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

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI
2IPOKOCMHYECKUX TEXHOJIOTHIi

C.C. HeroasieB

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 AMCIMILINHE: Koneb6anust, BOJIHBI, yCTOHYMBOCTh
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npo¢uib NOArOTOBKHU: I'eoxocMuYecKre HayKH ¥ TEXHOJIOTUH

®usrex-mrkoia A3poKocMUYecKux TeXHONOruit
kadenpa Qu3nueckoll MEXaHUKH

Kypc: 4
KBaJIMpUKALS: GakanaBp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 8 (BECCHHHI) - DK3aMEH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusle 3ansaTus: 0 gac.

CamocrosrensHas padora: 30 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 90, Bcero 3a4. ef.: 2
KonuecTBo KOHTPONBHBIX pa0oT, 3a1aHuii: 1
[Iporpammy cocraBuiu:

9.E. Con, n-p TexH. HayK, (Ha yJaJIeHHe) YJIeH-KOPPECIIOHACHT POCCUICKOMN akaieMUn HayK
B.I1. KonoBanos, kauji. Gpu3.-Mar. HAyK, CTAPIIUI HAYYHBIH COTPYIHUK

[Iporpamma obcyxieHa Ha 3acefannu kKadenpsl pusndeckoit Mexanuku 04.06.2020



AHHOTANMA

Kypc "KoneGanwusi, BOJIHBI, yCTOMYMBOCTE" OTHOCHTCSI K BapUaTHBHOM YacTH 00pa30BaTelIbHOI MPOTPaMMBL,

n3yvaercs Ha 4 Kypce.
1. lean u 3apa4n

]_le.]'ll) AUCHUIIINHBI

- TIOJIyYEHHUE CTYJICHTAMH 3HAHHUW O KoJieOaTebHBIX M BOJHOBBIX MPOIECCaX KaK B JIUCKPETHBIX, TaK U
B PaCIPEACIICHHBIX CUCTEMaX, BOSHUKHOBEHUU U SBOJIOLMHU HEYCTOMYMBOCTEH M BOJH B CIUIOUIHOM
cpene. Crofia BKITFOYSHBI UMEIOIIUE 00NN (DU3NIECKUI XapaKTep PE30HAHCHBIC SIBJICHUS, CIICIIMATIbHO

pacCMaTpuBarOTCAaA aKyCTHUYCCKasd,

THApOANHAMUYCCKASA U 3HTp0HHI>iHaH MOAbI BOSMYH_IGHI/Iﬁ B

BBICOKOTEMIIEpaTypHOU CIUTOIIHOM Cpelle U WX B3aUMOJCHCTBHUE; THAPOJUHAMUYECKHE U TEIIOBBIC
HEYCTOMYMBOCTH, B TOM YHUCJIE KOHBEKIIUS, TEIUIOBOM B3PBIB U TEPMOAKYCTHUKA; BIUSIHUE MArHUTHOTO
TI0JI1 Ha YCTOMYMBOCTH 3JIEKTPOIMPOBOAAIIEH CpeNbl; HEIUHEWMHOCTh, TUCTIEPCHUS U AUCCHUITAIIMS BOJH B

cpexe.

33]13‘[1/[ JAUCHUIIINHBI

- IOAPOOHOE M3yUYCHHE CTYIEHTaMH pa3/esioB Kypca — KojeOaHHs B AUCKPETHBIX CHCTEMaX, BOJHBI U
HEYCTOMYMBOCTH B PAacCHpEACNICHHBIX CHUCTEMax, CaMOOpraHu3alus W oOlIue NPUHIMIIBI TEOPUHU

KojeOaHui ¥ BOJIH;

- IIOHMMAaHHUE CTYIEHTaMHM IPUHIUIIOB TEOPUU BOJH, JIMHEHHONW TEOpUU YCTOHYHMBOCTH, YMEHHE
aHaJIM3MPOBaTh KOHKPETHBIE BOJIHOBBIC M KOJIeOaTelIbHbIC IPOLIECCHI B CPE/IE;

- CaMOCTOATCIIBHOC PCIICHUC CTYACHTAMM 3a1a4 HCYCTOI\/'I‘H/IBOCTGI\/’I B CILIOIIHOM cpeac, BKIIKO4Yas

KOMIIBIOTEPHOC MOJCIMPOBAHUC.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-3 CriocoOeH 0CyIIeCTBIATE COIMATEHOE
B3aUMOJICHCTBUE U PEaM30BBIBATH CBOKO POJIb B
KOMaH e

VYK-3.1 Cmocoben  ycTaHaBnuBaTh  pasHbie  BHJIBI
KOMMYHUKAIIHH (yueOnyto, Hay4YHYIO, JIETOBYIO,
He(hOopMallbHYIO U JIp.)

VYK-3.2 B3auMonelcTByeT ¢ JIpPYIMMH 4YJ€HAMH KOMaHIBbI
IUISL TOCTYOKEHHS TIOCTaBICHHON 3a1a4n

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 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,
HaMeyarb IyTH €€ PELCHUS

OIIK-1.2 CnocobeH cTpOuUTh MareMaTHYecKue MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3yJbTaTOB

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
NPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 33134
poheCCUOHATBHOM JIeTENLHOCTH, COOTIOnas
TpeboBaHug MH)OPMAIIMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTENIBHYIO TEXHUKY M CEpBUCHI ceTH VHTepHeT B
obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMBIX METOIUK U
METOI0B

[1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
JUISL COOTBETCTBYIOIIEH MpodeccHoHaIbHON 00macTu

3. IlepeyeHb NIAHMPYEMBIX Pe3y/IbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATb.

- q)YHI[aMeHTaHBHBIC TCOPECTUUCCKUC OCHOBBI KOJIeOATEIHbHBIX U BOJTHOBBIX HBHeHI/Iﬁ;
- BBITCKAKOIIUEC N3 HUX (1)I/I3I/I‘leCKI/Ie 3(1)(1)6KTLI " X 3aKOHOMCPHOCTHU.

YMETB:

TEOPETHUYECKHU OIMCHIBATH Pa3IMUHbIC THITHI KOJeOaHuUil, BOIH ¥ HEYCTOWYHBOCTEH B CIUIOIIHOM CPEJIE;
- OLICHMBATh UX (PU3HUECKUE MapaMeTPhl U XapaKTEPUCTHKH;
- IaBaTh NMPaBUIBHOE KA9ECTBEHHOE O0OBSICHEHNE BO3ZHUKAIONINX (BU3NIecKX 3P deKToB.




BJIAJIETh:

Ka4CCTBCHHBIMU W AHAJIUTUYCCKUMHU  MCTOJAaMH  OIMHMCAaHHA  PACHPOCTPAHCHUSA  BOJIH U

HEyCTOMYMBOCTEM B  CIUIOIIHOM  Cpele,  Yy4YUThIBass  COBMECTHO  TIMAPOAUMHAMUYECKHUE,
TEPMOAMHAMUYECKHUE U ANEKTPOANHAMUYECKHE SIBICHUS.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 110 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YACOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHHA

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 KonebGanus B TUCKPETHBIX CHCTEMAX 8 5
JIuneiinvie BO3MYLIEHHUS B
2 BBICOKOTEMIIEpaTypPHOM CILJIOLIHOM cperie, 12 10
JIMHENHBIA aHaJIN3 YCTOMYMBOCTH
3 Henuneitnsie BOTHBI U SABJICHUS 6 10
4 Camoopranuzanust U oOLIMe TPUHLUIIBI 4 5
TEOpHUH KoJieOaHUH 1 BOJTH
Hroro yacos 30 30
[TonroToBka K 3K3aMeHy 30 gac.
Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYPUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 8 (Becennuit)

1. KonmeOanus B AUCKPCTHBIX CUCTECMAX

lapmonnueckuit ocummsitop. @a3oBblil noprpet. Juccunanus, 1eKpeMeHT, 100pOTHOCTb.
Boinyxnennsie xonebanus. Pe3oHaHCHBIE KpUBBIE, MAKCUMYM M IIMPUHA PE30HAHCA.
[TapameTrpuueckuii pezonanc. YpaBHenne Marbe. 30HbI TapaMeTPUIECKON HEYyCTONYHBOCTH.
Anmnabatnueckue HHBapHaHThl. OCHMIUIATOP C MEAJICHHO MEHSIOLIEICS YaCTOTOM.

AHFapMOHI/ILIeCKI/Iﬁ OCHUILIATOP. ®a3oBbIit MOPTPELT, CCapaTrpucChl. COJINTOHBI B MaTEMAaTHYECKOM
MasATHHUKE.

[Tonarue ycroiuumBoctn no JlamyHoBy. Mertoasl pemieHust 3aad JIMHEWHOW YCTOMYMBOCTH
JUCKPETHBIX CHCTEM.

2. JluHeliHbIE BO3MYIIEHHA B BBICOKOTEMIIEPATYPHOM CIIIOIIHOW cpeae, JMHEWHBIA  aHAJIN3
YCTOMYUBOCTHU

VYpaBHEHUS  TUAPOAMHAMUKH,  TEPMOJUHAMUKM M DJIEKTPOAMHAMMKM  JUI1  OIMCAaHMs
BBICOKOTEMIIEPATYPHON CIUIOIIHON CPEJIBI.

JIuneliHple  BO3MYyIIEHHMS B BBICOKOTEMIIEpAaTYpHOW  CIIOIIHOM  cpede.  AKycTHYecKas,
IUJPOAXHAMHUYECKas U SHTPOIMMHASA MOABI BOSMYILEHUH.

Merto/bl ucciie10oBaHusl yCTOMUMBOCTH B IMIPO-Ta30lMHAMUKE: JJIEMEHTAPHbIE BOJIHBI BO3MYILEHUH,
UHTerpajbHbIe peodpazoBanus Pypre u Jlamnaca, 3HepreTHYECKUNA METO.

AKYCTI/ILICCKI/IG KOJIcOaHus. I[I/ICHepCI/ISI " INOTJTIOMCHUC aKYCTUYCCKHX BOJIH B Ia3c.
TCpMoaKYCTI/ILIGCKaSI HGYCTOIZHHBOCTB B CpeAac € 00BEMHEIM OHCPIrOBLIACIICHUCM. KpI/ITepI/Iﬁ Pones.




I'mpponunaMuyeckass mozma KojeOaHMH. YCTOMYMBOCTH IUIOCKONAPAJUICTBHBIX TEUEHUH BSI3KON
xunkoctu. Ypasaenue Oppa-3ommepdenbaa. Teopembl Paest ans HeBs3koro TeueHws. Teopema
Ckaaiipa.

HeycroitunBoctn Panes-Teinopa u KenbBuna-l'enpmronbua. YeToiunBOCTh CTpaTH(PUUNpPOBAHHON
KHUJKOCTHU B II0JI€ TSDKECTH.

MarHuToruipoinHaMIuecKkrue BoJdHbI Anb()BeHa. MarHUTHBIN 3BYK.

BnusiHre MarHuTHOIO 1OJIs Ha TUAPOAMHAMUYECKYIO YCTOHYMBOCTb.

Konekuus xunkoctu. HeycToiunBOCTh FOPU30HTAIIBHOIO CIIOS SKUAKOCTH, [IOJOIPEBAEMON CHU3Y.
Sueiixu benapa. KoHBEeKTMBHAs HEYCTOWYMBOCTh B MATHUTHOM ITOJIE.

Pacnpoctpanenue Temia B cpenie. TernoBele BoaHBI. TeMI0BOM B3pEIB.

3. HennHeliHble BOIHEI U ABJIEHUS

Manbie koneOanusi B miasme. llmasmMeHHble KoseOaHus, BOJHBI JIeHrMiopa, HOHHBIA 3BYK.
[ornomenue 3eKTPOMAarHUTHBIX BOJIH.

I'paBuTaniMOHHAs HEYCTOMYUBOCTh JI>KMHCA, TPAaBUTALMOHHBIN KOJUIAIIC.

IIpocteie BosHBI PrMana B razogquHaMuke. BzaumonencTBue BOJH.

Henuneitnsie BonmHb! ¢ aucnepcueit. YpaBuenue Koprsera ne-Bpusa. ConuToHBI.

Bnusgnue auccumanuu Ha HelnWHEWHbIE BOIHBI. YpaBHeHue broprepca. CTpykTypa yaapHOl BOJIHBIL.

4. CamoopraHu3aiysi 1 oOIIre IPUHITUITEI TEOPUH KOJIeOaHUH 1 BOJTH

YceroitunBocTh, Onudypkarys u karactpodsl. CHHEpreTHKa.
Xaoc 1 o0pa3oBaHKe YIOPSIOYEHHBIX CTPYKTYp. CTpaHHbIi arTpakTop. Mojens JlopeHa.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIEeHHS 00pa30BaTEILHOTO
npouecca 1no JUCUUILInHE (MOIYJII0)

JICKIMOHHAs yueOHas ayIuTOpHs, OCHALLCHHAS! MYJIFTUMENA TPOEKTOPOM M SKPAHOM, IEPCOHATILHBIE
KOMIIBIOTEPHI.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas nuTeparypa
1. Teopernueckas pusuka [Texcr] : B 10 T. T. 1 : Mexanuka : yue0. mocodue s Byzos / JI. /1.
Jlannay, E. M. JIudumn ; mox pen. JI. I1. [Turaesckoro .— 5-¢ uzn., crepeoturt. — M. : Ou3mamiur,
1988, 2001, 2002, 2004, 2007 .— 224 c.
2. Teopernueckas ¢pusuka [Texcr] : B 10 T. T. 6 : [uaponunamuka : yue6. mocodue ams By30B : peK.
M-Bom ob6pazoBanus Poc. ®eneparuu / JI. JI. Jlaunay, E. M. JIndmmn ; mox pen. JI. I1. ITutaeBckoro
.— 5-e u3j1., crepeoTHIl. — 3-€ u3l., nepepad. — M. : dusmarnut, 1986, 1988, 2003, 2006 .— 736 c.
3. Teopernueckas ¢pusuka [Tekcr] : B 10 T. T. 8 : DnexTpoquHaMuKa CIUIOMIHBIX cpell : y4el. mocodue
st ya-ToB / JI. J1. Jlanmay, E. M. JIudmmi .— M. : Hayka, 1992, 2001, 2003, 2005 .— 662 c.

JlononHuTeNbHAS TUTEPATypa
®onp nuteparypsl Kadeaps

1. DHMKIONe sl HU3KOTeMIlepaTypHoit mnasmel. T. 1-4. /M.: Hayka, 2000.

2. B.M. Uesnes. TypOyneHTHOE IBMKEHUE BHICOKOTEMIIEPATYPHBIX CIUTOWIHBIX cpel. / M.: Hayka,
1975.

3. B.E. ®oproB. DxcrpemanbHble cocTosHUS BewecTBa. / M.: @usmarnut, 2009.

4. H.JI.Anekcanapos, 3.E.Con. Jlekiinu o Teopun yCTOMUYUBOCTH THAPOAMHAMHYECKHUX U TETUTOBBIX
npoueccos. / M.: MOTH, 2000.- M.U.Pabunosuy, 5. 5. 5.11.U.Tpybeuko. BBenenue B Teopuio
koneOanuit u BomH. / M.: Hayka. 1984.

6. K. ApramonoB. TepMoruapoakyctuueckas ycronauBocTs. / M.: Mammuoctpoenue, 1982.



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

http://lib.mipt.ru - Dnexrponnas 6ubnuorexa dPusrexa

http://benran.ru - bubnuoreka no ecrecTBeHHBIM HaykaM Poccuiickoit akaeMun HayK
http://www.britannica.com/topic-browse/Physics - Encyclopaedia Britannica, Physics
https://www-amdis.iaca.org - International Atomic Energy Agency, Atomic and Molecular Data

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

S3bIKK MaTeMaTHueckoro nporpamMmmupoBanust Fortran, C++, Maple, MathLab, Origin.
9. MeTonuueckue yKazanus 1J1s 00y4al0UIUXCs 110 0CBOSHHIO TUCHMILTHHBI (MOYJIsT)

CemectpoBbiii kypc «KoseOaHus, BOJHBI, YCTOHYHMBOCTBY COMPOBOXKIAECT W JOMOJHSIET TOAOBOM
TeopeTnueckuii  Kypc «®Dusmueckas MexaHuka». Pemenue y4eOHBIX 3ajad  NIpeAronaraet
CaMOCTOATENIPHO aHAJUTUUECKUX M KOMIIBIOTEPHBIX PAcueTOB I10Jl PYKOBOICTBOM IIperojaBareis U
MOTYT BBIIOJIHSAIOTCS] B KOMITBIOTEPHBIX KJlaccax Kadeapbl U 1adoparopuil PU3NUecKor MEXaHHUKH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPaBJIEHHIO: IIpuknagaple MaTeMaTHKa U (pU3NKa

npo¢ujib NOATOTOBKH: T'eokocMuyecKkre HAyKU U TEXHOJIOTUU
dusTex-urkona ApokocMuueckux TexHomoruit
kadenpa Qusnueckor MEXaHUKH

Kypc: 4

KBaJU(PUKAHA: OaxanaBp

Cemectp, (opMBI IPOMEKYTOUHOH aTrTecTanuu: 8 (BeCEHHUN) - DK3aMeH
PaspaGorunkm:

9.E. Con, n-p TexH. HayK, (Ha yJaJIeHHe) YJIeH-KOPPECIIOHACHT POCCUIMCKOM akaieMUy HayK
B.I1. KonoBanos, kauji. Gpu3.-Mar. HayK, CTAPIIUI HAYYHBIH COTPYIHUK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kon 1 HauMeHOBaHME KOMIIETEHIINH NHIuKaToOpbl JOCTHKEHNUS KOMIIETEHIINH
VYK-3.1 Cmocoben  ycTaHaBnuBaTh  pasHbie  BHJIBI
YK-3 CriocoOeH 0CyIIeCTBIATE COIMATEHOE KOMMYHUKAIIMH (yuebnyto, HAay4HYIO, JEJI0BY1O,
B3aUMOJIEHCTBHE U PEATM30BBIBATH CBOKO POJIb B [HE(QOPMabHYIO U 1p.)
KOMaH[Ie VYK-3.2 B3auMonelcTBYeT ¢ JIpPYIMMH 4YJ€HAMH KOMaHIBbI

IUTST TOCTHMIKEHUSI TIOCTABJICHHON 3a1a4

OIIK-1.1 CriocobeH aHanmM3upoBaTh MOCTABICHHYIO 3aj1a4y,

OIIK-1 CriocobeH npuMeHsTh HAMEYATD MyTH €€ PEIEHHS

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacT (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKHue MOJEIH,
MPOMU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompenensTs TpaHUIbl TPUMEHHUMOCTH
MOJTyYEHHBIX PE3YJbTaTOB

npodecCuoHaTbHON e TEHHOCTH

OIIK-2 Cnocoben ucnonb3oBarh copemernsie |OITK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
MpOrpaMMHBIE CPEIICTBA IIPH PEeLIeHUH 3a1ad  |obnactu (cdepe) npodeccuoHaNbHOMN AesITeTbHOCTH

poheCCUOHATBHOM JIeITENILHOCTH, COOTIOnas
TpeboBaHUg HHYOPMAIIMOHHOW OE30TIaCHOCTH

[1K-4 CriocoOeH KpUTHYECKH OLIEHUBATh [1K-4.1 3Haer 4nciIeHHBIE TOPSAKA BEIMYUH, XapaKTEPHBIX
IIPUMEHUMOCTD UCII0JIb3YEMbIX METOIUK U JUISL COOTBETCTBYIOILECH MpoQeccnoHaIbHON 001acTH
METOOB

2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIUIA
B pesynbrare nzyuenus aucumiuinHbl «Konebanus, BOJIHbI, yCTOHYMBOCTEY 00ydaromuiics JOJIKEH:

3HATh:
- (yHIaMeHTaIbHbBIE TEOPETHUECKUE OCHOBBI KOJIEOATEIbHBIX U BOJIHOBBIX SIBJICHUI;
- BBITEKAIOUIME U3 HUX Pu3nueckue 3PPeKTh 1 UX 3aKOHOMEPHOCTH.

yMeThb:
TEOPETHUYECKHU ONMCHIBATH Pa3IMUHbIC THITHI KoJeOaHuUil, BOIH ¥ HEYCTOWYHBOCTEH B CILUIOIIHOM CPEJIe;
- OLICHMBATh UX (PU3HUECKUE MapaMETPhl U XapaKTEPUCTHKH;
- IaBaTh NMPaBUIBHOE KA9ECTBEHHOE OOBSICHEHNE BO3ZHUKAIONINX (hU3nIecKX 3P QeKToB.

BJIaJeTh:

- KA4eCTBEHHBIMM W AaHAJIATUYECKHMMH METOAaMH OIMCAaHUSA paclpOCTPAHEHUs BOJMH W
HEyCTOMYMBOCTEM B  CIUIOIIHOM  Cpele,  Yy4YUThIBass  COBMECTHO  TIMAPOAUMHAMUYECKHUE,
TEPMOAMHAMUYECKHUE U ANEKTPOANHAMUYECKHE SIBICHUS.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
Texymuii KOHTPOJIb OCYIIECTBIAETCS B POPME YCTHOTO ONPOCa HA 3aHSITHUSX.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

[Tpumeps! 3K3aMEHAIMOHHBIX OMJIETOB Ha YK3aMEHE:

DKk3aMeHalMoHHbIH omneT Ne 3
1. ®usnyeckuii MasTHUK. [lapamerpruyeckuii pe3oHaHC.

2. Ouenute pazHuily (a3 MEXay rapMOHUYECKUMH BO3MYIICHUSMH JaBJICHHSI M TETUIOBBIACICHHUS B
ra3oBoOM 00beMeE, IPU KOTOPO Oy/IET pa3BUBATHCS TEPMOAKYCTUUIECKAsT HEYCTOMYUBOCTD.

Dk3ameHalMOHHBIA Ouner Ne 15
1. HeycroitunBocTs KenpBuna-lI'enpMromnsua. BiusgHue MarHuTHOTO IMOJISl HA HEYCTOMYUBOCTb.
2. O1eHnTe 3aBUCUMOCTh CKOPOCTH 3BYKa B JKUJKOCTH OT JIABJICHHSI.




OK3aMeHaMOHHbIH Ouner Ne 21
1. Henunelinbie BomHbI ¢ aucnepcueid. YpaBHeHue Koprteera ne-Bpusa, ero pemieHue B Buje
CTal[MOHAPHOW BOJIHBI.
2. OueHduTe MNEpPUOJ MaJIbIX KOJEOAHWH KalleleK >KUAKOCTH BHE IMOJS TSDKECTH TMOJ BIMSHUEM
[IOBEPXHOCTHOI'O HATSKEHMSL.

Kpurepun onennBanus
OLICHKA «OTIIMYHO (10)» BBICTABIISICTCS CTYICHTY, MOKa3aBILIEMY BCECTOPOHHHUE,
CHCTEeMaTH3UpOBaHHbIE, TIIyOOKHWEe 3HAHMSA y4eOHOH NpOrpaMMbl JAWUCHMIUIMHBL HpPU  OTBETE
9K3aMEHAIIMOHHOTO OMiieTa U OTBETE Ha BOIPOCHI IO IPOTrpaMMe AUCLUIUINHBL,

OLICHKa «OTIMYHO (9)» BBICTABISIETCS CTYJACHTY, IOKa3aBIIEMy CHCTEMAaTH3UpPOBAaHHbBIE, IIIyOOKHe
3HaHUSl y4eOHOH NporpaMMbl AMCLUMIUIMHBI MPH OTBETE 3K3aMEHALMOHHOro Ouiera W OTBETE Ha
BOIIPOCHI 110 IIPOrpaMMe AUCLUILINHBL;

OLIEHKA «OTIMYHO (8)» BBICTABISIETCA CTYIEHTY, IOKa3aBIIEMY CHCTEMAaTH3HMPOBAHHBIC, 3HAHUS
y4eOHOH mporpaMMbl JUCHUIUIMHBI TIPH OTBETE SK3aMEHAIMOHHOTO OMjeTa M OTBETE HA BOIPOCHI 110
porpamme JUCLHILIHHBI;

OLICHKA «XOpoIo (7)» BBICTABIAETCS CTYJIEHTY, €CJIM OH TBEpAO 3HAET Marepuall K3aMEHAIIMOHHOTO
Omiera, TpaMOTHO U IO CYIIECTBY M3JIaraeT €ro, yMeeT MPUMEHSATh NOIyYeHHbIC 3HAHUS Ha TPAaKTUKE,
HO JIOITyCKaeT B OTBETE HEKOTOPBIE HETOUHOCTH;

OLIEHKa «XOpOILO (6)» BBHICTABISAETCS CTYACHTY, €CIIM OH 3HACT MaTepHall IK3aMEHALMOHHOTO OHJIeTa,
[I0 CYILIECTBY H3JaraeT €ro, yMeeT NPUMEHATh IOJIY4YEHHbIE 3HAHUS Ha IPAKTUKE, HO JIOIYCKaeT B
OTBETE MHOI'O HETOYHOCTEW;

OLIEHKA «X0poIio (5)» BBICTABIISACTCS CTYJCHTY, €CJIM OH 3HACT MaTephall SK3aMEHAIMOHHOTO OHJIeTa,
M3JIaraeT €ro, yMeeT MPUMEHSThH MOJyuYeHHbIC 3HAHWS HA MPAKTHKE, HE JOMyCKAaeT B OTBETE IPyObIX
OIIINOOK;

OLICHKA «yHOBJICTBOPUTEIHHO (4)» BBICTABISIETCS CTYJCHTY €CIIM BO BPEMs OTBETa YK3aMEHAI[IOHHOTO
Ounera OH moKazaj (parMeHTapHBIN, XapakTep 3HAHWN, HEJAOCTATOYHO MPaBHIbHBIE (HOPMYIUPOBKU
0a30BBIX MOHATHH, HO IpPH 3TOM OH BIAJAEET OCHOBHBIMH pa3feilaMu Yy4eOHOH IporpamMMbl,
HEOOXOAUMBIMHU AJ151 AajibHEHIIero 00y4eHus;

OLICHKA «Y/IOBJIETBOPHUTENHHO (3)» BBICTABISIETCS CTYACHTY, €CIIM BO BpeMs OTBETa IK3aMEHAIIMOHHOTO
Ounera OH TOKa3al Pa3pO3HEHHBIN XapaKTep 3HAaHWH, HEAOCTATOYHO MNpPaBUJIbHBIE (OPMYIHUPOBKU
0a30BBIX TOHATHH, HapyIIEHHE JIOTHYECKOH MOCIEOBaTeIbHOCTH B H3JIOKEHUH HPOTrPaMMHOIO
Marepuaina, HO IIPH 3TOM OH BJIaJeeT OCHOBHBIMH pa3lesiaMu yueOHOH IporpaMmbl, HEOOXOOUMBIMHU
IUISL JanbHENIIero o0y4eHuss 1 MOKET MPUMEHATh IMOJTy4eHHbIe 3HaHMS 10 o0pasily B CTaHIapTHOM
CUTYalluu;

OLICHKA «HEYIOBIIETBOPUTENHHO (2-1)» BBICTAaBISETCS CTYAEHTY, €CIIH BO BpeMs OTBeTa
9K3aMEHAIIMOHHOTO OHJeTa, OH IOKa3aJ, YTO HEe 3HaeT OoJblIeld YacTH OCHOBHOTO COJEp)KaHHS
y4eOHOH NpOorpaMMbl JUCHMIUIMHBI, JOIyCKaeT TpyOble OMmMOKH B (OPMYIHUPOBKAX OCHOBHBIX
HNOHATUN IUCLMIUIMHBI U HE YMEET HCIOJIb30BaTh IOJIYYCHHbIE 3HAHMWs IIPU PELICHUH TUIIOBBIX
MPAaKTUYECKUX 3ajad.

5. MeTonuueckne MaTepuasbl, onpeaeasionie Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

ITopsinok mpoBeneHus 3K3aMeHa.

[Ipu mpoBeneHuM yCTHOro 3K3aMeHa oOydwaroliemycs npefocTaBisercs He MeHee 60 MHHYT Ha
noAroToBKy. IIpy moaroroBke K OTBETY Ha 3K3aMEHE CTYICHTY pas3pellaeTcs IOJIb30BaThCs JII000H
JUTEPaTypOH, IpUUeM, B IIEPBYIO OYepe/Ib, PEKOMEHAYIOTCS €r0 COOCTBEHHBIE KOHCIIEKTHI.



Bo Bpemsi oTBera Ha SK3aMEHAIIMOHHBIE BOMPOCH! (MO OWJIETY M JOIMOJHHUTEIbHBIE) HUKAKYIO
JUTEpaTypy HUCIOIb30BaTh Henb3s. Onpoc CTy[AeHTa Mo OMIeTy Ha YCTHOM 3K3aMEHE He OJDKEeH
MPEBBIIIATH IByX aCTPOHOMHYECKUX YacOB.



