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1. BHelUHwWe TpeboBaHuSA
Tabnuua 1.1

Komnemenyun @rocC: 11IK.37 cioco0HOCTH POBOMTH B3PHIBOTEXHIYECKHE YKCIEPTH3BI, BIIa/JIeHHe
MEeTOANKAMH HACHTH(GUKAIME HCHO/Ib3YeMBbIX 00PA3I[0B B3PHIBHBIX YCTPOHCTB H AHAIN3A IOCJIEXCTBHIT
pas/IHIHBIX B3PbIBOB; ¢ YACHU CLEOYIOUUX PE3YTbMANOe 00yUeHUA:

31. 3HaeT (hr3nYeckme 0COGEHHOCTY (hYHKLIMOHMPOBaHUS 06pasLoB 6OENpUNacoB 1 B3pbiBaTe/eli pas/IMiHOro
Ha3HaYeHMsl, a TAKXKe B3PbIBHbIX YCTPOICTB, B TOM YMC/E CAMOAE/bHbIX

32. BNlafeeT MEeTOAMKAaMM MAEHTU(MKALMN UCMOSb3YeMbIX 06pa3L0B B3pbIBHbIX YCTPOCTB 1 aHaNN3a
NnocneACTBUIA Pas3nnUHbIX B3PbIBOB

Komnemenyun ®@IrocC: I1K.4 ymennem popMy/mpoBaTh TAKTHKO-TEXHUIECKHE 3a{aHHSI HA Pa3padoTKy
HePCHEeKTHBHBIX 00pa3oB 00eNPHNIACOB H B3PLIBATE/ICH; ¢ 4acHu CledyIomUx pe3yibmamoe ooy ueHus:

y3. 0060CHOBbIBATb TEXHWNYECKME TDE6OBaHI/IFI K ,D,EI\/’ICTBI/I}O 6OEI'IpI/II'IaCOB PasnnNYHOro Tuna U HasHavyeHna anAd
MX MPOEKTMPOBAHWSI, UCCNEA0BAHMIA 1 UCNbITAHWUIA

Komnemenyus @I0C: T1K.6 B1ajenne MeToIaMHA PA3pad0TKH MPOEeKTHONH AOKYMEHTANHH H POBeIeHMIs
TeXHHIECKAX PACIETOB, ONTHMMI3AIAA NP OEKTHHIX TAPAMETPOB, oNpefe/IeHNsI 0oeBoii 2P PpeKTHBHOCTH 1
HAJICKHOCTH 00pa3noB GoeNpHNIACOB H B3PbIBATEICH; ¢ Yacmu c1edyIoniux pe3yismanoe ooyueHus:

38. METO/ibl PAcUETOB A CTBIS GOENPUNACOB Pa3IMYHOTO Ha3HAYEHNS

2. TpeboBaHust HI'TY K pesynbTaTaM 0CBOEHUSI ANCLUMNHbI

Tabnuua 2.1
PesynbTaTbl M3yuYeHUs AUCLMNINHBLI M0 YPOBHAM 0CBOEHUS (MMETb dopMbl OpraHmsaLmnm
npeacTaB/ieHWe, 3HaTb, YMETb, BMafeTb) 3aHATUN

[eiicTBKe cpeacTB Nopa>keHns 1 60enpuUnacos

MK.4.y3 060CHOBbIBaTb TEXHUYECKME TPeGOBaHMS K AeNCTBMIO 60enpunacoB pasIM4yHoro
TVNa U Ha3HAYeHNs A/1 X NPOEKTUPOBAHWS, UCCNEA0BaHWI U UCNbITaHWIA

1. Texumueckue TpebopaHmsI K Ooenpuiiacam Nekumn; CamocTosTeNbHast
pa6oTa

2.OcHOBHBIE (pU3MYECKHE IPOLECCH! IPH (YHKIIMOHHPOBAHUA COOTBETCTBYIOMUX | [lekun; CaMOCTOATENbHASA

ClIb paboTa

MK.6.38 MeToabl pacyeToB ,D,EVICTBVIH 6oenpunacoB pasIMYHOro Ha3HaueHus

3.yeTpoiicTBO, MPUHITAI JIeHCTBHS U STallbl (PYHKITMOHHPOBAHUS Nexuyu; CamocTosATeNbHas

cootBetcTByromux CITb pa6oTa

4.000CHOBBIBATE TeXHIUECKHE TPeOOBaHUS K IPOSKTUPOBAHIIO, UCCIIE TOBAHHUIO Nexumu; MpakTUYeCKMe 3aHATUS;

u uensTanmsiM CIIB pasiraHoro THIIA U HAa3HAYTESHUS NabopaTopHble paboThI;
CamocTtoaTe/ibHaa paboTa

MK.37.31 3HaeT m3nyeckme 0cobeHHOCTU (DYHKLIMOHMPOBaHWS 06pasLLoB 60enpunacos n
B3pbIBaTE/EN Pa3IMUHOI0 Ha3HaYeHWUS, a TaKXKe B3PbIBHbIX YCTPOIACTB, B TOM YnCe
caMofieNIbHbIX

5. XapakTepucTUKH U TapamMeTphl KOHCTpYKIMH cooTBercTBylomux CITIO u mx Jekuym; CamocTosATe IbHasA
MOpakaroIero JIeHCTRHS paboTa
6.CoBpemenHbIe MeTOIBI pacuera 1 uctbltanuit CIIb pasmmdaHoro Tumna u Jekuuu; CamocTosTe/IbHas
Ha3HaYEHS paboTa

MK.37.32 BnageeT MeToAMKaMnN NAEHTUPUKALMN NCNO/b3YeMbIX 006pa3L0B B3PbIBHbIX
YCTPOWCTB 1 aHa/IM3a NOCNeCTBUI Pas/INYHbIX B3PbIBOB

7 .ycimoBusl SKkeIutyatanuy 1 6oeBoro npuMeHeHms coorsercrByiomux CIIb Nekumn; CamocTosTeNbHast
paboTa

8 xpurepuu oneHku > pexTuBHOCTH AeiicTBud cooTBercTByomuX CIIb Nexuyu; CamocTosTeNbHAs
paboTa

9. IPOBOUTH aHATIN3 TIeJIeH U YCIOBHIi npuMenenust coorBercTByomux CI1b; Nekumn;, MpakTUYecKne 3aHATUS;

aHaJIN3 KOHCTPYKTHBHBIX pelneHnH, (PyHKITMOHAIBHBIX BO3MOKHOCTEH U IyTel CamocTosTeNbHas paboTa

noBbimennst 3¢ dexrusaocTn peticreus CI1B




10 .BeEBIATE Gu3maeckue ocobennocT ¢pyakmuonuposanus CI1b u co3zgaBaTh Nexumn; MpakTUYeCKMe 3aHATUS;
(bu3HKO-MaTEMaTHIECKUE MOJIENIN COOTBETCTBYIOINX IIPOIECCOB JlabopaTopHble paboThl;

CamocTosTenbHas pabota

11.oneHUBATH BEIHMYUHBI OE30MMACHBIX PacCTOSHUI OT MecTa B3phIBa U OI[CHUBATD Nexuyy; TNpakTUYECKUe 3aHATUS;

CTOMKOCTP 3aIUTHBIX YCTPOHCTB U COOPYKEHHH K JIeHCTBHIO B3PhIBA K yAapa CamocTosTenbHas paboTa
12 BEITIOTHATH pacueTsl OCHOBHBIX IIAPaMeTPOB U OIEHKY 3¢ dekTuBHOCTH Nekumn; MpakTUYeCKe 3aHATUS;
JeficTBus cooTBeTcTBYIomEX CIIb JNabopaTopHble paboTsl;

CamocTosTenbHas pabota

3. CofiepXaHuve 1 CTPYKTypa y4e6HOI AUCUMNANHbI

Tabnmua 3.1

CcbInkM Ha
o AKTNBHble
TeMbl Nekunm Yacbl | pesynbTatbl YyebHasa fesaTe/IbHOCTb

OpPMbI, Yac.
(bop 0byyeHus

CemecTp: 9

OnpakTnyeckas egnHmya: OCKOJTOYHBbIE
CPEACTBA NMOPAXXEHWA N BOEINPUIMACHI

1. OCHOBHbIE MOHATUA U
onpegeneHns. ObLume cBeaeHus.
MexaHu1Ka BbICOKOCKOPOCTHOW
Jedopmanyn n

paspyLleHns 060/104€eK Noz,
[encTBmeM B3pbIBa.
MogenvpoBaHu1e NPoL,eccoB
B3PbIBHOIO paspyLUeHns
000/104€eK C MOMOLLBH0
CTaH4APTHbIX MaKeTOB.
Cratuctuyeckme mogenu nosneu
pasfneTa 0CKO/IKOB U
(hopMMpyeMbIX OCKOMIOUHBIX
CMEeKTPOB.

BHeLuHAS 6an1m1CTKa OCKO/KOB.
Buabl nopaxatoLero feincTans
OCKOJIKOB.

MeTopb! oNnTMMMU3aLMY NapaMeTpos)
OCKOJIOUHbIX

6oenpunacos.

XapaKTepucTUKM YA3BUMOCTK
006bEKTOB K

91,10,11,2,3,

4,5,6,7,8,9

451/14591 7

OCKOJ/I04YHOMY [eCTBUIO,
onpegeneHne 6e30MacHbIX
pacCTOsHUIA.

3 MoAroToBKa K nekumsam, pabora
' ' |c nuTepaTypoid, BbINOMHEHWE
9 PIr3

12 9

AupakTnyeckad egnHnua: CPEACTBA NOPAXKEHUNA
N BOETNPUNMACHI KYMYTTATUBHOIO
OEVNCTBUNA.




2. OCHOBHbIE NOHATUA U
onpegeneHus. O6LMe cBeeHNUS.
DU3NYeCKMe 0CHOBBI
(DYHKLMOHNPOBaHUS.
dopmMmnpoBaHue, pacTskeHue
METaN/IMYECKNX CTPY 1

NX NPOHUKaHWe B nperpage!.
BimsaHMe KOHCTPYKTUBHbIX
napameTpoB 1 TEXHONOTK
N3roTOBJIEHNA KYMYNSATUBHOIO
3aps/a Ha NpobuBHOE
AelicTBue.

BnusiHWe ycnoBuii NprMeHeHNs Ha

AeicTeme

KyMYNATUBHbIX 60enp1nacos.
dopmupoBaHne 1 LelicTBume
KOMMaKTHbIX MOPaaroLLmX
3/1EMEHTOB.

[leiicTBME KyMyNATUBHbIX
60enpunacos no

COBPEMEHHOIA TaHKOBOM 6pOHe.
MeTogbl OLEHKM 3h(heKTUBHOCTM
KyMYNSTUBHOIO

AeACTBIS.

11

[MoAroToBKa K NeKLMAM, UTEHNE
NNTeparypbl, BbINONHeHWe PI™3

AvpakTnueckasn eguHnua: CPEACTBA NMOPAXXEHNA
M BOEMPUMACBHI YT ACHOIO JENCTBUA

3. OCHOBHbIe NOHATUA 1
onpegeneHns. ObLLme cBeaeHUs.
B3pbIB 3apsaa B BO3ayxe.
OTpaxeHwue yaapHbIX BOSH OT
nperpag v o6TekaHve

nperpag, yaapHbIM1 BOJTHAMM.
OnpegeneHve napaMeTpoB
BO3AYLLUHOW yAapHOI BO/HbI
npu B3pbIBE TOMIMBOBO3AYLLHbIX
CMeceil.

OueHKa BO34elCTBMS YaapHbIX
BOJIH Ha pas/inyHble

00BEKTDI.

B3pbiB 3apsga B BOJe.

B3pbIB 3apaja B rpyHTe.

12

MoaroToBKa K nekuusm, paborta
C INTepaTypoii, BbINO/HEHME
Pr3

AvpakTnyeckasn egunnua: CPEACTBA NMOPAXEHNA
M BOENMPUMACbHI NMPOHNKAKLWEIO AENCTBUNA

4. OCHOBHbIE NOHATUA U
onpegeneHus. O6LMe CBeAEHNS.
CoynapeHuve yaapHUKOB C
nperpagamu.

MocTaHoBKa pasnnyHbIX 3agau
MPOHUKaHNA 1 NYTU NX
peLueHus.

Ynaap CTepXXHAMMN.

Oco06eHHOCTVM coyAapeHus C
TOHKUMU Mperpagamu
(skpaHamn).
SKCNepuMeHTabHbIE U
JKCnepuMeHTasibHO-
TeopeTnYecKre MeTOAbl KOHEYHOM
6aNNNCTUKMN.

12

MoAroToBKa K neKumsm, paboTa
C NUTepaTypOIid, BbINONHEHWE
PIr3




Tabnuua 3.2

CcbINKM Ha
AKTNBHble
TeMbl nabopaTopHbIX paboT Uacbl | pesynbTaTthl YyebHada gedaTeNlbHOCTb
(popmb, Hac, 0by4yeHus

CemecTp: 9

AvpakTnyeckasn eguHnua: CPEACTBA NMOPAXEHNA
N BOENMPUTACBI MPOHUNKARKLLEINO AENCTBUA

UCLBUEHVE TIPUT DdVIHUT O
komnnekca ANSYS
1. YncneHHoe mofenvpoBaHme AUTODYN, noctaHoBKa
(hYHKLMOHNPOBAHNS 0 36 10, 12, 4 3a/ayun, BbINOSHEHWe
MpOHMKatoLLero 6oenpunaca. YMCNEHHOro MOAENMPOBaHMA,
06paboTKa pe3ynbTaTos,

Tabnuua 3.3
CcbI/IKN Ha
< | AKTMBHbIE
TeMbl NPaAKTUYECKNX 3aHATUI Uacbl | pesynbTathbl YyebHasa aesaTeslbHOCTb
bopMblI, yac.
0by4yeHus
CemecTp: 9
OnpakTtndeckas egnHmya: OCKOJTOYHBbIE
CPEACTBA NMOPAXXEHUNA N BOEINPUMNACHI
1. PacyeTbl XapakTepucTmK BbINonHeHWe pacyeToB
nopaxatoluero gevictauna Crb B 1 18 10,11, 12, 4 pagnycoB nopaxKeHus
PazNMUHbIX YCNOBUAX UX OCKOJI0YHbIX B3PbIBHbIX
NPUMEHEHNS YCTPOICTB

AvpakTnyeckasn egunnua: CPEACTBA NTOPAXEHNA
M BOENMPUMACBHI ®YTACHOIO JENCTBUA

PacueTbl paanycoB

nopaxKeHms
2. PacyeTbl panycoB NopaxeHns n A3TNUHBIXOGBEKTOB
onpeaeneHne 6e3onacHbIX 0 9 10, 11,12, 4,9 P
o B3PbIBHbIMY
paccTosHuiA. o
yCTpONCTBAMM

yracHoro aeiicTeus

O6ceyxaeHne xoaa

3. KoHcynbTaumu npenogasarens BbIMO/THEHNSA KYPCOBOWA

rno 0 9 10, 11, 12, 4, 9 |paboThbl, UCMpaB/eHne

BbIMOTHEHMIO KYPCOBOI paboThl OLLMBOK 1 3aMeyvaHuii
npenogasarens

4. CamocTtosTe/lbHaa paboTa oby4atroLLerocs

Ccbinku Ha
o Yacbl Ha Uackl Ha
Ne Buabl caMoCTOATE/IbHOW paboThbl pe3ynbTaThl
BbIMO/IHEHWE [KOHCY/IbTau M
06yu4eHus
CemecTp: 9
1 |Pr3 10,11,12,4,9 |20 0

: BanaraHckuii M. A. O6pasel, KOHTPONbHOW paboTbl N0 AncuMnAnHe "[elicTBME CPeACTB MOPAKEHUS 1
6oenpunacos™ ans cTyaeHToB rpynn MA [3neKTpOHHbIA pecypc] : y4ebHO-MeToanYecKoe nocobue / N. A.
BanaraHckuii ; HOBOCKO. roc. TexH. yH-T. - HoBocnbupck, [2012]. - Pexxum gocTyna:
http://ciu.nstu.ru/fulltext/unofficial/2012/lib_1069_1325575833.docx. - 3arn. ¢ 3kpaHa. banaraHckuin L. A.
O6paseL, KOHTPO/bHOM PaboTbl MO AUcUMNANHE "[elicTBMe CPeAcTB NopaxeHms™ Ansa cTygeHTos rpynn Mb
[@neKTpoHHBIA pecypc] : y4ebHO-MeToAMYecKoe nocobue / U. A. banaraHckuii ; HoBocn6. roc. TeXH. yH-T.
- Hosocmbupcek, [2012]. - Pexxum gocTyna:
http://ciu.nstu.ru/fulltext/unofficial/2012/lib_1069 1325575969.doc. - 3ar/. ¢ aKpaHa.

2 |r|0,qFOTOBKa K 3aHATUAM |1, 2,3,5,6,7,8|16 0




: BanaraHckuii M. A. O6pasel, KOHTPONbHOW paboTbl N0 AncuMnAnHe "[elicTBME CPeACTB MOPAKEHUSA 1
6oenpunacos™ ans cTyaeHToB rpynn MA [3neKTpOHHbI pecypc] : y4ebHO-MeToanYecKoe nocobue / N. A.
BanaraHckuii ; HOBOCKO. roc. TexH. yH-T. - HoBocnbupck, [2012]. - Pexxum gocTyna:
http://ciu.nstu.ru/fulltext/unofficial/2012/lib_1069_1325575833.docx. - 3arn. ¢ 3kpaHa. banaraHckuin L. A.
O6paseL, KOHTPO/bHOM PaboTbl MO AUcUMNANHE "[elicTBMe CPeACcTB NopaxeHms" Ansa cTygeHToB rpynn Mb
[@neKTpoHHBIA pecypc] : y4ebHO-MeToAMYecKoe nocobue / U. A. banaraHckuii ; HoBocr6. roc. TexXH. yH-T.
- HoBocmbupcek, [2012]. - Pexxum gocTyna:
http://ciu.nstu.ru/fulltext/unofficial/2012/lib_1069 1325575969.doc. - 3ar/. ¢ aKpaHa.

3 |[l,ononH|/|Teanaﬂ ydebHas AedATeNbHOCTb |2, 3,56,7,8 |61 0

. BanaraHckuii W, A. ObpaseL, KOHTPO/IbHON paboTbl N0 AUCLUMIMHE "[elicTBIE CPeLCTB NOPaXKeHUs 1
6oenpunacos™ ans cTyaeHToB rpynn MA [3neKTpOHHbIA pecypc] : y4ebHO-MeToanYecKoe nocobue / N. A.
BanaraHckuii ; HoBocmb. roc. TexH. yH-T. - HoBocmbumpck, [2012]. - Pexxum gocTyna:
http://ciu.nstu.ru/fulltext/unofficial/2012/lib_1069_1325575833.docx. - 3ar/. ¢ akpaHa. banaraHckuii U1. A.
O6pa3seL, KOHTPO/IbHOI PaboTbl N0 AucUMNIMHE "[elicTBIE CPeLCTB NOpaXeHUa™ ana ctygeHTos rpynn Mb
[GneKTpoHHBIA pecypc] : y4ebHO-MeToAMYecKOe nocobue / U. A. banaraHckuii ; HoBocn6. roc. TexXH. yH-T.
- HoBocmnbmpck, [2012]. - Pexkum goctyna:

http://ciu.nstu.ru/fulltext/unofficial/2012/lib_1069 1325575969.doc. - 3ar/. ¢ aKpaHa.

4 |ﬂ0,quTOBKa K atTectauum |1, 2,3,56,7, 8|0 9

: BanaraHckuii N, A. ObpaseL, KOHTPO/IbHOM paboTbl N0 AUCLUMIMHE " [eliCTBIE CPeLCTB NOPaXKeHUs 1
6oenpunacoB” ana cTyaeHToB rpynn MA [OneKTpOoHHbIN pecypc] : yu4ebHO-MeToAMuYecKoe nocobue / . A.
BanaraHckuii ; HoBocmbG. roc. TexH. yH-T. - HoBocmbumpck, [2012]. - Pexxum gocTyna:
http://ciu.nstu.ru/fulltext/unofficial/2012/lib_1069 1325575833.docx. - 3arn. ¢ akpaHa. banaraHckuii U. A.
O6paseL, KOHTPO/bHOI PaboTbl MO AcuMNAnHe "[elicTBMe CPpeacTB NopaxeHms' Ansa cTygeHTos rpynn Mb
[2nekTpoHHbIN pecypc] : yuebHO-MeToaNYecKoe nocobue / . A. BanaraHckuii ; HOBOCMG. roc. TeXH. YH-T.
- HoBocunbmpck, [2012]. - Pexkum goctyna:

http://ciu.nstu.ru/fulltext/unofficial/2012/lib_1069 1325575969.doc. - 3arn. ¢ 3KpaHa.

5. TexHonorns obyyeHuns

N5t opraHu3aLmy ¥ KOHTPO/IS CaMOCTOSTe/NIbHOV PaboThl 06YUaKOLLIMXCS, a TAKXKE NPOBEAEHNS
KOHCYNbTaLMiA MPUMEHATCA MHDOPMALOHHO-KOMMYHUKALIMOHHbIE TeXHONOrMn (Tabn. 5.1).

Tabnmua 5.1
[JesiTenbHOCTb VIHhopmaLMOHHO-KOMMYHNKALMOHHbIE TEXHOMOM N
VHopmupoBaHme Cpepa aneKTpoHHoro obyyeHust HI'TY; 96C
PasmeLLeHmne yuyebHbIX S6C
mMaTepuanos

6. MpaBuna aTTecTaunm obyyaroLmMxcsa No y4ebHo agucumnanHe

[na aTTecTaymm obyyaroLmMxcs No AUCUUNINHE UCNOMb3YeTCs 6anbHO-PEMTUHIOBAs CUCTEMA
(BPC), no3sonstoLLas BbICTaBNATb OLEHKM NO TPaAULIMOHHON LWKane n 15-ypoBHesol ECTS.

Kpatkas nHgopmauus o BPC npusegeHa B Tabn. 6.1.

Tabnunua 6.1
OueHrBaeMble BUAbI [eATENIbHOCTY 06yYaroLLmnXCa MakcuMasibHbI 6ann
CemecTp: 9
Iloozomosxka k 3aHAmMUAM:
Jexyusa: Tlocemenue 20
Jlabopamopnas: BeimonHeHue U 3amuTa 20

IIpaxmuueckue 3anamus: Paboray nocku 10




PI'3: 10

Ox3amen: 40

B T1abnuue 6.2 npeAcTaBfieHO COOTBETCTBUE (DOPM KOHTPO/S 3asB/1IEMbIM TPEOOBAHUAM K
pesynibTatam OCBOEHUS AUCLUM/INHBI.

Tabnuua 6.2
Kogbl dopmbl
KOMMETEH KOHTpPONA
o PesynbTaTbl 00y4YeHUs P
(DL#/IOMC Sawwra OK3ameH
PIr3
31. 3HaeT Pur3myeckne 0CO6eHHOCTUN (YHKLMOHMPOBaHWS 06pasLoB 60enpmnacos 1
MK.37 |B3pbiBaTenein pasiMyHOro HasHavyeHus, a TakxKe B3pbIBHbIX YCTPONCTB, B TOM ynCne +
camMofe/bHbIX
32. BNafeeT MeTOAMKAMMN NAEHTUDMKALMM NCNO/b3YeMbIX 06Pa3LL0B B3PbIBHbLIX YCTPOWCTB U + +
aHa/I13a NocneAcTBUlA pasfIMyHbIX B3PbIBOB
MK.4 y3. 0060CHOBbLIBaTb TEXHUYECKIME TPeO6OBaHMS K AECTBMIO 60ENpMNacoB PasIMYHOro TMna u +
"7 |Ha3Ha4eHuMs Ans NX NPOEKTUPOBaHWSA, UCCNEfOBaHUIA U UCMbITaHWIA
MK.6 | 38. MeTOAbI pacyeToOB AeNCTBNSA 6OENPMUNACOB Pa3IMYHOIO Ha3HaUYeHNS +

®OH/, OLIEHOYHbIX CPEACTB MO AMCLIMMMHE NPeACTaBNeH B NpunoXeHnun Ne 1 K paGoyei
nporpamme.

7. lutepatypa

OcHoBHas nuTepaTypa

1. banaranckuii M. A. JleiicTBre cpeACcTB MOpakeHus 1 OOEMpHUIiacos : [yueOHOe mocobue mist
BY30B 110 HanpasyieHuo 170100 "Opyskue u cucrtembl BoopykeHus", crienuansHocTa 170103
"Cpencrsa nopaxenus u 6oenpumnace"]| / M. A. banaranckuii, JI. A. Mep:xueBckuii. -
Hosocubupck, 2012. - 407 ¢. : w., Tabun.. - Pesxxum nocryna:
http://elibrary.nstu.ru/source?bib_i1d=vtls000196711

2. banaranckuii M. A. JleficTBue cpencTs nopaxkeHus u doenpumnacos : [yuebnuk] / . A.
banaranckuii, JI. A. Mepsxxuesckuii ; [HoBocub. roc. trexH. ya-1|. - HoBocubupck, 2004. - 405 c. :
.. - Pexxum noctymna: http://elibrary.nstu.ru/source?bib_1d=vtls000031651

VIHTepHeT-pecypcehbl
1. OBC HI'TY : http://elibrary.nstu.ru/

2. OBC «MznmarensctBo Jlansy : https://e lanbook.com/
3. OBC IPRbooks : http://www.iprbookshop.ru/

4. OBC "Znanium.com" : http://znanium.com/

S.

8. MeToauyecKoe 1 NPorpammMHoe obecreyeHue

8.1 MeTopauyeckoe obecneyeHune

1. banaranckuii 1. A. O0pa3zelr KOHTPOJBLHOM paOOTHI 1O AUCHUIUIHHE "J[elicTBHE CpenCcTB
nopakeHust U 6oenpunacos” mis ctyaeHToB rpynn MA [DnekTpoHHBIH pecypce] :
yuebHo-MeTonuueckoe rmocodue / M. A. banaranckuii ; Hosocu6. roc. TexH. yH-T. - HoBocuOupCK,
[2012]. - Pesxum noctyma: http://ciu.nstu.ru/fulltext/unofficial/2012/lib_1069 1325575833 .docx. -
3ary. ¢ 3KpaHa.



2. bamaranckuii 1. A. O6paszen; KOHTPOIBLHOM paboTHI 110 AucuuIuAHe "[{eiicTBre cpencTs
nopaxkeHus" it CTyAeHToB rpymnmn Mb [DnektponHsiil pecypc] : yueOHO-MeToquueckoe nocodue /
H. A. banaranckuti ; HoBocu6. roc. TexH. yH-T. - HoBocuGupck, [2012]. - Pexxum nocrymna:
http://ciu.nstu. ru/fulltext/unofficial/2012/lib_1069 1325575969.doc. - 3aru. ¢ sxpana.

8.2 CneunanmanpoBaHHoe NporpammHoe obecreyeHue
1 ANSYS ACADEMIC RESEARCH AUTODYN
2 Windows
3 Office

9. MaTepuasibHO-TEXHUYECKOE obecneyveHve

IMpe3eHTaLMOHHOE 060pYA0BaHe

Ne HanmeHoBaHue Ha3HaueHue

1 |lNpe3eHTaLMOHHOE 060pYyOBaHME UTeHwne nekumi
(MynbTUMeAMa-NPOEKTOP, 3KPaH, KOMMNbIOTEP
AN15 yNpaBneHns)

KoMnbloTepHbIii Knace

Ne HaunmeHoBaHue Ha3HaueHue

1 |KomnbtoTepHbIil Knacc (KomnbloTepsl BbinonHeHve nabopaTopHbIX paboT
06befJMHEHbI B JIOK&/IbHYHO CETb C BbIXO0M B
Internet )
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1. O0o0meHHasi cTPYKTYpa GOHAA OLIEHOYHBIX CPEACTB Y4eOHOM ANUCHUIIIHHBI
O606mieHHas cTpykTypa (OHAa OLEHOYHBIX CPEICTB MO AUCHUILUINHE JleiicTBre CpeaCcTB MOopaxeHus U
OoemnpumacoB npuBeneHa B Tabmuie.
Tao0numa

JTanbl OMEHKH KOMIETEeH NI

Iloxka3arenu
copmupoBaHHOCTH Meponpusitus
®opmupyembie . IpoMeRYTOUHAS
KOMIIeTeHI Ui Tembl TeKyIIero POMEKYTO
KOMHETEHITHH (3Hanms, yMenusi, KOHTPOJISA aTTecTanus (IK3aMeH,
HABBIKH) (KypcoOBOii IPOEKT, 3a4eT)
PI'3 u np.)
[IK.37/9A 31. 3Haer ¢puzndeckue | OCHOBHBIE IOHATHS U OK3aMeH, BOIpPOCHI 1-
CII0COOHOCTD 0COOCHHOCTH omnpenenenus. O0mye cBeaeHUs. 26
TIPOBOJIUTD ¢yHkunoHupoBanus | B3peiB 3apsina B Bo3myxe.
B3PBIBOTEXHHYECKHE |00pasioB OtpaxkeHHe yIapHBIX BOJH OT
9KCIIEPTH3HI, 0oenpuIacos u nperpajx 1 00TeKaHHue Mperpaj
BIIAJICHUE B3pbIBaTENeit yIapHBIMH BOJHAMH.
METOAMKAMHU Pa3IMYHOTO OmnpezneneHne napaMmeTpoB
WIeHTU(DUKALUH Ha3HA4YEHUs], a TAK)KE |BO3YLIHOW yJapHOM BOJIHBI PH
UCIIOJIB3YEMbIX B3PBIBHBIX B3pBIBE TOIUIMBOBO3AYIIHBIX

00pa3sIoB B3PbIBHBIX
YCTPONCTB M aHAIHM3a
HOCTECTBUH

Pa3IHYHBIX B3PHIBOB

YCTPOUCTB, B TOM
YHCJIe CaMOJIETbHBIX

cMeceit. O1ieHKa BO3IeUCTBUS
YAapHBIX BOJH HA pa3INYHbIC
00BeKTHI. B3pEIB 3apsiaa B BoJE.
B3prIB 3apsiaa B TpyHTE.
OCHOBHBIC TTOHSTHS U
onpeneneHus. OOIMe CBEJCHNS.
MexaHuka BBICOKOCKOPOCTHOM
nedopManru B pa3pymeHus
000J1049€K 10T IeHCTBUEM
B3phIBa. MoieupoBaHue
MPOIECCOB B3PBHIBHOTO
paspyl1ieHus: 000JI0UeK C
IMOMOIIBIO CTaHAAPTHBIX
MakeToB. CTaTHCTHYCCKUE
MOJICJIH TIOJIeH pasiieTa
OCKOJIKOB U ()OPMHPYEMBIX
OCKOJIOYHBIX CIIEKTPOB.
BremrHss 6amicTrka
OCKOJIKOB. Buipl mopakaromiero
JIEUCTBUSL OCKOJIKOB. MeTo1bl
ONTHMU3AIIH TAPaMETPOB
OCKOJIOYHBIX 0OENPUITACOB.
XapaKkTepUCTUKHU ySI3BUMOCTH
oobekToB K 9 1, 10, 11,2, 3, 4,
5,6,7,8,9451/14591 7
OCKOJIOYHOMY JAEUCTBHIO,
ompeencHue 0€30MacHbIX
paccrostanii. OCHOBHEIE
TTOHATHUS U OTIPENICICHUS.
Oo6mue cBenenns. CoynapeHue
YAApHHUKOB C TIPerpagaMH.
[TocTaHOBKA pa3IMYHBIX 33434
MIPOHUKAHHA U IIyTH UX
peuieHus. Y aap CTEpKHAMMU.
Oco0eHHOCTH cOoyAapeHHs C
TOHKUMU IIperpagaMu
(9KpaHamn).
DKCIIePUMEHTAIBHBIC U
IKCIIEPUMEHTAITBHO-
TEOPETHIECKUE METOIBI
KOHEYHOW OQJTMCTHKH.
OCHOBHBIE TTOHSTHS U
onpenenenus. O0Ie CBEACHUS.
Du3nuecKue OCHOBBI




(bYHKIMOHUPOBAHHUSL.
dopMHUpOBaHUE, PACTSKEHNE
METaJNIMYECKUX CTPYH U UX
MIPOHUKAHHE B ITPErpaibl.
BnusiHue KOHCTPYKTUBHBIX
IapamMeTpoB U TEXHOJIOTUU
N3TOTOBJICHUS] KYMYJISITUBHOTO
3apsizia Ha MPoOMBHOE NEHCTBHE.
BiusiHue ycnoBuil npuMeHeHUst
Ha JeWCTBHE KyMYJIATUBHBIX
6oenpunacos. DopMupoBaHUE U
JIECTBHE KOMIAKTHBIX
MOPAXKAIOUINX JIEMEHTOB.
JleficTBUuEe KyMyJISTUBHBIX
00erpHIIacoB 10 COBPEMEHHON
TaHKOBOH OpoHe. MeTo b1
OLIEHKH 3P PEKTUBHOCTH
KyMYJIITHUBHOTO JICHCTBHUSL.

IIK.37/9A

32. BJIaficeT
METOJUKAMU
UACHTU(DUKAIIHA
HCTIOTB3YEMBIX
00pa3IoB B3PBIBHBIX
YCTPOMCTB Y aHaIU3a
MOCICACTBHI
Pa3IUIHBIX B3PHIBOB

OCHOBHBIC TTOHSATHS H
onpenencHus. OOIIUe CBEICHUS.
B3peiB 3apsiaa B Bo3myxe.
OTtpaxeHne yOapHbIX BOJIH OT
mperpaj u 00TeKaHUe Tperpaj
YAapHBIMH BOJTHAMH.
OrnpeneneHue mapameTpoB
BO3JYIIHOM YAapHOU BOJIHBI IPU
B3PBIBC TOIUIMBOBO3AYIIHBIX
cMeceit. O1ieHKa BO3IEUCTBUS
YAapHBIX BOJIH Ha pa3jIMdHbIC
00BeKTHI. B3pEIB 3apsiaa B BoJE.
B3peIB 3apsiaa B TpyHTE.
OCHOBHBIC TTOHSATHS H
onpeneneHus. OOIMe CBEJCHNS.
MexaHuka BBICOKOCKOPOCTHOM
nedopManru U pa3pymeHAs
0001049eK Mo JeCTBHEM
B3phIBa. MoieupoBaHue
MIPOIIECCOB B3PHIBHOTO
pa3py1ieHus: 000JI0UeK C
IIOMOIIBIO CTaHAAPTHBIX
MakeToB. CTaTUCTHUUECKHE
MOJICJIH TIOJIeH pasiieTa
OCKOJIKOB U ()OPMHPYEMBIX
OCKOJIOYHBIX CIIEKTPOB.
Bremnss 6ammcTuka
OCKOJIKOB. Bupl mopaxaromiero
JIeHCTBUS OCKOJIKOB. MeTozbl
ONTHMU3AIIH TAPaMETPOB
OCKOJIOYHBIX OOETIPUIIAcOB.
XapaKTepUCTUKHU ySI3BUMOCTH
oobekToB K 9 1, 10, 11,2, 3, 4,
5,6,7,8,9451/14591 7
OCKOJIOYHOMY JAEHCTBHIO,
ompeencHrue 0e30macHbIX
paccrosHuid. OCHOBHbIE
TTOHATHUS U OTIPENICICHUS.
Oo6mwue cBenenns. CoynapeHue
YAAapHHUKOB C TIPETpaiaMH.
[TocTaHOBKA pa3IMYHBIX 33434
MIPOHUKAHHA U IIyTH UX
peleHus. Y iap CTep>KHIMHU.
Oco0eHHOCTH coyAapeHHs C
TOHKHMMHU IperpagaMmu
(9KpaHamn).
DKCIIePUMEHTAIBHBIC U
IKCIIEPUMEHTAIBHO-
TEOPETHIECKUE METOIBI
KOHEYHOU OaJTHCTHKH.

PI'3
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OCHOBHBIE TOHATHS U
onpenenenns. O0e CBEACHUS.
Du3nyecKkue OCHOBBI
(YHKIMOHUPOBAHUSL.
DopMUpOBaHUE, PACTKECHUE
METaUTMYECKUX CTPYH U MX
IIPOHUKAHHE B ITPErpaibl.
Brnusinre KOHCTPYKTUBHBIX
IapamMeTpoB U TEXHOJIOTUHU
N3TOTOBJICHHS] KYMYJISITHBHOTO
3apsia Ha MPOOMBHOE NEHCTBHE.
BinsiHue ycnoBuil npuMeHEHUst
Ha JeHCTBHE KyMYJIATUBHBIX
6oenpunacos. ®opmupoBanue u
JIeHCTBUE KOMIIAKTHBIX
MOPAXKAIOIIUX 3JIEMEHTOB.
JeiicTBue KyMyJISTHBHBIX
60erpuIIacoB 1o COBPEMEHHON
TaHKOBOU OpoHe. MeToabt
OIICHKH YPPEKTHBHOCTH
KyMYJIITUBHOTO JI€HCTBUSL.
PacueTs! pagnycoB nmopaxeHust
U onpezenenne 6e30MmacHbIX
paccrosinuii. Pacuerst
XapaKTEPUCTHK TOPAKAIOIIETO
neiictus CIIb B pa3muuHbIX
YCIIOBUSIX MX IPUMEHEHHUS

[TK.4/TIK ymeHnem
(hopmyupoBaTh
TaKTHKO-
TEXHUUYECKHE
3aJaHus Ha
pa3paboTKy
MEPCIEKTHBHBIX
00pasmoB
Ooernpumnacos u
B3phIBaTENCH

y3. 000CHOBHIBATH
TEXHHUYECKHUE
TpeOOBaHUS K
TIEHCTBUIO
Ooemnpumacos
Pa3IMYHOTO THIIA U
Ha3sHAYEHUS I UX
MIPOEKTHUPOBAHUS,
HCCJICIOBaHUN B
HUCIIBITAaHUH

OCHOBHBIE MTOHSTHS U
onpenencHus. OOIIUe CBEICHUS.
B3phIB 3apsiia B Bo3ayxe.
OTtpaxeHue yIapHbIX BOJIH OT
nperpaj u o0TeKaHue Iperpas
YAapHBIMH BOJTHAMH.
OmnpeneneHre napaMeTpoB
BO3JYILHOM yAapHOH BOJHBI IpU
B3PBIBE TOITMBOBO3AYIIHBIX
cmeceit. OreHKa BO3IeiCTBUS
YAapHBIX BOJH HA pa3IMYHbIC
00bekThI. B3phIB 3apsiaa B Bojsie.
B3psIB 3apsiia B rpyHTeE.
OCHOBHBIE TTOHSTHS U
omnpenenenus. O0mue cBeaeHus.
MexaHuKa BEICOKOCKOPOCTHON
nedopMannu U pa3pymeHAs
000JI0YEK 101 IEHCTBUEM
B3pbIBa. MoJEeNMpoBaHue
MIPOIIECCOB B3PHIBHOTO
paspyeHus 060I09eK ¢
MTOMOIIBIO CTAHIAPTHBIX
MakeToB. CTaTUCTHUUECKHE
MOJIEJIH TOJIEN pa3ieTa
OCKOJIKOB U (pOPMHUPYEMBIX
OCKOJIOYHBIX CIIEKTPOB.
BHuemnss 6ayummcTuka
OCKOJIKOB. Buipl mopaskatorero
JIEHCTBUSL OCKOJIKOB. MeTobl
ONTHMU3AIIH TAPAMETPOB
OCKOJIOYHBIX OOETIPUIIACOB.
XapaKTepUCTUKH YSI3BUMOCTH
obwexToB K 9 1, 10, 11, 2, 3, 4,
5,6,7,8,9451/14591 7
OCKOJIOYHOMY JI€HCTBHUIO,
ornpeecHne 0e30macHbIX
paccrosHuid. OCHOBHbIE
TIOHSITHS ¥ OTIPEEIICHUSL.
Oo6mue cBenenus. CoynapeHue
YAAapHHUKOB C TIPETpaaMH.
[TocTaHOBKA Pa3IMYHBIX 33034
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MIPOHUKAHHA U IIyTH UX
peleHus. Y iap CTep>KHIMHU.
Oco0eHHOCTH coyAapeHHs ¢
TOHKHMMH Nperpagamu
(9KpaHamn).
DKcnepUMEHTaIbHBIE U
9KCTIEPUMEHTAIBHO-
TEOPETUYECKHE METOIbI
KOHEYHOU OaTUCTHKH.
OCHOBHBIE TIOHATHS H
onpeneneHus. OOIUe CBeCHNS.
DU3nYECKUE OCHOBBI
(bYHKIMOHUPOBAHHUSL.
DopMUpOBaHUE, PACTKECHUE
METaJNIMYECKUX CTPYH U UX
MIPOHUKAHHE B ITPErpaibl.
Brnusinre KOHCTPYKTUBHBIX
IapamMeTpoB U TEXHOJIOTUU
N3TOTOBJICHUS] KYMYJISITUBHOTO
3apsia Ha MPOOHMBHOE JIEHCTBHE.
BiusiHue ycnoBuil npuMeHeHUst
Ha IeHCTBHE KyMYJIATUBHBIX
6oemnpunacoB. DopMUpOBAHUE
JIeficTBHE KOMITAKTHBIX
MTOPaXKAIOIINX JIEMEHTOB.
JlelicTBruEe KyMyJISTUBHBIX
00erpHIIacoB 10 COBPEMEHHOU
TaHKOBOHM OpoHe. MeTo1b1
OLIEHKH 3P PEKTUBHOCTH
KyMYJIITHUBHOTO ICHCTBHUSL.

ITK.6/TIK BnageHue
METO[aMU
pa3paboTKu
MIPOEKTHOM
JIOKYMEHTAIMU 1
MPOBEICHUS
TEXHHUYECKUX
pacyeros,
OIITUMU3AIUN
MPOEKTHBIX
napameTpoB,
ompeneieHus 00eBoOi
3¢ (HEeKTUBHOCTH U
HAJIS)KHOCTH
00pa3moB
Ooenpumacos u
B3phIBaTENCH

38. METO/IbI PaCuETOB
JieficTBus
Ooemnpumacos
Pa3IMYHOTO
Ha3HaYCHUs

Koncynpranuu mperogaBaTens
IO BBITIOJTHEHUIO KYPCOBOM
pabotsr OCHOBHEIE TIOHATHS U
onpeneneHus. OOIMe CBeCHNUS.
B3pniB 3apsina B Bo3ayxe.
OTtpaxxeHne yIapHBIX BOJIH OT
nperpaja u o0TeKaHue Tmperpaj
YAapHBIMH BOJTHAMH.
OrnpeneneHue napameTpoB
BO3JlyIIIHOM YZApHOU BOJIHBI IIPU
B3PBIBC TOIUIMBOBO3AYIIHBIX
cMeceit. O1ieHKa BO3/1eUCTBUS
YAapHBIX BOJH HA pa3lINYHbIC
00BeKTHI. B3phIB 3apsia B Boze.
B3pniB 3apsina B rpyHTe.
OCHOBHBIC TTOHSTHS U
onpenenenns. O0me CBEACHUS.
MexaHuKa BbICOKOCKOPOCTHOM
nedopManru U pa3pymeHus
000JI0YeK TI0J] ICHCTBHEM
B3pbIBa. MoenupoBanue
MIPOIECCOB B3PBIBHOTO
paspyuieHust 000JI04eK C
MTOMOIIIBIO CTAHIAPTHBIX
MakeToB. CTaTHCTHYCCKUE
MOJEJ NOJIeH pasneTa
OCKOJIKOB U (POPMHPYEMBIX
OCKOJIOYHBIX CIIEKTPOB.
Bremmnsas 6amumcTuka
OCKOJIKOB. Buipl mopakaromiero
JIeHCTBUS OCKOJIKOB. MeTozbl
ONTHUMHU3ALUH ITapaMETPOB
OCKOJIOYHBIX 0OENPUITACOB.
XapaKkTepuCTUKU YSI3BHMOCTH
oobekToB K 9 1, 10, 11, 2, 3, 4,
5,6,7,8,9451/14591 7
OCKOJIOYHOMY JIEHCTBHUIO,
onpeneneHne 0e30macHBIX
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paccrossauii. OCHOBHBIE
MTOHATHUS U OTIPEIEICHUS.
Oo6mue cBenenus. Coynapenue
yIIapHUKOB C TIpErpagamH.
ITocTanoBKa pa3IuYHBIX 3a1a4
MIPOHUKAHHS U IyTH UX
pereHus. Yiap CTepKHIMH.
Oco0eHHOCTH cOoyAapeHHs C
TOHKUMH TIPErpagaMu
(9xpaHamm).
JKcIepuUMeHTaIbHEIE U
IKCIEPUMEHTAIBHO-
TEOPETHYECKUE METOBI
KOHCUHOW OaJTUCTUKH.
OCHOBHBIE TTOHSITUS U
onpeaesncHus. OOIIUe CBECHUS.
®duznyeckre OCHOBBI
(YHKIIMOHNPOBAHUSL.
dopmupoBaHue, pacTsKeHne
METAIUTMYECKIX CTPYH U UX
MIPOHUKAHHE B TIPETPabL.
BrusaMe KOHCTPYKTHBHBIX
IapaMeTpOB U TEXHOJIOTHU
H3TOTOBIICHHUS KYMYJISITHBHOTO
3apsa Ha MPOOUBHOE JIEHCTBHE.
BinsiHue ycnoBuil NpuMeHEHMs.
Ha JCUCTBUE KYMYJIATUBHBIX
6oernpunacos. ®opmupoBanue u
JIeCTBIE KOMIAKTHBIX
MOPaXKaIOUIUX JIEMEHTOB.
JeiicTBue KyMyJISTHBHBIX
00enpuIacoB M0 COBPEMEHHON
TaHKOBOH OpoHe. MeToabt
OIeHKH P HEKTUBHOCTH
KyMYJISITHBHOTO JEHCTBUSI.
PacueTs! pagnycoB mopaxeHus
U OIpe/esicHIe 0e30MacHbIX
paccrosinuii. Pacuerst
XapaKTEePUCTHK TIOPAXKAIOIIETO
nevictBus CIIb B pa3nuyHbIx
YCIIOBUSIX VX IPUMEHEHHS
YuciieHHOE MOAIEINPOBaHHUE
(YHKIMOHUPOBAHUS
MIPOHUKAIOIIEro Ooernpuaca.

2. MeToauKa OLEHKH 3TANOB ()OPMHPOBAHUSI KOMIIETCHIIHI B paMKaX AN CUMIIJIMHBI.

[IpomexxyTouHast aTTecTanus 1Mo AMCHHUIJIMHE TIPOBOIUTCS B 9 ceMecTpe - B (hopMe IK3aMeHa, KOTOPBII
HaIpaBJjieH Ha OleHKYy copmupoBanHocTH kommnerenuid [1K.37/9A, TTK.4/T1K, TTK.6/TIK.

Kpome Toro, chopMupoBaHHOCTH KOMIETEHIUI MTPOBEPSIETCS MPHU MPOBEJCHUN MEPONPHUITUN TEKYIIETo
KOHTPOJIs, yKa3aHHbIX B Ta0iuLe pasnena 1.

B 9 cemectpe o0s3aTenbHBIM ATallOM TEKYIICH aTTECTAIIMU SIBISETCS PacUETHO-TpadUUecKoe 3aaHue
(PI'3). Tpeboranwus k BeimonHeHUto PI'3, cocTtaB u mpaBuia orieHkH chopMyaIupoBanbl B macropte PI3.

OO0mme npaBuiia BEICTABICHUS OLIEHKHU 110 TUCIUILTMHE ONPEACISIOTC 0alIbHO-PEUTHHIOBOM CUCTEMOM,
MPUBEJICHHON B paboyeii mporpaMme y4eOHOM TUCITUTIITUHBI.

Ha ocHOBaHuM mpHBeNEHHBIX Jajiee KPUTEPUEB MOXKHO CJlIeNaTh OOIIMH BBIBOX O C(HOPMUPOBAHHOCTU
komrerenmmii [1K.37/9A, TTIK.4/T1K, T1K.6/T1K, 3a koTOopble OTBeUaeT AUCIUILINHA, HA PA3HBIX YPOBHSIX.

O0masi XapakTepuCTHKA YPOBHEl 0CBOEHHSI KOMIIEeTeH M.
Hwu:xe moporoBoro. YpoBeHb BBINOJHEHUS paOOT HE OTBEYAeT OOJBIIMHCTBY OCHOBHBIX TpPeOOBaHMUH,

TEOpPETUYECKOE COJIepKaHNE Kypca OCBOCHO YaCTHYHO, POOEsbl MOTYT HOCUTH CYIIIECTBEHHBIN Xapakrtep,
HE00XO/IMMBbIE IPAKTUYECKHE HABBIKU PA0OThI C OCBOCHHBIM MaTepHUaioM cpOPMHUPOBAHBI HE I0CTATOYHO,



OOJIBIIMHCTBO TPETyCMOTPEHHBIX MPOrpaMMoil OOydYeHHs] Y4YeOHBIX 3aJaHUl HE BBITIOJHEHBI WU
BBITIOJTHCHBI C CYIICCTBCHHBIMU OIITHOKAMH.

IloporoBblii. YpoBeHb BBIOJHEHUS PAa0OT OTBEYAaeT OOJIBIIMHCTBY OCHOBHBIX TpeOOBaHUH,
TEOPETHUYECKOE CO/IEPKAHNE Kypca OCBOCHO YaCTUYHO, HO MPOOEIbl He HOCAT CYIIECTBEHHOTO XapakTepa,
HEOOXOAMMBIE MPAKTUUECKHE HABBIKU PaOOTHI ¢ OCBOCHHBIM MAaTE€pPHaIOM B OCHOBHOM C(OPMHMPOBAHBI,
OOJIBIIMHCTBO TPEITyCMOTPEHHBIX MPOrpaMMoil oOyueHHs y4eOHBIX 3aJaHUil BBITIOJIHEHO, HEKOTOPHIE
BUJIbI 33/1aHU BBITIOJIHEHBI C OITMOKaMHU.

Ba3oBblii. YpoBeHb BBINOJIHEHUS pabOT OTBEYAET BCEM OCHOBHBIM TPEOOBAaHUSM, TEOPETHUECKOE
coJiep)kKaHue Kypca OCBOCHO MOJHOCTBIO, 0€3 MpoOenoB, HEKOTOPbIE MPAKTUYECKWE HAaBBIKU PabOTHI C
OCBOCHHBIM MaTepHajIoM c(OPMHUPOBAHBI HEJIOCTATOYHO, BCE MPEIyCMOTPEHHbIE MPOrpaMMoil oOydyeHus
yueOHbIe 3aJJaHUs BBIIIOJHEHBI, KAYeCTBO BBIMOJIHEHUS HU OJHOTO M3 HUX HE OLIEHEHO MHHUMAJIbHBIM
YHCIOM 0aJUI0B, HEKOTOPBIE U3 BHIMIOJIHEHHBIX 3aJaHHii, BO3MOXHO, COJIEPKAT OIINOKH.

IIponBuUHYTBIN. YPOBEHb BBINOJHEHUSI pabOT OTBEYAET BCeM TPeOOBAHUSAM, TEOPETHUECKOE CO/IEpKaHHE
Kypca OCBOEHO HOJHOCTBIO, 6€3 Mpo0eoB, HEOOXOIUMbIE MPAKTUYECKUE HABBIKM PabOThI C OCBOCHHBIM
MaTtepuaioM c(opMHUpOBaHBI, BCE MPEIYCMOTPEHHBIE IpOrpaMMoil oOyueHHs ydeOHbIE 3aJaHus
BBIINIOJIHEHBI, KAYCCTBO UX BBIIIOJHCHHUA OLICHCHO YHCIIOM GaJIJIOB, OIM3KHUM K MaKCHUMAJIbHOMY.



DenepanbHOE TOCy JapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIETO 00Pa30BaHMUs
«HoBocubupckuii rocy1apcTBEHHBIH TEXHUYECKUN YHUBEPCUTET»

Kagenpa razonnHaMHUuecKuX UMITYJIbCHBIX YCTPOMCTB

IHacnopr 3x3amena
IO AMCHUIIIIMHE ((I[eﬁCTBHe CpCACTB IMOPAKCHUA U 606HpI/IHaCOB», 9 CEMECTP

1. MeToauka oeHKH

OK3aMeH TNpoBOAMTCS B ycTHOH (opme, mo Owmneram. bumer ¢opmupyercs mo ciemyroremy
IpaBUITy: TIEPBBIN BOIPOC BBIOMPACTCs U3 AUAna3zoHa BOMPOCcOB 1-26, BTOpOil BOIpOC U3 Auana3zoHa
BOIPOCOB 27-53 (CMCOK BONPOCOB MPHUBEIEH HIKE). Bpems Ha nmoaroroBky cocrapisieT 40 MUHYT.
B xone sx3ameHa npenozaBarelib BIPaBe 3a1aBaTh CTYIEHTY AOMOJHUTEIbHbIE BOIPOCH! 13 O0IIEro
nepeyns (1. 4).

DopMa >K3aMEHAIMOHHOTO OUTeTa

HOBOCUBUPCKUI TOCYJAPCTBEHHbBIN TEXHUUECKUI YHUBEPCUTET
®axynprer OJIA

Buaer Ne
K 9K3aMEHY 10 TUCIMIUINHE «JlefiCTBHE CPEeICTB MOpaXKEHUsI U OOCTIPUTIACOBY

1. Bompoc 1
2. Bompoc 2.

YTBepxaato: 3aB. kKapeapoi noxHocTs, DO
(moamuce)

(nara)

2. Kpurepnu oueHkn

* OTBeT Ha PK3aMEHAIIMOHHBIN OWJIET CUMTAETCS HEYI0BJIETBOPUTEIbHBIM, €CIIU CTYJICHT MPHU
OTBCTC Ha BOHpOCBI HC nacT OHpCI[GJ'ICHI/II\/'I OCHOBHBIX HOH?[TI/II\/JI, HC CHOCO6€H II0KAa3aThb
MPUYUHHO-CJIEICTBEHHBIE CBSI3U SIBJICHUH,
oleHka cocrapisier 0-19 oannos.

* OTtBeT Ha 3K3aMEHAIMOHHBIN OUIIET 3aCUMTHIBAETCS] HA MOPOTOBOM YPOBHE, €CIIH CTYICHT MPH
OTBCTC Ha BOHpOCI)I aacT OHpG[[GJ'IeHI/IC OCHOBHBIX HOHSITHfI, MOJXET IIOKa3aTb HpI/I‘II/IHHO-
CIIEICTBEHHEIE CBSI3U SIBJICHUH,
oleHKa coctapiseT 20-26 bannos.

* OrtBeT Ha SK3aMCHAIMOHHBIA OWJIET 3aCYUTHIBACTCA HA 0A30BOM YPOBHE, €CIU CTYACHT MPHU
OTBET€ Ha BOMPOCHI (POPMYIUPYET OCHOBHBIC TOHATHUS, 3aKOHBI, JTA€T XapaKTEPUCTUKY
MPOIIECCOB, SBIECHUHN, TMPOBOJUT AaHAlIW3 TMPUYMH, YCIOBHI, MOXKET MPEACTABUTH



Ka4eCTBEHHBIE XapaKTEPUCTHKH IPOIIECCOB,
olLeHKa cocraBiser 27-33 bannos.

OTBeT Ha 5K3aMEHALMOHHBIA OMJIET 3aCYUTHIBACTCS HAa MPOABHHYTOM YPOBHE, €CITH CTYJCHT
Opd OTBETE Ha BONPOCHI NPOBOAMT CPABHUTENBHBIA aHAJIW3 IOAXOJOB, IPOBOJIUT
KOMITJICKCHBIM aHaJ W3, BBIABISIET MPOOJIEMBI, MpPEAiaracT MEeXaHW3Mbl PEUICHHUs, CIOCOOCH
NpEeACTaBUTh KOJMYECTBEHHBIE XapaKTEPUCTHKH ONPENENEHHBIX MpPOLECCOB, MPUBOJUT
KOHKpETHBIE MTPUMEPHI U3 NPAKTUKHU, HE JOIYCKaeT OMMOOK U CIIOcOOeH 000CHOBATh BEIOOD

METOOdAa pemicHud 3aJa4u,

OILIEHKa cocTaBiieT 34-40 bannos.

3. [Ikana oneHku

B oOmieit ornenke mo MUCHUIUIMHE SK3aMEHAIIMOHHBIE OayUTbl YUUTHIBAIOTCS B COOTBETCTBUHU C
npaBWJaMd  OaJJIbHO-PEUTUHIOBOM  CHUCTEMBI, MPHUBEACHHBIMH B pabouell mporpamMme

ITUCHUILIAHEI.

DK3aMeH CUHUTACTCS CAaHHbIM, €CJIM CYMMa 0aJI0B 3a PK3aMeH cocTaBigeT He MeHee 20 O0auioB

(13 40 BO3MOXHBIX).

4. Bompocsl K 3K3aMeHy N0 AMCHUIIMHE «J[eficTBHE CPEeCTB MOPaKEHUS U OOETIPUIIACOBY»

1. B uem oTimume TepMHUHOB «3(h(HEKTUBHOCTD IMTOPAYKAFOIIETO IEUCTBUS» U «OPPEKTHBHOCTD
60eBOro NpUMeHeHHs»?

2. Ilepeuricanre OCHOBHBIE THITbI OOEIPUIIACOB U UX MOpaXarouue (paKTopbl.

3. OxapakTepu3yiTe OCHOBHBIE TUIIbI TOPAKEHUS LIETICH.

4. Ha3oBuTe 1 oxapakTepu3yiTe 0000IIEHHbIE XapaKTEPUCTUKHU TOPAXKAIOIIETO IEHCTBUS
yJlapHbIX OOEMPHITIACcOB.

5. Uto Takoe HakoIuieHue yuiepoa’?

6. HazoBure 1 oxapakTtepusyite 0000IIeHHbIE XapaKTEPUCTUKHU MOPAXKAIOIIET0 AEHCTBUS
JIICTAHIIMOHHBIX OOCTIPHUITACOB.

7. Kak mpuBeieHHBIE pa3Mepbl LIEN OTJIMYAIOTCS OT €€ PEaJIbHBIX Pa3MEPOB IS TOPAKEHUS
yJIapHBIMU U TUCTAaHIIMOHHBIMU Ooenpumacamu’?

8. HazoBute Tumb 11erneit u kpurepun 3pGHEKTUBHOCTH UX TTOPAKCHHUS.

9. Ilepeuncnure OCHOBHBIE (haKTOPHI, BIUSIONINE HA CTETIEHb (hparMEeHTALH 000JI0UYEK CO
CTOPOHBI METAJLIA.

10. Uro Takoe MaciuTaOHbIN 3((GeKT npu pparMeHTaum?

11. Tlepeuncnute OCHOBHBIE TPYIIIBI U MAPKH OCKOJIOYHBIX CTaJICH.

12. Kak 3aaetcs 3aKOH pas3JieTa OCKOJIKOB?

13. Kak sKkcriepMeHTATbHO ONPEETSIFOTCS XapaKTEPUCTUKKN OCKOJIOUHBIX MMOJIeH?

14. Uro Takoe 3aK0H APOOIEHUSI 000JIOUKH Ha OCKOJIKH M KaK SKCIIEPUMEHTAIBHO OH
onpenensercs’?

15. Tlepeuncnure OCHOBHBIE XapaKTEPUCTUKU (POPMBI OCKOJIKA.

16. Ilepeuncnure Tpy KOHIEHIMH MOPAKEHUS 1esIel ockoikaMmu. Kakasi, 1o BaiieMy MHEHHUIO,
HanbOoJee MPaBUIIbHO OTPaXKAaeT ACHCTBUTEIILHOCTD?

17. TlepeuncinTe OCHOBHBIE BUJIbI MOPAXKAIOILETO ACUCTBHSI OCKOJIKOB O PA3TUYHBIM EJISIM.
18. B uem 3akiovaeTcs NpUHLIMI KyMYJISILIMY SHEPTUU?

19. Kakas nmprumMepHO CKOPOCTh TOJIOBHOM M XBOCTOBOM YacTEH KyMYJISITUBHOM cTpyn?

20. B yeM 3aKITI04AIOTCS] OCHOBHBIE OTJINYMS OOBIYHOTO KYMYJIITUBHOTO 3apsia OT
CHapAA0(pOpMHpPYIOILIEro 3apsaa?

21. KakoBbI IPUMEPHO CKOPOCTh METAHUSI U Macca yJapHOro sapa?

22. I3 kaKko# 9acTi KyMYJIITABHON OOJUIIOBKH (DOPMHUPYETCSI CTPYSI, @ U3 KaKOW TeCT?

23. Kak u3meHseTcsi MakcuMasbHasl TITyOrnHa KpaTepa B PErpajie OT PaCCTOSHUS MEXITY
KyMYJIATUBHBIM 3apsIOM U MUILIEHBIO?

24. Tlouemy B rUIPOTMHAMHYECKON TEOPUHU KyMYJISILIUK PEHEOPEratoT MPOYHOCTHIO
MaTepHaoB?

25. Kakoii yrou OoJblie: yroi pacTBopa KyMyJISITUBHOM OOJMIIOBKU HJIH YTOJI CXJIONBIBAHUS U



nouemy?

26. Ilouemy He 00pa3yIoTCsl KyMyJISTUBHBIE CTPYH IIPU OUEHb MAJIbIX U OUY€Hb OOJIBIIMX yIlax
CXJIOTILIBAHUS OOJTHIIOBKU?

27. Kak MOXHO OLIEHUTh MaKCUMAJIbHO BO3MOXKHYIO CKOPOCTb KYMYJIATUBHON CTPYH JUIs
JAHHOTO MaTepuasa OOIHIIOBKU?

28. Uto moHnMaeTcs o pyracHbIM JeicTBHEM?

29. OT™MeThTe OTIAMYHUTENHHBIE 0COOEHHOCTH OOCTIPUITACOB 0OBEMHOTO B3PbIBA.

30. IToueMy npu B3pbIBE HA 3€MHOM ITOBEPXHOCTH JIABJIEHUE B BO3AYIIHOW Y B BblllIe, 4eM npu
B3pbIBE 3apsizia Ha BbICOTE?

31. IToueMy npy OTpa>k€HUHU yIapHOI1 BOJIHBI OT IPErpajibl pacTeT AaBjieHue Ha ee GppoHTe?

32. Yo Takoe peryJsipHOE U HEPETYJISIPHOE OTPAKEHUE YAAPHBIX BOJIH?

33. Yto noHMMaeTcs IoJ| BEPXHUM M HWKHUM KOHIIEHTPALMOHHBIMHU NpeJeIaMu
BOCIUIAMEHSIEMOCTH U JIETOHALUU ISl TOTJIMBHO-BO3/TyIIIHON cMecH?

34. B yem 3aKi1104al0TCs OTIIMYMS MEKAY Aediarpaiueii v 1eTOHaMeH TOMIMBHO-BO3AYILIHOM
cmecu?

35. B kakux ciyyasix pe3yJibTaTbl BO3ICHCTBHS B3PHIBHBIX BOJIH Ha LIEH JOJKHBI OLICHUBATHCS
10 U30BITOYHOMY JIaBJICHUIO, B KAKUX — 110 YI€JIbHOMY UMITYJIbCY, @ B KAKMX — [10 COBMECTHOMY
BO3JCHCTBUIO JABJICHUS U UMITYJIbca?

36. B kakux cirydasix Mpy OIIEHKE OpaKEHHS [eJIeH (yTracHbIM ISHCTBHEM MOYKHO
UCIIOJIb30BaTh 3HAUEHHUS NTapaMeTPOB HEMOCPEJICTBEHHO Ha ()POHTE YAAPHOM BOJIHBI B BO3AyXe?
37. IloueMy npu HaXOXKJEHUH YEJI0OBEKA OKOJIO 3[aHus WK 3a00pa ropaskarolee JelcTBHIe
yIIapHO BOJHBI MOXKET PE3KO BO3pacTh?

38. Onummre xapakTepHble IPU3HAKKU B3pbIBa 3apsiia KoHAeHcHpoBaHHOro BB B Boze.

39. JInst mopakeHus1 Kakux 1eed UCrob3yIoT pyracHoe aeicTBre 3apsaoB BB B rpynTe?

40. Yro cnemyer MOHUMATh O 3apsIOM YCHIIEHHOTO, HOPMaJIbHOTO U YMEHBIIIEHHOTO BbIOpOca?
41. Ilepeuncnute 1 OXapaKTepU3yiTe OCHOBHBIE BH/IbI pa3pylIaroiiero AeicTeus 3apsaa BB npu
€ro B3pbIBE B IPYHTE.

42. Yto Takoe NpoOHUKaHUE?

43. Yo NOHUMAIOT O/ TPOOUBaHUEM?

44. Yto Takoe OaITUCTUICCKHM TIpeiesn?

45. Yo cBas3biBaeT popmyna XKakobd ne Mappa?

46. YUto onpenernsitot hopmyisl 3a0yackoro, bepezanckas u AHUN?

47. B yeM 3aKIII04aIOTCsl 0COOCHHOCTH B3aUMOICHCTBUS yJApHUKA C TOHKUMH TIperpagaMu?
48. Ilpyn KakuX yCIOBHUSIX MOXKET Pealn30BaThCsl YACTUYHOE WM TIOJIHOE UCTIApPEHUE BEIlECTBA
yZapHUKa [IPU COYJapEHUH C TOHKOM Mperpanoi?

49. Kakas ¢pyHIamMeHTanbHas TUIIOTE3a Yallle BCEro UCIONb3y€eTCs IPU NOCTPOSHUH (HU3HMYECKUX
Mozenel 1eopMUpOBaHUsS MaTepHaIoB?

50. Ha gem Gasupyetcst moaxo Ditiepa K BBIOOPY CUCTEMBI 0TCYeTa?

51. Ha yem Ga3upyercs noaxo Jlarpanxa K BEIOOPY CUCTEMBI OTcUeTa?

52. Yto Takoe onpeaensitone ypaBHeHMs?

53. Yro Takoe ypaBHEHHSI COCTOSIHUSA?



IIpumep sx3amenanponHoro OmeTa
HOBOCHBUPCKHUI TOCYJAPCTBEHHBIM TEXHUYECKWI YHUBEPCUTET
@axkynbTeT OJIA

Bujger Ne 1
K 9K3aMEHY 10 TUCHHIUINHE «JlefiCTBHE CPEeICTB MOPAXKEHUsI U OOCTIPUTIACOBY»

1. B uem oTiiane TepMUHOB «3(PHEKTUBHOCTH MOPAKAIOMIETO JEHCTBHSI» U «3(P(HEKTUBHOCTH

00€BOT0 IPUMEHEHUS)?
2. YUro crieayeT MOHUMATH MO 3apSAA0M YCUICHHOT0, HOPMAJIbHOTO M YMEHBIIIEHHOTO BhIOpoCca?

noJokHOCTE, PO

YTBepxaato: 3aB. Kapeapoin
(Tmomuch)
(mara)



DenepanbHOE TOCYAapCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEkKICHHE
BBICITIIETO 00pa30BaHUs
«HoBocuOUpPCKHi TOCYIapCTBEHHBIH TeXHUUECKHi yHIBepcuTeT» Kadeapa
ra3oJIMHaAMUYECKUX UMITYJIbCHBIX YCTPOWCTB

IHacoopr
pacyeTHO-rpapuIecKoro 3aJaHus

110 JUCHUIIIIMHEC ((I[eﬁCTBHG CpEACTB IMOPAXKCHUA U 6oenp1/mac013», 9 CEMECTP

1. MeToanka OEHKH

JlomkeH OBITH BBITIOJIHEH pacyeT MapaMeTpoB (pyracHOro M TEMJIOBOTO BO3ACHCTBUS IIPU B3PHIBE
TOIUTMBHO-BO3YIIHOW cMecH. [TapamMeTpbl CMECH | yCIIOBHSI B3pbIBA 3aaF0TCST HHIMBHIYATbLHO
KaXJI0OMY CTyIeHTY. JlOJIKHBI OBITh BBITOJHEHBI BCE MYHKTHI 3a1aHus. PI'3 10KHO ObITH
odopmiero akkypatHo B popmare MS Word.

2. Kpurepuu oueHku

Kaxnoe 3ananue PI'3 oneHnBaeTcst paBHOIIEHHO B 5 6aiioB. CyMMapHOe KOJIMYECTBO OaIOB
cocrasiser 10.

* PaboTa cunTaercs He BBINOJHEHHOM, €CJIM BBIIOJIHCHEBI HE Bee yacTh PI'3, oreHka cocrapiser
0-4 6amos.

» PaboTa cuuTaeTcss BBINOJIHEHHONH HA MOPOroBOM YypoBHE, eciau 4dactu PI'3 BbimoigHeHbI
(GopManbHO: CTYJIEHT HE MOXET OOBACHUTD, KAK OH BBIIOJHSII padoTy, OLlEHKa COCTaBIsET 5-6
0aIoB.

* Pabota cumTaercs BBHINOJHEHHOW HAa 6a30BOM ypOBHE, €CIM paboTa BBINIOJIHEHA B TOJHOM
o0beMe, CTYJICHT MOXET, B LIEJIOM, OOBSICHUTh, KaK OH BBINIOJHSUT padOTy, HO IUIOXO BIIAJICET
TEOpHeEH, OlleHKa COCTABIISAET /-8 OaIOB.

* PaboTa cunTaercs BBIIOJIHEHHON HAa MPOJABUHYTOM YPOBHE, €CJIi pab0Ta BHIMOJIHEHA B TOJTHOM
o0beMe, CTYIACHT MOXET OOBSCHUTh, KaK OH BBIIOJHUI paboTy, XOpOIIO BIIAJEET
TEOPETUIECKIM MaTepHaIOM, olleHKa coctapisieT 9-10 6amios.

3. IIkaJja oueHku

B o6meit onenke no aucrumiiuHe 6amisl 3a PI'3 yuuThIBalOTCS B COOTBETCTBUH C MPaBHIIaMU
OaIbHO-PEUTUHIOBOM CHCTEMBI, IPUBEACHHBIMU B padoueil mporpaMme JTUCIUIUINHBI.

PI'3 cumrtaercst CIaHHBIM, €CJIH KOJIMYECTBO OAJIOB 3a 00a 3a/IaHHs COCTABISIET HE MeHee 5 (13
10 BO3MOXKHBIX).

4. Crpykrypa PT'3
PT'3 coctout u3 AByX yacTeil:
3amanne 1. Onenka ¢pyracHoOro JeiCTBUS.

3a1[aHHe 2. OI_ICHKa TEIIOBOI'O AEUCTBUSI.

5. IHpumep PI'3
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Ouenka ¢pyracHoro aeicTBus
101 3ananue 1:

B Ge3BeTpeHHYyI0 MOroy, B pe3ybTaTe aBapuy Ha aBTOA0POIe, IPOXOISIICH
110 OTKPBITOM MECTHOCTH, ITPOU3O0IIIEN Pa3pbIB HUCTEPHBI, B KOTOPOU HAXOIUJIOCH
9 ToHH okucH dTUIICHA. J[JIs OIIEHKU BO3MOYKHBIX MaKCHMaJIbHBIX TTOBPEKICHUM
MPEIINOJIOKUM, YTO B pe3yjibTare BbIOpoca B TIpeliesiaXx BOCIUIAMEHEHUSI
0Ka3aJ0Ch MaKCUMaJIbHO BO3MOKHOE€ KOJMYECTBO Taza. CpeaHsasi KOHICHTpaLus
OKHCH THJIeHa B 00pa3oBaBIIeMcs 001ake cocTaBuiIa npuomusureabuo 140 r/m,
B pe3ynpraTre BOCIIaMEHEHHS NPOU3OWIEN B3PBIBHOW PEXKUM NPEBPALCHUSA
o0OJy1aka rmapoB OKHMCH ITUJICHA.

TpeOyeTtcs onpenenuTh apaMeTphbl yAapHOM BOJHBI Ha paccTossHuM 100 M oT
MecTa B3pbIBa, TO €CTh BBIYHCIUTH OOpa3oBaBIlieecsi HU30BITOUHOE JIaBJICHUE,
UMITYyJIbC (ha3bl CKATUA. A TakkKe ONPEISIUTh BEPOSTHBIC CTETICHW IMOPAKEHUS
JIIOJIEW U CTENICHU MOBPEKICHNUN 31aHUM OT B3PBIBHOM HATPY3KHU IIPH aABAPUH.

Pemrenne:

Jlns pemieHus TMOCTAaBIECHHOW 3a7adyd  HEO0OXOJMMO BOCHOJIb30BAThHCS
«MeToIMKOM OIIEHKH MOCIEICTBUN aBapUUHBIX B3PHIBOB TOILTMBHO -BO3YIIHBIX
cmeceit» (¢ usmeHenusimu u jonosnHeHusmu) PJI 03-409-01, yTBepxxkneHHOM
[TocranoBnenuem ['ocroprexnanzopa Poccuu ot 26 urons 2001 r.

Tabnuya 1.1

HcxoaHble JaHHbIE:

Tun TorBa Oxwuce stunena (CoH;0)

Arperatnoe coctosinue TBC I'omorenHoe (ra3)

Cpennsis KoHIeHTpamus roprodero semecrsa| C,=0,14kr/m3

Macca roprodero BemecTBa B 00J1ake M_.=9000 kr
Okpy>Karoiye nNpoCTPaHCTBO OtkpsiTOC - BUA 4
102 Omnpenenenne >pdextuBHOro 3HEprozamnaca TBC:

Ecmu C.>C¢, To 3 PexkTUBHBIN dHEpro3anac roproueid CMecu OompeaesieTcs

I10 COOTHOIIICHMUIO:

C
E :2.M .q i’
r r r C].,

Ecimu C.<C¢, 1O :
E=2-M rar
TennoTa cropanus HaXOAUTCS 110 GOpMYyIIe:

Or = 443 (M/]c/xke),



rae [ - KOppeKTHPOBOUHBIM mapametp. Jlisi Hamboiee pacHpoCTpPAaHCHHBIX B
IIPOMBIIIIJICHHOM ITPOM3BOJICTBE OIACHBIX BEIIECCTB (OIMpeaeiseTcs 13 Tadaumbl 1
MeToaukn); OKUCh STHJICHA OTHOCUTCS K 1-My KJIacCy 4yBCTBUTEIBHOCTH — 0CO00
YyBCTBUTEIHHOE BEIIECTBO.
s okucu strnena =0,62

Torna: o = 44 =44*0,62 = 2,72*107 [/
CTexuoMeTpuuecKas KOHICHTPALKS BEECTBA B CMECH C BO3YXOM:
100
Cor=r7—"0
1+484. 3

. n, —n n 4 1
p=n+-H X024 __==25 1€ Nx — YUCIO ATOMOB r'aAJIOTCHOB,
4 2 4 2

No — 4HUCJIO aTOMOB KHUCJIOpOJa, N — YHMCJI0 aTOMOB BOAOPOAA, Nc — YUCJIO aTOMOB

yriaepoa.

100

Cop=—————=71,63% - OOBEMHAS
1+4,84-25

Paccuutaem Corre/m®

-~ 7.63%.442
CCT[’<7 3]= Caﬁz/o Ty a0l kelar
M4 1000622 7 100% - 22 7
MOJlb MOJlb

CCT>CF
E,=2-M,-q, =2-9000xz-2,72-10" /{orc/ ke = 4,9 -10" [Toc

103  OmpeneneHue 0KUAAEMOTO PeKUMa B3PHIBHOTO MPEBPALLICHUS

Okuch  dTHIeHa  OTHOocHTC K 1-My  Kilaccy — OMAacHOCTH — —
CpEIIHEUyBCTBUTEIHHBIC BEILIECTBA.
Oxpy>karoliee IpoCTPaHCTBO - OTKPBITOE (BU 4).
Cornacuo skcneptHor Tabnune 1.2 (Metoauka «Kiaccudukanus roprouux
BCIIECTB IO CTCTIICHW YYBCTBUTCIBHOCTH») JAHHBIA TapaMeTp COOTBETCTBYET

0’KMJAAEMOMY JIMAIa30Hy CKOPOCTHU B3PBIBHOTO MpeBpalleHus 4.

Tabnuya 1.2
DKCcHepTHasi Ta0JMIA ISl ONpeaeSIeHUsl pesKMMa B3PHIBHOIO MPeBpallleHUsI

Knace Buj okpyxaroiero npocTpaHncTaa
TOpIOYEro 1 \ 2 \ 3 ] 4




BELIECTBA OxuaaemMblid [uana3oH CKOPOCTH B3PBIBHOTO
IpEBPAILLECHHUS
1 1 1 2 3
2 1 2 3 4
3 2 3 4 3)
4 3 4 5 6

[To skcniepTHOM Ta0. 1.2 METOAUKH ONIpeAeIIieM 0XKUIaeMbIi PEKUM B3PBIBHOTO
npespauieaust obigaka TBC — nedmarpanms, oXumaeMmblil Juana3oH CKOPOCTU
B3PBIBHOT'O MIpEBpalIeHus — 3.

Jns nuanazona — 3: aedaarparus, ckopocTs pponTa miamenu 200-300 m/c.

V, =300 m/c,

Omnpenenenue 0CHOBHBIX 0e3pasMepHbIX mapaMeTpoB B3pbiBa TBC

st 3agannoro paccrosaust R=100 v onpeaenum 6e3pa3zMepHOE pacCTOSTHUE

oT 1ieHTpa obnaka TBC:

R 100.m
R, = us 1 us 0,58
(E/R) (4,9-10" /i 1101324 [1a)

Py=101324 ITa — atmocdepHOE 1aBIICHUE;

Haiinem Oe3pa3mepHoe pgaBieHue M uMmmylbc. CTeneHb paclIUpeHus
IPOAYKTOB CIrOpPaHMs ISl Ta30BBIX CMECei: 6 = 7 (TOMOTeHHBIE).

Boruncnum BenmuuuHbl Py; U lymo ¢opMmynam, NpUMEHSIEMbIM IS Ciydast
nedaarpaiuy ra30BbIX CMECEH.

be3paszmepHoe naBieHue:

Vv, ’ c-1(083 014 300m/c) 7-1 083 014 )
P, = =1 . - |= . . — > | = 0,66;
) o Ry Ry 340m/ c 7 0,58 0,58

be3pazMepHbiil UMITyJIbC (a3bl CKATHUS:

2
|, = V.| o-1 1_014.0'—1_£ . 0,06+0,(21_0,0225
Co o o C, Ry R R°

2
X1=(300M/cj _7—1.[1_0,4.7—1.300M/c)_(o,0(-3+ 0,01 070025}0,05

340m/ ¢ 7 7 340m/c)\058 058 0,58°

Boeraucnum Benwuunbl Py, v |y, o dopMynaMm, mpUMEHSIEMBIM JJIs1 CIydas

JIETOHALIMY Ta30BbIX cMecer. be3pazMepHoe 1aBICHUE:



P, =exp(—-1124-1,66In R, +0,26In?R, ) = exp(—1,124 —1,66In 0,58+ 0,26 In2 0,58) =
= 0,85;

be3pa3zMepHbiil UMITyIbC (a3bl CKATHUS:

I, =exp(-3,4217 —0,898In R, —0,0096In*R, )

I, =exp(-3,4217 —0,898In 0,58 — 0,0096 In* 0,58) = 0,055;
OxkoHuarenbHbie 3HaUeHUs Py [xBbIOUparoTCs U3 yCIOBUM:
Px= min(Px1, Px2)= min(0,66; 0,85)=0,66;

Ix = min(lxi, Ix2) =min(0,05; 0,055)=0,05;

OnpeneneHue pa3MepHbIX BEJIMYMH:
M30BITOYHOC JaBICHHUE:

AP =P, -P, =0,66-101324 /1a =67 -10° Ig;
NmmynibC BOJIHBI JIaBJICHUS:

|1 PPE™ 00510132477 (4,9-10" o)
T, 340/ c

=227911a - c;

Co - CKOpOCTh 3BYyKa B BO3JIyXe, M/C.

104 OreHKa opaXkaroIIero JSHCTBHS

1) BeposiTHOCTh OBPEXKACHUN CTEH MPOMBIIUIEHHBIX 3AaHUM, TP KOTOPBIX
BO3MOYKHO BOCCTAHOBJIEHUE 3[JaHUI 0€3 UX CHOCA, OLIEHUBAETCS 10 COOTHOIIECHHUIO:
Pr,=5-0,26InV,,
I'ne Pry — npoOut-hyHKims;
®daktop Vi1 paccuuThIBaeTCS € Y4YeTOM Iiepemnajza JaBjeHUS B BOJHE U

HMITYJIbCa CTATUYCCKOI'O JaBJICHHA 110 COOTHOIICHUIO!

17500\** (200)** ( 17500 ) 200 \*°
Vi=|——| +|—| = 3 + =0,000012;
AP | 6710 °Ila 2279 Ila ¢

Pr, =5-0,26In(0,000012) = 7,9;




[To tabn. 1.3 Metoauku «CBsi3b BEPOSTHOCTH TOPAXKEHUS C MPOOUT-
(GYHKIUE» BEPOSTHOCTh MOBPEXKICHUS CTEH MPOMBILUICHHBIX 3/JaHUM, MpU
KOTOPBIX BO3MOXHO BOCCTAHOBJICHHUE 3aHni Oe3 nx cHoca 1y Pry = 7,9; P1=99%);

2) BepoaTHOCTh pa3pylIEHU MPOMBIIUIEHHBIX 3/IaHUM, IPU KOTOPBIX 3/1aHUs
IIOJIJIEXkKAT CHOCY, OLIEHUBAETCS 10 COOTHOLIEHUIO:

Pr,=5-0,22InV,:

B atom ciygae daxTop V2 paccuutsiBaercs o hopmye:

7.4 11,3 7.4 13
y, -[40000 )" (460Y* (40000 Y (460 VP,
AP | 67-10°Ila 2279 [la-c

Pr,=5-0,22InV, =5-0,22In(0,022) = 4,16;

[Io Tabn. 1.3 Meroauku «CBsI3b BEPOATHOCTH MOPAKEHUS C MPOOUT-
(GyHKIME» BEpPOATHOCTh Pa3pyLICHUH MPOMBIIUIEHHBIX 3AaHUNA, IPU KOTOPBIX
3/IaHUs MOJIeKaT cHocy Juist Pro = 4,16; P, = 20% .

3) BeposTHOCTh JIUTENBHON MOTEPU YNPABISAEMOCTH Y JIOAECH (COCTOsTHUE
HOKJ/IayHa), TIOMaBIIUX B 30HY JEUCTBUS yJapHOI BOJIHBI ITpH B3pbIBe 00naka TBC,
MO>KET OBbITh OLIEHEHA 10 BEJIMYHUHE MPOOUT-(DYHKIINU:

Pr,=5-574InV,;
B stom ciiydae daktop onacHoctu V3 paccuuThiBaeTcs mo Gopmysie:
V= 4%2 + 2,
p |
be3pa3mepHoe naBienue U 0e3pa3MepHbI UMITYJIbC 3a/1at0TCS BBIPAKEHUSIMU:

3
po1. APy, 6710 _, oo
P 101324 11a

l 2279
P/?.m"®  10132411a"?-50"°

=19

r7Ie M— Macca Telia )KUBOTo OpraHu3Ma, (Ipy OTCYTCTBHH JAHHBIX TPUHUMAIOT
70 xr);

V3=4;_2+1+3:4;2+E=3,2;
p 1 166 19



Pr,=5-574InV, =5-5,74In3,2=—19;

[To tabn. 1.3 Meroauku «CBsi3b BEPOATHOCTH TMOPAXKEHHUS C MPOOUT-
(GyHKIME» BEpPOATHOCTH JUIMTEIBHONM MOTEPH YNPABISEMOCTH Yy JIOAECH MpH
OTpHUIATENFHOM 3HaUE€HUU Npoout-pyHKuuu Prz = -1,9; P3 = 0% .

4) BeposaTHOCTh pa3pbiBa OapabOaHHBIX NEPENOHOK y JIOACH OT  ypOBHS
nepernaja 1aBjieHUs B BO3AYIIHON BOJIHE ONPEAEIAETCS BIPAXKEHUEM:

Pr, = -12,65+1,524-In AP = —12,65+1,5241n 67 -10° = 4,25;

[To tabn. 1.3 Metomuku «CBs3b BEPOSTHOCTH MOPAXKEHHUS C TMPOOHUT-
(GyHKIME» BEpOATHOCTh pa3pbiBa OapabaHHBIX MEPENOHOK Y JIFOeH
g Pry = 4,25; P,=23%.

5) BeposiTHOCTB OTOpOC J10/1eH BOJIHOM JaBJICHUS OLICHUBAETCS 0 BEJIMUUHE
npoOUT-QYyHKIIUU:

Pr,=5-2,46-InV,
3neck akTop VspacCUMTHIBACTCS U3 COOTHOIICHUS:

7,38-10° 13-10° 7,38-10° 1,3-10°
V. = + = T+ 3
AP AP -1 67-10° 67-10°-2279

Pr,=5-2,46-InV, =5-2,46-In16,964 =-0,3; .

=8,61.

[To Tabn. 1.3 Meroauku «CBsi3b BEPOSTHOCTH TIOPAXKEHUS C MPOOUT-
GbyHKIIHEH» BEpOSATHOCTH 0TOpOCA JTFOICH BOJTHOW TaBIICHUS TIPH 3HAYCHUH TTPOOUT-

bynkmuu Prs =-0,3; Ps = 0% .

Tabnuya 1.3.
Céa3b 6epoamnocmu nopaxxicenus ¢ npooum-pyukuyuei Pr
VYcnoBHas Benuuuna Pr
BEPOAITHOCTD o1 |2 |34 5|67 |8]09
nopakeHus, %

0 - 1267295312 3,25 (3,36 3,453,552 3,59 | 3,66
10 3,72 13,77 13,82 (3,903,92|396|4,01|4,05|4,08 | 4,12
20 4,16 4,19 | 4,23 14,26 | 4,29 | 4,33 | 4,36 | 4,39 | 4,42 | 4,45
30 4,48 14,50 [ 4,53 | 4,56 4,59 | 4,61 | 4,64 4,67 4,69 | 4,72
40 4,75 14,77 | 4,80 14,82 14,85 (4,87 1490 |4,92|4,95| 4,97
50 5,00 | 5,03 | 5,05 5,08 | 510|513 |515 5,18 5,20 | 5,23
60 5,25 15,28 5,31 5,33 5,36 |5,39|5/41 544 5,47 | 550
70 5,52 5,55 5,58 | 5,61 564|567 571574577 581




VYcioBHasg Bennuuna Pr

BGpOSITHOCTf; 0 1 2 3 4 5 6 7 8 9
nopaxkeHus, %

80 5,84 15,88 5,92 1595599 6,04 608 )6,13 6,18 | 6,23

90 6,28 | 6,34 | 6,41 | 6,48 | 6,55 | 6,64 |6,/5 /6,88 | 7,05 | 7,33

99 733737741746 751|758 |765|7,/5]|7,88] 8,09




105 BriBOBLI:

[Ipwn B3pbIBE HUCTEPHBI, COAEPIKALIEN 9 TOHH OKMCH 3TUJIEHA HA PACCTOSHUU
100 M ot B3pbIBa 00pasyercss n30bITOUHOE naBiieHue 67 x/la 1 UMIYJIbC BOJIHBI
napieHus coctabysieT 2279 [la-c. B3pbIB IPOXOAUT B pexkuMe jaediiarpamnuu co
ckopocTbio ¢pponrta mnamenu 300 w/c.

[Tpu HaX0XIEHUH HA TAKOM PACCTOSIHUU CTPOCHUM WIIM JIIOJEH BEPOSITHOCTD
MTOBPEXKIACHUH CIIEYIOLIas:

A)NOBpexAeHUsT CTeH MPOMBINUJICHHBIX 3JaHUNA ,IPU KOTOPBIX
BO3MO’KHO BOCCTAHOBJIEHHE 31aHUN 0e3 ux cHoca — 99%.

b)Pa3pyiienuss npOMBIIUIEHHBIX 3JaHUN , IPU KOTOPBIX 3aHMS MOJJIEKAT
cHocy 6oiee — 20%

B)/InutenbHas moteps ynpapiieMOCTH Y JIFOJIEH, TONAaBIIUX B 30HY I€UCTBUS
yIapHO# BOJHBI ipu B3pbiBe 00aka TBC — 0%.

') Pa3pbiB OapabaHHBIX NEPETIOHOK Y JIOACH OT YPOBH Nepenaia 1aBIeHUs
B BO3AYIIHOM BosiHE — 23%.

J1) Ot6poc mroneit BonHo naBinenus — 0%.

OneHka TenJioBoro aeicTBus
106  3amanue Ne2

PaccuMTaTh MHTEHCHMBHOCTh TEIUIOBOIO M3jIydeHHs (, KBT/M? a4
«OTHEHHOTO mapa». [IpoBecTn OLIEHKY MOCIEACTBUN MOCIE MOXkKapa «OTHEHHBIN
map» Ha pacctosiHuu r=100M oT uentpa. MicxoaHble JaHHBIE B3SITh U3 3a1aHus 1,
tabmuma 1.1.

TerioBoe BO3JACHCTBUE TPU B3PHIBE OKA3BIBAET CHIIBHOE MOPAXKAIOIIEE
nevictue. [lpu paspymenun pesepByapa ¢ JIBXK, I'T, CYI BeiOpoc roprouero



BeIeCTBa B aTMOoc(hepy MpUBOAUT K 0OpazoBanmio obnaka. O0Iako cMecH mapoB
WIN Ta30B C BO3JYyXOM, IIEPEOOOTAIlICHHOEC TOPIOYMMHU BEIIECTBAMH , HE CIIOCOOHO
rOpeTh B JICTOHAIMOHHOM pekuMe. OHO HaYMHAET TOPETh C BHEIIHEH 000JI0YKH,
TOpHT NoJedIIarpalliOHHOMY MEXaHU3MY B 00pa3yeT OrHeHHBIN IIap.

OrHeHHbli map — KpynHomacimitabHoe nauddy3noHHOE TOpEHHE,
peamzyeMoe MpH pa3pbiBe pe3epByapa ¢ TOprouei JKUAKOCTHIO WIIM Ta30M MO
JaBJICHUEM C BOCIIAMCHEHUEM COJICPKIMOTO pe3epByapa.
BeicokoTeMIiepaTypHble MPOIYKTHI TOPEHHS CBETATCS W M3IYYarOT TEIUIOBYIO
DHEPTUI0, YTO MOXET CTaThb NPUYMHON OKOTOB KOXKHBIX TIOKPOBOB ITFOJICH,
HAXOJISAIIMXCS HA OMACHBIX paccTOsSHUIX. OTHEHHBIN IIap 3apOKIAeTCS B MOMEHT
KOHTAaKTa o0Jlaka C HWCTOYHMKOM 3akuranus. [logHuMasich, miap oOpasyer
rpuOOBUAHOE 00JAKO, HOXKKA KOTOPOTO — BOCXOJSIINE KOHBEKTUBHBIC TMOTOKH
BO31yXa. BoBiiekaeMblii BO3AyX pa30aBiseT W OXJIaxaaeT rasbl. PaauanmoHHbIe
MOTEPU TAK)KE€ BHOCAT CBOW BKJIAJ B MPOIECC OBICTPOTo OXJaXKAcHUS. [ opeHme
ra30B U BOBJICYCHHOTO BO3/lyXa MPOJOIDKACTCS IO TeX MOp, IOKa TeMIepaTypa He
CTaHOBHUTHCS MEHbIIIE TEMIIEPATYPhI BOCIIIIAMEHEHHUS.



Pemenue:

Jlns pemieHus TOCTaBIGHHOW 3alayd  HEOOXOAMMO BOCIOJIB30BaThCSA
HOpMaMu MoxapHo Oe3zonacHocTu «OmnpeneneHue KaTeropui MOMEUIeHUH,
3IaHUU U HApPY>KHBIX YCTAHOBOK I10 B3PBIBONOKAPHOM M MOKapPHOU OMACHOCTH »
HII1b-105-03. YTBepxaens! npukazom MUC Poccuu ot 18.06.2003 1. Ne 314.

Tabnuya 2.1
Hcxoanble JaHHBIE:
Tum TormBa Okuch dTHIICHA
Macca roprouero BeriecTBa B o0JIaKe mMm=9000«z
Paccrosinue ot 1ieHTpa r=100m

HNHTEHCHUBHOCTD TEIJIOBOI0 H3JIYYCHHUA

VHTEHCUBHOCTB TEIIOBOTO M3JIydeHHMs (, KBm w2, 1715 mosapa IpoJuBa KUKOCTH
WM TIPY TOPEHUU TBEPABIX MaTEPHUAIIOB BEIYHCIIAIOT MO (popmyre:

q=E¢-Fq1, THE
Ef - cpeiHENOBEPXHOCTHAS IIOTHOCTh TEMIOBOTO M3Ty4eHUs IIaMEHH, KBm/m?;
Fq - yrimoBoil ko3¢p¢uuueHT 00JydeHHOCTH; T - KOA((QUUIUEHT MPOIyCKAHUS
atMocepnl.  Bemumumny  Ef  ompeaensioT Ha  OCHOBE  MMEIOIIUXCS
AKCIIEPUMEHTAIBHBIX JaHHBIX. JlomyckaeTcs Jyisi OTHEHHOTO Iapa MpUHUMaTh Ef
paBHbIM 450 kBm/m?.

3Hauenue FqBprancisem no popmyie:

H/D,+0,5
4-|(H/Dy +05)%+(r/D,)?*[

rne H - BbIcoTa LIEHTpa «OTHEHHOTro Imapay», M; Ds - sddexTuBHBIA quaMeTp
«OTHEHHOTO TIapay», M; I - pacCTOsIHHE OT 00Jy4aeMoro oObeKTa 10 TOYKU Ha
MOBEPXHOCTH 3€MJIM HEITOCPEACTBEHHO MOJI IEHTPOM «OTHEHHOTO I11apay, M.

DddekTuBHBIN TnaMeTp «oraeHHoro mapa» DsonpenenseM o ¢popmyiie:

Ds = 5,33-m%327,

rzie M - Macca roproyuero BeUlecTna, Ke.

Bennuuny H onpenernsior B Xoze cenuranbHbIX UccienoBaHui. Jlomyckaercs
npuHUMaTh BeanuuHy H pasHoit De/2.

D, =5,33-m*¥*" =5,33-9000%%" =104,62 m

D, 104,62

=52,31 m
2




H/D, +05

Fo=—7 5
4.|(H/D, +05)? +(r/D,)*]

e 52,3L1/104,621+ 0,5 00
4-|(52,3104/104,621 + 0,5 +(100.31/104,62.) |

Bpewms cymiecTBOBaHUS «OTHEHHOTO Tiapay s onpezaensemM 1mo dhopmysie:
t, =092 m®** =0,92-9000%*® =14,51 ¢

Koaddunuent npomyckanus atMoc(epsl T pacCUUTHIBaeM 1o hopmyie:
T= exp[—?,O-lO“‘ -(\/r2 +H? - D, /Z)J,

7= exp[— 7.10°* (\/(100 )2+ (52,31 m)® —104,62/ 2)]: 0,95

q=E;-F, -t =450 kBm/m*-0,09-0,95~39 kBm/m* =39-10° Bm/m’

HeCTaIII’IOHapHLIe HCTOYHHKH TEIJIOBOI0 U3JIYICHHUSA

N3yueHnne BO3AEHCTBUA TEIUIOBBIX MOTOKOB HA MEPCOHAT IMO3BOJIMIIO HANTH
3aBUCUMOCTb  OXKMJA€MOM CTEIEHH NOPaXEHHUsT OT BPEMEHM OKCIIO3ULUU
HECTAllMOHAPHBIMU TEIUIOBBIMU HWMIYJbCAMHU. Tak, BEPOSITHOCTHh JTOCTHKEHUS
OKOTOB TIEPBOM CTEMEHU MOXHO OIICHUTh IO BEJIUYMHE (PYHKIUU «IIPOOUTY,
PacCUUTHIBAEMOM IO COOTHOLIEHUIO

P, =-39,83+3,0186-In(t, - q**) = —39,83+3,0186 - In(14,51- (39-10%)*'®) = 10,58
[To Ta6n. 3 Meroauku «PJ] 03-409-01» cBsi3b BEpOATHOCTH MOPAKEHUS C TTPOOUT-
bynkuuen Py
P = 10,58; Ps=100%.

BGpOHTHOCTB JOCTHIKCHHA OXXOI'OB BTOpOI\/JI CTCIICHH YCTAHABJIMBACTCA IIO

BBIPAKECHUIO
P, =-4314+3,0188-In(t, - q*'?) = 4314 +3,0188 - In(14,51- (39-10%)*/3) = 7,27

[To Tabmn. 3 Meronuku «PJ[ 03-409-01» cBs3b BEpOSITHOCTH MTOPAKEHUS C TPOOUT-
byHkuuent Py nis
P = 7,27, P7=99%.

CmepTenbHBIM UCXOA I HE3AIIMIICHHBIX CHEUUATBHBIMU KOCTIOMaMU
JIFOIEN HACTYNUT C BEPOSITHOCTHIO, PABHOM

P, =-36,38+2,56-In(t, -q*'*) = —36,38+ 2,56 - In(14,51- (39-10%)*'*) = 6,37



I[To ta6n. 3 Metonuku «PJl 03-409-01» cBs3b BEpOSTHOCTH MOPAKEHUS C IPOOUT-
byukiuen Py 1
Prg = 6,37; Ps=91%.

I[JDI IepcoHajia B 3alIUTHOM OJCKIC BCPOATHOCTDb JICTAJIBHOI'O HCXOOa
3daJ/laHa BBIPAKCHUCM

P, =-37,23+2,56-In(t, -q*'*) = -37,23+ 2,56 - In(14,51-(39-10°)*'®) = 5,52
[To ta6n. 3 Metonuku «PJl 03-409-01» cBs3b BEpOSTHOCTH MOPAKEHUS C IPOOUT-
bynkmeit Py ais
P = 5,52; P9=70%.

Takum 00pa3oM, U3 pacuyeToB BUAHO, UTO MPU BPEMEHU BO3JACUCTBUS «OTHEHHOTO
niapa» Ha yesioBeka B TeueHue 14,51 ¢ mpuBeneT K JeTalbHOMY UCXOMY.
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