MHMWHOBPHAYKHU POCCHUN
(enepanbHoe rocyjapcTBeHHOe G10)KeTHOe 00pa3oBaTe/IbHOE YUpeXX/[eHHe BhICIIero 00pa3oBaHust
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI

DOU3UKA B3PbBIBA 1 Y/IAPA

HamnpasyieHnue/cnenaaibHOCTb
MOATOTOBKU

Cnenuanusanusa/npoduab/nporpaMma
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YpoBeHB BhICIIero 06pa3oBaHusA

®opma obyueHus

®dakyneTeT

Beinyckaromias Kadegpa

Kadeapa-pa3padorunk paboueit
MPOrpamMmeI
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VHdopmanoHHbIe TeXHOIOTHH IPOEKTHPOBaHUA 00eNpUIacoB U
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E OpykXue 1 cCHCTeMBbI BOOPYXe€HHUSI

E3 CPEJCTBA ITOPAJKEHUSA 11 BOEITPUTTIACHI

E3 CPECTBA ITOPAXKEHMSA 1 BOEITPUITIACHI

a YACDHI (o HaIMUHI0 BH/IOB 3aHATHH) o

E E ﬁ AYJUTOPHBIE 3AHATHUSA | CAMOCTOSATEJ/IBHAS PABOTA B

o= | O T

H

a, E E 2 = i = = & 2w
o B |HE| 32 25 | o 2 20 |58
: £ 5 2 o E B EE o E B BE At
& 2 = 5 = , =
5/EE| & 8 % EEEE 8 | § | 3 &5 |28

= R E |og g5 ® o o | 5o | &

E 2E £° S | £ &3 I

R2| 5 = = o > 5 <

@} %) & o M

@]
4 | 7 3 | 108 | 51 | 34 0 17 57 0 57 T‘f
4 8 4 144 68 34 17 17 76 0 0 76 9K3
BCEI'O 7 252 119 68 17 34 133 0 0 133

Cankrt-ITetepOypr
20 r 24399




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 CPEICTBA TTOPAKEHIWSA 1 BOETTPUITACHI
Kpasuos Bceposiog Onerosuy, K.T.H., JOLIEHT

Kadenpa E3 CPEICTBA TIOPAKEHIWSA Y BOETTPUITACHI
Muxatinos Hukosnati [TaBnoBuy, A.T.H., ipodeccop, rnpodeccop

[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
OU3NKA B3PBIBA 1 YJAPA

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
o Ilpunokenue 2. TexHonoruy u Gopmbl 00yueHHs
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

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

I[ICK-20 — crocobHOCTE OCYIIeCTBAATE MPOGeCCUOHANbHYI0 [esSTeNbHOCTE W TPUMEHSTb MeTOAbI
MareMaTH4yeckoro MoZenrpoBaHusi 0oeBoil 3¢ GeKTHBHOCTH, HaZeXHOCTH, Oa/UIMCTHUKH, a3pOAWHAMUKH,
B3pbIBa, BLICOKOCKOPOCTHOTO y/iapa, KyMY/ISILIUM, HallpsbKeHHO-1e(OpMUPOBAaHHOTO COCTOSTHUS U pa3pylieHust
KOHCTPYKI[MI OOEMNpHUIacoB, a TakXKe COMYTCTBYIOIIMX B3pbIBHbIX TEXHOJOTMH M TEXHOJIOTHUH JBOHHOIO
Ha3HaueHUs

OIIK-11 — croco6HOCTb OpUEHTHUPOBAThCS B TIPOOJIEMHBIX CUTYallMsiX W pellaTh CJIO)KHBIE BOTPOCHI
MPOEKTHUPOBAHUS, TTPOU3BO/ICTBA, UCITBITAHUS M SKCIITyaTal[ii OOETIPUIIACOB M B3pbIBATe/e Pa3/TUuHOTO THIIA
Y Ha3HaYeHusi

OIIK-12 — crocoOHOCTh KaueCTBeHHO W KOJIMYECTBEHHO OLIEHWBaTh pe3y/ibTaThl, MaTeMaThdecKd
(opmMynMpoBaTh IOCTAaHOBKY 3aZladd U pe3y/bTaThbl ee pelleHus MPUMEHUTeSbHO K TPOeKTUPOBaHUIO,
MIPOM3BO/ICTBY, UCITBITAHUAM M IKCIUTyaTalii 00eNpUacoB 1 B3pbIBaTe/el pa3/IMYHOro TUTIA U Ha3HAUeHHUs!

DOpPMUPOBAHHIO KOMITETEHI[HH CTYXKUT JAOCTKEHUE C/IeYIONUX Pe3y/IbTaToB 00pa30BaHuUs:
IICK-20

3HAHUA:

OCHOBHBIX YPaBHEHHH, OIMHCHIBAIOIIMX (DU3UKY BO30OYKIEHHS W PacIpOCTPAaHEHUS BOJIH CKATHA U
pa3pexeHus1, IeTOHAL[UOHHBIX U yIapHbIX BOJIH;

0C00OEeHHOCTEeH MO/IeTUPOBAHKS B3PBIBHBIX U YIapPHBIX SIBJIEHUH;

YMeHUs:

MIPUMEHSTh CYIIIeCTBYIOIIME pacueTHbIe MeTO/bI [/t pellieHus 3aau GU3UKU B3phiBa U y/japa;

HABbIKU:

pacueTa IpoLieCCOB B3pLIBA U yapa C UCIIO/Ib30BaHNEM COBPEMEHHOI0 TIPOrpaMMHOI0 00eCIieyeHs;

3aMMCH OCHOBHBIX ypPAaBHEHHH, TPAaHUYHBIX M HauaJbHbIX yCAOBUH B (OpMe, TPUTOAHBIX s
MOC/IeIYIOIIEr0 YKNCIEHHOTO MO/Ie/TUPOBAHUSI.
OIIK-11

3HAHUA:

0COoOeHHOCTell y/japHO-BOHOBLIX TIPOL[ECCOB, TMPOUCXOIAIMX TIPU AeHCTBUH CPeJCTB TOPAXKeHUsT U
OoernpurIiacos;

YMeHUsi:

MIPUMEHSITh [TO/TyUYeHHbIe 3HAHUS K TIPOEKTUPOBAHHIO 3JIEMEHTOB CPEe/ICTB TIOPa’KeHHsI U OOETpUIacos;

HABbIKU:

BJaJIeHUsI pacyeTHBIMM MeTOZflaMH pellleHus 3a7ad (U3UKK B3pbiBa W yAapa MPUMEHUTENbHO K BHUIY
[IeMCTBUS CPeICTBA TTOPAKEHHS.
OIIK-12

3HAHUA:

(bU3MKH OCHOBHBIX TIPOL[ECCOB, OMUCHIBAIOIIUX SIBJIEHKSI TOPEHUS U B3DPbIBA;

YMeHUs:

MPOBO/IUTH KaUeCTBEHHYIO OLIEHKY TIPUTOAHOCTH U MPUMEHUMOCTH UCITO/b3YEeMbIX PAaCUETHBIX METO/IOB
U MoJieJielt iist peliieHuyst 3a4au (puU3MKY B3pbIBa U yAapa;

HABbIKU:

B/IafIeHUs1 MH)KeHEePHBIMUA METOJMKaMHK PellieHus 3aziau (prU3uKK B3pbIBa U yapa.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Iucrunaa @U3UKA B3PBIBA U YIAPA sBfsieTcsl AUCIUNIMHON 00si3aTe/IbHOM YacTH 6y10ka 1
[IporpaMmsl IIOATOTOBKY 10 HaripasieHuto 17.05.01 boenpunach! u é3pbléamenu.

Cojgep>xaHue AUCLUIIIUHBI SIBJIIETCS  JIOTMYECKNUM TIPOJO/DKEHMEM  [IMCLITINH: YCTPOYICTBO
BOEITPUITACOB, B3PLIBATE/IEM U CHCTEM YIIPABJIEHUA JAEUCTBUEM CPE/JCTB
IMOPAKEHUS.

CopmepkaHvie  JUCLUIUIMHBI ~ SIBJISIETCS  OCHOBOM  [ijis  ocBoenus  gucuurimH:  BOEBAS
IDOPEKTUBHOCTDL CPEJCTB ITOPAKEHUSA N BOEITPUITIACOB, SKCIITEPUMEHTAJ/IbHASA
I'A30JUHAMUKA.

[penBapuTebHBIE KOMITETEHI[H, COPMHUPOBaHHBIE Y 00yUarOIerocs /10 Hauasia u3yueHus TUCLATUTAHBL:

¢ TICK-19 — CriocobeH OpreHTHPOBATLCSI B MHOT000Opa3uu COBPEMEHHBIX 00pa3I[oB DOepUIiacos,
B3pbIBaTe/iel, CUCTeM apTU/JIEPUICKOTO U PaKeTHOTO BOOPY KeHUsI, [eMOHCTPHPOBATh 3HaHHe UX
TEeXHUYEeCKUX XapaKTEePHUCTHUK U KOHCTPYKTUBHBIX 0COOEHHOCTEH, IPUMEeHsIeMbIX MaTepPUaioB U
TeXHOJIOT U



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sET 7 3.e., 252 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

AyMTOpHBIE 3aHATHS
B KOHTaKTHOii (hopme

HaumeHoBaHue Ppa3jesioB U JUIAKTHYECKHUX eJUHHL]

KYPC
CEMECTP
BCET'O
3aHATHSA
CamocrosiTe/IbHasA
pabora crygeHToB

BCETO
Jleknuu
JlaGoparopHbrit
NPaKTHKYM
IIpakTHUecKHe

®dopmupyemast
KoMmrmeTeHus, %

TICK-20

OIIK-11

OIIK-12

Pa3nen 1. BBejenne. YpaBHeHHUs ABH)KEHHs CIVIOIIHBIX
cpej. Beezienue. Vcrionb3oBaHue B3pbiBa B COBPEMEHHBIX
yciioBusix. [TepBblii 1 BTOPOii 3aKOHbI TEDMOANHAMUKH.

4 7 "YpaBHeHHs COCTOSIHUA BelljecTBa. Hanpsokenus v Jeopmariu 20 9 6 0 3 11
B TBep/IbIX Cpe/laX. YpaBHeHHsl [BIKeHUsl CKMUMaeMOoi TBepzoi
cpe/ibl. YpaBHeHHUs IBKeHUs! Hlea/lbHOM cpefibl. VIHTerpasbl
Ditnepa u bepHyum.

Pa3pen 2. PerieHue 0fHOMEpPHBIX H309HTPONHYECKUX

ypaBHeHHi ra3oBoii guHamMuku. IIpocrobie BostHbL. Ocobble U
obLLjye peleHus OHOMEPHBIX YPaBHEHHMI ra30B0i JMHAMUKH.

4 7 18 6 4 0 2 12

‘YpaBHeHus1 xapakTepucTuK. MiHBapuanTs! Pumana. ITpocteie

BOJTHBI CKaTHsl ¥ pa3pekeHust. [IBipKeHHe MopLIHs B TPyOe,

3aro/HeHHOM rasoM. Pasfer rasa B BaKyyMm.

10

Paspen 3. Teopus yjapHbIX BOJIH. YC/I0BUS BO3HMKHOBEHHs
Y/lapHBIX BOJIH. 3aKOHbI COXPaHeHHsI MacChl, UMITy/IbCa 1
SHEprvy Ha (pPOHTe YJIapHbIX BOJIH B Pa3/IMUHbIX CpeZlax.
CKOpOCTb y/]apHBIX BOJIH B rase. YiapHas aquabara. VismeneHve
4 7 SHTPOIUH ¥ TeMIlepaTypbl Ha pPOHTE yAapHOU BOJHBIL. 2 11 8 0 3 11
CubHbIe yaapHble BOJHBI B rase. HeoGpaTimble notepu
SHEpruy Ha (pOHTe yJapHbIX BOJIH. YPaBHEHUsI COCTOSHUS U
a/iabarbl yjapHOTO CKaTHst TBEPZABIX U KUAKKX cpef. Kocbie
yZAapHele BO/IHBI B rase. OTpa)keHHe y/japHbIX BOJIH OT )KeCTKOM
CTeHKH.

10

10

10

Pa3pen 4. Teopus AeTOHaLMOHHBIX BOJIH.
T'uapoAMHaMUYecKast TeOpHUs IeTOHALIMK B rasax. IlapameTpsl
UenmeHa-)Kyre. Yc0Bust yCTOWUMBO# leToHaLuu. Teopus
[AEeTOHALN KOH/IeHCHPOBAHHBIX B3PbIBUATLIX BEILIECTB.

4 7 ypaBHeHl/IH COCTOSIHUSA W U303HTPOIIBI ITPOAYKTOB JeTOHALUH. 25 13 8 0 5 12
Pacripe/iesieHe napamMeTpoB MPO/YKTOB JleTOHALMK 32 (PPOHTOM
JleTOHALIOHHO# BO/IHBL. CBOMCTBA MPOMBILUIEHHBIX
B3pPbIBUATHIX BeleCcTB. BrusHue TI0THOCTH B3pbIBUATBIX
BeIL|eCTB TeOMeTPUM U 060JI0UKH 3apsifia Ha MpoLiecc
JleTOHALUHU.

10

Paspen 5. Haua/ibHbIe mapaMeTpbl YAapHbIX BOJIH Ha
rpaHulIie pasjie/sia cpeji. YpaBHeHUs COCTOSIHUS Pa3/IMUHbIX
4 7 cpen. OTpa)KeHl/Ie [AETOHALMOHHBIX BO/IH OT HOBep)iHOCTI/I 23 12 8 0 4 1
BBICOKOIUIOTHBIX CpeJ. OTpa)KeHl/Ie AeTOHALMOHHOHW BOJIHBI OT
abCoMIOTHO JXeCTKol cTeHKH. Coy/lapeHre TBep/IbIX Tell.
TTepexoz, yAapHO#i BOJHBI M3 OJJHOM Cpe/ibl B APYTYIO.

10

Bcero 3a 7 cemecTp 108 51 34 0 17 57

45

37

37

Pa3pen 6. Pacuer nosist B3pbiBa B Pa3/IMYHBIX cpefiax. B3pei
B Bo3lyxe. POPMMPOBaHHE YAapHOH BOJIHBI B CIIOLIHOMN Cpefie.
PacueT ummysnbca B3pbIBa COCpeJOTOYeHHOrO 3apsifa. Metof,

4 8 TeOPeTHYeCKOro PellleHys 3a/jauu B3peisa 3apsaja BB B Boszgyxe. 31 15 8 3 4 16
VIHKeHepHble METO/bI pacyeTa IoJisi B3pbiBa B BO3/yXe.
MeTtoaMKa U pe3y/bTaThl pacyeTa TOYeUHOro B3pbiBa B BO3JyXe.
Dusuka B3pbIBa B BOZe. Pacuer TIapaMeTpPOB U 3aKOH ABWKEHUs
ra3oBoro my3sips I1/1.

12

12

12

Pa3paen 7. Oco0eHHOCTH JAeiCTBHsA B3pPBIBA M yAapa B
TBepAbIX cpejax. MexaHUYeCKre XapaKTePUCTUKK MaTepuaion
TpY BLICOKOCKOPOCTHOM Harpy)keHWH. YpaBHeHUs JIBHKeHHUs!
MPOYHOM CKUMaeMOH cpefibl (OAHOMEpHbIE). YapHble U

4 8 TUIACTHYeCKUe BOJTHBI B MaTepHasiax ¢ (ha3soBbIMU MepexoiaMu. 31 16 8 4 4 15
Paspy1eHue npy CTONKHOBEHUH Y/JAPHBIX BOJTH.
B3auMoyeiicTBre yapHbIX BojH. OTpaxenne YB ot cBoGoaHOIM
roBepxHOCTH. OTKO/I. YIpOUHeHHe 1 pe3Ka MeTa/lla yapHbIMU
BOJIHAMU.

12

12

12

Paspen 8. MeraHue Te/1 MPOAYKTaMH AeTOHALUH.
TeopeTrueckas oljeHKa UMITy/IbCa TIPY KOHTaKTHOM U
HEeKOHTAKTHOM /IefiCTBUM B3pbIBa Ha nperpazy. OnpejeneHue
4 8 CKOPOCTH MeTaHusl I/IaCTUH 1 060/104eK MpoAyKTaMu e 17 8 5 4 15
neToHauuu. KuHemaTtnueckue riapaMeTphbl MeTaHUS U
CTOJIKHOBEHHsI 000/10UeK Pa3roHsieMbIX B3PbIBOM. MeTozb!
yIipaB/ieHus1 eCTBUEM B3PbIBa B PAKETHO-apTH/I/IEPUHACKUX U
HH)KeHEePHbIX HOEIpUIacoB.

12

12

12

Paspen 9. KymynsTuBHoe felicTBHe B3pbIBa. DPu3nueckue
OCHOBbI KyMy/siLiu. ['1/ipoauHaMuyecKast Teopust IIOCKHUX
cxofsImxcs cTpyi. Kunemaruueckue napameTpbl
KYMY/IITUBHO#M cTpyH. OnpeziesieHre JuamMmeTpa v IyOuHsI
4 8 1pOGONHBI Mperpajibl KyMy/IsTUBHOM CTPyH. KOHCTpyKIjK 3 16 8 5 3 15
KYMY/ISITUBHBIX 3apsifioB. IIpubmkeHHbIH MeTo/, pacueTa
Tipo6GUBaHMSI TIperpazbl KyMy/ISITUBHBIM 3apsiZioM.
DopMHpOBaHHe B3PbIBOM KOMIAKTHBIX YJlapHUKOB. BriusiHue
TeXHOJIOTMH U3TOTOB/IEHHs] KYMY/ISITUBHBIX 3apsi/ioB Ha

3¢ dekTrBHOCTL GPOHENPOOUTHS.

15

15

4 8 Paspen 10. Dy1eMeHTBI TeOPHH MOJie THPOBaHUA B3PbIBHBIX 19 4 2 0 2 15
nmporeccos. AI'[I‘Opl/ITM MOJe/IMpOBaHMs IIPOLeCCOB B3phbIBa.

6

12

12

12
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MoyzenpoBaHHe MPOLIeCCOB B3pbiBa B BO3Ayxe. MeTozbI
06pabOoTKH OMBITHBIX JAHHBIX. [IpUbIMKeHHbIH Cr10co6
MOZIe/THPOBaHMUs (TeOMeTpUYeCKoe MOZeTMPOBAHNE) CJIOKHBIX

CUCTEM.

Bcero 3a 8 cemecTp 144 68 34 17 17 76 55 63 63
Bcero no gucuuninHe 252 119 68 17 34 133 100 100 100
3.2. AyAMTOPHBIA MPAKTHKYM
Oo0neMm,
Ne Homep u HaiMeHOBaHuUe pa3jesia
o/ [ —— TeMa NpaKTUUYeCKOr0 3aHATHUSA ayp.
4acoB
1 Paspen 1. BBesjeHve. YpaBHeHUs BBesienue. DyieMeHThI TepMOIMHAMUKHY. Ainabata 3
[BYDKEHUS CIIIOIIHBIX CpPef. ITyaccona.
2 Pa3pen 2. PellieHne ofjHOMepPHbIX HernpepriBHOe JBYKEHUE CIIOLIHOW cpefibl. Marble 1
H303HTPONNYECKMX YPaBHEHUH BO3MYILEHNS
3 rasoBoi AUHaMMKU. ITpocTele YCKOpEeHHOE ¥ pAaBHOMEPHOE BbIIBIXKEHHUE TOPIIHS U3 1
BOJIHBL. TpPyOBI, 3ar10/THeHHOH ra3oM. VicTeueHue ra3a B BaKyyM
3aKOHBI COXpaHeHUsI B UHTeTrpaTbHOU (hopMme.
4 Apnmabara yrapHoro ckatusi ra3oB. OfHOKpaTHoe 1 5
JIByKpaTHOe ckartue. [lapaMeTps! yapHbIX BOJIH B
Paspen 3. Teopus ynapHbIX BOJIH. rasax
OpHOMepHOe OTpakeHHe IVIOCKUX Y/IapHBIX BOJH OT
5 JKeCTKOM CTeHKU. B3aumozielicTBHe yfapHbIX BOJIH 110 1
HOpManu
6 PacueT mapameTpoB JieTOHAL[Y ra3000pa3HbIX U 1
KOH/IeHCHPOBaHHbIX B3PbIBUAThIX Bel|eCTB
7 B3pbiB KOH/IeHCUPOBaHHBIX BB B »kecTKoM 000/10uKe 2
Pazpen 4. Teopus feTOHaLIOHHBIX !
BOJIH. B3aumogeiictBre /1B ¢ pa3MuHbIMU CpefiaMy;
8 Haua/IbHbIe NapaMeTpel MpH OTPaKeHNH ’
JIeTOHALIMOHHOM BOJIHBI OT TTOBEPXHOCTH Pa3/IUYHbIX
cpen
9 Pasgen 5. HauanbHble mapametpel | [lepexof yiapHOi BOTHBI U3 OfHOM Cpe/ibl B IPYTYIO ’
y/apHBIX BOJIH Ha rpaHuiie paszesa |(pacriaj paspbisa)
10 |cpea. CoynapeHue TBepAbIX TeJsl Ha OOJBILNX CKOPOCTSIX 2
Bcero 3a 7 cemectp 17
11  |Pasgen 6. Pacuet mosst B3pbiBa B PacuerT rosnisi B3pbiBa B BO3Ayxe 2
12 |pasnuyYHBIX Cpefax. Pacuer nosisl B3pbIBa B BOZE U FPYHTe 2
13 [elicTBre B3pbIBa Ha META/I/IMUECKYIO Mperpagy 2
Pasgen 7. OCOGEHHOCTH /IeACTBUSL  |Pa3pylleHre MeTa/Iideckoii Iperpazbl Ipu
14 [B3phkIBA U yJapa B TBEPABIX CPEAX. |CTOJKHOBEHWM YAAPHBIX BOJH U UX OTPaKeHUH OT 2
CBODOOZIHOM 1TOBEPXHOCTH
15 Pasjien 8. MeTaHHe Te/l NpO/LyKTami Pacuer MeTaHus 000/104eK MPOJYKTaMU JIeTOHALIAN 2
16 |meronarpm. PacueT KMHeMaTHUyeCKHX TlapaMeTPOB COyZapeHUs ’
TUIACTHH U 000J104€K, Pa3rOHseMbIX B3PbIBOM
17 PacueT nmapamMeTpoB KyMy/ISITUBHOM CTPyH ’
Paznen 9. KymynatuBHOe AeiicTBUe |0CeCHMMMETPHYHOIO 3apsja
18 B3pbIBA. PacueT 6poHenpoOUTHs TIperpaibl KyMy/ISTUBHBIM 1
3apsi/ioM
Pasgen 10. DnemeHTs! TEOPUU
19 |MozempoBanys B3pLIBHBIX OcHoBBI IOAXOAA A1 MO/Ie/TMPOBAHHUS Y/:apHBIX 1 5
B3PBIBHBIX SIBJIEHUN
TIPOLIeCCOB.
Bcero 3a 8 cemectp 17
3.3. JIaGopaTopHbIil NPAKTHKYM
Ne Homep u HaiMeHOBaHUe pa3jesa Oo0bem,
Tema /1a00paTopHOro NpakTHKyma
n/n AUCLUIITUHBI ayji. 4acoB
1 Pa3zpen 1. BBeseHue. YpaBHeHUSs VccnemoBaHue [[eTOHALIMOHHOMN afrabaThl 0
[BVDKEHUS CIIJIOIIHBIX CPef. TIPY Pa3/IMYHOM SHeprorozBoje
Bcero 3a 7 cemecTp 0
I I
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2 |Pa3gen 6. Pacuer nosis B3pbiBa B VccnemoBaHye AeTOHALMOHHOM afuabaThl 3
Pa3/IMuUHBIX Cpejiax. [P pa3/InyYHOM 3HEpPrornojBoje
3 Pazpen 7. OcobeHHOCTH [leMCTBUS B3pbiBa |[lepexo/ yiapHOU BOHEI U3 OZIHOM Cpe[ibl B 4
U yJapa B TBEP/bIX Cpejax. IpyTyIo
4 Pa3pen 8. Mertanue Ten nNpogyKTaMu MeTaHue >keCTKOU T/IaCTUHBI IIPOIyKTaMHU 5
JleTOHALUU. B3pbIBa KOH/|€HCHMPOBaHHOro BB
5 Pasgen 9. KymynsTuBHOe fielficTBUe WccnemoBaHue pa3mMuHbIX MOJX00B /IS 5
B3pHbIBA. pellleHys 3aaud KyMyJIsLin
Bcero 3a 8 cemectp 17
3.4. CamocrosaTenbHast padora crygenra (CPC)
Ne Homep n HanMeHOBaHue pa3jena Oo0nemMm,
Copep)kaHue yueOHOro 3aiaHus
n/n JAUCLUIINHBI 4acoB
1 BrimosnHeHne TUMOBOrO pacyeTa 4
Pa3zpen 1. BBeeHve. YpaBHeHUs ABUKEHUS
5 |cruommmix cpeg. CamocTosiTebHOE U3yUyeHre TeOpeTHeCKoro 7
Marepua’sa o peKoMeH/lyeMO! JIuTeparype
3 Paspen 2. PelieHve ofHOMepHbIX CamMocTosTe/IbHOe U3yUyeHue TeOpeTHIeCKOro 8
H309HTPOIMYeCKUX YPaBHEHUM ra30Boit MaTepuasa I10 peKOMeH/lyeMO! JIuTeparype
4  |AMHaMUKU. [IpOCTBIe BOJHEL BelIm0o/1HeHMe TUITOBOTO pacueTa 4
5 CaMocTosTe/IbHOE U3y4YeHHe TeOpeTHYeCKoro v
Paspen 3. Teopus ypapHBIX BOJIH. Marepuaja 10 peKOMeHyeMOH uTeparype
6 BrinosnHeHMe TUMOBOrO pacyeTa 4
v CamocTosiTebHOE U3yUyeHre TeOpeTHeCKoro 8
Pazpnen 4. Teopusi ;eTOHALMOHHBIX BOJTH. Marepuasia I10 peKOMeH/lyeMOu JIuTeparype
8 BrinonHeHue TUMIOBOTO pacueTa 4
CamMocTosTeIbHOE N3yYeHUe TeOpeTHYeCcKoro
9  |Pa3gen 5. HauasibHble apamMeTphl YjapHbIX o 8
BOMH Ha FPAHHLIe PA3IeNa Cpe, MaTepHasa 1o peKoMeHlyeMoU UuTeparype
10 BrimosnHeHre TUMOBOTO pacyeTa 3
Bcero 3a 7 cemecTp 57
1 CamocTosTenbHOe U3yyeHre TeOpeTHYeCKOro 1
Pasgen 6. PacueT nonst B3pbiBa B pa3/iMyHbIX MaTeprasla rlo peKoMerAyEMOH JIMTEPAType
cpejax. [TogroroBka HCXO/HBIX JAHHBIX K
12 naboparopHoii paboTte, 03HaKOM/IEHHE C 5
MPOrpaMMHBIM 00ecIieueHueM
13 CamMocTosTe/IbHOe U3y4yeHue TeOpeTHYeCKOro 10
Paszzen 7. OcobeHHOCTH [IeMCTBUS B3pbIBa U VidTepHana o peROMETAYCMOH MTEpaType
yIjapa B TBEP/bIX CPE/Iax. [TogroroBka MCXO/HBIX JAHHBIX K
14 nabopartopHoi paboTe, 03HAKOMJIEHHE C 5
MPOrpaMMHBIM 00ecrieueHrueM
15 CamMocTosTe/IbHOE U3y4YeHHe TeOpeTHYeCKOro 10
Paszien 8. MeTanue Te MpOAYKTamy Marepua’sa o peKOMeHlyeMOol JUTeparype
[IeTOHALYHH. [TogroroBka HCXO/AHBIX JAHHBIX K
16 nabopartopHoli paboTe, 03HAKOMJIEHHE C 5
MpPOrpaMMHEIM 00ecrieueHreM
17 CamMocTosTe/IbHOe U3y4YeHHe TeOpeTHYeCKOro 10
Marepua’sia o peKoMeHlyeMOu JUTeparype
Pa:-men 9. KYMYJ'IHTI/IBHOE ,IIEI‘/JICTBI/IE B3pbIBd. HO,E[FOTOBKa UCXOAHBIX JaHHBIX K
18 nabopatopHoli paboTe, 03HAKOMJ/IEHHE C 5
MPOrpaMMHBIM 00ecreueHreM
19 [Paszen 10. DnemenTsi Teopin CamMocTodTe/IbHOe U3y4YeHHue TeOpeTHYeCKOro 10
MO/Ie/TMPOBaHUsI B3PbIBHBIX MPOLIECCOB. varephara rio pekoMERAYCMOM TMTEpaType
20 BrinosiHeHue TUMOBOTO pacyeTa 5
Bcero 3a 8 cemecTp 76
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4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUIIVIMHBI

CEMECTP HEJE/II CEMECTPA
34 5 6 9 10/11[12(13)14) 15 16 17
7 PI'P, KIloc |[P| | | PI'P,KIloc |IP KIloc, PT'P |[IP Bonp'ﬂlﬁ’fa“’ .
PI'P, KIloc, PI'P, KIloc, PI'P, KIloc,
8 1P AP 1P Op 1P ap Borp. Ok3

Ycii0BHBIe 0003HAYCHUSA:

P — nuarHocTuueckasi paboTa;
KIloc — KoHTpO/b TI0CeIaeMoCTH;
Bomnp.ud.3au — Bonpock! K AnddepeHIIPOBAHHOMY 3aueTy;
PT'P — pacueTHO-Tpaduyeckas pabora;
JIP — naboparopHas paboTa;
Borip. 3K3 — BOIIPOCEHI K 3K3aMeHY;

. 3a4. — qudepeHIMpOBaHHbIN 3aueT.

TeKyIuii KOHTPOJ/Ib YCIIEBAéMOCTH CTYI€HTOB TIPOBOJUTCS B [JUCKPETHbIE BDEMEHHbIE HHTEPBA/IbI B
creayommx popmax:

[TMarHoCcTuyeckasi pabora;
KOHTPOJTb MOCEI[aeMOCTH;
BOIIPOCHI K ndepeHI[IPOBaHHOMY 3aUeTy;
pacueTHO-rpaduueckas paboTa;
naboparopHas pabora;
BOIIPOCHI K 9K3aMeHY.

IIpomMesxyTouHasi arrecTanusi IIPOBOAXTCS B opMax:

e muddepeHIMPOBAaHHBIN 3aUeT;

® S5K3dMEH.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1. b. JI. I'mywak. . ®usuka B3peiBa. Capos: 13a-s0 POAL-BHUND®, 2008, 351. pec.

2. E. A. 3HamMeHCKuUH. . YapHOe U KyMY/ISITUBHOe JIeMCTBYe apTiuiepuiickux boenpurnacos. CI16.BI'TY
"BOEHMEX" um. A. ®. YctuHosa, 2017, 51 3k3.

3. JI. TI. Opnenko. . ®usuka B3pbiBa U yaapa. M.: ®U3IMATIINT, 2006, 37 3ks.

4. H. T1. MuxaiiioB. . OCHOBBEI MaTeMaTHueCKOr0 MOJIe/IMPOBAHKS MPOLIeCCOB B3pbiBa U yaapa. CIT0.BI'TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2012, 351. pec.

5.2. [lorionHUTe/bHAs IUTepaTypa Mo AUCLUIIIUHE:
He TpebyeTcsl.
5.3. [lepnogrueckue u3aHus:
1. Boripocel 06oponHo#M TexHuku. Cepus 16.

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

1. http://www.library.voenmeh.ru/ — ®ynzaamenTtanbHas 6ubmuoreka BI'TY «BOEHMEX» um. 1.®.
YCTHHOBA;

2. https://e.Janbook.com/ — 3BC JlaHb;

3. https://urait.ru/ — O6pa3oBarenbHasi riardpopma «HOpaiiT». [Isisi By30B U CCY30B..

CoBpeMeHHbIe TPOQeCcCHOHaNbHBIE 6a3bl JaHHBIX:

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

2. https://cyberleninka.ru/ - HayuHas s/ekTpoHHas 6ubmioreka « KubepieHHHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonmHOTeKcTOBast 3ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHZaMeHTalbHBIX UCC/IeJ0BaHUH.

VHdopMalioHHbIe CIIPAaBOYHbIE CHCTEMBI:

1. Texakcriept — MHbOPMaLMOHHBIN TIOPTa/l TEXHUYECKOTO pery/iupoBaHust: HopMel, paBuia, CTaHAapThI
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. Mathcad Prime 3.1.

5.6. I opmarioHHbIe TEXHOJIOTUH:

B3auMoygielicTBre ¢ obyuaroumucs nocpegcteom SMOC Moodle BT TY «k BOEHMEX» um. [I.®. YcTuHOBA.
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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. IIpakTHyeckue 3aHATHA:
1. lHTepakTHBHas JOCKa.

6.3. J/TabopaTopHbIe 3aHATHA:
1. Mathcad Prime 3.1.

6.4. IIpouee:

1. pabouee MeCTO TIpernofaBare/isi, OCHAIIlEHHOEe KOMITBEOTEPOM C JOCTYroM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAII[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpe/iHa3HaueHHbIe
[71s1 pabOThI B 3/1IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
®U3UKA B3PBIBA U YIAPA

AnHoTanusa paboueii nporpaMMsl

HMucuynmaa @PU3NUKA B3PBIBA U YIAPA siBisieTcst JUCLIMTIIMHON 00si3aTe/TbHOM YacTu O/1oka 1
MpOorpaMMbl NTOATOTOBKU MO HaripaBieHuto 17.05.01 boenpunachkl u e3pbieamenu. JIMCUUTIIMHA peau3yeTcs Ha
tdakyneTere E Opyxkue u cuctembl Boopyxenus BI'TY "BOEHMEX" um. [].®. YctuHoBa kadezapoit E3
CPEACTBA TTIOPAKEHUSA U BOETTPUITACEI.

JucuunivHa HallesleHa Ha (popMUpOBaHHe KomnemeHyuli:
[ICK-20 cnocoOHOCTb OCYLeCTB/ISATh NPOGECCHOHAIBHYIO0 JeATebHOCTb W TPUMEHSITb  METOABI
MareMaTHueckoro MO/e/IUpOBaHus 00eBoil 3(deKTHBHOCTH, HaJe)KHOCTH, OanIMCTUKH, a3pOHHAMUKH,
B3pbIBa, BBICOKOCKOPOCTHOTO yZjapa, KyMY/IsLUH, HalpshDKeHHO-J,e()OPMHUPOBAHHOTO COCTOSIHUS U pa3pyLleHus
KOHCTPYKLMI OOenpuIiacoB, a TakKe COMYTCTBYIOLIMX B3DBIBHBIX TEXHOJOTMH M TEXHOJOTMH [BOMHOTO
Ha3HauyeHwus;
OIIK-11 cnoco6HOCTh OpUEHTHUPOBATECS B TIPOOJEMHBIX CUTYalUsX W peliaTh CJI0XKHbIE BOTPOCHI
MIPOEKTUPOBAHMs1, IPOM3BO/CTBA, UCTILITAHNS 1 3KCIUTyaTallii O0enpuracoB ¥ B3pbIBaTesiel pa3IMyHOro THMa
Y Ha3Ha4yeHus;
OTIK-12 crmocoOHOCTh KaueCTBEHHO U KOJMUECTBEHHO OL[eHWBAaTh  Pe3y/lbTaThl, MaTeMaTHUeCKU
(hopMyMpoOBaTh TOCTAHOBKY 3aflaud W pe3y/bTaTbl ee pelleHWs NPUMEHUTeNbHO K MPOEeKTHPOBAHUIO,
MIPOU3BO/ICTBY, UCITBITAHUSIM U IKCILTyaTaly 00enprnacoB 1 B3pbiBaTesield pa3/IMYHOrO TUTIA ¥ Ha3HaueHusl.

Cojiep>kaHre JUCIUTUTUHBI OXBaThIBAeT KPYr BOMPOCOB, CBI3aHHBIX C W3y4YeHHEM OOIUX BOMPOCOB (PU3UKU
TOPEHUS U JIeTOHALIUM, W3yUeHUs yAApHBIX U /IeTOHAIIMOHHBIX BOJIH, OCBOEHHUSI METO/IOB PacyeTa MapameTpoB
TOpeHusi U [eTOHAL[UM, WU3yueHHs 3aKOHOMEpPHOCTel MeTaHMsi 000/I04eK TIPOAYKTaMH B3pbIBA, W3YyUeHUs
MOJIe/TMPOBAHUS SIBJIEHUH B3pbIBa W TOPEHUs], TIPUOOpeTeHNsI HABLIKOB pacdeTa MapamMeTpPOB KyMY/ISTHBHBIX
CTPy¥ UX TIPOHMKAHMS B TIperpajy, Bja/leHus1 MeTo/laMU aHasi3a TPOoLieCCOB B3PhIBHBIX U VAAPHBIX SIBI€HUM B
pasHbIX Cpefax, Ba/leHUs] aHaJIUTHUYeCKUMU W YMCJIeHHBIMM MeTOJaMH pacueTa B3pBIBHOTO BO3[eHCTBUS,
B/Ia/IeHUs] UHDKEHePHBIMUA MeTOZIMKAaMHU PellleHus 3a/jau B 00/1acTH (PU3UKU B3pbIBA U y/iapa.

[TporpamMmoii JUCLUIIIMHEI TTPelyCMOTPEHBI CJle/IyIollrie BUABI KOHTPOJIA:

TeKyluil KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCA B JUCKPETHBIE BpEMEHHbBIE NHTEPBAJIBI B
cnenyromux dhopmax:
e UArHOCTUYECKas paboTa;
¢ KOHTDOJIb MTOCEIaeMOCTH;
e BOMPOCHI K A depeHLIIPOBaHHOMY 3aueTy;
¢ pacueTHO-rpaduueckas paboTa;
e jyabopaTopHasi paboTa;
*  BOIMPOCHI K 9K3aMEHY.

ITpomesKyTouHasi arrecTarjusi IIPOBOAUTCS B hopMax:
e uddepeHIMPOBAaHHBIN 3a4eT;
e 5K3aMeH.

OO6m1as TPYJI0EMKOCTh OCBOEHHUSI JUCLMIUIMHBI COCTaBaseT 7 3.e., 252 u. ITIporpaMMoW JUCIUIIHHEI

Tpe/[yCMOTPeHBI JIEKLIMOHHBIe 3aHsATHs (68 u.), mpakTuueckue 3aHsTus (34 4.), 1abopaTopHbIil MpakThKyM (17
4,), caMocTosiTe/TbHast pabota cryznenTa (133 u).
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IIpunoxenue 2
K paoueii mporpaMme AMCLUILIHHbI
®U3UKA B3PBIBA U YIAPA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHUS JUCLIMIIIMHBI COCTaBgeT 252 4., U3 HUuX 119 u. ayAUTOpHBIX 3aHATHH, U 133
Y., OTBe/IeHHbIX Ha CAMOCTOSITe/IbHYI0 PabOTy CTyZAeHTa.

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 YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

TpyRoeMKOCTB,

HaumeHoBaHue padoThI PekomMeHnyemas iuTeparypa uac

Pazgen 1. Beegenue. YpaBHeHHs JBHKEHHUA CIUIOIIHBIX CPeJ.

H. I1. MuxaiinioB. . OCHOBBI MaTeMaTHUeCKOro
BrironHeHye TUIIOBOTO pacyera . 4
MOZle/IMPOBaHMs NPOLIECCOB B3pbIBa U yAapa:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2012
(1,2)
b. JI. I'nymak. . ®usuka B3pbiBa: Capos: U31-B0
POAL-BHUMO®, 2008 (1)
JI. T1. OpsieHko. . ®u3uKa B3pbIBa U yaapa: M.:

OU3IMATIINT, 2006 (1)
Wroro mno pasgeny 1 11
Pa3pen 2. PemieHne oJHOMepPHbBIX H309HTPONMYECKHUX YPaBHEeHU ra3oBoH JuHaMuKU. IIpocThie BOTHBI.
b. JI. I'nymak. . ®u3suka B3pbiBa: Capos: U3a-Bo
POALI-BHUNDD, 2008 (2)
JI. I1. Opsienko. . ®r3uKa B3pbIBa U yzapa: M.: 8
OU3IMATIINT, 2006 (2,5)

H. I1. MuxaiinoB. . OCHOBBI MaTeMaTH4eCKOro
MOZle/IMPOBaHUA IPOLIeCCOB B3pblBa U y/apa:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2012
3
Wroro no pasgeny 2 12

Paspgen 3. Teopus yjapHbIX BOJIH.
b. JI. I'nymak. . ®usuka B3peiBa: CapoB: U3a-Bo
POALI-BHUND D, 2008 (3)
JI. TI. Opsierxko. . ®u3uka B3pbiBa U yaapa: M.: 7
OU3MATIINT, 2006 (3)

H. I1. MuxaiinioB. . OCHOBBI MaTeMaTHUeCKOro
MOZle/ITMPOBaHMs NPOLIECCOB B3pbIBa U y/apa:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHoBa, 2012
4
Wrtoro no pa3zeny 3 11

Pazgen 4. Teopus feTOHAIlMOHHBIX BOJIH.
b. JI. I'mymak. . ®usuka B3peiBa: Capos: 13x-Bo
POAL-BHUMO®, 2008 (4)
JI. T1. OpsnieHko. . ®du3uKa B3pbIBa U yaapa: M.: 8
OU3IMATIINT, 2006 (4)
H. I1. Muxaitnios. . OCHOBBI MaTeMaTHueCKOro
MOZle/TMPOBaHMs MPOLIECCOB B3pbIBa U yjapa:

CamocTosiTenibHOe U3yueHue
TEOpeTHUeCKOro MaTepHasa 1o
PEKOMEH/[yeMOli JIUTepaType

CamocTosiTe/IbHOE U3yuyeHne
TeopeTHyeCcKoro MaTepuara Io
PEKOMEeHAyeMOU TUTepaType

BrinosiHeHHe TUIIOBOTO pacueTa

CamocrosTeIbHOE U3yUYeHHe
TEOpeTHYeCcKoro MaTepuasa 1o
peKOMeHyeMOM JiuTeparype

BrlInosiHeHMe TUIIOBOTO pacueTa

CamocTosiTesIbHOE U3yuyeHne
TeopeTUYeCKoro Marepuala Io
peKoMeHlyeMOM iuTeparype

CII6.BI'TY "BOEHMEX" um. [I. ®. YctiHOBa, 2012
®)
Wroro no pasgeny 4 12

BrlIrosiHeHHe TUTTOBOTO pacueTa
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Paspen 5. HauanbHble napaMeTphbl yAAPHBIX BOJIH Ha PaHMIie pasjesa cpej,.

CamocTosiTe/IbHOE HU3yuyeHne

JI. T1. OpnieHko. . ®u3umKa B3pbIBa U yapa: M.:
OU3MATIINT, 2006 (6,13)
b. JI. I'mymak. . ®usuka B3peiBa: Capos: 13x-Bo

TeOpeTUYeCcKoro Marepuasna Ino 8
pPeKOMeHAyeMOU TuTepaType PQEIH'BHHHS(D’ 2008 (5)
H. I1. MuxannoB. . OCHOBBI MaTeMaTHU4eCKOro
MO/le/TMpPOBaHUs TIPOLeCCOB B3phiBa U yAapa:
B CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHosa, 2012
bITIOJTHEHUe TUITOBOTO pacueTa ©6) 3
Wroro no pa3geny 5 11
Paspgesn 6. Pacuer no/is1 B3pbiBa B pa3/IMYHbIX Cpejax.
(aMOCTOATE/bHOE H3yHeHue JI. TI. Opsierko. . du3uka B3pbiBa U yaapa: M.:
TeopeTH4eCcKoro Marepuasa 1o T Ny B 11
pngMeH,qyeMoﬁ HI/ITeEaType PUSMATJINT, 2006 (7,8)
H. I1. MuxaitnioB. . OCHOBBI MaTeMaTHUeCKOTro
Tlogroroeka VICXOAHDIX /JaHHBIX K MOZle/TMPOBaHMs MPOLIECCOB B3phbIBa U yjapa:
naboparopHoti pabore, CII6.BTTY "BOEHMEX" nm. 1. ®. YcruHosa, 2012 5
03HaKOMJIEHUe C TIPOrpaMMHBIM %
obecrnieueHrEM
Wrtoro no paspeny 6 16
Pazgen 7. Oco0eHHOCTH JJeliCTBHUS B3PbIBa M YAapa B TBEPABIX CpeAax.
CaMOCTosTe/IbHO H3yUYeHHe JI. T1. OpsnieHko. . ®ur3uKa B3pbIBa U yaapa: M.:
TeOpeTUUYeCcKOro MaTepyasa 1o ®UBMATIINT, 2006 (12) 10
peKOMEHAYEMOﬁ JiiTeparype b.JL FflyH.IaK. . dusuka B3pEIBA: CapOB: I/I3,E[-BO
POALI-BHUND®D, 2008 (6)
TloAroToBKa MCXOAHBIX AAHHBIX K H. IT. MuxaiinoB. . OCHOBbI MareMaTH4YeCKOro
naboparopHoii pabore, MO/Ie/TMPOBaHHsI TIPOLIECCOB B3PbIBA U yZapa: 5
O3HAKOM/IEHWE C IIPOTPAaMMHBIM CIT6.FI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2012
obecrnieueHrEM (7.4,10.5)
Wroro no paspgeny 7 15
Paspen 8. MeTaHue Te/1 NPOAYKTAaMH [JeTOHALMU.
Sea(%%i;ziz%]ﬁo;;1?{;2;?“0 JI. TI. Opsierxko. . ®u3uka B3pbiBa U yaapa: M.: 10
PEKOMEeHAYyeMOU TUTepaType GUSMATIINT, 2006 (10)
H. I1. MuxaiinioB. . OCHOBBI MaTeMaTHUeCKoro
IlogroToka VICXOAHBIX JaHHBIX K MO/le/TMpPOBaHUs TIPOLeCCOB B3phiBa U yAapa:
naboparopHoti pabore, CII6.BI'TY "BOEHMEX" nm. 1. ®. Ycrutosa, 2012 5
03HaKOMJIEHHe C ITPOrpaMMHBIM (8,10.4)
obecrieueHreM
Wroro no pasgeny 8 15
Pa3zpen 9. KymynsaTuBHOe JjeiicTBHe B3pbIBa.
CaMOCTOsTe IbHOE M3yuUeHHe JI. T1. Opsienko. . ®u3uKa B3pbIBa U yapa: M.:
TeopeTUYeCcKoro Marepuasa 1o (DMBMUATHMT’ 2006 (11) 10
DeKOMeH/TyeMoii JTUTeparype UE. A. 3HaMeHCKI/IIE. . YapHOe ¥ KyMyJIITUBHOE
JeHcTBYe apTUepuiickux 6oenpumnacos: CIT6.BT'TY
N "BOEHMEX" um. []. ®@. YctuHoBa, 2017 (2)
OJTOTOBKA MCXOJHBIX IAHHBIX K o
o H. I1. MuxannoB. . OCHOBBI MaTeMaTH4eCKOro
sabopatopHoii paboTe, Vo ) 5
OSHAKOMIIEHHE ¢ IDOIPAMMELIM ,II[EJ'II/II')'OBaHI/IH HpOL'I'ECCOB B3pbIBa U yzapa:
CII6.BI'TY "BOEHMEX" um. 1. ®. YctrHosa, 2012
obecrneueHreM ©)
Wroro no pasgeny 9 15
Paspen 10. JneMeHTHI TeOPUM MO/ e/TUPOBAaHUS B3PbIBHBIX NPOLIECCOB.
CamocrosTebHOE U3yUeHUe
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
®U3UKA B3PbIBA U YIAPA

®OH/J] OODEHOYHBIX CPECTB

®DoH/| O1[eHOYHBIX CPe/CTB, MO3BOJISIONIHE OL[eHUThL Pe3y/IbTaThl 06yUeHH s 10 JaHHOM AUCIUITINHE, BKIFOUYAIOT
B ce0s:

e UarHocThueckas pabora

e pacueTHO-rpaduueckas pabora;

e BOMPOCHI K JuhepeHIIMPOBAHHOMY 3aueTy;
* KOHTPOJIb TIOCEIAeMOCTH;

e BOMNPOCHI K 9K3aMeHY;

¢ naboparopHas pabora;

e uddepeHIMPOBaHHBIN 3a4eT;

e 5K3aMeH.

Kpurepuu onennBanus

JuarHocruueckas: pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMMOC Moodle:

e TIpU ITPaBWILHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He aTTeCTalus;
e [IpU MPABWILHOM OTBeTe Ha 60% BOMpOCOB U OoJiee - aTTecTalysl.

PacueTHo-rpaduueckas padora
B Kypce npesycMoTpeHo iBe pacueTHO-rpacduueckuie pabotel (PT'P)
B nepBom cemectpe PT'P "ViccienoBaHue JBH>KEHUS IOBEPXHOCTEH pa3phIBa B ra3ax'' Mpe/CcTaB/seT co0oi
COBOKYITHOCTb OTYETOB M0 C/AeYyIOIIUM pasze/iaM:
1) Bo30yxeHre yaapHoU BosH (YB) B ra3e mpu JBMKEHUHU TIOPIITHS;
2) Bo30yX/ieHre YB B ©KaTol cpejie pU MrHOBEHHOM YCKOPEHUH TIOPIITHS;
3) untepdepeHLys AByX YB;
4) otpakeHre ¥YB oT abCO/TFOTHO »KECTKON CTEHKHU.

Bo BropoMm cemectpe PI'P "HcciienoBaHye yiapHO-BOHOBBIX MPOLECCOB" MPeCTaB/IseT COO0M COBOKYITHOCTh
OTYETOB M0 CJIeAYIOLUM pa3zenam:

1) Bo36yeHue yapHbIX BoH (YB) B r10cKomnapasieisHOM peskKiuMe:

1.1) mapametpsl ipoaykToB AetoHatwmu (I11) B Tuiockoctu UemnieHa-2Kyre 1 B 06/1aCTH MTOKOS;
1.2) orpaxenue I1[] oT aOCOMOTHO YKECTKOM CTEHKH U yIapHUKA;

1.3) napameTps! ¥YB B rase npu metanuu yaapHuka [1/1;

1.4) Bo30y>xaeHre YB npu coyZlapeHuH yAapHHUKA C >KeCTKOH M/IaCTUHOM;

1.5) nepexo/ yAapHOU BOHBI U3 OJHOU CpeJbl B IPYTYIO;

2) pacueT noJs B3pbiBa B Pa3/UUHbIX Cpefax:

2.1) pacueT nons B3pbIBa B BO3JyXe€;

2.2) pacueT 110J1s1 B3phIBa B BOJIE;

2.3) pacueT 1o B3pbIBa B TPYHTE;

O6e PT'P nipeficTaBnsFOTCA B edaTHOW dopme. 3amuToii PT'P cyskuT:
* Ha/IMUMe BCEX OTYETOB M0 YKa3aHHBIM pa3/iefam;

* COOTBETCTBHE BapUaHTa BbIZIAHHOMY 3a/IaHHUIO;

* Ha/IMuMe HeoOXoAUMOTO TpahuueCcKoro MaTepyarna;

* KQUeCTBO 0(OPMJIEHHS MTOSICHUTE/TbHOM 3aITMCKH.

OcHOBOM /151 TO/I0KUTe/IbHOM 3aiuThl PI'P siBjisieTcst JOCTH)KeHMe CTY/leHTOM 3HaHUI Ha ypOBHe He MeHee
60% 10 TeopeTHUYECKUM MaTeprasaM MNpoeHHOro Kypca. [s OLeHKH JOCTUTHYTOrO YPOBHS 3HAHUM
TperiofiaBaresieM 3aZlaeTcsl He MeHee 4 BOMPOCOB U OCYIL[eCTB/ISETCS KOHTPO/Ib KOPPEKTHOCTU U BEPHOCTH
OTBETOB CTy[eHTa.

Bonpocs! k guddepeHupoBaHHOMY 3aueTy

1. TIpu KaKoM yCJIOBHY HEBO3MOKHO 00pa30BaHMs MTPOCTHIX BOJIH B Ta3ax?
2. TIpy KakoM JIBM>KEHHH TIOPIIIHS, BbIZIBUTAeMOT0 M3 3ar0/THeHHOH ra3oM TpyObl, B ra3e obpa3yeTrcs
LIeHTPUPOBaHHasi BO/IHA pa3pshKeHUs ?
3. TIpu KakoM ABWKEHUH TIOPIIHS, ABMXKYILETOCS B 3aII0JTHEHHOM ra3oM TpyOe, B raze BO3MOXKHO 00pa3oBaHue
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Y[ apHbIX BOJH?

4. Kaxoi1 BuZi UMeeT 3aKOH COXpaHeHHs1 MacChl Ha PPOHTe yiapHOW BOTHBI?

5. Kakoi1 BU/| MIMeeT 3aKOH COXpaHeHHs] UMITy/IbCa Ha (PpPOHTE yjapHOW BOJTHBI?

6. Kakoii B1/i MeeT 3aKOH COXpaHeHHs1 SHepruu Ha (GpOHTe y/lapHOii BOHBI B COBEPILIEHHOM H/ieallbHOM rase?
7. UTto Takoe ynapHas BoJjiHa?

8. Kak n3MeHUTCS SHTPOIIHS Ta3a Npy Tiepexofie yepe3 GPOHT yAapHOUN BOTHBI?

9. Bo CKOJTBKO pa3 MOKeT ObITh CKAT ra3 Mpyu HeOrpaHUUEeHHOM BO3pAaCTaHWUM JIaB/ieHns Ha ()pOHTe yapHOU
BOJIHBI (CUJIbHAs BOJIHA), ec/ii KosdduiimenT Ilyaccona rasa k=1,4?

10. CchopmynupyiiTe nepBbIi 3aKOH TEPMOJUHAMUKHU.

11. ChopmynupyiiTe BTOPOU 3aKOH TePMOAUHAMUKH.

12. Yto Takoe aguabara ITyaccona?

13. Yto Takoe ynapHas aguabara ['Foronuo?

14. Yo Takoe npsimass MuxenbCcoHa?

15. Uro Takoe Touka JKyre u riiockocts YermeHa-Kyre?

16. YTo Takoe JeTOHALMOHHAS BOJHA?

17. B ueM CMBIC] TUAPOAUHAMUYECKON TeOPUH AeTOHALIUU?

18. Uro Takoe B3phIB?

19. Uto Takoe ropeHue?

20. Yto Takoe feToHaIUs?

21. B ueM cxXozCTBa M OT/IMUKe TOPEHUS U leTOHALU ?

22. YkakuTe OCHOBHYIO Kaccudukaimio BB.

23. 3anumre ycnosre YemneHa-)Kyre.

24. Uto Takoe HOpMa/bHbIN PEXXUM JIeTOHALIUU?

25. B ueM oT/IMuM [epecKatoro U HOpMaabHOIO pe)kuMa JleTOHaLn?

26. B ueM oT/IMuMs HEJOCKATOTO U HOPMAJIBHOTO pPeXXUMa JIeTOHaLumn?

27.YT0 Takoe abCOMIOTHAS JKeCTKAsA CTeHKA?

28. B ueM CMBIC/T aKyCTUYeCKOTrO IPUOJIFKEHKS TIPU pacueTe TlapamMeTpoB YB?

29. Uto Takoe aKyCTHYeCKasi )KeCTKOCTb Marepuasa?

30. Uto Takoe AMHaMHUeCKas )KeCTKOCTh Marepuasa?

31. [loueMy HEBO3MOXKHO CyI|eCTBOBaHUE yIapHBIX BOJIH pa3psKeHUs ?

32. UTo Takoe 30Ha XUMHUYECKOU Peaki[iu?

33. Uto Takoe /laB/ieHHe XMMUUeCKOro TMKa Wi JaBieHve HelimaHa?

34. TIpy KakoM 3HaUeHUHU T1OKa3aTesisi IOJIUTPOIIbI MPOAYKTOB AeTOHAL[UU X-t XapaKTepUCTHKHU B PellleHun
IuddepeHLMaNbHBIX YpaBHEHUH OyAyT MPSMBIMH?

35. UTo Takoe KpUTHUeCKUi AraMeTp AeTOHALIUU?

36. UTo Takoe 1ipe/iefibHbBIN AaMeTp AeTOHALIUU?

37. Kakue CBOMCTBA SHEpreTHUecKux MarepranoB (BB) Heo6X0oAUMbI 1 JOCTATOUHBI [I/ist BO30Y KIEeHHSsT
B3pbIBa?

38. Uto Takoe OPU3aHTHOCTH?

39. Uto Takoe (yracHOCTE?

40. Yro Takoe MaccoBasi CKOpOCTb?

41. Kak u3MeHsIeTcs MaccoBasi CKOPOCTb CBOOO/IHOM MOBEPXHOCTH TPerpa/ibl TIPH BLIXO/le Ha Hee yapHOU
BOJIHBI?

42. Kakue cyJau pacrajia pa3pblBa npH repexosie YB 13 ofiHoM cpefipl B APYTyI0 ObIBaeT?

KoHTpoJb noceniaeMocTu

OrjeHMBaeTCs MoCelleHre JIEKIMOHHBIX U TIPaKTUUeCKUX 3aHSITUM.
B 3aueT uyT TOMBKO MOJKPeI/IeHHbIe KOHCIIEKTOM T0CeIlleHHbIe 3aHSTHs. YPOBHU TOCeI[aeMOCTH U
COOTBETCTBYIOIIYE UM 0a/ibl YKa3bIBAKOTCS B TEXHOTOTUUECKOH KapTe TUCIIUTUTHHBI.

Bonpocsl K 3K3amMeHy
1. InddepenHiranpHbie ypaBHeHUs ra30BOM JUHAMUKY B BEKTOPHOM (opMme.
2. TuddepeHipanbHble ypaBHeHUs T'a30BOM JUHaMHUKH B KOOPJUHATHOU dopMme.
3. OcoOble perieHHst OfHOMEPHBIX JuddepeHIaIbHBIX YPaBHEeH I ra30Boi JUHAMUKH. VIHBapraHThI PriMaHa.
4. XapaKkTepUCTHKHU YpaBHeHUi ra3ofuHaMuKH. [locTpoeHue X — t JuarpaMM yZilapHO-BOJIHOBBIX ITPOLIECCOB.
5. BosiHa pa3pekeHust TIPH BLIIBM>KEHUH TTOPIIHS U3 TPYOBI, 3ar0/THEHHOM ra3oM (X — t JuarpamMma).
6. BorHa paspe)xeHust IIpY UCTeUeHUU ra3a B BaKyyM (X — t fuarpamma).
7. DyieMeHTapHasi Teopysi IOBEPXHOCTH pa3pbiBa B rasax. YpaBHEHUsI COXPaHEHHs MacChl, UMITy/bCca U
SHEPrUU.
8. CooTHo1IeHHe TUIOTHOCTeM rasa (pl/p2) Ha MOBEPXHOCTH pa3pbiBa (BBIBOZ KBaIpATHOTO YPABHEHMUS).
9. PacueT cooTHoIIeHuM1 MapaMeTpoB ra3a (u2/ul; p2/pl) Ha MOBepXHOCTH pa3phiBa.
10. CKOpOCTh y[iapHBIX BOJIH B rasax.
11. TTnockas ygapHast BoiHa. ITapameTpsl ra3a Ha ()pOHTe BOHBI.
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12. TTapameTpsI ra3a Ha GPOHTe CHIbHBIX YAPHBIX BOJIH.

13. Kocas ynapHas BosiHa. PacueT nnapameTpos.

14. Apnabara ygapHOTo CKaTusi ra3oB U eé 0COOeHHOCTH.

15. JetoHanus B ra3ax. CTpykrypa (ppoHTa JeToHal[MOHHOM BoJHBL ['umnore3a UenmeHa->Kyre.

16. IlapameTpsl JeTOHALMK B ra3ax.

17. CKOpOCTb JleTOHAl[MH B rasax.

18. [TapameTphbl JeTOHALMY KOH/IeHCUPOBaHHbIX BB.

19. M3mMeHeHue rapameTpoOB rasa 3a ()pOHTOM /[|eTOHAL[MIOHHOM BOJIHBI (Bo/mHa Taiiopa).

20. HauanbHble apaMeTphl IIPU OTPa’KeHUH [eTOHALIMOHHOM BOJIHBI OT TIOBEPXHOCTH BBICOKOIJIOTHBIX Cpef (B
MeTaJulaxX pX > pH). YAapHble afuabaTel MeTasuioB.

21. OTpakeHUe JeTOHAL[MOHHOW BOJHBI OT HeZle)OPMHPYeMOii CTeHKHU.

22. HauanbHble rapaMeTphl IPU OTPa’KeHUH JIeTOHALIMOHHOM BOJIHBI OT TIOBEPXHOCTH HU3KOIUIOTHBIX cpef (B
Bofie pX < pH).

23. PasneT NpoAyKTOB [IleTOHALIUU B BaKyyMe.

24. OTpakeHue BO3[yILHOM y/jlapHOI BOJIHBI OT )KECTKOW CTEHKHU.

25. ®opmHpoBaHuUe yapHOW BOJHBI B CIIJIOLIHOM Cpejie.

26. PacueT mo/ist B3phIiBa B BO3JyXe BLICOKO Hajl 3eMJIEH.

27. TlapaMeTphbl BO3AYIITHON yAAapHOM BOHBI TIPY B3PhIBE 3apsijia y TOBEPXHOCTH 3eM/IU (TTperpajbl).
28. PacueT moJisi B3pbiBa B BO/Ie.

29. OTpakeHHe ylapHOM BOJIHBI OT [IHA U TOBEPXHOCTH BOZl0EMaA.

30. B3peIB B rpyHTe.

31. HauanbHble mapamMeTpsl YapHbIX BOJIH [1PY IVIOCKOM COYJAapPeHUH TBep/bIX Tesl. PacueT napaMeTpos I10
anyabare T'TOrOHMO 1 B aKyCTHUECKOM TIPUOTVKEHUH.

32. HauanbHble lapaMeTphbl TIpU Tiepexo/ie yAapHOi BOHBI U3 OJHOW Cpefibl B IPYTYIO.

33. OcobeHHOCTH CKaTHsl TBEPALIX CPe/l B yIapHBIX BoJHaxX. OCHOBHBIE (haKTOPhI OTBETCTBEHHBIE 3a
paspylleHHe B yapHbIX BOJHAX.

34. dopma UMIy/bca yapHOU BOJTHBI B CTI/IABAX KeJie3a U eé CBsI3b € ajuabaroli yjapHoOTO CKaTwsl.
35. Innamuyeckas (OTKO/IbHAs!) IPOYHOCTh MeTasaa. PeHoMeHo/Iornueckast MoZiesib pa3pyllieHusl.
MHo)keCTBeHHbIe U IV1aJiKhe OTKOJIbI.

36. PacueT umIy/bca Mpy KOHTAaKTHOM B3phbIBE.

37. IMriynbc mpy O/IM3KOM HEKOHTAKTHOM B3pbIBe. AKTHBHAsI Macca 3apsijia.

38. PacueT CKOPOCTH CUMMETPHUUHBIX 000/I0UEK PA3TOHSIEMBIX B3DBIBOM.

39. PacueT CKOpPOCTH TJIaCTHH Pa3rOHsIeMbIX B3PbIBOM.

40. [TapameTpsl TeueHUs1 MeTasljia TIPY COyAapeHNH 00/TMLIOBKY KYMY/ISITUBHOTO 3apsifia.

41. [IpoHUKHOBeHVe KyMYJIATUBHON CTPYU B Mperpay.

42. TpexMmepHasi cxeMa KOChIX coylapeHHi. PacueT KiHemMaTHueCKUX rapaMeTpoB.

43. TpexmepHasi cxema IJIOCKHX COyZlapeHn. PacueT KnHeMaTHUeCKHUX ITapaMeTpOB.

44. YripouHeHUe MeTasuIoB B3pbIBOM. OCHOBHBIE ITOHATHS.

45. Capka MeTasioB B3pbIBOM. OCHOBHBIE [IOHATUS.

46. [IITaMrioBKa MeTasuI0B B3pbIBOM. OCHOBHBIE ITOHATHSI.

JIaGoparopHasn padora
JTabopaTtopHbie paboThI TIPe/ICTAB/SIETCS B 3/IEKTPOHHOM hopMe. 3aruTa 1abopaTopHBIX paboT
TPOXOAUT B (hOpMe ZIOKJIa/la CTYZeHTa O BLITTOJTHEHHOUM paboTe 1 OTBETOB Ha BOTIPOCHI MPero/jaBaTeris U3
TIepPeYHsI BOTIPOCOB /1J1s1 TabOpaTOpHBIX padoT, Mpe/cTaB/IeHHbIX B Y MK TUCIUTIIMHEIL
HomnyckoM K 3atjuTe 1abopaTopHOM pabOTHI CTYIEHTOM CTY>KHUT:
* Ha/IMuKe MPOrpaMMHOI peau3aliyu 10 BbITOJHEHHOM 1abopaTopHoi pabore;
* COOTBETCTBHME BapUaHTA 3a/IaHus, OTCYTCTBHE SBHBIX OIMOOK B pacuerax;
* Ha/IMuMe HeoOXOMMBIX pa3/esioB U rpahuuecKoro Matepuana;
* CrI0COOHOCTH /IaTh Pa3BepHYThIM KOMMEHTAPHI T10 TOJTyYeHHBIM pe3yJibTaTaM.

OCHOBOW /1151 TIONIOXKUTE/ILHOU 3aIIUThI TA00PaTOPHOM PabOThI IB/SETCS AOCTHKEHUE CTYAEHTOM 3HaHUM Ha
ypoBHe He MeHee 60% I10 TeopeTHUeCKUM MaTteprasiaM J1abopaTopHoi paboTsl. [Ijis Ol[eHK! I0CTUTHYTOTO
YPOBHSI 3HAHUU TMPeTo/iaBaTesieM 33/]aeTCs He MeHee 4 BOTIPOCOB U OCYIIIECTB/ISIETCS KOHTPOJIb KOPPEKTHOCTH U
BEPHOCTH OTBETOB CTY/I€HTa.

JuddepennupoBaHHbIil 3aueT

HoryckoM K fuddepeHIIPOBaHHOMY 3aUeTy C/IY)KUT 3alliiTa BCeX peyCMOTPeHHBIX paboueit
nporpaMmmotii JlabopaTtopHbIX paboT TEKYIIero cemecTpa.
OCHOBHOI1 /17151 OTIpe/iesieHust OLIeHKH IuddepeHIMPOBaHHOT0 3aueTa CTy)KUT KOJTMYeCTBO MPaBU/IbHBIX
OTBETOB Ha BOTIPOCHI M3 MePeyHs 3a/laHHBIX TIperofiaBaresieM, KOJMUeCTBO KOTOPhIX He Oosee 5:
* OL|eHKa «OT/IMYHO» - TIPH OTBeTe Ha 4 BOMpOCa;
* OLIEHKA «XOPOIIIO» - TIPY OTBETE Ha 3 BOMPOCa;
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* OLIEHKA «Y/IOBJIETBOPUTETHLHO» - TIPH OTBETE Ha 2 BOTIPOCa;
* OIIEHKH «He 3aUTeHO» B UHBIX CJTyvasiX.

JK3aMeH

ITpoMeXKyTOYHBINA KOHTPOJIb TIPOXOAUT B (hOpMe YCTHOTO 3K3aMeHa Mo Ousetam, cofiepyKaiiym 2
BOTIpOCa.
Pe3ynbTaThl OTBETOB CTY/IEHTA OIIeHUBAIOTCS OL[eHKAMU «OT/IMUHO», «XOPOIIIO», «yI0BIeTBOPUTEILHO» U
«HEY/IOBJIETBOPUTETHHOY.
OCHOBOI /7151 OTIpe/e/IeHUs OLIEHKU CTY>KUT YPOBEHb YCBOEHUS CTYZEHTOM MaTepuara, IpeayCcMOTPEeHHOT0
yueOHOH MpOorpaMmon AUCIIUILTHHEL.
- OLIEHKH «OTJIMYHO» 3aC/Ty)KUBAET CTYAEHT, 0OHAPY>KUBIIIMI BCeCTOPOHHEe, CUCTEMAaTUUYeCKOe U TTybokoe
3HaHUe YueOHO-TPOrpaMMHOTO MaTepuasia, yMeHre CBOOO/IHO BBITIOHSTE 3a/]aHUsA, IPelyCMOTPEHHbIe
MPOrpaMMO¥, YCBOMBIIIMUI OCHOBHYIO U 3HAKOMBIN C JOTMOJHUTENLHOM IUTEePaTypOi, peKOMeHI0BaHHOU
rporpammoii. Kak rpaeusio, olieHKa «OTJIMYHO» BLICTAB/ISETCS CTY/|€HTaM, YCBOUBIIUM B3aUMOCBSI3b
OCHOBHBIX ITOHSITUMN AUCLIUIUTMHBI B MX 3HAUEHUH JIJ1s1 PUoOpeTaeMoii npodeccry, MPOsIBUBIIMM TBOPUECKHE
CTIOCOOHOCTHY B TIOHWMAaHWH, U3/I0KeHUH 1 UCIO/b30BaHMH yueOHO-TIPOrpaMMHOI0 MaTepuaria U 3alluTa BCexX
MIpelyCMOTPEHHBIX pabouelt mporpaMmoli J1JabopaTopHbIX paboT TEKYIIEro ceMecTpa.;
- OLIEHKH «XOPOIILIO» 3aCTY>KHUBAET CTY/I€HT, 0OHAPY>XUBILIHM MOHOE 3HAHKE YU4eOHO-TIPOrpaMMHOTO
MaTepHaJia, yCIelTHO BBIMTOTHSIOMINN MpelyCMOTPEHHbIEe B TPOrpaMMe 3a/JaHVsl, YCBOUBILIHI O0CHOBHYO
JIUTEPATyPY, PEKOMEH/J0OBaHHYO B TIporpamMmMe. Kak mpaBuiio, OIIeHKa «XOPOILI0» BBICTAB/ISETCS CTyAEHTaM,
TOKAa3aBIlIMM CHCTEMAaTHUeCKHI XapaKTep 3HAHUH 10 AUCIUIUIMHE U CIIOCOOHBIM K MX CaMOCTOSITE/IbHOMY
TIOTIO/IHEHHIO ¥ 0OHOBJIEHUIO B X0/ie la/ibHekIeli yueOHoM paboThl U MPodeCcCHOHAMBHON [1eTeTbHOCTH U
3alyTa BCeX MpelyCMOTPeHHBIX pabodeli mporpaMMoli 1abopaTopHbIX paboT TEKYI[ero ceMecTpa.;
- OLIEHKH «Y/IOBJIETBOPUTE/ILHO» 3aC/TyKMBAET CTY/IEHT, 00HAPY>KUBIIMH 3HaHHE OCHOBHOTO YUeOHO-
MPOrpaMMHOT0 MaTtepuasa B 00bemMe, HeoOX0[UMOM /IJis asbHeliel yuebbl U npejcrosiieli paboThl 10
rpodeccuu, CTIPaBISIFOIIUIACS C BLITOJTHEHUEM 3aflaHUH, TTPe[yCMOTPEHHBIX TIPOTPAMMOM, 3HAKOMBIH C
OCHOBHOM JIUTEPATYPOH, pEKOMEHZI0BaHHOH MporpaMMoii. Kak mpaBuiio, OIleHKa «y0BJIeTBOPUTE/ILHO»
BBICTABJISIETCS CTY/|eHTaM, OMYCTUBILNM ITOTPELIHOCTH B OTBETe Ha 9K3aMeHe U MPU BbITOTHEHUU
9K3aMeHAIMOHHBIX 3aIaH|H, HO 00/1aatolM He0OXOIUMBIMU 3HAHUSIMHU [IJ1s1 KX YCTPAHEHUS TIO]]
PYKOBOJICTBOM TIPEIO/iaBaTesis v 3alluTa BCeX MpeyCMOTPEHHbIX paboyeli MporpaMMoii 1abopaTopHbIX paboT
TEKYII[eT0 CeMecTpa.;
- OIIeHKA «HEY/IOB/IETBOPUTETHLHO» BLICTAB/SETCS CTYEHTY, 00HAPYKUBIIIEMY MTPOOe/Ibl B 3HAHUSX 0CHOBHOTO
yueOHO-MPOrpaMMHOI0 MaTepuaa, 0MyCTUBIIEMY TIPUHIUIMAA/IBHBIE OIIMOKH B BBHITIOJTHEHUH
TpeJyCMOTPeHHBIX IPOrpaMMoi 3afjaHuii. Kak mpaBuiio, olleHKa «Hey/I0B/IeTBOPUTETbHO» CTaBUTCS
CTyZ€HTaM, KOTOPbIe He MOTYT MPO/IO/DKUTh 00yUeHre UK MPUCTYTIUTE K MTPOQ)eCCUOHATLHOH JIeSITeTbHOCTH
M0 OKOHYAHUH By3a 0e3 IOMOTHUTE/LHBIX 3aHITHH 10 COOTBETCTBYIOIIEH TUCIIUTITHHE.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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HM303HTPOMUAYECKHX nuddepeHIIPOBaHHOMY
4 | 7 |ypaBHeHHI 18| 6 | 4 0 2 12 10| 5 | 5 3ay4ery,
ra3oBoi PacuetHo-rpadrueckas
JAMHAMHKH. pabota
IIpocThie BOHBL.
Bonpocs! K
nuddepeHLIIPOBaHHOMY
4 | 7 [Paspend.Teopun | ) |y | g | o | 3 | 11 |10 10 10 sauety,
YAQPHBIX BOJIH.
PacuetHo-rpadrueckast
pabora
Bonpocs! K
Pazgen 4. Teopun nuddepeHIIPOBAaHHOMY
4 | 7 |meToHAHOHHBIX 25|13 | 8 0 5 12 | 10 | 8 8 3aueTy,
BOJIH. PacuetHO-Tpadhrueckas
pabota
Paspen 5. H(b(beB:z): pIEI) CELI;HHOM
HauanbHble A PEHLHP y
nmapamMeTpbl SAIETY,
4 | 7 23|12 | 8 0 4 1 | 10| 7 7 Kontposns
YAAQPHBIX BOJTH Ha
rpaHune pasiena TMOCeIIaeMOCTH,
PacuetHo-rpadrueckas
cpen.
pabora
Bcero 3a 7 cemectp 108 | 51 | 34 0 17 57 | 45| 37 | 37
Pazgen 6. Pacuer JIaboparopHast pabora,
4 | g |monsB3pEIBA B 311151 8 3 4 6 12 12112 Bompock K 5K3aMeHy,
Pa3/IMYHBIX PacuetHo-rpadrueckast
cpejax. pabora
Paspen 7. JlabopatopHas paboTa,
Ocobennocru Bonpocs! K 3k3aMeH
4 | 8 |peiictBusiB3pbIBa | 31 | 16 | 8 4 4 15 |12 | 12 | 12 P Y
1 VIaDA B TEEDALIX PacueTtHO-Tpaduueckas
yAap PA pa6ora
cpegax.
Pa3zpen 8. Meranue %ZTp;g;p;2i3zfe(:a’
4 | 8 |Ten mpopyKTamu 32|17 | 8 5 4 15 |12 | 12 | 12 P Y,
PacueTtHO-Tpaduueckas
JAeToHALNM.
pabota
Pasgen 9. Bonpocetx vy
4 | 8 |Kymynsruemoe |31)16| 8| 5 | 3 | 15 | 7 |15 15 P Y,
o PacueTtHO-Tpaduueckas
AelicTBHe B3pbIBa.
pabora
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Pa3pen 10.
JJIeMeHTHI TeOpHHU

JlabopatopHas paboTa,
Bormnpocs! K 3k3aMeRy,

8 |mogenmpoBammss | 19| 4 | 2 | 0 2 |15 |12 12 12 Konrpor
[IOCEIaeMOCTH,
B3PBIBHBIX
PacuetHo-rpadmueckas
MpPoIL{eccoB.
pabora
Bcero 3a 8 cemectp 1441 68 | 34 | 17 17 76 | 55| 63 | 63
Bcero no guciuninHe 252 (119| 68 | 17 34 133 | 100|100 | 100
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Kputepuu oneHuBaHus

IICK-20

Ne 1

Ne 2

Neo 4

Ne 5

Ne 6

Ne 7

Ne 1l

Ne 2

Ne 3

Bonpocbl omkpbimozo muna:

Ha uro, cornacHo nepBomMy Hauaay TepPMOAWHAMHUKH, PACXOAYETCST KOJTMUECTBO TEIJIOThI,
MOoZABeeHHOE K CUCTeMe?

Kakast pasMepHOCTb Y yZenbsHOro oonéma?

Kakasi pa3aMepHOCTb y KWUHeTHUYeCKOM 3Hepruu eIMHULIbI MacChl?

Kakast pa3MepHOCTb y y[e/IbHON TeryI08MKOCTH?

Kak /11 monuTporHoro npotiiecca U3MeHsII0TCS yebHble TeTVIOeMKOCTH TPU
TIOCTOSTHHOM /IaB/IEHVH U 00beme?

Hns Tpoliecca roKasaresb ITOJIATPOIIb! paBeH (
Hist MpoLiecca rnokasaresb MOJIUTPOIIbI paBeH 1
Ons Tpoliecca roKasaresb MOJUTPOIIbI paBeH k
Hns TpoLiecca rokasaresib MOJIUTPOIIbI paBeH 00

Teopusi ruApOAVHAMUAYECKOU M03BOJISIET CBSI3bIBATh MapaMeTphl ucxogaHoro BB c
rapamMeTpamMu MPOJyKTOB JETOHALUU B MJI0CKOCTH

Bonpocbl 3akpbimoz2o muna:

Hannbie BB npemHasHaueHsbl /1715 BO30Y>KIeHUs JeTOHAI[UM OCHOBHBIX (BTOPHUHBIX) BB:

- MetarensHOoe BB
- [IuporexHuyeckuii cocras
- bpusanTtHoe BB

- Naururpytoiee BB

[JanHble BB npuMeHstoTCS B KaueCTBe Pa3phbIBHBIX 3aps/0B:
- MerarensHoe BB

- [TupoTexHuueckuii coctaB

- bpusanTtHoe BB

- Naururpytoiee BB

JanHele BB mpumeHsOTCS B KaueCTBe MOPOXOBBIX 3aps/0B:
- MetarensHoe BB
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Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

- [IupoTtexHmyeckuii cocTas
- bpusantHoe BB

- Nnurmupytroiee BB

Jannbie BB nipuMeHsIOTCA B Tpaccepax:
- MetarensHoe BB

- [IupoTtexHuyeckuii cocras

- bpusantHoe BB

- Nnurmmpyroiee BB

s uanuvpytomyx BB xapakTepHa ciieytoliias 0COOeHHOCTb:

- Crioco6HOCTh AE€TOHMPOBATH IO BJIMAHWEM HEe3HAUNTE/IbHBIX TEeIJIOBBIX U/IA
MeXaHHn4YeCKHNX BHeIIITHHUuX BOBAEﬁCTBI/Iﬁ

- [Tepexoz B3pbIBUATOrO MpeBpallleHus] U3 TOPEHKs B IeTOHALMIO ¥ HAa000pOoT
- Huskas xumryeckasi CTOMKOCTb

- bosbloi repuoj HapaCTaHUA CKOPOCTH IMpoLecCa JeTOHALIUH.

[inst 6pr3aHTHBIX BB XapakTepHa criefiytorasi 0COOeHHOCTb:

- Cnoco6HOCTD ZIETOHUPOBATh IO/, BIUSTHUEM HE3HAUUTE/IbHBIX TEIJIOBBIX U/IH
MeXaHWUeCKUX BHEIITHUX BO3eHCTBUI

- [Tepexop, B3pBIBUATOrO MpeBpallleHus U3 TOPEHKs B IeTOHALMIO M HAa000pOoT
- Huskas xuMryeckasi CTOMKOCTb

- BosbI110ii ieprio/], HapacTaHUsi CKOPOCTH TIpoLiecca JeTOHAIUH.

T'opeHue siBgeTCs XapakTepHbIM MEXaHM3MOM B3DPbIBUATOIO Pa3/I0KeHUs [JIs:
- MetarenbHbix BB

- [TupoTexHMYeCKUX COCTABOB

- bpusanTHeix BB

- Nanumpyromyx BB

OTHoIlLIeHHEe YA€eJIbHbIX TeMJI0eMKOCTeH IpU MMOCTOSAHHOM [aB/IEHUU U obbeme
Ha3bIBae€TCA:

- TTokasarenem azpadarsl
- [TokasaresieM MOJIUTPOIIbI
- ITokasaresiem U303HTPOIIbI

- IToka3aresieM U30TPOIIBI

IMoa 06/1aCThIO TOKOST TTIOHUMAETCS:
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Ne 10

Ne 2

Ne 3

Neo 4

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 1l

- 0b6acTh, MaccoBasi CKOPOCTh MPOAYKTOB JIETOHAIMY B KOTOPOM paBHA HY/TIO
- obnacTb, faBieHre TPOAYKTOB JeTOHAIMY B KOTOPOH MOCTOSIHHO
- 06/1acThb, MIOTHOCTb POAYKTOB [IeTOHALMY B KOTOPOH MTOCTOSIHHO

- 06/1aCTh, CKOPOCTH 3ByKa MPOYKTOB /IETOHAI[UKA B KOTOPOH PAaBHO HYITIO

AxTtuBHasg macca BB — sT0:

- Macca BB, sHeprus KOTOpoli pacxoyeTcsi Ha COBepILIeHUe M0Ie3HOW MeXaHUYeCKOU
paboThI

- Macca BB, sHeprusi KOTOpo pacxo/[yeTcsi Ha MeTaHUe TeJla
- Macca BB, sHeprust KOTopoii pacxofiyeTcsi Ha KUHeTU4YeCKyto 3Hepruto camux I1/1

- Macca BB, sHeprus KoTopoii pacxofyeTcsl Ha KHHETUUEeCKYH0 SHEprHI0 MeTaeMoro Tefa
U KMHeTUYeCKyr0 3Hepruro camux I1]]

Bonpocbl omKpbimoz2o muna:

HasoBuTe 3aKoH, COIIacHO KOTOPOMY KOJIMUECTBO TeIJIOThI, [10/iBeJleHHOe K CHUCTeMe
pacxozlyeTcsi Ha U3MeHeHue BHYTPeHHel SHepruy TepMoJiIMHaMUYeCKol CUCTeMbI U
COBepIlIeHHe CUCTeMOM paboThl HaZl OKPY>Karolliei cpemot

B uém n3mepsieTcs yzenbHbIi 00bEM?

B uém u3mepsieTcst KUHeTHYeCKast SHeprUst eAUHULbI MacChI?

B uém n3mepsieTcs yzienbHasi TEJIOEMKOCTD?

Ons ripoliecca yziejibHble Ter0eMKOCTH IPU MOCTOSTHHOM
JIaBJIeHWH U 00beMe 0CTar0TCs Hen3MeHHBIMU

[nst u306apHOTo TpoLjecca rokKasare/ib MOTUTPOIbI PaBeH

1715t ©30TepMUYECKOTO TIPOLiecca MoKasare/ib MOIUTPOILI PaBeH

,[[J'IH aAI/Ia6aTI/ILIECKOFO rnpornecca rnoka3saresb IOJIMTPOIIbl paBEH

17151 ©30XOPHOTO TPOIiecca MoKa3are/ib MOJUTPOIIB paBeH

Teopusi ruapoAYHaMUYECKOU JeTOHAL[MU He M03BOJIsIeT pacCMaTpUBaTh
PeXUM JeTOHALUU

Bonpocbl 3akpbimoz2o muna:

Nunnumpyromye BB nipegnasHayeHs! 4j1s:

- BO30y)K/IeHUsI IETOHALIUM OCHOBHBIX (BTOpPHUUYHBIX) BB

- IDUMEHEHNW B KQU€CTBE DA3PBIBHBIX 3apAJ0B
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- IpUMEHEeHHs B KaueCTBe TTIOPOXOBBIX 3apA/0B

- IPUMeHEeHUsI B Tpaccepax

Ne 2 bpusanTtHeie BB ucnonb3yroTcs As:
- BO30y)K/IeHHsI [IeTOHAL[1 OCHOBHBIX (BTOPUYHBIX) BB
- [IPYUMEHEeHUs B KaueCTBe pa3pbIBHBIX 3apsi/i0B
- IPUMEeHeHMs B KaueCTBe TIOPOXOBLIX 3aps/i0B

- TIpUMeHEeHUsI B Tpaccepax

Ne 3 MertaresnpHble BB ucnonb3yrorces fjis:
- BO30y>K/leHHsI [IeTOHAL[Y OCHOBHBIX (BTOPUYHBIX) BB
- [IPYUMEeHEeHUs B KaueCTBe pa3pbIBHBIX 3apsi/i0B
- IPUMeHeHMs B KaueCTBe TIOPOXOBLIX 3apsi/ioB

- IPUMeHEeHUs B Tpaccepax

No 4 [MvpoTexHUYeCKUe COCTaBbl UCIIOb3YOTCS AJISL:
- BO30y)K/IeHUsI IETOHALIUM OCHOBHBIX (BTOPHUUYHBIX) BB
- IpYMeHeHUs B KaueCcTBe pa3phbIBHBIX 3apsi/|0B
- IPUMEHEeHUs B KaueCTBe TIOPOXOBHIX 3apsi/IOB

- IPUMEHEHUs B Tpaccepax

Ne 5 CnocobHOCTh AE€TOHHUPOBATH IO BJIUAHUEM HE3HAUNTE/IbHBIX TEIJIOBLIX WU
MeXaHHnYeCKHUX BHeIIITHHUX BOBAEﬁCTBHﬁ AB/ISETCSI 0COOEHHOCThIO:

- Metrarensnbix BB
- [InpoTexHUUeCKUX COCTaBOB
- BpusanTHeix BB

- nnnynpyronux BB

Ne 6 Bosbioii mepuof, HapacTaHusi CKOPOCTH TIPOLIeCca eTOHALWH SIBJISIeTCsl 0COOeHHOCTBIO:
- MetarenbHeix BB
- [InpoTexHUUeCKUX COCTaBOB
- BpusanTtHeix BB

- nnnynpyronux BB

Ne 7 s meTarebHBIX BB ¥ MMPOCOCTABOB XapaKTepHa C/IeAyIoiiast 0COOEHHOCTh:

- FOpeHMe [ABJIAETCA XapaKTePHbIM MeXaHW3MOM B3PbIBUATOI'0 PA3/I0KeHUA
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Ne 9
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- CrocoOHOCTh JIETOHHUPOBATh MO/ BIUSHUEM HEe3HAUUTEbHBIX TETIOBBIX WU
MexXaHWUeCKUX BHEIITHUX BO3/eHCTBUH

- HU3Kasi XUMHUUeCKasi CTOMKOCTh

- OOJTBLLION Tepro/; HapaCcTaHUsI CKOPOCTHU TIPOLiecca e TOHALHH.

OTHoIIIeHHe Y/eNbHBIX TETIOEMKOCTelH TPY MOCTOSTHHOM JIaBJIEHUU U 00beMe
Ha3bIBaeTCs:

- ITokasarenem aguadbarsl
- ITokasaresiem MOUTPOIILI
- ITokasaresieM M303HTPOIIBI

- [TokasaresieM U30TPOIIbI

O6nacTh, MaccoBasi CKOPOCTh ITPOJYKTOB ZIeTOHALMY B KOTOPOI paBHA HYJIIO
Ha3bIBaeTCs:

- 06/1aCTHIO TIOKOSI

- (pOHTOM ZIeTOHALIMOHHOM BOJTHBI

- (poHTOM yZIapHOM BOJTHBI

- HeBO3MYIIIEHHOU cpefioit

Macca BB, sHeprusi KOTOpoi pacxofiyeTcsi Ha COBepllieHHe T10/Ie3H0M MeXxaHuueCKOM
paboThI HAa3bIBAETCH:

- aKTHMBHasi Macca

- 9KBMBaJIeHTHAasi Macca

- Macca B3pbIBUATOrO BelliecTBa

- IIaCCHBHAasA MaccCa

Bonpocbl omkpbimozo muna:
BB nipeHa3zHaueHo [/1s1 BO30Y>KJeHUs IeTOHAL[UU OCHOBHBIX

(Bropuunbix) BB

BB npuMeHsItoTCSI B KaueCTBe pPa3pbIBHBIX 3apsifiOB

BB MPUMEHSAIOTCA B KAUeCTBe IMOPOXOBBIX 3apA0B

COCTaBbI MPUMEHSIFOTCS B TPaccepax

CriocoOHOCTh /IETOHUPOBATH TI0/] BJIUSIHAEM He3HAUUTETbHBIX TETJIOBLIX WU
MeXaHUUYeCKUX BHEIITHUX BO3AEHCTBUM SIBJIIETCA 0COOEHHOCTBIO BB
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Ne 6 Bobiioli mepuo/; HapacTaHUs CKOPOCTU TIPOLeCCa JIeTOHAIUH SIBJISIETCST 0COOEHHOCTHIO

BB

Ne 7 l'openue siBsieTCs XapakTepHbIM MeXaHU3MOM B3PbIBUATOr'O PA3JIOKeHUs [JIst
BB u COCTaBOB

Ne 8 OTHoIIIeHYe y/ie/bHBIX TeTI0eMKOCTel MPU MOCTOSTHHOM JIaB/IeHUH U 00beme

Ha3bIBaeTCHd IT0Ka3aTe/jiemM

Ne 9 O06mnacTb, MaccoBasi CKOPOCTb TIPO/IYKTOB /IeTOHAI[UM B KOTOPOY paBHA HYJTHO Ha3bIBAaeTCS
00/1aCcThI0

Ne 10 [aiite oripeseneHue akTuBHOM Macce BB
Bonpochbl 3akpbimoz2o muna:

Ne 1l CornacHo 1iepBoMy Hauajly TepMOAWHAMUKY, KOJIMYEeCTBO TeIlIOThL, II0JBe/IeHHOe K

CHUCTeMe pacxoAyeTcsd Ha:

- I3MeHeHMe BHyTpeHHel SHePrUy TepMOJMHAMHUUeCKOW CHCTeMBI U COBepIIeHN e
crCTeMOl paboThI HaJl OKpY Karoltiel cpesion

- VI3MeHeHMe SHTPONUY U BHYTPeHHel SHepruy TepMOANHaAMUUeCKOW CHCTeMbI
- VI3MeHeHUWe SHTA/ILITUM U Pad0Ty BHYTPEHHUX CHJI TEDMOAMHAMHUYE CKOU CUCTEMBI

- Tonbko Ha M3MeHeHHe BHYTPeHHelH SHepruy TepMOoANHAMUYeCKON CHCTeMBI

Ne 2 YnenbHbil 00beM U3MEPSIETCS B:
- M3/Kr
- Kr/m3
- 1/m-3

-M3

Ne 3 KuneTnueckasi SHeprusi eJUHULILI MacChbl U3MepsieTCs B:
- M2/c2
- M2/(c2-Kr)
- (M2-kr)/C2

- m/c2

Ne 4 YnenbHas TEI0EMKOCTh U3MEPSIeTCS B:
- ox/(K-kr)
- IMa/(K-kr)
- Jx/Kr

- ITa/kr

Ne 5 715 TOMMTPOITHOTO TIpoLiecca yaeabHble TeTJI0eMKOCTH TTPU TTOCTOSIHHOM JIaB/ieHU! 1

26



Ne 8

Ne 9

Ne 10

obbeme:

- Ocrarorcst HeM3MeHHbIMHU

- [Iponop1ioHaMIbHO U3MEHSIFOTCS

- HenponopriyioHaIbHO M3MEHSTFOTCSI

- O1HaKOBBI

Yemy paBeH TMOKa3aTeb MOJUTPOIIBI 71 U300apHOTro rporiecca?
-0
-1
-k

-3

UeMy paBeH IOKa3aTeb IIOMIWTPOIIBI /151 ©30TePMUUEeCKOro Ipoiiecca?
-0
-1
-k

-3

UYeMy paBeH TOKa3aTeb TTOJMTPOIIBI /1S a/jiabaTideCcKoro rporecca?
-0
-1
-k

-3

quy paBeH I10Ka3areJ/ib IMOJIUTPOIIbI /i U30XOPHOT'0 npouecca?
-0
-1

-k

BribepeTe HeBepHOe yTBEpIKAeHHEe
Teopust TMAPOIUHAMUYECKOHN /TeTOHALUN:
- UCIO/b3YeTCs [/ OMKUCaHUs JeTOHALMY TOMbKO XUAKUX BB

- TI03BOJISIET CBSI3bIBATh MapaMeTprl UCX0AHOro BB ¢ mapameTpamMu MpojyKToB
[leTOHalMK B IIockocTh YenmeHa-)Kyre

- UCKJTIOUaeT U3 PACCMOTPeHUsI 30Hy XUMUUeCKOU peakiun
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- He T1I03B0JIAeT paCCMaTPUBATh HE,ELOC)KEITLIIZ PEeXUMBI JeTOHALINHU
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