MUWHOFBPHAYKU POCCUU
(deaepanbHoe rocyfapcTBeHHoe OI0PKeTHOe 00pa3oBaTe/IbHOE YUpPe)K/ieHHe BBICIIero 00pa3oBaHus
«BanTuiickuii rocyfapcrBeHHbIi TexHnyeckul yausepcuter «BOEHMEX» um. I.®. YcTuHoBa»
(BI'TY «BOEHMEX» um. JI.®. YcTHHOBA)

YTBEPXIARO
HekaH dakynbTeta

CycanH A. B.
(mopmumch) DdUO
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI

DOU3UKA B3PbBIBA 1 Y/IAPA
HamnpasyieHnue/cnenaaibHOCTb 17.05.01 boennpunackl ¥ B3pbIBaTEeIH
TOATOTOBKH
Crnenuanu3anusa/mpoguis/mporpaMmma TexHo0/10rusA NPOU3BOACTBA, CHAPSKEHHUA U MCHbITaHUI 00enpuIacos
MOArOTOBKH
YpoBeHb BbICIIIero o0pa3soBaHust Croenyajaurer
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BOOPY)XEHUSA
Kadeapa-pa3padorunk paboueit E3 CPEJICTBA ITOPAXKEHUSA 1 BOEITPUITIACBHI
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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 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

E2 TEXHOJIOT'YA U ITPOU3BO/ICTBO APTUWIIEPUMCKOI'O BOOPY XEHUS

3aBepytomuii Kadeapoii Mieanos K.M., 1.T.H., pod.




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:

OIIK-11 — crocobHOCTE OpHUEHTHPOBAThCS B TPOO/IEMHBIX CUTYalMsiX W pellaTb CJIOXKHbIe BOIPOCHI
MIPOEKTHUPOBAHUS, TTPOU3BO/ICTBA, UCITBITAHUS M IKCTI/TyaTal[ii OOeTIPUIIAcOB M B3pLIBATe/IeM Pa3/TUuHOrO THIIA
Y Ha3HaueHus

OIIK-12 — criocobHOCTh KaueCTBeHHO W KOJMYECTBEHHO OLIEHWBaThb pe3y/bTaThl, MaTeMaThiecKd
(opmMynvpoBaTh TOCTAaHOBKY 3aZladd U pe3y/bTaThbl ee pelleHus] NMPUMEHUTeNbHO K TPOeKTHPOBaHUIO,
IIPOM3BOZICTBY, UCTILITAHUSIM U KCILTyaTaljiy 60enpuIiacoB 1 B3pbiBaTesiell pa3/IMYHOro THIA U Ha3HaYeHUs!

@DOopMHPOBAHUIO KOMIIETEHIIUI CTy)KHT [JOCTHKEHHE C/IeIYIOIIUX Pe3y/IbTaToB 00pa30BaHMs:
OIIK-11

3HAHUA:

0COOeHHOCTe! y/japHO-BOTHOBBLIX TIPOL[ECCOB, TMPOUCXOIAIMX TPU AeHCTBUN CpPeJCTB IMOPaXKeHUsT U
0oernpurIiacos;

YMeHUs:

MIPUMEHSITh [TO/TyUeHHbIe 3HAHUS K TIPOEKTUPOBAHHIO 37IEMEHTOB CPEe/ICTB TIOPa’KeHHsI U HOeTpUIiacos;

HABbIKU:

B/IaJIeHUsI pacUeTHBIMM METOZlaMH pellleHus 3a7ad (U3UKU B3pbiBa W yAapa MPUMEHUTEbHO K BUIY
JIeMCTBUS CPeICTBA TTOPAKEHHS.
OIIK-12

3HAHUA:

(DM3HKH OCHOBHBIX TIPOL[ECCOB, OMMCHIBAOLIUX SIBJIEHUS TOPEeHUS U B3PhIBa;

YMeHUs:

MPOBO/IUTH KAUE€CTBEHHYIO OLIEHKY TIPUTOAHOCTH U MPUMEHUMOCTH UCTIO/Ib3YEMbIX PAaCUETHBIX METO/IOB
Y MoJieJielt ijist pelieHyst 3aau (pU3MKY B3pbIBa U yAapa;

HABbIKU:

B/IafIeHUs NH)KeHePHLIMI MEeTOIMKaMM PeIlieHus 3aziau GU3UKK B3phiBa 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.

Copep>xaHue AUCHUTIIMHBI SIB/ISIETCS OCHOBOM /1T OCBOEHHS AVCLIATUINH! IKCIUVIYATALIUA N
MUCIIBITAHUA BOEIIPUIIACOB CHUCTEM APTW/IJIEPUMCKOI'O, PAKETHOI'O "
BOMBOBOI'O BOOPY )XEHWSI.

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

¢ OIIK-7 — CrniocobeH aHamM3UPOBAaTh TeKyIlee COCTOSIHHE 1 TeHAEHLIMM Pa3BUTUsI OPY>KHUSI U CUCTEM
BOODY>KEHUsI

¢ TICK-4.03 — CriocobeH HCM0/1b30BaTh 3HAHUS KOMIIOHOBOUYHBIX CX€M, KOHCTPYKTHBHBIX 0COOEHHOCTeH
U creljyKy HYHKIMOHUPOBAHUS Pa3IMYHBIX BUOB O0€NpHUIIacoB NP MPOEKTUPOBAHUN
TEXHOJIOTMUEeCKMX TPOLIECCOB UX MTPOU3BO/CTBA



OO0111as TPY/I0EMKOCTh JUCITUTUTMHBI COCTaB/seT 6 3.e., 216 u.

3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HaumeHoBaHuUe pa3fenoB ¥ AUJaKTHYECKUX eIHHHILY

BCEI'O

AyguTOpHBIE 3aHATHS
B KOHTaKTHOM ¢opme

BCETO

Jlekuuun

JlaGopaTopHbIi
MPaKTHKYM

IIpakTHUecKHe
3aHATUA

CamocTrosTe/bHas
paboTa CTyAeHTOB

®dopmupyemast
KoMmmereHus, %

OIIK-11

OIIK-12

Pa3gen 1. BBejeHne. YpaBHeHUs ABH)KeHHs CIUIOLIHBIX Cpef.
Beegenue. Vcronb30BaHKe B3pbiBa B COBPEMEHHbIX YCI0BUsIX. [1epBblii U
BTUpOf?l 3aKOHBI TePMOJUHAMUKU. ypaBHEHI/lﬂ COCTOsIHM BelllecTBa.
HanpsokeHus U ieopmaliiy B TBepABIX cpefiaX. YpaBHEHUs JBIKEHUs
CKMMaeMOM TBep/ioH Cpe/ibl. YpaBHEHUsI IBIKEHUS U/iea/lbHOU Cpe/ibl.
Wurerpans! Oiinepa u bepuysm.

18

12

Paspen 2. PerieHue 0fHOMePHBIX H309HTPONHYECKHUX YPaBHEHHH
rasoBoyi AuHaMHuKH. [IpocThie BoHbL. Ocobble 1 061Me perieHys

O HOMEPHBIX ypaBHEHI/lﬁ ra3soBoW AWHaMHKH. ypaBHeH]/IH XapaKTepUCTUK.
WnBapuaHThl PumaHa. TIpocThle BOHBI CKaTUsl M pa3pexkeHust. [IprkeHue
ropiuHsi B TpyGe, 3aro/HeHHOl ra3oM. PassieT rasa B BaKyyM.

20

12

Pa3gen 3. Teopust yjapHbIX BO/IH. YC/I0BYsl BOBHUKHOBEHUs y/lapHbIX
BOJIH. 3aKOHbI COXPaHeHHs1 MaCChl, UMITy/IbCa U SHepruu Ha (poHTe
YAapHBIX BOJIH B Pa3MMuHbIX cpefax. CKOPOCTh y/japHbIX BOJIH B rase.
YpapHast afuabara. Vi3MeHeHye SHTPOIMK U TeMIIepaTypbl Ha (GpoHTe
y/iapHoit BosiHbl. CH/ibHbIE YapHble BO/IHBI B rase. Heobparumbie notepu
SHepruu Ha HPOHTe yAapHBIX BOJIH. YPaBHEHHsS COCTOSHUS U afnuabarhl
Y/IapHOTO CKaTusl TBePABIX 1 XUAKUX cpefi. Kockle yiapHble BO/IHBI B rase.
OTpa)KeHue YZAapHBIX BOJIH OT JKECTKOW CTEHKH.

23

11

12

10

10

Pa3pen 4. Teopusi AeTOHALMOHHBIX BOJIH. ['MpoHaMIYecKast Teopus
JleToHaLuu B rasax. ITapamerpsl YenmeHa->Kyre. YcioBust ycToiunBoit
JeToHauuy. Teopus leTOHALMK KOH/IeHCUPOBAHHBIX B3PbIBUAThIX
BeIL[eCTB. YPaBHEHUsI COCTOSHUSI U M309HTPOIIbI IPOAYKTOB [JeTOHALUH.
PacripeyjesieHrie mapaMeTpOB MPOAYKTOB IeTOHALMK 38 (HPOHTOM
JleTOHaL{MOHHOM BO/THBI. CBOMCTBA NMPOMBILLIEHHBIX B3PbIBUATBIX
BeleCTB. BnusiHue rnoTHoCTH B3pbIBUATHIX BellleCTB reOMeTPpUr U
00607104KH 3apsiia Ha TIPOLIeCC JeTOHALI|H.

24

13

11

Paspen 5. HauanbHble nap TPbI YAAPHBIX BOJIH Ha IP
pa3jiena cpe. YpaBHeHUsl COCTOSIHUS pa3/IMuHbIX cpefi. OTpakeHue
JEeTOHALIMOHHBIX BOJIH OT TIOBEPXHOCTU BBICOKOIIJIOTHBIX CpeJ. OTpa)KeHne
JleTOHALIOHHOM BOJIHBI OT aBCOMOTHO >KeCTKOM cTeHKU. CoyapeHne
TBepAbIX Tes1. [lepexoy yapHOii BOMHBI U3 OJHOM Cpefibl B APYTYIO.

23

13

10

Bcero 3a 7 cemecTp

108

51

17

17

17

57

37

37

Pa3gen 6. Pacyer nosisi B3pbiBa B pa3/IM4HbIX cpeax. B3peis B
BO3ziyxe. POpPMHpOBaHHe YAapHOi1 BOJIHBI B CII/IOIIHOM cpefie. Pacuer
HMITy/IbCa B3pbIBa COCPE/IOTOUEHHOrO0 3apsiia. MeToz TeopeTHueCcKoro
pelleHusa 3a/iauy B3pbIBa 3apsza BBB BO3JyXxe. I/IH)KeHEle:Ie MeToAbI
pacueTa Io/isi B3pbiBa B BO3/lyXe. MeTo/MKa 1 pe3y/bTaThl pacueTa
TOYeUHOro B3pbIBa B Bo3zyxe. dusrka B3pbiBa B Bojie. PacueT mapameTpoB
1 3aKOH /IBIDKeHHsI ra30Boro my3eips [1]1.

23

11

12

12

12

Paspen 7. OcoGeHHOCTH efiCTBUsA B3PHIBA U yAapa B TBEPAbIX CPejax.
MexaHuueckue XapaKTepruCTUKH MaTepuasoB IIPU BEICOKOCKOPOCTHOM
Harpy>xeHuu. YpaBHeHUsl [JBHKeHNs! TIPOYHON C)KMMaeMoi cpefibl
(onHOMepHbIe). YapHble U I/1aCTHUeCKHe BOJIHbI B MaTepHaax ¢
(ha3oBEIMU Tepexozamu. PaspyiiieHue py CTOJKHOBEHHH y/japHbBIX BOJIH.
BsaumozelicTBre yAapHbIX BoiH. OTpakeHne YB oT cBoGoaHOM
1oBepxHOCTH. OTKO/I. YIIPOuHeHHe 1 pe3Ka MeTaJlla y/lapHbIMU BOJIHAMH.

24

12

12

12

12

Pa3pen 8. Meranue Te/1 IPOAYKTaMHu jeToHauuu. TeopeTiyeckast
OL{eHKA MMITy/IbCa TIPH KOHTaKTHOM W HEKOHTAKTHOM /efiCTBUH B3pbIBA Ha
niperpafy. OnpeyiesieHre CKOPOCTH MeTaHHUs IJIACTUH M 060/10uek
MpOAyKTaMM JeToHaluu. KuHemaTnueckye napameTphl MeTaHHs U
CTOJIKHOBEHHUS 000J10UeK PpasroHAeMbIX B3PBIBOM. METOABI yripaBneHus.
JleliCTBHEM B3pbIBa B PaKeTHO-apTU/LIEPUICKUX 1 MH)KEHEPHBIX
60ernpuriacos.

24

13

11

12

12

Paspen 9. KymynsiTuBHoe jeficTBHe B3pbiBa. PH3nuecKre 0CHOBbI
KyMy/siLiid. 'uapoarHaMiyeckast TeOpyst IVIOCKUX CXOASIIMXCS CTPYH.
Kunemarnueckue napameTpbl KyMy/ISsTUBHOM cTpyn. OnpesienieHne
/iaMeTpa U TTyOUHBI IPOGONHBI MPerpajibl KyMY/ISTUBHOM CTPYH.
KoHCTpyKLMH KyMy/ISITUBHBIX 3apsi/ioB. IIpubnukeHHbINH MeTOZ pacyeTa
npo6uBaHus Nperpajbl KyMy/ISTUBHBIM 3apsiioM. PopMupoBaHie
B3PBIBOM KOMITAKTHBIX y/1apPHUKOB. BivsiHMe TeXHONIOTUK U3rOTOB/IEHHUS
KYMYJIATHBHBIX 3apsiioB Ha 3(heKTUBHOCTb OPOHENPOBUTHSI.

22

12

10

15

15

Pazpen 10. D1eMeHTHI TEOPHH MO/e/IMPOBAHUSA B3PBIBHBIX IPOLIECCOB.
AJNropuT™M MOZIe/TMpOBaHHs TIPOLIeCCOB B3pbiBa. MozieipoBaH1e
TPOLIeCCOB B3pbIBa B BO3/lyXe. MeTo/ibl 06pabOTKH OMbITHBIX [JAHHBIX.
TTpubmKeHHbIi CrIocob MozeMpoBaHus (TeOMeTpUYeCcKoe
MO/Ie/IMPOBAHKE) CIOKHBIX CHCTEM.

15

12

12

12

Bcero 3a 8 cemectp

108

51

17

17

17

57

63

63

Bcero o gucuunnHe

216

102

34

34

34

114

100

100

3.2. AyAMTOPHBIA MPAKTHKYM

Ne
n/n

HOMep U HAMMEHOBaHUeE pa3je/ia

JMCLIUTLTHHBI

6

Tema NPAKTHYECKOr'o 3aHATHUA

OoneMm,
ayz.
24403




4acoB
1 Pa3zpen 1. BBesjeHue. YpaBHeHUSs BBeieHue. DyieMeHThI TEPMOJUHAMUKY. AtabaTta 3
JBIDKEHUS CIIOLIHBIX Cpe,. Ilyaccona.
2 Pa3zpen 2. Pemienne ogHOMepHBIX HerpepbiBHOe ABYKeHUe CITIOIIHON cpe/ibl. Masbie 1
M309HTPOINUYECKUX YpaBHEeHUI BO3MYILIeHHUs
3 rasoBoM JMHaMKKH. [TIpocThie YCKOpeHHOe ¥ paBHOMEpHOE BbI/J|BIKEHHe MTOPILIHS 13 1
BOJIHBI. TpyOBI, 3ar0/THeHHOH ra3om. McTeueHue rasa B BaKyyM
3aKOHBI COXpaHeHHs B MHTerpaibHO# (hopme.
4 Apuabara ynapHoro cxarus ra3oB. OfHOKpaTHOe U 2
ZIByKpaTHOe ckatue. [lapaMeTphl yapHbIX BOJIH B
Paspen 3. Teopus ynapHbIX BOJIH. rasax
OpHoMepHOe oTpakeHHe TVIOCKUX YZlapHbIX BOJH OT
5 ’KeCTKOM cTeHKU. B3aumogelicTBUe yaapHBIX BOJH 110 1
HOpMaJIu
6 PacueTr mapaMeTpoOB JeTOHALMKU ra3000pa3HbIX U 1
KOH/IeHCUPOBaHHbBIX B3PbIBUAThIX BELL[ECTB
7 B3pbIB KOH/]eHCHPOBaHHBIX BB B >kecTKo# 000s10uKe 2
Pasgen 4. Teopus [1eTOHALMOHHBIX !
BOJIH. Bsaumopeiicteue 1B € pa3/iMuHbIMU CpejlaMy;
8 HauasbHble MapaMeTpbl NP1 OTPAKeHNH 9
JleTOHALIMOHHOM BOJIHBI OT TTOBEPXHOCTU Pa3/INYHbIX
cpef,
9 Pa3nen 5. HauasbHble mapametpel | [Iepexof yapHOM BOHBI U3 OfHOM CPe/ibl B JPYTYIO ?
yZlapHbIX BOJIH Ha TPaHMIie pa3zena |(pacraf paspbisa)
10 |cpen. CoyzapeHue TBepABIX TeJT Ha OOJIBILIMX CKOPOCTSIX 2
Bcero 3a 7 cemectp 17
11  |Pa3gen 6. Pacuet mosisi B3pbIBa B Pacuert mo/isi B3pbIBa B BO3/yXe 2
12 |pas/MYHBIX Cpefax. Pacuet nosist B3peIBa B BOJie Y TPyHTE 2
13 [eticTBre B3pbIBa Ha MeTa/UINUeCKYIO TIperpay 2
Paszien 7. OcoGeHHOCTH IeCTBUS  |PaspyliieHKe MeTa/lIiueckoii mperpajibl IIpH
14 |B3phBIBA M y/lapa B TBEPABIX CPeZdX. |CTOJIKHOBEHWH y[APHBIX BOJIH U UX OTPaXeHHUH OT 2
CcBOOO/HON MTOBEPXHOCTH
15 Paszien 8. MeTanue Te MpOyKTamu PacueT MeTaHust 000/10UEK TIPOJYKTAMH /1€ TOHAIUU 2
16 |meronarpm. Pacyet kMHeMaTHUeCKUX MMapaMeTPOB COyAapeHust 9
TMIACTUH U 0007I0UeK, Pa3rOHsIeMbIX B3PhIBOM
17 Pacyet napamMeTpoB KyMyJIITUBHOU CTPyU 5
Pazpen 9. KymynatvuBHOe feiicTBUe |0CeCHMMMETPHUHOIO 3apsijia
18 B3pbIBa. Pacuet GpoHeNnpoOUTHs TIperpajbl KyMYJISTUBHBIM 1
3apsaaoM
Pazpen 10. DnemeHTHI TeOpUU
19  |MosemupoRanms RapEmHBX OcHoBBI NTOAX0AA /1 MOJIR/TUPOBAHMUA Y/IAPHBIX 1 ?
B3PBIBHBIX SIBJIEHUI
MPOLIECCOB.
Bcero 3a 8 cemectp 17
3.3. JTabopaTopHbIii NPAKTUKYM
Oo0nem,
Ne |Homep u HaiMeHOBaHHMe pa3jesia
W e — Tema /1a00paTopHOro NpakTHKyma aya.
4acoB
1 Pazgen 1. Beesenue. ¥YpaBHenuss  |VlccienoBaHue JeTOHALIMOHHOM aZiiabathl rpu 0
[BYDKEHUS! CI/IOIIHBIX CPef. Pas/IMYHOM SHeprorofBoje
Pa3gen 2. PereHne oqHOMepHbIX — |OTOOpa)keHHe yiapHBIX BOJH Pa3peXKeHHsT U KOHTAKTHOM
5 |[M303HTPOMHMYECKUX ypaBHEeHUM nvHUM 00pasyolelics Py pacmaje pa3pbiBa 4
ra3oBoil JuHaMuKu. [IpocThie rapaMeTpOB [IBYX pa3/MUHbIX OJHOPOAHBIX COCTOSHUI
BOJIHBI. rasa
3 |Pa3zmen 3. Teopus yaapHbIX BOJH.  |Bo3zeiicTBUe MPOAYKTOB A€TOHALIMU Ha CTEHKY 4
4 Paszen 4. Teopusi 1eTOHAIIMOHHBIX |VICC/ie[oBaHKE 1€ TOHALIMOHHON a/iiabaThl MpH 4
BOJIH. pas/IMYHOM SHeproIofABO/e
5 |Pa3gen 5. HauanbHble apaMeTpsl |UucaeHHOe pellieHYe 3a/laud O B3aWMOZeCTBUN 5
yJapHbIX BOJIH Ha TpaHulie pa3/ena |yAapHOU BOMHBI CO CTEHKOM
7 24403




|Cp€/1. |

Bcero 3a 7 cemecTp 17
Pa3pen 6. Pacuet noss B3pbiBa B
6 Bs3priB koHzeHCHpOBaHHOTO BB B BO3yXe v Boze 3
pas/IMYHbIX Cpefiax.
Paspen 7. OcobeHHOCTH [eCTBUs . .
7 [Tepexop ymapHOU BOJIHBI U3 OJHOW CPeJbl B IPYTYIO 4
B3pbIBa U yjlapa B TBepAbIX Cpefiax.
8 Paspen 8. Mertanue Ten MertaHue >keCTKOM IJIaCTHHBI IPOyKTaMH B3pbIBa 5
NIPOAYKTaMHU [IeTOHALUU. KOH/IeHCHUpoBaHHOro BB
9 Pazpen 9. KymynsatueHoe gelictBre |VcciefoBaHre pa3nUyHbIX HOAXOAOB JJ1s1 pelleHus 5
B3pbIBa. 3a/jaud KyMyJIsILiid
Bcero 3a 8 cemectp 17
3.4. CamocrosiTennbHas padora crygenta (CPC)
No Homep 1 HaumeHOBaHMe pasjiesa Oomem,
Copep)kaHue yueOHOro 3afaHus
n/n JMCLMITI/IMHbI 4acoB
CamocTosTe/IbHOE U3y4YeHre TeOpeTUYeCKoro
1 |Pa3gen 1. BeeseHue. YpaBHeHHS IBKEHUST o 6
Marepua’sia 1o peKOMeH/lyeMO! JIuTeparype
CIUVIOLIHBIX CpeJ.
2 BrIrmonsenue TUIIOBOTO pacyeTa 6
CamocTosATeIbHOE N3y4YeHUe TeOpeTHYeCKOro
3 |Pa3gen 2. PemieHvie OJHOMEPHBIX o 6
. . Marepuasa o peKoMeHlyeMOU JUTeparype
HM303HTPOINUYECKUX YPaBHEHUM ra30Bo1 0
4 |muHamuki. TIpocTeie BOMHBL OArOTOBKA HCXOAHBIX AAHHBIX K 6
nabopatopHoi pabore
5 CamocTosTe/IbHOe N3yUYeHre TeOpeTUYeCcKoro 6
Marepuasa 1o peKoMeH yeMoi uTepaType
Pasgen 3. Teopus yaapHbIX BOJIH. P 4 Ay Patyp
6 [ToaroTOBKa MCXOHBIX AAHHBIX K 6
nabopaTopHoii pabore
7 CamocrosTe/IbHOE U3y4YeHre TeOpeTUYeCcKoro 6
MaTepHasia 1o peKoMeH/lyeMOoU nuTeparype
Pasgen 4. Teopus 1eTOHALMOHHBIX BOJH. P P AY patyp
8 [ToaroToBKa UCXOJHBIX JAHHBIX K 5
naboparopHoli pabote
9 CamMocTosATeIbHOe U3yYeHUe TeOpeTHYeCKOro 6
Pa3gen 5. HauasibHbIe MapamMeTphbl YApHBIX — (MaTepuasa 110 peKOMeH/yeMOH IUTeparype
10 BOJIH Ha I'pPaHUlle pa3fiejia Cpen. IToaroToBKa UCXOAHBIX AaHHBIX K 4
nabopatopHoi pabore
Bcero 3a 7 cemecTp 57
IToaroToBKa MUCXOJHBIX JAHHBIX K
11 naboparopHo# paboTe, 03HaKOMJIEHHE C 6
Paspen 6. Pacuert 1107151 B3pbIBa B pas/IMYHbIX 6
cpezax MMpOrpaMMHBIM 00€eCTIeUeHreM
12 ' CamocrosTe/IbHOe U3yUYeHre TeOpeTUYeCKoro 6
MaTepHasia 1o peKoMeH/lyeMOoU nuTeparype
13 CamMocTosTebHOE U3yYeHUe TeOpeTHUeCcKoro 8
. MaTepHasa 1o peKoMeH/lyeMOoU uTeparype
Pazgen 7. OcobeHHOCTH IeHCTBYSI B3phbiBa U I P P AY patyp
yI1apa B TBEP/bIX CPE/Iax. OATOTOBKA HCXOAHBIX AAHHBIX K
14 nabopartopHoii paboTe, 03HAKOMJIEHHE C 4
MpOrpaMMHLIM 00ecrieueHreM
15 CamMocTosTeIbHOE U3y4YeHUe TeOpeTHYeCcKoro 6
MaTepHasa 1o peKoMeH/lyeMoU uTeparype
Pazpnen 8. Mertanue Ten npogyKraMu P P AY patyp
JleTOHALHH IToaroToBKa UCXOLHBIX JAHHBIX K
16 nabopartopHol paboTe, 03HAKOMJIEHHE C 5
MporpaMMHbIM 00ecrieueHreM
17 CamMocTosATeIbHOE H3yYeHUe TeOpeTHYeCcKoro 6
Marepua’sa o peKoMeHlyeMOu JUTeparype
Pa3,qen 9. KYMYJ'IHTI/IBHOE AEI‘;ICTBI/IE B3pbIBd. HO,E[FOTOBKa UCXOAHBIX JaHHBIX K
18 nabopaTopHoli paboTe, 03HAKOM/IEHHE C 4
MPOrpaMMHBIM 0becreueHreM
CamocToATe/IbHOe H3yYeHre TeOpeTHYeCKOro
19 |Pazpen 10. DyeMeHTHI TeOpUN Y eop 8
Marepua’sa o peKoMeHlyeMOH JUTeparype
MO/le/IMPOBAHUS B3PbIBHBIX IIPOLIECCOB.
20 BrinosiHeHue TUMOBOTO pacyeTa 4
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Bcero 3a 8 cemecTp

4. ®OPMbI KOHTPOJISI OCBOEHUA ANCLHUII/INHbI

CEMECTP HEJE/IN CEMECTPA
34 5 6 |78 9 10(11|12|13/14 15 16 17
7 JIP, KIloc | 1P JIP, KIloc |IP JIP, KIloc | P Bonp. 3au, 3au.
8 JIP, KIToc | [P JIP, KIToc | P JIP, KIloc |AP| Bormp.dud.3au, gud. 3au.

Ycii0BHBIE 0003HAUCHUSA:

P — nuarHocTrueckasi paboTa;

JIP — naboparopHast pabora;

KTIIoc — KOHTpOJIb NOCeIaeMoCTy;

Borip. 3au — BOIIpOCHI K 3aueTy;

Bonp.lug.3au — Bonpocs! K AnddepeHIIPDOBAHHOMY 3aueTy;
3au. — 3a4er;

aud. 3au. — quddepeHITMPOBaHHbBIN 3aUeT.

TeKymuil KOHTPOJIb YCIIeBaeMOCTH CTYZeHTOB TIPOBOJUTCS B JUCKPETHbIE BpeMeHHbIe NHTePBaJIbl B
cnenyromux dhopmMax:
[IMarHoCTUYeCKasi pabora;
yabopaTopHas paboTa;
KOHTPOJTb TIOCEITIaeMOCTH;
BOIPOCHI K 3a4eTy;
BOIIPOCHI K AU depeHI[IPOBaHHOMY 3aueTy.

IIpomesKyTouHasi arTecTanusi IIPOBOAUTCS B popMax:

3aUeT;

muddepeHIMPOBaHHBIN 3a4erT.
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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.

[OuciuniavHa HaljesieHa Ha GOPMUPOBaHUe KoMNnemeHYuli:
OIIK-11 cnoco6HOCTh OpUEHTHUPOBATECS B TIPOOJEMHBIX CUTYallUsX W peliaTh CJIOXKHbIE BOTPOCHI
MPOEKTHPOBAHUS, TIPOM3BO/ICTBA, UCTIBITAHWS U KCITTyaTalluid OOETNpPUIIacoB U B3pbIBaTe/el pa3MuyHOro THUMa
Y Ha3HAUYeHwus,
OTIIK-12 CrmocoOHOCTb KaueCcTBEHHO W KOJMUECTBEHHO OLeHWBATh  pe3y/lbTaThl, MaTeMaTHUeCKU
(opMy/MpoBaTh TIOCTAHOBKY 3aflaud M pPe3y/bTaThl €e pelleHus TPUMEHUTETbHO K TPOEKTHPOBAHMUIO,
TPOU3BO/ICTBY, UCTILITAHHUSIM U SKCITTyaTal[ii OOeNpUITacoB U B3pbIBaTe el pa3/IMUHOro THUIA U Ha3HAUeHUsI.

Cojiep>kaHue JUCIUTUTMHBI OXBaThIBAeT KPYr BOMPOCOB, CBI3aHHBIX C W3yuyeHHEM OOIUX BOMPOCOB (PU3UKU
rOpeHUs U JeTOHAL[UK, U3yUeHUsl YIapHbIX U JAeTOHALIMOHHBIX BOJIH, OCBOEHHUSI METOOB pacueTa rapaMeTpOB
TOPEHUS] U J[IETOHAI[UM, W3y4YeHHs 3aKOHOMEPHOCTelM MeTaHHs 000J/IoUeK TPOAYKTAaMH B3pbiBa, W3yUeHUS
MOJIe/TMPOBAHKS SIBJIEHHH B3pbiBa WM TOPeHUs], IPUOOpEeTeHHsT HABBLIKOB pacyeTa MapaMeTpPOB KyMY/ISITUBHBIX
CTPy¥ UX TIPOHMKAHUS B TIPETpajly, BJa/IeHUs] MeTo/laMH aHasi3a TIPOLIeCCOB B3PBIBHBIX U VAAPHBIX SIBIEHUM B
pa3HBIX CpefaX, BJa/IeHUs] aHAIUTUYeCKUMU W UHMCJIeHHBIMA METOJlaMH pacueTa B3pPBIBHOTO BO3/eHCTBUS,
B/Ia/IeHUs] UH)KEHePHBIMUA METOAIMKAaMHU PellieHus 3a/au B 00/1acTh (PU3UKHU B3pbIBA U yapa.

[IporpamMmoii JUCLUITIMHEI TTPelyCMOTPEHBI CJIe/IyIOIIie BHABI KOHTPOJIA:

TeKyImuil KOHTPOJIb YCIIeBaeMOCTH CTY/[eHTOB TIPOBOJUTCS B JUCKPETHBIE BpeMeHHbIe NHTePBaJIb B
cnenyromumx dhopMax:
e MArHOCTUYECKas paboTa;
¢ naboparopHas pabora;
*  KOHTDOJIb TIOCEIaeMOCTH;
e BOIMPOCHI K 3a4eTy;
e BOIIPOCHI K NP depeHIINPOBaHHOMY 3aueTy.

ITpomesKyTouHasi arTecTarjusi IIPOBOAUTCS B hopMax:
*  3aueT;
e muddepeHIPOBAHHBIN 3aUeT.

OO6m1as  TPyZI0EMKOCTh OCBOEHHUsSI JUCLMIUIMHBI cocTaBisgeT 6 3.e., 216 u. TIporpaMMoW JUCIUTJIMHEIL
MpelyCMOTPEHbI TEKI[UOHHbIe 3aHATHS (34 4.), TpakThJeckue 3aHsaTHs (34 4.), 1abopaTopHbIl MPAKTHKYM (34
u,), caMocTosiTe/lbHas pabota cryaenTa (114 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

Tpyn0eMKOCTb OCBOEHUS JUCLIUIIIMHEI cocTaBsgeT 216 4., u3 Hux 102 4. ayAUTOPHBIX 3aHATHH, U 114
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.

HaumeHoBaHue padoThI PexkomeHiyeMas IMTeparypa prn(:gv;xocm,
Paspen 1. BBefpeHue. YpaBHeHHsI ABV)KEHMS CILIOIIHBIX CpeJ.
b. JI. I'nymak. . ®usuka B3pbiBa: Capos: U3a-Bo
CamocrosTe/TbHOe U3yUueHUe POAL-BHANO®, 2008 (1) s
TEOpETHUECKOro MaTepHaa o JI. T1. OpnieHko. . Pusmka 33[61613a U ygapa: M.: 6
PEKOMEHIyeMOU TuTepaType q)UH3MATHHT’ 2006 (1)
H. I1. Muxannos. . OCHOBBI MaTeMaTH4eCKOro
MO/le/TMpPOBaHusI MIPOLIeCCOB B3phbIBa U yAapa:
BRIMOMHEHH e THTIOBOTO pacueTa CII6.BI'TY BOEHME)((1 ;;V[ . ®. YctuHoBa, 2012 6
Wroro no pa3geny 1 12
Pa3pen 2. PemieHne oJHOMepPHbBIX H309HTPONMYECKHUX YPaBHEeHU ra3oBoH JuHaMuKU. IIpocThie BOTHBI.
b. JI. I'nymak. . ®u3suka B3pbiBa: Capos: U3a-Bo
CamocrosTebHOE U3yUYeHUe POSALI-BHANI®, 2008 (2)
TEOpETHHECKOro Marepraa 1o JI. I1. Opsienko. . ®r3uKa B3pbIBa U yzapa: M.: 6
PEKOMEH/yEMOHU /IUTepaType OU3IMATIINT, 2006 (2,5)
H. I1. MuxaiinoB. . OCHOBBI MaTeMaTH4eCKOro
TTOArOTOBKA MCXO/HBIX IAHHBIX K MO,Z[eJ'II/IROBaHI/IH HpOL'I'ECCOB B3pbIBa U yjapa:
nabopatopHoii pabote CII6.BI'TY BOEHMEX(BISIM. . ®@. YctuHoBa, 2012 6
Wroro no pasgeny 2 12
Paspgen 3. Teopus yjapHbIX BOJIH.
b. JI. I'nymak. . ®usuka B3peiBa: CapoB: U3a-Bo
CamocrosTebHOE U3yUueHUe POSLI-BHANI®, 2008 (3)
TEOpETHHIECKOro Mareprara 1o JI. TI. Opsierxko. . ®u3uka B3pbiBa U yaapa: M.: 6
PEKOMEH/yEeMOHU JInTepaType OU3MATIINT, 2006 (3)
H. I1. MuxaiinioB. . OCHOBBI MaTeMaTHUeCKOro
TTOArOTOBKA MCXO/HBIX IAHHBIX K MO,Z[GJII/IROB&HI/IH HpOI'JVECCOB B3pbIBa U y/lapa:
TaBopaTOpHOi paBoTe CII6.BI'TY BOEHMEX(4I;IM. . ®. YcruHoBa, 2012 6
Wrtoro no pa3zeny 3 12
Pazgen 4. Teopus feTOHAIlMOHHBIX BOJIH.
JI. I1. Opsienko. . ®r3uKa B3pbIBa U yzapa: M.:
CamocrosTe/IbHOE H3yUYeHHe ®U3MATJINT, 2006 (4)
TEOPETHHECKOro Mareprara 1o H. I1. MuxaiinoB. . OCHOBBI MaTeMaTHUeCKOro 6
PEKOMEHAYEMOHU JInTepaType MO/le/TMpOBaHUs TIPOLeCCOB B3phiBa U yAapa:
CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHosa, 2012
[ToaroToBKa UCXOAHBIX JAHHBIX K ) 5
nabopatopHoii pabote b. JI. I'mymak. . ®usuka B3peiBa: Capos: 13a1-Bo
POAL-BHUMO®, 2008 (4)
Wtoro no pa3peny 4 11

13
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Paspen 5. HauanbHble napaMeTphbl yAAPHBIX BOJIH Ha PaHMIie pasjesa cpej,.

CamocrosiTesibHOE HU3ydyeHue

JI. T1. OpnieHko. . ®u3umKa B3pbIBa U yapa: M.:
OU3MATIJINT, 2006 (6,13)

TeOopeTH4eCcKoro Marepuasia 1o b. JI. I'nymak. . ®usuka B3pbiBa: Capos: U31-B0 6
PeKOMeH/yeMOii iuTeparype POAL-BHUMB®, 2008 (5)
H. I1. MuxaiinoB. . OCHOBBI MaTeMaTHUeCKOro
MOJe/IMpPOBaHMs MPOLIeCCOB B3phIBa U yAapa:
fa%fﬁgffﬁiolff?z@ﬁix AGHERRE | cnie.prTy "BOEHMEX&'G m 1T, ®. Yerumosa, 2012 4
Wroro no pa3geny 5 10
Paspgesn 6. Pacuer no/is1 B3pbiBa B pa3/IMYHbIX Cpejax.
Jlja%ﬂgggfs;;olf‘;;gggix AEHHBIX K H. I1. MuxaiinoB. . OCHOBbI MaTeMaTHUeCKOro
03HAKOMICHIE C HpOFl;aMMHLIM MO/le/TMpOBaHUs TIPOLIeCCOB B3phIBa U yAapa: 6
CII6.BI'TY "BOEHMEX" um. [I. ®. YctrHosa, 2012
obecrnieueHrEM )
CamOCTOATE/IbHOE H3yUeHHe JI. I1. OpJsienko. . ®r3uKa B3pbIBa U yzapa: M.:
TEOPeTHUeCKOro MarepHaa ro ®UMATJINT, 2006 (7,8) 6
peKoMeHAyeMoH IhTepaType
Wrtoro no paspeny 6 12
Pazgen 7. Oco0eHHOCTH JJeliCTBHUS B3PbIBa M YAapa B TBEPABIX CpeAax.
CaMOCTosTe/IbHO H3yUYeHHe b. JI. I'nymak. . ®u3suka B3peiBa: Capos: 13a-Bo
TEOPeTHYECKOTO MaTepuasa 1o POALI-BHUMO®, 2008 (6) 8
peKoMeH/lyeMoii uTeparype JI. T1. OpnieHko. . ®u3uMKa B3pbIBa U yjapa: M.:
OU3MATJINT, 2006 (12)
TloAroToBKa MCXOAHBIX AAHHBIX K H. I1. MuxaiinoB. . OCHOBBI MaTeMaTH4eCKOro
mabopaTopHoii padore, MO/Ie/IMPOBaHKs TIPOLIECCOB B3PhIBa U y/apa: 4
O3HAKOM/IEHWE C IIPOTPAaMMHBIM CIT6.FI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2012
obecrnieueHrEM (7.4,10.5)
Wroro no paspgeny 7 12
Paspen 8. MeTaHue Te/1 NPOAYKTAaMH [JeTOHALMU.
reoperieciora Narepata 10 T T Opres vt sapu 1 yapa: M. 6
DEKOMERAYEMOU JMTEPATYPE H. I1. MuxaiinioB. . OCHOBBI MaTeMaTHUeCKoro
IlogroToka VICXOAHBIX JaHHBIX K MOJie/IMPOBaHMs MPOLIeCCOB B3phIBa U yAapa:
naboparopHoti pabore, CII6.BI'TY "BOEHMEX" um. [I. ®. YcruHoBa, 2012 5
03HaKOMJIEHHe C ITPOrpaMMHBIM (8,10.4)
obecrieueHreM
Wroro no pasgeny 8 11
Pa3zpen 9. KymynsaTuBHOe JjeiicTBHe B3pbIBa.
CaMOCTOsTe IbHOE M3yuUeHHe JI. T1. Opsienko. . ®u3uKa B3pbIBa U yapa: M.:
TeopeTHYeCcKoro Marepuasa Io (DMBMUATHMT’ 2006 (11) 6
DeKOMeH/TyeMoii JTUTeparype UE. A. 3HaMeHCKI/nE. . YnapHoe u KyMyJ.ISITI/IBHoe
JeHcTBYe apTUepuiickux 6oenpumnacos: CIT6.BT'TY
TIOATOTOBKA HCXOQHBIX JAHHBIX K ”BOEHMEZ(" M. [J. @. YeruHosa, 2017 (2)
11aGopaTopHoii pabore, H. I1. MuxannoB. . OCHOBBI MaTeMaTH4eCKOro
OSHAKOMIIEHHE ¢ IDOIPAMMELIM MO/le/TMpPOBaHUs MIPOLIeCCOB B3phIBa U yAapa: 4
CIT6.FI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2012
obecrneueHreM ©)
Wroro no pasgeny 9 10
Paspen 10. JneMeHTHI TeOPUM MO/ e/TUPOBAaHUS B3PbIBHBIX NPOLIECCOB.
CamocrosTenbHOe U3yuyeHre
TeOPeTUYeCKOro MarepuaJia Io JI. TI. Opsnienko. . dur3uka B3pbIBa U yaapa: M.: 8
PEKOMEHTyeMOU JiuTeparype OU3MATIINT, 2006 (9)
BrimosniHeHVe TUTIOBOTO pacyeTa 4
Uroro no pasgeny 10 12
14 24403




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 BONPOCHI K 3aUeTy;

e jyabopaTopHasi paboTa;

¢ KOHTDOJIb MTOCEIaeMOCTH;

e BOMPOCH K A depeHLIIPOBaHHOMY 3aueTy;
e 3aueT;

e uddepeHIMPOBAaHHBIN 3a4erT.

KpuTepuu oneHUBaHUs

JuarHocrnueckas pabora
IMuarHoctuueckast pabora npoeoautcs B popme Tecta B SMIOC Moodle:

e IIpU NPaBWJILHOM OTBeTe MeHee yeM Ha 60% BOMPOCOB - He aTTecTallys;
* TIpY MpaBUIBLHOM OTBeTe Ha 60% BOTIPOCOB U Oosiee - aTTecTarysl.

Bompocsl K 3auety
1. TIpu KaKoM yCJIOBHM HEBO3MOXKHO 00pa30BaHMsI MPOCTHIX BOJIH B Ta3ax?
2. TIpy KakoM JBW)KeHWH TOPILHS, BBIABUTaeMOT0 U3 3arl0/THEHHOM ra3oM TpyOEbI, B Taze obpa3yercs
LIeHTpYpOBaHHast BOJTHA pa3psKeHUst?
3. I1pu KakoM /IBM’KEHUH TIOPILHS, ABVIKYIIIETOCs B 3aTI0/THEHHOM ra3oM Tpy6e, B ra3e BO3MO)KHO 00pa3oBaHMe
Y[ apHbIX BOJH?
4. Kaxoi1 Bu/i MMeeT 3aKOH COXPaHeHHs1 MacChl Ha (PPOHTe yiapHOW BOIHBI?
5. Kako#i B/ UMeeT 3aKOH COXpaHeHUsI UMITy/Ibca Ha (POHTE yAAPHOU BOJHBI?
6. Kakoii B1/i MMeeT 3aKOH COXpaHeHUs1 SHepruu Ha (GpOHTe ylapHOil BO/IHBI B COBEPILIEHHOM H/ieallbHOM rase?
7. YTo Takoe yzapHas BosHa?
8. Kak M3MeHHUTCs SHTPOIMS ras3a Ipu repexozie uepe3 GPOHT Y4apHOIl BOJIHbI?
9. Bo CKo/IbKO pa3 MoKeT OBITb CKaT ra3 Npy HeorpaHMYeHHOM BO3pacTaHWM JjaB/ieHNst Ha ppoHTe yaapHOH
BOJIHBI (CUJIbHAs BOJIHA), ec/ii KosdduimenT Ilyaccona rasa k=1,4?
10. CchopmynupyiiTe TiepBbIi 3aKOH TEPMOJUHAMUKHU.
11. ChopmynupyiiTe BTOpPOU 3aKOH TePMOJUHAMUKH.
12. Yto Takoe aguabara ITyaccoHa?
13. Yto Takoe ynapHas aauabara ['Foronuo?
14. Yo Takoe npsimass MuxenbCcoHa?
15. Uro Takoe Touka JKyre u rockocts YerimeHa-Kyre?
16. YTo Takoe feTOHALMOHHAS BOJIHA?
17. B ueM CMBIC] TUAPOAUHAMUYECKOW TeOPUH AeTOHALIUU?
18. Uro Takoe B3phIB?
19. Yto Takoe ropeHue?
20. Yto Takoe AeTOHaIMsA?
21. B ueM cXOzCTBa M OT/IMUKe TOPEHUS U leTOHALU ?
22. YKaKuTe 0CHOBHYIO Knaccurkaruio BB.
23. 3anummre ycnosre YemneHa-Kyre.
24. Uto Takoe HOpMa/bHbIN PEXXUM JIeTOHALIUU?
25. B uem oT/IMums epecykaToro ¥ HOpMasIbHOIO peykuMa JeTOHaLAU?
26. B uem oT/IMuMs HeJJOCXKATOTO ¥ HOPMaJ/IbHOTO peXXuMa JeTOHALUU?
27.Yt0 Takoe abCOMIOTHAS >KeCTKAs CTeHKA?
28. B ueM CMBIC/T aKyCTUYeCKOr0 IPUOJIFKEHKS TIPU pacueTe rapamMeTpoB YB?
29. Uto Takoe aKyCTH4eCKas >KeCTKOCTb Marepuasa?
30. Uto Takoe AUHaMHUeCKas KeCTKOCTh Marepuasa?
31. [loueMy HEBO3MOXKHO CyIL|eCTBOBaHUE y/lapHBIX BOJIH Pa3psKeHUs ?
32. UTo Takoe 30Ha XUMUYECKOU Peaki[iu?
33. Uto Takoe /laB/ieHle XMMHUUeCKOro TMKa Wi JaBieHre HelimaHa?
34. Ilpu KakoM 3HaueHHUH T10Ka3aTesisl [IOUTPOITb MPOLYKTOB JIeTOHALMU X-t XapaKTePUCTHKH B pellleHu!
IuddepeHLMaNbHBIX YpaBHEHUH OyAyT NMPSMBIMH?
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35. UTo Takoe KpUTHUUECKUI AWaMeTp JeTOHALIUN?

36. UTo Takoe mnipefiefibHbIN AUaMeTp AeTOHALIUU?

37. Kakuie CcBOWCTBA SHepreTuueckux MarepranoB (BB) HeoOXoAUMbBI U 1OCTATOUHBI [Ijis BO30YKAEeHHs
B3pbIBa?

38. Uto Takoe OPU3aHTHOCTD?

39. Uto Takoe (hyracHOCTL?

40. YTo Takoe MaccoBasi CKOpPOCTb?

41. Kak U3MeHsIeTCs MaccoBasi CKOPOCTb CBODOTHOM MOBEPXHOCTH TMPerpa/ibl TIPH BLIXO/E HA Hee yapHOM
BOJIHBI?

42. Kakue ciyyau pacrazia pa3pbiBa Ipy niepexofie YB U3 olHOM cpefibl B IpyTyio ObIBaeT?

JTa6oparopHas pa6ora
JTaboparopHble paboThI TIPeCTaB/SIeTCS B 31€KTPOHHON (opMe. 3aryTa 1abopaTopHbIX paboT
TIPOXOAUT B hopMe [JOK/IaJia CTY/|eHTa O BBITIOJIHEHHOM paboTe M OTBETOB Ha BOTIPOCHI TIPerojaBaTeist U3
repeyHsi BOTPOCOB [1yis 1Tab0paTOPHBIX paboT, Mpe/icTaBieHHbIX B Y MK ANUCLUTIMHBL.
IToryckoM K 3aIure 1abopaTopHOi pabOThI CTYIEHTOM CJTYKHT:
* Ha/IMuKe MPOrpaMMHOI pea3alyu 10 BbITOJHEHHOM 1abopaTopHoi pabore;
* COOTBETCTBHE BapUaHTa 3a/IaHHs, OTCYTCTBHE SBHBIX OIMOOK B pacuerax;
* Ha/IMuMe HeoOXOUMBIX pa3/esioB U rpadhUuecKoro Matepuara;
* CIIOCOOHOCTB /IaTh pa3BepPHYTHI KOMMEHTAapHIA 110 MOTyUeHHbIM Pe3yJ/ibTaTaM.

OCHOBOM /1J151 TIOJIOXKUTE/ILHOM 3aIIUThI JA00paTOPHOM PabOThI IB/SIETCS NOCTHKEHNWE CTYJEHTOM 3HAaHUM Ha
ypoBHe He MeHee 60% IO TeOpeTHUeCKUM MaTeprasiaM J1abopaTopHol paboTsl. [Ijis OI[eHKU I0CTUTHYTOTO
YPOBHSI 3HAHUU MPeTo/iaBaTe/ieM 33/JaeTCs He MeHee 4 BOTIPOCOB U OCYIIECTB/ISETCSI KOHTPOJIb KOPPEKTHOCTH U
BEPHOCTH OTBETOB CTY/I€HTA.

KoHTposb mocenjaeMocTn

OLeHMBaeTCs MOCellleHre JeKIJMOHHbIX U MPaKThue CKUX 3aHSATHH.
B 3aueTr nAyT TOMBKO MOAKpPerIeHHbIe KOHCIIEKTOM MOCELeHHbIe 3aHATHS. YPOBHH I10CELaeMOCTU U
COOTBETCTBYIOIIME UM 0aslTbl YKa3bIBAIOTCS B TEXHOJIOTUUECKOU KapTe AUCIUITAHEIL.

Bonpocs! k guddepeHupoBaHHOMY 3aueTy
1. IuddepenuyansHble ypaBHEHUs ra30BO AMHAMUKY B BEKTOPHOU dopMe.
2. TuddepeHipaibHble ypaBHeHNs Ta30BOM JUHAMHUKH B KOODJUHATHOU dopMme.
3. OcoOble pelieHUs: OfHOMEPHBIX AU depeHIUaTbHBIX YPABHEHUH ra30Bol AUHAMHUKU. VIHBapruaHThl PrMaHa.
4. XapakTepUCTHKHU YpaBHeHUi razouHaMuKu. [locTpoeHue X — t AuarpaMM yZlapHO-BOJIHOBBIX TTPOLIECCOB.
5. BonHa pa3peskeHHs I BbIIBIDKEHMH MOPIIHS U3 TPYOBI, 3aMI0/IHEHHOM ra3oM (X — t Auarpamma).
6. BosHa paspe)xeHUst IIpY UCTeYeHUU ra3a B BaKyyM (X — t fuarpamma).
7. JneMeHTapHas TeopHs TIOBEPXHOCTH pa3phiBa B rasaX. YpaBHeHHsI COXpaHeHHsI MacChl, UMITY/IbCa U
SHepruu.
8. CooTHo1leHye mIoTHOCTeH rasa (pl/p2) Ha TOBepXHOCTH pa3phiBa (BbIBOJ, KBa/IPaTHOTO YPaBHEHUS).
9. PacueT cooTHOI1IeHu}1 TapaMeTpoB Ta3a (u2/ul; p2/pl) Ha MOBepXHOCTH pa3phiBa.
10. CkopoCTb y/lapHbIX BOJIH B rasax.
11. TInockas ymapHast BosiHa. [TapameTpsl rasa Ha ¢GpOHTe BOJTHBI.
12. TTapameTpsl rasa Ha ()pOHTE CHIIBHBIX Y/ZJapPHBIX BOJIH.
13. Kocas ynapHas BosiHa. Pacuet mapameTpoB.
14. Apmnabara ygapHOTO CKaTusi ra3oB U eé 0COOeHHOCTH.
15. letoHarus B rasax. CTpykTypa (poHTa JeTOHaLMOHHOM BosiHEL ['unore3a YenmeHa-)Kyre.
16. TTapameTpsbl AeTOHALIUM B ras3ax.
17. CKOpOCTh IeTOHAI[MH B ras3ax.
18. [TapameTps! JeTOHALIMYA KOH/IeHCUPOBaHHbLIX BB.
19. M3mMeHeHue rapamMeTpOB rasa 3a ()pOHTOM /J|eTOHALMOHHOM BOJIHBI (Bo/mHa Taiiopa).
20. HauanbHble apaMeTphl IIPU OTPa’kKeHUH [eTOHALIMOHHOM BOJIHBI OT TIOBEPXHOCTH BBICOKOIJIOTHBIX Cpef (B
MeTajlax pX > pH). YapHble afjuabarhbl MeTasuioB.
21. OTpakeHue [eTOHALIMOHHOW BOJIHBI OT HeJle(hOpMUPYeMOUM CTeHKH.
22. HayanbHble IapaMeTpsl IIPY OTPayKeHWH [IeTOHALMOHHOM BOJIHbI OT [IOBEPXHOCTH HU3KOIUIOTHBIX cpef (B
BOZ€e pX < pH).
23. PasjieT poAyKTOB [IleTOHALIUU B BaKyyMe.
24. OTpakeHUe BO3[YILHOM yjlapHO! BOJIHBI OT )KeCTKOW CTeHKHU.
25. ®opmHpoBaHUe yapHOW BOJHBI B CIIJIOIIHOM Cpejie.
26. PacueT mo/ist B3phIBa B BO3JyXe BbICOKO Hajl 3eMJIEH.
27. I1apameTpbl BO3/YLIIHOM yapHOH BOJIHBI IIPY B3phIBe 3apsifia Y IOBEPXHOCTH 3eM/IM (TIperpasipbl).
28. Pacuet noJst B3pbIBa B BOJIe.
29. OTpakeHMe yapHOM BOJIHBI OT ZIHA ¥ TOBEPXHOCTH BOZl0EMA.
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30. B3pbIB B rpyHTe.

31. HauanbHble mapaMeTpsl yAapHBIX BOJIH MPH IIJIOCKOM COYZlapeHMH TBep/bIX Tesl. PacueT napameTpoB o
anvabare ['TOrOHMO 1 B aKyCTHUECKOM TIPUOIKEHUH.

32. HauanbHble mapaMeTphl TIpU Tiepexo/ie yAapHOi BOTHBI U3 OHOW Cpe/ibl B IPYTYIO.

33. Oco0eHHOCTH CXKATHS TBEP/BIX CPe/l B yapHbIX BoHax. OCHOBHbIE (DaKTOPhI OTBETCTBEHHbIE 3a
paspylleHue B yAapHbIX BOJHAX.

34. ®opma UMITy/bCa yapHOU BOJTHBI B CTI/IABAX KeJie3a U eé CBsI3b C a/jiabaroli yjapHOTO CKaTusl.
35. lnHamMuyeckas (OTKO/IbHAs) IPOYHOCTH MeTasaa. PeHoMeHo/Iorndeckast MoZiesib pa3pylleHusl.
MHo)XeCTBeHHbIe U IV1aJIKhe OTKOJIBIL.

36. PacueT umysbca Ipyu KOHTaKTHOM B3pBbIBE.

37. imriynbc mpy 6/IM3KOM HEKOHTAKTHOM B3pbIBe. AKTHBHAsI Macca 3apsijia.

38. PacueT CKOPOCTH CUMMETPUYHBIX 000/I0U€K pa3TOHSIEMbIX B3DBIBOM.

39. PacyeT CKOPOCTH TIJIaCTUH PAa3rOHSIEMBIX B3DBIBOM.

40. TTapameTpbI TeUeHUs] MeTaslIa TIPU COyZapeHNH OOMUIIOBKH KyMYJIITUBHOTO 3apsifja.

41. IIpoHMKHOBEeHNEe KyMYy/ISTUBHOM CTPYH B IIperpazy.

42. TpexMmepHas cxeMa KOCbIX COylapeHHi. PacyeT KuHemMaTnueCKUX rapaMeTpoB.

43. TpexMmepHas cxeMa IJIOCKUX cOyZiapeHuid. PacueT KMHeMaTHyeCKUX rlapaMeTpoB.

44. YrpouHeHUe MeTasyIOB B3pbIBOM. OCHOBHBIE TIOHSITHS.

45. Capka MeTaJl/ioB B3pbIBOM. OCHOBHBIE TIOHATHS.

46. [IITaMrioBKa MeTasu10B B3pbIBOM. OCHOBHBIE ITOHATUS.

3auyer
3aueT BK/IIOYaeT B cebsi OTBETHI Ha BOMPOCHI U3 MepeyHsi 33/JaHHbIX ITperiofjaBaTesieM, KOJIMYeCTBO
KOTOpBIX He Oomee 5. [Iy1s1 moTyueHust 3aUeTa CTyZ|eHTy HeoOX0[MMO BepHO OTBETHTD Ha 3 Borpoca U3 5.

JuddepennupoBaHHbIi 3a4eT

MuddepeHIpoBaHHbIN 3aueT BK/IOUAeT B ce0st OTBET Ha 2 Bompoca u3 OueTa.
Pe3y/ibTaThl OTBETOB CTY/IEHTA OIIEHUBAIOTCS OIIEHKAaMU «OTIMYHO», «XOPOIII0», «yI0BIETBOPUTETLHO» U «HE
3auTeHO.
OcHOBOI#1 1151 OTipefiesieHusI OLIEHKH CTY>KUT YPOBeHb YCBOEHHsI CTYZIeHTOM MaTepuara, peJyCMOTPEeHHOT0
yueOHOH MporpaMMoi AUCIUTTHHBI.
- OLIEHKU «OTJIMYHO» 3aC/Ty)KMBAeT CTyAeHT, 00HApY>KWBIIIMI BCeCTOPOHHEe, CUCTEMaTUYeCcKoe U rmybokoe
3HaHWe Y4eOHO-TTPOrpaMMHOTO MaTepHasia, yMeHre CBOOOAHO BBITIOHATE 3a/[aHUs, TTPeyCMOTPEHHbIE
MpOrpaMMOM, YCBOMBIIMUI OCHOBHYIO U 3HAKOMBIN C JOIMOJHUTENBHOM IUTEePAaTypOU, peKOMEHI0BaHHOU
riporpammoii. Kak rpaeusio, olileHKa «OTIMYHO» BLICTAB/ISIETCS CTY/|eHTaM, YCBOUBIIIUM B3aUMOCBSI3b
OCHOBHBIX ITOHATHH AUCLMIUIVHBI B UX 3HAUEHWH [/l IpuobpeTaemoii npodeccru, MposiBUBIIMM TBOpUECKHUe
CTIOCOOHOCTY B TIOHWMAaHKWH, U3/I0KEHWH 1 UCIIO/Ib30BaHKMH yueOHO-TIPOrpaMMHOTI0 MaTepuara M 3alluTa Bcex
MpeAyCMOTPeHHBIX paboueii mporpaMMoii 1JabopaTopHbIX paboT TeKyIIero cemectpa.;
- OLIEHKH «XOPOILIO» 3aCTY>KHUBAET CTY/[eHT, 0OHAPYXKUBLIHIA TIOTHOE 3HaHKe Y4eOHO-TIPOrpaMMHOTO
MaTepHaJia, yCIIelTHO BBIMOTHSIONIN pelyCMOTPeHHbIe B ITPOrpamMMe 3a/JaHusl, YCBOMBILIHI 0CHOBHYIO
JIUTEPaTypy, peKOMeH/J0OBaHHYIO B TIporpaMme. Kak mpaBuiio, OIleHKa «XOPOIII0» BBICTAB/ISETCS CTyAEeHTaMm,
TM0KAa3aBIIMM CHCTeMaTH4eCKUi XxapakTep 3HaHWH 110 AUCLUIIMHE U CTIOCOOHBIM K MX CaMOCTOSITe/TBHOMY
TIOTIOJTHEHHIO U OOHOBJIEHHIO B X0/l AasbHeliIel yuebHoW paboThl ¥ MpodeCCHOHANIBHOM [IeSITelTbHOCTH U
3alyTa BCeX MpeJyCMOTPeHHBIX paboyeii mporpamMMoii 1abopaTopHbIX paboT TeKyIero ceMecTpa.;
- OLIEHKH «Y/IOBJIETBOPUTEJILHO» 3aC/TyKMBAaeT CTYAeHT, 00Hapy>KUBIIMH 3HaHHe OCHOBHOTO yueOHO-
MPOrpaMMHOTO MaTtepHuasa B 00beMe, He0OX0[UMOM IS asbHelIel yueObl U npejcTosieli paboThl 10
ripocdhecCuy, CTIPABISIOIIUIACS C BBITTOJTHEHWEM 3aflaHuH, TIpe[yCMOTPEHHBIX TIPOTPAMMOM, 3HAKOMBIH C
OCHOBHOM /TMTEpaTypoH, PeKOMeHZ0BaHHOW MporpaMMoii. Kak rmpaBusio, OLjeHKa «yA0B/IETBOPUTETbHO»
BBICTaBJISIETCS CTYAE€HTaM, [IOTYCTUBLIMM TIOTPELIHOCTH B OTBETE Ha 3aUeTe W MPH BITIOJTHEHUU 3alaHuM, HO
00/1a/1at0IMM HeOOXOAUMBIMU 3HAaHUSIMU 17T UX YCTPaHeHUs 110/, PYKOBOZCTBOM IperofiaBaTesisi ¥ 3aliura
BCeX IMPeJyCMOTPEeHHBIX paboueii mporpaMmoii 1abopaTopHBIX pabOT TEKYIIIEro CeMecTpa.;
- OLIEHKA «HE 3aUTE€HO» BBICTABJISIETCS CTY/IEHTY, 00HAPY>KUBILIEMY MMPO0OEbI B 3HAHUSX OCHOBHOTO YUeOHO-
MPOrpaMMHOTO MaTepHuala, JA0MyCTUBIIEMY MPUHIUHAAIbHBIE OIMOKU B BHITIOIHEHUH TPEIyCMOTPEHHBIX
nporpammoii 3aanrii. Kak mpaBusio, orjeHKa «Hey/0B/IeTBOPUTEeIbHO» CTABUTCS CTYZeHTaM, KOTOphIe He
MOT'YT MPOJO/DKUTL 00yUeHe WK MIPUCTYTUTE K TTPodeCcCHoHaNBHOM JesTelbHOCTH 10 OKOHYaHUM By3a Oe3
JIOTIOJTHHATEJTBHBIX 3aHATHH 10 COOTBETCTBYIOILIEH JUCLUTLTIHE.
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Pa3pen 1.
Beegenue.
4 7 |YpaBHeHus 18 6 3 0 3 12 7 7 Bormpocs! K 3auety
JABH)KEHUSA
CIUVIOLIHBIX Cpej,.
Pazpen 2. Penienue
O/{HOMEPHBIX
M30IHTPOTIHHIECKIX JlabopatopHasi paboTa
4 | 7 |ypaBHenwuii 20| 8 2| 4 | 2| 12]5]s:5 PaATOpHas pabora,
a30BON Bormpocs! K 3auety
JAUHAMHUKH.
ITpocThie BOJIHBL.
4 7 Pazpesn 3. Teopusn 3|11 | 4 4 3 12 |10 | 10 JIaboparopHast pabora,
YAQPHBIX BOJIH. Borpockl K 3aueTy
Paspgen 4. Teopus
4 | 7 |nevomammommeix | 24 | 13 | 4 | 4 5 | 1 | g | g |/laboparophas paGora,
BOJIH. Boripocs! K 3auety
Pazpgen 5.
HauanbHble JTabopatopHas pabora,
4 7 |MapameTpei m 13| 4 5 4 10 7 7 KoHTponb
yAQPHBIX BOJIH Ha TMOCeIaeMOCTH,
rpaHuLe pa3jena Borpockl K 3aueTy
cpen.
Bcero 3a 7 cemecTp 108 | 51 | 17 17 17 57 37 | 37
Pazpgen 6. Pacuer JIaboparopHast pabora,
4 g |mosis B3pEIBa B m 11| 4 3 4 12| o Borpocsr K
Pa3/IMYHBIX mddepeHIIPOBAaHHOMY
cpepax. 3aueTy
gi?ﬁitnz.oc"m JlabopatopHas paboTa,
4 | 8 |pefictusmspeBa | 24 | 12 | 4 | 4 | 4 | 12 | 12| 12 Boripocer
" nuddepeHLIIPOBaHHOMY
yAapa B TBEpPABIX
cpenax. 3auery
JlabopatopHas paboTa,
Paspen 8. Meranue BOMDOCH K
4 8 |ren mpoaykTamu 24 | 13 4 5 4 11 12 | 12 P
eToHAHM nubbepeHIIPOBaHHOMY
: 3a4eTy
Pasgen 9 JlabopatopHas paboTa,
4 | 8 |KymynsatusHoe 212 4| 5 | 3 | 10|15/ 15 Boripocer k
o nuddepeHLIIPOBaHHOMY
JeiicTBHe B3pbIBA.
3auery
18 24403



Pasgen 10. JlabopatopHas paboTa,
Kontposb
JJIeMeHTBI TeOpUU OCEIAEMOCTH
8 |MopenupoBaHus 15 | 3 1 0 2 12 12 | 12 - ’
Bonpocs! K
B3PPIBHDIX v depeHIMPOBaHHOMY
MPOLeCCOB.
3a4eTy
Bcero 3a 8 cemectp 108 | 51 | 17 | 17 17 57 | 63 | 63
Bcero no gucIuIInHe 216 | 102 | 34 34 34 114 | 100 | 100
19 24403




Kputepuu oneHuBaHus

OIIK-11

Ne 1

Ne 2

Ne 3

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Bonpocbl omkpbimozo muna:

Ha3oBuTe 3aK0H, COr7IaCHO KOTOPOMY KOJTMYeCTBO TeIUIOTHI, MOZIBe/IeHHOE K CHCTeMe
pacxoflyeTcsi Ha U3MeHeHHe BHyTpeHHel SHepruy TepMOJJIHaMU4e CKOM CUCTeMBI U
CcoBepllIeHre CUCTeMO} paboThl HaJl OKpY»KatolLell cpefloi

B uém n3mepsieTcs y/ebHbId 00bEM?

B uém H3MepAeTCd KUHeTUYeCKasl SHepruda € JMHULIbI MaccChbI?

B uém usmepsieTcs yaenbHasi TeMI0EMKOCTh?

,Z[J'IH nponecca yae/jbHble TEIVIOEMKOCTH IMPU TTOCTOSHHOM
[AaB/IEeHHWHU U 00neMe 0CTaroTCs HeM3MeHHBIMU

st u306apHOr0 Mpoljecca MoKa3artesib MOUTPOITbI PaBeH

,HJ'IH M30T€EPMHYECKOTO IMPOoLieCCd MoKa3aTe/ib IMOJIMTPOITbI pdBEH

[Inst anpabarruecKoro mpolecca MoKasaTesib TOUTPOITLI PaBeH

,HJ'IH M30XOPHOrO IpoLnecca IroKa3aTe/ib II0/JIMTPOITLI paBEH

Teopust TAPOJUHAMUYECKOM JeTOHALIMY He T03BOJIsIeT pacCMaTpUBaTh
PEXXUM [JIeTOHAINN

Bonpocbl 3akpbimozo muna:
Nuauuunpyromue BB npefHasHaueHbl Jj1s1:

- BO30y»K/|eHHs1 IeTOHALMY OCHOBHBIX (BTOPHUUHBIX) BB
- PUMeHEeHUsI B KaueCTBe Pa3phIBHBIX 3apsi/|0B
- IPUMeHeHUsI B KaueCTBe TIOPOXOBLIX 3apsi/ioB

- IpYMeHeHUs1 B Tpaccepax

BpusanTHeie BB ucrons3yrorcs gis:

- BO30Y>K/IeHUsl ZIeTOHAI[UM OCHOBHBIX (BTOPUUHBLIX) BB
- IPYMEHEeHUs B KaueCTBe pa3pbIBHBIX 3apsi/j0B

- [IpPYMeHeHUs B KaueCTBe NTIOPOXOBbIX 3apsi/i0B

- IpYMeHeHUs1 B Tpaccepax

MertarenbHble BB UCmonb3yroTcs Asst:

- BO30Y>KJIeHUs ZIeTOHAI[UH OCHOBHBIX (BTOPHUHBLIX) BB
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Ne 4

Ne 5

Ne 6

Ne 7

Ne 8

Ne 9

- IPYUMeHEeHMs] B KaueCTBe Pa3pbIBHBIX 3apsi/ioB
- IPUMeHeHUs B KaueCTBe TIOPOXOBLIX 3apsi/ioB

- IpYMeHeHUs1 B Tpaccepax

[MupoTexHUUYeCKHe COCTaBbl UCIIONB3YIOTCS IS

- BO30y»K/|eHHsI IeTOHALMY OCHOBHBIX (BTOpPHUUHBIX) BB
- IPUMEHEeHUsI B KaUeCTBe Pa3phIBHBIX 3apsi/|0B

- IPUMeHeHUsI B KaueCTBe TIOPOXOBLIX 3apsi/ioB

- IpYMeHeHUs1 B Tpaccepax

CnocobHOCTh JA€TOHHPOBATH I10/, BJIMAHKEM He3HAUNTEe/IbHbIX TEeITVIOBBIX UKW
MeXaHNYeCKHUX BHEIITHUX BO3,£[EI‘/JICTBI/II‘/JI SIB/IIETCS 0COOEHHOCTBIO:

- MetatensHbix BB
- ITupoTrexHMYeCcKUX COCTaBOB
- bpusantHbeix BB

- Maummmpyromyx BB

Bosbiiioli mepuo/; HapaCcTaHUs CKOPOCTH TIPOLIeCca JIeTOHAIM SIBJISIETCS] 0COOEHHOCThIO:
- MetarenbHbIX BB

- ITupoTexHMYeCKUX COCTABOB

- bpusantHeix BB

- uunuupyromux BB

[inst MeTaTesbHBIX BB ¥ MPOCOCTaBOB XapakTepHa ciiefytorasi 0COOeHHOCTb:
- TOpPeHue SIBJISIeTCs XapaKTepPHbIM MeXaHW3MOM B3DPBbIBUaTOrO Pas/oKeHHsI

- CrIocoOHOCTh AE€TOHMPOBATH IO BJIMAHUEM HEe3HAUNTE/IbHBIX TEeIJ/IOBbIX U/
MeXdaHHnYeCKHUX BHeIITHHUX BOBAEﬁCTBHﬁ

- HA3Kask XMMUUeCKasi CTOMKOCTD

- OOJIBIIION Teproy, HapacTaHWsI CKOPOCTH TpoIiecca /IeTOHAL|H.

OTHoIllIeHHEe YAE/JIbHBIX TeIJI0eMKOCTeH MpU MMOCTOAHHOM [aB/IEHUU U obbeme
Ha3bIBaAe€TCA:

- TTokasarenem azpadarsl
- [TokasaresieM MOJIUTPOIIbI
- ITokasare/iem U303HTPOIIbI

- IToka3aresieM U30TPOIIBI

O6sacTh, MaccoBasi CKOPOCTb MPOJYKTOB ZeTOHALIMY B KOTOPOI paBHA HYJIHO
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Ne 10

OIIK-12

Ne 1

Ne 2

Ne 3

No 4

Ne 6

Ne 7

Ne 8

Ne 9

Ha3bIBaeTCs:

- 06acThI0 TIOKOsSI

- (hpoHTOM /1€ TOHALIMOHHO BOJTHBI

- (pOHTOM yZIapHOM BOJTHBI

- HeBO3MYIIIEHHOM Cpejioi

Macca BB, s3Heprusi KOTOpoi pacXoAyeTcsl Ha COBepLleHHe T0/Ie3HO0M MeXaH!ueCKOM
paboThI Ha3bIBAETCS:

- aKTMBHas Macca

- 9KBMBaJIeHTHasl Macca

- Macca B3pbIBYATOr'O BellleCTBa

- IIaCCHMBHasA MaccCa

Bonpocbl omkpbimozo muna:
BB nipeiHazHaueHo /17151 BO30Y)K/JeHUsT 1€ TOHAL[UM OCHOBHBIX

(BropuuHbix) BB

BB MPUMEHSAIOTCA B KAUeCTBE PA3PBIBHLIX 3apA0B

BB npuMeHArOTCS B KaueCTBe [IOPOXOBBIX 3aps/i0B

COCTaBbI IIPUMEHAIOTCSA B TPACCePaAX

CrnocoOHOCTh JIeTOHUPOBATH MO/ BJIUSHUEM He3HAUUTETbHBIX TEIJIOBBIX WH
MeXaHUYeCKUX BHEIITHUX BO3/I€HCTBUM SIBAAETCS 0COOEHHOCThIO BB

Bosbiiioli mepuo/; HapacTaHusi CKOPOCTU TIPOLIeCCa JeTOHALWH SIBJISIETCS] 0COOEHHOCTHIO
BB

T'opeHue siBseTCsl XapakTepHbBIM MEeXaHU3MOM B3pPbIBUATOIO Pa3/I0KeHUs JJ1s1
BB u COCTaBOB

OTHoIIIeHre Y/IeNbHBIX TETIOEMKOCTelH MPY MOCTOSTHHOM JIaBJIEHUU U 00beMe
Ha3bIBaeTCs TIOKa3areyiemM

O6mnacTh, MaccoBasi CKOPOCTb TIPO/IYKTOB [€TOHAI[MK B KOTOPOI paBHA HY/THO Ha3bIBaeTCst
00/1aCTBI0

[JaiiTe onpesiesieHre akTHBHOM Macce BB
Bonpochbl 3akpbimozo muna:

CorviacHO NlepBOMY Hauasy TepMOAMHAMUKH, KOJTMYeCTBO TeI/IOThI, TI0/iBeleHHOe K
CHCTeMe PacxXofyeTcs Ha:
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- VI3meHeHne BHyTpeHHel sHepruy TepMoAMHAMUYeCKOW CUCTeMbI U COBepLleHe
cucTeMoi paboThl Hafl OKpYyKarolleli cpeoi

- VI3aMeHeHMe SHTPONUY U BHYTPeHHel S5Hepruy TepMoHaMUUeCKON CUCTeMbI
- VI3MeHeHUWe SHTa/ILITUM U PadOTy BHYTPEHHUX CHJI TEPMOAMHAMUYE CKOU CUCTEMBI

- Tonbko Ha M3MeHeHNe BHYTPeHHelH Hepruy TepMOAYHAMUYeCKON CHCTEMBI

Ne 2 YnenbHbIl 00beM U3MePSIETCS B:
- M3/Kr
- Kr/m3
- 1/m-3

-M3

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

- m/c2

Ne 4 YnenbHas TErI0EMKOCTh U3MEPSIeTCS B:
- ILk/(K-kT)
- ITa/(K-kr)
- JDk/Kr

- ITa/kr

Ne 5 17151 MOJTUTPOITHOTO TIPOLiecca yAe/bHbIe TeTJIOEMKOCTH TPY TIOCTOSIHHOM [JaB/IeHUN U
obObeme:

- OcratoTcsi Hen3MeHHBIMU
- [TporopioHanbHO U3MEHSIOTCS
- HenponopiiioHaIbHO U3MEHSIFOTCS

- OHaKOBBI

Ne 6 YeMy paBeH IMoKa3are/b MOUTPOIILI 1 H300apHOTo Tporjecca?
-0
-1

-k
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Ne 10

UeMy paBeH IoKa3areb MOJUTPOIIBI [jis ©30TePMHUYeCKOro mporjecca?
-0
-1
-k

-3

Yemy paBeH TNOKa3aTesb TIOIUTPOIILI /IS a[iiabaTiuecKoro mpoijecca?
-0
-1
-k

-3

UeMmy paBeH nokasareb [10JIMTPOIIBI [j1s1 ©U30XOPHOI0 TIpoLecca?
-0
-1

-k

Bribepete HeBepHOe YTBEpPXK/IEHHUE
Teopusi rMAPOAVHAMUYECKOU AeTOHALIK:
- UCTIO/TB3YETCS ISl OTIMCAHUS TeTOHAINU TOTBKO XUAKuX BB

- MI03BOJISIET CBS3bIBATH NTapaMeTphl UCxoAHOro BB ¢ napameTpamu NpogyKTOB
JleTOHALMK B IJI0CKOCTH YenmeHa-Kyre

- UCKJTIOUaeT U3 PaCCMOTPeHHsI 30Hy XUMHUeCKOU peakLiuy

- He T103BOJIsSIeT PaCCMaTpPUBATh HeAOCKAaThIN PeXKUMbI JeTOHAL[UU
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