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JIUCT COI'JIACOBAHUA

PABOYAS ITPOI'PAMMA COCTABJIEHA B COOTBETCTBUH C TPEBOBAHUSMU ®ENEPAJIBHOI'O
T'OCYJAPCTBEHHOI'O OBPA3OBATE/IBHOI'O CTAHJAPTA BBICIIIET'O OBPA3OBAHUA (®I'OC BO)

17.05.01 Boenpunace! 1 B3pbIBaTe/Iu
rog, Habopa rpynrbl: 2024

IIporpamMmmy cocTaBuIu:

Kadenpa E3 CPE/ICTBA TTOPAXKEHUSA 1 BOETIPUTTACHI
Muxaiinos Hukonati [1aBnoBuy, A.T.H., ipodeccop, npodeccop

Kadenpa E3 CPEZICTBA ITOPAXKEHU S U BOEITPUITACHI
[TanueHko AHTOH BagumoBUY, CTapIluii Mpero/jaBaTe/lb

[Tporpamma paccMOTpeHa
Ha 3ace/laHuy Kadepbi-pa3paboTumka
paboueti nporpammel E3 CPEJICTBA ITOPAXKEHUSI U BOEITPUITIACHI

3apenyromui kadezapoit Kaprt b.3., A.T.H., ipod.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

E3 CPEJCTBA IIOPAXKEHUS 1 BOEITPUITACHI

3aBepytomuii kKadeapoii Kapt b.3., A.T.H., mpod.




PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
IKCIIEPUMEHTAJIBHASA 'A30JUHAMMUWKA

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OITK-10 — crocoOHOCTh TIPUMEHSATh METO[bI MaTeMaTHUeCKOrO aHa/in3a, MOJETUPOBAHUS U CUCTEMHOTO
TPOEKTUPOBaHUS], TEOPETUUECKOTO U SKCIIePUMEHTA/LHOTO UCC/IeI0BAaHUS il pellleHUs] UH)KeHepHBIX 3a/iau
TPOEKTUPOBAHKS1, IPOU3BO/CTBA U UCTIBITAHUsI OPYIKUSI U CUCTEM BOOPY KeHHsI

@®opMHPOBaHHMIO KOMIIETEHLUI CITYKUT JJOCTIDKEeHHE CIIeAYIOIIUX Pe3y/IbTaToB 00pa30BaHMsI:
OIIK-10

3HAHUA:

Ha YpOBHe TpeJCTaB/eHn: (PU3UKU pacripoCTpaHeHUsl BOIH CXKaTUsl U pa3pe)KeHusl, JeTOHAlMOHHbBIX U
yAapHbIX BOJIH;

Ha YPOBHe BOCIPOM3BEJEHMs: TPUHLMIIOB paboThl CPeACTB H3MepeHHs B3PbIBHBIX IIPOL{ECCOB,
OCHOBHBIX METO/[OB pacueTa IlapaMeTpOB BOJIH Pa3/IMUHOIO TUIIa;

Ha ypOBHe TIOHMMaHUSI: aJITOPUTMbI 0COOEHHOCTH MO/Ie/TMPOBaHMSI B3PbIBHBIX U yIapPHBIX SIBJIEHUM;;

YMeHusi:

TeopeTUUeCKue: 3alMchiBaTh AuddepeHLivanbHble ypaBHeHUs BKEHHUs CIUIOLIHBIX CpeJi TIPU B3pbIBax
U yiapax;

NpaKTHUUeCcKHe: T0/Ib30BaThCsl METOAMKAMHU PacyeToB ra30fiMHaMMUeCKHX NapaMeTpoB, pa3buparbcs B
MeTO/,aX PerucTpaLiii B3pbIBHBIX IIPOLIECCOB;;

HABbIKU:

paboTel C W3MepUTeNbHOM (BUPTYaslbHOM) ammapaTypoil M MeTofaMd 00pabOTKM pe3y/ibTaToB
9KCTIepUMEHTa;.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Ouctunnaa SKCITIEPUMEHTAJIBHAS TASOAVMHAMUKA sBnsieTcsl AUCLIUIIMHOU
o0s13aTeIbHOM yacTu 6;10Ka 1 mporpamMMbl IOATOTOBKY 10 HanpasieHuto 17.05.01 Boenpunachi u
é3pbleamenu.

CogepxaHue JUCLUIVIMHBI ABJIeTCs JIornyeckumM npopopkenrem aucouruime: @U3NUKA B3PBIBA N
YIOAPA.

CopepkaHvie JUCIUIUIMHBI  SIB/ISIeTCST  OCHOBOM Jyist  ocBoenusi aucturuind: TTPUKJ/TAJAHBIE
ITPOI'PAMMHGBIE ITAKETBI PACUETA B3PbIBHbBIX 1 YAAPHbBIX ITPOIIECCOB.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e OIIK-11 — Crioco6eH OpHeHTHPOBATHCS B IPOOIEMHBIX CUTYAlMSIX M PeIlaTh CI0XKHBIE BOTIPOCHI
MIPOEKTHUPOBAHUSI, TIPOU3BO/ICTBA, UCTILITAHUS 1 IKCITyaTal[iy OOETIPUNAcoB U B3pbIBaTesiell pa3inuyHoro
TUTA ¥ Ha3HaYeHusl

¢ OIIK-12 — CnocobeH KaueCTBEHHO W KOJIMUECTBEHHO OLIEHUBATh Pe3y/IbTaThl, MAaTEMaTUUe CKU
(hopmynpoBaTh TIOCTAHOBKY 3aZlauil U pe3y/IbTaThl ee pellleHrsl IPUMEeHUTeTbHO K TIPOeKTHPOBaHUIO,
TIPOU3BO/ICTBY, UCITBITAHUSAM U IKCILTyaTallii O0eTNpPUIIacoB U B3pbIBaTe/ed pa3InyHOro THIa U
Ha3HayeHUst

¢ TICK-20 — Crioco6eH oCyIieCcTBIATh IPO(e CCUOHATBHYIO AeSITeTbHOCTh U TPUMEHSITh METOIbI
MaremMaThueCcKoro Mo/ie/TupoBaHust 00eBoi 3(h(eKTUBHOCTH, Ha/|e)KHOCTH, OA/NTUCTUKY, a3pOAVHAMUKH,
B3phbIBa, BEICOKOCKOPOCTHOTO y/japa, KyMYJIsILIMH, HanpshkKeHHO-[e(OpPMUPOBAaHHOTO COCTOSTHUS U
pa3pylIeHust KOHCTPYKIMM OOETPHUITACOB, a TAK)KE COMYTCTBYIOIIUX B3PLIBHBIX TEXHOIOTHH U
TEeXHOJIOTUM IBOMHOI0 Ha3HaueHus



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHHe pa3sjie/IoB H AMAAKTHYECKUX eJHHHUL]

BCEI'O

Ay/MTOpHBIE 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

Jlekuuun

JIaGopaTopHbIit
NPaKTHKYM

CamocTosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

OIIK-10

Paspen 1. Beegienue. Bujibl MojieTMpoBaHHsl B ra3’oJHHAMHKe H UX B3aUMo/eiicTBHe.
I'padmueckoii mpejcTaB/IeHHe JMHAMHKH NTapaMeTPOB YAapHO-BOTHOBBIX IPOLIECCOB.
Jlexuwst 1.1. BeezieHre. Buapbl MogempoBaHus B razoguHamMuke. OCoO6eHHOCTH yZiapHO-
BOJTHOBOT'O C)KaTHsl. AHa/IMTHYeCKas OLjeHKa Haua/lbHbIX MTapaMeTpPOB Y/IapPHbIX BOJIH — 2 yaca.
Jlexuus 1.2. ITocTpoeHMe NPOCTPaHCTBEHHO-BPeMeHHbIX /JiarpaMM pacCTosiHUe- BpeMst U
/laB/IeHHe — MacCOBasi CKOPOCTh B THIMOBBIX CXeMax Harpy>kKeHusi — 2 yaca.

15

Paspen 2. JKcriepMMeHTa/IbHBIE, HCC/Ie0BaTe/IbCKHe KOMIUIEKChI U UX 060pyjoBaHue.
ITouroHs! u B3pbIBHbIE KaMephbl. HEKL[I/IH 2.1. BKCl'Iepl/IMeHTa}'lel:Ie, ucciaenoBarebCKue
KOMIUJIEKChI U UX 060pyAOBaHI/le. TTonvrons! u B3pbIBHbIE KaMephbl. CucreMbl 6e30MacHOCTH

TP B3PbIBHBIX paboTax — 2 yaca.

17

12

10

Paspen 3. YiapHo-BO/IHOBOE Harpy)<eHHe Pa3/IMYHbIX CPeji B3PLIBOM M yAapoMm. JIekius
3.1. MeTozjbl y/JapHO-BOJTHOBOTO HArPY)KeHHs M X XapaKTepucTHKa. HarpyskeHue najarolei,
CKOJIB3silIlel U yXozsiiliell yapHOi BOJHOU. X-t juarpamMbl npoljecca — 2 yaca. Jlekius 3.2.
Harpy>keHue II7IOCKAM ¥ KOCBIM yZapoM. MeTaHue y/japHUKOB B3PBIBOM. X-t JarpaMMbl
TporieccoB — 2 yaca.

18

12

10

Pa3pen 4. KoOHCTPYKIIMHU M PacyéT reHepaTopoB yJapHbIX H eTOHALHOHHBIX BOJIH.
Jlekuus 4.1. XapakTepyucTHUKa KOHCTPYKLIMIA reHepaTopoB y/apHbIX BOJH. JIMHeltHO-BOTHOBbIe
U TIJIOCKO-BOJTHOBbIE /leTOHALIMOHHbIe reHepaTopbl. IT0poxoBble U ra3oBble MyILKK — 2 yaca.
Jlekuust 4.2. [1710CKO BOTHOBbIE TeHepaTOps! yapHOTro AeiCTBUs. MeTozbl pacuéra.
T'eHepaTopel CUMMeTPUYHO-CXOAALINXCS BOJL. D/IeKTPUYeCcKre U 3/1eKTPOMarHuTHbIe
yCKOpUTe/u yAapHHUKkoB. CoXpaHeHHe y/lapHO-CKaThIX BeliecTs — 2 yaca.

18

12

10

Paszpen 5. OCo0eHHOCTH PerHCTPALHH YAAPHBIX BOJIH B Pa3/IHYHBIX Cpefax. [JlaTuuKu
npeoGpa3soBarenn. OnpejesieHne NapaMeTPoB yAAPHbIX BoJIH. Jlekiusi 5.1. OcobeHHOCTH
PerucTpaLyy yAapHbIX BOJIH B ra3000pasHbIX, KOH/IeHCUPOBaHHBIX M SHEPreTHYeCKUX Cpefiax.
IMo6ouHble siBIeHNs. BenrurHbl, M3MepsieMble B 9KCIIePUMeHTax — 2 vaca. Jlekuus 5.2.
CBu/ieTe/n SIBNIEHNH U CTazuii npoliecca. JlaTunuku npeo6pa3oBaTe/y MX K1aCcCH(pUKaLs,
paspelatonjasi CloCOGHOCTb ¥ CKOOP/MHUPOBAHHOCTB CO Cpefioi — 2 vaca. Jlekuus 5.3.
Oripe/ienieHre apaMeTpPOB yAapHBIX BOJH METOJAaMH OTKOJIA, TOPMOXKEHHS U OTPaKEHHs.
AHanuTryecKue 3aBUCUMOCTH Ji/Isl pacuéTa 11apamMeTpoB yapHbIX BOJIH — 2 yaca.

19

12

15

Paspen 6. JyreKTpHUecKHe MeTOAbI PeruCTpaliy ra KHX MPOLeccoB. JIeKius
6.1. DyeKTprYecKre MeTOAbI PerHCTPALUH TIPOLIeCCOB. YCTPOMCTBa 1 MPUOOPLI J1st
perucTpaLyu. YCUIUTe !, OCLMIOrpadel, TMHUM CBS3H, TeHepaTopbl, UMITy/IbCOB,
HCTOYHMKY TOKa, 3/1eKTPOHHbIe K104 — 2 yaca. Jlekuus 6.2. CucteMbl CUHXPOHHU3ALUU
M3MEePUTE/IbHBIX CXeM B Fa30[JMHAMUYECKOM JKCIlepuMeHTe. DneMeHTHast 6asa — 2 yaca.
Jlekuus 6.3. D/1eKTPOKOHTAKTHBIA MeTOJ, M3MepeHUs IlepeMell{eHHit BOJTHOBBIX U MaCCOBBIX
cKopocTeid. MeTo/; M3MepeHHs epeMellieH sl TOBePXHOCTH TeJl M YJapHbIX ()POHTOB
peocTaTHbIMU flaTuuKamMy. Vi3smeputenbHble cxeMmbl — 1 uac. Jlekuust 6.4. MeTobl u3MepeHust
/laB/IeHHi1 Pe3UCTUBHBIMY, IThe30- U CeTHeTOIeKTPUUeCKUMH JaTulKaMu. M3MepeHue
MaCCOBBIX CKOPOCTel éMKOCTHBIMH JlaTuMKaMH — 1 yac.

19

12

15

PBS,ZIEI[ 7. OnTuyecKkue MeTOoAbI U yCTpOﬁCTBﬂ Pperucrpanuy ra3ofUHaMHU4eCcKux
npoueccoB. Jlekuus 7.1. @akTopsl, orpeZestoLiie Ka4yeCTBO ONTUYeCKUX METOZ0B.
doToperucTpanys Ha ABWXKYILeHCs Y HeNOABWKHOM M1éHKe. MeToy 11je/1eBoi pa3BepTKU.
KoHCTpyKLMH BBICOKOCKOPOCTHBIX (hOTOperucTpoB — 2 yaca. Jlekuws 7.2. Perucrparys
HeCBeTALMXCA MPOLeCCoB. Turbl NCTOYHHKOB TIOACBETKH. PEI‘I/ICTpaL[I/lSI C HOACBEﬂ(Oﬁ
MeTO/JaMH «ONTHYEeCKOTO pblyara» M HaK/IOHHOTO 3epKaJjia. Vicrosb30BaHHe Jla3epHOro
U3/TyueHUsl U CBeTOBOZOB — 2 yaca. Jlekuus 7.3. Busyanusariyst HeCBeTSILLMXCsI IPOLIeCCOB.
METO,ZU)I CBETSALINXCS 3a30POB, 3€PKa/IbHOT'O U IMTO/THOT'O BHYTPEHHEI'0 OTPaKeHUs.
Perucrpars cetsimxcs npoteccos. [ToHsTre 06 nHTephepeHMOHHbIX 1
peHTreHorpauueckux MeTojax u3mMepeHus — 2 yaca.

19

12

15

Paspjen 8. D1eMeHTHI CTaTHYECKHX MEeTO/I0B 00pa00TKM pe3y/IbTaToB 3KCIIePUMEHTa.
Bb100poUYHbIi MeTo H3MepeHHs C/TyYaitHoil BeimuuHbl. Jlekiys 8.1. DieMeHTbI Teopum
BepOSTHOCTEeH U MaTeMaTHueCKON CTaTUCTHKU. BbiOOpOUHBIil MeTo n3MepeHus C1y4aliHON
BeJIMUMHBI — 2 yaca.

19

12

15

Bcero 3a 9 cemecTp

144

51

17

34

93

100

Bcero no gucuuninHe

144

51

17

34

93

100

3.2. JIaGopaTopHbIil NPAKTHKYM

Homep 1 HanMeHOBaHMe pa3jie/ia JUCHHILTHHBI

Tema /1a00paTOPHOTro MPAaKTHKyMa

Oo0neMm,

ayp.
yacoB

Pasgen 1. Beepenuve. Byl MosenupoBaHus B
rasoJJMHaMUKe U UX B3aUMOJelCTBUe.
I'padrueckoii peacTapieHre AMHAMUKA
r1apamMeTpOB yAapHO-BOTHOBBIX IIPOL{eCCOB.

Nel lNeomeTprueckoe MOZeIMPOBaHKEe B
3a/iayax rupora3’ofuHaMUKH.
[IpenBapuTeNbHLIN 3Tall.
WHpuBrayanbHas popMa BbITIO/IHEHUS.

2 |Pa3gen 2. DKcriepyuMeHTaIbHEBIe,
HcciefjoBaTeIbCKUe KOMIUIEKChI U UX
obopyznoBanye. [ToMMroHs! ¥ B3pbIBHBIE KAMEPHI.

6

Nel I'eomeTpuueckoe MoJeMpOBaHue B

3a/jauax TUAPOrazouHaMuku. OCHOBHOM

22363




stan. ViHauBKuyanbHas gopma
BBITOJTHEHUS.

Paspen 3. YnapHO-BO/HOBOE HarpyskeHue

Ne2 JTucKpeTH3al[ysl pacueTHOH 06/1acTy B
3a/jauax ruipora3ofvHaMUKU.

3 Pa3/INYHBIX CPefi B3pbIBOM U yAapoM. [IpenBapuTenbHBIN 3TAar. 4
VupvByayanbHas GopMa BbITOTHEHUS.
Ne2 TucKpeTH3alys pacueTHOW 00/1acTH B

4 Pasgen 4. KOHCTPYKLIMY U pacuéT reHepaTopoB  (3ajiauyax Mpora3ofrHamMuKu. OCHOBHOM 4

yAApHBIX U JeTOHAL[MOHHBIX BOJH. sTan. HguBuayansHas GopmMa
BBITIO/THEHUS.
Paspen 5. OcobenHoctu peructpauuu yaapHeix  |Ne3 UncieHHOe MoZie/IMpoBaHUe pacyeTra

g [BOH B DasfMUHBIX Cpefax. Haruvku 00TeKaHHsI 0CeCHMMeTPUYHOTO TeJa. 4
nipeoOpazoBarenu. OripeiesieHre apaMeTpoB [penBapuTenbHbIN 3Tarl.

YIAapHBIX BOJH. WnpuBuyanbHast (hopMa BbIIIOTHEHMUSI.
Ne3 UucneHHOe MOJenMpoBaHUe pacyeTa

6 Pazpen 6. DnekTpuuecKre METObl PETUCTPALIMM  [00TeKaHHUsI 0CeCHMMEeTPUYHOTO TeJa. 4

rasofiiHaMM14eCKHX IPOLIeCCOB. OcHoBHoli sTan. VIHauBuyansHas gopma
BBITIO/THEHUSL.
Ne4 Buzyanmuzarus v o6paboTka

v Paspen 7. Onruueckue MeTo/bl U yCTPOHCTBA Pe3y/ILTaToB YHC/IEHHOTO MO/IR/IMPOBARKS. |

perucTpaly ra3ofiitHaM1uy4e CKUX MpoLieCCOB. I[NpesBapuTenbHBIN STaMl.
WnguByyansHast (opMa BbITOTHEHMUSI.
Pazgen 8. DneMeHThI CTaTUUeCKHUX METO/IOB Ned Busyanu3anus U 00paboTka

8 00paboTKM pe3y/bTaToB SKCIIepUMEHTa. pe3y/IbTaToB YMC/IEHHOTO MOJe/TMPOBaHMS. 6
BrI160pOUHBII MeTOo, M3MepeHust CTyYaliHOM OcHogHoil sTan. VHauBMAyanbHas Gopma
BeJIMUUHBI. BBITIO/THEHUS.

Bcero 3a 9 cemectp 34
3.3. CamocrosiTennbHas padora crygenta (CPC)
Ne Homep 1 HauMeHOBaHUe pa3jea Oomnem,
CojepixaHue yue0HOro 3a/|JaHusl
n/n JAUCIMIITHHBI 4acoB
Pazpen 1. Beenenuve. Buzpl dopMoii yrpaB/IeHUs] CAMOCTOSTE/TbHON paboTok
MO/Ie/TUPOBaHMUs B Ta30/lMHAMUKe U UX  |CTYZ|eHTa SIB/SIFOTCS KOHCY/IBTAalluX TI0 OCBOEHUI0

1  |B3aumopeiictBue. I'padguueckoit MaTepHasioB pa3jera, TIOAr0TOBKe K BBITTOJTHEHHIO 9
Tipe/iCTaB/IeHre JUHAMUKH ITapaMeTpoB |/1abopaTopHOi paboThI M HAaIMCAHHIO OTUYETa T10
VapHO-BOJTHOBBIX TIPOLIECCOB. nabopaTtopHbIM paboTam.

dopMoOii yrpaB/IeHUs] CAMOCTOSATe/TbHON paboTok
Pa3pen 2. DkcniepyMeHTabHEIe,
CTyZ,eHTa SIB/IAI0TCS KOHCY/IbTaLMU 110 OCBOEHUIO

p  |MCC/IGAOBATE/BCKME KOMILIEKCRI 1 1X MarepuasoB paszesa, IIOArOTOBKE K BBIIIOTHEHNIO 12
obopyznoBanue. TT0/IMTOHBI U B3PbIBHbIE .

KamepbL. ylabopaTopHOM pabOTHI ¥ HAMKMCAHUIO OTUYETa I10
y1labopaTopHBIM paboTam.
dopMoli yrpaB/ieHHs: CAaMOCTOATETLHOUM paboToi
Pasgen 3. YnapHo-BonMHOBOE CTyZ[eHTa SIBIAI0TCS KOHCY/IbTal 110 0CBOEHUIO
3  |HarpykeHHe pa3/MYHbIX CpeJi B3pbIBOM |MaTepyasoB pa3fesa, MOJTr0TOBKE K BBITIOTHEHUIO 12
Y yZlapoM. s1abopaTopHOii paboThI ¥ HAMMCAHHUIO 0TYEeTa T10
J1labopaTopHBIM paboTam.
dopmoii yrpaB/ieHrsi CaMOCTOSITeTEHON paboToi
Pasgen 4. KoHCTpyKLMY U pacyéT CTy[eHTa SIBSIOTCS KOHCY/IbTaLMU 110 OCBOEHUIO

4  |reHepaToOpOB YZapHBIX U MaTepuasIoB pasziera, IOArOTOBKE K BbINOTHEHUIO 12

[leTOHALIMOHHBIX BOJIH. nabopatopHOi pabOThI M HAIMKMCAHHIO OTYETa I10
nabopaTtopHbIM paboTam.

Pasgen 5. OcobenHocTy pervctpanyu | PopMoli yIipaB/ieHUs: CaMOCTOATEIbLHOM paboTo

YJapHBIX BOJIH B Pa3/IMUHBIX Cpejax. CTyZ,eHTa SIB/IAI0TCS KOHCY/IbTaLMU 110 OCBOEHUIO

5 |[Jarumku npeoGpa3oBaresnu. MarepHasoB pasfesia, II0ArOTOBKe K BBIIIOTHEHUIO 12
OnpezenieHre NapaMeTpoB yAapHbIX s1abopaTopHoii paboThl ¥ HAMMCAHUIO 0TYeTa I10
BOJIH. y1labopaTopHBIM paboTam.

6 |Pasgmen 6. Dnekrpuueckue MeTO/bI dopMoii yrpaB/ieHHsI CAMOCTOSITe/TBHOM paboToit 12
perucTpaLuu ra3ofiHaMuy4e CKUxX CTy[eHTa SIBIAI0TCS KOHCY/IbTaLU 110 0CBOEHUIO
TMIPOLIECCOB. MaTepuasIoB paszerna, OAr0TOBKE K BBIOJTHEHHIO
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y1abopaTopHO pabOThI U HANTMCAHUIO OTYETA I10
nabopaTtopHbIM paboTam.

7  |yCTpOICTBa perucrpanuu

Pasgen 7. OnTrueckue MeTOAbI U

ra30MHAMHUUEeCKUX TIPpOLIeCCOB.

dopMoii yripaB/ieHHs: CAaMOCTOSATeTLHOU paboTo
CTY/IEHTA SIB/IAIOTCS KOHCY/TBTAIMY 10 OCBOEHUIO
MaTepuasioB pas/iesa, oAr0TOBKE K BBITIOTHEHHIO 12
J1labopaTopHOM pabOoThI M HAMKMCAHUIO OTUETa I10
J1labopaTopHBIM paboTam.

Pazgen 8. DneMeHThI CTaTUUeCKUX
MeTOo/I0B 00pabOTKH pe3y/bTaToB

dopMoli yrpaB/ieHHs: CaMOCTOATE/TLHOU paboToit
CTy[eHTa SIBMAI0TCS KOHCY/IbTaL 110 0CBOEHUIO

8 o MarepuasioB pasZesia, IIOATOTOBKe K BbITOTHEHUIO 12

3KCriepuMeHTa. BoI60OpOUHBIi MeTo, 9

o J1abopaTOpHOM PabOThI 1 HAMHMCAHMIO OTUETA I10
W3MepeHUs CTyYalHOW BeJTMUUHBI.
/1abopaTopHbBIM paboTam.
Bcero 3a 9 cemectp 93
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVINHBI
CEMECTP HEJEJ/IN CEMECTPA
1/2(3| 4 [5| 6 7 |8/9/10 (11| 12 |13 |14 | 15 | 16 17
9 JIP | | op | ;1P il JIP JIP | 1P Tecr, gug. 3au.
YcnoBHbIe 0003HAYEHUS:

o JIP — auarHOCTHUeCKasi paboTa;
o JIP — naboparopHast pabota;
e Tect — TecT;
e nud. 3au. — auddepeHIIPOBAHHbII 3aueT.

TeKyluii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIb B
cnenyromx dpopmax:

JTMarHoCTUYecKas pabora;
naboparopHas pabora;
TeCT.

IIpome)xyTouHas arTecranusi IIPOBOJUTCS B (hopMax:

IuddepeHIMPOBaHHBIN 3a4erT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. JI. I1. Opnenko. . ®usvka B3pbiBa U ygapa. M.: ®UISMATIIUT, 2006, 37 3ks.

2. M. A. Ecuxos. . I'uapora3oaunamuka. [IpocTeie U yaapHbie BOHBI B W/jeabHOM Ta3e. HoBocubupck:
HI'TY, 2020, >n. pec.

3. H. I1. Muxaiisios. . OCHOBBI MaTeMaTHUeCKOT'O MO/Ie/TMPOBAHUS MPOLIeCCOB B3pbIBa U yapa. CIT0.BI'TY
"BOEHMEX" um. 1. ®@. YctuHoBa, 2012, 31. pec.

4. C.T. Aupapees, @. A. Baym, . @. KobbinkuH. . @usuka B3peiBa. M.: ®UUI3MATIINUT, 2004, 27 3K3.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpebyeTcsl.
5.3. [lepnogrueckue u3jaHUs:
1. BecTHMK BoeHHOTO 0Opa30BaHUsI.

5.4. TlepeueHb peCcypcoB MHPOPMALIOHHO-TeIeKOMMYHUKALIMOHHOM ceTH "VIHTepHeT", He0OXOAUMBIX /IS
OCBOEHUSI JUCLIMIUIMHEI, 3/IeKTPOHHBIE OMO/THOTeYHbIe CUCTEMBI:

1. https://e.lanbook.com/ — 3BC JlaHs;

2. https://urait.ru/ — O6pa3oBaresbHas ruatdopma «HOpaii». /17151 By30B U CCy30B.;

3. http://library.voenmeh.ru/jirbis2/ — ®yHnamenTansHas 6ubaroreka BI'TY «BOEHMEX» um. [.®.
YctrHOBa.

CoBpemeHHbIe TIpo¢eccHOHabHBIE 0a3bl JaHHBIX:

1. https://rusneb.ru — HairioHasibHast 3/1eKTpoHHast oubmoreka (HOB);

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmoreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonmHOTeKcTOBast 3ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHIaMeHTaTbHBIX UCCIIe0BaHNH.

WHdopmalioHHbIe CTIpaBOYHbIE CHCTEMBI:
1. TexakcriepT — ViHbOpPMal[MOHHBIN TTOPTal TEXHUYECKOTO PeryiupoBaHus: HopMbl, mpaBuia, CTaHZApThI
P®D;
2. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/] 'OCTos

cobcteenHol reHepati BI'TY "BOEHMEX" um. [I. ®. YCTHHOBa;
3. http://www.consultant.ru/- KoncynsraatlIntoc- nHGOpMaLMOHHBIN TOPTas MPABOBOI WHGOPMALIUH.

5.5. IIporpaMMHOe 0becIieueHue:
1. Ansys Multiphysics 2017 Teaching Advanced;
2. Ansys Multiphysics 2019 Teaching Advanced;
3. Google Chrome.

5.6. H(dopmalMoHHbIe TeXHOIOTUU:

B3auMogeicTBHe ¢ obyuarorrmucs rocpezctsoM OMIOC Moodle BI'TY «t BOEHMEX» um. [].®. YcTUHOBa.



6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. J/TabopaTopHbIe 3aHATHA:

1. ITpoekTop;

2. KomriiekT yue6GHBIX I171aKaTOB I10 CTIeLU3/eNusIM;
3. Ansys Multiphysics 2017 Teaching Advanced,;

4. Ansys Multiphysics 2019 Teaching Advanced;

5. Google Chrome.

6.3. IIpouee:

1. pabouee mMecTo TIperioJjaBaresisi, OCHaIleHHOe KOMITBIOTEPOM C IOCTYTIOM B VIHTepHeT;
2. pabourie MecTa CTY/IEHTOB, OCHAIIleHHbIE KOMITbIOTEPAMU C JOCTYTIOM B VIHTepHeT, TipefiHa3HaueHHbIe
I71s1 pabOTRI B 3/IEKTPOHHOM 00pa30BaTe/IbHOU Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
9KCIIEPUMEHTAJ/IBHAS TA3BOATHAMUKA

AnHoTanusa paboueii nporpaMMsl

Ouctiuminaa OKCIIEPUMEHTAJIBHASI TA3OJUHAMMKA  sgBasercs  AUCLIUILIMHOU
obsa3arenbHOM uacTu 0/10ka 1 TiporpaMMbl TIOATOTOBKM 110 HarpaeieHuto 17.05.01 Boenpunacbl u

e3pbleamenu. JuciuriivHa peanusyeTcsi Ha dakynerere E Opykue W cucrteMbl BoopykeHusi BI'TY
"BOEHMEX" um. [].®. Ycrurosa kadenpoit E3 CPEICTBA ITOPAXKEHWSA 1 BOEITPUITACHI.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-10 cnoco6HOCTh TIPUMEHSITh METOZbl MaTeMaTW4YecKOro aHajk3a, MOJIeNMPOBAHUS U CHUCTEMHOTO
TPOEKTUPOBAHMS, TEOPETUUECKOTO M SKCIIePUMEHTATbHOTO MCC/IeJOBAHMS [IJIs PellleHrs] WHXeHePHBIX 3a/au
TPOEKTUPOBAHYS, TIPOU3BO/ICTBA U UCTIBITAHUS OPYKUS U CUICTEM BOOPY KEeHUSI.

Cofep>kaHre [UCLIMTUIMHBI OXBAThIBAeT KPYr BOMPOCOB, CBA3aHHBIX C W3y4yeHHWeM OOIMX BOMPOCOB
JKCIIepUMeHTalbHOM Ta30JUHAMUKW, H3y4YeHWeM KOMIUIeKCOB (u3nuecknx 3((deKToB, COMPOBOXKAAMOLINX
sIBJIeHUsT B3pbIBa U y/apa, U3yueHWeM MeTO/OB M YCTPOMCTBA reHepaljuyl yapHO-BOSHOBBIX KOMIUIEKCOB B
Pa3MYHBIX CpejiaX, W3y4yeHHeM OCOOEeHHOCTel perucTpanvu THAPOPU3NUECKUX TeueHUH COBPeMeHHOM
VM3MepUTe/bHOW  amnmaparypel W JApyroro  o0OopyAoBaHusi, HeoOXOAMMOTrO  Jyii  WCC/Ief0BaHUs
OBICTPOTNPOTEKAIOIINX TIPOLECCOB, W3yUYeHWeM MeTOAOB DerucTpaluyd T[apamMeTpoOB YJapHBIX BOJMH |
JIeTOHALIMOHHBIX BOJIH, U3yYeHWeM MeTO/I0B PerucTpalydyd KMHeMaTHyeCKUX MapaMeTpOB BbICOKOCKOPOCTHBIX
coyziapeHu, MprobpeTeHNeM HaBLIKOB MPOEKTUPOBAHMS Ta30[JUHAMHUECKUX KCIIEPUMEHTOB, MPUOOpeTeHneM
HaBBIKOB DErWCTpallud ¥ MOJE/NUPOBaHUS  yAAPHO-BOJSHOBBIX TIPOLIECCOB, BJaJileHWEM MeTOAWKaMHU
perucTpauy napameTpoB ra3o[JMHaMUUYEeCKUX TeUeHHH, MPUOOpeTeHreM HaBLIKOB pabOoThl C U3MEPUTETHHOM
anrapatypoi ¥ MeToZiaMu 00pabOTKH pe3y/IbTaToOB KCIIePUMEHTa.

[Tporpammoii AUCLIMIIMHEI TIpe/lyCMOTPEeHbI CJle[iyIolirie BU/bI KOHTPOJIS:

TeKymmii KOHTPOJ/Ib YCIIEBAeMOCTH CTYIE€HTOB IIPOBOAAUTCS B IUCKPETHbIE BpeMeHHble HHTepPBA/IbI B
cnemyronux dhopMax:
e IMarHocTUYeckas pabora;
¢ naboparopHas pabora;
* TecT.

ITpomexxyTouHasi aTTecTays MPOBOAUTCS B hopmax:
e uddepeHIMPOBAHHBIN 3a4eT.

OO01jast TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpaMMoM AWCIUITHHBI
TIpelyCMOTPEHBI JIEKIIMOHHBIe 3aHATHA (17 41.), 1abopatopHelii MpakTHKyM (34 4.), camocTosTe/lbHasA paboTa
cryzeHrta (93 u).
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IIpuioxenue 2
K paoueii mporpaMme AMCLUILUIHHbI
9KCIIEPUMEHTAJIbHAS TA3BOJVUHAMUKA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMIIMHEI cocTaBgeT 144 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATUM, U 93 u.,

OTBeZIEHHBIX Ha CaMOCTOSITE/IbHYIO PaboTy CTyzeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |

pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTpOJIe yCI1eBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcs.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUS TPYBe/ieHbl B TPUIoKeHHH 3 K Paboueii mporpamme.

HaumeHnoBaHue padoThI

TpyRoeMKOCTB,

Pexkomenjyemas 1ureparypa uac

Pazgen 1. Beegenue. Buabl MoJje/TMpOBaHHA B ra30juHAMHKe M HX B3auMojericreue. I'paduueckoi
npeAcTaB/ieHne AMHAMHUKH NapaMeTPOB YAaPHO-BOTHOBBIX MPOLIECCOB.

dopMOii yripaB/IeHUs] CAMOCTOATe/IbHON paboToi
CTY/IEHTA SIBJIAIOTCS KOHCY/TBTAIMHY 10 OCBOEHUIO
MaTepuasioB pas/iesa, OAr0TOBKE K BBITIOTHEHHIO
y1labopaTopHOM pabOTHI M HAMHMCAHUIO OTUETa I10
/1labopaTopHBIM paboTam.

JI. TI. Opsienko. . dr3uKa B3pbIBa U
yaapa: M.: ®U3MATIJIUT, 2006 (1)
M. A. Ecukos. . 'naporasogmHaMuka.
[IpocThle U yaapHble BOIHEBI B
uzeanbHOM rase: HoBocubUpCK:
HI'TY, 2020 (1)

C.T. Anzpees, @. A. Baym, 1. ©. 9
Ko6binkuH. . du3rka B3pbiBa: M.:
OU3BMATIINT, 2004 (2,9)

H. I1. MuxaiinoB. . OCHOBBI
MaTemMaTh4yeCKoro MoJie/TMpOBaHUs
TIPOLIeCCOB B3pbIBa U yjapa:
CIT6.BI'TY "BOEHMEX" um. 1. ®.
YctuHOBa, 2012 (1,2)

Wroro no pa3geny 1

9

Paspen 2. JKcniepuMeHTa/IbHbIE, HCC/Ie0BaTe/IbCKHe KOMILIEKChI U MX 000pyoBaHue. I10/TMroHsI 1
B3PBIBHBIE KaMephlL.

dopMOii yrpaB/IeHUs] CAMOCTOSATe/IbHON paboToi
CTYZIEHTA SIB/IAIOTCS KOHCY/TBTAIMY 10 OCBOEHUIO
MaTrepuasioB pas/iesa, OAr0TOBKE K BBITIOTHEHHIO
y1labopaTopHOM pabOoTHI M HAMMCAHUIO OTUETa I10
/1labopaTopHBIM paboTam.

C.I. Angpees, ®. A. baym, 1. O.
KoObikuH. . ®u3viKa B3pbiBa: M.:
OU3SMATIINT, 2004 (3)

JI. TI. OpJieHko. . du3ukKa B3pbIBa U
yaapa: M.: ®U3MATIJIUT, 2006 (2) 12
H. I1. MuxaiinoBs. . OCHOBBI
MaTeMaTU4YeCKOIr0 MO/Ie/TMPOBaHUs
TMIPOLIeCCOB B3phbIBa U yZapa:
CII6.BI'TY "BOEHMEX" um. [1. ®.
YctrHoBa, 2012 (3)

Wrtoro no pasgeny 2

12

P83AEJI 3. Ynapﬂo-nonﬂosoe HaArpy>xeHue pa3/IM4YHbIX Cpe/l B3pbIBOM H YAdPOM.

dopmoii yripaB/ieHrsi CaMOCTOSITeJTEHOM paboToit
CTy/IeHTa SIBJITFOTCST KOHCY/TBTAL|H 110 0CBOEHHIO
MarepuasoB pasiesa, IOATOTOBKE K BBIOIHEHHIO
/1a00paTOpHOM PabOThI U HAMKMCAHMIO OTUETA I10
nabopaTtopHbIM paboTam.

JI. TI. Opsienko. . du3ukKa B3pbIBa U
yaapa: M.: ®U3MATIIUT, 2006 (3)
C.T. Angpees, ®. A. baym, U. O.
Ko6bikuH. . du3rka B3pbiBa: M.:

OU3MATIIUT, 2004 (3,4) 12
H. I1. MuxaiinoB. . OCHOBBI
MaTemMaTh4yeCKoro Mo/ie/TMpOBaHUSs
TIpOLeCCOB B3phIBa U yZapa:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctrHOBa, 2012 (4)

12
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Wroro no pasgeny 3 | 12

Pa3gen 4. KOHCTpPYKIIMH U PACcUYéT reHepaTopoB yJapHbBIX U [eTOHAI[HOHHBIX BOJTH.

JI. T1. OpJienko. . du3uKa B3pbIBa U
yaapa: M.: ®U3MATIIUT, 2006 (4)
C.T. Angpees, ®@. A. baym, U. O.
Ko6biikuH. . du3rka B3pbiBa: M.:
OU3MATIINT, 2004 (5)

H. I1. MuxaiinoB. . OCHOBBI
MaTemMaTh4yeCcKoro MoJie/TMpOBaHUs
TIpPOLeCCOB B3phIBa U yZapa:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctrHOBa, 2012 (5)

dopMoii yrpaB/IeHHsI CAMOCTOSITe/TBHOM paboToit
CTy/IeHTa SIBJITFOTCST KOHCY/IBTAL|HY 110 0CBOEHHIO
MaTepuasioB pasziesia, TIOArOTOBKe K BBIMOTHEHUIO
/1a00paTOpHOM PabOThI 1 HAMTHMCAHMIO OTUETA I10
/1abopaTopHbIM paboTam.

12

Wroro no pasgeny 4 12

Pa3pesn 5. Oco6eHHOCTH perucTpanuy yAapHbIX BOJH B Pa3/IMUHBIX cpejax. JlaTunku npeodpasoBarein.
Omnpepe/eHne IapaMeTPoB YAAPHBIX BOJIH.

C.T. Angpees, @. A. Baym, U. ©.
KobbuikuH. . ®u3mka B3pbiBa: M.:
OU3MATIINT, 2004 (11)

JI. TI. Opsienko. . du3ukKa B3pbIBa U
yaapa: M.: ®U3MATIINT, 2006 (5,6)
H. T1. MuxaiinoB. . OCHOBbI
MaTemMaTh4yeCcKoro Mo/ie/ITMpOBaHUS
TpPOLIeCCOB B3pbIBa U yJapa:
CII6.BI'TY "BOEHMEX" um. [1. ®.
YctrHoga, 2012 (6)

dopMoli yripaB/ieHHs] CAaMOCTOSATETLHOU paboToi
CTY/IEHTA SIB/IAIOTCS KOHCY/TBTAIMY 0 OCBOEHUIO
MaTepuasioB pasiesa, OATOTOBKe K BBIMOTHEHUIO
/1TabopaToOpHOM PabOThI M HAMTHMCAHUIO OTUETA I10
/1labopaToOpHBIM paboTam.

12

Wroro no pasgeny 5 12

Pa3pen 6. DieKTpuueckue MeTOAbI PeruCTPaniiy ra30ANHAMHUYeCKHX MPOIeCCoB.

H. I1. MuxaitnioB. . OCHOBBI
MareMaryuyeCKOro MoZe/IMpoBaHus
TIpOLIeCCOB B3pbIBa U yzapa:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctuHoBa, 2012 (7)

C.T. Angpees, ®. A. baym, U. ©.
Ko6binkuH. . du3vka B3pbiBa: M.:
OU3BMATIINT, 2004 (12,13)

JI. I1. OpsneHko. . ®r3MKa B3pbIBa U
yrapa: M.: ®U3MATIINT, 2006 (7)

dopmoii yrpaB/ieHrsi CaMOCTOSTeTEHOM paboToi
CTY/leHTa SIB/IIFOTCST KOHCY/BTALUH 110 0CBOEHUIO
MarepuasoB pasfiena, OTOTOBKe K BBIOIHEHHIO
1abopaTopHO pabOThI U HANTMCAHUIO OTYETA I10
nabopaTtopHbIM paboTam.

12

Wroro 1o pazgeny 6 12

Pa3JIEJ'I 7. OnTUuecKue MeETOo/AbI U yCTpOﬁCTBa perucrpanui ra30JUHAMHUYECKHX ITPOLECCOB.

JI. TI. OpJienko. . ®u3ukKa B3pbiBa U
yaapa: M.: ®U3MATIINT, 2006 (1)
H. I1. MuxaiinioB. . OCHOBBI
MaTemMaTh4yeCKoro Mo/ie/TMpOBaHUSs
TpPOLIeCCOB B3pbIBa U yJapa:
CII6.BI'TY "BOEHMEX" um. [I. @.
YctrHoBa, 2012 (7)

C.T. Angpees, ®. A. baym, 1. ©.
Kob6bikuH. . du3vka B3pbiBa: M.:
OU3MATIINT, 2004 (8,11,12)

dopMoli yripaB/ieHHs1 CAaMOCTOATETLHOU paboToi
CTY/IEHTA SIB/IAIOTCS KOHCY/TBTAIUY 0 OCBOEHUIO
MaTepuasioB pasziesa, IOATOTOBKe K BBIMOTHEHUIO
/1ab0paTOpHOM PabOTHI M HAMHUCAHUIO OTUETA I10
/1ab0paToOpHBIM paboTam.

12

Wroro o pasgeny 7 12

Paspen 8. DnieMeHTBI CTaTHYECKHX MeTO0B 00paboTKH pe3y/IbTaToB KCIepuMeHTa. BbI00pouHbIH
MeTo/| H3MepeHHs C/TyJaiHO# Be/IHYHHbI.

C.T. Angpees, ®@. A. baym, U. O.

dopmoii yripaB/ieHrsi CaMOCTOSTeTEHOM paboToi KoBpumkus. . DusnKa B3phiBa: M.
PMOM yTIp P OUIMATIINT, 2004 (1)

CTyleHTa SBISIOTCS KOHCY/IBTALIU 110 OCBOEHHUIO o
TYA Y 1 H. I1. Muxaiinos. . OCHOBBI
MarepuasoB pasje/a, Io/IF0TOBKEe K BBITIOTHEHHUIO 12

o MaTreMaTHueCcKOro MO/Ie/TUPOBaHUs
y1abopaTopHO pabOThI U HANMCAHUIO OTYETA I10 ]
11aBopaTopHbIM paBoTam TIPOLIeCCOB B3pBIBA M yzapa:

) CII6.BI'TY "BOEHMEX" um. [I. @.

YctrHOBa, 2012 (8)

Wroro no pa3geny 8 12
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
9KCIIEPUMEHTAJIbHASI TA3BOJVUHAMUKA

®OH/] OODEHOYHBIX CPEICTB

®oH/[| O1[eHOYHBIX CPe/CTB, MO3BOJISIOIIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUIT/IMHE, BKIFOYAIOT
B ce0s:

e UarHocTuueckas pabora

* TecT;

¢ jabopaTopHasi paboTa;

e muddepeHITMPOBAHHLIN 3aUeT.

Kputepuu orjeHuBaHus

Juarnocruyeckas pabora
[uarHocTtrueckast pabora mpoBogutcs B popme Tecta B SMOC Moodle:

e IIpU NIPaBWJILHOM OTBeTe MeHee YeM Ha 60% BOIPOCOB - He aTTeCTallys;
¢ TIpU MpaBUIBHOM OTBeTe Ha 60% BOTIPOCOB U OoJiee - aTTecTarys.

Tect
ITepeueHs TeCTOB [j1st cAaun Aud. 3aueTa, o0IIel CI0KHOCTBIO 32 BOIPOCa, pasMelieH B YMK
JVCLIUTUIVHEL.

JIaGopaTopHas pabora

JlabopaTopHbie pabOThI NIPeCTAB/ISIOTCS B 3JIEKTPOHHOM (hopMe. 3aiiyTa /1abopaTopHbIX paboT
MPOXOAUT B (hopMe eMOHCTpaliK paboTaroliieli MporpaMMbl ¥ B/IaJIeHHsT CTYA€HTOM HaBbIKaMHU PabOThbI C
MPOrPaMMHBIM KOMITJIEKCOM.
Horyck K 3amiuTe 1a00paTOpHOM paboThI CTYIEHTOM CITYKHT:
* COOTBETCTBHE BapHUaHTa 3a/laHusl, OTCYTCTBHE SIBHBIX OIIMOOK B pacueTax;
* Ha/IUUe HeO0OXOMMBIX MTYyHKTOB,;

OCHOBO# [17151 TIO/TOXKUTE/TBHOM 3aIIUThI TaO0paTOPHOU PabOTHI SIBISIETCS YCBOEHUE CTY/IEHTOM 3HAHWH Ha
ypoBHe He MeHee 80% 110 TeOpeTHUeCKUM MaTepHasaM jJabopatopHoi paboThl. OLjeHKa JOCTUTHYTOTO YPOBHSI
3HaHUM CTy/leHTa OCYILeCTB/seTCs ITyTeM KOHTPO/Is1 KOPPEKTHOCTH Y BEPHOCTH OTBETOB CTYZ,eHTa Ha
BLIOOPOUHBIE BOTIPOCHI TIperoziaBareyisi, prBeieHHbIe B YMK HacTosIeld AUCLUTUINHBL.

JuddepennmpoBaHHblii 3aueT

OcCHOBOI 1151 OTIpe/ie/ieHus OL[eHKH UG depeHIMPOBAaHHOTO 3aueTa 10 UTOTaM CEMeCTPa CITY>KUT
Ha/IMuKe BCeX 3allUILeHHBIX PaboT, MpelyCMOTPEHHBIX yueOHOM MporpaMMoi AUCIUTIUHBI, U YPOBEHb
YCBOEHUS CTY/IEHTOM MaTepHaJsia 1o TECTOBBIM BOIIPOCAM, TAKXKe MPeyCMOTPEHHBIX YUeOHOM MporpaMmoit
JUCLIUTI/TUHBI.
Ha guddepeHipansHbiii 3auéT CTyeHT rosyyaeT 10 TeCTOBBIX BOTIPOCOB:
* OLIeHKY «OT/IMYHO» MIPY OTBeTe Ha He MeHee 80% W13 3aZlaHHBIX TeCTOBBIX BOIIPOCOB;
* OIIEHKH «XOPOIIIO» TIpU OTBeTe Ha He MeHee 60% W3 3aZIaHHBIX TeCTOBBIX BOTIPOCOB;
* OL|eHKHU «Y/IOB/IETBOPUTEIHLHO» TIPU 0TBeTe Ha He MeHee 40% 13 3a/laHHbIX TeCTOBBIX BOIPOCOB;
* OIIEHKH «He 3auTeHO» TPH 0TBeTe Ha MeHee 40% U3 3a/laHHBIX TE€CTOBLIX BOIIPOCOR.
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Pa3pen 1. Beepenne. Bubi
MOJie/IMPOBaHMs B ra3ofiiHaMHKe U
. . Tecr,

5 g |MX B3auMojeicTBHe. I'padmueckoit 15 6 ? 4 9 10 |TaGoparopmas
npe/cTaB/JIeHue AUHAMHKH pabora
napaMeTpoB yJapHO-BO/THOBBIX
NPoILeCCoB.

Paspen 2. DkcnepuMeHTa/IbHEIE, Tect

5 g HMCCIefioBaTebCKHe KOMI/IEKChI 17 5 1 4 12 10 |/aboparopmas

ux odopyaoBanue. IToMroHsI U

pabora
B3pBIBHbIE KaMephbl.
Pa3zpgen 3. YaapHo-Bo/IHOBOE JlabopatopHast

5 9 |Harpy)xkeHue pas/JIMUHBIX Cpej 18 6 2 4 12 10 pabora,
B3PBLIBOM H YAQpOM. Tect
Pa3gen 4. KOHCTpYKIMU U pacdéTt JlabopatopHast

5 9 |reHepaTopoOB yAapHBIX U 18 6 2 4 12 10 pabora,
JAeTOHAI[UOHHBIX BOJIH. Tect
Paspen 5. OcobenHocTH
perucTpanyiy yaapHbIX BOJIH B Tecr,

5 9 |pasimMuHBIX cpefax. JlaTunKHu 19 7 3 4 12 15  |/IaboparopHas
npeo6pa3oBaren. OnpejeseHue pabora
napamMeTpoB yJapHbIX BOJIH.

Paspen 6. diieKTpruecKue MeToAbI JTabopatopHasi

5 9 |perucrpanuy ra3ofMHaMHU4YeCKUX 19 7 3 4 12 15 pabora,
NPOLeCCOB. Tect
Pazpen 7. OnTudeckue MeTo/bl U JTabopaTopHasi

5 9 |ycTpoiicTBa perucrpanumu 19 7 3 4 12 15 pabora,
ra3ofHaMHU4eCKHUX MPOLeccoB. Tect
Pa3pen 8. JnemeHTBI cTaTUYeCKHAX
MEeTO/I0B 00PabOTKHU pPe3y/IbTaToB

5 9 |3kcnepumenTa. BoiOopouHbIi 19 7 1 6 12 15 Tect
MeTOo/] U3MepeHHsI CIyYailHOH
BeJINUUHBI.

Bcero 3a 9 cemectp 144 | 51 17 34 93 100
Bcero no AucIuIInHEe 144 | 51 17 34 93 100
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Kputepuu oneHuBaHus

OIIK-10

Ne 1

Ne 2

Ne 3

Ne 4

Ne 5

Ne 6

Ne 7
Ne 8

Ne 9

Ne 10

Nel

Ne 2

Ne 3

Ne 4

Bonpocbl omKkpbimozo muna:
B TypOy/1eHTHOM ITOTOKe 110 OTHOIIEHHIO K TAMUHAPHOMY CHJIbI TPEHHUS

, TETIJIOBbIE TIOTOKH
ITnockas ymapHasi Bo/THa C MacCOBO# CKOPOCTHIO Ha ¢poHTe 600 M/C HOpMaIbHO TafiaeT
Ha CBOOO/IHYI0 TIOBepXHOCTh 00pa3ija TBepoi cpesbl. KakoBa CKOPOCTH CBOOOHOMA
TOBEPXHOCTH B HAYaIbHBIM MOMEHT OTPaKeHUsl yAapHOU BOJTHBI?
[17151 OLleHKY KayeCTBa MPUCTEHOYHOW CeTKY PH YMCIIeHHOM MOZe/TMPOBaHuU
WCTIO/Ib3YIOT
Kakas BenruriHa HETIOCPeACTBEHHO M3MepsieTCs B SKCIIePUMEHTaX 3/1eKTPOKOHTAKTHBIM
MeToAoM?
YcnoBueM, NpefbsiBAseMbIM K MaTeprasiaM JarpaHKeBbIX aTUMKOB U OKPY KaroLLeit
CpeJibl TIPY BHYTPUCTPYKTYPHBIX M3MePeHUsIX sIB/ISIeTCS] OMHAKOBast

B kakom mMecTe 00pa3LioB pacrio/aratoTcsi JaTIuKy TIPH U3MepeHHsIX MacCOBOM

CKOPOCTH 37IeKTPOKOHTAKTHBIM METOJOM?

Kakue mapameTpbl leTOHalMM U3MePSIIOTCs MeToZoM JloTpuima?

ConpoTrB/IeHr e MAHTAaHNUTA B PE3UCTUBHOM [IJaTUMKe OT JaB/IEHUS U3MEHSIETCSI T10

3aBUCUMOCTH

ITpu n03ByKOBOM pexxriMe 00TeKaHUsI BK/Ia/i BOSTHOBOTO COTIPOTHUBJIEHUS COCTABJISET
%

ITpu yBe/mueHUN TeMIiepaTyphl BA3KOCTh KUAKOCTEN , Ta30B

Bonpocbl 3akpbimozo muna:
Kaxoi1 13 nepeuriciieHHbIX HIDKe JaTUMKOB UCTIO/B3YIOT /IS HEIIPepPbIBHOTO N3MepeHus

[laBJIeHUS Y4APHBIX BOJIH B KOHEHCUPOBAHHBIX Cpefiax:
- Pe3ucTuBHBIE (MTHOBEHHBIE)
- PeocrarHsle

- DJIeKTPOKOHTAKTHbBIE

- [laTuuK-CcBUAETENb
Kak Turm gaTuvkoB NpuMeHseTcs A/ perucTpalyu JaBieHus yAapHbIX BOJH B rasax:

- [Tpe3omaTunKu
- MaHraHUTOBBIN
- DNeKTpOMarHUTHbBIN

- EMKoCTHOI

Kakoit u3 yka3zaHHBIX MOAXOA0B He UCTIOIb3YeTCs AJis UNCIEHHOTO pellleHus ypaBHeHU
Hasbe-CroKca:

- SPH
- DNS
-LES

- RANS
Kako¥i 13 epeurc/ieHHbIX METOZI0B HUCTIONb3yeTCs /It TIOCTPOeHHs ylapHbIX aaradar
TOPUCTHIX MaTepuasoB:

- Metop, TOpMOXKeHU st
- Metop oTkoma
- Metop, cBuzeTenei

16



Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

- PenTrenorpaduueckuii MmeTos
B Kakom MeTozie [i151 TOCTPOeHUs Y/japHbIX ainabar UCrosb3yroTcsi 00pasIibl ¢
WM3BECTHOM azZiiabaTom:

- Metop, oTpakeHUs1
- Metopg oTkona
- EMKocTHO# MeTof,

- METOA MdHI'dHMTOBOI'O JdTUYHKa
Kaxkoii Tum AAdTUMKOB HCIIOJ/Ib3YETCHA [JI HEIIPEPBIBHOI'O M3MEPEHKUA CKOPOCTHU
AeTOHallX 3apAd0B:

- VloHM3allMOHHBIN
- DNeKTpOMarHUTHBIN
- EMKOCTHOM

- DNeKTPOKOHTAKTHBIN
Kakwe 13 3tux Mogeneii TypOy/IeHTHOCTH He UCTIONB3YIOT ruroTe3y byccrHecka:

- Mogiesii peiHO/b/ICOBBIX HAIPSDKEHUH
- Anrebpanueckue Mofenu
- Mogenu c oganm auddepeHIaIbHBIM YpaBHEHHEM

- Mogenu ¢ aByms nuddepeHIMaIbHBIMU YPaBHEHUSIMU

INocTaBbTe B BepHOE COOTBETCTBHE BKJIaJ BOJHOBOro RBosH, BUxpeBoro RBuxp u
COTIPOTHBIIEHUSI TPeHUsI RTP B 00lijee 3HaUeHHe CUJTbI COMPOTHUBJIEHHS TIPU
CBepX3BYKOBOM pekKrMe 00TeKaHusI

A. - BOJIHOBOE cOoIpoTuB/IeHue RBomH
b. - BuxpeBoe conporusienre RBuxp

B. - conportuBnenue TpeHus RTp

1-10%.
2 —30%.
3 —60%.

Kakue ¢usnueckre CBOMCTBA UCIIO/IB3YIOTCS /i TADUPOBKYA MAaHTAaHUTOBBIX AATUMKOB:
- HaBnenue a3oBoro nepexoza o-&

- YnapHasi BI3KOCTb

- Mogyne ynpyroctu

- Koadduiment [Tyaccona
Kakue MeTopl He UCTOMB3YIOT /ISl YMEHbBILEeHNs] BUXPEBOTO (JOHHOTO) COTIPOTHUBIIEHUS:

- Micnonb30BaHue TOKPBITUH, TAMAHU3UPYIOIIKX TIOTOK
- [IpumMeHeHHe Ta3oreHepaTopa
- [IpumMeHeHWe JOHHOU BEIEMKH

- BrIbop onTMabHOrO yIvIa 3arosicKOBOTo KOHYycCa
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