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)

N0 THCHUTIJINHE: I'npo- u ra3oAnHaAMUKa BEICOKOTEMIIEPATypPHBIX MPOLIECCOB
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa QU3NKU BHICOKHX TUIOTHOCTEH SHEPTUU

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 60 gac.
cemuHapsl: 0 yac.
nabopatopusele 3ansaTus: 0 gac.

CamocrostensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3a4. ex.: 3

[Iporpammy coctaBui: A.Jl. KuBepuH, kau1. Qu3.-Mar. HayK

[Iporpamma obcyxneHa Ha 3aceqanuu Kadenpsl GU3UKU BBICOKUX IUIOTHOCTEH sHepruu 05.07.2021



AHHOTANMA
DHepreTuyeckre BO3ACUCTBUS HA Cpely SBISIOTCS OJHUM M3 METONIOB HCCIeOBaHUsA ee cBOMCTB. [Ipu aTom
m000€ BO3JIEHCTBUE HA CPelly BBHI3BIBAET (POPMHUPOBAHUE B HEW JUHAMUYECKOTO OTKJIMKA, BRIPAKAIOIIEMCS B
nepepacrpeieieHuy SHEPTHU O BPEMEHEM B TIPOCTPAHCTBE B (popMe THAPO- U ra30JJMHAMUYECKUX TCUCHUH.
C npyro#i CTOPOHBI, BOJIOIUS CAMOTO TEUCHHUS MOXKET SBISATHCS MPUYMHOW JIOKAIBHOW KOHIICHTpAIUU
SHEPTHH U CO3/IaHUs YCTIOBUH st (a30BBIX M XUMHUUECKHX MpeBpanieHuii B cpesie. TakuM o0pa3om, pa3BUTHE
ra3oJMHAMUYECKOTO IIpolecca B Psjie CIydaeB MOXKET TMPUMEHSATHCA W KaK CIOCOO0 CO3JaHMsI HOBBIX
MaTepuajoB, U KaK METOJ MCCIIEIOBAaHMUS CBOMCTB MarepuanoB. J1Jid MOJHOIIEHHOTO U BCECTOPOHHETO aHAIN3a
1 QU3NYECKON MHTEPIPETAINN T€X WM MHBIX MPOIECCOB BAXKHO MOHUMATH 3aKOHOMEPHOCTH U 0COOEHHOCTH
SBOJIOIUH JHHAMUYECKHX MPOIECCOB B cpenax. [Ipu 2ToM, OCHOBOM /ISl U3y4EHUS] METOIOB (PH3MUECKOTO H
MAaTEMaTUYECKOT0 aHaIN3a ra30AMHAMUYECKUX MPOLECCOB SIBISIIOTCA 3a4a4d O JUHAMUKE CIUIOIIHON CPEbI.
Ienbro HacTosiIero Kypea sipisiercss GopMUpoBaHrEe 0a30BBIX 3HAHUW O THAPO- U Ta30MHAMHKE CTUIOIIHBIX
Cpel MpW BHEIIHEM JHEPreTHYECKOM BO3ICHCTBHUM W CO3aHUU OO0JIACTEH C BHICOKMMH KOHIICHTPAIUSIMU
SHEPrHH, a TaKK€ HABBIKOB MPAKTHYECKOTO IPUMEHEHUS MPHOOPETCHHBIX 3HAHWN JUIS JallbHEHIIEero
WCIIONIb30BaHUS B JIPYTrHUX 00nacTsX (U3MKM W JUCIUIUIMHAX ECTECTBEHHOHAYYHOTO COJCPIKAHMS;
(dhopmupoBaHre QPU3NUECKON KYIBTYPbI, HCCIEA0BATEILCKUX HABBIKOB U CIIOCOOHOCTH MPUMEHSATH 3HAHHS Ha
MPaKTHKE.
B pamkax kypca paccMaTpuBarOTCsl BOIMPOCHI TUAPO- U Ta30JWHAMUKHA BBICOKOTEMIIEPATYPHBIX IPOILIECCOB,
MPUHIMIB WX (QU3NYECKOTO W MaTeMaTHYEeCKOTO MOJCITUPOBAHUS H METOAWKUA WX HCCICIOBaHUS.
CymiecTBeHHass 4acTh Kypca IIOCBAIEHAa METOJaM aHaju3a CIOKHBIX HECTAIlMOHAPHBIX IPOIECCOB,
BOBJICKAIONINX IMHPOKHHN Kiacc (PM3MYECKUX MEXaHU3MOB, BKIIFOYas KOHBEKTHUBHBIM TEPEHOC, IMPOIECCHI
MOJIEKYJISIPHOTO TEPEeHOCa, JIYYUCTHIH TEIUIOOOMEH, yAapHOe cC)kaTue, (a3oBble Mepexofbl, XUMHYECKYIO
KHHETHKY M TypOyleHTHOCTh. [loMuMO QyHIaMEHTaNIBHBIX acIeKTOB, B paMKaxX Kypca IpPOUCXOIUT
3HaKOMCTBO C COBPEMEHHBIMU NPUIIOKEHUSIMHE, B TOM YUCJIC B 00JaCTH W3yUEHHsI IKCTPEMAIIbHBIX COCTOSHUIM
BEI[ECTBA, B OOJIACTH CO3/]JaHUS HOBBIX MAaTEPHUAJIOB M WCCICIOBAaHUS MX CBOWCTB, B 00JaCTH XUMHYECKON
kuHeTukH. [IpocnymmBanue Kypca JaeT MpelcTaBieHHe O Ta30JMHAMHYECKUX MPOIeccax He TOIBKO KakK O
(hM3MUECKOM SIBIICHHUU, HO U KaK O MPEIU3NOHHOM WHCTPYMEHTE TUAarHOCTHKH MPOIECCOB, MPOTEKAOIINX TIPH
SHEPreTUYEeCKOM BO3/IEHCTBUHU Ha CPEIy U KaK O METO/IE€ CO3aHMsI HOBBIX MaTepHajoB.

1. lean u 3apa4un

]_le.]'lb AUCHUIIINHBI

Henpro aucummauuel «'HAPO- W Tra3oAMHAMHUKA BBICOKOTEMIIEPAaTYPHBIX IPOIIECCOBY» SBISETCS
(hopMupoBanre 0a30BBIX 3HAHWI O PA3BUTHH JUHAMUYECKHAX MPOIECCOB B CIUIONIHBIX Cpelax MpH
BBICOKOAHEPTETHUECKUX BO3JECHCTBUSAX Ha Cpedy, a TakKe HABBIKOB HCIIOJNIb30BAHUA METOMIOJIOTUU
pemernst  QyHIAMEHTANBHBIX W TPHUKIAMHBIX 33784 C  y4eTOM Ta30[MHAMUYECKHX U
TEPMOANHAMHYECKHUX MPOLIECCOB.

3agauu AU CHUIIHHBI

— ¢dopmupoBanne y oOy4aromuxcss 0a30BBIX 3HAaHWM 1O THIPO- W Ta30JWHAMHKE
BBICOKOTEMITEPATYPHBIX MTPOIIECCOB;

— ¢opMupoBaHue 001IEPUZNIECKON KYIBTYPHI;

— (opMHUpOBaHHE YMEHUI M HAaBBIKOB NPHUMEHATH MOJYYCHHbIC 3HAHMA U pelIeHUs] (PU3NICCKUX
3aj71a4 ¥ pa3paboTKHU HOBBIX TEXHOJIOTU, CAMOCTOSITEIBHOTO aHAIN3a TTOJIyYSHHBIX PE3yJIbTaTOB.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HanMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpo)eCCHOHANBFHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4HbIe 3HaHUA B 00JacTH (PU3NKO-MaTeMaTH4eCKUX HayK

Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIECJOBaHUH B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalIbHBIX
mpo0iemMax HayKH U TEXHHKH B 001acTH cBOeH
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lpouycrinudallbdun /1Cx1C/ibHouvlin, Cl1luvvulH
Ha HAyYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHBIC 3aJ1a4u

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBAaHUH B o0jacth  cBoeil mpodeCCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-3 CniocoOeH BRIOUpATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, IJIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHUE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3MYHBIX 001aCTAX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHAIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPAKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aJa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

IIK-1.2 CnocobeH  BbyIBHTaTh THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOAETH JUII ONHCAHUS H3yYaeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KA4€CTBO Pa3padOTaHHON
MOJENN

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIBHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU
HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH  MOJIYUYCHHBIC
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 AUCHMILINHE (MOLYJII0)

B pesynbrare ocBoeHUs JUCIUIUTHHBI 00y4YaronInecs JOJKHBI

3HATb.

MCCTO U pPOJIb O6H_II/IX BOIIPOCOB HAYKU B HAYYHBIX UCCJIICIOBAHUAX

COBpPEMEHHBIC MTPOOTIEMBI PU3NKY;

TCOPCTUICCKUC MOACIIN ®YHH3MGHT3HBHBIX MMponecCoB U SIBIICHUH B (1)I/I3I/IKG " €€ MPUIIOKCHUAX
MPUHOUIIBI CUMMETPHUU U 3aKOHbI COXPAaHCHUA,

HOBCHIIIIE OTKPBITHA CCTCCTBO3HAHUS,

IMOCTAaHOBKY 3aJa4 (1)I/I3I/I‘-ICCKOFO U MaTEMAaTU4YCCKOI0 MOACINPOBAHUS,
O B3aMMOCBA3AX U (bYH,Z[aMeHTaJ'H)HOM CANHCTBC CCTCCTBCHHLIX HAYK.

YMETB:

3(1)(1)CKTI/IBHO HCTIOJIb30BATh Ha IMPAKTHUKC TCOPCTUYCCKUC KOMIIOHCHTBI HAYKU: IMOHATUA, CYKIACHUA,

YMO3aKITFOUCHUS, 3aKOHBI;

MPEICTaBIATh TAHOPAMy YHHUBEPCAIBHBIX METOIOB M 3aKOHOB COBPEMEHHOTO €CTECTBO3HAHHMS;
paboTars Ha COBPEMEHHOM DKCIIEPUMEHTAIILHOM 000PY/I0BaHUY;
a0CTparupoBarbCsi OT HECYIISCCTBEHHBIX BIMSHHNA TIPH MOJCIHPOBAHHH pPEATbHBIX (PHU3MIecKux

CUTYaLUiI;

IJIaHUPOBATH ONTUMAJIBHOC IMPOBCACHUC DKCIICPUMCHTA.

BJIAJIETh:

IUTAHUPOBAaHHEM, TIOCTAHOBKOHM 1 00pabOTKON pe3yabTaToB (PU3NUECKOTO HIKCIIEPUMEHTA;
Hay4YHOH KapTUHOM ra30JMHaMHUKU B MUPE;
HaBBIKAMU CAMOCTOSITENIbHOW paboTBl B J1a0Oparopud Ha COBPEMEHHOM SKCHEPUMEHTAIBLHOM

000pyIOBaHUH.

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

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

Ne Tema (pa3znein) AMCUUTUIMHBL

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.

CamocT.

Jlexnun
H pabora

CeMuHapsI

JlaGopar. paboTsl




1 OCHOBBI Ta30JUHAMUKHU 15 7

2 ®u3nka yaapHbIX BOJIH 15 8

3 JAuHaMuka  BSI3KOM  TEIUIONPOBOIHOM 7 7
cpeasl

4 ABTOMOJIETEHEIC TCUCHHUS 8 8

5 TermoBoe  W3JlyueHHWE W JIYYHCTBIN ] ]
TETUI000OMEH

6 DJeMeHTHl TEOPUHU TOPEHUS U B3pPhIBA 7 7

Hroro wacos 60 45

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUTLTUHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)
1. OcHOBBI Ta30IMHAMHKHU

Jlexknuu mo Teme:

Beenenue. OcHoBHble omnpeneseHus: OCHOBHBIE IOJIOKEHUSI MEXAaHUKHU CIUIOWIHBIX cpel. ba3oBble
3aKOHBl JWHAMHUKHU CIUIOIIHOW cpeapl. lloHsTe wuaeanpHOW XuAKocTU. JIMHUM Toka. 3akoH
COXpaHeHHs UMPKyIuuu. XapakTepucTukd. OCHOBBI MeTola XapakTepucTuk. OpHOMEpHOE
u303HTponuiHOe TeueHue. WuBapuanTsl Pumana. Cxopocth 3Byka. Ilmockoe u303HTpomnuiitHOe
TE€UEHHE COBEPIICHHOTO ra3a. HenuneiitHoe ypaBHeHue nepeHoca Pumana. AHanmu3 HENTWHEHHOCTH.
l'unepbonmuyHOCTs  ypaBHEHWH  ra3oguHaMuKd.  LleHTpupoBaHHAass  BOJHA  Pa3peXKCHUS.
ABTOMOJIENTBHOE JIBM)KEHHME Ta3za. Pas3peiBbl B pemieHnu 3anaun Pumana. YcnoBus (opMupoBaHUs
paspbiBa B 3a7ade o ckaTuM rasza nopiuHeM. [lonstue mpousBosbHOTO paspsiBa. Knaccuduxanus.
TanrenumansHBINA pa3pbiB. KOHTAKTHEIN pa3phIB. YnapHas BoJHA. YCIOBUS Ha pa3pbIBeE.

CeMHHApHI 10 TEME:

* ba3oBble XapaKTEPUCTUKU U COOTHOIIEHUS I'a30lUHAMUKH.

* Pemenue 3aa4 0 IJIOCKOM M303HTPONUHHOM TEYEHUN METOJIOM XapaKTEPUCTHUK.
* HeycTol4HBOCTh Ta30AMHAMUYECKHUX PA3PHIBOB.

2. ®usuKa ylapHbIX BOJIH

Jlexknuu mo Teme:

CootHomienus: Ha (POHTE yIapHOH BOJIHBL. YaapHas aauvadara. YoapHas aguabata COBEPILIEHHOTO
rasa ¢ NOCTOSHHOM TEIJIOEMKOCTBIO. M3MEHEHUEe SHTPONUU NPU CKATHM Ta3a B yJAapHOU BOJIHE.
IIpupona ckauka >HTpONMM B yAapHOW BosHE. [eoMeTpuueckas MHTEpIpeTanns 3aKOHOMEPHOCTEH
yAApHOTo ckatusi. MexaHHYecKoe W TEepMOAMHAMHYECKOe OOOCHOBAaHHE YCTONUMBOCTH YyAApHBIX
BOJIH CXaTHWsl M BOJH pa3peXEHHs] B BEIIECTBE C HOPMAJIBHBIMH M AHOMAJIBHBIMH CBOMCTBAMH.
SBiieHue 3epKajIbHOIO OTKOJIA.

CeMHHApHI 10 TEME:
* Vnapnas ajguabara.

* OnHOMeEpHbIE TEUEHUS C YAapHBIMHU BOJIHAMU U BOJIHAMU Pa3pexeHUs.
* Pemenue 3a1a4 0 AMHAMUKE CIUIOIIHOMN CPebl B aKyCTHYECKOM MPUOIMKEHUH.

Cemecrtp: 2 (Becennuit)

3. luHaMuKa BSI3KOM TETIJIONMPOBOIHON CPEJIbI




Jlexknuu o Teme:

Bs3KOCTE M TEIUIONPOBOJHOCTH Cpenbl. BbIBoA 0a30BBIX 3aKOHOB JBM)KEHHS CpEIbl C y4EeTOM
BS3KOCTH W TEIUIONPOBOAHOCTH. Bropas Bszkocts. Kpurtepuu mnomoOusi Peiinonbaca, Ilexie u
[Ipanatns. Ilormmomenue 3Byka B BSI3KOM TEIUIONpPOBONHOM cpene. 3amaua bioprepca. Crpykrypa
yIapHOH BOJIHBI B BSI3KOM TEIUIONMPOBOAHOM cpeae. BomHbel B cpegax ¢ penakcanuei.
TypOynentHocTh. Monenu TypOyneHTHOCTH. Teopust OJHOPOIHOM N30TPOIHOM TypOyIeHTHOCTH.

CeMHHApHI 10 TEME:

. Pemenne ypaBuenusi broprepca. DKBHUBaleHTHOCTh YypaBHEHHS broprepca ypaBHEHHIO
TEIJIONIPOBOAHOCTH.

4. ABTOMOJIEIbHBIE TEUEHUSI

Jleknuu mo TeMme:

3amaua 0 CUILHOM B3pBIBE B OIHOPOAHOM arMocdepe. 3amaya o0 cXoAsIIencs: yiapHOi BoiHe. 3aiada
Panes o cxiyonbsiBaHUU Iy3bIpbKA.

CeMHHApHI 10 TEME:

* [IIu Teopema. Pemenne 3a1a4 MEXaHUKU METONOM aHAJIA3a Pa3MEPHOCTU. PelieHus ypaBHEHUN
nepeHoca B (popme Oeryriel BOJIHBI.

» Pemenue 3a1a4 ra30IMHaMUKH METOJJOM aHAJIN3a Pa3MEPHOCTH.

5. TeroBo€ U3ITyYeHHUE U JIYYUCTHIN TEIUIO0OMEH

Jlexunn o Teme:

XapakTepUCTUKN TEIUIOBOTO HM3JIyYeHHs HX CBA3b JpYr ¢ ApyroM. ONTHYECKHE XapaKTepPUCTHKH
BemecTBa. PaccesHue m moriomeHne. OnTudeckue XapaKTepUCTUKU BemiecTBa. CHOHTaHHOE U
BBIHYK/IEHHOE HCITyCKaHHe. PacdeT XapakTeprCcTHK paBHOBECHOIO M3JIy4YEHUs. YpaBHEHUE IIEpeHoca
W3JTyYeHHs. YPaBHEHHUE YHEPTUH CPEIbl C YIETOM IOTePh M MCTOYHUKOB, CBSI3aHHBIX C H3ITyYCHUEM.
Juddysznonnoe npuOIKEHUE IS pacdera MOTOKa M3mydeHus. JlokalbHOE TepMOIMHAMHYECKOE
paBHOBECHE W TPUONMIKEHHE JYYHCTOH TEIUIONPOBOJHOCTH. TeruioBble BONHBI. MoOJEKyIspHas H
JY4IHCTAast TETJIONPOBOIXHOCTb.

CeMHHApHI 10 TEME:

. Pemenne 3amay 0 pacmpocTpaHEeHUM TeIla B HEOIPAHHUYECHHOW XOJIOAHOM cpene oT
JIOKaJIM30BAHHOTO MCTOYHHKA.

6. DneMeHTBl TEOpHUU TOPEHUSI U B3PbIBA

OCHOBHEBIE TCPMUHBI U OIIPCACIICHUA. 33;[3‘{8. O TCIIJIOBOM B3PLIBC. PaCHpOCTpaHGHI/Ie IIJTaMCHH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMOM AJIsl OCYIeCTBJICHHS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VYuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHUEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. ®usnka ygapHbIX BOJH U BBICOKOTEMIIEPATYPHBIX TUApOAUHaMUYecKuXx siBienui [ Texer]/S. b.
3enpaoBudy, 1O. I1. Paitzep, -M., ®uzmariut, 2008
2. Jlanpay JI.A., JIndpmwn EM. TUIPOAMHAMUKA. Teopernueckas ¢pusuka: T.VI. — 3-e usg.,
nepepab.-M.: Hayka. I'n. pen. ¢us-mar. out., 1986. — 736 c.
3. Jlo6otiko B.I"., Tuxos O.10., CmupnoB E.b. CoopHuK 33134 no razoguHamuke B3pbiBa. 2007. 228 c.
ISBN 5-902278-20-1.



JlononHuTeNbHAS TUTEpATypa
1. Metons! ogobus u pasmeproctH B Mexanuke [ Tekcr]/JI. U. Cenos, -M., Hayka, 1977
2. Mexanwuka crutomHoi cpefpl [Teker] : B 2 1. T. 1 : yuebnuk mist yu-tos / JI. . Ceno .— M. :
Hayka, 1970 — 492 c.
3. Mexanuka crutontHo cpenst [Teker] : B 2 T. T. 2 : yueOnuk mst By3oB / JI. M. CenoB .— 2-e u3m.,
ucrp. u gorn. — M. : Hayka, 1973 .— 584 c.
4. HeycranoBusmiuecst qevxkenust crontHoi cpensl [ Teket]/K. I1. CranrokoBuy, -M., ['ocrexusnar,
1955
5. llogobue, aBTOMONIENBHOCTD, TPOMEKYTOUHASI aCUMNTOTHKA [ TekcT], Teopus ¥ MPUIOKECHUS K
reopusnueckoit runpoaunamuke/[. U. bapenonarr, -J1., Tunpomereonsnar, 1982
6. l'openne. ®u3zndeckue 1 XMMHUYECKUE aCIEKThI, MOIEINPOBAHUE, IKCIIEPUMEHTHI, 00pa3oBaHue
3arpssHsaromux Bemects [Texct]/FO. Baprarn, Y. Maac, P. bu66a , -M., ®usmarnut, 2006
7. Maremaruueckasi TeOpHsi TopeHus ¥ B3pbiBa [ Tekct], [MoHorpadus]/A. b. 3enpaosud [u ap.] , -M.,
Hayxka, 1980
8. 3ababaxun E.N. Hekotopsie Bompockl razoqHaMuky B3pbiBa. CHEXXWHCK, M3narensctBo PDOALL —
BHUUT®, 1997.
9. Muddepennmnanpubie ypaBHeHUs MaTemaTrueckor ¢pusuku [Texcr] / JI. K. Mapruncon, 0. U.
Manos ; ox pen. B. C. 3apyouna [u ap.] - MUzn-Bo MI'TY um. H. D. baymana, 1996

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

1. http://lib.mipt.ru/ — snexkrponHas oudbianoreka dusrexa.

2. http://www.edu.ru — penepanbHbiii mopran «Poccuiickoe 00pazoBaHue).

3. http://benran.ru —6ubMMOTEKA MO €CTEeCTBEHHBIM HaykaMm Poccuiickoii akajieMuu HayK.

4. http://www.i-exam.ru — euHbIH opTan MHTEpHET-TECTHPOBaHUS B chepe 0OpazoBaHusI.
5. http://mathnet.ru — oOmepoccuiicknii MaTeMaTH4eCKHiA TOPTAll.

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX IPH OCYLeCTBICHUU 00Pa30BaTeJIbHOI0
npouecca o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

Ha nexioHHBIX 3aHATHAX UCIIONB3YIOTCS MYJIBTHMEIUHHBIC TEXHOJIOTUH, BKIIIOUAs IEMOHCTPALHIO
npe3eHTanuii B mpomecce caMocTosATeNbHOM paboThl 00yYarOIIMXCS BO3MOYKHO HCIIOIB30BAHUE TAaKUX
MPOrpaMMHBIX CpeIcTB, kak Mathcad, MatLab u np.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

Crynent, uzyvarommii kypc "[mapo- u razogrHaMuKa BBICOKOTEMIIEPATYpPHBIX IMPOLIECCOB", NOIKEH
KaK OBJIaZICTh OOIIMMU 3HAHUSIMH O Pa3BUTHH JUHAMUYECKUX IIPOLIECCOB B CPe/ie IPU SHEPTETHUECKOM
BO3JCHCTBUM M O METOAAX HMX TEOPETHYECKOr0 U IKCIEPUMEHTAJIbHOTO MCCIIENOBAHUS, TaK U
HAy4UTHCSl TIPUMEHSTH TEOPETUYECKUE 3HAHMSA B MPAKTUKE PELICHHUS KOHKPETHBIX 3a]ad JWHAMHUKH
Cpelbl B pe3ynbTaTe YHEPreTUIECKOr0 BO3ACHCTBUS HA HEee.

B pesynbrare usyueHus IOUCLMIUIMHBI CTYAEHT HOJDKEH 3HAaThb OCHOBBI Ta30lMHAMMKH, BKJIIOYas
0a30Bble MaTeMaTHUECKUE MOJICNIM, 3aKOHOMEPHOCTH HBOJIOIMH Fa30MHAMUYECKUX MTOTOKOB, YCIOBUS
(GbopMUpPOBaHUS YIapHBIX BOJIH M BOJH Pa3peXeHUs, MEXaHW3Mbl BIMSHUS (PU3NYECKHX MPOLECCOB
pa3IMYHON NPUPONBI HA AUHAMHUKY CPEbl IIPY BHEIIHEM (PU3HUECKOM BO3JCHCTBHN.

Z[OJ'DKHLI OBITH OCBOCHBI MCTOJbI PCHICHUA 3aa4 O JUHAMUKC CpCAbl IMPU BHCIIHCM MCXAHUYCCKOM,
TCIUIOBOM HJIM 3JICKTPOMAarHuTHOM Bo3zeicTBMU. B TOM dmcie meron XapaKTCpUCTUK, MCETOAbI
KaueCTBCHHOI'O aHaAIM3a HEJIWHEHHBIX CHUCTCEM, MCTOA MaJbIX BO3MyH.ICHHI>i, METO cIa0bIX YAapHBIX
BOJIH, METOAMKA ITOMCKA aBTOMOJACIbHBIX pemeHHﬁ.

JOIKHBI OBITH W3y4Y€HBl OCHOBHBIC HAIPaBICHHUS NPHUKIATHOTO HCIOIb30BaHUS OCOOCHHOCTEH
pa3BUTHS TUHAMHYECKUX IPOLECCOB B CIUIOUIHBIX Cpelax, B TOM YHCIE B O0JACTIX HMCCIIEAOBAHUS
(ha30BBIX MIPEBPAIICHUN U XUMUYECKOH KHHETHKH.



VYeneniHoe ocBoeHue Kypca TpeOyeT HaupsHKEHHOM caMOCTOATEeNIbHOM paboThl cTyaeHTa. B nporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpems s paldoThl CTyIEHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOUAET B ce0s:

— YTEHHE ¥ KOHCIIEKTHPOBAaHUE PEKOMEHOBaHHOW JIUTEPATYPhI;

— TpopaboTKy ydeOHOro Marepuaia (IO KOHCIIEKTaM JICKIWiH, y4eOHOH M Hay4dyHOW JHTeparype),
MOATrOTOBKY OTBETOB Ha BOIPOCHI, TpeAHAa3HAUYCHHBIC JUISI CAMOCTOATENBHOTO  H3YUYCHHS,
JI0KAa3aTeJIbCTBO OTAEJbHBIX YTBEPKIACHUN, CBOMCTB.

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENLHOW paboTOM CTyJaeHTa ocymiecTBisieTcss B (opme
KOHCYJIbTaIUH.



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
kadeapa QU3NKU BHICOKHX IJIOTHOCTEH SHEPTUU
Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

PaszpatGoTunk: A.Jl. KuBepuH, kaHa. Qu3.-MaT. HayK



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIeIOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-3 CniocobeH BbIOMpaTh 1 (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THITOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIILHOCTH, YYUTBIBAsI OCOOCHHOCTH U
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUH HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3nuyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMU U BBIUYUCIUTEIBLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBACT HA MPAKTHUKE
IPaHUIBl TIPUMEHUMOCTH MOTy4YaeMbIX PeIICHUN

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
JKCIIEPUMEHTAJILHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HAyyHON 3ajadye W HMHTEPIPETHPOBATH  IOTyYEHHbIE
pE3yIbTaThl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B pe3yJIbTaTe HU3YUCHUSA TUCHUIIJIMHBI ((rI/I,E[pO— U TrasouHaMHUKa BBICOKOTCMIICPATYPHBIX MPOLCCCOB»

00yJaromuiics JOmKeH:

3HATb:

MCCTO U POJIb O6H_II/IX BOIIPOCOB HAYKU B HAYYHBIX UCCJIICJOBAHUAX

COBpPEMEHHBIE MTPOOTIEMBI PU3NKY;

TCOPCTUICCKUC MOACIIN ®YHH3MGHT3HBHBIX MMponecCoOB U SIBIICHUH B (1)I/I3I/IKG " €€ IPUIIOKCHUAX
MPUHOUIIBI CUMMETPHUU U 3aKOHbI COXPAaHCHUA,

HOBCHIIIIE OTKPBITHA CCTCCTBO3HAHUS,

IMOCTAaHOBKY 3aJ1a4 (1)I/I3I/I‘-ICCKOFO 1 MaTEMAaTUYCCKOI0 MOACINPOBAHUS,
O B3aMMOCBA3AX U (bYH,Z[aMeHTaJ'H)HOM CANHCTBC CCTCCTBCHHLIX HAYK.

yMeTh:

3(1)(1)CKTI/IBHO HCTIOJIb30BATh Ha IMPAKTHUKC TCOPCTUYCCKUC KOMIIOHCHTBI HAYKU: IMOHATHUA, CYKIACHUA,

YMO3aKITFOUCHUS, 3aKOHBI;

MPEICTABIATh TAHOPAMy YHHUBEPCAIbHBIX METOMOB M 3aKOHOB COBPEMEHHOTO €CTECTBO3HAHHMS;
paboTars Ha COBPEMEHHOM DKCIIEPUMEHTAILHOM 000PY/I0BaHUY;
a0CTparupoBaTbCsi OT HECYIISCCTBEHHBIX BIMSHHNA TPH MOJCITHPOBAHHH PEATBbHBIX (PU3MIeCKHX

CUTYaLUiI;

IJIaHUPOBATh ONTUMAJIBHOC MPOBCACHUC DKCIICPUMCHTA.

BJIaJd€Th:




TUTAHUPOBAaHUEM, TIOCTAHOBKOHM U 00pabOTKON pe3yabTaToB (PU3NIECKOTO IKCIIEPUMEHTA;

Hay4YHOI KapTUHOI ra30IMHAMUKU B MUDE;

HaBBIKAMH CaMOCTOSATENIbHOW pPaboOThl B Ja0OpaTOpUHd HAa COBPEMEHHOM OSKCIIEPUMEHTaJIbHOM
000pyIOBaHUHY.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BONPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
He npexgycmotrpen

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTalluu
o0yuyarommxcst

IlepeueHb KOHTPOJIBHBIX BOIIPOCOB:

. [Ipeamer ra3o1MHAMUKH.

. OCHOBHBI€E I10OJIOKEHUSI MEXAHUKH CIUIOLIHBIX CpEN.
. [lonATHE HMIEATBHON KUKOCTH.

. JIunnu ToKa.

. XapaKTEepUCTHKHU.

. OCHOBBI METO/Ia XapaKTEPUCTHUK.

. CKopocCTh 3ByKa.

0 3O LD AW

. Pa3peiBreI B pemiennu 3agaun Pumana.

9. IloHsiTHE TPOM3BONILHOTO pa3phiBa. Kinaccudukamus.
10. TaHreHIMANBHBIN pa3phIB. YCIOBUS Ha pa3phIBE.
11. KonTakTHBIN pa3pbIB. YCIOBHUS Ha pa3phiBe.

12. YnapHas BonHa. YCIOBHS Ha pa3phiBe.

13. Bo3MmymieHuss ¢ KakuMH JJIMHAMH BOJH PAcTyT ObICTpee B XOI€ Pa3BUTHs T'MAPOAMHAMHYECKON
HEYCTONYNBOCTH.

14. Kakol u3 MEXaHM3MOB THUIPOJUHAMUYECKOM HEYCTOMUYMBOCTU pPa3BUBACTCS HWHTCHCHBHEE,
Pones-Tainopa unn KenpBuna-I'enbmromnsia?

15. TlonsTHE NOTEHIIMATIBLHOIO TEYEHUS.

16. IToBeeHrE NOTEHIIMATIBLHOTO TEYEHUS BOJIM3H TOBEPXHOCTEH.
17. TanreHnMaIbHBIE PA3PBIBLI B TEUCHUH OKOJIO OOBHEKTOB.

18. LlenTpupoBaHHas BOIHA Pa3peKeHUS.

19. Ynapuas aguabara.

20. [Ipupona ckauka SHTPONUU B YIapHO BOJIHE.

21. MexaHnueckoe M TEPMOAMHAMHYECKOE OOOCHOBAHME YCTOWYMBOCTH YIApHBIX BOJH CXKaTHUs B
BEILECTBE C HOPMAJIBHBIMU CBOWCTBAMH.

22. MexaHndeckoe u TCPMOJANHAMHUYCCKOC 000CHOBaHUE HGYCTOﬁqHBOCTH YAapHbIX BOJIH Pa3pCKCHUA
B BEIICCTBE C HOPMAJIbHBIMHU CBOMCTBaMH.

23. MexaHHuYeCKOe U TEPMOAMHAMHYECKOE OOOCHOBAaHHE HEYCTOHYMBOCTH YHAAPHBIX BOJIH CXKATHA B
BEILECTBE C aHOMAJIbHBIMU CBOMCTBaMH.

24. MexaHU4YeCcKoe U TCPMOJANHAMHUYCCKOC 000CHOBaHUE YCTOﬁqHBOCTH YAApHBIX BOJIH Pa3pCiKCHUA B
BC€HIICCTBC C aHOMAJIbHBIMU CBOMCTBaMHU.

25. YenoBus (popMupoBaHUS pa3pbiBa B 3a7a4€ O CHKATUH ra3a MOPIIHEM.

26. [loHsiTHE BSI3KOCTH CpENBI.

27. IloHsITHE TETIIONPOBOAHOCTH CPEIBI.

28. [Ipupona BTOpOii BA3KOCTH.

29. Kpurepuii Peitnonpca.

30. Kpurepuii I1ekie.

31. YcnoBue BO3MOXKHOCTH PEHEOPEKEHHSI BA3KOCTBIO M TETIIOIPOBOTHOCTBIO.
32. VYcnoBue BO3MOXHOCTH TIPEHEOPEIKEHMS BS3KOCTHIO M TEIUIONPOBOAHOCTBIO IIPH pacueTe
CTPYKTYPbI YIapHBIX BOJIH.

33. Ponb BSI3KOCTH B CTPYKTYpE (PpOHTA yIAPHOU BOJIHEI.

34. Ponb TEIIONPOBOAHOCTH B CTPYKTYpe (PpOHTA yIapHOM BOJIHBI.

35. ABTOMOJIENTEHOCTD IIEPBOTO POJA.

36. [IpubnmxeHne «cepoi MaTepum».



37. TennnoBbIE BOIHBEL.
39. BriBecTH ypaBHEHUS HETIPEPHIBHOCTH U YPaBHEHHS JBMKECHUS HICTBHOM KHUIKOCTH.

40. BeiBecTH ypaBHeHHE OajaHCa SHTPOIUM A HACATBHOW JKUAKOCTU. 3amucaTbh ypaBHEHHE
JBWDKEHUS C NCIOJIB30BAHUEM TEIUIOBOW (DYHKILIUH.

41. BeiBecTH ypaBHEHHE IBW)KCHHS HICAIBHON XHIKOCTH. 3alUcarh €ro TOJIBKO OTHOCHUTEIHHO
BEKTOpPa CKOPOCTH.

42. Pemienue TMHEHHOIO YpaBHEHUS IIEPEHOCA METOIOM XapaKTEPUCTHUK.

43. OgHOMEpHOE U30PHTPONUITHOE TeueHre. YpaBHeHHs. XapakTepuctuku. uBapuantsl Pumana.
44. TInockoe N303HTPONHITHOE TeUEHHE COBEPIIICHHOTO Ia3a.

45. HenuneiiHoe ypaBHeHUe niepeHoca Pumana. AHann3 HEMUHEHHOCTH.

46. TunepOOMTMYHOCTD ypaBHEHH ra30IMHAMUKH.

47. XapaKkTepuCTUKHA BOJIHOBOTO YPABHEHMS.

48. Heycroitunocts KenbBuna-I'enbmromnsiia.

49. HeycroitunBocts Panes-Taitnopa.

50. HeycronuuBocTts Jlangay-/lapoe.

51. BeiBog ypaBHEHHI IBHXEHHS HEC)KMMAeMOM HeajbHOW KUAKOCTH. YpaBHeHue Jlarumaca s
JTABIICHHUS.

52. CBoiicTBa HHTErpaa HUPKYISLUN CKOPOCTH.

53. 3aKoH coxXpaHEHUs UUPKYJISALUH.

54. Pemenue 3a1a41 0 paBHOYCKOPEHHOM BBIIBHKCHUHU TIOPILIHS U3 TPYObI, 3aII0JIHEHHON ra30M.

55. Pemenue 3agaun 00 MCTEUEHUH ra3a U3 TPyObl B BAaKyyM [P MCHOBEHHOM YAAJICHUU IuadparMbl.
56. Pemenue 3aga4n 0 paBHOMEPHOM BBIIBUKEHUH ITOPILIHS U3 TPYOBI.

57. ABTOMOIEIEHOE IBMKEHHE T'a3a MPH €ro UCTEYCHUH U3 TPYOBI BCIIE] PaBHOMEPHO BBIIBHUTAEMOMY
MOPIIHIO.

58. Jlokazars HEBO3MOXKHOCTH CYIIECTBOBAHUS LIEHTPHUPOBAHHOM BOJIHBI CHKATHSI.

59. YcnoBwus cymiecTBOBaHUS IICHTPUPOBAHHOM BOJHBI CxkaTHsl. X hu3nyeckuii cMbIcI.
60. CootHomieHus Ha GPOHTE yAapHOH BOJHBIL. YIapHas ajnadara.

61. Ynapnas angua0Gara COBEpIIEHHOTO I'a3a C MOCTOSHHOMN TEII0EMKOCTBIO.

62. I3MeHeHue SHTPONHHU MIPH CKAaTHH ra3za B yAapHOI BOJHE.

63. I'eomeTpuueckass HHTEPIIPETAIUS 3aKOHOMEPHOCTEH ynapHoro cxkaTusi. COOTHOIIEHUSI CKOpOCTel
yIapHOW BOJTHBI OTHOCHUTEJIBHO BO3MYILICHHON M HEBO3MYIIEHHON CPE U CKOPOCTEH 3ByKa.

64. I'eomeTpuueckas MHTEPIPETALMS 3aKOHOMEPHOCTEH yAaapHOro cxkatus. M3MeHeHUe BHYTpPEHHEM
SHEPrUuH, KWHETHYECKON IHEPTHUH U SHTPOIIHH.

65. [loka3zaTb HEBO3MOXXHOCTh CYIIIECTBOBAaHUS YIApHOW BOJHBI pa3peXeHHs B BEIIECTBE C
HOPMAaJIbHBIMHM CBOMCTBaMH.

66. CooTHOIICHUE /ISl CKauyKa DHTPONWU B NMPHUOJIMKEHUU YIAapHBIX BOJH C1a00W MHTEHCHBHOCTH.
Kpurepuili TepMOAMHAMHUYECKOM YCTOMYMBOCTH YAAPHOM BOJHBI B BEIIECTBE C HOPMAaJIbHBIMU
CBOMCTBaMH.

67. l'eomeTpuueckas HHTEpHpETalns 3aKOHOMEPHOCTEM CKaTHUs M Pa3pekeHUs B BELIECTBE C
AHOMAaJbHBIMH CBOMCTBamMu. Kpurtepuii TepMOOAWHAMUYECKONW YCTOMYMBOCTH yHAPHOW  BOJHBI
pa3pexKeHHUs.

68. Ha ocHoBe ypaBHeHus cocrossHusi Ban-nep-Baanbca mccienoBaTh cOCTOSHHE BeLIeCTBa BOIW3U
KPUTUUYECKON TOUKHU XKUJKOCTb-Ta3. SIBJIeHNE 3epKaIbHOIO OTKOJIA.

69. BeiBo BBIpaKeHUS /IS YACIbHOM CHIIBI BI3KOTO TPEHUS B OJHOMEPHOM IPHOINKEHHH.

70. YpaBHEHHE IBHKCHUS BA3KOTO Ta3a. OOIuil BUJI TEH30pa BA3KUX HANPSKEHUH.

71. BeiBox BhIpayKeHHS JIJIsl pabOThl BHYTPEHHETO TPEHHSI M TIOTOKOB TEIljIa B BSA3KOU TETJIONPOBOJTHON
cpeze.

72. YpaBHEHHE SHEPTUU BSI3KOTO TEIIJIONPOBOAHOIO Iasa.

73. YpaBHeHue OajaHca SHTPOIINH BSI3KOTO TEIJIONPOBOIHOIO ra3a. Poiib AuccUnaTuBHBIX MPOLIECCOB B
W3MEHEHUU YHTPOIHH.

74. IlornomieHue 3ByKa B BSI3KOM TEIIJIONPOBOAHON Cpee.

75. AHanu3 TMHEHHOTO ypaBHEHHSI pacIIpOCTpaHEHHs 3ByKOBOM BOJHBI B BA3KOM Trase.

76. 3amaua broprepca. EnuHblil xapaktep BIMSHHS BSI3KOCTH M TEIUIONMPOBOAHOCTH Ha JTUHAMUKY
CpEIBI.

77. YpaBHenue broprepca. ABTOMOIEIBHOE PEIICHUE U €T0 aHAIU3.

78. Ctpykrypa dhpoHTa yaapHO# BoiHBL [IpenenpHpIii cirydail HEBSI3KOTO TETUIONPOBOIHOTO Ta3a.



79. Ctpykrypa QpoHTa ynapHoi BoiHbL. [IpeaenbHbiii cilydail HETEIUIONPOBOIHOTO BA3KOTO Ta3a.

80. OueHnTh NIUPUHY PPOHTA yIaPHON BOJIHEI.

81. CunbHBIN B3pBIB B OIHOPOJHON arMocdepe. 3aKOHbI TOA00MSL.

82. CunbHbIN B3pBIB B OHOpOAHOW arMocdepe. [locTaHOBKA 3a7a4M U Tepexof] K aBTOMOJICILHBIM
MepEeMEHHBIM.

83. CusnbHBIN B3pBIB B OHOPOJHON arMocdepe. ANTOpUTM ITOCTAHOBKY U pelieHus 3a1a4u. OCHOBHbBIE
IIPEIION0KEHUSL.

84. CunbHBIN B3pBIB B OIHOPOIHON atMocdepe. Pacnipenenenue mapaMeTpoB 3a B3pHIBHOM BOIHOM.
85. CunbHbIN B3pBIB B OTHOPOIHON arMocdepe. [IpubirmkeHHOe paccMOTpEHHeE.

86. 3agaya Panes o cxyionsIBaHUM Ty3bIPbKA.

87. O6nacTh aBTOMOJICIIBHOCTH PEIICHUS 3a/1aun Parnest.

38. BonHbI B cpefiax ¢ penakcaryei.

88. XapaKTepUCTUKHU TEMJIOBOTO U3IYUYEHUS UX CBA3b JPYT C IPYTOM.

89. OnTuueckre XxapakKTepUCTHKH BellecTBa. PaccesiHrie v momomeHue.

90. OnTHueckue xapakTeprucTUKU BeniecTBa. CIIOHTAHHOE U BBIHY)KIEHHOE HCITyCKaHHE.

91. Pacuer xapakTepHUCTHK PaBHOBECHOTO U3JTy4YEeHHUS.

92. YpaBHeHUE NIEPEHOCA U3ITyUEHHS.

93. YpaBHEHUE 3HEPruu cpelibl ¢ YU4ETOM [IOTEPh U UICTOYHUKOB, CBA3AHHBIX C U3JIyUCHHUEM.

94. TnddyznonHoe NpUOIMKEHHE AJIs pacdeTa MOTOKa U3ITyIeHUSI.

95. JlokanpHOE TEPMOIMHAMHUYECKOE PABHOBECUE U TIPUOIIIKEHUE TYYHCTOH TETIOMPOBOIHOCTH.
96. Tennosble BosIHBL. MouiekyssipHas U JIy4ucTas TeIJIONPOBOIHOCTb.

97. Pemenne 3ama4u O pacHpoOCTpaHEHUH TeIJla B HEOTPAaHWYCHHOW XOJIONHOM Cpele OT IJIOCKOTO
WCTOYHHWKA B IPUOIMKEHUN JIMHEHHON TEII0NPOBOJHOCTH.

98. Pemenne 3agadn O pacHpOCTPaHEHUM TEIIa B HEOIPAHWYEHHOM XOJIONHOM Cpele OT IJIOCKOTO
MCTOYHMKA B MPUOIIDKEHUN HEMHEHHON TEIIONPOBOJHOCTH.

[Mpumepsl OuiteTOB (MCIONIB3YEMBIX ISl IPOBEACHHS TUPPEPEHIIMPOBAHHOTO 3aUETa):

1. IloHsATHE HOEAIBHON KUJKOCTH.

2. OnpenenuTs IIOTHOCTH U TEMIIEPATypPhl IPH CKATUU COBEPILIEHHOTO Ta3a /10 33JaHHOTO
TaBJICHUS P:

(a) omHO# ynapHO BOTHOM;

(6) moce0BaTENFHOCTHIO JABYX YAAPHBIX BOJIH Yepe3 MPOMEKYTOUHOE COCTOSTHHE P/2;

(B) M309HTPONUYECKH.

[Tpumeps! 3K3aMEHAMOHHBIX OMIIETOB (MCIIOIb3YEMBIX [T IPOBEACHUS SK3aMEHA):

1. OcHOBHBIE IIOJIOKEHUSI MEXaHUKH CIUIOIIHBIX cpel. IloHsaTHe naeanbHON KUIKOCTH.

2. IloHsATHE TEMJIONMPOBOXHOCTH Cpelbl. BbIBOJ BBIpaXeHUs Ul paOOThl BHYTPEHHETO TPEHHS H
[TOTOKOB TEIJIa B BSI3KOH TEMJIONPOBOIHON Cpefie.

3. Ilomy4nTh BBIpAKEHUE 3aBUCUMOCTH JIaBIEHUS U INIOTHOCTH OT CKOPOCTH ra3a B IPOCTOM BOJHE.

Kpurepuu oueHuBanus
Onenka «otnuuno (10)» BeicTaBisIeTcss oOydaromeMycsi, €CiId OH II0Ka3all BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, ITyOOKHE 3HaHHUS Y4YeOHOW MpPOrpaMMbl JAWCIUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHSATH UX Ha MIPAKTUKE TPY PEIICHUH KOHKPETHBIX 3a]1a4, CBOOOHOE U MPaBIIILHOE 000CHOBAaHUE
MPUHATHIX PEIIEHUN;
omleHka «ormmu4HO (9)» BBICTaBNIAETCS OOydaromieMycsi, €clid OH TI0Ka3all BCECTOPOHHHUE,
CUCTeMaTU3NpPOBaHHbIC, ITyOOKWE 3HAHUS Y4EOHOW MpOrpamMMBbl AWCIHMILUIUHBI U YMEHUE YBEPEHHO
MPUMEHSThH MX Ha MPaKTHKE MPH PEIICHIH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPABUILHOE 00OCHOBAHHE
MPUHATBHIX PEIICHWH, HO TMpH 3TOM OBUTM JOMYIIEHBI HEOONBIINE HETOYHOCTH, KOTOPHIE OBbLIH
CaMOCTOSATEIBHO OOHAPYKEHBI U HCIIPABIICHBL;
olleHKa «OoTIM4YHO (8)» BBICTaBNIAETCS OOydaromieMycsi, €clid OH TI0Ka3all BCECTOPOHHHUE,
CUCTeMaTU3UpPOBaHHbIC, ITyOOKWE 3HAHUS Y4EOHOW MpOrpamMMbl AWCIHMILIUHBI U YMEHUE YBEPEHHO
MPUMEHSTh MX Ha MPaKTHKE MPH PEIICHIH KOHKPETHBIX 33]1a4, CBOOOIHOE U MPABUILHOE 00OCHOBAHHE
MPUHATHIX PEUICHUH, HO TPH 3TOM OBUIA JOMYIICHBI HEOONbININEe HETOYHOCTH, KOTOPHIE TOCIe
YKa3aHUs 9K3aMeHaTopa ObUIA CaMOCTOSITEIEHO UCIIPABIICHBI;



OLIEHKa «X0po1o (7)» BHICTABIAETCS 00y4alOIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3JIaraeT €ro, yMmeeT IPUMEHATh IIOJIyY€HHblE 3HAHHUA Ha IPAKTUKE, HO JOIIyCKaeT
HETOYHOCTH B OTBETE MJIH JIEJIAeT HECYIIECTBEHHBIE OIIMOKY NPHU PELICHUH 3a/1a4;

OLIEHKA «X0pomIo (6)» BBICTABISIETCS 00yUaromEeMyCsl, €CJIM OH TBEP/O 3HAET MaTepHuall, IPaMOTHO U MO
CYLIECTBY H3JIaracT €ro, yMeeT IPUMEHATh IOJY4YEHHbIE 3HAHHWA HA IPAKTHKE, HO JOIyCKaeT
HeOOoJIbIINE OMMOKK B OTBETE W (WJIN) TPH PEIICHUY 3a]1a4;

OLIEHKa «X0po1O (5)» BHICTABIACTCS 00y4alOIIEeMyCsl, €CJIM OH TBEPAO 3HACT MaTepHall, TPaMOTHO H 110
CYLIECTBY H3/1araeT €ro, yMeeT IPUMEHATh IIOJIYYEHHbIE 3HAHMsS Ha IPAKTUKE, HO OTBEYAET
HEYBEPEHHO U (MJIM) JOITycKaeT OMMOKY IPY PELICHUH 3a7ad;

OLICHKA «YIOBJIETBOPHUTENBHO (4)» BBICTABISIETCS OOydarolleMycsi, MOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapaKTep 3HaHWH, HETOYHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapyIICHUS
JIOTHYECKON MOCIIEN0BATEIbHOCTH B H3JIOKEHUU IPOIPAMMHOTO MaTEPHaIa, €CJIHA MIPH 3TOM OH BJIAJIEET
OCHOBHBIMU pa3jiellaMi y4eOHOW IMporpaMMbl, HEOOXOAMMBIMU JUIS AAJbHEHIIEr0 00y4eHHs U MOXKET
MPUMEHSTH MOJy4YeHHbIE 3HAaHUA 110 00pa3ly B CTAHJAPTHON CUTYyalLlny;

OLICHKA «YIOBJIETBOPHUTENBHO (3)» BBICTABISICTCS OOydYarolleMycsi, IMOKa3aBIIeMy (pparMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWH, HETOUHble (OPMYIMPOBKH 0a30BBIX TOHSATHH, HapyIICHUS
JIOTUYECKOW TOCIEA0BAaTEIbHOCTH B  M3JOKEHUHM IPOrPaMMHOIO Marepuana, HE BIAJCIOLEMY
HEKOTOPBIMH pasJiellaMi y4yeOHOH MporpamMMbl, HO YMEIOIIEMY NPHMEHSTh HONyYeHHbIE 3HAHHS IO
00pa3ily B CTAaHJapTHON CHTYalluy;

OLICHKA «HEYJOBJIECTBOPUTENBHO (2)» BBICTABIAETCS OOyyaromeMycs, KOTOPBIA HE 3HaeT OoJblLIe
YaCcTH OCHOBHOTO COJEpXaHUS y4eOHOW MporpamMMbl JUCLUIUIMHBL, JOMYyCKaeT rpyOble OmMOKU B
(hopMyIIMPOBKaX OCHOBHBIX MOHSATHI JUCHUIUIMHBI K HE YMEET UCII0JIb30BaTh MOJIYYCHHbIC 3HAHUS IPU
pEILIEHUH TUIIOBBIX IPAKTHYECKUX 3a7a4;

OLICHKA «HEYJOBJIETBOPHUTENbHO (1)» BBICTaBIseTCs 00ydaromeMycs, OKa3aBUIeMy [IOJHOE HE3HaHHE
y4eOHON NPOrpaMMbl JUCIUILIMHEI.

5. MeTonuueckne MaTepuaIbl, ONpeIesONIne MPoueIypPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(Wy1M) oNbITA AESITEILHOCTH

I[Ipu mpoBegenun  yctHoro  auddepeHIUMpOBaHHOrO  3adera  (dK3amMeHa)  oOyyaromemycs
npenocrasisiercss 60 MuH Ha moxaroroBky. Ompoc oOyuaromierocs 1mo OWJIETy HE NPEBBIMIAET JBYX
ACTPOHOMHMYECKHUX YacOB.

Bo Bpemst npoBenenus nuddepeHIupoBaHHOTO 3a4eTa (9K3aMeHa) 00yJaronmecss MOTyT T0JIb30BaThCs
POTrpaMMOM JUCHHUIINHBL, a TAKKE CIPABOYHOM JINTEPATypOH, BEIUMCIUTEIbHON TEXHUKOMN.



