MHMUHUCTEPCTBO OBPA30BAHUA 1 HAYKUA PO
degepaibHOE TOCYAAPCTBEHHOE 0I0/kKeTHOe 00pa3oBaTe/IbHOE yUpeXXieHHe BhICIIero 00pa3oBaHus

«TOMCKUI TOCYIAPCTBEHHBIV YHUBEPCUTET CUCTEM
YIIPABJIEHUA U PATMOIEKTPOHUK»
(TYCYP)

ETYODYR e 20p 0 yattror
5 UNIVERSITY TIpopekTop 1o yue6Hoii paboTe

|Osy RS HT NOANTMCAR SARETEOHHEDE N0k
Ceprugamar: 1obcfala-5laf-448-aef0-5584d2fd4820
Brageasey: Tpoaw MNasen CHmmonn

LeacTaatengs: ¢ 1001, 2016 no 16092010

PABOYAS ITPOTPAMMA YUEBHOW IV CLINITJINHBI
Teopus ropesnus 1 B3pbiBa

YpoBeHb 00pa3oBaHusi: BbIcIIee 00pa3oBaHue - 0aka/iaBpHaT

Hamnpapnienue nmoarotoBku (crierjpanbHOCTh): 20.03.01 TexHocdepHasi 6e30nMacHOCTD
HaripaBnenHocts (mpo¢uns): TexnocdepHas 6e30macHOCTD

dopma oOyueHus: OUHas

dakysnbreT: PK®, PagnoKOHCTPYKTOPCKUM (aKy/IbTeT

Kadenpa: POTOM, Kadeapa paguo3/1eKTPOHHBIX TEXHO/IOTHH U KO/IOTHYeCKOr0 MOHUTOPUHTa
Kypc: 2,3

Cemectp: 4, 5

YuebOHbI 11aH Habopa 2014 roza

Pacripesenenue pabouyero BpeMeHH

Ne Bup! yueOHOM JesSTe/TbHOCTH 4 cemecTp 5 cemecTp Bcero EayHuiib
1 |Jlekuuu 22 4 26 yacoB
2 |lIpakThueckue 3aHATUSA 18 14 32 4yacoB
3 |JIabopaTopHble 3aHATHS 32 32 YyacoB
4 | Bcero ayJuTOpHBIX 3aHATUU 72 18 90 4yacoB
5 | CamocTosiTenbHast paboTa 72 18 90 4yacoB
6 |Bcero (6e3 sK3ameHa) 144 36 180 4yacoB
7 | IlogroroBka U cauya 3K3aMeHa 36 36 yacoB
8 | OO1jast Tpy0eMKOCTh 180 36 216 YyacoB
5.0 1.0 6.0 3.E

JK3ameH: 4 ceMeCTp
3auet: 5 cemecTp

Tomck 2016
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PilCC.\l()TpCH&l 151 ()ﬂ()(’)peHLl Ha 3aCCJaHuM Kil(t)ﬁ:{pbl
npotokot Ne 46 ot «29 » 8 2016 1|
JIUCT COIVIACOBAHMIA

Pabouasi mporpamMma cocTaB/ieHa C ydyeroM TpeboBanuii ®PenepanbHoro IlocysapcTBeHHOTro
oOpa3oBarenlbHOTO CTaHfapTa Bbiciiero obpaszoBanus (PT'OC BO) mo HampaBaeHWIO TIOATOTOBKH
(crtetmaneHOCcT)  20.03.01 TexHocdepHas 0Oe3ormacHOCTb, yTBep)KAeHHoro 2016-03-21 rofa,

pacCcMOTpeHa W yTBep)K/eHa Ha 3acelaHuM KadeApbl «___ » 20__ ropa, TPOTOKOMI
No

Pa3paboTumku:

JloLieHT, K.b-M.H. kKad. POTOM 3axapoB B. M.

3aBeayromumii obecreunBarolei Kad.
POTOM Tyes B. U.

Pabouasi mporpaMma coriacoBaHa C (hakyIbTeTOM, TTPOGUIMPYIOIel 1 BhIMyCKarollel KadeapaMu
HaripaB/ieHUs TTOJJTOTOBKU (CIeliaJbHOCTH).

HekaH PK® O3epkuH /. B.
3aBenyroluii BeIMycKaroiieit kag.

POTOM Tyes B. .
OKCIePThI:

[Horenrt, k.6.H. PTOM Hecwmenosa H. H.
HoueHt, K.T.H POTOM YukuH E. B.
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1. Ilesiu ¥ 3aauM AUCHUILTAHBI

1.1. ITes1 AMCLUIIIUHBI
V3yyeHUe TeopeTHUYeCKUX OCHOB IMPOLIeCCOB FOpeHHUsl U B3pbIBa C aHAJM30M BUJOB BO3/eHCTBUM
MX Ha OKPYKarollyl Cpely, C KaueCTBeHHbIMM M KOJMYECTBEHHBIMH XapaKTEPUCTUKAaMHU 3TUX
BO3/IeMCTBUM

1.2. 3agauy JUCIMIIIAHBI
— (¢dopMHpoBaHHe Y CTY[EHTOB KaueCTBEHHbIX 3HAaHWN O 3aKOHOMEDHOCTSIX TPOTeKaHWsI
TIPOLIECCOB TOPEHMUS U B3PbIBa, COTPOBOXKIAIOIIUX OBITOBYIO U TEXHOTEHHYIO JIeATEIbHOCTb Ue/IOBEKa;
— TO/JyyeHHWe HaBbIKOB OpraHM3alluM YMeHbIIeHHs TIOCTeCTBUM BO3[eMCTBUS TOPEHUsT M
B3pbIBa Ha UesioBeKa U OKPY’KaloLIyl0 cpeiy

2. Mecto aucuuninHbl B crpykrype OITOIT
MucryrvHa «Teopust ropeHus u B3pbiBa» (b1.5.8) oTHocuTes K 610Ky 1 (6a30Bast 4acTh).
[IpefmiecTByOUMM  AUCLIMIZIMHAMY,  (OPMUPYIOIUMU  Haya/lbHble  3HAHUS,  SIBJISIIOTCS
cenyroiye aucuurivHabl: Ternodusuka, Pusnka, XuMusl.
[MocnenyOIUMU  AUCLHUIUIMHAMU  sB/IsiFOTCS:  [IpombiiiieHHast Ge30macHOCTb, TexHOTeHHbIe U
nipupozssle YC.

3. TpeboBaHus K pe3yjbTaTaM 0CBOEHHs JUCLHUIITHHBI

[Mporjecc u3yueHus: AUCLMILIMHBI HarpaB/ieH Ha ()opMUpOBaHKe C/IeAYIOLUX KOMIIeTeHIUH]:

— TIK-20 crocoOHOCTBIO MPUHMMATh yuyacTHe B HayuHO-HCC/Ie0BATe/IbCKUX pa3pabdoTKax Io
NpoU/I0 TIOATOTOBKU: CHUCTEMAaTU3UPOBaTh MH(OPMALIMIO 110 TeMe UCC/e/J0BaHUM, IPUHUMATh yuacTHe B
JKCIIepUMeHTaX, 00pabaThiBaTh MOJTyUeHHbIE JaHHBIE;

— TIK-22 crnocoGHOCTBIO WCIIONBb30BaTh 3aKOHBI M METO[bl MaTeMaTHKH, eCTeCTBEeHHBIX,
TryMaHUTapHBIX U 9KOHOMHUYECKHUX HayK MpH pellieHuH MpodeccuoHanbHbIX 3a/ay;

B pe3synbrarte usyueHus JUCLIAIUIVHBI CTYEHT JO/DKeH:

— 3HATh XapaKTepPUCTUKU IPOLIeCCOB FOPEHHs U B3PbIBA, 3aKOHOMEPHOCTH PaclpOCTPaHeHUs
WX B pa3IMUHbIX Cpe/aX; I00aibHble W PerdoHajbHble 3KOJOTMUecKHe Mpo0/ieMbl, CBSI3aHHbIE C
rokapam# ¥ TIpUMeHeHHeM B3DbIBUAThIX BEILeCTB U sjepHbIX 00ernpunacos

— yMeThb TPHUMEHSITh TO/yUYeHHble 3HAHWS B TPAKTUUYECKOW [esiTe/IbHOCTH /il pa3paboTKu
Crioco00B CHIKEeHUST BO3/JIeMCTBHS TIPOLIeCCOB FOPeHHs ¥ B3PbIBa Ha UeioBeKa U OKPY KaroIlyro cpesy

— BJajieTb MH)XeHepHbIMH MeToJjaMHu pacuéTa BO3ZeMCTBUS MPOLIeCCOB TOPeHHsl U B3pbIBa Ha
pa3/InyHble 00BEKThI

4. O0beM ANCIUIUIMHBI M BU/IbI Y4e0HOH paboThI
OO1iast TPyA0EMKOCTh JUCLIMIUIMHBI cocTaBsgeT 6.0 3aueTHbIX eQUHMIIBI W TIpe[CTaB/eHa B
Tabmuue 4.1.
Tabnuiia 4.1 — Tpyi0eMKOCTb TUCIUIIMHEI

Bupl yueOHOM AiesiTe/TbHOCTH Bcero uacoB CemecCTpsbl
4 cemecTp 5 cemecTp

AynuTopHbIe 3aHATHS (BCETo) 90 72 18
Jlekuym 26 22 4
[IpakTyeckue 3aHATHA 32 18 14
JlabopaTtopHbie 3aHATHS 32 32
CamocrosiTenbHasi pabota (Bcero) 90 72 18
OdopmreHre 0TUETOB T10 JTaOOPATOPHBIM 32 32

paboram

ITpopaboTKa JIeKIJMOHHOTO MaTepuasa 13 9 4
IToaroToBka K NpakTUUeCKUM 3aHATHAM, 45 31 14
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ceMuHapam
Bcero (6e3 sk3ameHa) 180 144 36
ITogroroBka u cflaya sK3aMeHa 36 36

OO611ast TPy10eMKOCTh Yac 216 180 36
3aueTtHble Eavnnibl TpygoeMKoCTH 6.0 5.0 1.0

5. Copepxanve AUCILUIIUHBI

5.1. Pa3genbl JMCHUNIMHBI 1 BU/IbI 3aHATHMN
Pa3fenbl AUCLUTIIMHBI ¥ BU/IBI 3aHATHH TTPUBe/IeHbI B Tabmmile 5.1.
Tabsuria 5.1 — Pa3zaenbl AUCIUIUTAHBI U BUZbI 3aHATUN

s | 8| &
E 8 8
—~ <]
5 | & | &5 2% | &t
: 2| E | 88| LB
Ne Ha3sBanus pa3zienoB AUCLUATIIAHBI %’ % = 5 o 2 = &
S £ B | 5 Bz &%
c 5§ g | mE gt
© O o
=¥ lr::cs CEU
= O
1 | OO6ume cBefieHus O TIPOIieCCax rOPeHus 2 2 0 4 8 ITK-20, TTK-
Y B3pbIBa 22
2 |BocnnaMmeHeHue 4 2 0 5 11 IIK-20, ITK-
22
3 |PacripocTtpaHeHue 1jlaMeHH B ra30BbIX 2 2 0 5 9 [1K-20, ITK-
cMecsxX 22
4 | MartepuanbHbIi 6a/aHC MPOIeCCOB 2 3 4 9 18 [TK-20, ITK-
ropenus. TeroBo OanaHC ropeHus 22
5 | BspriBuatkie BelljecTBa 4 2 0 5 11 [1K-20, ITK-
22
6 | Bo3sgeiicTBue B3pbiBa Ha OKPY’KAKOIIYIO 4 3 16 22 45 [TK-20, ITK-
cpeZy. B3pbIBbI ra3oBbIX cMeceid 22
7 |TopeHue U B3pbIB TbUIEBBIX CMeCel 2 2 0 5 9 [TK-20, ITK-
22
8 | dyracHble 3¢)eKThl B3pHIBOB 2 2 12 17 33 ITK-20, ITK-
22
9 | fzepHble B3pbIBBI 4 14 0 18 36 [1K-20, IIK-
22
Utoro 26 32 32 90 180
5.2. CoaepikaHue pa3/je/ioB AUCHUILUIHUHBI (M0 JIeKIUAM)
Copep>kaHuve pasziesioB AUCLMIUIMH (T10 JIeKIUSIM) TIpYBe/ieHo B Tabnuie 5.2.
Tabnuiia 5.2 - Cozep>XaHue pa3ziesioB AUCIUTUIMH (TI0 JIEKI[USIM)
v %’ =
3 S 5
CopeprkaHyve pa3zienoB JUCLUIIMHEI 110 2 > 5
HasBaHust pa3zenos 2 >
JIeKLIMSIM & g g
S8 g =
=Y o g2
= S}
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4 cemecTp

1 O6mue cBeeHMs O TIPOIECCax
rOpeHUst U B3phIBa

T'opeHue ¥ B3pbIB — 00/1aCTh HAYKH U
TeXHUKU. VIcTopys pasBUTHS 3HaHUM O
ropernu. OCHOBHbIe 00/1aCTH
nprMeHeHUst ropeHus. [opeHue u
okuceHre. OCHOBHbIE MOHATHS (HPU3KKH
rOpeHus U B3pblBa: MIOJTHOE U HelloHOoe
ropeHue, MeXaHW3Mbl paclpoCTPaHeHUsT
IJIaMeHH, BU/bI TOpeHus, Aedaarpanus u
JleToHalusl. B3peIB — npeZiesibHbIN C1yvai
ropeHnus. [IpofyKThI ropeHus,
CTeXHOMeTpUUeCcKue CMecH.

Htoro

[TK-20,
ITK-22

2 BocriiameHeHue

Bugel BocrinameHeHusi. OCHOBHbIe
TIOHATUS XUMHY€eCKON KUHeTUKU:
CKOPOCTb peakl{yy, MPOCTbIe U CJI0)KHbIE
peakLuy, NopsJ0K PeakLjuu U SHeprus
aKkTMBaLUY, 3aKOH AppeHuyca. Teopus
OKMCJIEHUS TOPIOYMX BeLeCTB, LielHble
peakuyu. Teopust caMOBOCIIaMeHeHNs],
fuarpamma Ceménosa. Temmneparypa
CaMOBOCII/IaMeHeHUs], MeTOAbI eé
ornpezenenus. Obnactb
camoBocIiameHeHus. [Tepyog MHAYKLMH.
Temmeparypa caMOBOCI/IaMeHeHUsI ra30B
Y )KUJIKOCTeH, TBEPJBIX TeJl.
CaMoBo3ropaHnue, Kinaccudukaiys
CaMOBO3TOpaKOLIUXCs BellleCTB.
MaremaTtnueckas Teopysi TeIVIOBOTO
B3phbIBa: afiabaTruuecKuii TeryIoBoi
B3pBbIB, TeIlJIOBOY B3pbIB B
HeaguabaTHUeCKUX YCIOBUSIX, PEXKUMBI
paboThI TET/IOBOTO peakTopa.

HToro

TTK-20,
K-22

3 PacripocTpaHeHue 1jlaMeHU B
ra3oBbIX CMeCsiX

CKOpOCTb pacnpoCTpaHeHus IJIaMeHu:
MaccoBasi U HOpMasibHasi CKOPOCTH.
MeTozibl U3MepeHHsi HOpMaJTbHOM
CKOPOCTH pacIipoCTpaHeHus IIaMeHH.
du3mKa nporjecca pacpoCTpaHeHUst
riaMeHu. BivsiHue auiametpa TpyOKU Ha
CKOPOCTb PacripoCTPaHeHUs T/IaMEHH.
IleToHanys B Ta30BbIX CMECSX,
obpa3oBaHMe ylapHOH BOJTHBI.

Htoro

[TK-20,
ITK-22

4 MarepuasbHbIi 6aaHC MPOLieccoB
ropenusi. TersioBoii 6anaHC ropeHust

Merto/pl pacuéTa MaTepuabHOrO OaaH-
ca Py TOPEeHUH TOTUTUB B Cpejie BO3yXa,
cocTaB aTMOC(GepHOro Bo3jyxa. YpaBHe-
HUe ropeHusi. PacuéT KosimyecTBa BO3y-
Xa, HeoOXOJUMOTO /1/1s TOpeHuUs1. PacuéT
KO/TMUEeCTBA U COCTaBa MPOAYKTOB Tope-
Hust. TerioBoi 6aslaHC rOPeHUs: TeryioTa

TTK-20,
K-22
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rOpeHwusl, TeTVIOTBOPHAsi CIIOCOOHOCTh
torimBa. @opmyna MeHgeneeBa. Teope-
THUYeCKas Temrieparypa ropeHusi, eé pac-
YeT.

HToro

5 B3prbiBuarkie BeljecTsa

Knaccudukarysi B3ppIBOB: IPUPOZHBIE U
TeXHOTeHHbIe B3pbIBbI, (Pri3nUecKue 1
XUMHYeCcKHe B3pbIBbI. [IpUUrHbI 1
¢akTOopbI B3pbIBbl. POPMBI B3pHIBUATOTO
rpeBpalleHus] B 3aBUCUMOCTHU OT
CKOPOCTH €ro MpoTeKaHusl.
XapaKTepuCTUKH B3PbIBUAThIX BEIL[eCTB,
YyBCTBUTE/bHOCTb, (pr3nueckas u
XUMHYeCKasi CTOMKOCTH B3PbIBUATHIX
BellecTB. Knaccudukariyisi B3ppIBYaThIX
BellleCTB. VIHMLMMpYIOLj1e B3pbIBYaThIe
BelllecTBa. bpr3aHTHbIe B3pbIBUaThIE
BewjecTBa. [lopoxa. [luporexnuueckue
cocraBbl. O0OpalrieHre C B3pbIBUATHIMU
Bell|eCTBaMHU.

Htoro

TTK-20,
K-22

6 Bo3zeiicTBure B3pbiBa Ha
OKPY’KaroLLyI0 cpefy. B3pbiBbI
ra3oBbIX CMecei

BpusaHTHOe U (yracHoe JeiCTBUsI.
OrjeHka ¢yracHOCTH B3pPbIBUATOTO
Bell[eCTBA: paCuéTHbIe MeTO/bI OLIeHKH
(yracHOCTH, IKCTIepUMeHTaTbHbIe
MeTO/ibl OLIeHKH (PyracHOCTH.
OMnupuueckas orjeHKa )yracHOCTH.
TpoTunoBbiii 5KkBUBaeHT. O1jeHKa
OpH3aHTHOCTH B3PbIBUATOTO BEI[ECTBA:
TeopeTHYecKast OIleHKa OpU3aHTHOCTH,
9KCIIepUMeHTa/IbHOe OIlpe/iesieHre
Opu3aHTHOCTH. PacuéT XxapaKTepucTUK
B3pbIBa. B3phIBbI ra30BbIX CMeCeH,
PE>KMMbI TOPeHUsI Ta30BbIX CMecel.
KoHLeHTpaLMoHHBbIe TIpefiesibl B3pbIBa,
SKCIIepPUMEHTa/IbHOE OTpe/iesieHre
KOHLIEHTPALIMOHHBIX Mpe/e/ioB,
pacyéTHoe orpezeieHue
KOHLIEHTPALIMOHHBIX Mpe/ie/IOB B3phIBa.
Pacuét Temnieparypsbl U faBieHUs
B3phbIBa.

HToro

ITK-20,
[TK-22

7 T'opeHye ¥ B3pbIB MbUIEBbIX CMeCen

A»spo3onu ¥ asporeny. XuMuJeckas
aKTUBHOCTH NbIK. Temrieparypa
CaMOBOCTI/IaMeHeHUsI MbUIH.
PacripocTpaHeHve ropeHust B IbIJIEBBIX
cmecsix. [Ipesensl B3pbiBa. laBneHve npu
B3pbIBe IbI/IH, KaCChl B3pbIBAEMOCTH
b, PaKTOPBI, BAUSIOLIME Ha B3DbIB
TIbLIN.

HNToro

TTK-20,
K-22
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8 ®dyracHbie 3¢ (eKTbI B3pbIBOB

Bsaumo/eiicTBUe B3PbIBHBIX BOJIH C
nperpajgamu. JInHaMmu4eCcKuil OTKJTUK
MHUIIeHel Ha B3pbIBHbIE HArpy3KHU.
Huarpammel nopakenus. Kputnueckue
YPOBHU M30BITOUHOTO AaBieHus. MeTop
Jiyarpamm «ZjaBjieHue - UMITY/IbC».
BTopuuHsbie siByieHus1. Bo3aelicTBue
y[,apHOW BOJTHBI Ha YesioBeKa.
OKCrepTHbIe OLjeHKU (yracHOro
nopakeHusi. CriocoObl CHYKEeHUSsT
B3DbIBHBIX Harpy3o0K. 3alyTa yej0BeKa
OT B3PbIBHBIX Harpy3okK.

HToro

ITK-20,
[TK-22

Nroro 3a cemectp

22

5 cemecTp

9 AnepHble B3PLIBLI

Co3gaHue ¥ pa3BUTHE SIZIEPHOTO OPYIKHSL.
SlmepHOe opy’Kue — Opy>Kre MacCOBOTO
ropakeHusi. BUjibI si/iepHbIX 3apsifioB:
aTOMHbIE 3apsi/ibl, TEPMOSZIEPHBIE 3apsi/bl,
HEUTPOHHBIE 3apsA/ibl. MOIIHOCTh
AZIePHBIX OOEINpPUIIACOB, UX KaTHUOPBI.
[MTopaxatoliyie GaKTophbl S€PHOTO
B3pbIBa, pacrpe/iesieH|ue SHePTUU MeXX/TY
TOpaKaoLMMHU (PaKTOPaMU: yapHast
BOJTHa, CBETOBOE M3/TyueHue,
PaJIM0aKTHBHOE 3apa)kKeHHE,
TIPOHUKAIOIIasi paZiuariysi,
3/IeKTPOMArHUTHBIN UMY/ IbC. BU/IbI
AZIEPHBIX B3PbIBOB. YCTPOMCTBO U
TIPUHLIWTT IeMCTBUS SZIEPHOTO OPY>KUSI.
CtpoeHue aTOMHOM OOMOBI. YCTPOMCTBO
TepMosiziepHO 60MOBI (cxema Tesiepa-
Ynama). HefitpoHHast 6omba. SIzepHoe
OpY’>KHe U TeEXHOTeHHbIe PUCKU: aBapUU
Ha AOC, «mmageHre» 60M0 ¢ caMOJIETOB,
«BOEHHbBIE UTPbI». OMIACHOCTD S/IEPHBIX
KOH(/IMKTOB.

HToro

ITK-20,
[TK-22

Nroro 3a cemectp

Hrtoro

26

5.3. Pa3genbl AMCHUIUIMHBI M MEX/UCHMII/IMHAPHBIE CBSI3M C 00ecneunBarIUMH (MPeAbIAYIMMHA)

U obecreynBaeMbIMH (MOC/TIeYIOIAMH) JUCHHUIUTHHAMHA

Paszienbl JUCLMTIMHBI U MEX/JUCLIMTUIMHAPHBIE CBSI3W C 00eCreunBaroiuMu (TIpeAbIAYLMMA) U
obecreurBaeMbIMH (TIOC/IEIYIOLIMMI) AVCLUITMHAMHU TIPe/ICTaB-/IeHbl B Tabmie 5.3.
Tabnuiia 5.3 - Pa3gens! AUCLATIIMHBI M MEXKUCIUIUIMHAPHBIE CBSI3U

Z

HavmeHoBaHUe UCLIATIIUH

Ne pa3eioB JaHHOMN AVCIUTUTHAHBI, [7isT KOTOPBIX HE0OX0IUMO

r3yueHre 00eCreurBaroluX U 06ecreurBaeMbIX AUCLUTITUH

1

2 3 4 5 6

7

8

9

[TpenimecTBytoLMe AACLUTIIUHBI
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Teriodusmka + + + + +

2 | ®dusuka + + + + + + + + +

3 | XumMus + + + + + +

[Tocnepyrowme AVCLUIIVHGI

1 | IIpomsblieHHas

+ + + + + +
0e301acHOCTh

2 | TexHoreHHsle U NPUPOJHbBIE
qC

+ + + + + + +

5.4. CooTBeTCTBHE KOMIIeTeHIH, ()OPMUPYeMBbIX NP U3yYeHHUH AUCLUIUIUHBI, ¥ BU/I0B 3aHATHI
CooTBeTCTBUE KOMIeTeHLM, (OpMUpPYeMbIX MNPU H3yUeHUW [UCLIMIUIVHBL, U BUJOB 3aHATHN
TIpe/ICTaB/IeHo B Tabmmiie 5.4
Tabma 5. 4 — CoOTBeTCTBHME KOMIIETEHLMM W BUAOB 3aHATHH, (HOPMUPYeMBIX TpU W3yUeHWH

VCLIUTUTUHBI
Bunpl 3aHaTHI
4]
R B
< < 5
= z = S
= o T =
= I I =
5 = ) ° g
g = é’ 3 E ®OpMEI KOHTPOJISA
s g g = &
8 = = = &
N4 = @ S
= a =
K o @]
© O o
2 : :
~ S
ITK-20 + + + + KoHTposnbHas paboTa,
Otuet 10 1abopaTopHoi
pabore, Orpoc Ha 3aHATHSX,
PacuetHas pabora, Pedepar
I1K-22 + + + + KoHTposnbHas paboTa,
OrtueT 10 J1TaboOpaTOpHOM
pabore, Orpoc Ha 3aHATHUSX,
PacuetHas pabora, Pedepar

6. lnTepakTHBHBIE MeTOABI ¥ ()OPMBI OPraHU3aUU 00yueHHus
He npegycmorpeno PYII

7. JIabopaTopHbIi MPAKTHKYM
CopeprkaHue y1abopaTopHbIX paboT MpuBezieHO B Tabswiie 7.1.
Tabmuiia 7. 1 — ConepskaHue 1abopaToOpHbIX paboT

o L 5
B H
S = 0
=z 25
5] 0 = o 2 e
Ha3saHus paszesnos CopeprkaHue 1abopaTopHbIX paboT 2 e &
= 2 5
2 o' O
= S}
4 cemecTp
4 MarepuanbHbIi OanaHC TIporjeccoB | «MaTepuanbHbIN 6aaHC MPOLeCcCoB 4 [1K-20,
ropenwus. TerioBoi OanaHC TOPeHUsT | TOPEHHs»: OTIpe/le/IUTh 00bEMBI BO3yXa [1K-22
Y MPOAYKTOB rOPeHUsI MPYU HOPMaJ/IbHbIX
YCI0BYSAX TIPU TTOXKape Ha CKJiaje
roproyero.
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HToro

6 Bo3pelicTBue B3pbiBa Ha
OKPY>KaroLLyto cpeny. B3pbiBbI
rasoBbIX CMecen

«PacuéTt nopaxarouero JenucTBus
B3pbIBa»: OMpe/ie/IUTh Mopakarolijee
JleviCTBHe (30Hy pa3pyllUeHUs U CTelleHb
paspylleHus 3[aHus1) [IpU B3pbIBe Ha
nosepxHocty I1 3apsipa BB maccoirt M Ha
paccTosgHrU R OT 31aHus.

«OreHKa (yracHOCTH B3pbIBUaTOr0
BellleCTBa»: omnpeze/nnTh ¢pyracHocte BB
MeTOZIJaMH CBUHIIOBOUM O0OMOBI 1
9KBUBAJIEHTHBIX 3apsi/I0B.

«OueHKa (hyracHOCTU B3pbIBUATOr0
BellleCTBa»: onpezenuTh ¢pyracHocte BB
MeTozilaMU 0a/TMCTHYeCKOTO0 MasiTHUKA,
GarTCTHUUe CKOM MOPTHPBI 1 TI0 BOPOHKE
BbIOpOCa.

HToro

16

[TK-20,
ITK-22

8 dyracHbie 3¢ PeKThI B3pPHIBOB

«OCKonouyHoe /1eliCTBUe B3pPhIBa»:
paccuuTaTh CKOPOCTU OCKOJIKOB TPU
B3pbIBe LIWJIMHAPHUYECKOTO COCya
BBICOKOTO JJaB/IeHUs; paCCUMTaTh yC/IOBUS
CKBO3HOTO MOPa’KeHUs 0CKOJIKOM
MeTa/l/Tn4eCKOU MUILLIEHU.

«OLIeHKa 3alUTHBIX CBONCTB
MeTa/l/TMueCKUX IKPAaHOB»: PACCUMTATh
CKOPOCTb y/lapa Mopakatoll[ero 31eMeHTa
IO TIperpazie ¥ Bec 3arperpajHbix
OCKOJIKOB TIPH YCJIOBUH €€ TIPOOUTHSI.

HNToro

12

ITK-20,
[TK-22

Wroro 3a cemecTp

32

Hroro

32

8. IlpakTHUecKue 3aHATUSA

Cofiep>xaHye MpakTHUeCKUX paboT npuBezieHo B Tabnuie 8.1.
Tabnuiia 8. 1 — CojiepskaHre pakKTHUYeCKUxX paboT

Ha3Banus pa3aenoB

CO,Z[EP)K&HI/IE MpakKTHU4YeCKHUX 3aHATUM

TpyzoeMKOCTb,
q

dopmupyeMblie
KOMITeTeHLIUU

4 cemecTp

1 O6mume cBefieHMs 0 TIPOIECCax
rOpeHUst U B3phiBa

OcHOBHbIe NOHATHSA (PH3UKU TOPeHUs U
B3phbIBa: TIOJTHOE U HETIOIHOe ropeHkue,
MeXaHU3MbI pacpoCTpaHeHusl T/laMeHH,
BU/IbI TOpeHus, fedarpalus u
JleToHaLusl.

N

Ntoro

[TK-20,
ITK-22

2 BocriiameHeHue

Teopm{ OKHCJ/IEHWS TOPDHOYKX BEILeCTB,

TTK-20,
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LieTiHbIe peakuu. Teopus
CaMOBOCIJIaMeHeHUs1, juarpaMmMa
CeméHnosa. Temneparypa
CaMOBOCII/IaMeHeHYs, MeTO/bI eé
ornpezenenus. O6/1acTb
caMmoBocriaMeHeHus1. [leprog MHAYKLUK.
Temmneparypa camMOBOCIl/IaMEeHeHHUs ra30B
Y )KUJKOCTeU, TBEPABIX Tel.
CamMoBo3ropaHnue, Kinaccudukarys
CaMOBO3IrOparoLMXCs BelLleCTB.

HToro

[1K-22

3 PacripocTpaHeHue TjlaMeHU B
ra3oBbIX CMeCsiX

du3MKa rporecca pacrpoCcTpaHeHust
riaMmeHu. BivsiHue auiamerpa TpyOku Ha
CKOPOCTh pacrpoCTpaHeHus T/laMeHH!.
[leToHaLMs B ra30BbIX CMeCSIX,
oOpa3oBaHUe ylapHOI BOJHBI.

Htoro

TTK-20,
K-22

4 Marepua/bHbINA Oa/laHC TIPOIECCOB
ropenusi. TeryioBoi 6anaHc ropeHust

MeToabl pacuéTa MaTepuaabHOIO
OasaHca Npy TOPeHUH TOTUIMB B Cpefie
BO3/lyXa, COCTaB aTMOC(epHOTro BO3ZyXa.
YpaBHeHUe ropeHusi. PacuéT KosmyecTBa
BO3/1yXa, He0OXOAUMOTO 1Jisi TOPEHUSI.
PacuéT Ko/MuecTBa U coCTaBa MPOZAYKTOB
TOpeHUs.

HToro

ITK-20,
[TK-22

5 B3peiBuarkle BeljecTsa

[TprunHel ¥ GakTOpPbI B3pbIBbl. POpPMBI
B3PbIBUATOIO TIpeBpallleHNs B
3aBUCHMOCTH OT CKOPOCTH €ro
NpoTeKaHus1. XapaKTepUCTUKU
B3pbIBUATHIX BeILleCTB,
YYBCTBUTENBHOCTbD, (hH3UUeCKasi U
XUMHYeCKask CTOUKOCTH B3pbIBUATBIX
BeLLeCTB.

Htoro

[TK-20,
[TK-22

6 Bo3zeiicTBre B3pbiBa Ha
OKPY’KaroLLyI0 cpefy. B3pbiBbI
ra3oBbIX CMecei

PacuéT xapakTepuCTUK B3pbiBa. B3phIBbI
ra3oBbIX CMeCel, pe)KUMbI TOPEeHUSsI
ra3oBbix cMeceil. KoHLleHTpaljMoHHbIe
rpe/ie/ibl B3pbiBa, 3KCIIEPUMEHTaIbHOe
ornpe/eneHre KOHLIEHTPaLMOHHBIX
TpeiesioB, PaCUéTHOe Ollpe/iesieHue
KOHL|eHTPAL[MOHHBIX MpPe/e/I0B B3phIBa.
PacuéTt Temnieparypsl U aBieHUs
B3pbIBa.

HToro

ITK-20,
[TK-22

7 T'opeHue 1 B3pBbIB MbUIEBBIX CMeCen

A3po30/u ¥ asporend. XvuMuueckas
aKTMBHOCTH IbIIK. TemriepaTtypa
CaMOBOCII/IaMeHeHUs bUIN.
PacripocTpaneHnvie ropeHust B IbUIEBbIX
cMmecsx. [Ipesesnel B3peiBa. [JaBieHue rpu
B3pbIBe IbI/IH, K/1aCChl B3PbIBAEMOCTH

[TK-20,
[1K-22
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niblid. PakTophl, BAUSIOLIME Ha B3PbIB
TMBUTH.

HToro

8 ®dyracHble 3¢ (eKTbI B3pbIBOB

Bo3speiicTBue yziapHOU BOJTHBI Ha
yesioBeKa. JKCIepTHbIEe OLIeHKU
¢yracHoro nopakeHust. Crioco6bl
CHIWKeHUsI B3pbIBHBIX Harpy3oK. 3aluTa
yesioBeKa OT B3PbIBHbIX HAarpy30K.

Htoro

TTK-20,
K-22

Nroro 3a cemecTp

18

5 cemecTtp

9 finepHble B3PbIBLI

Bu/ib1 sifiepHBIX 3apsiioB: aTOMHbIE
3apsi/ibl, TEPMOSI/IEPHBIE 3apsi/ibl,
HeUTPOHHBIe 3apsabl. MOIIHOCTh
siIepHBIX OOEIpUIIacoB, WX Kajnuopbl.
T[Topaskarotrue (akTopsl si[epHOTO
B3pbIBa, pacrpe/ie/ieHue SHePTUN MEX/Y
TOPaKAIOLMMH (PaKTOpaMu: yAapHast
BOJTHa, CBETOBOE U3J/TyueHue,
PaZIn0aKTUBHOE 3apaKeHHe,
TIPOHUKAFOILAsi pa/{UaLIys,
3/IeKTPOMarHATHBIN UMITY/IbC. BU/IbI
sIePHBIX B3PbIBOB. YCTPOMCTBO U
TIPUHLIWTI [IeMCTBUS SePHOTO OPYIKUSL.
CTpoeHue aTOMHOUM 60MOBI. YCTPOWCTBO
TepMosiziepHOr 60MObI (cxema Tenepa-
Ynama). HelitpoHHasi 6omba.

14

Htoro

14

[TK-20,
[TK-22

Nroro 3a cemecTp

14

Htoro

32

9. CamocrosiTesibHast padora
Bupl caMocCTosITe/TbHOM PaboThI, TPYAOEMKOCTb U (hOPMHUPYeMble KOMITETEHLIUH TIPe/ICTaB/IeHbI B

tabmure 9.1.
Tabmura 9.1 - Bugbl caMocTosiTesIbHOM paboThI, TPYI0EMKOCTb U (JOPMHUPYeMble KOMITeTeHLIUH
<]
2 3 =
S g2
Buibl caMOCTOSTeILHOM = > D
Haseanwust pa3nenos g " =" DOpMBI KOHTPOJIS
6 S 2
paboThI S) g g
=S a =
o o 2
= o
4 cemecTp
1 Ob11ue cBefieHUs O [Togroroeka K 3 [1K-20, KoHTponbHas paboTa,
TpoLeccax ropeHus u TpaKTU4Ye CKUM 3aHATUSM, [1K-22 Ornpoc Ha 3aHATUSAX
B3pbIBa ceMuHapaM
ITpopaboTKa JIeKIMOHHOTO 1
Marepuasna
Wtoro
2 BocruiameHeHue [ToaroroBka K [1K-20, KonTtposbHasi pabora,
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NIPaKTUYeCKUM 3aHATHSM,
ceMuHapaMm

ITpopaboTKa JIeKIOHHOTO
Marepuasna

Htoro

[TIK-22

Onpoc Ha 3aHATUAX

3 PacripocTpaHeHnue
T7IaMeHU B ra3oBbIX
CcMecsx

IToaroroBka K
MpaKTU4ye CKUM 3aHATUSM,
ceMHUHapam

[TpopaboTKa JIeKLIMOHHOTO
Marepuasna

Htoro

TIK-20,
TK-22

Ornpoc Ha 3aHATUSIX

4 MarepuasbHbIH OanmaHC
TMPOLIECCOB TOPEHHUS.
TeroBoii 6amaHc
ropeHust

ITogroroBka K
MpaKTUUYe CKUM 3aHATUSIM,
ceMHHapam

[TpopaboTKa JIeKLIMOHHOTO
Marepuasa

OdopmiieHre 0TUETOB TI0
nabopaTopHbIM paboTam

Htoro

[TK-20,
[1K-22

Ornpoc Ha 3aHATUSX,
OrueT 1o 1labopaTopHO
pabore, PacuetHast pabora

5 B3prbiBuarkie BeljecTsa

IToaroroBka K
TpaKTUYe CKUM 3aHATUSM,
ceMHHapam

[TpopaboTKa eKIIMOHHOTO
Marepuana

Htoro

TTK-20,
TK-22

Ornpoc Ha 3aHATUSIX,
Pedepar

6 Bo3zeiicTBre B3pbiBa Ha

OKPY)KaloIllyto Cpefy.
B3pbiBbI Ta30BbIX CMeceit

IToaroroBka K
MPaKTUYe CKUM 3aHATUSM,
CceMUHapam

[TpopaboTKa JIeKLIMOHHOTO
Marepuasa

OdopmiieHre 0TUETOB TI0
nabopaTtopHbIM paboTam

OdopmiieHre 0TUETOB TI0
nabopaTopHbIM paboTam

OdopmiieHre 0TUETOB TI0
nabopaTtopHbIM paboTam

Htoro

22

ITK-20,
[T1K-22

Ornpoc Ha 3aHATUSIX,
Ortuert 1o y1labopaTopHO
pabore, PacuetHast pabora

7 I'opeHue U B3pbIB
TIbIIEBBIX CMeCer

IToaroroBka K
MpaKTUYe CKUM 3aHATUSM,
ceMHHapam

[TpopaboTKa /IeKLIMOHHOTO
Marepuasna

Htoro

TTK-20,
TK-22

KonTtponbHas pabora,
Ornpoc Ha 3aHATUSAX

8 ®dyracHbie 3¢ deKThI
B3DBIBOB

ITogroroBka K
MpaKTUYe CKUM 3aHSATUSIM,

[TK-20,
[T1K-22

Ornpoc Ha 3aHATUSIX,
Ortuert no y1aboparopHoi
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ceMHHapaM pabore
ITpopaboTKa JeKIIMOHHOTO 1
Marepuasa
OdopmneHne 0TUETOB 10 6
nabopaTtopHbIM paboTam
OdopmneHne 0TUETOB 10 6
nabopaTtopHbIM paboTam
Ntoro 17
Wroro 3a cemecTp 72
[ToaroroBka K 3K3aMeHy 36 OK3aMeH
5 cemectp
9 finepHble B3PbLIBLI [ToaroroBka K 14 |TIK-20, KoHTposnbHas paboTa,
MPaKTUYECKUM 3aHSATUSIM, IK-22 Onpoc Ha 3aHATUAX
ceMuHapam
ITpopaboTKa JIeKIMOHHOTO 4
Marepuasna
Ntoro 18
WNroro 3a cemecTp 18
Ntoro 126

9.1. TemaTnKa NpakKTUKHA

1. SlpepHoe opyXue W TeXHOTeHHble PUCKH: aBapuu Ha ADC, «mazseHre» 60MO C CaMO/ETOB,
«BOEHHbIe Urpbl». OMacHOCTh epPHBIX KOH(IUKTOB.

2. BsaumogenicTBue B3pBIBHBIX BOJIH C IperpasaMy. IMHaMUuyecKWd OTK/IMK MHUILIEeHel Ha
B3pbIBHbIe Harpy3ku. [Inarpammbl miopakeHus.. Kputuueckue ypoBHH M30BITOUHOTO [aBieHusi. MeTop
JvarpaMm «ZaBjieHue - UMITY/IbC».

3. BpuzantHble B3pbIBUaThie BelrecTBa. ITopoxa. ITuporexHuueckue coctaBbl. OOparieHue c
B3PbIBUATHIMU Bellje CTBAMU.

4. ®wusuka mpoliecca pacnpoCTpaHeHUs TlaMeHW. BiusiHMe auaMeTtpa TPyOKM Ha CKOpPOCTb
pacrmpocTpaHeHust TylaMeHH. JleToHalMs B ra30BbIX CMecsiX, 00pa30oBaHMe yAapHOU BOJTHBI.

5. Paccuurtarh MakcUMasnbHOe JiaB/ieHre B3pbiBa MpH JedarpaljiOHHOM CropaHWu raso-, rmapo-
VA TIbUIEBO3/YLLIHOW CMeCH

6. PacmpocTpaHeHuWe TopeHUs B TIbLIEBBIX cMecsX. IIpenesibl B3pbiBa. [laBieHue TpU B3pbIBe
TIBUIX, KJ/IACChI B3PbIBAEMOCTH IBUIN.

7. PaccuMTtaTh KOMMYECTBO BO3/yXa, HEOOXOJUMOTO [Jisi TOPEHHs; PaCCUMTaTh KOJUUECTBO U
COCTAaB IPOAYKTOB I'OPeHust

8. Maremarryeckasi TeOpHsi TETJIOBOTO B3DbIBa: aZiiabaTHyeCcKWil TETJIOBOM B3DbIB, TETUIOBOM
B3PbIB B Hea/lnabaTHyeCKUX yCIOBUSIX, PeKUMbI Pa0OTHI TETJIOBOTO pPeakTopa.

9. B3pbIB — npefiesibHBIN cyuaii ropeHusi. [IpogyKThl rOpeHusi, CTeXMOMeTpUueCcKre CMeCH.

9.2. Borpoch! Ha MPOpPadoTKY JIEKIIHOHHOT0 MaTepHa’ia

10. Knaccugukaius B3pbIBOB: NIPUPOJHbIE U TEXHOTEHHbIE B3PbIBbI, (PU3MUYECKHE U XMMHUUeCKHe
B3pbIBbI. [IpUuMHbI U (aKkTOphl B3pbIBbl. POpPMBbI B3pHIBYATOrO MpeBpallleHrsl B 3aBUCMMOCTH OT CKOPOCTH
€ro NpOTeKaHusl.

11. Wctopwus pa3utusi 3HaHUM 0 TopeHrnH. OCHOBHBIE 00/1aCTH PUMEHEHHs TOPEeHHS.

12. Metozbl ©3MepeHusi HOpMaJIbHOM CKOPOCTH paclipoCTpaHeHUs MylaMeHH.

13. Xumuueckass akTUBHOCTb IbL/IU. TeMIiepaTrypa caMOBOCII/IaMeHeHUs MTbUIN.

14. Crniocobbl CHM>KeHUsT B3PbIBHBIX Harpy30K. 3allldTa uesioBeka OT B3PhIBHBIX Harpy3o0K.

15. Buger BocruiameHeHusi. OCHOBHBIE TTOHSITHUSI XMMHUYECKOM KWHETHMKU: CKOPOCTb peakLUH,
IIPOCTbIe U C/IOXKHBbIe peaklLiy, MOPSLO0K peakLuud W SHeprusl akTUBalliW, 3aKOH AppeHuyca. Teopus
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OKMC/IeHUS] TOPHOUMX BeleCTB, LIeMHbIe PeakLU.

16. TeruioBoit 0OamaHC TOpeHHWsl: TeIJioTa TOPEHHsi, TeIUIOTBOPHAsi CIIOCOOHOCTh TOTUIMBA.
®opmyna Menzeneesa. TeopeTrueckasi TeMrieparypa ropeHusi, eé pacuer.

17. KoHLeHTpalOHHbIe TripeJieibl B3pbIBa, SKCIiepUMeHTalbHOe orpezie/ieHUe
KOHLIEHTPALIMOHHBIX MPe/e/IOB, PaCUéTHOE Omnpe/eieHre KOHLIEHTPaLMOHHBIX Mpe/ie/ioB B3phIBa.

18. Bupgpl siiepHbIX 3apsiioB: aTOMHBbIE 3apsi/ibl, TEPMOsi/ilepHbIe 3apsi/ibl, HEUTPOHHbIE 3apsi/bl.
MOIIHOCTD s7IepHBIX OOEIpPUITacoB, X KaTuOpHhI.

9.3. TembI 1aGopaTopHBIX padoT
OueHka (yracHOCTH B3pbIBYATOTO BelljeCTBa
MarepuasnbHblii 6asaHC MMPOLeCCOB FOPeHMUs
O1leHKa 3alUTHBIX CBOMCTB MeTa/l/TMueCKUX SKPaHOB
OueHka (hyracHOCTH B3pbIBUATOTO BeleCTBa
OckonovHoe feliCTBYe B3pbIBa
PacuéTt nopaxkarolero JeliCTBHs B3pbIBa

19.
20.
21.
22.
23.
24.

10. KypcoBas padora
He npegycmorpeno PYII

11. PeiiTuHrOBasi cucTeMa /i/Isl OLeHKHU yCIIeBaeMOCTH CTY/IeHTOB

11.1. Ban/bHbIE OLEHKH /11 3/IEMEeHTOB KOHTPOJIsl
Tabmuiia 11.1 — basibHbIe OIIEHKU /IJIs1 3/IEMEHTOB KOHTPOJIsSI

. . MakcrmanbHbIN
. MakcuManbHbBIN MakcuManbHbIN
DneMeHThI yueOHOM 6asin 3a mepuof, Bcero 3a
6am1 Ha 1-yro KT c| ©Gan 3a mepuop
JleaTeIbHOCTH mexay 2KT u Ha ceMecTp
Hayasa ceMectpa | Mexay 1KT u 2KT
KOHeL| ceMecTpa
4 cemecTp
KoHTposbHasi pabora 5 5 5 15
Ornpoc Ha 3aHATUSAX 5 5 5 15
OTuet 1o y1labopaTopHOMA 5 5 5 15
pabore
PacueTtHast pabora 5 5 5 15
Pedepar 5 5 10
WToro makcumym 3a 25 20 25 70
Mepuof
OK3aMeH 30
Hapacraroiym utorom 25 45 70 100
5 cemecTp
KonTtponbHast paboTa 25 25 20 70
Ornpoc Ha 3aHATUAX 10 10 10 30
Wtoro makcumym 3a 35 35 30 100
repuop
Hapacraroiym utorom 35 70 100 100
11.2. ITepecuet 0a/1/10B B OLIEHKH 3a KOHTPO/IbHbIE TOUKHU
[TepecueT 6a/IOB B OLIEHKH 3a KOHTPOJIbHBIE TOUKHU TIpeiCTaB/IeH B Tabuile 11.2.
Tabsura 11. 2 — ITepecueT 6asi/IoB B OLIEHKHU 3a KOHTPOJIbHbIE TOUKH
bannbl Ha 1aTy KOHTPOIBHOM TOUKH Orenka
> 90% oT MakcuMaJibHOM cyMMbI OansioB Ha gaty KT 5
14
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Ot 70% no 89% oT MakcuMasbHON cyMMbl OansioB Ha gaty KT 4

Ot 60% 10 69% OT MakcHMManbHOW CyMMBbI OasioB Ha gary KT 3

< 60% oT MakcuMasnbHOM cymMMmbl OansioB Ha gaty KT 2

11.3. ITepecuet cymMmMbI 6a/1/I0B B TPAAMIMOHHYIO U MEeXAYHAPOAHYIO OL[€HKY
[TepecueT cymMMbI 6a//IOB B TPAJULIMOHHYIO M MEKIYHAPOAHYIO OLIEHKY Tpe/CTaB/eH B Tabmuije
11.3.

Tabmua 11. 3 — [epecueT cymMbl 6a/iIoB B TPAAWULIMOHHYIO U MEXKAYHAPOJHYIO OL[eHKY
WToroBast cymMma 6asios,

Ouenka (I'OC) YUUTHIBAET yCMeIIHO CAaHHbIM Ouenka (ECTS)

3K3aMeH

5 (oTIMYHO) (3aUTEHO) 90 - 100 A (oT/IuHO)
85-89 B (oueHb x0poi110)

4 (xopolLo) (3auTeHO) 75 -84 C (xopo110)
70 -74
— D (y#OBI€TBOPUTEJILHO)

3 (yAoB/1eTBOPUTENBHO) (3aUTEHO) 60 64 E (nocpeacTeeriHo)
2 (HeyROB/IETEOPUTENLHO) (He Hike 60 6asioB F (HeyzmoBieTBOpUTE/IEHO)

3aUTeHO)

12. YueOHO-MeTOAHUECKOE U HH(OPMALIMOHHOE 00ecneyeHne JUCIUIITHHBI

12.1. OcHoBHas 1uTeparypa

1. Teopus ropenusi u B3pbiBa [Tekct] : yueOGHOe mocobue ansi By3oB / I1. II. Kykun, B. B.
FOmwmH, C. TI. EwmempsHoB ; TocygapctBeHHoe —oOpa3oBaTenlbHOe — YUpeXK/IeHHe — BBICIIErO
nipodeccroHanbHOrO 0OpasoBanus "HOro-3amajHbIi rocynapcTBeHHbIN yHUBepcuTeT" (M.), Poccuiickuii
roCy/lapCTBeHHbIM TexHojornyeckur yHuBepcuteT um. K. 3. IuonmkoBckoro (MATU-PI'TY). - M. :
FOpatiT, 2012. - 436 c. (Hamuune B 6ubmoreke TYCYP - 7 3k3.)

2. DKcTpeMasbHble COCTOSIHUS BeljecTBa [TekcT] : yue6Hoe ocobue gj1st By30B / B. E. ®opTos.
- M. : ®usmarnur, 2010. - 304 c. (Hamuuue B 6ubmoreke TYCYP - 6 3k3.)

12.2. lonosiHMTE/IbHASA IMTEpaTypa

1. VYmpapneHue 6e30MaCHOCTBIO >KU3HEEATENLHOCTH : yueOHOoe mocobwe s By3oB / FO. T.
CemexuH. - PoctoB H//[] : ®enukc, 2007. - 218[6] c. (Hamuuue B 6ubmmoreke TYCYP - 1 3k3.)

2. Upe3BbluaiiHble CUTYallMy TPUPOJHOTO, TEXHOTEHHOTO U COLIMA/IbHOTO XapakTepa W 3allldTa
ot HuX [Tekcr] : yue6HUK A71s1 By30B / JI. A. Muxaiinos, B. I1. ConomuH ; peq. JI. A. Muxatinos. - CII6. :
[Tutep, 2008. - 235 c. (Hamuuue B 6ubmoreke TYCYP - 1 3k3.)

3. MexaHnyeckoe JeiiCTBUe siZilepHOTO B3pbiBa : HayuHoe u3fganHue / B. H. Apxuros, B. A.
BopucoB, A. M. ByakoB u ap. ; MunuctepctBo oboponsl Poccuiickoii ®epeparyu, LleHTpanbHbINA
(bM3UKO-TeXHUUECKUM MHCTUTYT. - M. : ®usmatiut, 2003. - 381[3] c. (Hamuuue B 6ubmioteke TYCYP - 1
9K3.)

12.3. YueOHo-MeToAMYECKOE TOCOOHE ¥ MPOrPpaMMHOe o0ecreyeHme

1. OcHoBBI (U3MKK TOpeHHsT M B3pbiBa: YuebHoe rmocobue / Xopes U. E., Ko3nos B. C. - 2012.
141 c. [SnexTpoHHbIH pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1908, cBoboAHBIH.

2. Teopus ropeHus U B3pbiBa: MeToauueckue yKas3aHUs [0 MPAKTUYECKUM 3aHATUAM U
camocTosiTesibHOM pabote / XopeB M. E. - 2012. 16 c. [OnektpoHHbIH pecypc] - Pexum poctyma:
http://edu.tusur.ru/publications/2110, cBOO6OAHBIH.

3. ®usMKo-XMMHUeCKHe Tpoliecchl B TexHochepe: MeToguueckue yKasaHUs K 1abopaTOpHOMY
npaktukymy / ExumoBa WM. A. - 2012. 83 c. [JnekTpoHHBIM pecypc] - Pexum pgocrtyna:
http://edu.tusur.ru/publications/2078, cBOOGOJHBII.
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12.4. Ba3bl AaHHBIX, HH()OPMALIMOHHO CIIPABOYHbIE M MOUCKOBbIE CUCTeMbI
1. http:www.elibrary.ru;
2. 0asa 3ranwmii Allbest;
3. knowledge.allbest.ru/life/c

13. Marepua/ibHO-TeXHHYECKOe o0ecreyeHHe JUCHUILTHHBI
O6opyznoBaHue /17151 pe3eHTaluh

14. ®oHp OLeHOUHBIX CPe/JCTB
@DOH/| OL}eHOYHBIX CPe/CTB IpYBe/ieH B IPUIoKeHUH 1.

15. MeToanuecKie peKOMeH/JAL|H 10 OPraHu3aliy U3yYeHUs1 AUCHUILITHHbBI
be3 pekoMeH/ja11i.
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1. BBegenue

®onp oreHouHbIX cpeficTB (POC) sBAsIeTCs MPUIOXKEHHEM K paboueid TIporpaMMe AMCIUTUIAHBI
(MpakKTUKW) U TIpeJCTaB/isieT COO0M COBOKYITHOCTb KOHTPOJIBHO-U3MEPHUTETbHBIX MaTepyuasioB (TUIIOBbIE
3a7iau (3aZjaHus1), KOHTPOJIbHBIE pabOThI, TECTHI U JP.) ¥ METOZIOB UX MUCIIOIb30BaHUs, MpefHa3HaueHHbIX
JUIs ©3MepeHUsi YPOBHSI JOCTKEeHHs CTYAeHTOM YCTaHOBJIEHHBIX Pe3y/IbTaToOB 00yueHwUs..

@®OC no pgucuuruiiHe (TIPAaKTUKE) WUCIOMb3YeTCs TpU TPOBeJeHUM TeKYIlero KOHTPOJIs

yCreBaeMOCTH M IPOMEKYTOUHOM aTTecTalluu CTyJeHTOB.

[TepeueHb 3aKpeIyIEHHBIX 3a JUCLIUIIIMHOM (TIPAaKTHUKOH) KOMIIETEHI[WH MpUBeeH B Tabwie 1.
Tabnuiia 1 — ITepedeHb 3aKpeIvIeHHBIX 3a JUCIUTUIMHON KOMIEeTeHLIUN

JlaHHbIe

HCCrIefioBaTeNbCKUX pa3paboTKax Mo Mpoguiio
TIOZIFOTOBKM: CUCTeMaTU3UpOBaTh MH(OpMaLio
TI0 TeMe MCC/leloBaHUM, MPUHUMAaTh yuacTHe B
5KCIlepuMeHTax, 00pabarbiBaTh Mo/IyyeHHbIe

Kopg, @opMy/IMpOBKa KOMITeTeHL|UU Otarbl opMHUPOBaHUST KOMIIETEHITUM
[1K-22 CTI0OCOOHOCTBIO UCIT0JIb30BaTh 3aKOHBI U Jo/mkeH 3HaTh XapaKTepPUCTHUKH MPOLIeCCOB
MeTO/bl MaTeMaTUKH, eCTeCTBEeHHBbIX, rOpPeHUs U B3PbIBa, 3aKOHOMEPHOCTHU
r'YMaHUTapHBIX U 3KOHOMUUYEeCKUX HayK IpU pacrpoCTpaHeH!s UX B pa3/IMuYHbIX Cpejax;
pelilieHHU NpodeCCUOHATBHBIX 3a7lay r7100a/IbHbIe ¥ PerHOHa/IbHbIE
[TK-20 CoCcOOHOCTBIO TPUHMMATD yUyacTHe B HayYHO- SKO/IOTHeCKHe NPOG/IeMbl, CBA3aHHbIE C

TIO’KapaMH ¥ PUMEHEHHEeM B3PbIBUaThIX
BEI[eCTB U sIePHbIX OOeTPHUITacoB;
ITo/keH yMeThb MPUMEHSITD TI0/TyYeHHbIe
3HAHUS B TIPAKTHUECKOM [eSITe/TbHOCTH [IJ1s1
pa3pabOTKH CIIOCOO0B CHYKEHHUS
BO3/IefiCTBHSI TIPOL[ECCOB TOPEHUsI U B3PhIBA
Ha Ue/I0OBEKa M OKPY)KAIOIIYI0 CPefy;
[o/keH BIafieTh MH)KeHEPHBIMUA MeTOjaM1
pacuéTta BO3[eiCTBUS MPOLIECCOB FOPEHHUsT
Y B3pbIBA HA pa3/IMuHble 0OBEKTHI;

OO11e XapaKTepUCTHKH T0Ka3aresneld U KpUTepueB

NipYBeZieHbI B TabnuLe 2.
Tabsuria 2 — O61Me XapaKTePUCTHKH TOKa3aTe/iel ¥ KpUTepreB OLIeHUBAHUsI KOMIIETEHIIHIA T10 Taram

OlleHMBaHUA KOMHGTEHL[HFI Ha BCeX JTallaX

Tloka3zarenu u
KPUTEPUU

3HaTb

YmeTb

Bnagets

OTMMUHO (BBICOKMM
YPOBEHD)

Ob6nagaet (hakTHUe CKUMHU
Y TeopeTHYe CKUMH
3HAHUSIMU B TIpeJiesiax
n3yJaeMoii 0bmacTy ¢

OO6sasaeT AMArIa30HOM
MPAaKTUYeCKUX YMEHUH,
TpeOyeMbIX /ISl Da3BUTHS
TBOPUECKHX PELIeHHH,

KonTponupyet paborty,
TIPOBOJUT OLIEHKY,
COBEPILLEHCTBYET JelCTBUS
paboThI

TIOHMMaHWeM TPaHHUI] abcTparpoBaHus
MIPUMEHHUMOCTH nipobsiem
Xopotuo (6a30Bbiii | 3HaeT ¢dakThl, NpuHLUILI, | O6aaeT Arara30HOM BepeTt 0TBeTCTBEHHOCTH 3a

YPOBeHb) MpOIieCchl, obIme MIPAaKTUYeCKUX YMeHUH, 3aBepllIeHNe 3a/ay B
TIOHATHS B Mpejenax TpeOyeMbIX /JIsl pellieHrsT | UCC/IeI0BaHuUH,
r3yuaemoii obsactu orpe/ie/iIeHHBIX MPo0/IeM B | TIPUCIIOCA0/TMBaeT CBOe

o06sacTu ucce[0BaHUs TIOBe/IeHue K
oOcTosiTeNIbCTBaM B
pereHUH TIpo6siemM

YnoenerBoputenbH | O6magaeT 6a30BLIMU OO6saiaeT OCHOBHBIMH PaboraeT nipu ripsiMmoM

0 (IoporoBbIi 00IMMY 3HAHUSMH yMeHUsIMH, TpeOyeMbIMU | HAO/TFOeHUH

YPOBEHb) J1sI BBITIOJTHEHUS TIPOCTBIX

3ajay
2 Peanu3anus KOMIeTeHI[UH
2.1 Komnerenuus I1K-22
[TK-22: crocoOHOCTBIO UCIIO/b30BaTh 3aKOHBI M METOAbl MaTeMaTWKW, eCTeCTBEeHHBIX,

T'YMaHWTapHBIX U 5KOHOMHUYECKUX HayK MpU pelleHnH NpoQeccroHalbHbIX 3a/au.
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st boOpMUpOBaHKS KOMITETEHITUH HEOOXOAMMO OCYILeCTBUTD Psifi 3TAMOB. DTarbl GOpMUPOBaHHUs
KOMIETEHLIUM, TMPUMEHsieMble JJIss 5TOr0 BHUbI 3aHATUH W MCHOJb3yeMble CPEeJCTBA OLI€HUBAHUS
Tpe/icTaB/ieHbl B Tabsurie 3.
OPMMPOBaHHs KOMIIETEHLIMU U UCTIONb3YeMble CPE/ICTBA OLIEHUBAHMS

Tabmuia 3 — Orarbl

B3pbIBa, 3aKOHOMEPHOCTH
PacIipoCTpPaHeHUS UX B
Pa3/IMUHbBIX Cpeax;
r7100a/bHbIE U
pervoHajbHbIe
9KOJIOTAUE CK1e
1po0/IeMbl, CBSI3aHHBIE C
rokapamu u
MIpUMeHeHHeM
B3pbIBUATHIX BEI|ECTB U
siepHbIX OOernpuriacoB

JlesITe/TbHOCTH J1JIst
pa3paboTKu criocoboB
CHVDKeHUS BO3/IeMCTBUS
TMpOLIeCCOB TOPeHUs U
B3pbIBa Ha Yeji0BeKa 1

OKPY’KaIoILyI0 Cpesy

CocraB 3HaTb YmeTb Bnagetb
CopeprkaHue XapaKTepUCTUKU MPUMEHSTH NoyyeHHble | CTyZIeHT JO/DKEeH BaJleTh:
3TaroB TPOLIeCCOB TOPeHUs U 3HaHUS B NIPAKTUUYECKOM | MH)KeHepHbIMU MeToJaMu

pacuéTa BO31elCTBUS
MpOLIeCCOB TOPeHus U
B3pbIBa Ha pa3/iMyHbIe
00BEKTBI

Bupp! 3aHaTHM

¢ [IpakTHhueckue
3aHATUS;

* JlaboparopHbie
3aHATUS;

* Jlekuuy;

* CamocTosTesbHas
pabora;

* IloaroroBka K
9K3aMeHy;

* [IpakTuueckue
3aHATHS;

* JlabopaTopHbie
3aHATHS;

* Jlekuuuy;

* CamocTosiTe/ibHas
pabora;

* TlogroroBka K
9K3aMeHy;

* JlaboparopHbie
3aHSATHS;

» CamocTosiTe/bHast
pabora;

Wcnonb3yembie * KonrposbHas pabora; | * KouTposbHas pabota; | * Ortuer mo
Cpe/CTBa * Otyet no * Ortuer no nabopatopHoii pabore;
OLleHMBaHHUs nabopatopHoii pabore; nabopatopHoii pabore; * PacueTHasi paboTa;
* Omnpoc Ha 3aHATUAX; * Orpoc Ha 3aHATHUSX; * Pedepar;
* PacuetHas paborta; * PacuetHasi pabora; ¢ DK3aMeH;
* Pedepar; * Pedepar; * 3aueT;
* DK3aMeH; * OK3aMeH;
* 3auerT; * 3aueT;
dopMynMpoBKa TOKa3aTejieii W KpUTepreB OLleHMBaHUSI [JaHHOW KOMITeTeHLIMH TpuBeJeHa B
Tabsuie 4.
Tabsnuiia 4 — TTokasaTesi U KpUTEPUU OLIeHUBaHMsI KOMIIETEHI[MM Ha Tarax
CocraB 3HaTb YmeTb Bnagetb
OminuHo * OO6nagaer * O6nagaer auarnazoHoMm | ¢ KoHTponupyeT pabory,
(BBICOKMI YPOBEHB) | (haKTUUYeCKUMU U NPAaKTUYECKUX YMEHUH, | IPOBOJMT OLIEHKY,
TeopeTuyeCKUMHU TpeOyeMbIX /I/i Pa3BUTHSI | COBEPILIEHCTBYET

3HAaHWSIMU B TIpeJienax
M3y4yaeMoii 061acTH ¢
TIOHUMaHHEM IPaHHUL]

TIPUMEHUMOCTH;

TBOPUECKHUX pellleHunH,
abcTparvpoBaHust
ripobsiem;

JlefcTBUS paboThI;

Xoporiio (6a30BbIit
YPOBEHD)

* 3HaeT (aKThl,
TIPUHIUITBI, TIPOIIECCHI,
o0I11TMe TTOHATHS B
ripefiesiax u3ydyaeMou

* O6najaet Ayana3oHOM
NIPaKTUYe CKMX YMEHHH,
TpebyeMbIX /15 pelleHust
oTpe/ie/IeHHbIX TIPO0sIeM

* beper
OTBeTCTBEHHOCTH 3a
3aBeplieHre 3a/ia4 B
HCCJIeflOBaHUY,
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obsacTy;

B 00/1aCTH MCC/IeI0BAHYSI;

rprcrocabivBaeT cBoe
ToBeIeHHe K
o0cTOsITeNTHCTBAM B
petieHun rpobiem;

YnoBneTBOpUTETbH
0 (1oporoBbIv
YPOBEHb)

* O6nazmaet 6a30BBIMU
0OIIMMU 3HAHUSIMU;

* OO6magaeT 0OCHOBHLIMH
YMEHUSIMH, TpeOyeMbIMU
IS BBITTOJTHEHMSI
TIPOCTHIX 3a/1ay;

* Paboraet npu nipsiMom
HabJTIoIeHNY;

2.2 Komnerennua ITK-20

[TK-20: crocoOHOCTBIO TMPUHMMATh yYacTHe B HayUHO-HCC/IeOBATebCKUX pa3paboTKax TIo
NpoU/I0 TIOATOTOBKU: CHUCTEMAaTU3UPOBaTh MH(OPMALIMIO 110 TeMe UCC/e/J0BaHUM, IPUHUMATh yuacTHe B
JKCIepUMeHTaX, 00pabaThiBaTh MOJyUeHHbIE JaHHBIE.

st bopMUpOBaHUsT KOMITeTEHLIMK HeO0OX0JUMO OCYILIeCTBUTh Psifi ITAroB. DTarbl GOPMUPOBAHKS
KOMIeTeHLIUM, TpUMeHsieMble [Jid 5TOr0 BH/bl 3aHATUM W UCIOJb3yeMble CpeJCTBa OLleHWBAHUS
TipeZicTaB/IeHbl B Tabmuiie 5.
Tabsuria 5 — OTaribl HOpPMUPOBAHMS KOMIIETEHI[UM 1 UCITO/Ib3yeMble CPeZICTBA OLeHUBAHKS

B3pbIBa, 3aKOHOMEPHOCTH
PacIipoCTpPaHeHUS UX B
Pa3/IMUHbBIX Cpeax;
r7100abHbIE U
perroHajbHbIe
9KOJIOTAUe CK1e
1po0/IeMbl, CBSI3aHHBIE C
rokapamu u
MIpUMeHeHHeM
B3pbIBUATHIX BEI|ECTB U
siepHbIX OOernpuriacoB

JlesATe/TbHOCTH J1JIst
pa3paboTKu criocoboB
CHYDKeHUS BO3/IeMCTBUS
TMpOLIeCCOB TOPeHUs U
B3DbIBa Ha YeioBeKa U

OKPY’KaIoILyI0 Cpesy

CocraB 3HaThb Y™meTb Bnagets
CopeprkaHue XapaKTepUCTUKU TIPUMEHSTD MOTyYeHHble | UH)KeHePHbIMU MeTOJaMu
3TaroB TMPOLIeCCOB TOPeHUs U 3HaHUS B MPAaKTUUECKOW | pacuéTa BO3JelCTBUS

TPOLIeCCOB TOPEHUS U
B3pbIBa Ha pa3/InyHbIe
00BeKThI

Bunpl 3aHATHI

¢ [IpakTHhueckue
3aHATUS;

* JlaboparopHble
3aHATUS;

* Jlekuuy;

* CamocTrodTesbHas
pabora;

* [loaroroBka K
JK3aMeHy;

* [IpakTuueckue
3aHATHS;

* JlabGopartopHble
3aHATUS;

* Jlekuuuy;

* (CamocrosiTe/ibHast
pabora;

* TlogroroBka K
9K3aMeHy;

* JlaboparopHbie
3aHSATHS;

* CamocTrosTe/bHas
paborta;

Wcnons3yemblie
CpeCcTBa
OLIeHUBaHUs

* KoHtposbHast paboTa;
* Otyet no
naboparopHoii pabore;

* Ornipoc Ha 3aHATHUSIX;
* PacueTHast paboTa;

* Pedepar;

e OK3aMeH;

* 3auerT;

* KoHnrposnbHast pabota;
* Otyer no
naboparopHoii pabore;

* Onpoc Ha 3aHATHUSAX;
* PacuetHasi paboTa;

* Pedepar;

* DK3aMeH;

* 3aueT;

* Otyet no
naboparopHoii pabore;
* PacuertHas pabora;
* Pedepar;

* DJK3aMeH;

* 3auerT;

dopMynMpoBKa TIOKa3aTesiell U KpuUTepreB

Tabsure 6.
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Tabsuria 6 — IToka3aTes U KpUTEPUU OLIEHUBAHUST KOMIIETEHI[UM Ha 3Tarax

3HaHUAMMU B I1Ipeeiax

TBOPYECKHX pellleHnH,

CocraB 3HaTb YMmeTb Bnagets
OminuHo * ObGnagaer * OO6nazmaet auariazoHoMm | * KoHTponupyet pabory,
(BBICOKMIA yPOBEHb) (hakTHUeCKUMU U MPaKTUYECKUX YMEHUH, IIPOBOJMT OLIEHKY,

TeopeTUYeCKUMU TpeOyeMbIX /it Ppa3BUTHSI| COBEPIIEHCTBYET

JeiicTBUSI paboThI;

13yuaeMou 00/1acTH C abcTparupoBaHUs
TIOHUMaHWEM T'DaHMI] npobsiem;
IPUMEHUMOCTH;
Xopomo (6a30Beli | ¢ 3HaeT (aKTI,  OO6magaer auarnasoHoMm | * beper
YPOBEHbB) TIPUHLIUIIBI, TTPOLIeCCHI, TPaKTUUeCKUX YMeHHH, | OTBETCTBEHHOCTH 3a
oOlIMe TTOHSITHS B TpeOyeMbIX /7S pellieHrs | 3aBepIleHHe 3a/au B
npefiesiax u3ydaemoi ompe/ie/ieHHbIX TPobieM | HCCref0BaHNY,
obsacTy; B 00/1aCTU UCC/Ie/IOBAHMS; | TIPUCIIOCA0IMBAeT CBOe
ToBe/ieHre K
o0CTOsTE/TECTBAM B
pertieHnu rpobsiem;
YnosnetBopuTebH | ¢ O6sagaet 6a30BEIMU * O6nazaet ocHOBHBIMU | ¢ PaboTaeT rpu mpsiMom
0 (TIoporoBbIi OOIIMMH 3HAHUSIMU; YMeHUsIMH, TpeOyeMbIMU | HaOJTHOeHUH;
YPOBEHb) [/151 BBITIOJTHEHUS

MPOCTHIX 3a44d4;

3 TunoBbIe KOHTPO/IbHbIE 3a/laHUSA
[yis peanvi3aliiu BhIIIeTIepeUNC/IeHHBIX 3a7iad 00y4yeHHsl UCIIOJb3YIOTCSI TUTIOBbIE KOHTPOJIbHBIE
3a/laHUsI WK WHbIe MaTepuasibl, HeOOXOAWMbIe /i1 OLIeHKU 3HaHWM, YMEHHWH, HaBBbIKOB W (W/IH) OIbITA
JesITeTbHOCTH, XapaKTepU3YIOIMX 3Tarnbl (OPMUPOBAaHUS KOMITeTEHLIMA B TIPOLIECCE OCBOEHWS
oOpa3oBaTe/IbHOM MPOrpaMMBbI, B C/IEAYIOIIEM COCTaBe.

3.1 TembI pedepaTtoB

— 1. Pabots! akasemrka H.H. CeméHoBa 1o ropeHuio U B3pbiBY. 2. [1o)kapo- ¥ B3pbIBOOMACHbIE
Marepuasbl U UX Knaccudukaiys. 3. JlecHble Mo)kapbl: IPUUKHBI ¥ Mephbl 3al{uThl. 4. [lokapbl Ha raso- u
HedTernpoBogax. 5. Ilokapbl Ha HeTsHBIX OypoBbIX rardopmax. 6. [Toxkapbl ¥ B3pbIBbI B LIAXTHBIX
BbIpaOOTKax. 7. B3pBIBBI MyUYHOU MbI/IM Ha 3/ieBaTtopax. 8. B3pbIBbl Ha TTOPOXOBBIX 3aBOAax. 9. B3phIBbI
KOCMHYeCcKOro mnpoucxoxaeHusi: YensOuHckuii meteoput. 10. B3pbIBbI KOCMHUUECKOTO TIPOUCXOXKIEHUS:
Tynrycckuii MeTeopuT. 11. B3peiBel Ha ASC: NpUUMHBI ¥ NOC/IeACTBUS. 12. B3pbIBEI Ha TpaHCHOPTaX,
niepeBo3siMx BB. 13. B3pbiBbl Ha ra3ornpoBofiax: Karactpoda B bamkupuu. 14. B3pbIB rasa u ra3zoBbix
OanoHoB B mioMerjeHusix. 15. Vcronb3oBanne BB B ropueix paborax. 16. Vcmonms3oBanne BB B
cTpouTenibcTBe. 17. CBapKa W IJlaKMpOBaHHe B3phIBOM. 18. DHeprus B3pbIBa B joMoriepepabotke. 19.
CamopacrnpocTpaHstonmics BbicOKoTeMriepaTypHbli  cuHTe3 (CBC). 20. Wcnones3oBanve BB B
TBEpAOTOIUVIMBHBIX ~paKeTHbIX JBurarensx. 21. B3pbIBOCTONKME KOHTeWHepbl: KOHCTPYKLMU U
ucrob30BaHue. 22. BoszelicTBue si/iepHBbIX O0erpunacoB Ha buocdepy U yeoBeka.

3.2 TeMbl 0OIPOCOB Ha 3aHATHUAX

— MWcropus pa3BuTus 3HaHUM 0 ropeHHH. OCHOBHBIE 06/1aCTU TIPUMEHEHUsI TOPEeHUs.

— Mertoab!l U3MepeHusi HOpMa/IbHOM CKOPOCTH PaclpOCTPaHeHHUs IJIaMeHH.

— Xwumuyeckast akTUBHOCTb TbUIH. TeMneparypa CaMOBOCILJIaME@HEHHUS MbLIH.

— Cnocobbl CHY)KeHHS B3PhIBHBIX HAarpy30K. 3alliTa ueioBeKa OT B3PhIBHBIX HAarpy30K.

— Bugel BocriiameHeHusi. OCHOBHbIE TIOHSTHSI XMMHWUYECKOM KHWHETHMKW: CKOPOCTb Deakl[uH,
MPOCThIE U CJIOXKHBbIE PeakLWW, MOPSJOK peaklMu W 3HEeprusi akKTUBalWW, 3aKOH AppeHuyca. Teopus
OKMCJIeHUS TOPIOYMX BeLeCTB, LIeMHbIe peaKL1u.

— TemnoBo#i GanaHC rOpeHUs:: TeTIOTa TOPeHus, TEeTIOTBOPHAs CII0COOHOCTH ToruTiBa. dopmyria
MenpeneeBa. TeopeTrueckasi TeMriepatypa ropeHusi, eé pacuér.

— Kuaccudukaiys B3pbIBOB: NMPUPOJHbIE U TeXHOTE€HHbIE B3PbIBbI, (DU3UUECKUE U XUMHUUeCKUe
B3pbIBbL. [IpyurHbI U PaKTOPHI B3phIBbL. POPMBI B3PHIBUATOTO MpeBpallleH!s B 3aBUCUMOCTU OT CKOPOCTH
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ero TpOTeKaHusl.

— KoHIleHTpaIMOHHbIe TIPe/iesibl B3PbIBa, SKCIIEPUMEHTA/ILHOE OTIpe/ieIeHHue KOHILIEHTPAI[MOHHBIX
TIpe/Ie/IOB, PAaCUETHOE OTIpe/ie/ieHre KOHI[eHTPALMOHHBIX MPe/e/ioB B3phIBa.

— Buapl sepHBIX 3apsoB: aTOMHbIE 3apsi/ibl, TEPMOsiZIepHbIE 3apsifibl, HEHTPOHHbIE 3apsiibl.
MOIIHOCTD SJePHBIX OOENpHUIIacoB, UX Ka/HOPHI.

— ®usuKa Tpolecca pacrnpoCTpaHeHUs TulaMeHd. BruvsHue guameTpa TPyOKHM Ha CKOpPOCTh
pacrpocTpaHeHus MlaMeHu. [IeToHalys B Ta30BbIX CMeCsiX, 00pa30BaHHe yIapHOUN BO/HBI.

— BsauMojielicTBMe B3pBIBHBIX BOJIH C TMperpajiaMu. [IMHaMUUYeCKWi OTK/IMK MUIIEeHeH Ha
B3pbIBHbIE Harpy3ku. [Inarpammbl mopakeHHs.. KpuTuueckue ypoBHU M30BITOUHOTO JaBjieHus. MeTop
JiarpaMM «/IaB/IeHHe - UMITYJTbC».

3.3 DK3aMeHaI[UOHHbIe BOMPOCHI

— 1. [laiiTe ompefesnieHue siBleHUsI «ropeHue». 2. [laliTe ompefiesieHre siB/ieHUsI «B3pbiB». 3. B
YéM CXO/ICTBO U pa3jinuue siBjieHU ropeHust U B3pbiBa? 4. OCHOBHbIe 00/1aCTH MPUMeHEHUsI TOPeHUsI. 5.
BrelHure npusHaKy MpOLIECCOB OKUC/IeHUs U ropeHus. 6. Kakue OCHOBHbIE KOMIIOHEHTHI y4acTBYIOT B
Tipoliecce TOpeHUs BellleCcTB? 7. YCOBUsi, HeoOXoAuMble 7Jisi BOSHUKHOBeHUs ropeHus. 8. IIpu Kakux
YCJIOBUSIX TIO/Ty4YaroTCsl HauOOJIbIIIasi 1 HauMeHbIasi CKopocTH ropenus? 9. Kakue BakHeILIHe 1TpOIieCChI
TIPOUCXOZAAT B TIipoliecce ropeHus Bewjects? 10. Buael BocruilaMeHeHMsl BelecTB. MexaHU3MBbI
pacripocTtpaHenus riaMeHu. 11. Kak mporekaroT XMMHUYeCKHe peakLMy [0 OTHOLIeHWIO K Teruty? 12.
Kakue pasnuyaroT BH/bl TOPeHUs B 3aBUCHMMOCTH OT arperaTHOro COCTOSIHUSI TOPHOUMX KOMIIOHeHT? 13.
Ha kakue BuAbl ropeHue TmoJpasfensercsi MO CKOPOCTA pacnpocTpaHeHus IuiameHu? 14. [laiite
XapaKTePUCTUKY TTOJIHOTO U HeroyIHOro ropenus. 15. Uto Takoe crexuoMerprueckas cMecb? 16. Cocras
NIPOAYKTOB TOPEeHHUs B 3aBUCUMOCTH OT COOTHOLIEHUS «OKUCIUTeNb — roprodee». 17. CKOpoCTb
XUMHYeCKor peakuuu. 18. Buabl xumuueckux peakimil. 19. Tlopsigok xumuyeckoi peakiuu. 20.
OHeprus akTUBaLMM, 3aKOH AppeHuyca. 21. Teopust OKUC/IeHHs TOPHOUKX BelleCTB. 22. Teopus LieITHbIX
peakiuii. 23. Teopus camoBocriiameHeHus1. [uarpamma H.H. CeméHoBa. 24. Tewmmneparypa
CaMOBOCIJIAaMEeHeHUsl, MeToAbl eé orpezeseHus. 25. fBneHuWe UHAYKLUWW, Tepyuof, UHAYKLUU. 26.
CamoBo3ropanue. BeiectBa, camoBo3roparoiecsi mof, Bo3JeicTsueM Bo3ayxa. 27. CaMoBO3ropaHue.
BewectBa, camoBo3roparompecsi 0Opd KOHTakTe C Bopou. 28. CamoBosropanue. Beiectsa,
CaMOBO3ToparoIlyecss 0, BO37eWCTBHEM CWIbHBIX OKucauteneid. 29. Teopusi aauabaTtryeckoro
TeruioBoro B3pbiBa. 30. TeryioBoil B3phIB B HeafiabaTHUeCKUX YCIOBUSX. Pe>KUMBI pabOThI TEIJIOBOTO
peakropa. 31. CKOpOCTb pacrpoCTpaHeHUsl Il/laMeHU B ra3oBbIX cMmecsX. 32. Metogpl U3MepeHUs
HOpMa/JbHOM CKOPOCTH pacrpoOCTpaHeHUsl IJlaMeHM B ra3oBbiXx cMecsax. 33. dusmka mnporecca
pacripocTpaHeHus MjlaMeHd. PacripocTpaHeHue riaMeHH B TpyOkax. 34. [leToHalMsl B Ta30BbIX CMeCSIX,
MexaHu3M o00pa3oBaHusi yAapHOM BosHBI. 35. MarepuanbHblid 0asaHC TPOLECCOB TOPEHUs: TIOPSO0K
pacuéTta Ko/lM4yecTBa BO3AyXa JJi TOPeHHsl, KOIMYecTBa U COCTaBa NMPOAYKTOB ropenus. 36. TeroBou
OasaHC TOpeHUs: TeryioTa TOPeHUs U TeTUIOTBOpHas CcrocobHOCTh TorBa. @opmyna MeHzeneeBa. 37.
TeopeTnueckasi TemnepaTypa ropenHus, eé pacuéT. 38. Kiaccudukanysa B3pbiBoB. [IpUumHbI,
BbI3bIBatoOIe B3pbIB. OCHOBHBIE (PAaKTOPBI BO3ZEWCTBUS B3pbIBa Ha OKpYKawoLyi0 cpeny. 39. ®opMel
B3pbIBUATOr0 MpeBpalleHus] B 3aBUCUMOCTH OT ero ckopocTu. 40. Knaccudukarys B3pbIBUaThIX BeleCTB
10 XapakTepy WX [eMCTBUs, WX Xapakrepuctvika. OOpaieHue C B3pbIBUATBIMK BemlecTBaMu. 41.
VHunumpytoiye B3pblBUaThie BelleCTBa, UX COCTaB U cdepa nprMeHeHus1. 42. bpr3aHTHbIe B3pbIBUATHIE
BellleCcTBa, WX coctaB U cdepa npumeHeHus. 43. Ilopoxa, ux coctaB u cdepa TnpuMeHeHus. 44.
[TupoTexHHUYecKre COCTaBbl, UX COCTaB U cepa MprMeHeHHs1. 45. PacuéTHbIN MeTO/ OLleHKU (yracHOCTH
BB. 46. DkcrnepuMeHTanbHble MeTO/bl OLleHKM ¢yracHoctd BB, ux xapakrepucTtuka. 47. MeTozsl
CBUHLIOBOM O0OMOBI M SKBHBaJIeHTHBIX 3apsiZioB olleHKU (yracHocty BB. 48. Metoapl H6anmicTiueCcKoro
MasTHUKA U 0a/yTMCTUYeCcKOd MOPTHUPHI orjeHKH ¢yracHocti BB. 49. OrneHka ¢(yracHOCTH 10 BOPOHKe
BbIOpOCa, sMmmnupuyeckast otleHKa dyracHoctd. 50. TeopeTuueckasi oljeHKa Opu3aHTHocTH BB. 51.
OkcnepuMeHTanbHOE orpeienieHre OpuzaHTHOCTH BB: mpoba I'ecca (o6)kaTrie CBUHI[OBBIX CTO/IOWKOB) U
npoba Kacta (o6kaTtve MeAHbIX KpeliepoB). 52. PacuéTHoe ompeziesieHWe XapaKTepPUCTHK B3pbIBa. 53.
B3pbIBBI ra30BbIX CMecel, KOHLeHTPaL[MOHHbIe TIpe/ie/ibl B3pbiBa. 54. DKCIepUMeHTalbHOe Ompe/eieHre
KOHLIEHTPALIMOHHBIX TpeZiesioB B3pbiBa. 55. PacuéTHoe orpeziesieHre KOHLEHTPALMOHHBIX IIpe/ie/ioB
B3pbiBa. 56. PacuéT TemmepaTypbl M [JaBieHMs B3pbiBa. 57. [OopeHMe M B3pBbIB IbIIEBBIX CMecCeM:
XUMHUeCcKass aKTUBHOCTb, TeMIlepaTypa CaMOBOCIUIaMEeHeHUs, CKOPOCTb ropeHus Ibuid. 58. Ilpenen
B3pbIBa, IlapamMeTp B3pbIBAEMOCTH NbLIU. 59. DakTOopshl, BAUAIONMEe Ha B3pbIB MbLIU. 60. DyracHsle
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5(peKThl B3pbIBa: AUHAMUUECKUN OTK/IMK MUILEHeH, AuarpamMMbl MOPaKeHUs! «/laB/ieHne — UMITY/IbC».
61. dyracHoe Topa)keHUe uesioOBeKa, 3alljuTa OT MOpa)keHusi CrieliiaabHbIM CHapsbkeHueM. 62. CriocoObl
CHIKEeHUsI B3PbIBHBIX Harpy30K.

3.4 TeMbI KOHTPO/IbHBIX padoT

— Maremaruueckasi TeOpUsi TEIJIOBOTO B3pbIBA: auabaTUUeCKUM TEIIOBOW B3PbIB, TEIIOBOMN
B3PbIB B Hea/inabaTHueCcKrX yCI0BUSIX, Pe)KUMbI Pa0OTHI TETJIOBOTO pPeakTopa.

— Bs3pbIB — nipesienbHbIN C1yvai ropeHys. [IpogyKTel ropeHus;, CrexuomeTpuyeckre CMecCH.

— S$lnepHoe opykue W TexHOTeHHble PUCKU: aBapuu Ha AJC, «mazeHue» 60MO C camonéToB,
«BOEHHbIe UIrpbl». ONacHOCTh si/IePHBIX KOH(JIUKTOB.

— PacnpoctpaHeHne ropeHus B IblIeBbIX cMmecsiX. [Ipesenbl B3pbiBa. [laBjieHue IIpU B3pbiBe
TIbI/IY, K/1aCChI B3PbIBa@MOCTH IIBUIN.

3.5 TembI pacueTHbIX padoT
— PaccuutaTh KOJMYECTBO BO3[yXa, HEOOXOJUMOrO [Jisi TOPEHWs; PACCUUTaTh KOJTUYECTBO U
COCTaB MPOJYKTOB FOPEeHUs
— Paccuutath MakCHMMa/bHOE JiaBjieHHe B3pbIBa TP JedIarpaliOHHOM CrOpPaHUM ra30-, Mapo-
WY TIbIJIEBO3ZYIITHOM CMeCH

3.6 TembI 1a00paTopHBIX padoT
— OueHka (yracHOCTH B3pbIBYATOrO BelljeCTBa
— Pacuért nopasarolero /IeliCTBUsI B3pbIBa
— Ocko/104HOE JIeUCTBHE B3pbIBa
— OueHka (hyracHOCTH B3pbIBUATOI'O BeIlleCTBa
— OueHKa 3alUTHBIX CBOMCTB MeTa/l/IMUeCKUX S5KPaHOB
— MarepuanbHbiii 6asaHC TIPOLIECCOB TOPEHUST

3.7 3auér
— 1. fpepHble B3pBIBBI: OpY)KME MaCCOBOIO TOpPaKeHHWsl, NpPHMeHeHWe IPOTHB MHPHOIO
HacejleHUs. 2. flfepHOoe Opy)Krve U TeXHOreHHble PUCKU. 3. Bujwl aepHbIX 3apsafoB. 4. MoILIHOCTE U
KanmuOp 3apsigoB. 5. Bumbl siepHbIX B3pbIBOB. 6. [lopakaromjue ¢akTopbl sepHOTO B3pbIBA. 7.
YCTpolCcTBO W TMPUHIMIO JIeMCTBUS aTOMHBIX 3apsi/joB. 8. YCTpOWCTBO W NPUHLIMN [IeHCTBUS
TePMOSIZIEPHBIX 3apsZoB. 9. YCTPOWCTBO M MPUHLMN JeWCTBHSI HEWTPOHHBIX 3apsfoB. 10. OmacHoCTh
s1ePHbIX KOH(JIMKTOB.

4 MeToauyeckHe MaTrepHuasbl
Ins obecrieuenust mpoiiecca oOyueHUst W pellieHus 3a7au 00yUyeHHsl UCTIONb3YIOTCS CIeAyIOIIe
MarepHuaIbl:
— MeTOoAWYeCKHe MaTepuasibl, OMNpeJesIoe TPOLeAypbl OLIEHWBAHUS 3HAaHWN, YMEHWH,
HaBBIKOB U (WM) ONbITa [eATeSbHOCTH, XapaKTepU3yHOIMX 3Tamnbl (Op-MUPOBaHHS KOMITETEHLHH,
cornacHo 1. 12 paboyeii porpaMMel.

4.1. OcHoBHas UuTeparypa

1. Teopus ropenusi u B3pbiBa [Tekct] : yueOGHOe mocobue ans By3oB / I1. II. Kykun, B. B.
FOumn, C. TI. EwmemssHoB ; TocymapcTBeHHOe o0Opa3oBaTesibHOE — YUpeXKIeHWe  BBICIIIEro
npodeccroHanibHOrO 00pa3oBaHus "HOro-3amaHbIi rocysapcTBeHHbIN yHUBepcHuTeT" (M.), Poccuiickuii
roCyJapCTBeHHbIM TexHo/ioruueckuii yHuBepcuteT uMm. K. 3. LluonkoBckoro (MATU-PI'TY). - M.
FOpaiir, 2012. - 436 c. (Hanmnuue B 6ubmoreke TYCYP - 7 3K3.)

2. OKcTpeMasbHBIe COCTOSIHUSA BeljecTBa [Tekct] : yueGHOe rmocobue st By30B / B. E. ®opTos.
- M. : ®usmarnur, 2010. - 304 c. (Hamuuue B 6ubmoreke TYCYP - 6 3K3.)

4.2. lonosHHMTe/IbHAA IMTeparypa
1. VYmpaeneHue 6e30MacHOCTBIO >KU3HE/eATeJLHOCTH : ydyeOHOoe rocobue pis By3oB / FO. T.
CemexuH. - PoctoB H//] : ®enukc, 2007. - 218[6] c. (Hanmuue B 6ubmioreke TYCYP - 1 3k3.)
2. UpesBblvaiiHble CUTYyal[My MPUPOJHOTO, TEXHOT€HHOTO M COL[MA/BHOTO XapaKTepa W 3alluTa
ot HuX [Tekcr] : yuebHUK /15t By30B / JI. A. Muxaiinos, B. I1. Conomus ; pex. JI. A. Muxaiinos. - CII0. :
[Tutep, 2008. - 235 c. (Hanuuue B bubmoTeke TYCYP - 1 9k3.)
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3. MexaHnueckoe felCTBHe SIepHOrO B3pblBa : HayuyHoe usfanuve / B. H. Apxumnos, B. A.
bopuco, A. M. ByakoB u Ap. ; MunucrepctBo 060opoHbl Poccuiickoii ®epeparyu, lleHTpanbHbIH
(hbU3MKO-TeXHUUECKUH UHCTUTYT. - M. : @usmariut, 2003. - 381[3] c. (Hanuure B 6ubmioreke TYCYP - 1
9K3.)

4.3. YueOHO-MeToANYeCKOe M0co0ue U MPOrpaMMHOe odecrieueHne

1. OcHoBbI (py3vKy ropeHust U B3pbiBa: YueOHoe mocobue / Xopes U. E., Kosnos B. C. - 2012.
141 c. [SnexTpoHHbIH pecypc] - Pexxum goctyma: http://edu.tusur.ru/publications/1908, cBoOOAHBIH.

2. Teopus ropenus U B3pbiBa: MeToauueckude yKa3aHUsA 10 IPAKTUUECKUM 3aHATUAM U
camocTosiTesibHOM pabote / XopeB M. E. - 2012. 16 c. [OnekTpoHHbIl pecypc] - Pexum poctyma:
http://edu.tusur.ru/publications/2110, cBo60gHBII.

3. ®usMKo-XMMHUeCcKHe Tpoliecchl B TexHocepe: MeToguueckue yKasaHUs K 1abopaTOpHOMY
npaktukymy / ExkumoBa W. A. - 2012. 83 c. [DnekTpoHHbIM pecypc] - Pexum pgocryna:
http://edu.tusur.ru/publications/2078, cBOOOHBII.

4.4. ba3bl JaHHbIX, HH(POPMAIMOHHO CTIPABOYHbIE U MOUCKOBbIE€ CUCTEMBI
1. http:www.elibrary.ru;
2. 0asa suauuii Allbest;
3. knowledge.allbest.ru/life/c

CornacoBaHa Ha noptane Ne 6051 24



	1. Цели и задачи дисциплины
	1.1. Цели дисциплины
	1.2. Задачи дисциплины

	2. Место дисциплины в структуре ОПОП
	3. Требования к результатам освоения дисциплины
	4. Объем дисциплины и виды учебной работы
	5. Содержание дисциплины
	5.1. Разделы дисциплины и виды занятий
	5.2. Содержание разделов дисциплины (по лекциям) 
	5.3. Разделы дисциплины и междисциплинарные связи с обеспечивающими (предыдущими) и обеспечиваемыми (последующими) дисциплинами
	5.4. Соответствие компетенций, формируемых при изучении дисциплины, и видов занятий
	6. Интерактивные методы и формы организации обучения
	7. Лабораторный практикум
	8. Практические занятия
	9. Самостоятельная работа 
	9.1. Тематика практики
	9.2. Вопросы на проработку лекционного материала
	9.3. Темы лабораторных работ

	10. Курсовая работа 
	11. Рейтинговая система для оценки успеваемости студентов 
	11.1. Балльные оценки для элементов контроля
	11.2. Пересчет баллов в оценки за контрольные точки
	11.3. Пересчет суммы баллов в традиционную и международную оценку

	12. Учебно-методическое и информационное обеспечение дисциплины
	12.1. Основная литература
	12.2. Дополнительная литература
	12.3. Учебно-методическое пособие и программное обеспечение
	12.4. Базы данных, информационно справочные и поисковые системы

	13. Материально-техническое обеспечение дисциплины
	14. Фонд оценочных средств
	15. Методические рекомендации по организации изучения дисциплины
	1. Введение
	2 Реализация компетенций
	2.1 Компетенция ПК-22
	2.2 Компетенция ПК-20

	3 Типовые контрольные задания
	3.1 Темы рефератов
	3.2 Темы опросов на занятиях
	3.3 Экзаменационные вопросы
	3.4 Темы контрольных работ
	3.5 Темы расчетных работ
	3.6 Темы лабораторных работ
	3.7 Зачёт

	4 Методические материалы
	4.1. Основная литература 
	4.2. Дополнительная литература 
	4.3. Учебно-методическое пособие и программное обеспечение 
	4.4. Базы данных, информационно справочные и поисковые системы 


