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)
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HekaH dakynbTeta

3HameHckui E.A.
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PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
DOU3UKA B3PbBIBA 1 Y/IAPA
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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
roz Habopa rpymmsr: 2025

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

3aBexyroruii kadeapoit 3HameHckuit E.A., K.T.H., [0L.

[Tporpamma paccMOTpeHa
Ha 3ace/laH11 BhIIyCKarollel Kadepbl

E3 CPEJCTBA IIOPAXKEHUS 1 BOEITPUITACHI

3aBepytomuii Kadenpoii 3HameHckuii E.A., K.T.H., 701,




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:

OTIK-12 — CriocobeH KauecTBEHHO W KOJMUYECTBEHHO OLIEHUBATh pe3y/bTaThl, MaTeMaThuyecKu
(opMy/nMpoBaTh MOCTAHOBKY 3a/laud M pe3y/abTaThl ee pelleHus] NMPUMEHUTeNbHO K MPOeKTUPOBaHHIO,
TIPOU3BO/ICTBY, UCITBITAHUSIM U IKCIUTyaTalii OOeTNpUIIacoB U B3pbIBaTesleld pa3MMyHOro THIIA U Ha3HaueHust

IMK-2 — CrnocobeH OCyIIeCTBAATh MPOQECCHOHANBHYIO eATeNbHOCTh W TIPUMEHSITh  MEeTO/[bI
MaTeMaTHYeCcKOoro MofenupoBaHusi 00eBod 3(¢GeKTUBHOCTH, Ha/eKHOCTH, Oa/UTMCTHKH, a3POJMHAMUKH,
B3phbIBa, BEICOKOCKOPOCTHOTO yZlapa, KyMy/IsILUY, HarpsDKeHHO-e(OpMUPOBAaHHOTO COCTOSIHUSA U pa3pyLUeHUs
KOHCTPYKL[MM OOemnpuriacoB, a TakKe COMyTCTBYIOIIUX B3DBIBHBIX TEXHOJIOTHA W TEXHOJOTWW ABOMHOTO
Ha3HaueHWs!

DOpPMHUPOBaHHIO KOMITETEHI[UH CITY>KUT AOCTKEHUE CJIeIYIOLINX Pe3y/IbTaToB 00pa30BaHuUs:
OIIK-12

3HAHUS:

(hM3MKK OCHOBHBIX TIPOL[ECCOB, OMUCHIBAIOIINX SIB/IEHUS TOPEHUS U B3DhIBA;

YMeHuUsi:

TIPOBOJIUTH KaueCTBEHHYIO OL[eHKY TPUTOJHOCTH U MPUMEHNMOCTH UCTI0/Ib3yeMbIX PACUETHBIX METOZOB
U MoJiefielt A1 perieHuyst 3aau (GU3UKY B3phIBA U yAapa;

HABbIKU:

BJIa/IeHUsT UH)KEeHePHBLIMU METO/IMKAaMU pellieHus 3a/1au GM3UKY B3PbIBa U yAapa.
IK-2

3HAHUS:

OCHOBHBIX YPaBHEHHWH, OMUCHIBAIOUIUX (H3UKY BO30OY)KIEHWUS W paclpOCTpaHEHUs BOJH CXKaTUS U
pa3peXkeHus], IeTOHAIIMOHHBIX U Y/IapHBIX BOJTH;

0COOEHHOCTeH MO/Ie/TUPOBAHMS B3PBIBHBIX U YIAPHBIX SBIEHUM;

YMEHUsL:

TIPUMEHSITh CYIIleCTBYIOIIME PACUeTHBIE METO/IbI /IS PellleHus 3aiau (DM3UKU B3phIBA U yapa;

HABbIKU:

pacueTa IporiecCcoB B3pbIBa U yjapa C UCIO/Ib30BaHMEM COBPEMEHHOTO TIPOrPaMMHOT0 00ecriedeHus;

3aMMCH OCHOBHBIX YpaBHEHWH, TPaHWUYHBIX W HayaJbHBIX YCJIOBUK B (opme, TIPUTOAHBIX /ISt
MOC/IeIYIOIIEr0 YMNCIEHHOTO MOZIe/TUPOBAHUSI.



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:

¢ TIK-1 — CriocobGeH OpHeHTHPOBaThCSA B MHOTOO0Opa3nuy COBPEMEHHBIX 00pa3I[oB OOeIpUIiacos,
B3phbIBaTeJIel, CUCTEM apTH/UIEPUICKOrO M PAKeTHOTO BOOPY>KeHMUsI, [eMOHCTPUPOBATh 3HaHUE HX
TEeXHUYEeCKUX XapaKTEePHUCTHUK U KOHCTPYKTUBHBIX 0COOEHHOCTEH, IPUMEeHsIeMbIX MaTepPUaioB U
TeXHOJIOT U



OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sET 7 3.e., 252 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-12

TIK-2

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.

20

11

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.

18

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.

22

11

11

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.

25

13

12

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

12

11

Bcero 3a 7 cemecTp

108

51

34

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.

31

15

16

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.

31

16

15

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.

32

17

15

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.

31

16

15

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.

19

15

12

12

Bcero 3a 8 cemectp

144

68

34

17

17

76

63

63

Bcero o gucuunnHe

252

119

68

17

34

133

100

100

3.2. AyAMTOPHBIA MPAKTHKYM

Ne
n/n

HOMep U HAMMEHOBaHUeE pa3je/ia

JMCLIUTLTHHBI

6

Tema NPAKTHYECKOr'o 3aHATHUA

OoneMm,
ayz.
32308




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 YCckopeHHOe U paBHOMepHOe BbIIBIKeHYe TTOPIIHS U3 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/IEHCHPOBAaHHBIX B3pPLIBUATHIX BellleCTB
7 B3pbIB KOH/]eHCHPOBaHHBIX BB B >kecTKo# 000s10uKe 2
Pasgen 4. Teopus [1eTOHALMOHHBIX !
BOJIH. Bsaumopeiicteue 1B € pa3/iMuHbIMU CpejlaMy;
8 HayvaJIbHbIe MapamMeTphl IPU OTPa’KeHHUH 9
JleTOHALIMOHHOM BOJIHBI OT TTOBEPXHOCTU Pa3/INYHbIX
cpen
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 PacueT MeTaHust 000/10UEK TIPOJYKTAMH /1€ TOHAIUU 2
Pa3pen 8. MeTtaHue Tes NpoAyKTaMu P DoAY A 2
16 |meronarpm. acyeT KMHeMaTUUeCKUX rapaMeTpoB COyZlapeHUst 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
OcHOBBI TOAX0AA AJ11 MOZle/TMPOBaHKs Y/lapHbIX U
19 |MopenvpoBaHusl B3PhIBHBIX N 2
B3DbIBHLIX SIBJIEHUI
MPOLIECCOB.
Bcero 3a 8 cemectp 17
3.3. JTabopaTopHbIii NPAKTUKYM
No Homep 1 HaumMeHOBaHHe pa3jiesa Oompem,
Tema /1a00paTOPHOro NPaKTUKyMa
n/n JUCLUILUTUHBI ayA. 4acoB
1 Paspen 1. BBeeHve. YpaBHeHUs HWccnenosaHue IeTOHAIMOHHOM a/iiabaThI 0
[BYDKEHUS CIIJIOIIHBIX CPef. TIPU pa3/IMYHOM 3HEeprornofiBoje
Bcero 3a 7 cemectp 0
9 Paspnen 6. Pacuet mossi B3pbiBa B VccnemoBaHue [[eTOHALMOHHOM afrabaThbl 3
Pas/IMYHbIX Cpefiax. [IpY pa3/IMYHOM 3HEpPronojBoje
3 Pazgen 7. OcobeHHOCTH eficTBYS B3phiBa |[Iepexo[ yjapHOUM BOJTHBI U3 OFHOM Cpe[ibl B 4
Y yJapa B TBeP/bIX Cpejax. APYTyIO
4 Pazpen 8. Mertanue Ten npogyKramu MeTaHue >keCTKOU TMIaCTUHBI IPOIyKTaMu 5
JleTOHAaL1H. B3pbIBa KOHJleHCMpoBaHHOro BB
5 Paznen 9. KymynatvuBHOe felicTBUe UccnepoBanue pa3nmyHbIX MOAX0A0B JJ/15 5
B3phIBa. pelLeHus 3a/jaul KyMyJIsLUN
Bcero 3a 8 cemectp 17
7 32308




3.4. CamocrosTebHas pabdora crygenta (CPC)

No Homep 1 HaumeHOBaHMe pa3jiesa Oomem,
Copep)xaHue yueGHOro 3ajaHus
n/n AUCLUIINHBI 4acoB
1 BrironHeHue TUMIOBOTO pacyeTa 4
Pa3zpnen 1. BBesieHve. YpaBHeHUS IBM>KEHUS
> |crommmix cpey. CamMocTosTe/IbHOe U3y4YeHHe TeOpeTHYeCKOro v
Marepua’sia o peKOMeHlyeMOol JUuTeparype
3 Pazpen 2. PelieHne ojHOMepHbIX CamMocTosATeIbHOE H3y4YeHUe TeOpeTHYeCKOro 8
M303HTPOINYEeCKUX YpaBHeHHH ra30Boi Marepua’sa o peKoMeHlyeMou JUTeparype
4  |muHaMuKU. IIpoCThie BOTHEL BeInosiHeHMe TUITOBOTO pacueTa 4
5 CamocTosTe/IbHOe U3yUyeHue TeOpeTHIeCKOro 7
Pazpen 3. Teopus ynapHbIX BOJIH. Marepuasa o peKoMeH/1yeMOoM JIuTepaTtype
6 BrironHeHue TUMOBOro pacuyeTa 4
v CaMocTosTe/IbHOE U3y4YeHUe TeOpeTHYeCKOro 8
Paspen 4. Teopus feTOHALMOHHBIX BOJIH. Marepuaja 10 peKOMeHyeMOH uTeparype
8 BrinosniHeHMe TUMOBOTO pacyeTa 4
9 BeImosiHeHMe TUITOBOTO pacuyeTa 3
Paszpen 5. HauanpHble napameTpsl y4apHbIX
10 |BonH Ha rpanmue pasnena cpep. CamMocTosTe/IbHOe U3y4yeHue TeOpeTHYeCKOro 8
Marepua’ia 110 peKOMeH/lyeMOH JIuTeparype
Bcero 3a 7 cemectp 57
1 CamMocTosTe/IbHOe U3y4yeHHue TeOpeTHYeCKOro 1
Paspen 6. Pacuet noss B3pbiBa B pa3/IMUHbIX ViaTepuiaia rio pexoMERAYCMOM TMTEpaType
cpeax. ITogroroeka HCXOJHBIX /IAHHBIX K
12 nabopaTopHoli paboTe, 03HAKOMJIEHHE C 5
MpOrpaMMHBLIM 00ecrieueHreM
13 CamMocTosTe/IbHOe U3y4YeHHue TeOpeTHIeCKOro 10
Paszen 7. OcobeHHOCTH [IeMCTBUS B3phiBa U MaTepasla rlo peKoMEnAyeMOH IMTEPATYDe
yapa B TBEPAbIX CPe/ax. ITogroroeka HCXOJHBIX /IAHHBIX K
14 nabopatopHoli paboTe, 03HAKOMJIEHHE C 5
MpPOTrpaMMHBLIM 00ecrieueHreM
15 CamocTosTe/IbHOe U3yuyeHue TeOpeTHIeCKOro 10
Paszien 8. MeTarue Te/t MpOAyKTamu MaTepyasa I10 peKOMeH/lyeMO! JIuTeparype
JleTOHAIIHHY. ITogroroeka MCXO/IHBIX JJAHHBIX K
16 nabopatopHoii paboTe, 03HAKOMJIEHHE C 5
MpOrpaMMHLIM 00ecrieueHreM
17 CamocTosTe/IbHOE U3yUyeHue TeOPeTHUEeCKOro 10
Marepua’ia o peKOMeH/lyeMO! JIuTeparype
Pa3,qe11 9. Ky'My'JIHTI/IBHoe I,E[(?I\/JICTBI/I(E B3pbIBA. ([1o JATOTOBKA UCXOAHBIX TAaHHBIX K
18 nabopatopHoii paboTe, 03HAKOMJIEHHE C 5
MpOrpaMMHLIM 00ecrieueHreM
19 |Pasgen 10. DnemenTb! Teopun CamMocTosTe/IbHOe U3y4yeHue TeOpeTHYeCKoro 10
MO/Ie/TMPOBAaHUsI B3PbIBHBIX [IPOLIECCOB. VidTepHana o peROMETIAYCMOH MTEPaType
20 Brironsenue TUIIOBOTo pacueTa 5
Bcero 3a 8 cemectp 76
4. ®OPMbI KOHTPOJII OCBOEHUSA TNCLHUITIVINHBI
CEMECTP HEJE/IN CEMECTPA
34 5 6 9 10(11|12/13(14 15 16 17
7 PI'P, KIToc |[IP| | | PT'P, KIloc |[IP KIloc, PTP |[IP Bonp'ﬂ‘i‘l;fa“’ .
8 PFP,HI;HOC, 1P KHOJ(I:,P PI'P, 1P PFP,JII;HOC, 1P Borp. Jx3

YcioBHbIe 0003HAUCHUS:

e [IP — aparHoCTHUeCKasi paboTa;

e PI'P — pacueTHo-Tpacduueckasi pabora;
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KIIoc — KOHTpOJIb NOCeIaeMoCTy;

Bomp.Iud.3au — Bonpocs! K guddepeHIMpOBaHHOMY 3aueTy;
JIP — naboparopHast pabora;

Borip. 3K3 — BOIpOCEHI K 3K3aMeHy;

aud. 3au. — quddepeHIIMPOBaHHBIN 3aUeT.

TeKyIuii KOHTPOJ/Ib YCIIEBaeMOCTH CTYIE€HTOB TIPOBOAWTCS B IUCKPETHbIE BDeMeHHbIe UHTepPBAaJIbI B
cnenyromux dhopmMax:
e UArHOCTUYECKas paboTa;
e pacueTHO-rpaduueckas paboTa;
¢ KOHTDOJIb MOCEIaeMOCTH;
e BOMPOCHI K A depeHIIIPOBaHHOMY 3aueTy;
e jyabopaTopHasi paboTa;
e BOMPOCHI K 3K3aMeHY.

ITpomesKyTouHasi arTecTarusi IPOBOAUTCS B hopMax:
e uddepeHMPOBAaHHBIN 3a4eT;
e 5K3aMeH.



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:

OITK-12 CriocobeH KaueCTBEHHO M KOJMUECTBEHHO OLIEHWBATh Pe3y/bTaThl, MAaTeMAaTHUeCKU (OPMYJIUPOBATh
TOCTAaHOBKY 3aZiadi W pe3y/bTaThl ee pelleHWs TPUMEeHUTeTbHO K TIPOeKTUPOBAaHUIO, IIPOU3BOJCTBY,
WCTILITAHUAM U SKCIUTyaTal[ GOeNpUIiacoB ¥ B3pbIBaTe/Ied Pa3IMuHOrO THMA U Ha3HAYEHMUS;

ITK-2 CriocobeH ocymiecTBAATh MPodeCCUOHANBHYIO [1eSTeTbHOCTh U TPUMEHSITh METO/bI MaTeMaTH4eCKOro
MOJieIMpoBaHust  00eBoli  3(hGhEKTUBHOCTH, HAAEKHOCTH, Oa/UTMCTUKW,  a’pOJUHAMUKH,  B3DBIBA,
BBICOKOCKOPOCTHOTO  yJiapa, KyMY/SLIMH, HarpsbkeHHO-1e(OPMUPOBAHHOTO COCTOSIHUS W Pa3pyLIeHHUs
KOHCTPYKI[UI OO€IpHIIacoB, a TakKe COMYTCTBYIOIIUX B3PBIBHBIX TEXHOJIOTUH W TEXHOJOTHUH [JBOMHOTO
Ha3HaueHUsI.

CoaepkaHre JUCLUTUTMHBI OXBaThIBaeT KPYT BOMPOCOB, CBSI3aHHBIX C WM3yuyeHHEeM OOLIMX BOIMPOCOB (U3UKU
rOpeHUsl U JieTOHALMY, U3yUeHus! yAapHbIX U [leTOHALMOHHBIX BOJIH, OCBOEHHUSI METOZI0B pacueTa IlapamMeTpoB
rOpeHUss W [|eTOHALMM, H3y4YeHHs 3aKOHOMepHOCTeld MeTaHHsi 000/I0YeK IPOAYKTaMH B3pbIBa, WU3y4YeHHs
MO/Ie/TMPOBaHKs SIB/IEHHI B3pbIBa U TOPeHHs, IPHOOpeTeHNsI HaBBIKOB pacueTa MapamMeTPOB KyMY/STHBHBIX
CTpyH MX NPOHMKAaHUS B IIperpazy, BlaJileHus MeToAaMH aHasr3a MpoLieCCOB B3PBIBHBIX U YAAPHBIX SIBI€HUN B
pasHbIX Cpefax, BaJleHUs] aHaIUTHUYeCKMMHW M YMCJIEHHBIMM METOJaMHM pacueTa B3pbIBHOTO BO3[eMCTBUS,
B/laJieHUs1 UH)KeHepHBIMUA MeTOAMKaMHU pellleHus 3a[ad B 00/1acTi GU3UKY B3pbIBA U yapa.

[TporpamMMoil AUCLIUI/IMHEI TIpelyCMOTPEeHbI CJle[yIoIiie BH/bI KOHTPOJIS:

TeKyIHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBLIE BpEMEHHbBIE UHTEPBAJIbI B
cnenyrommx ¢popmax:
¢ MarHocTuyeckas pabora;
e pacueTHO-rpaduueckasi pabora;
e KOHTDOJIb TIOCELAeMOCTH;
e BOMPOCHI K JuhepeHIIMPOBAHHOMY 3aueTy;
e jyabopaTopHasi paboTa;
e BOMPOCHI K 5K3aMEHY.

ITpoMeKyTouHasi arTecTalusi IIPOBOAUTCSA B (hopMax:
e muddepeHITMPOBAHHLIN 3aUeT;
* JK3aMeH.

OO01jas  TPy/I0EMKOCTb OCBOEHHSI [AUCLUIUIMHBI COCTaBiseT 7 3.e., 252 u. TIporpaMMoM AWCIUITAHBI
TpeyCMOTPEHBI JIEKI[UOHHbIE 3aHATHSA (68 u.), mpakTuueckue 3aHATHs (34 u.), 1abopaTopHbIM npakTUKyM (17
4.), camocTosTenbHas paboTa ctyaeHTa (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.:

OU3MATIINT, 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.
JI. T1. OpnieHko. . ®u3mKa B3pbIBa U yjapa: M.:
OU3MATIINT, 2006 (3)
b. JI. I'nymak. . ®usuka B3pbiBa: Capos: U3a-B0 7
POALI-BHUND®D, 2008 (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.
JI. I1. Opsienko. . ®r3uKa B3pbIBa U yzapa: M.:
OU3IMATIINT, 2006 (4)
b. JI. I'nymak. . ®usuka B3pbiBa: Capos: U3a-Bo 8
POALI-BHUND®D, 2008 (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,.

JI. T1. OpnieHko. . ®u3umKa B3pbIBa U yapa: M.:

BrirnosiHeHMe TUIIOBOTO pacueTa DU3MATITHT, 2006 (6,13) 3
b. JI. I'mymak. . ®usuka B3peiBa: Capos: 13x-Bo
POAL-BHUMB®, 2008 (5)
CamoCTosTeIbHOE H3yyeHHe H. I1. MuxaiinoB. . OCHOBBI MaTeMaTHUeCKOro
TEOPETHHECKOTO MaTEPHA/IA 110 MO/le/TMpPOBaHUs TIPOLeCCOB B3phiBa U yAapa: 8
PEKOMEHAYEMOM JTHTEPAType CII6.BI'TY "BOEHMEX" nm. [I. ®. YcruHoBa, 2012
(6)
Wroro no pa3geny 5 11
Paspgesn 6. Pacuer no/is1 B3pbiBa B pa3/IMYHbIX Cpejax.
CamocrodATebHOE U3yuyeHne Car
TeopeTH4eCcKoro Marepuasa 1o /111 Op HgﬁgMg;ﬁﬁ? ];30%]’&]3(37%;] Aapa: M. 11
DEKOMERAYEMOH JITEPATYPE H. I1. MuxaitnioB. . OCHOBBI MaTeMaTHUeCKOTro
Tlogroroeka VICXOAHDIX /JaHHBIX K MOZle/TMPOBaHMs MPOLIECCOB B3phbIBa U yjapa:
n1aboparoproii pagore, CI6.5TTY "BOEHMEX" m. [T, ®. Ycrusosa, 2012 5
03HaKOMJIEHUe C TIPOrpaMMHBIM %
obecrnieueHrEM
Wrtoro no paspeny 6 16
Pazgen 7. Oco0eHHOCTH JJeliCTBHUS B3PbIBa M YAapa B TBEPABIX CpeAax.
CaMOCTosTe/IbHO H3yUYeHHe b. JI. I'nymak. . ®u3suka B3peiBa: Capos: 13a-Bo
TeopeTHYeCKOro MaTepyara 1o POAL-BHUND®, 2008 (6) 10
peKOMEHAYEMOﬁ JiiTeparype JI. I1. Opf[eHKO. . dusuka B3DbIBA U yAadpa: M.:
OU3MATJINT, 2006 (12)
TToproToBka HCXOAHBIX AHHBIX K H. I1. Muxaiinos. . OCHOBBI MaTeMaTH4eCKOro
naboparopHoii pabore, MO/Ie/TMPOBaHHsI TIPOLIECCOB B3PbIBA U yZapa: 5
O3HAKOM/IEHWE C IIPOTPAaMMHBIM CIT6.FI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2012
obecnieueHrieM (7.4,10.5)
Urtoro no paspeny 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)
obecneueHreM
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/nE. . YiapHoe 1 KyMyJ.ISITI/IBHoe
JeHcTBYe apTUepuiickux 6oenpumnacos: CIT6.BT'TY
N "BOEHMEX" um. []. ®@. YctuHoBa, 2017 (2)
OJTOTOBKA MCXOJHBIX IAHHBIX K o
nraGopatopHoii pabore, H. I1. MuxannoB. . OCHOBBI MaTeMaTH4eCKOro
03HAKOM/IEHHE C IPOrDAMMHBIM MO/le/TMpPOBaHUs MIPOLIeCCOB B3phIBa U yAapa: 5
CIT6.FI'TY "BOEHMEX" um. [I. ®. YctuHosa, 2012
obecrneueHreM ©)
Wroro no pasgeny 9 15
Paspen 10. JneMeHTHI TeOPUM MO/ e/TUPOBAaHUS B3PbIBHBIX NPOLIECCOB.
CamocrosTebHOE U3yUeHUe
TeopeTUUeCcKOoro Marepuasna 1o JI. T1. OpsnieHko. . ®r3mKa B3pbIBa U yaapa: M.: 10
PEKOMEHTyeMOU JiuTeparype OU3MATIINT, 2006 (9)
BrirosiHeHHe TUITOBOTO pacueTa 5
Uroro no pasgeny 10 15
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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

AyauTopHbIe 3aHATHSA B
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Paspen 1. Borpocs! K
Beepnenue. nuddepeHLIIPOBaHHOMY
4 7 |YpaBHeHust 20 | 9 6 0 3 11 7 7 3avery,
JBYDKeHUSs PacuetHo-rpadrueckast
CIUVIOLIHBIX Cpej,. pabora
Pazpen 2. Pemienue
OAHOMEPHBIX Bormpocsr K
H303HTPONUYECKUX nuddepeHIIPOBaHHOMY
4 7 |ypaBHeHHUH 18 | 6 4 0 2 12 5 5 3ay4ery,
razoBoii PacuetHo-rpadrueckas
JUHAMHUKH. pabota
ITpocTbie Bo/HBIL.
Bonpocs! K
nuddepeHLIIPOBaHHOMY
4 | 7 [Pasaen3.Teopus | ,, | ;4 | g | 3 | 11 |10 | 10 3auery,
YAQPHBIX BOJIH.
PacuetHo-rpadrueckast
pabora
Bonpocs! K
Pazpgen 4. Teopus nuddepeHIIPOBAaHHOMY
4 7 |meTOHAIMOHHbIX 25 | 13 8 0 5 12 8 8 3aueTy,
BOJIH. PacuetHO-Tpadhrueckas
pabota
Paspen 5. H(b(beB:z): pIEI) CELI;HHOM
HauanbHble A PEHLHP y
napameTpbI SAIETY,
4 7 23 | 12 | 8 0 4 11 7 7 Kontposns
YAQPHBIX BOJIH Ha
rpaHmne pasiena TMOCeIIaeMOCTH,
PacuetHo-rpadrueckas
cpen.
pabora
Bcero 3a 7 cemecTp 108 | 51 | 34 0 17 57 | 37 | 37
Pazpaen 6. Pacuer JIaboparopHast pabora,
4 g |HoJIA B3pBIBA B 31 | 15 | 8 3 4 6 | 12| 12 Bompock K 5K3aMeHy,
Pa3/IMYHbIX PacuetHo-rpadrueckast
cpepax. pabora
Paspen 7. JlabopatopHas paboTa,
Ocobenmocru Bonpocs! K 3k3aMeH
4 8 |meiictBus B3pbIBa | 31 | 16 8 4 4 15 12 | 12 P Y
1 y1apa B TBEpBIX PacueTtHO-Tpaduueckas
y pabora
cpejax.
Pazpgen 8. Meranue %ZTp;g;p;2i3zfe(:a’
4 8 |ren mpoaykTamu 32 | 17 8 5 4 15 12 | 12 P Y
PacueTtHO-Tpaduueckas
JeTOHALNH.
pabota
Fusins,
4 8 |KymynaTuBHOe 31 | 16 | 8 5 3 15 15 | 15 P Y

JleiCTBHE B3pbIBaA.
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pabora
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Pasgen 10. JlabopatopHas paboTa,
Bormnpocs! K 3k3aMeRy,
JJIeMeHTBI TeOpuU KOHTDOME
8 |mopenupopamms | 19 | 4 | 2 | 0 2 15 | 12 | 12 p
MOCEIaeMOCTH,
B3PBIBHBIX
PacuetHo-rpadmueckas
MPOLIeCCOB.
pabora
Bcero 3a 8 cemecTp 144 | 68 | 34 | 17 17 76 | 63 | 63
Bcero no gucIuIInHe 252 | 119 | 68 17 34 133 | 100 | 100
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Onenounblie MaTepuassl no jucuumiude ®VI3UKA B3PBIBA 11 YIAPA

OIIK-12 - CnocoGeH KauecmeeHHO U KO/IUUeCMEeHHO OYeHU8amb pe3y/1bmambl, Mamemamuuecku
¢opmynuposamb nocmaHoeKy 3a0ayu U pesy/bmambl ee peuwleHuUs1 NpuMeHUMe/AbHO K NPOeKMUpo8aHuio,
npou3eo0cmay, UCNbIMAHUSAM U SKCh/lyamayuu 60enpunacoe u e3pbleameseli pas1u4Ho20 munda u
HA3Ha4eHus1

Ne 1 TIpouwTaiiTe TEKCT M 3alUILNTe pa3BePHYThI 000CHOBAHHBIN OTBET

C ueM CBsI3aHO Ha/IMuKe 30HBI pa3psUKeHUs], CeAYIOLIel 3a 30HOM CKaTusi, TIPH PacIpoCTPaHEHUH
yZIapHO# BOJTHBI B BO3JyXe?

Ne 2 TIpouMTaiiTe TEKCT ¥ YCTAaHOBUTE COOTBETCTBHE
[TocTaBbTe B COOTBETCTBUE 3HAUEHUE [MCTBUTE/ILHOTO JlaB/eHust P B cpaBHEHUU C YPOBHSIMU [1€PBOTO

P'kp, BrOporo P"Kp u TpeThero P"'Kp KpUTHUeCKUX [JaB/lIeHUI C XapaKTepPHbIMH HalpshKeHHO-
JedhopMHpPOBaHHBIMY COCTOSTHUSIMU 3arl0sICKOBOM UaCTH KOpIlyca CHapsza:

1. P<P'kp

2. P=P'kp

3. P'kp<P<P"kp

4. P=P"kp

5. P"kp<P<P"'kp

6. P=P"'kp

A. IloTepst yCTOMUMBOCTH

b. ¥Ymipyrue gedopmaiiyu o BceMy CeueHHI0

B. TloTreps xecTkoCTH

I'. Hauasio BO3HUKHOBEHUS TIJIACTUYECKUX TeOopMarivid

[. PactipocTpaHeHMe TuiacTUUeCKUX JedopMaliyii OT BHyTPeHHel K Hapy’KHOW TTOBePXHOCTH

E. ¥BenuueHue MHTEHCUBHOCTH JeOpMaliii B CEUeHUN
Ne 3 TIpounTaiiTe TEKCT ¥ YCTaHOBUTE COOTBETCTBHE

YCTaHOBHTE COOTBETCTBHE MeXy XapdKTE€PHbIMU IeprUoaaMn BHYTPEHHEﬁ Oa/ITUCTUKY U nponeccamw,
TMPOUCXOASAIIMMHU B KaHaJ/ie CTBOJIa

1. [Tepuog dhopcupoBanus

2. [Tepuop BociaMeHeHUs

3. [Tepuop nocnencTBus

4. [TupofyHaMUUeCKUl epro/,

5. [MupocTraruyeckui mepuo

6. TepMoHaMUUeCKUi TIepruo/

A. TopeHure nopoxa, CHapsiJ| JBWXeTCS
b. I'opeHune nopoxa, cHapsiJ IIOKOUTCS
B. CHapsj nokuziaeT f1yabHBIN cpe3

I'. Tlopox cropen, CHapsiJ, ABWXKeTCs

. BocryiaMeHsieTCsl 0OCHOBHOM MeTaTe/TbHbIN 3apsif,
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E. Benymuii nosicok Bpe3aeTcs B Hape3bl KaHasia CTBOJIa
Ne 4 TlpouuTaiiTe TEKCT ¥ YCTaHOBUTE 110OC/Ie[0BaTeIbHOCTh

YCTaHOBUTE B XPOHOJIOTMUECKOM TIOPSIIKe C/IeI0BaHKsI XapaKTepHbIe TIePUO/bl BHYTPEHHEH
0a/UTMCTUKU

1. Tlepuof, dhopcrpoBaHys

2. Ileprop BocriaMeHeHUs

3. [lepuop nocnencTeus

4. TInpogyHaMUUe CKUi TIepro/
5. [MupocTrarnyeckuii mepuos

6. TepMosHaMHUUeCKUI ITePUOT,
Ne 5 TIlpouuTaiiTe TEKCT ¥ yCTaHOBHTE 1OC/Ie[0BaTeTbHOCTh
YcraHoBUTe B XPOHO/IOTMUECKOM TOPsifIKe C/leloBaHus MPOLjeccaMu, [IPOUCXOASILMMY B KaHajle CTBOJIA

1. T'opeHue niopoxa, CHapsJ ABUXXETCS

2. l'opeHue nopoxa, CHaps/, MOKOUTCS

3. CHapsi, IOKUJaeT Ay/IbHBIN cpe3

4. TTopox cropen, CHapsi[, JBUKETCS

5. BocriyiameHsieTcsl 0CHOBHOM MeTaTesTbHbIN 3apsf,

6. Benymuii mosicok Bpe3aeTcsi B Hape3bl KaHasa CTBOJIa

Ne 6 TIpouuTaiiTe TeKCT, BEIOepUTE MPABUIbHBIN OTBET U 3alMIIMTE apryMeHThI, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

[Hannble BB npuMeHstoTcs B Tpaccepax:
- MerarensHoe BB

- [IupoTexHuueckuii coctaB

- bpusanTtHoe BB

- Nauurpytoiee BB

Ne 7 TIpouuTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBINA OTBET M 3allMILIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Ins vauruupyonmx BB xapakrepHa ciefyronasi 0CoOeHHOCTh:

- Cnoco6HOCTD ZIETOHUPOBATh M0/, BIUSIHUEM He3HAUUTE/IbHBIX TEIJIOBBIX WM MEXaHUUECKUX
BHEIIHUX BO3IeUCTBUN

- [Tepexop B3pbIBUATOrO MpeBpAllleHus] U3 TOPEHHsI B IeTOHALMIO M HAa000poT
- Huskas xuMyyeckasi CTOMKOCTb

- BosbI1ioii meprio ], HapacTaHuUsi CKOPOCTH TIpOLiecca JeTOHAIUH.

Ne 8 TIpouuTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBIN OTBET M 3allMIIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

Inst 6pu3anTHEIX BB XapakTepHa criefyoiasi 0COOeHHOCTb:

- Cnoco6HOCTD ZIETOHUPOBATh M0/, BIUSIHUEM He3HAUMTE/IbHBIX TEIJIOBBIX WM MEXaHUUECKUX
BHEIIHUX BO3/IeCTBUI

- [Tepexop B3pBIBUATOrO MpeBpallieHus] U3 TOPEHKsI B IeTOHALMIO M HAa000poT

- Huskast xuMuuecKkasi CTOMKOCTD
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Ne 9

- Bomb1110ii Iepriof; HapacTaHWsl CKOPOCTH TTPOLIeCca IeTOHAIWH.

HpquTaﬁTe TeKCT, BbI6epI/ITe MMpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apPTYMEHTHI, O6OCHOBbIBaIOLL]I/Ie BbI60p
OTBETOB

BpusanTtHble BB He ncnosb3yrorcs aJis:

- BO30y)X/IeHUsI IETOHAL[UM OCHOBHBIX (BTOPHUUYHBIX) BB
- IPUMEHEHUS B KaueCTBe pa3phIBHBIX 3apsi/i0B

- IPYMEHEeHUsI B KaueCcTBe MOPOXOBbIX 3apsiIOB

- IPUMEHEHUs] B Tpaccepax

Ne 10 ITpouuTaiiTe TeKCT, BeIOepuTe MpaBUIbHBIE OTBETHI U 3alUIINTe apryMeHThI, 000CHOBBIBAIOIL{ME BEIOOD

OTBETOB
MertarensHbie BB He ncnosnb3yrorcs as:

- BO30y»K/|eHHsI IeTOHALUM OCHOBHBIX (BTOpPHUUHBIX) BB
- IPYMEeHEeHUs B KaueCcTBe pa3pbIBHLIX 3apsi/|0B
- IPUMEHEeHUsI B KaueCTBe TIOPOXOBLIX 3apsi/IOB

- IpYMEeHEeHUsI B Tpaccepax

Ne 11 TpouwnTaiiTe TeKCT, BbIOEpHTE MTPaBI/IbHBIE OTBETHI M 3alTUIINTe apryMeHTbI, 000CHOBBIBAOLIHe BEIOOD

OTBETOB
HI/IPOTGXHI/I‘JECKI/IE COCTaBbI He MCII0/Ib3YIOTCA OJIA:

- BO30y»K/|eHHs1 IeTOHALMM OCHOBHBIX (BTOpPHUUHBIX) BB
- PUMEeHEeHUsI B KaueCTBe Pa3phIBHBIX 3apsi/|0B
- IPUMeHeHUsI B KaueCTBe TIOPOXOBLIX 3apsi/ioB

- IpYMeHeHUsI B Tpaccepax

Ne 12 TTpouuTaiiTe TEKCT U 3aITUILIUTE Pa3BePHYThIA 000CHOBAHHBIN OTBET

HazoBuTe 0CcHOBHbIE Opa)katolyie (pakTopbl yapHOW BOIHbI

ITK-2 - CnocobeH ocyujecmensimb npoghecCuoHanbHyI0 0esimeabHOCb U NPUMeHsSIMb Memoobl
MamemMamuy4eckoz20 MooeaupogaHus 6oeeoti 3¢p¢pekmusHocmu, HadexcHocMu, 6a1IUCMUKU,
a’poOuHAMUKU, @3pbléd, 8bICOKOCKOPOCHHO20 y0apa, KyMy/asayuu, HaNpAXceHHo-0ehopMupoeaHHo20
COCMOSHUA U paspywieHusi KOHCMpyKyutl 60oenpunacoe, a makxice conymcmeyloujux 63pbl8HbIX
mexHo/102Utl U mexXHo/102ull 080UH020 HA3HAYCHUS

Ne 1

Ne 2

HpOQHTaﬁTe TeKCT, B])I6epI/ITe MpaBUJ/IbHbIE OTBETHI U 3alTUIIINTE apPTYMEHTHI, O6OCHOBLIBaIOLL]I/Ie Bb160p
OTBETOB

B kakux MeTofiax Mpu pacueTe rapaMeTpPOB BO ()pOHTE yIapPHBIX BOJH HE UCIIO/IL3YeTCs IONyIIeHre
«CKOPOCTb PaCIpOCTPaHeHus yAAapHOU BOIHbI IPUHHUMAETCSI PaBHOM CKOPOCTU 3ByKa B HEBO3MYILeHHOU
cpezie»?

- METOJI, aKyCTUUYeCKOTO TPUOIVKeHUST

- y#apHble aguabartel B popme TaTa

- JIMHeWHbIe yAapHble afuabaThl

- aguabara ITyaccona

ITpounTaiiTe TEKCT, BEIOEpPHUTE NMPABUIbHBIE OTBETHI U 3alHUILINTE apTyMEeHThI, 000 CHOBBIBAIOII[He BEIOOD
OTBETOB

B kakoM MeTozie TIpy pacueTe rmapamMeTpoB BO (PPOHTE yIapPHBIX BOJH HUCTIO/b3YeTCs AOMYIIeH1e
«CKOPOCTb PacrpocTpaHeHusi Y B mponopiLyoHaabHa MacCOBOM CKOPOCTH CPe/ibi»?

- MeTO/, dKyCTUU€eCKOIo HpI/I6]'[I/I)KeHI/IH
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Ne 3

Ne 5

Ne 6

Ne 7

Ne 8

- yAapHble aguabartel B popme TaTa
- NTVHEMHbIe y/japHble anabaTbl

- aguabara Iyaccona
ITpouunTaiiTe TEKCT U 3alMIIKNTE Pa3BePHYThI 000CHOBAHHBINM OTBET

Kakum o6pa3om s cnydasi JeToHaly BB Ha >keCTKOM NofiCTU/AOLel TIOBEPXHOCTH PaCcCUMTHIBAIOT
rapaMeTphl B3pbIBa B Bo3zAyxe no ¢popmyse M.A. CagoBckoro?

ITpounTaiiTe TEKCT U 3aMUIIKTE Pa3BePHYThIM 000CHOBAHHKIN OTBET

Ha uro, cornacHo nepBoMy Hauaay TePMOJWHAMUKU, PACXOAYETCS KOTUUeCTBO TEILIOTHI, TT0/[BeZileHHOe
K cucteme?

HpOQHTaﬁTE TEKCT U YCTAHOBUTE COOTBETCTBUE

INocTaBbTe B COOTBETCTBHE YYaCTKUA Ha PUCYHKE 1 XapaKTepHbIe MPOLeCChl, POHCXOASIIIHE TTPU
Bpe3aHuM BeyIIlero mosicka B Hape3bl KaHasia CTBOJIA.

& -
f4E)

1. [Tepuo, cBOOOAHOTO Bpe3aHUsI

2. ITonHOe 3aroHeHrie Hape30B

3. YuacToK 3aTpyAHEHHOr0 Bpe3aHus

4. Y4aCcTOK NOCTeneHHOro 3aro/IHeHNUs Hape30B

5. YuacTok BeIOOpa 3a30p0OB
ITpounTaiiTe TEKCT ¥ YCTAHOBUTE COOTBETCTBHE
ITepes BaMu MPOLIECCHI, COTTOCTABBTE UX CO 3HAUEHUSIMU TI0KA3aTe Isi TIOJIUTPOIIBL:

1. Vi306apHsbiii

2. M3oTepMuyeCcKuii
3. Auabarrueckuii
4. VI30X0pHBIH

A0

b1

Bk

I oo
HpquTaﬁTe TEKCT U YCTAHOBUTE IMOC/1€40BaTe€/IbHOCTDh
Ilepes BaMu mpoLieCCel, 3aNUIIUTe UX B TIOPSI/IKe BO3pacTaHUs NoKa3aresist OJUTPOIILI:

1. n300apHBI# MpoLecc
2. U30TepMHUUeCKUI TIpoLiecc
3. agrabatruecKuid porecc

4. W30X0OPHBIN TpoLiecc
[TpouuTaiiTe TEKCT U YCTaHOBUTE MOC/I€10BaTeIbHOCTD

INepes BaMu xapakTepHble HarpsbKeHHO-AedopMypoBaHHbIe COCTOsIHYSA. [TocTaBbTe UX B TOpPsiiKe
YBeJIMUeHHs1 1efCTBUTETLHOTO JJaB/IeHuUs
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1. IToTeps yCcTOMYUBOCTU

2. Yripyrue feopmMaliiu 1o BCeMy CeueHUI0

3. IToTeps xecTKOCTH

4 Hauaio BOSHUKHOBEHHS TUIAaCTUUeCKUX Jedopmariuii

5. PacripocTpaHeHue njiacTiyeckux AedopMaliiyii oT BHyTpeHHel K Hapy>KHO [TOBEpXHOCTH

6. YBenuueHre MHTEeHCUBHOCTHU ,qe(bopMaLu/Iﬁ B CeUeHHH

Ne 9 TIpouwTaiiTe TEKCT, BEIOEPUTE MTPABUILHBIN OTBET U 3aMUIIMTE apryMeHThI, 000CHOBBIBAIOIIE BEIOOD
oTBeTa

OTHoLlLIeHre yeNbHBIX TeTVIOeEMKOCTel TP MOCTOSTHHOM JIaBlieH|U ¥ 00beMe Ha3bIBaeTCst:
- TTokasarenem aauadarsl

- [lokasaresieM MOJIUTPOIIbI

- ITokasaresiem U303HTPOIIbI

- ITokasaresieM U30TPOIEI

Ne 10 TTpouuTaiiTe TeKCT, BEIOepUTE MPAaBUIBHBIN OTBET U 3aMUIIMTE apryMeHThI, 000CHOBBIBAIOLIE BEIOOD
OTBeTa

ITog 061acThIO TOKOST TOHUMAETCST:

- 06/1acTh, MaccoBast CKOPOCTb TIPOAYKTOB JIETOHAIMY B KOTOPOH paBHA HYJTIO
- obnacTb, faBieHWe POAYKTOB JeTOHAIMY B KOTOPOH MOCTOSIHHO

- 06/1aCTh, MJIOTHOCTh TIPOAYKTOR JIETOHAIMU B KOTOPOH MOCTOSTHHO

- 06/1acTh, CKOPOCTH 3ByKa MPOAYKTOB /IETOHAL[MUA B KOTOPOH PAaBHO HYITIO

Ne 11 IIpouuTaiiTe TEKCT, BbIOEpHTE MPaBU/IbHBINA OTBET M 3allMILIUTe apryMeHTbI, 000CHOBBIBAIOLIHE BEIOOD
oTBeTa

AkruBHasg macca BB — 370!

- Macca BB, sHeprust KOTOpoi pacxXoJyeTcsi Ha COBEpIIEHHE T10/Ie3HON MeXaHUUeCKOH paboThbl
- Macca BB, sHeprust KOTopoii pacxoilyeTcsi Ha MeTaHue TeJia

- Macca BB, sHeprus KOTopoli pacxoyeTcsi Ha KHHeTUYeCKyH0 SHepruro camux [1/1

- Macca BB, sHeprus koTopoii pacxofyeTcsi Ha KHHETUUYEeCKYI0 SHepTryi0 MeTaeMoro Tesia u
KMHeTUYeCKYH SHepruto camux [171

Ne 12 TTpouuTaiiTe TeKCT, BeIOepuTe MpaBUIbHBIE OTBETHI U 3alMIINTE apryMEeHThI, 000CHOBBIBAIOIL{ME BEIOOD
OTBETOB

l'openue siBisieTCs XapaKTePHBIM MEXaHU3MOM B3DBIBUATOTO PA3/IOKEeHUS [T
- MetatenbHbIX BB

- ITupoTrexHMYyeCcKnX COCTaBOB

- bpu3antHeix BB

- Maummmpyromyx BB
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