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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 ITaTpoHBI ¥ TWIb3bI
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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

E4 BBICOKO3HEPTETUUYECKUE YCTPONCTBA ABTOMATUYECKNX CUCTEM

3aBepytomuii kKadeapoii Hecrepos H.., K.T.H., fio11.




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;

YMEHUSI;

YMeHusi:

MIPUMEHSITh [TO/TyUYeHHbIe 3HAHUS K TIPOEKTUPOBAHHIO 3JIEMEHTOB CPEe/ICTB TIOPayKeHHsI U O0EerpuIiacos;

HABbIKU:

B/aJIeHUs] pacyeTHBIMM MeTOflaMH pellleHus 3a7au (U3UMKK B3pbiBa W yAapa MPUMEHUTENbHO K BHUIY
JIeMCTBUS CPeICTBA TTOPaKEHHS.
OIIK-12

3HAHUA:

(bU3MKN OCHOBHBIX TIPOL[ECCOB, OMUCHIBAIOIUX SIBJIEHKSI TOPEHUS U B3PbIBA;

YMeHUs:

MPOBOUTH KAUeCTBEHHYIO OLIEHKY TIPUTOAHOCTH U MPUMEHUMOCTH MCIIO/Ib3yEeMbIX PAaCUeTHBIX METO/I0B
U MojieJielt iist pelieHuyst 3a4au (prU3MKY B3pbIBa U yaapa;

HABbIKU:

JlaJieHust MH)KeHEePHBIMKM METOIUKAMU PeIlleHus 3a/iau ((U3MKH B3pbIBa U yapa.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

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

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

CoziepykaHue JUCLUTLIMHBI SIB/ISIeTCS OCHOBO# 2i/1st ocBoeHus aucturuiia: METOBI UCTIBITAHUI
CPE/JICTB ITIOPAJKEHUAI.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}0Luer0C$1 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

e OIIK-7 — CniocobeH aHa/M3UPOBATh TeKylllee COCTOsIHME U TeH/IeHIIUU Pa3BUTUS OPYXKHUS U CUCTEM
BOODY>KEHUSI



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/sieT 3 3.e., 108 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI

KYPC

CEMECTP

HanmeHoBaHHe pa3sjie/IoB H AUAAKTHYECKUX eJHHHUL]

Ay/MTOpHBIe 3aHATHS
B KOHTaKTHOIi ¢hopme

BCEI'O

®dopmupyemast
KoMmmereHus, %

3aHATUA
CamocTosTe/IbHasA

paboTa CTyAeHTOB

BCEI'O
JIekuuu
IIpakTHUecKHe

OIIK-11

OIIK-12

Pasgen 1. BBejenne. YpaBHeHus ABOKeHHs CIVIOIIHBIX cpefi. BeejeHue.
Vcronb30BaHKe B3pbIBa B COBPEMEHHbIX YC/I0BUsIX. T1epBblil ¥ BTOpOii 3aKOHbI
7 TepMOJMHAMHUKH. YPaBHEHHsI COCTOsIHUS BeljecTBa. Harpspkenust v fedopmatiyu B 11 5 4 1 6
TBep/bIX CpeJlaX. YpaBHeHHUs /IBIKeHUs! C)KMMaeMoi TBep/oit cpe/ibl. YpaBHeHUst
JIBIDKEHMST UjieabHOM cpefbl. IHTerpassl Oitiepa 1 BepHymu.

N

IN

PasJiet rasa B BaKyyM.

Paspen 2. PenleHye 0JHOMePHbIX H303HTPONHYECKHX YPaBHeHHH rasoBoi

muHaMuKH. IIpocThbie BostHbL. OcoGble 1 00LIMe pellleHHst OHOMEePHBIX ypaBHeHHit
7 ra30BOM JMHAMHUKHU. YpaBHeHHs XapakTepyucTrK. VIHBapuaHTs! Pumana. IIpocTeie 13 6 4 2 7
BOJIHBI CKaTHsl U Pa3pe)xeHust. [IBIDKeHHe MOPIIHS B TPy6e, 3ar0/IHeHHOM ra3oM.

12

12

Pazpen 3. Teopus yjapHbIX BOJIH. YC/I0BUS BOSHUKHOBEHHS y/JaPHBIX BOJIH.
3aKOHBI COXPaHeHHs! MaCcChl, UMITy/IbCa M SHEPrur Ha (PPOHTe y/IapHBIX BOJH B
pasnuyHbIX cpefiax. CKOPOCTD yapHbIX BOJH B rase. YiapHas aguabara. VismeHeHue
7 SHTPOIHUU 1 TeMIlepaTypbl Ha GPPOHTe yAapHOi BoHbL. CHIIbHBIE yZjapHBIE BOJHBI B 11 6 4 2 5
rase. HeoGpaTumble 1oTepy 3Hepruu Ha GPoHTe YAapHBIX BOJIH. YPaBHeHHs
COCTOSIHMSI 1 ajiabaThl YAAPHOTO CXKAaTUsl TBEP/BIX M XKUAKUX cpefl. Kocble yaapHbie
BOJIHBI B rasze. OTpakeHHe YapHbIX BOJIH OT XKeCTKON CTeHKH.

12

12

060/104KH 3apsi/ia Ha MpoLecC JeTOHALUK.

Paspen 4. Teopusi leTOHALIMOHHBIX BO/IH. ['pojiHaMUuecKasl Teopusi e TOHaLUK1
B razax. [lapamerps! UennveHa-)Kyre. YcioBus ycToiunBoi AeToHanmu. Teopust
JleTOHAL[M KOH/IeHCUPOBaHHBIX B3PbIBUATBIX BellleCTB. YPaBHeHHsl COCTOSIHUSA U

7 M303HTPOIIBI IPOAYKTOB JleTOHalMK. Pacripe/iesieHrie napaMeTpoB NPOJyKTOB 14 6 4 2 8
JleTOHALMH 3a (PPOHTOM /IeTOHALOHHO BO/HBI. CBOMCTBA MPOMBIILIEHHBIX
B3DbIBUATHIX BellleCTB. B/ysiHMe MI0THOCTH B3PbIBUATHIX BEllleCTB FeOMETPHH U

12

12

Paspen 5. HauanibHble nap TPHI YAQp

OZIHOI1 Cpe/ibl B APYTYIO.

IX BOJIH HA I'p e pasjesia cpea.
ypaBHeHl/IH COCTOSHHA Pas3/IMYHBIX CpeJ. OTpa)Kel—me AeTOHALMOHHBIX BOJIH OT

7 TOBEPXHOCTH BBICOKOIIOTHBIX Cpef]. OTpakeHHe JeTOHALIMOHHON BOJIHBI OT 12 6 4 2 6
abcomoTHO >xecTKo cTeHKU. CoyaapeHue TBep/bIx Tes. Ilepexos yAapHO# BOHBI U3

12

12

Paspen 6. Pacuer nosist B3pbIBa B pa3/IMYHBIX cpefjax. B3poiB B Bo3ayxe.
dopmHpoBaHKe yAapHOI BOJHBI B CIIJIOIIHOM cpefie. PacueT uMmysibca B3pbiBa
7 COoCpe/IoTOUeHHOTro 3apsijia. MeTo/ TeOpeTHYeCKOro pellieHHs 3a/jaud B3pbiBa 3apsija 13 6 4 2 7
BB B Bo3ayxe. VkeHepHble MeTO/bI pacueTa 10/1s B3pbiBa B Bo3lyxe. MeToAuKa U
pe3y/beTaThl pacuyeTa TOYeUHOr'o B3pbIBA B BO3JyXe. dusnka B3pbIBa B BOJe. Pacuer
TIapaMeTpOB U 3aKOH JABM)KeHMS ra30BOr0 ITy3bIpA Hﬂ

12

12

BOJIHAMM.

Paszpen 7. Oco0eHHOCTH /leHiCTBHSA B3PbIBa U yAapa B TBepAbIX Cpejax.
MexaHuuecKHe XapaKTepUCTHKY MaTeprasoB MPHU BEICOKOCKOPOCTHOM Harpy>KeHHuH.
"YpaBHeHMs1 JIBH)KeHHs! IPOUHOM C)KMMaeMoli cpe/ibl (OHOMepHbIE). YiapHble U

7 /IaCTUYeCKKe BOJIHBI B MaTepuasax ¢ (a3oBeIMU nepexozamu. PaspyiiieHre npu 12 6 4 2 6
CTONIKHOBEHUH Y/JapHBIX BOJH. B3anmogelicTeue ynapHeix BonH. OTpaxeHre YB ot
cBo60zHOM TIOBepXHOCTH. OTKOJI. YIPOUHEHHe U pe3Ka MeTajlla yJapHbIMU

12

12

HH)KeHEePHbIX HOEIpUIacos.

Paspen 8. MeTanue Tes1 NPOAyKTaMH AeToHanuu. TeopeTnyeckas OljeHKa
UMITy/IbCa TP KOHTAKTHOM M HEKOHTAKTHOM /IefiCTBUM B3pbIBA Ha TIperpazy.
OrnpezeneHue CKOPOCTH METaHKS IIACTHH U 060/I0UeK [POAYKTaMH [eTOHALHH. 13 6 4 5 7
KuHemaTHuecKue napamMeTpbl METaHHst i CTOJIKHOBEHHsT 000/I04eK Pa3rOHsIeMbIX

B3pBIBOM. MeTo/Ibl yrpaB/ieHus /ieficTB1eM B3pbiBa B PAKeTHO-apTH/IEPUHCKIX U

12

12

Paspen 9. KymynsTusHoe jeficTBre B3pbiBa. Pu3nueckie 0CHOBbI KyMY/ISLMH.
T'upoaMHaMUYecKast TeOpus INIOCKUX CXOAsAIMXCs cTpyH. Kunemaruueckue
TIapaMeTpbl KyMyJ/ISTUBHOH cTpyn. OmpejieieHne AuameTpa U TyGHHbI TPOGOUHBI
7 TIperpazibl KyMy/ISITUBHON CTPyH. KOHCTPYKLIMM KyMYJISTUBHBIX 3apsi/iOB. 9 4 2 2 5
TIpubvKeHHBIH MeTO/, pacueTa MpoGHBaHHUs IPerpajibl KyMY/ISTUBHBIM 3apsi/ioM.
DopMHpPOBaHKe B3PbIBOM KOMIAKTHBIX YapHUKOB. B/siHMe TeXHONOruu
W3rOTOB/IEHHS] KyMY/ISITUBHBIX 3apsiioB Ha 3(heKTUBHOCTb OPOHEnpoOUTHSI.

12

12

Bcero 3a 7 cemecTp

108 51 34 17 57

100

100

Bcero no gucuuninHe

108 51 34 17 57

100

100

3.2. AyATOPHBII NPAaKTUKYM

Homep u HauMeHOBaHMe pa3jiesa
JUCIUIL/THHBI

Tema NPAKTHYECKOr'o 3aHATUA

Oo0neMm,

aya.
4yacos

Pasgen 1. Beenenuve. YpaBHeHUs
JBWKEeHUs CIUIOLIHBIX Cpef,.

BBejienne. Dy1eMeHTbI TEPMOJUHAMUKY. ArabaTra
ITyaccona.

Pa3pen 2. PemieHvie ofHOMepHBIX
M303HTPOINYECKUX YPaBHEeHUH

ra3oBoi JuHaMUKU. [TpocThkie
BOJIHBI.

HermpepriBHOE ABIKEHMe CITIONTHON cpeibl. Marbie
BO3MYILIEHUS

yCKOpeHHOe ¥ paBHOMEPHOE€ BBIIBM)XE€HME TTIOPLIHA W3

TpyOBI, 3ar0/THEHHOH ra3om. McTeueHue rasa B BaKyyM

24405




4  |Pasgen 3. Teopus yapHbIX BOJH. OpHOMepHOe OTpakeHHe IVIOCKUX YZlapHbIX BOIH OT 1
JKeCTKOM CTeHKU. B3aumozelicTBUe yfapHbIX BOJIH 110
HOpManu
3aKOHbI COXpaHeHHs! B MHTerpaibHO (hopMme.
5 Apnmabara ynapHoro ckatusi ra3oB. OfHOKpaTHOe U 1
JIByKpaTHOe ckatue. [lapaMeTpsl yapHbIX BOJIH B
rasax
PacueT mapaMeTpoB JieTOHAL[|Y ra3000pa3HbIX U
6 KOH/IeHCHPOBaHHBIX B3pbIBUATHIX Bell|eCTB. B3phiB 1
KOHZIeHCHPOBaHHBIX BB B xxecTKoi 0bo00uke
Pasgen 4. Teopus IeTOHALMOHHBIX -
BOJIHL BsaumopeiictBue [IB ¢ pa3/iMuHbIMU CpejlaMy;
7 HavasbHble MapaMeTpbl MPH OTPAKeHHH 1
JIeTOHALIMOHHOM BOJIHBI OT TTOBEPXHOCTU Pa3/INUHbIX
cpen
8  |Pasgen 5. HauaneHble napamerpel  |CoyZapeHue TBep/ibIX Tesl Ha OOMBbIIMX CKOPOCTIX 1
9 YAApHBIX BOJIH Ha TpaHuLie pasfena |[lepexof yZapHOW BOJIHBI U3 OZHOM Cpelbl B APYTYIO 1
Cpen. (pacmag pa3pnbiBa)
10 |Pa3gen 6. PacueT mosisi B3pbiBa B Pacuert 1nosi B3pbIBa B BOJE U IPYHTE 1
11 |PasmMYHBLIX CPeJax. Pacuet mosis B3pbiBa B BO3ZlyXe
12 [eiicTBre B3pbIBa HA META/IIMUECKYIO MTperpagy 1
Pasnen 7. OcoGeHHOCTH JIEACTBUSL  |Pa3pylleHre MeTa/IidecKoil rperpazbl Ipu
13 [B3pkIBa U yJapa B TBEPABIX CPEJaX. |CTOJKHOBEHMM YAAPHBIX BOJH U UX OTPaKeHUU OT 1
CBODOOZIHO MTOBEPXHOCTH
14 Pasjien 8. MeTaHHe Te/l NpO/LyKTami PacueT MeTaHUs 000/104eK MPOJYKTaMU IeTOHALIAN 1
15  |geromarm. PacueT KMHeMaTHYeCKUX IIapaMeTpOB COyAapeHus 1
TUIACTHH ¥ 000J104€K, Pa3rOHsIeMbIX B3PIBOM
16 Pacuet GpoHerpoOuTHs TIperpajpl KyMY/ISITUBHBIM 1
Paznen 9. KymynatuBHOe feiicTBUe |3apsOM
17 B3pbIBA. PacueT nmapamMeTpoB KyMy/JISITUBHOM CTPYH 1
0CeCcMMMeTPUYHOIO 3apsiza
Bcero 3a 7 cemectp 17
3.3. CamocrosnTenbHas padora crygenra (CPC)
Ne Homep 1 HaiMeHOBaHUe pa3jesa Oo0nem,
Copep)xaHue yueGHOro 3afaHus
n/n AUCLUIITUHBI 4acoB
CamocTosATe/IbHOE U3yueHre
1 |Pa3gen 1. Beesenue. YpaBHeHHS IBUKEHUST TeopeTUyeCcKoro Marepuara o 3
CIUVIOILHBIX Cpef,. peKOMeH/lyeMOl TuTepaTrype
2 BrirnonHeHre TUTIOBOTO pacyueTa 3
CamMocCTosTe/IbHOE U3yUyeHue
3 Pazpen 2. Pewerne OAHOMEDHBIX o TeopeTUYeCKoro MaTepuasa o 4
HM303HTPOINMYECKUX YPaBHEeHU! ra30Bou o
OUHaMUKU. ITpocTbie BOTHEIL DeKOMEHAYEVON TMTEpaType
4 BeIrnosiHeHMe TUITOBOTO pacueTa 3
CamocToATe/IbHOE U3yueHne
5 TeopeTUYeCcKoro Marepuasa 1o 2
Pazpen 3. Teopusi yaapHbIX BOJIH. o
peKOMeH/lyeMOU JiuTeparype
6 BrironseHue TUIIOBOTO pacyueTa 3
CamMocCTosTe/IbHOe U3y4YeHHue
7 TeopeTH4eCcKoro Marepuasa 1o 5
Pazpnen 4. Teopusi JeTOHALMOHHBIX BOJIH. .
peKOMeHyeMOM iTepaType
8 BrironHeHre TUTIOBOTO pacyeTa 3
CamMoCTosTe/IbHOE U3yUYeHHue
9  |Pa3gen 5. HauasbHbIe MapamMeTphbl YAPHBIX BOJIH [TEOPETUYECKOT0 MaTrepuaa o 3
Ha rpaHulLie pasfesa cpef,. peKoMeH/lyeMoli iuTeparype
10 BrinosiHeHve TUIIOBOTO pacyeTa 3
11 |Paspen 6. Pacuet 1noJist B3pblBa B pa3/IMUHbIX Belmo/iHeHre TUIIOBOTO pacueTa 3
12 |cpefax. CamocTosTe/IbHOe U3y4yeHue 4
TeOpeTUYEeCKOro MaTepuasa 1o
7 24405




pPeKOMeH/lyeMOU JuTepaType

13

yaapa B TBep/bIX Cpefiax.

14

Pazgen 7. OcobeHHOCTH IeHCTBYSI B3phiBa U

CamocTosATe/IbHOE U3yueHre
TeopeTUYeCKoro MaTepuarsia 1o
peKOMeH/lyeMOM JuTepaType

BrlIrosiHeHYe TUTIOBOTO pacueTa

15

16

Pa3pen 8. MeTtaHue Tes1 MpOAyKTaMH JeTOHALUM.

CamocTosiTeslbHOe U3yueHune
TeopeTHUeCKOro MarepHara o
PEeKOMeHTyeMOM JTuTepaType

BrInosiHeHHe TUTIOBOTO pacueTa

17

18

Pa3men 9. KymynatuBHOe feiiCTBUe B3phIBa.

CamocToATe/IbHOE N3yueHne
TeOpeTUYeCKOro MaTepuaria 1o
peKkoMeH/lyeMOol IuTeparype

BrInosiHeHHe TUIIOBOTO pacueTa

Bcero 3a 7 cemecTp

57

4. ®OPMBI KOHTPOJIA OCBOEHVA JUCLIUIT/IMHbI

CEMECTP

HEJE/IN CEMECTPA

1/2|3/4 5

6

9

10|11|12|13|14 15

16

17

7 PI'P, KIloc

ap

PI'P, KIloc

AP PI'P, KIloc

ap

Borp. k3

YcioBHBIE 0003HAUEHMST:
P — nuarHocTrueckasi paboTa;

PT'P — pacueTHO-Tpaduyeckas pabora;

KTIIoc — KOHTpOJIb MOCeIaeMoCTy;
Bomp. OK3 — BOIIPOCHI K 3K3aMeHy.

TeKylHii KOHTPOJIb YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHBIE BpEMEHHbBIE UHTEPBAJIBI B
ciefyroumx popmax:
[TMarHoCcTuyeckas pabora;
pacueTHo-rpaduueckasi pabora;
KOHTPOJTb TTOCEI[aeMOCTH;
BOIPOCHI K 3K3aMEHY.

HpOME)KYTO‘lHaH dTrTecTalusa rMpoBOJUTCA B Cl)OpMaXI
S5K3dMeH.

24405




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. OpneHko. . ®u3ukKa 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 u3jaHUs:
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 TIpo¢eccHOHabHBIE 0a3bl JaHHBIX:

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

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

MHdopmalioHHble CIIpaBOYHbIe 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.



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. IIpouee:

1. pabouee MeCTO Tperno/aBare/isi, OCHAILIEHHOe KOMITBIOTEPOM C JOCTYIoM B VIHTepHeT;
2. paboure MecTa CTy/IeHTOB, OCHAIL[eHHbIe KOMITbIOTEpaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
[71s1 pabOThI B 3/IEKTPOHHOI 00pa30BaTe/IbHOM Cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILIHHbI
®U3UKA B3PBIBA U YIAPA

AnHoTanusa paboueii nporpaMMsl

Mucuynmaa ®PU3NUKA B3PBIBA U YIAPA siBisieTcst JUCLIMTIIMHON 00si3aTe/TbHOM yacTu O/1oKa 1
MpOorpaMMbl TTOATOTOBKU M0 HaripaBieHuto 17.05.01 boenpunachkl u e3pbieamenu. [IMCUUTI/IMHA peau3yeTcs Ha
tdakyneTere E Opyxkue u cuctembl Boopyxenus BI'TY "BOEHMEX" um. [].®. YctuHoBa kadezapoit E3
CPECTBA TTIOPAJKEHUWSA U BOETTPUITACEHI.

MucuuniavHa HaljesieHa Ha GOPMHUPOBaHUe KoMNnemeHYuli:
OIIK-11 cnoco6HOCTh OpUEHTHUPOBATHCS B TIPOOJEMHBIX CUTYallUsX W pellaTh CJIOXKHbIE BOTPOCHI
MPOEKTHPOBAHUS, TIPOM3BO/ICTBA, UCTTBITAHMS U KCITTyaTaliuyd OOENpUIacoB U B3pbIBaTe/el pa3MuyHOro THUMa
Y Ha3HAUYeHwus,
OTIK-12 crocoOHOCTb KaueCTBEHHO W KOJMUECTBEHHO OL[eHWBaThb  pe3y/lbTaThl, MaTeMaTHUeCKU
(opMy/MpoBaTh TIOCTAHOBKY 3alaud M pPe3y/bTaThl €e pelleHus TPUMEHUTETbHO K TPOEKTUPOBAHMUIO,
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 JAeTOHALIMOHHBLIX BOJIH, OCBOEHHUSI METOAOB pacueTa rapaMeTpOB
TOPEHUSI U [IeTOHAI[UM, W3y4YeHHsT 3aKOHOMEDHOCTeHM MeTaHHs 000/IoUeK TPOAYKTAaMH B3pbiBa, W3YyUeHUS
MOJIe/TMPOBAHKS SIBJIEHHH B3pbiBa M TOPEHUs], IPUOOpETeHNsT HABBLIKOB pacyeTa MapaMeTpPOB KyMYJISITUBHBIX
CTPY¥ UX TIPOHMKAHHS B TIPETpajly, BJa/IeHUs] MeTo/[JaMH aHaji3a TIPOLIeCCOB B3PBIBHBIX U VAAPHBIX SIBJIEHUM B
Pa3HbBIX CpeJiaX, B/lafleHus] MHKeHepHBIMU MeTOAMKAMHY PacueTa B3PHIBHOTO BO3/IeMCTBUSI.

[IporpamMmoii JUCLUITIMHLI TTPelyCMOTPEHBI CJle/IyIollrie BHABI KOHTPOJIA:

TeKyuii KOHTPO/Ib YCIIEBAEMOCTH CTY/[eHTOB TIPOBOJJUTCS B JUCKPETHbIE BpeMEHHbIe NHTEPBAJIBI B
cnenyromux dhopmax:
e MATHOCTUYECKas paboTa;
e pacueTHO-rpacduueckasi pabora;
¢ KOHTPOJIb MOCEIaeMOCTH;
¢ BOMPOCHI K 9K3aMEHY.

IIpomeskyTouHasi arTecTanus POBOAXUTCS B popMax:
e 9K3aMeH.

OO01jas  TPy/I0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiasgeT 3 3.e., 108 u. TIporpamMMo# AWCIUITUHBI

TpeJyCMOTPEHBI JIEKIIMOHHBIE 3aHATHS (34 u.), mpakTuueckue 3aHsaTHS (17 4.), camocTosiTesbHass paboTa
crygenra (57 a).
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IIpuioxenue 2

K paoueii mporpaMme AMCLUILUIHHbI
®U3UKA B3PBIBA U YIAPA

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBageT 108 4., u3 HUX 51 4. ayJUTOPHBIX 3aHATHM, U 57 4.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

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

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

HaumeHoBaHue PadoThI Pexkomenjyemas 1ureparypa prm:{?éKOCTb’
Paspen 1. BBepeHue. YpaBHeHHsI ABV)KEHHS CILIOIIHBIX CpeJ.
H. I1. MuxaiinioB. . OCHOBBI MaTeMaTHUeCKOro
CamocrosTe/IbHOE H3yUYeHHe MOZe/TMPOBaHusI TIPOLIECCOB B3pbiBa U yaapa: CII6. BT TY
TeOpeTHUYeCKoro MaTepuaria Io "BOEHMEX" um. [I. ®. YcruHoBa, 2012 (1,2) 3
peKOMeHAyeMoM ThTepaType b. JI. I'mywiak. . ®usuka B3peiBa: Capos: 3xn-80 POALI-
BHUWB®, 2008 (1)
JI. TI. OpsieHko. . ®ur3uKa B3pbIBa U yzapa: M.:
BrinosHeHye TUIIOBOTO pacueTa ®U3MATIINT, 2006 (1) 3
Wrtoro no pasgeny 1 6
Pa3pen 2. PenieHne oJHOMepPHbBIX H303HTPONMYECKHUX YPaBHeHU ra3oBou AuHaMuKU. IIpocThie BOTHBI.
JI. T1. OpnieHko. . ®ur3uKa B3pbIBa U yapa: M.:
CamocTosiTe/IbHOE HU3yuyeHne DOU3MATIINT, 2006 (2,5)
TeopeTUUeCcKOro Marepuarsia 1o b. JI. I'nymaxk. . ®u3suvka B3pbiBa: Capos: M3a-so POAL- 4
peKOMeHAyeMOou JiTepaType BHUKO3®, 2008 (2)
H. I1. MuxaiinoB. . OCHOBBI MaTeMaTH4eCKOro
MO/Ie/TMPOBaHMUs TIPOLIECCOB B3pbiBa U yaapa: CI16. BT TY
BeinosiHeHue TUITOBOTO pacuyeTa "BOEHMEX" um. [ ®. Ycrunosa, 2012 (3) 3
Wroro no pasgeny 2 7
Paspen 3. Teopus ygjapHbIX BOJIH.
JI. TI. OpsieHko. . ®ur3uKa B3pbIBa U yapa: M.:
CamocrosTebHOE U3yUeHMe DOU3MATIINT, 2006 (3)
TeopeTUUeCcKOro Mareprasna mno H. I1. MuxaiinoB. . OCHOBBI MaTeMaTHUeCKOTO 2
PEKOMEeHAYeMOU TUTepaType MOJIe/TMPOBaHMs TPOIIeCCOB B3pbiBa ¥ yaapa: CI16. BT TY
"BOEHMEX" um. 1. ®. YctuHoBa, 2012 (4)
b. JI. I'nymak. . ®u3suka B3pbiBa: Capos: N3x-so POALL-
BeinosiHeHMe TUITOBOTO pacueTa BHUMI®, 2008 (3) 3
Wrtoro no pasgeny 3 5
Pa3pen 4. Teopusi eTOHALUOHHBIX BOJIH.
JI. TI. OpnieHko. . ®Pur3uKa B3pbIBa U yapa: M.:
CamocrosTe/TbHOE U3yUeHMe OU3MATIINT, 2006 (4)
TeopeTUUeCcKOro Mareprarsna mno b. JI. I'nywiak. . ®usuka B3pbiBa: Capos: V3g-Bo POALI- 5
PEKOMeHAyeMOU TUTepaType BHUWB®, 2008 (4)
H. I1. Muxaiinos. . OCHOBbI MaTeMaTH4eCKOro
MOZe/TMPOBaHKsl TIPOLIeCCOB B3phiBa U yaapa: CII6.BI'TY
BeInosiHeHMe TUITOBOTO pacueTa "BOEHMEX" um. [ ®. Ycrunosa, 2012 (5) 3
Urtoro no pasgeny 4 8
Pa3pen 5. HauasibHbIe IapaMeTpshl yAapHbBIX BO/IH HAa FPaHMLe pa3jesa Cpeg.
CamocTosiTe/IbHOE U3yuyeHne JI. TI. OpnieHko. . ®Pur3uKa B3pbIBa U yapa: M.:
TeOpeTHUYeCKOoro MaTepuaria Io OU3MATIINT, 2006 (6,13) 3
peKoMeHAyeMoM ThTepaType b. JI. I'mymiak. . ®usuka B3psiBa: Capos: W3-80 POALI-

12

24405



BrinosiHeHue TUITOBOTO pacueTa BHUKOB®, 2008 (5) 3
H. I1. Muxaiinos. . OCHOBbI MaTeMaTH4eCKOro
MOZe/TMPOBaHKsI TPOLIeCCOB B3phiBa U yaapa: CII6.BI'TY
"BOEHMEX" um. 1. ®@. YcruHoBa, 2012 (6)
Wrtoro no pasgeny 5 6
Paspen 6. Pacuer noJisi B3pbiBa B pa3/IMUHbBIX Cpejax.
BhIno/iHeHHe TUIIOBOIO pacyeTa JI. T1. OpnieHko. . ®Pur3uKa B3pbIBa U yjapa: M.: 3
OU3MATIINT, 2006 (7,8)
CamocrosTesbHOE U3yeHue H. I1. Muxaiinos. . OCHOBbI MaTeMaTHyueCKOro
TEOPETHIECKOTO MaTeprana 1o | yoneposanms IpoLjeccoB B3phiBa 1 yaapa: CII6.BI'TY 4
PEKOMEHAYEMOU JIUTEPAType "BOEHMEX" um. [I. ®. Ycrunosa, 2012 (7)
Wrtoro 1o pasgeny 6 7
Pa3gen 7. Oco0eHHOCTH [JeliCTBUS B3phIBa M YAapa B TBEPABIX CpeAax.
JI. TI. OpsieHko. . Pur3uKa B3pbIBa U yzapa: M.:
CamocrosTe/IbHOE U3yUYeHHe OU3MATIINT, 2006 (12)
TeopeTUUeCcKOoro Marepraria 1o b. JI. I'nymak. . ®u3svka B3pbiBa: Capos: M3a-so POALL- 3
pPEKOMeH/IyeMOU TuTepaType BHUM3®, 2008 (6)
H. I1. MuxaiinoB. . OCHOBBI MaTeMaTH4eCKOro
MO/Ie/TUPOBaHKs MTPOL{eCCOB B3pbiBa U yzapa: CII6.BI'TY
Brimo/HeHue TUTIOBROTO paceTa "BOEHMEX" um. [I. ®. YcunoBa, 2012 (7.4,10.5) 3
Wrtoro o paspeny 7 6
Pa3zgen 8. Meranue Te MpOAyYKTaMH JeTOHAL[UM.
CaMOCTOsATe/IbHOE H3yUeHHe JI. T1. Opnenko. . ®u3KkKa B3pbiBa U yaapa: M.:
TeOpeTUYeCcKoro Marepuasna Ino (DE/BMATHMT: 2006 (10) 4
PeKOMeH/[yeMoii IUTepaType H. 1. MuxatinoB. . OCHOBBI MaTeMaTHU4eCKOTO
MO/Ie/IMPOBaHMSI ITPOLIECCOB B3phiBa U yaapa: CIT0.BI'TY
Beino/nHeHye TUIIOBOTO pacueTa "BOEHMEX" um. []. ®. YctuHoga, 2012 (8,10.4)
Wroro no pa3geny 8
Pa3zpen 9. KymynsaTuBHOe JjeiicTBHe B3pbIBa.
JI. TI. OpJienko. . ®u3uKa B3pbIBa U yapa: M.:
CamocrosTebHOE U3yYeHHe (DE/IBMATHHT’ 2006 (11)
reopemecors wareprararo | fL 1L Mioaion onoms wresmecers |
PEKOMEHAYEMOM JTHTEPATYPE "BOEHMEX" iam. [I. ®. Yerurosa, 2012 (9)
E. A. 3HamMeHCKUH. . YjapHOe U KyMY/SITUBHOE JIefCTBHe
BRTIO/HEH e THTIOBOTO PaCYeTa apTiwuiepuiickux 6oemnpunacos: CIT6.BI'TY 3
"BOEHMEX" um. 1. ®. YctuHoBa, 2017 (2)
Wroro no pasgeny 9 5
13 24405




IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
®U3UKA B3PBIBA U YIAPA

®OH/] OODEHOYHBIX CPEICTB

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

e UarHocTuueckas pabora

e pacueTHo-rpaduueckasi paborta;
e KOHTDOJIb TIOCEIIAeMOCTH;

e BOMPOCHI K IK3aMEHY;

e 5K3aMeH.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B ¢popme Tecta B SMOC Moodle:

* IIpW IIPaBUJIBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
 TIpY NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB | Oostee - aTTecTaLusl.

PacuerHo-rpadmueckas pabora
PacuetHo-rpacdrueckast pabora (PT'P) "Bo30ysk/ieHHe ylAapHbIX BOJH B TVIOCKO-TIapaslie/TbHOM pexkume”
Mpe/ICTaB/sIeT COO0M COBOKYITHOCTh OTUETOB 10 C/IeYIOIIUM pa3/iesiam:
1) Bo30yXeHue yaapHbIX BosiH (Y B) B myiocKomapasiie/lbHOM PeXUMe:
1.1) napametpsl ipoaykToB AetoHauuu (1) B Tuiockocty UemneHa-2Kyre U B 06/1aCTH MTOKOS;
1.2) orpaxenue I1[] oT abCOMIOTHO YKECTKOM CTEHKU U YIapHUKA;
1.3) nmapameTps! ¥B B rase npu MeTaHuH yapHuKa I1/1;
1.4) Bo30yxeHre YB mpu coy/lapeHnH yiapHUKa C KeCTKOH MIacTUHOW;
1.5) nepexoy, yiapHOU BOJIHBI U3 OJHOM CpeJbl B IPYTYIO;

PI'P npencraBnsieTcs B meuaTHoM hopMe. 3aiutoit PI'P ciyxut:

* COOTBeTCTBUe BapHaHTa 3a/laHus;

* Ha/IM4Ke HeoOXOMMBIX pPa3ziesioB U rpadryeckoro Marepuaa;

* IPaBWJILHOCTb PaC4eTOB;

* KOPPEKTHOCTh BHIBO/IOB;

* criocoOHOCTh JATh pa3BepHYTHIM KOMMeHTapH 110 TI0/yYeHHBIM pe3yJibTaTaM.

OcHOBOM Aj1s1 T10/10KUTebHOM 3aiuThl PI'P siB/isieTCs AoCTKeHMe CTy[eHTOM 3HaHWM Ha ypOBHE He MeHee
60% 10 TeopeTHUeCKUM MaTepuasaMm MpoiiieHHoro Kypca. [IJist OLjeHKH JOCTUTHYTOTO YPOBHS 3HaHUM
Tiperio/iaBaresieM 3aZlaeTcsi He MeHee 4 BOIPOCOB U OCYIL[eCTBIISIeTCSI KOHTPOJIb KOPPEKTHOCTU Y BEPHOCTH
OTBETOB CTYy/leHTa.

KoHTposb mocenjaeMocT
OrjeHMBaeTCS TOCeIIeHNe TOJTBKO JIEKLIIMOHHBIX 3aHSATUM.
B 3aueT uayT TOJBKO MOJKPeIVIeHHbIe KOHCIIEKTOM JIEKLMi MOCeLeHHbIe 3aHSATHUS.
BrigensieTcs yeTbipe ypOBHS MOCELIAEMOCTH:
1-90-100%
2 -75-90%
3 - 60-75%
4 - Hke 60%
Kaxk/1p1i1 ypOBeHb MOCEITIaeMOCTH COOTBETCTBYET 0aslly, YKa3aHHOMY B TEXHOJIOTHUECKOUM KapTe JIMCIUM/IMHBL
OTtpaboTKa MpONyIeHHbIX 3aHATHI He MpeJyCMOTPeHa.

Bomnpocsl K 3K3amMeHy
1. InddepeniranpHbie ypaBHeHUs ra30BOM JUHAMUKY B BEKTOPHOU (opMme.
2. TuddepeHipanbHble ypaBHeHHS Ta30BOM JUHaMHUKH B KOODJUHATHOU dopMme.
3. Oco0ble perieHust OfHOMEPHBIX JuddepeHIHaIbHBIX YPaBHEeHHI ra30Boi JUHAMUKH. VIHBapraHThI PrMaHa.
4. XapakTepuCTUKY ypaBHEeHUH ra3ofgrHaMuKy. [TocTpoeHre X — t [uarpamMm yZapHO-BOTHOBBIX TIPOLIECCOB.
5. BosiHa pa3pekeHust TIPH BLIIBI>KEHUH TTOPIIHS U3 TPYOBI, 3ar0/THEHHOM ra3oM (X — t JuarpamMma).
6. BosHa paspe)xeHUst IIpY UCTeUeHUU ras3a B BaKyyM (X — t fuarpamma).
7. DyieMeHTapHasi Teopysi IOBEPXHOCTHU pa3pbIiBa B rasax. YpaBHEHUsI COXPaHEHHUs MacChl, UMITy/bCa U
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SHepruu.
8. CooTHo11eHye MIOTHOCTeH rasa (pl/p2) Ha TOBepXHOCTH pa3phbiBa (BbIBOJ, KBa/IpaTHOTO YPaBHEHUS).
9. PacueT cooTHOIIeHu1 MapaMeTpoB rasa (u2/ul; p2/pl) Ha MOBepXHOCTH pa3phlBa.

10. CKOpOCTh y[apHbIX BOJIH B rasax.

11. TTnockas ygapHast BosiHa. ITapameTpsl ra3a Ha ()pOHTe BOJHBI.

12. ITapameTpsI ra3za Ha GPOHTE CUILHBIX YAAPHBIX BOJTH.

13. Kocas ynapHas BosiHa. PacueTt napameTpos.

14. Anmabara yfapHOTO C)KaTHsi Ta30B U e€ 0COOeHHOCTH.

15. Jetonauus B ra3ax. CTpyKTypa ¢poHTa [|eTOHALMOHHOM Bo/HbL. ['nnore3a Uenmena-’Kyre.

16. [TapameTps! feTOHALUY B rasax.

17. CKOpOCTb [jeTOHal[1U B rasax.

18. TlapameTpsbl ieTOHALIMU KOHJeHCHPOBaHHbIX BB.

19. VI3amMeHeHMe TTapaMeTpOB ra3a 3a GpOHTOM IeTOHAIIMOHHOM BO/THEI (BoTHa Taiinopa).

20. HauanbHble mapaMeTpsbl IIPU OTPayKeHUH [eTOHALIMOHHOM BOJIHBI OT TIOBEPXHOCTH BBICOKOIJIOTHBIX Cpef (B
MeTaJ/ulaX pX > pH). YAapHble afuabaTel MeTasuioB.

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

22. HauanbHble apaMeTphl IPU OTPa)kKeHUM JJeTOHALIMOHHOM BOJIHBI OT TIOBEPXHOCTH HU3KOIUIOTHBIX cpef (B
BOJie pX < pH).

23. Pasner nponyKTOB eTOHALIUMU B BaKyyMe.

24. OTpakeHHe BO3/IYIIHOW yapHOI BOJHBI OT JKECTKOW CTEHKH.

25. ®opmHpoBaHUe yapHOW BOJHBI B CIIJIOLIHOM Cpefie.

26. PacueT moJist B3phiBa B BO3JyXe BbICOKO Hajl 3eMJIEH.

27. [lapameTpbl BO3AYIIHOM yapHOW BOJHBI IIPU B3PbIBE 3apsi/ia y MOBEPXHOCTH 3eMJIH (TIperpajpbl).
28. Pacuet moJisi B3pbiBa B BO/E.

29. OTpaskeHUe yIapHOI BOJIHBI OT [HA ¥ IOBEPXHOCTH BOJIOEMa.

30. B3peiB B rpyHTe.

31. HauanbHble mapaMeTpsl yAapHBIX BOJIH MPH IIJIOCKOM COyZlapeHMH TBep/bIX Tesl. PacueT mapameTpoB o
anyabare ['TOrOHMO Y B aKyCTHUECKOM TIPUOIKEHUH.

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

33. Oco0eHHOCTH CXKATHS TBEP/BIX Cpe/l B ylapHbIX BoHax. OCHOBHbIE (DaKTOPhl OTBETCTBEHHbIE 3a
paspylleHue B yAapHbIX BOJHAX.

34. ®opma UMITy/bCa yjapHOU BOJTHBI B CTI/IABAX KeJie3a U eé CBsI3b C a/juabaroli yIapHOTO CKaTusl.

35. lnHamMuyeckas (OTKO/IbHAs) IPOYHOCTH MeTanaa. PeHoMeHo/Iornueckast MoZiesib pa3pylleHusl.
MHO)XeCTBeHHBIE U T71aJKUe OTKOJIBI.

36. PacueT umysbca Ipyu KOHTAKTHOM B3pBbIBE.

37. Vimnynbc 1ipy 6/1M3KOM HEKOHTAKTHOM B3pbIBe. AKTHBHAsl Macca 3apsijja.

38. PacueT CKOPOCTH CUMMETPUYHBIX 000/I0U€K pa3rOHSIEeMbIX B3PBIBOM.

39. PacueT CKOpOCTH IIJIAaCTHH PasrOHseMbIX B3PbIBOM.

40. ITapameTpbI TeueHUs1 MeTaslIa TIPU COyZapeHUH OOMUIIOBKY KyMYJIITUBHOTO 3apsijja.

41. IIpoHMKHOBEeHNEe KyMYy/ISTUBHOM CTPYH B IIperpazy.

42. TpexMmepHas cxeMa KOCbIX cOylapeHHi. PacyeT KuHemMaTnueCKHUX I1apaMeTpOB.

43. TpexMmepHas cxeMa IJIOCKUX cOoyZiapeHuit. PacueT KMHeMaTHyeCKUX rlapaMeTpoB.

44. YripouHeHUe MeTasyIOB B3pbIBOM. OCHOBHBbIE TIOHSITHS.

45. Cpapka MeTa/lJIOB B3pbIBOM. OCHOBHBIE [IOHATUS.

46. [IITaMIioBKa MeTasuI0B B3pbIBOM. OCHOBHBIE ITOHATUS.

JIK3aMeH

B cepMOM cemMecTpe TIPOMEKYTOUHBINA KOHTPOJTL MMPOXOAUT B (hOpMe YCTHOTO 3K3aMeHa 1o OuieTam,
cofeprKalluM 2 BOIpoca.
Pe3ynbTaThl OTBETOB CTY/IEHTa OI[eHUBAIOTCS OL[eHKAMU «OT/IMUHO», «XOPOIIIO», «YIOBIeTBOPUTEILHO» U
«HEYIOBeTBOPUTE/ILHO».
OcCHOBO}# /151 oTipe/iesieHNs OLIeHKH C/Ty>KUT YPOBeHb YCBOEHUSI CTyIeHTOM MaTrepualia, IpefyCMOTPeHHOTO
yueOHOM MporpaMMor AUCIUILTHHEIL.
- OLIEHKH «OTJIMYHO» 3aC/Ty)KMBAET CTYAEHT, 00HAPY>KUBIIIMI BCECTOPOHHEe, CHCTEMAaTUUYeCKOe U ITybokoe
3HaHUe Y4eOHO-TPOrpaMMHOr0 MaTepuasa, yMeHre CBOOO/IHO BBITIOHSTE 3a/[aHUsA, TPelyCMOTPEHHbIE
MPOrpaMMO¥, YCBOMBILIMKI OCHOBHYIO U 3HAKOMBIN C JOTMOJHUTENILHOMN JIUTEePaTypOu, peKOMeHA0BaHHOU
riporpammotii. Kak rpaeusio, olileHKa «OTJIMYHO» BLICTAB/SETCS CTY/IeHTaM, YCBOUBIIIUM B3aUMOCBSI3b
OCHOBHbIX ITOHSITUM AUCLIUIUTMHBI B MX 3HAYEHUH /IJ1s1 PUoOpeTaeMoii npodeccry, MpOosiBUBIIUM TBOPUECKHE
CIOCOOHOCTH B TIOHUMaHUH, U3/I0KEHUH U UCIT0/Ib30BaHUHU YUueOHO-TIPOrpaMMHOI0 MaTepurasa u 3amura PI'P;
- OLIEHKH «XOPOIIIO» 3aCTY>KHUBAET CTY/IeHT, 0OHAPYXUBIIHI TIOTHOE 3HaHKE Y4eOHO-TIPOrpaMMHOTO
MaTepwHaria, yCIelTHO BBIMOTHSIONIN MpelyCMOTPeHHbIe B ITPOrpamMMe 3a/JaHusl, YCBOUBIILIHI O0CHOBHYIO
JIUTEPaTypy, peKOMeH/J0OBaHHYIO B TIporpaMmMe. Kak mpaBuiio, OIleHKa «XOPOIII0» BBICTAB/ISETCS CTyAEHTaM,
TOKa3aBIIMM CHUCTEMaTHUeCKUI XapaKTep 3HAHUH 10 AUCIUITHHE U CIIOCOOHBIM K MX CaMOCTOSITE/TEHOMY
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TIOTIOJTHEHUIO U OOHOBJIEHUIO B X0/l Jla/ibHekIel yueOHoM paboThl U MPOQeCCHOHANBHOM /IeSTeTbHOCTH U
3amuta PT'P;

- OLIEHKM «Y/|OB/IeTBOPUTE/ILHO» 3aC/TyKUBaeT CTyAeHT, 00Hapy KMBIIMI 3HaHHe OCHOBHOTO y4eOHO-
MPOrpaMMHOTO MarepHasa B 00beMe, He0OXOJUMOM AJIsl anbHeliineli yueObl 1 npefcrosieli paboTel 10
rpodeccu, CIIpaB/ISIOIIUNACS C BBITIOJTHEHUEM 3a/laHUH, PeAyCMOTPEHHBIX TIPOrPaMMOM, 3HAKOMBIH C
OCHOBHO JTUTEPAaTypOH, peKOMeHI0BaHHO# MporpaMmoit. Kak rpaBuio, OlleHKa «yI0BIeTBOPUTETHLHO»
BBICTABJISIETCS CTY/[€HTaM, JOTYCTUBILNM ITOTPEITHOCTH B OTBETe Ha SK3aMeHe U MPU BhIOIHEHUN
9K3aMEeHAIMOHHBIX 3a/IaHHH, HO 06/1aJat0IM HeOOXOMUMBIMU 3HAHUSMMU [IJI1 KX YCTPAHEHUS O]
PYKOBOZCTBOM IIperioziaBaresis U 3amura PI'P;

- OLIeHKA «HEeY/[OB/IeTBOPUTEILHO» BBICTAB/ISIETCS CTYAEHTY, 00HAapPY>KUBILIEMY ITPOOebl B 3HAHUSX OCHOBHOTO
yueOHO-TIPOrpaMMHOTO MaTepuara, JJOMyCTUBLIEMY TTPUHIUITHA/TBHBIE OLTMOKH B BLITTIOJTHEHUH
NIpelyCMOTPEHHbIX IIpOrpaMMoil 3afanuil. Kak npaBuo, olleHKa «Hey/|0B/IeTBOPUTE/IbHO» CTaBUTCS
CTyZIeHTaM, KOTOPbIe He MOTYT MPO/IO/DKUTH 00yUeHHe UK MPUCTYTIUTE K MTPOQ)eCCUOHATLHOH JIeSITeTbHOCTH
10 OKOHYaHUH By3a 0e3 ZOMOTHUTEeTbHBIX 3aHITUN TI0 COOTBETCTBYIOIIeH ANCLUTUIHE.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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PacueTtHo-
4 - Pa3zgen 1. BBegeHue. YpaBHeHUs 1 5 4 1 6 4 4 rpadereckas
ABIDKEHUsI CIUIOMIHBIX Cpef,.
pabora
Pa3pesn 2. Pemienne
OJHOMEPHBIX PacueTtHo-
4 7 |M303HTpPONHMYECKHX ypaBHeHMil | 13 6 4 2 7 12 | 12 | rpadwuyeckad
ra3oBoi JuHamMuku. IIpocTeie pabora
BOJIHBL.
Pasgen 3. Teopus yjapHbIX Pacyero-
4 7 AET 2. pHit yAap 11 6 4 2 5 12 | 12 | rpadwuueckas
BOJIH.
pabora
PacueTHo-
4 | 7 [Paspend. Teopus 14 6 | 4| 2 8 | 12 | 12 | rpaduueckas
JAeTOHAIMOHHBIX BOJIH.
pabora
Pazpnen 5. HauanbHbIe PacuetHo-
4 7 |mapameTrpsl yAapHbIX BOJIH Ha 12 6 4 2 6 12 | 12 | rpaduueckas
rpaHuiie pasjesa cpea. pabora
Pasgen 6. Pacuer noss B3pbiBa Pacyero-
4 | 7 A1 5. P 136 | 4] 2 7 | 12 | 12 | rpaduueckas
B Pa3/IMUHbBIX cpejax.
pabora
Pa3gen 7. OcobeHHOCTH PacuetHo-
4 7 |melicTBHMA B3pbIBA M yJapa B 12 6 4 2 6 12 | 12 | rpaduueckas
TBepJbIX Cpefax. pabora
PacuetHo-
4 | 7 Eaiﬂei f;xfj::;‘:a“:“ 136 | 4] 2 7 | 12 | 12 | rpaduueckas
poay A . pa6ota
Borpocs! K
3K3aMeHY,
Kontposib
4 | 7 [Pasmend. KymynarusHoe 9 | 4 | 2| 2 5 | 12 | 12 |mocemaemocty,
JelicTBHe B3pbIBaA.
PacuetHo-
rpacuyeckas
pabora
Bcero 3a 7 cemecTp 108 | 51 | 34 17 57 | 100 | 100
Bcero mo AuCIUILUIHHE 108 | 51 | 34 17 57 | 100 | 100
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Kputepuu oneHuBaHus

OIIK-11

Ne 1

Ne 2

Ne 3

Ne 6

Ne 7

Ne 8

Ne 9

Ne 10

Ne 2

Ne 3

Bonpocbl omkpbimozo muna:

Ha3oBuTe 3aK0H, COr7IaCHO KOTOPOMY KOJTMYeCTBO TeIUIOTHI, MOZIBe/IeHHOE K CHCTeMe
pacxoflyeTcsi Ha U3MeHeHHe BHyTpeHHel SHepruy TepMOJIHaMU4e 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 MoKa3aTesib 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

BbpusanTtHsle BB ucnonb3yroTcst fs:

- BO30Y)X/IeHUs IETOHAI[UM OCHOBHBIX (BTOPUUYHBLIX) BB
- [IpPYMEeHeHUs B KaueCTBe pa3pbIBHBIX 3apsi/i0B

- IPUMeHeHUs B KaueCTBe TIOPOXOBLIX 3apsi/ioB

- IPUMEHEHUs] B TPaccepax

MertarensHble BB ucnosnb3yrorcs ajis:
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No 4

Ne 5

- BO30Y)X/IeHUs IETOHAI[UM OCHOBHBIX (BTOPHUUYHBIX) BB
- TIpYMeHeHUs B KaueCTBe pa3phbIBHBIX 3apsi/[0B
- IpYMeHeHUsI B KaueCTBe MTOPOXOBLIX 3apsi/i0B

- IPUMEHEHUS] B TPaccepax

[MyvpoTexHUueCcKUe COCTaBbl UCIIO/Ib3YIOTCS IS

- BO30Y)K/IeHUs IETOHAI[UM OCHOBHBIX (BTOPHUUYHBIX) BB
- IPUMeHeHUsI B KaueCTBe Pa3phIBHBIX 3apsi/i0B

- IpYMeHeHUs B KaueCTBe MTOPOXOBLIX 3apsi/i0B

- IpUMEeHeHUs B Tpaccepax

CniocobHOCTh AE€TOHHPOBATH I10/, BJIMAHUEM He3HAUNTE/IbHBIX TEeIJIOBBIX WU
MeXaHn4ueCKHWX BHeIIITHHUuX BOBAEI‘/JICTBI/II‘/}I ABJISAETCSI 0COOEHHOCThIO:

- MetarenbHeix BB
- [InpoTexHUUeCKUX COCTaBOB
- BpusanTtHeix BB

- Mnnnynpyronux BB

Bosbiiioli mepuo/; HapacTaHusi CKOPOCTH TIPOLIeCca JeTOHAIWY SIBJISIeTCS] 0COOeHHOCTBIO:
- MetarenbHeix BB

- [InpoTexHUUeCKUX COCTaBOB

- bpusanTHeiXx BB

- Mnnuumpyromnux BB

s meTarenbHBIX BB ¥ MMPOCOCTABOB XapaKTepHa C/IeAyIoiiast 0COOEHHOCTD:
- TOpPeHUe SB/SIeTCS XapaKTepPHbIM MEXaHW3MOM B3PbIBUATOrO Pa3/IOyKeHUs

- CrocoOHOCTh JIETOHUPOBATh MO/ BIUSHUEM He3HAUUTEbHBIX TETIOBBIX WU
MexaHWUeCKUX BHeIITHUX BO3/eHCTBUl

- HU3Kasl XUMHUUeCKasi CTOMKOCTh

- OOJTBLLION Tepro/; HapacTaHUsI CKOPOCTHU TIPOLiecca e TOHALHH.

OTHoIIIeHre y/IeNbHBIX TETI0OEMKOCTelH TP MOCTOSTHHOM JIaB/IEHUU U 00beMe
Ha3bIBaeTCs:

- ITokasarenem aguadbarsl
- ITokasaresiem MOUTPOIIBI
- ITokasaresieM M303HTPOIIBI

- IToka3aresieM U30TPOIILI
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Ne 9 O06mnacTb, MaccoBasi CKOPOCTb TIPOJYKTOB /IeTOHAL[MM B KOTOPOY paBHA HYJTO
Ha3bIBaeTCs:

- 06/1acThI0 TIOKOSI
- (hpoHTOM /1€ TOHALIMOHHO BOJTHBI
- (pOHTOM yZIapHOM BOJTHBI
- HeBO3MYIIIEHHOM CpeJioi
Ne 10 Macca BB, sHeprusi KOTOpoi pacXoAyeTcsl Ha COBepILeHHe T0/1e3H0M MeXaH!ueCKOM
paboThI Ha3bIBAETCS:
- aKTMBHas Macca
- 9KBMBaJIeHTHasl Macca
- Macca B3pbIBYATOr'O BeIlleCTBa

- TacCHMBHas Macca
OIIK-12
Bonpocbl omKpbimozo muna:
Ne 1 BB nipejHasHaueHo [/ BO30Y>KJEHUs IeTOHAIL[UH OCHOBHBIX
(Bropuunbix) BB

Ne 2 BB npuMeHsIOTCS B KaueCTBe pa3pbIBHBIX 3aps/ioB

Ne 3 BB npruMeHsIIOTCS B KaueCTBe TIOPOXOBBIX 3apsi[i0B

Ne 4 COCTaBbI TIPUMEHSIFOTCS B Tpaccepax

Ne 5 CriocobHOCTE [IeTOHMPOBATH IO, BIMSIHIEM He3HauUTeTbHBIX TelJIOBBIX WIH

MeXaHUUeCKUX BHEITHUX BO3/JIEUCTBUH SIB/IETCS 0COOEHHOCTRIO BB

Ne 6 Bobiioli mepuo/; HapacTaHUs CKOPOCTHU TIPOL[ECCa JIeTOHAIUH SIBJISIETCST 0COOEHHOCThIO
BB

Ne 7 l'openue siB/sieTCs XapakTepHbIM MeXaHU3MOM B3PbIBUATOr'O PA3JIOKeHUs [JIst
BB u COCTaBOB

Ne 8 OTHoLlIeHre yeNbHBIX TeTI0eMKOCTel TP MOCTOSTHHOM JIaBlieHuH U 00beme

Ha3bIBaeTCAd I10OKa3aTe/emM

Ne 9 O6macTb, MaccoBasi CKOPOCTb TIPO/IYKTOB /IETOHAI[UM B KOTOPOY paBHA HYJTIO Ha3bIBAeTCS
00macTbi0

Ne 10 [aiite oripeseneHue akTuBHOM Macce BB
Bonpocbl 3akpbimo2o muna:

Ne 1 CornacHo nepsoMy Hauajly TepMOAMHAMUKY, KOJIMUECTBO TEIlIOThL, II0JBe/leHHOe K

CHUCTeMe pacxoayeTcs Ha:
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- VI3meHeHne BHyTpeHHel sHepruy TepMOAMHAMUYeCKOW CUCTeMBbI U COBeplLleHe
cucTeMol paboThl Hafl OKpYyKarolleli cpefoi

- VI3aMeHeHMe SHTPONUY U BHYTPeHHel SHepruy TepMoiMHaMUUeCKON CUCTeMbI
- VI3MeHeHUWe SHTa/ILITUM U Pad0Ty BHYTPEHHUX CHJI TEPMOAMHAMUYE CKOU CUCTEMBI

- Tonbko Ha M3MeHeHNe BHYTPeHHelH SHepruy TepMOoAYHAMUYeCKON CHCTEeMBI

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

-M3

Ne 3 KuneTnueckasi sHeprusi eJUHULILI MacChbl U3MepsieTCs B:
- m2/c2
- M2/(c2-Kr)
- (M2-kr)/C2

- m/c2

Ne 4 YnenbHas TErI0EMKOCTb U3MEPSIeTCS B:
- ILx/(K-kT)
- ITa/(K-kr)
- JDk/Kr

- ITa/kr

Ne 5 17151 TIO/TUTPOITHOTO TIPOLiecca yAeabHbIe TeTVIOEMKOCTH TTPY TIOCTOSIHHOM [JAB/IeHUH U
o0Obeme:

- OcraroTcsg Heu3MeHHBIMU
- TTporopioHaIbHO U3MEHSTIOTCS
- Henporop1iioHaIbHO M3MEHSTFOTCS

- OHaKOBBI

Ne 6 Yemy paBeH TOKa3aTejb TOJUTPOIIBI Jis h300apHOTro rporiecca?
-0
-1

-k
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Ne 10

qEMy paBEH T1I0Ka3aTe/b HOHI/ITPOHLI AJIA I/I3OT€pMI/IIIECKOFO HPOL[ECCE[?
-0
-1
-k

-3

qEMy paBeH TI0Ka3aTe/b l'IO]'H/ITpOl'IbI AJId a,Z[I/Ia6aTI/II-IECKOFO HPOHECCH?
-0
-1
-k

-3

UeMy paBeH IOKa3aTeb IOMIUTPOIIBI /151 ©30XOPHOTO Iporjecca?
-0
-1

-k

Bribepete HeBepHOE YTBEPXK/EHHUE
Teopust TuApOJUHAMUYECKOHN /IeTOHALUN:
- UCTIOJB3YEeTCS /ISl OTIMCAHUS IeTOHAIIMU TOJTLKO XUAKUX BB

- TI03BOJISIET CBSI3bIBATh MapaMeTprl UCX0AHOro BB ¢ mapameTpamu MpoJyKToB
[leTOHalMK B IJI0CKOCTH YenmeHa-)Kyre

- UCKJTIOUaeT U3 PaCCMOTPeHHs 30Hy XUMHUeCKOW peakiuy

- He TI03BOJIsIeT PaCCMaTPUBATh HeJ0CKaThIN PeXKUMBI e TOHAL[UN
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