe Ha HEM NPENEIBbHBIN UK.

4. W3 ycnoBus paBEHCTBA HYJIO MOTEPDH 3a MEPUOA, BHIYMCIUTE aMIUIUTYIY aBTOKOJICOaHWUH, cUMTAasi
peleHne NpuOIIKEHHO FAPMOHUYECKHM.

5. llpeanoxwure Takoe BUAOM3MEHEHUE ypaBHeHUs Ban-nep-Ilons, mpu KOTOpOM mpenenbHbIN UK
pOXXIaeTcss NpU HEKOTOPOM 3HAueHHMH Iapamerpa. YOeaurech, 4TO €ro aMIUIUTyAa BO3PacTaeT
KOpHEBBIM 00pa3zoM (0udypkauus Xomda).

6. ITapamerpuueckunii pe3oHaHc. YpaBHeHHEe Marthbe.

7. Hokaxutre Tteopemy @noke-bioxa s ypaBHenuss Marbe. [lodyuure oOmiee yciioBue
CyLIeCTBOBaHMsI pe3oHaHCcOoB. Ha rmockoctn BOMM3M TEpBOTO pe30HAaHCAa HalauTe oOO0JIacTb
CYLIECTBOBaHMsI 1apaMETPUUECKOI0 PE30HAHCA.

8. Mastuuk Kamuupl. Halinure Bce yCTOWYHMBBIE MOJIOKEHUS PABHOBECHUS. YKAXKHUTE KPUTEPUH HX
YCTONYUBOCTH.

9. VYpasuunue Ban nep Ilons. Haiinute aMnnutyny KBa3MrapMOHMYECKHX aBTOKOJICOAHMN. YKaKuTe
KpUTepuil KBa3UTrapMOHUYHACTH.

10.  VYpaBuenme «Peakums-nuddys3us». Cropoctb  KuHKa.  Haligure  CKOpOCTh  KUHKa,
BOCIOJIb30BABIINCH «CKaYKOBOW» MOJenb0. HaiinnuTe npenenbHy0 CKOPOCTh KMHKA B 3TOM MOJIEIH.

11. VYpaBuenme «Peakmusa-muddysus». Bapuanumonnsii mnpunnun. I[lpuBemure ypaBHeHUe
«peakiusa-mubdy3us» K TpaJucHTHOMY BUJY, YKazaB sSiBHbIA BujA (yHkuunonana. Chopmynupyiite u
JNOKQXUTE BAMAaLMOHHBIM NPUHOMI JAJs MOJHOW Tpou3BOxHOW ¢yHKUMoHana. l[lokaxwure, dYTO
(bYHKIIMOHAJT JOCTUTaeT MUHUMYMa B CTAllMOHAPHBIX COCTOSTHUSAX.

12. VYpaBuenue «Peakuuns-nuddysus». «Kputnueckuit 3aponsimn». MccnemoBare ycTOHYHBOCTB
«KPUTHYECKOTO 3apOAbIIIay M0 OTHOILEHHIO K MaJIbIM BO3MYIIEHUSAM. Beruncaure ero ¢popMmy B pamkax
«CKa4KOBOW» MOJEIIH.

13. VYpaBuenue «Peakuus-nuddysus». JBymepHsiii ¢poHT. Halimure CKOpOCTh pacmpocTpaHEHUs
KMHKa C KpYroBbIM (GpoHTOM. OICHHTE pajnyc «KPUTHUYECKOTO 3apOoJblla» CTaOMIbHOW (a3bl U3
YCIIOBHUS HEMOABHKHOCTH KPYTroBOTO (hpOHTA.

14. Haiitu paauyc npeaenbHOro UKiIa ypaBHeHus Pernes.

15. BeIYHCIUTD CKOPOCTH BOJHBI MEPEKIIOYCHNUS (KUHKA) B «KYOMUYECKOM» MOJICITH.

16. Onpenenure nepuoa KolebaHUi TIOCKOTO MaTeMaTHYECKOTO MasTHUKA JJIUHON | B 3aBUCUMOCTH
OT uX aMIuTyasl. [lomydnTe monpaBky Ha «HEU30XPOHHOCTEY MPH MO aMIUIUTY/E KOJIeOaHHH.

17. MaremaTiu4eckuii MasiTHUK JITMHBI | OTKIIOHWJIM OT BEPXHETO TOJIOKEHHSI pABHOBECHS Ha MaJIbIii
yron. Ouenure nepuop ero konebanuid. Ilonmckaszka: PemmnTe ypaBHEHHE €ro IBMKEHHUS BOIHM3H
TIOJIO’KEHHUS €TO PAaBHOBECHS B JINHEHHOM NPHOIMKESHHN.

18. Maremariudeckuii MassTHUK COBEPINAET POTAIMOHHBIC KOJIEOaHUs TaK, YTO €r0 CKOPOCTh B BepXHEH
Touke. OLEHUTE IEPUOA €ro 0OOPOTOB B MPEACIbHBIX CIIydasiX.

19. OnpenenuTb NMOJIOKEHUSI YCTOMUYMBOTO PaBHOBECHSI MaTeMaTWYeCKOTO MasTHHKA IJIMHBI |, Touka
MOJIBECA KOTOPOTO COBEPIIAET BEPTHKAILHBIC KOIeOaHH MAIOH aMIUTHTY/IbI ¢ OOJBIION YaCTOTOH.

20. B 3emiie mo nuameTpy mpocCBepliieHa IIaxTa, B KOTOpyto KuHyinu ctyaeHta OIID3. Ipenedperas
COIPOTHUBIICHUEM BO3/yXa, ONpEIeIuTe Mepuos ero koiebanuil. CpaBHUTE C MEPUOAOM OOpaIIeHUs
CIIyTHHUKA 3EMIIH.



21. Konebanus 3emMHON armocdepsl mon BiusHUEM JIyHbI, KoTOpas Bpamiaercs BOKPYT 3emid,
MPEACTABIAIOT CO00M MpUIMBBI U OTIMBBEL. OTKINMK atMocgepsl Ha JIlyHy - 3TO OOBIYHBINA OTKIIHMK
OCHWJUIITOpA Ha mepuoaudeckyro cuiy. Ilepuon 3toro BozaeicTBus cocraiseT : T=129 40muH.
IIPUJIUBBI IPOUCXOMAT ABAXKABI B CYTKU. Bpems 3afiepKKu NpUWIMBa IO OTHOLICHUIO K IPOXOXKICHUIO
Jlynsr cocraBiser : AT=2u 50muH. Ilepnon coOCTBEHHBIX 3aTyXawoIUX KoilebaHuil arMocdepsl mpu
100abHBIX U3BEPIKEHUSIX THTAHTCKUX ByIKaHOB cocTtamisgeT T1=104 20mun . Onieanre JOOPOTHOCTD
ocumiusaTopa «3emisi—arMochepa» Q .

22. OHpe).IeJ'II/ITL IMOJIOXKCHUC PABHOBCCHA W XAPAKTCP MaJIbIX KOJICOAHHUHM OKOJIO HETO OJHOMOAOBOI'O
OJHOATOMHOTIO JIa3epa.

23. BpruucnuTh mepwon KojeOaHW ypoBHS Boabl B uamie Tanrtama. Cumrarh, YTO CKOPOCTH
3aroJHeHNs KyOKa 3HaYUTEeIbHO MEHBILE CKOPOCTH BBITEKaHUS BOABI U3 HETO.

24. Ompenenure TMEpHON KOJICOAHWH YACTHIBI B CTEIIEHHOM IIOTCHIMANE B 3aBUCHMOCTH OT €€
sHepruu. [IpoBepsre, YTO 3aBHCHMOCTH IEpUoAa OT SHEPTrUU COOTBETCTBYET 3aKOHY MEXaHHYECKOTO
1ogo0us, eciy MOTEeHIMAIbHAS SHEPTHUs — ONHOPOAHAS (PYHKINS KOOPMHAT.

25. Onpenenutd MOJNOKEHUE YCTOHUMBOIO PaBHOBECHS MAaTeMaTHYECKOTO MasTHHKA JUIMHBI |, Touka
MOJBECA KOTOPOTO COBEPIIAET TOPU3OHTAIbHBIE KOJICOaHUSI MaJIOW aMIUTUTY/bI M OOJBIION YaCTOTHI.

26. Yactuna c sHeprueir E coBepmaer koneOanus ¢ nepuogom T B morenumane U(x). Omnpenenuts
n3MeHeHne nepuoja 6T, BeI3BaHHOE JT0OABICHUEM K MOTEHIIMATY Majiol 100aBku dU(X).

27. PaccMOTpeTh YCTOMUMBOCTD PEIICHHUN ypaBHEHHSI «peakius-Tuddy3us» THIIa KUHKA U JOMEHA.
[TepeueHb KOHTPOIBHBIX BOMPOCOB K A depeHmpoBaHHOMY 3a4eTy B 6 cemecTpe:

1. O6miee pemenne BOTHOBOTO ypaBHeHwust ipu D=1,2 u 3. Bpems >ku3HM BOJIHOBOTO TIAKETA.

2. PacnpocTpaHeHue 371eKTpOMAarHUTHBIX BOJIH B HEOIHOPOAHBIX cpenax. CBs3b IpyNIIOBOM CKOPOCTH
CO CKOPOCTBIO ITEPEHOCA SHEPTUH, OTPAHUYEHUS Ha IPUMEHEHHUE MOHATHUS IPYNIIOBON CKOPOCTH.

3. Oco0eHHOCTh IHUCIIEPCHOHHOIO COOTHOLICHHS B NEPUOJMYECKHUX cpenax. PacmmpeHHas u
IpUBE/ICHHAs TUCTIEPCUOHHAs KpUBas. [ pynioBast CKOpocTh BOJIU3H 3aIllpeIieHHOM 30HbI.

4. CKopoCTb U yCTOMYHMBOCTh COTMTOHA B HEMMHEWHOM ypaBHeHuH Llpenunrepa.

5. 3axoH nmpenomienus B cpeae Becemaro. [Ipumenenne nun3 Becenaro u Ilennpu mist ocTxeHus
CBEpXpa3peIIeHUs.

6. Cxopocts ynapHoil BosiHbl. CKOPOCTb U YCTOHYHBOCTH aBTOBOJIHBI B aKTUBHOH Cpejie.
7. 3BYKOBBIE U KaITWJIJISIPHBIE BOJTHBIL.

8. Oddexr Homtepa.. AHomansHbil 3¢ dexr Homepa.

9. Bounnsl B uia3me. YpaBHeHue BiacoBa. YpaBuenne Kneitna-I'opaoHa.

10. JlearmropoBckue konebanus. [1nazmonsl. 3atyxanue Jlanngay.

11. BonHoBsie HEYCTOMNYNBOCTH. KonBekTuBHas HEYCTONYHBOCTB. HeycroitunBoctn
KensBuna-I'ensmronsua u Penes-Teitnopa. HeycroitunocTs J[>kuHca.

12. Dueprus u umnyiabc BoiH. IlnoTHocTh 3Heprum B cpene ¢ aucnepcueil. Mmmynabc BOIHOBOIO
MakeTa.

13. BonHEI ¢ oTpuniaTenbHOl 3Heprueii. CBsi3aHHBIC BOJIHEI.
14. Bonubl B HeoqHOPOAHBIX cpeaax. [eomerpuueckas ontuka. Kaycruka. Pedpakuus.

15. BonHbl B cioucTbiX cpenax. BomHbel B mepuoamyeckux cTpykrypax. Teopema biioxa. 3oHbI
bpwirosna. @OTOHHBIE KPUCTAILIBI.

16. Henmuueitnsie BomHbL. [IpocTtas BonHa. YpaBHenme Xomda. OOpa3oBaHHE pa3phIBOB B IPOCTOM
BonHe. HenHelinbie BOHBI B cpefie Oe3 qucrepcun U 0e3 auccunanui. HemmHelHbIe BOJIHBL B cpelie C
nuccunanueil. YpasHenue broprepca.

17. Ynapusie Bonnsl. [Ipobku Ha noporax. HennHeiiHble BONHBI B cpefe ¢ AUCIIEPCHEH.

18. Ypasuenue Koprera — ne Bpuza. ConuroH.

19. MonynupoBaHHbIE BOJHBI B HEJIMHEHHBIX cpeaax.

20. Henmmueiinoe ypaBuenue Llpenunrepa. CamodokycrupoBka cBeTa.

21. IlapameTprueckas HEyCTOMYMBOCTb. B3pbIBHasd HEycTOMUMBOCTh. HenmHetHbIE BOIHBI B aKTUBHBIX
cpenax.

22. Ypasaenus brnoxa. CamonHayupoBaHHas IpO3payHOCTb.

23. Henunelinble BOJHBI B JUCCUMIaTUBHBIX cpenax. Konsekuusa Penes — benapa.

24. Henuneitnoe ypaBHEHHE «peakus-mudhy3us. ABTOCOJTUTOHBI. VYpaBHeHue
Konmoropoga-Ilerposckoro-Iluckynosa. Ypasuenue 3enpnosuua — @pank-Kamenenkoro.

25. Hoxanmaunﬁ aBTOBOJIH. ABTOBOJIHBI B ABYMCPHBIX B036YI[I/IMBIX cpeaax.



26. [Juddysuonnas ueycroiiunBocTh Thlopunra. IlsatHa neonapga. CHoHTaHHOE HapyIleHHE
CUMMETPHH.

27. Peepbeparop u Bexymuii nentp. Hepsublil ummnynse. CuHepreruka.
[Tpumeps! OuIETOB:

Buer Ne 1

1. Junamudeckue cuctembl. DazoBas miockocTs. OcoObie ToukU: (POKYC, CEII0, Y3, IICHT.

2. HenuuelHbIl ocmwnsaTop. Marematnueckuii MaATHHUK. HeEW30XpOHHOCTP M aHTapMOHM3M.
JIBM>KEHHME 11O ceraparpuce.

3. ABrokonebaHus U Xaoc B J1a3epe v reHeparope.

buner Ne 2
1. Cucrema «xXHIIHUK-KepTBa». [lepnoa kone6aHmil YMCICHHOCTH MOMYNIALUI XUITHUKOB U XKEPTB.
2. l'acurens konebanuii, pezonanc dano.

3. Magrauk Kanuipsl. YcroitunBeie monoxxkeHus paBHoBecus: MadaTHuka Kanuupsl . MHBepTHpOBaHHBIN
MasITHUK.

Buner Ne 3

1. T'apMoHMUECKHMII OTKIMK OCIWLIATOpa. BekropHas nuarpamMma. AMIUIMTYABl NONDIOIIECHUS U
mucnepeun. Criektp. Pezonanc. Jlunus Jlopenna.

2. 3aBHCHMOCTh YacTOTHl HEJIMHEWHOrO OCHWIISATOpa OT aMIUIUTYAbl KoieOaHuil. YpaBHEHHE
Hydodunra. [lorenuuan ¢ nyms simamu. budypkarus, cnoHTaHHOE HapYyLIEHUE CUMMETPHH.

3. Asroxonebanusi. OOparHas cBa3b. llpemenbubiii nuki. YpaBHenus Ban nep Ilonm s u Penes.
JlamnoBsii reneparop. Jlazep. Peakuus benoycogsa.

buner 4

1. Jluneiinoe BoiHOBOE ypaBHeHHe. [Ipunnun cyneprnosunun.2. Kputepuit paznuuns konebaTeqIsHOTO
Y BOJIHOBOTO ITpoLiecca.

2. ATOMBI U KBaHTOBBIE IMBI KaK PE30HATOPHI.

3. TImoTHOCTB 3HEpPruM 3BYKOBOW BOJHBEL. Bekrop YMmoBa. Akyctudeckuil nmmnenasc. IIpoxoxaeHue u
OTpa’KCHHE 3BYyKa.

buer 5.

1. Ienouka CBSI3aHHBIX OCHMILIATOPOB. YpaBHeHue Kneitna-I'opaona.

2. . Bonubel B mnasme. YpaBHenue Biacopa. Jlenrmroposckue koneOanus.Ilnasmonsl. [lnazmeHHas
yacrtora. 3aryxanue Jlannay.

3. Henuneiinple BOJHBI B aKTHBHBIX cpeAax. YpaBHeHUs1 MakcBemia—bioxa.CaMonHIynrpoBaHHas
[IPO3PayHOCTb.

Kpurepun onennBanus
Onenka «ormmuHo (10)» BhICTaBIsAETCS OOydaroOmieMycCsl, €CIIM OH TIOKa3all BCECTOPOHHUE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh X Ha NPAKTHKE MPU PeIIeHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUM;

oueHka «omm4HO (9)» BhICTaBIAETCA OOydYalOIIEMyCsl, €CJIM OH IIOKa3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NMPH PElICHUH KOHKPETHBIX 3a7a4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HOPUHATBIX PELICHUH, HO IMPHU 3TOM OBUIM JOMYIIEHBl HEOOJbIINE HETOYHOCTH, KOTOPbIE OBLIH
CaMOCTOATENBHO OOHAPY>KEHBI U HCIIPABIICHBL;

OLICHKAa «OoTIMYHO (8)» BhICTABIAETCA OOydYalOIIEMyCsl, €CJIM OH II0Ka3aJl BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
NPUHATHIX PpEIIeHWH, HO NPH 3TOM OBUIM JOMYyIIEHbI HEOOJIBIINE HETOYHOCTH, KOTOPbIE IOCIe
yKa3aHUs 3K3aMEeHAToOpa ObUIM CaMOCTOSTEIbHO UCIIPABIICHBI;



OLIEHKa «X0po1o (7)» BhICTABIAETCS 00Y4arOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY W3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyYE€HHbIE 3HAHMs Ha IIPakTHKE, HO JIOIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIAeT HECYIIECTBEHHBIE OIIMOKY NPHU PELICHUH 3a/1a4;

OLICHKA «X0pomIo (6)» BBICTABISIETCS 00yJaromeMycs, €CJIM OH TBEPJO 3HAET MaTepHual, IPaMOTHO U MO
CYLIECTBY H3JIaraeT €ro, yMeeT INPUMEHATh IOJyYEHHBbIE 3HAHMS Ha NPAKTUKE, HO JOIyCKaeT
HeOOoJIbIINE OMMOKK B OTBETE W (WJIN) TPH PEIICHUY 3a]1a4;

OLIEHKa «XOpo1IO (5)» BhICTABIAETCS 00Y4aIOMEMYCsl, €CJIM OH TBEPJO 3HAET MaTepuall, FpaMOTHO U O
CYLIECTBY H3/1araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLICHKA «YIOBJICTBOPHUTEIBHO (4)» BBICTaBIsETCS OOydaromeMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIMPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTHYECKON MOCIIEN0BATEIBHOCTH B H3JI0KEHUHU IIPOrPaMMHOI0 MaTEPHAIIA, €CIIHA IIPH 3TOM OH BJIAJIEET
OCHOBHBIMHU pa3zieiaMu y4eOHOM MporpaMmbl, HEOOXOAUMBIMHU JAJIsl JaJIbHEHIIEro 00y4eHns: 1 MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3ly B CTAHJAPTHON CUTYyalLlny;

OLIEHKA «YIOBJIETBOPHUTEIBHO (3)» BBICTaBIsIETCS OOydaroleMycs, MOKa3aBIIeMy (QparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HAHWH, HETOYHbIe (OPMYIHPOBKH 0a30BBIX MOHITHH, HAPYIICHUS
JIOTUYECKOW TOCIENOBAaTENIbHOCTH B U3JOXKEHWM MPOrpaMMHOIO MaTepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pasJieslaMi y4eOHOW HpOorpaMMbl, HO YMEIOIIEMY HPUMEHSATh MOMy4YeHHBIC 3HAHUS 10
00pa3ily B CTAaHJapTHON CHTYalluy;

OLICHKA «HEYIOBJIETBOPUTENHHO (2)» BBICTABISIETCA OOydaroUIeMycsi, KOTOPbI He 3HaeT Oosbliel
YaCTH OCHOBHOTO COZEPXKaHMS Y4eOHOM HporpaMMmbl TUCHUIUIMHBI, JOIMYyCKaeT rpyOble OMMOKH B
(hopMyIIMpPOBKaxX OCHOBHBIX MOHATUI IUCLUILIMHBI M HE YMEET MCIIOIb30BATh MOIYYECHHBIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTHYECKUX 3a7a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BhICTaBIsieTcss 00ydaromemMycs, oKa3aBlIeMy MOJHOE HE3HaHHE
y4eOHON NPOrpaMMbl JUCIUILIMHEI.

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

[Ipu npoBenennn yctHoro nudepeHIupoBaHHOIO 3a4eTa 00yJyaromeMycs MPeloCTaBIseTCs] HE MEHEee
30 muHyT Ha moxaroroBky. Ompoc oOyuaromerocs He IOJDKEH MPEeBBIIIATh JBYX aCTPOHOMHYECKHX
YacoB.

Bo Bpems mnpoBenenus anddepeHUIHpPOBAaHHOTO 3adeTra OOydalolIMecs: MOrYT IOJb30BaThCS
POrpaMMOM JUCHHUIUINHEL, a TAKKE CIIPABOYHOM JIUTEPATYPON U BBIYMCIUTEIIBHOW TEXHUKOM.



