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COCTaBJICHA Ha OCHOBAaHHUHU yqe6H0r0 IJ1aHa:

CrenanbHocTb 21.05.04 TopHoe neno HampasienHnocts (poduis) [TonzeMHas pa3paboTka pyIHBIX MECTOPOKICHUN U
COBpEeMEHHBIE IIU(PPOBBIC TEXHOIOTUH TOOBIYH MOJIE3HBIX HCKOMAEMBIX

YTBEPAKIEHHOIO Y4EHBIM coBeTOM By3a 0T 14.01.2026 nporoxon Ne 1.

T'ox Hauana noarorosku: 2026

Pabouas mporpamma ogoOpeHa Ha 3aceJaHUH Kageapsl
Pa3padoTKH MeCTOPOKAeHHil M01e3HBIX HCKONMAaeMbIX



1. KOMIETEHLIMH OBYYAIOIIETOCSl, ®°OPMUPYEMBIE B PE3YJILTATE OCBOEHHUS JUCIIUTLIAHEI
(MOJLYJIST)

OlNK-2: CnocobeH NpMMeHATb HaBbIKM aHanu3a ropHo-reonormnYyecKnxX yCcrioBMu npu aKkcnnyarauMoHHOMN
pa3Begke u fobblve TBepAbIX NONe3HbIX UCKONAeMbIX, a TakXke NP CTPOUTENbLCTBE U IKCNnyaTauum
noA3eMHbIX 06 bEKTOB

MOIK-2.3: YMeeT camocToATeNbHO paboTaTb C TEKCTOBOW U rpachmnyeckon reofiormyeckon JoKyMeHTaumnen.

OlK-9: CnocobeH ocyLecTBRATb TEXHUUYECKOe PYKOBOACTBO MOPHbLIMU U B3PbIBHbIMU paboTamu npu
nouckax, pasBegke U pa3paboTke MeCTOPOXAEHUN TBepAbIX NoNe3HbIX UCKONaeMbIX, CTPOUTENbCTBE U
3aKcnnyaTtauMm NoAa3eMHbIX 06 HLEKTOB, HEMOCPEeACTBEHHO yNpaBnATb NpoLueccaMmy Ha NPOU3BOACTBEHHbIX
0bbeKTax, B TOM YMCIie B YCITIOBUMAX Ype3BblYalHbIX CUTyaLun

NOMK-9.1: [leMOHCTpUpYeT 3HaHUSI O B3pbIBYATbIX BELLECTBAX, XMMUYECKUX peakumsix, MpoTeKatoLmX Npy B3pbIBe,
KrnaccuguKaLuio B3pbIBYaThIX BELECTB NP OCYLLECTBIIEHUM NPOLIECCOB MPOXOAYECKMX U OYMCTHBIX paboT.

MOTIK-9.2: 3HaeT npuvHUMNbI U NOPSIAOK YNPaBneHUst FOPHLIMW U B3PbIBHBIMU paGoTamu Npy nouckax, pasBeake u
pa3paboTke MECTOPOXAEHUI TBEPAbLIX NMOME3HbIX MCKOMAEMbIX, CTPOUTENBLCTBE M 3KCMyaTaLMmn Noa3eMHbIX
00OBbEeKTOoB.

B pe3ynbTaTe 0cBOEHUSI AMCUMIJIMHBI (MOAYJIS1) 00Y4AIOUIUIiCS A0/KeH

1.1 |3narTn:

1.1.1 | oOCHOBHBIE ITOHSATHS O B3PbIBYATHIX BCUICCTBAX; XUMUUYCCKUX PCAKIUAX, IIPOTCKAIOIINX ITPU B3PBIBE, Knaccmbnxaumo
B3PBIBYATBHIX BCUICCTB 110 XUMUYCCKOMY COCTaBYy, XUMHUYCCKUC (bOpMyJ'ILI, XHUMHUYCCKHUE U (1)I/ISI/I‘-ICCKI/I€ CBOMCTBa
OCHOBHBIX THUITOB B3PbIBYATHIX BCIIECTB; OCHOBHBIC XUMHUYCCKNEC MPOLECCHI U TEXHOJIOTUU MMOJIYUYCHUS B3PhIBYATHIX
BCIICCTB THUIIA XUMHWYCCKUX COCLLHHCHYIPI; BOIIPOCHI XUMHUYECKOI'O BSaHMOIleﬁCTBHH KOMITOHCHT B3PbIBUATBHIX BEIICCTB C
TOPHBIMHU ITOPOJaMH

1.2 | YmeTh:

1.2.1 | oleHMBATh BIUSIHUE CBOMCTB FOPHBIX MOPOJ M COCTOSIHUS MIOPOIHOTO MAaCCHBA HAa BEIOOP TEXHOIOTHU U MEXaHU3ALUU
OypOB3PBIBHBIX pa0oOT; BEIOMPATh TUIT B3PHIBUATHIX BEIIECTB IIPH pacyeTax U MPOESKTHPOBAHNE B3PHIBHBIX PadoT B
Pa3INYHBIX TOPHO-TEOJIOTHIECKUX ¥ TOPHOTEXHNIECKHX YCIOBUSX;PACCUUTHIBATE IIPOIECCH IPEBPAIICHHS B3PBIBYATHIX
BEIL[ECTB NIPH B3PBIBE U aHAIU3UPOBATH PE3YNbTAThl IPOU3BOACTBA B3PBIBHBIX PabOT

2. CTPYKTYPA U COJEPKAHUE JUCHOUILIAHBI (MOILYJIS)

Kon HaunmeHoBaHue pa3/ie/ioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIp.moar. IIpumeyanue
3aHATHSA / Kype 4acoB
Paznen 1. P1 T1 Heas, 3axa4un u coaepkanue 0
aucuunanHel. KpaTkas ncropust pa3BuTHsI B3pBIBHBIX
paodor.
1.1 Lens, 3anauu u coaepxanue aucuuiiuasl. KpaTtkas 4 2 0
UCTOpPUS PA3BUTHS B3PBIBHBIX padoT. /JIex/
Kon HaunmenoBaHue pa3/iesioB U TeM /B[ 3aHATHS/ Cemectp | Hacos | IIp.moar. ITpumeuanue
3aHATHS / Kypc 4acoB
Pazpnean 2. P1 T2 Cnioco6b1 OypeHus 1 060py1oBaHue 0
AJ151 OypeHHs IINYPOB M CKBAMKHH.
2.1 Crioco0b1 OypeHus MITypoB U CKBakuH. O00pyaoBaHHE U 4 2 0
HWHCTPYMEHT JUTsl OYpeHUS IIITYPOB U CKBaXKUH. /JIek/
Kon HaumeHoBaHue pa3iesioB M TeM /BU] 3aHATUSI/ Cemectrp | Yacos | IIp.nmoar. IIpumeuyanue
3aHATUSA / Kypc 4acoB
Pazpnen 3. P1 T3 OcHoBbI TeOpHH B3pLIBA U 0

B3pPbIBYATHIX BCLIECTB.




3.1

ITonsiTHE O B3pBIBE U B3pHIBYATOM BEILIECTBE.
Kucnoponansiii 6ananc BB. lnoBuTsie ra3sl B3phiBa.
Hauansueiil numnynsc. YysctButensHocTs BB. @opMmbl
XMMHYECKOTro npespaileHys BB. 0cHOBHbIE OI0XKEHUS
TeopHH AeToHAH. DaKTOPHI, BIUSIOMINE HA CKOPOCTh U
YCTOWYMBOCTH JieToHAH. DopMBbI pabOTHI B3pHIBA.
IIpoOs1 Ha OpHU3aHTHOCTH U PabOTOCTIOCOOHOCTS.
OCHOBHBIE TTOJIOKEHHSI TEOPHU TPEAOXPaHUTENBHBIX BB.
Mertonbl UcbITaHUs IPEIOXPAaHUTENBHBIX BB.
Knaccudwkarus 3apsgos BB. [leiicTBue B3pbiBa 3apsia B
cpene. IIpuHIuIel pacyera COCPEAOTOYECHHBIX 3aps0B.
Krnaccugukarus mpoOMBIIIIIEHHBIX B3PbIBUATHIX BEILIECTB.
OcHOBHbBIE KOMIIOHEHTHI ITPOMBIIIIEHHBIX BB.

IIpomsbimnennsie BB I kitacca o ycinoBusM NpuMeHEHUs..

IIpomsinnenssle B3pbiBUatThie BemecTsa Il knacca no
ycnoBusiM nipuMenenust. [Ipenqoxpanurensusie BB 11I-VII
kiaccoB. CrrocoOBI M CpelICTBa HHUIIMHUPOBAHHS 3apsIIOB
BB. /Jlex/

32

CpezncTBa OTHEBOTO HHHIIMHPOBAHUS 3apsoB BB.
Oomnactp npumenenus. /IIp/

33

CpezcTBa aNEKTPHYECKOT0 HHUIIMUPOBaHHUs 3apsiio BB.

DeKTpoIeTOHATOPBI. THIIbI, KOHCTPYKIHH, YCIOBHUS
npumenenus. /Tp/

3.4

HcTounnku TOKa A7 9NeKTpOB3pbIBaHusA. KOHTpoIbHO-
u3MepuTeNbHble mpudopsl. /IIp/

3.5

DneKTpoB3phIBHEIC CETH. PacueT aneKTpoB3phIBHEIX
cereit /T1p/

3.6

TexHomOTHS MIEKTPHYECKOTO B3pbIBaHU. /I1p/

3.7

CucrteMsl HEIJICKTPUICCKOTO NHUIIUUPOBAHUS 3apsA10B
BB. /TIp/

0,5

3.8

DNEeKTPOHHBIC EKTPOACTOHATOPEI. IHUIIMUPOBaHIE
3apsI0B C IPUMEHEHHEM JJIEKTPOHHBIX
netoHaropos. /TIp/

0,5

Kopn
3aHATHS

HaumenoBaHue pa3iesoB U TeM /BU/ 3aHATHSA/

Cemectp
/ Kype

Yacos

Ip.moar.
4yacos

IIpumeuyanue

Paznen 4. P1 T4 Metoabl Npou3BoACTBAa B3PbIBHBIX
paoor.

4.1

Kiaccudukanns MeToso0B IpOM3BOICTBA B3PHIBHBIX
pabot. Kpatkue cBeeHus U 006JacTH IPUMEHEHHSI
Pa3IUYHBIX METOJIOB BEACHHS B3PBIBHBIX PadoT. /Jlex/

Kon
3aHATHS

HaumeHoBaHue pa3aejioB 1 T€EM /BUA 3aHATHS/

Cemectp
/ Kypce

Yacos

Ip.moar.
94acoB

IIpumeuyanue

Paznen 5. P2 T1 TexHoJiorust 0ypoB3pbIBHBIX padoT
MPHU MPOXOAKE TOPU3OHTAJIBbHBIX U HAKJTOHHBIX
BbIPa0OTOK.

5.1

Mertoa mmypoBoi OTOOHKH NMPH MPOXOAKE MOA3EMHBIX
TOPHBIX BBIPa0b0TOK. KOHCTpYKIIMHU BpyOOB IIpH
MIPOBEICHNH TOPHBIX BEIPAOOTOK. ACCOPTHMEHT
IIPOMBIIIJICHHBIX B3PBIBYATHIX BEIIECTB U CPECTB
MHULMAPOBaHMS, C110cOObI B3pbIBaHus. bypoBoe u
3apsigHOe 00opynoBaHue. PacdeT mapameTpoB
OypOB3PBIBHBIX pabOT MPH NPOBEACHUN TOPHBIX
BbIpaboTok. [Tacnopt BBP. OcHoBHbIE HanpaBieHUs
coBepuieHcTBoBaHus bBP npu npoBeaeHnu ropHsix
BEIpaboTOK. KOHTYpHOE B3pHIBaHME IPH MIPOBEACHIH
MOJ3EMHBIX BBIPAaOOTOK. /JIex/

52

[poekTrpoBaHie KOHCTPYKLMH BEPTHKAIHHOTO
KJIMHOBOT'O BpyOa NpH MPOXOKE FOPH30HTAIBHOI
BeIpaOoTKH. /TIp/

0,5

53

[IpoexTrpoBaHUe KOHCTPYKIIMH IPSIMOTO BpyOa IpH
MIPOXOJIKe TOPU3OHTAIBHON BhIpadoTku. /I1p/

0,5

54

Pacuer u cocraBnenue nacriopra bBP npu nposenenun
TOPU30HTAIBLHON TOpHOH BBIpadoTKH. /TIp/

0,5




5.5

Pacuer mapaMeTpoB KOHTYPHOTO B3pBIBaHUS MIPU
MIPOBEICHUH TOPU30HTAIBHOM BbIpaboTKu. /T1p/

0,5

Kon
3AHATUSA

HaunmenoBaHue pa3iesioB U TeM /BU/ 3aHATHS/

Cemectp
/ Kypc

Yacos

p.moar.
4acoB

IIpumeuanne

Pazpnen 6. P2 T2 BypoB3pbiBHBIE padoThI IPH
NMPOX0/IKe BePTHKATBHBIX CTBOJIOB IIAXT.

6.1

Mertoa mimypoBoi OTOOHKH MPH MPOXOKE BEPTUKATBHBIX
CTBOJIOB TOPHBIX BbIpaboToK. OGopynoBaHue IS
OypeHus mIypoB. B3prIBuaThie BemecTsa, CpeacTBa U
CTI0COOBI MHUIIMUPOBAHHUS, 3apsiiHOE 000PYIOBaHHUE.
TexHonorus n opranu3sanyst OypoB3pEIBHEIX PadoT.
JonomHuTEeNEHBIE MEPBI 0€30MaCHOCTH IIPH BBIIIOJTHEHUH
B3PBIBHBIX Pa0OT MU MPOXOJIKE U YriryOKke cTBOJIOB. /JIex/

0,2

6.2

Pacuer napamerpos BBP npu npoxojke BEpTHKaIbHOIO
creona. /IIp/

0,5

Kon
3aHATHS

HaumeHnoBanue pa3aejioB 1 TEM /Bun 3anATHS/

Cemectp
/ Kype

Yacos

p.moar.
4acoB

IIpumeuanne

Paznen 7. P2 T3 lipumeHeHue MeTO1a CKBAKMHHOM
0TOOIiKH NPH COOPYKEHUH BEPTHKAJIBHBIX CTBOJIOB
LIAXT, B3pbIBHbIE PAa00THI MPH MPOXOAKE
BEPTHKAJIbHBIX BOCCTAIOIIMNX.

7.1

[IpumeHeHne MeTo/1a CKBaYKHHHOM OTOOWKH TIpH
IIPOXOJIKE U YrIyOKe CTBOJIOB IaxT. TexHOoIornueckue
CXeMbI, 000pyI0BaHHEe, TEXHOIOTUs, OpraHu3alus 1
0e301acHOCTh B3PBIBHBIX paboT. BypoB3pbIBHBIE pabOTHI
IIPU IPOXOJIKE BEPTHKAIBHBIX BOCCTAIOIUX METOAOM
LITYPOBBIX U CKBAKUHHBIX 3apsiyioB. /JIek/

0,2

7.2

CocrapieHie IPOEKTa Ha MPOXOAKY BEPTUKAIBLHOTO
BOCCTAIOIIEr0 METOJIOM CKBaKUHHBIX 3apsinoB. /T1p/

Kon
3AHATUSA

HaumenoBaHue pa3jiesioB U TeM /BUJ 3aHATHS/

Cemectp
/ Kvype

Yacos

IIp.moar.
4acoB

IIpumeuanue

Paznen 8. P2 T4 B3pbiBHbIe TeXHOJIOTHH NOA3EMHOI
100bIYM PYABL.

8.1

OcHoBHbIe MoKa3aTeau dppexTuBHOCTH BBP
TIPHOYNCTHON OTOOUKH PYIBI.

MeToBs! IIITypPOBBIX, CKBAKUHHBIX 3aPAI0B U KAMEPHBIX
3aps10B. MeTo/ IMypOBBIX 3apsI0B IPH pa3paboTKe
PYAHBIX MecTOpoXKIeHUH. O0IacTh MPUMEHEHHS,
TEXHOJIOTHS ¥ OpraHu3aIs paboT. MeTox CKBaXXKMHHOM
0TOOMKHM B MOJ3EMHBIX ycIoBHAX. [lapannensHoe,
BeepHOE, IyYKOBOE PACIOI0KEHHE CKBaXKUH ITPU 0TOOIKe
pPyabIL.

Cembl 0TOOMKH pyabl B OJIOKe: Ha OTKPHITOE OYHCTHOE
MIPOCTPAHCTBO, HA 3aXaTyro cpeay. JloCTONHCTBa,
HEJOCTaTKU U 00JIaCTh MPUMEHEHHUS PA3INYHBIX CXEM
PacIoIoKeHHsl CKBaXXUH. PacueT napaMeTpoB B3pbIBHBIX
paboT CKBaXKMHHBIX 3apsI0B IPH OYUCTHON BEIEMKE B
MOJ3EMHBIX ycIoBHsIX. [IpoekT MaccoBoro B3pbIiBa MpH
MIPUMEHEHHUHN METO/1a CKBYKHHHOW OTOOWKH B MOJ3EMHBIX
ycnoBusx. Tunosoil npoext BBP. ITytu
COBEPILICHCTBOBAHUS B3PBIBHBIX PaOOT IIPU CKBAaKUHHOM
orOolike. BropuuHoe npobiieHUE py/Ibl, IUKBUAALINS
3aBHUCAaHUH. MeTol KaMepHBIX 3apsI0B IIPH pa3padoTke
MECTOPOXKIEHHUN TOA3EMHBIM CIIOCOOOM, 00J1acTh
MIPUMEHEHHUS, OCHOBHBIE 0COOEHHOCTH, JOCTOMHCTBA
HenmocTaTky. /JIex/

0,2

8.2

IIpoextupoBanne bBP Ha TexHonormueckuir MaccoBbIit
B3pEIB ITpu pa3padorke MITN noxzeMHbIM
criocodom. /TIp/

83

Pacuyer u cocraBneHre macrnopra Ha ApoOIIeHHe
Herabapwura. /T1p/

Kon
3aHATHS

HaumenoBaHue pa3iesoB U TeM /BU/ 3aHATHSA/

Cemectp
/ Kype

Yacos

Ip.moar.
4yacos

IIpumeuyanue




Paznen 9. P2 T5 B3pbiBHBIE TeXHOJIOTHH MOJ3eMHOI 0
oT00iiku yrisi. TexHoJ10rus1 B3pbIBHBIX Pa0doT NpH
pa3paldoTKe IVIACTOB ONACHBIX 0 ra3y WM NbLIU.
9.1 Oco0OeHHOCTH Be/IeHHs B3PBIBHBIX pabOT B yrOJBHBIX 5 0,2 0
mraxtax. MeTo/ sl BeJeHUS B3PBIBHBIX paboT. MeTtox
LIMYPOBBIX 3apsA0B MPH B3PHIBHOW OTOOHKE YIJIs.
CorpscarensHoe B3phIBaHuE. /JIex/
Kon HaumeHoBaHue pa3nesioB ¥ TeM /BU] 3aHATUSI/ Cemectp | Yacos | Ilp.nmoar. IIpumeuyanue
3aHATUSA / Kypc 4acoB
Pa3znen 10. P2 T6 B3priBHbIle padoThl NpU pa3padoTke 0
cyJIb(UIHBIX pya.
10.1 OCOOEHHOCTH B3PBIBHBIX pabOT MpH pa3padoTKe 5 0,2 0
MECTOPOXKICHUN CYIbQUIHBIX Py, /JIek/
Koxn HaumeHoBaHue pa3nesioB U TeM /BU/ 3aHATHUSI/ Cemectrp | Yacos | Ilp.nmoar. IIpumeuyanue
3aHATHSA / Kype 4acoB
Paznen 11. P2 T7 Texnosorusi npoBeieHusi BIPAGOTOK 0
U B3PBIBHOI 0T0O0IKH PyAbl B YIapOONACHBIX
YCI10BHSIX.
11.1 KamydraerHoe B3pbIBaHNE IITTYPOB U CKBAXHH IS 5 0,2 0
MIPUBEJICHUSI MacCUBa FOPHBIX MOPOJ B HEYAAPOOIAaCHOE
COCTOSIHUE IIPHU IPOXOIKE TOPHBIX BBIPAOOTOK M OTOOMKE
pynsl B Oiokax. /JIex/
Koxn HaumeHoBaHue pa3nesioB ¥ TeM /BU/ 3aHATHUSI/ Cemectrp | Yacos | Ilp.nmoar. IIpumeuyanue
3aHATHSA / Kype 4acoB
Paznen 12. P2 T8 IIpoexkTHast AOKYMeHTALUS NPU 0
BBINIOJIHEHMH B3PBIBHBIX Pa0oT.
12.1 Tumnosoit npoexkt BBP, npoekT MaccoBoro B3phIBa, 5 0,2 0
nacriopt bBP, cxema BBP. TIlopsgok pa3pabotku,
yTBEpKJICHHUA U TpuMeHeHus. /JIek/
Kon HaumeHoBaHue pa3/iesioB ¥ TeM /BU/ 3aHATHUSI/ Cemectp | Yacos | Ilp.nmoar. IIpumeuyanue
3aHATHSA / Kypce 4acoB
Pa3znea 13. P3 T1 OcHoBHBIEe Tpe0OBaHHUA K 0
OpraHU3alUHU B3PLIBHBIX PadoT.
13.1 HopmaTuBHBIC JOKYMEHTHI B 00JIaCTH HPOMBIIIICHHO 5 0,2 0
0€30MacHOCTH ¥ TEXHOJOTHH MIPOU3BOJCTBA B3PBIBHBIX
paboT B IpOMBITIIIIEHHOCTH. OTBETCTBEHHOCTH TIPH
TIPOU3BOJICTBE MIPOMBIIUICHHBIX B3PBIBHEIX padoT. /JIex/
13.2 W3zyaenne [IpaBun 6e30macHOCTH IPH B3PBIBHBIX Pa00Tax 5 1 0
C MCIIOJIb30BaHUEM KOHTPOJIbHO-00yJaIoIei MporpaMMBl
1 TIEPCOHATBHBIX KOMIBIOTEPOB /I1p/
Kon HaumeHoBaHue pa3iesioB M TeM /BU] 3aHATUS/ Cemectrp | Yacos | Ilp.nmoar. IIpumeyanue
3aHATUSA / Kypc 4acoB
Paznen 14. P3 T2 O6muii mopsigok MCOAb30BaAHUS 0
B3pBIBYATHIX MaTepuajoB (BM).
14.1 TTopsiok OXpaHbI OMACHBIX 30H, CUTHATIM3AIUS TIPU 5 0,2 0
B3pBIBHBIX pabotax. ObecnieueHne 6€30MacHOCTH TIPH
MIOJTOTOBKE B3PBIBYATHIX MATEPHATIOB K IPUMEHECHUIO.
[IpenynpexaeHne npexaeBpeMEeHHBIX B3PBIBOB 3apsI0B
U 3JIEKTPOJETOHATOPOB IIPHU 3IEKTPUUECKOM B3PbIBAHHU.
O6mrre TpeboBaHus K O€30MaCHON TEXHOJIOTHH U
OpraHM3aIuy B3pBIBHBIX padoT. /JIek/
Koz HanmeHoBaHMe pa3/ieJioB U TeM /BUJ 3aHATHSA/ Cemectp | Yacos | IIp.moar. IIpumeyanue
3aHATHSA / Kypce 4acoB
Paznen 15. P3 T3 TpancnoprupoBanue BM. [locraBka 0

BM k mectam padort.




15.1

OcHoBHBIE TPeOOBaHNUS 6E30IIACHOCTH K MEPEBO3KE
B3pbIBYATHIX MaTeprayoB. Kiaccudukanust B3ppIBUaTHIX
MaTepHraJioB TI0 CTETIEHH OMAaCHOCTH oOpamieHus ¢ BM
IIPU TPAHCTIOPTHPOBAHUH. [TopSAIOK MOTyIeHHS
(mpueMKH) B3pbIBUATHIX MaTEPHAJIOB OTPEOUTENISIMU Ha
CTaHIIMAX 2KENE3HBIX JOPOT, a TAK)Ke MEePEeBO3KU UX Ha
cknansl BM. TpeGoBaHuUS K TpaHCIOPTHBIM CPEICTBAM,
npeiHa3HauYeHHbIM U1 nepeBo3ku BM. /locraBka BM B
MOJ3EMHBIX ycIoBHsX [lepeHocka B3pbIBYAThIX
MaTepUaJIOB B CYMKax, KacCeTax U 3aBOJCKON YIIaKOBKE.
Hopwmsbl coBMecTHOM NEPeHOCKH CPECTB
MHHUIUMPOBAHUS, U B3PBIBUATHIX BellecTB. [lepconan mis
MIEPEBO3KN U ITIEPEHOCKH B3PHIBYATHIX MaTepHaloB. /JIex/

0,2

Kon
3AHATUSA

HaumenoBaHue pa3jiesioB U TeM /BUJ 3aHATHS/

Cemectp
/ Kvype

Yacos

IIp.moar.
4acoB

IIpumeuanue

Pazpnen 16. P3 T4 Xpanenue, yyer u Boigaya BM.
HcnbiTanue u yanuroxenue BM. Tpe6oBanus k
YCTPOMCTBY M IKCITyaTalluu cKjIagoB BM.

16.1

[TonsaTue o ckiafax U APYrux MecTax XpaHEeHUs
B3pBIBUATHIX MaTepranoB. Kimaccudukarms ckragos BM.
OcHoBHbIE TpeOOBaHUS MPaBU O€30MACHOCTH K CKJIagaM
B3pbIBYATBIX MaTepuanos. [Topsanok nomydeHus,
OIIPUXOJI0BAaHUs, Pa3MELICHUS, 0UEPETHOCTH BbIJaUU U
ydeTa B3pbIBUaThIX MaTe€pHUaIoB Ha cKiagax BM.
OcHoBHBIE (DOPMBI y4eTa B3pBIBYATHIX MAaTEPHAIOB Ha
ckimagax BM. OcHoBHBIE TpeOOBaHHS K KaUueCTBY
B3pBIBYATHIX MATEPUAJIOB, OCTYNAIOLINX C 3aBOJI0B
HU3roToBUTENEN Ha ckianpl BM. McnbiTanus B3ppIBUATBIX
MaTepUasioB. Y HUYTOKEHUE B3PbIBUATHIX MAaTEPUAIIOB.
/JTex/

0,5

Kon
3aHATHS

HaumenoBaHue pa3jesoB U TeM /BU/ 3aHATHSA/

Cemectp
/ Kype

Yacos

Ip.noar.
4yacoB

IIpumeyanue

Paznen 17. P3 TS Mexanu3auusi B3pbIBHBIX pa0oT.
TpeOoBaHusi mpaBuJ 6€30MACHOCTH NPH
JKCIUIYaTALMHU 3aPSITHOTO0 000PYTOBAHMSA.

17.1

OcHOBHBIE TPeOOBAHNS K 3apsAAHBIM MAIIHHAM U
yCTpOiicTBAM 3apsAHBIX MAIIKH, JOMYIIEHHBIX K
MIPUMCHEHHIO B MOJ3EMHBIX ycIoBHAX. Kiaccudukarms
3apsITHBIX MAIIMH U YCTPOICTB. B3prIBuaThie BemecTsa,
JIOMyIIEHHbIE K MEXaHU3HPOBAaHHOMY 3apSKAHUIO.
OcHoBHbIE TpeOOBaHUS NPaBUI 0€30MACHOCTH MPU
ITHEBMaTHYECKOM 3apsDKaHUH B TIOI3EMHBIX
BEIpaboTKax. /JIex/

0,5

Kopn
3aHATHS

HaumeHoBaHue pa3aejioB U TeM /Bl/ljl 3aHATUSA/

Cemectp
/ Kype

Yacos

p.noar.
4acoB

IIpumeyanue

Paznen 18. P3 T6 bezonacHocTh B3pBIBHBIX padorT.
Be3onacHble paccTosiHUS IPH NPOU3BOJACTBE
B3pPbIBHBIX pa0oT 1 XxpaHeHuu BM.

18.1

INousTre omacHas 30Ha U 0€30IIaCHOE PacCTOSHHE NIPH
XpaHEHUH, N3TOTOBJICHUH M UCIIOJIb30BaHUH B3PBIBUATBIX
MartepuanoB. Pacyer 6e30macHbIX COCTOSIHHUMN B
MTOJ3EMHBIX BBIPAaOOTKAX M HA TIOBEPXHOCTH IO
Pa3NIUYHBIM MopakaromuM ¢axkrtopam . /Jlex/

0,5

18.2

Be3onacHble paccTOSHUS [PU MPOU3BOJICTBE B3PBIBHBIX
pabor. /TIp/

0,5

18.3

besomnacHsle paccTosHus npu xpanernn BM. /TIp/

5

0,5

Kon
3AHATUSA

HaumenoBaHue pa3jiesioB U TeM /BUJ 3aHATHS/

Cemectp
/ Kvype

Yacos

IIp.moar.
4acoB

IIpumeuanue

Pazpnen 19. P3 T7 Texnuueckasi JOKYMEHTaLMs IIPH
MPON3BO/JCTBE B3PBIBHBIX padoT. Opranuzanust
B3PBIBHBIX PA00T HA PYIHHKAX.




19.1

IIpoexTHO-TeXHUYECKas TOKyMEHTAlUs Ha B3pbIBHbIE
pabotel. TpeOoBaHuUs K COCTaBy OCHOBHOM M TEKyIIEi
JOKYMEHTAINH, TTOPSIKY €e pa3paboTKH, COTTIacOBaHMS U
yrBepxeHus. O3HakOMIIEHHE EPCOHANA ¢ TaCIIOPTaMu
U IPOEKTaMH B3PBIBHBIX paboT.

[TonoxeHne o pyKoBOJCTBE B3PbIBHBIMU paboTaMH Ha
npennpustTuy. Llenb, 0CHOBHOE cofepikaHue, IOPsIIOK
pa3paboTKH, COTIIACOBAHUS H YTBEPIKICHUSI.
Pacnpenenenue o0s13aHHOCTEN MEX 1y IEPCOHAIOM IS
B3PBIBHEIX PabOT M0 00ECIICYCHUIO YCTAaHOBICHHOTO
TIOpSJIKA XpaHEHUs], y4eTa, HCIIOIb30BAHUA U
TpaHcnopTupoBanus BM.

Tunoroit mpoekT OypOB3PHIBHBIX paboT.
IIpoexTrpoBaHre MacCOBBIX B3PHIBOB U PACIIOPSAIOK MX
nposeneHus. [lopsiiok cocraBiaeHus CrieualbHbIX
MIPOEKTOB MAacCOBBIX B3PHIBOB.

/JTex/

0,5

19.2

TexHu4eckast JOKyMEHTALHS TIPH TIPOU3BO/ICTBE
B3pBIBHEIX paboT. /TIp/

0,5

Kona
3aHATHS

HaumeHoBaHue pa3aejioB U TeEM /Bl/ljl 3aHATHSA/

Cemectp
/ Kype

Yacos

p.moar.
94acoB

IIpumeyanue

Paznen 20. CamocTosiTesibHasi paGoTa CTYIEHTOB.

20.1

1. Pazpabotka 3 (heKTUBHBIX KOHCTPYKLIMH IPSIMBIX
BpYOOB ITpH MPOBEICHUH TOPU3OHTATIBHBIX BEIPA0OTOK.
2. Pa3paboTka TeXHOIOTHUECKOI CXEMBI K ITapaMeTpoB
B3PBIBHOW OTOOMKHU NP COOPYKEHUU KaMEPHOH
BBIPAOOTKH.

3. Br1bop obopymoBaHHS U pacueT mapaMeTpoB
B3PBIBHBIX PabOT IIPU COOPYKEHHUH JKENIE3HOAOPOKHOTO
(aBTOTPaHCHOPTHOTO, TUAPOTEXHUYECKOT0) TOHHES.

4. Pa3paboTka mapaMeTpoB KOHTYPHOTO B3pbIBaHHS IIPH
MIPOXOIKE TOPU30HTAIBHOMN BEIPAOOTKH (KaMepHOU
BBIPAOOTKH MJIM BEPTUKAIBHOTO CTBOJA).

5. Pa3zpaboTKa TEXHOIOTHHU MPOXOJKH BEPTUKATBHBIX
BOCCTAIOMINX BBIPAOOTOK METOIOM CKBAXXHHHBIX 3apsi/IOB.
6. Pacuet mapametpoB BBP npu coopyxerun
BEPTHKAJIBHBIX CTBOJIOB IIAXT METOIOM CKBaKMHHBIX
3apsI0B Ha KOMIIEHCAIMOHHBIA BOCCTAIONIHH (CKBAKUHY
60JIBIIIOTO THAMETPA).

7. Beibop crioco6oB u o6ocHOBaHue apameTpoB bBP
TIPY POBEJCHUHN BEIPAOOTOK B yapOOIaCHBIX

yenoBusx. /Cp/

4

32

20.2

8. O6ocHOBaHME MMapaMeTPOB KOHTYPHOTO B3PBIBAHHS
MIPU IOXOJIKE TOPU30HTAIBHBIX BRIPA0OTOK (TOHHENEH,
KaMepHBIX BBIPAOOTOK).

9. Br16op MeTo1a KOHTYPHOTO B3pBIBAHUS
(mpenBapuTenbHOE IIeIe00pa3oBaHue, IOCIeIYIONee
OKOHTYpUBAHUE, U T. J.) IPU IPOXOJKE BBIPAOOTKH.

10. O6ocHOBaHKE ONITUMATBHBIX TapaMeTpoB BBP npu
MIPOXOJIKE CTBOJIOB IIAXT.

11. Bri6op paunonansHeix napametpos EBP npu
OTOOMKH pyJl MapauieIbHBIMUA CKBOKHHAMH.

12. Be6op pannonansHbIX mapamerpos bBP mpu
0TOOMKHM PyX BEEPHBIMH CKBAKHHAMH.

13. Beibop panmonanbHbix napamerpos bBP npu
0TOOMKE Py MapaieIbHO-CONMMKSHHBIMU CKBRKUHAMH.
14. Br6op pannonansHbIX mapamerpos bBP mpu
OOpYIICHUH LETUKOB U TIOTOJIOUMH METOIOM KaMepHbIX
3apsiioB. /Cp/

75




20.3 15. Bei6op 1 000CHOBaHUE PALMOHATBHOTO JUAMETPa 5 68 0
CKBa)XUH NP 0TOOMKE py/Ibl.

16. Beibop 1 obocHoBanue THa BB mpu ot0oiike pyms!
CKBKHHHBIMH 3apsAaMH.

17. Bri6op u obocHoBanue Tuna BB npu ot0oiike pyast
LIMTypPOBBIMU 3apsiJaMu.

18. Bri6op u obocHoBanue Tria BB npu oTbotiKe pyast
CKBaKHHHBIMH 3apsSAaMH.

19. O6ocHOBaHME U BBIOOP CPEACTB MEXaHHU3AIHI
3apsITHBIX paboT B OA3EMHBIX YCIOBHSX.

20. O6ocHOBaHME MTapaMETPOB B3PHIBAHUS IPH
MIPOBEICHUH OA3EMHBIX BEIPAOOTOK BOIHU3U OXPAHAEMBIX
Ha3eMHBIX 0OBEKTOB.

21. Pa3paboTka METOZOB CHIDKCHHUS BPEIHOTO
Bo3zelicTBUs YBB u cpeCcTB 3aluThl OXPAHAEMBIX
00BEKTOB NPH MPOU3BOJCTBE MAaCCOBBIX B3PHIBOB B
MTOJ3EMHBIX YCIIOBHSX.

22. Pa3paboTka METOJJOB CHIYKEHHSI CEHCMUIECKOTO
BO3JI€HCTBUS B3PbIBA U CPEJICTB 3ALUTHI OXPAHAEMbIX
00BEKTOB IIPU NTPOU3BOACTBE MACCOBBIX B3PHIBOB B
MTOJ3EMHBIX YCIIOBHSX.

23. IIpuMmeHeHue 3apsioB ¢ NPOJOIbHO- KyMYIIATUBHOM
BBIEMKOH NPH MPOBEIEHUHU MTOJ3EMHBIX TOPHBIX
BBIPaOOTOK.

24. O60cHOBaHKE U BEIOOP ONTUMANBHON KOHCTPYKITN
3apsiia npu 0TOOMKe Pyl CKBRXKUHHBIME 3apsiaamu. /Cp/

3.0LIEHKA KAUECTBA PEAJIM3ALNN JMCOUILIAHBI (MOLYJIST)

3.1. Texymuii KOHTPO.JIb

@DopMBI B BHJIBI TEKYIIETO KOHTPOJIISI IO TUCIUILINHE, BUIBI 3aIaHHH, KPUTSPHH MX OIICHHBAHHS, paciipeeieHie OaIoB 10 BHIaM
Tekymiero kKoHTpons B BPC (mipu ucnons3oBanmm) pa3pabaTeIBalOTCs MPENoaBaTeeM JUCIUILTIHEL C YIeTOM e¢ CHeNU(PHUKH ’
JIOBOJISITCS IO CBEACHHS OOYJAIOIIMXCS HA IEPBOM YICOHOM 3aHITHH.

TekyImuii KOHTPOJIb YCIIEBAEMOCTH OCYIISCTBILCTCS MPENoaBaTesieM JUCIHIUINHEI B pAMKaX KOHTAaKTHOH paboTHI U
CaMOCTOSTETIFHON PaOOTHI 00yJAIOIIHXCS.

Bo3moxxHBI pa3znuaHbe (HOPMBI TPOBEICHUS TEKYIIEH aTTeCTAI[H: YCTHBIA OTBET, TUCEMCHHBIN OTBET, KOMIBIOTEPHOE
TECTUPOBAHUE, BBITIOJHEHHE MMPAKTHYECKOTO 3aJaHus B AJICKTPOHHON MH(POpMaIMOHHO-00pazoBaTenbHoil cpene (ANOC).

s dukcupoBaHns pe3yabTaTOB TEKYIIETO KOHTPOJI MOKET Mctoib3oBaTeest JUOC.

3.2. [IpoMe:xyTOUHAs1 aTTeCTAUS

ITpomexxyTouHas aTTecTays Mo JTUCIUIUINHE MPOBOUTCS C HCIIOIh30BAHUEM BOIIPOCOB U 3aJIaHUH U3 KOMIDICKTa OLIEHOTHBIX
MmatepuaioB (KOM) mo mucuuruimne.
Onenka c(OpMUPOBAaHHOCTH KOMIIETEHIIMHY (YAaCTH KOMIIETEHLUH) OCYIIECTBISETCS HA OCHOBE OLICHKHU:

0 3HAHUEBBIX PE3YIBTATOB — MPOBEPSIOTCS YePe3 TECTOBBIE 3aJaHUs C BEIOOPOM OJJHOTO MIJIM HECKOJNBKUX IPaBHIIBHBIX
OTBETOB, a TAK)XKE YE€PE3 YCTHBII MM NMCbMEHHBII OTBET Ha TEOPETUUECKUE BOIIPOCHI;
O YMEHUIl U BIafieHUIl — IPOBEPSIOTCS Yepe3 BBIIIOJIIHEHUE MPAKTHYECKUX, Ja00PaTOPHBIX MM MPOEKTHBIX 3aJaHUi, a

TaKXK€ 4€PE3 PCIICHUEC TUITOBBIX HpOd)eCCI/IOHaJ'IBHLIX 3aaa4y.
KpI/ITepI/II/I OLCHHUBAHUS TCOPECTUICCKUX BOIIPOCOB U TECTOBBIX 3a)1aHm71:

O «orn4HO» — 90-100% npaBUIILHBIX OTBETOB;

O «xopomo» — 76—-89% npaBUIBHBIX OTBETOB;

O «YIOBIETBOPUTENLHO» — 60—75% mnpaBUILHBIX OTBETOB;

0 «HEYIOBJIETBOPUTEINBHO» — MeHee 60% TpaBIIILHBIX OTBETOB;

O «3aureHo» — 60—100% mpaBUIBHBIX OTBETOB;

O «He3aYTeHo» — MeHee 60% MpaBUIBHBIX OTBETOB.

Kpurtepun oneHUBaHUS MPAKTHYECKUX (MTPAKTUKO-OPUESHTUPOBAHHBIX ) 32 TaHHH:

0 «OTJIMYHOY» — 3a/IaHUE BBIMIOJHEHO MOJIHOCTBIO, 0€3 OMMOOK M HEJAOYETOB; MPOIEMOHCTPUPOBAHO CBOOOTHOE BIIAJICHUE
MaTepHajoM, yMEHHE MIPUMEHSTh 3HAHHUS B CTAHAAPTHBIX M HECTAaHAAPTHBIX CUTYalLIUsX;

O «XOpOILOY» — 3aJJaHKE BHIITOJIHEHO MOJHOCTHIO, AOMYIICHB He 0oJjiee OTHOW Herpy0oil OMIMOKH MM OJHOTO-IBYX
HEI0YETOB;

O «YIOBJIETBOPUTENHHO» — 3aJlaHUE BBHIMOJHEHO HE MEHee 4eM Ha 2/3; nomymieHbl OHa rpydas Wi JIBe-TpU HEerpyoble
OLIMOKH, HO O0LIast JIOTHKA PELICHHs] COXPAaHEHa;

0 «HEYIOBJIICTBOPUTEIIBHO» — 3aJIaHUE BBITOJHEHO MEHee YeM Ha 2/3; NOMyIIeHbI rpyOble OMMOKH, CBUICTEIBCTBYIOIIUE O
HETIOHMMAaHUH CYTH 3aJ[aHUs JTH OTCYTCTBUU HEOOXOAMMBIX YMEHHIA,

O «3aureHo» — 60—100% mpaBUIBHBIX OTBETOB;

O «He3aYTeHo» — MeHee 60% IpaBUIBHBIX OTBETOB.

Oo0mue MoIoKeHNs:
Bo3MoxHBI pa3nuuHble GOPMBI TPOBEACHUS TPOMEKYTOYHOM aTTECTAlMU: YCTHBIN OTBET, MUCHbMEHHBIH OTBET, KOMITBIOTEPHOE
TECTUPOBAHUE, BBITIOJHEHHE MTPAKTHYECKOTO 3aJaHUs B JICKTPOHHON MH(POpMAIMOHHO-00pa3zoBaTenbHoil cpene (ANOC).




Kaxpit oOyuaronuiics moaydaeT yHUKAIbHBIN BapUaHT 3aJaHuil, CHOPMHPOBAHHBIN U3 KOMIUIEKTA OL[CHOYHBIX MaTEPHANIOB.
HTorosas orjeHKa BBICTaBISAETCS € YIETOM KaK TEKYIIEro KOHTPOIIs (IIPU HAIMYUM), TaK U Pe3YIbTaTOB IPOMEKYTOUHON

aTTeCTallUu.
KoMIIIeK T OIIeHOYHBIX MaTepPHAIOB pa3pabaThIBalOTCS Ha Kadenpe u cooTBeTCTBYIOT TpebosanmsiM PIOC BO, conepxanmio
pabodeit mporpaMMbl U MHAXKATOpaM KOMIIETEHIUH B 4acTu, GOPMUPYEMO B paMKaxX AUCIUILUIMHEIL.

4. YHEBHO-METOJANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIS)

4.1. Pexomenayemasi 1utepaTypa

4.1.1. OcHOBHAs1 JIUTEpPATYpa

ABTOpBI, COCTaBUTEIN 3ariaBue W3znarenscTBO, TOI On.aapec
JI1.1 {Manrym C. K. B3prsiBHEBIE pabOTHI IpH MPOBEACHUH NOA3eMHBIX | Mocksa: [opHas https://biblioclub.ru/in
TOPHBIX BEIPaOOTOK: ydeOHOEe ocobue kHwura, 2009 dex.php?
page=book&id=22899
9
JI1.2 [KyryzoB b. H. Be3omacHOCTS B3pBIBHBEIX paboT B TopHOM aene u | Mocksa: [opHast https://biblioclub.ru/in
MPOMBIIIJIEHHOCTH: ydyeOHOoe TTocobue kHura, 2009 dex.php?
page=book&id=22902
8
JI1.3 [Kyryzos b. H. B3priBHEBIE pPabOTHI B TOPHOM JIENE H Mockga: I'opHas http://e.lanbook.com/b
MPOMBIIIJICHHOCTH: Y YeOHHK [T BY30B. kHura, 2008 ooks/element.php?
pll cid=25&pll_id=I
518
4.1.2. Jlono/THUTEJILHAS JINTEPaTypa
ABTOpBI, COCTaBUTEIH 3arnaBue W3narenscTBo, roa On.agpec
JI2.1 | bproxosenkwuit O. C., [ OCHOBBI TOpHOTO Jena: yaeOHOe mocoone Canxkr-ITerepOypr: https://e.lanbook.com/
Wnaxun C. B., Jlans, 2019 book/117712
Kapnukos A. I1.,
Smun B. I1.
JI2.2 | Bopogkos 1O. A, OCHOBBI TOPHOTO JIeTIa Cankr-IletepOypr: https://e.lanbook.com/
Hpobanenko B. I1., Jlans, 2021 book/173101
Pe6pukos . H.

4.2.1 llepeveHs INIEH3NOHHOTO H CBOOOTHO PACIPOCTPAHAEMOr0 MPOTPAMMHOTO 0GecIedYeHUust

KoMIIeKT IMIEH3HOHHOTO U CBOOOIHO PAcIPOCTPAHIEMOro NPOrpaMMHOr0 00eCIIeYeH s, B TOM YHCIIE OTEUECTBEHHOIO
HPOU3BOJICTBA, KOTOPBIM 00ECIICUEH YHUBEPCUTET:

1. Onepanuonnas cuctema Microsoft Windows (Bepcuu, mogaepxusaemsie TY YIMK) unu oteuecTBeHHBIE ONEpalMOHHBIC
cucTeMbl Ha 0ase Linux, cooTBeTcTBYIONIME TPEOOBaHUSIM HH(POPMALIMOHHON OE30IIaCHOCTH M IIOJIep)KUBaeMble HH(PACTPYKTYpOi
YHHBEPCHUTETA.

2. AnTtuBupyc Kacnepckoro (IMIIeH3MpOBaHHOE aHTUBHPYCHOE pelIeHue, npuMensemMoe B I T-uadpacTpyKType yHHBEpCUTETA).
3. CpenctBa ceteBoii 6e3onmacHocTy U puinbTpannu Tpaduka SKyDNS.

4. O¢ucHoe nporpaMmmHoOe obecrieueHne ceMeiictBa Microsoft nim coBmecTuMbiid oducHbi nmaket («P7-Oducy, OnlyOffice,
LibreOffice), obecneunBaromuii paboTy ¢ TEKCTOBBIMH JOKYMEHTAMH, 3I€KTPOHHBIMH TaOJIUIIaMH, TIPE3CHTAMSMI 1 0a30BEIMU
(opmaTamu oOMeHa.

5. Bpaysepsl u cpesicTBa qocTyna K Beb-pecypcam (SAunexc.bpaysep, Google Chrome, Mozilla Firefox, Microsoft Edge),
HacTpoeHHbIe Ha padboty ¢ DMOC, GHOMMOTEeYHBIMI B 00pa30BaTeIbHBIME OHJIAMH-TIIAT(GOPMAaMH, C YCTaHOBICHHBIMH
ceptu¢ukaramu Munllngpsr PO.

6. Cpenctsa paboThI ¢ apxuBaMu U (QaiiioBoii cucteMol (Hanpumep, 7-Zip, WinRAR wmin BcTpoeHHbIe cpeCcTBa OnepauoHHON
CHUCTEMBI).

7. Cpenctsa mpocMotpa u 00padbotku PDF-nokymentoB Adobe Acrobat Reader, nim Bctpoenusie cpenctea OC.

8. I'paduueckuii pegakrop Paint NET unu ero kpoccruatdopmennsie ananoru (GIMP u np).

9. Texcrosslii pegaktop Visual Studio Code nnu coBMecTnMble KpoccuiaT(pOpMEHHbIE PELIEHHS ¢ OTKPBITBIM HCXOIHBIM KOIOM.

4.2.1.1 | KOMIIJIEKC CREDO mns BY3oB-Maitadpeiim TEXHOJIOTUA

4.2.1.2 | ITUC I'eomuxc - GBP

4.2.1.3 | ITUC I'eomukc - MoaenupoBaHUE B3PHIBOB

4.2.2 HepeqeﬂL l'lpO(l)ECCPlOHa.]'[])HLIX 0a3 JAHHBIX U l/lH(l)OpMallI/IOHHbIX CIIPAaBOYHBIX CUCTEM

4.2.2.1 | CopaBouHas npasoBast cucreMa Koncynprantllintoc

4.2.2.2 | Poccuiickue *ypHaJIBI B CBOOOTHOM JIOCTYIIE HAydHOH 3eKTpoHHOH Onbimmoreka eLIBRARY.RU

4.2.2.3 | Topaonpomeinuiensslit [Topran Poccun

4.2.2.4 | Hay4HO-TEeXHUYECKHUIA U IPOU3BOICTBEHHBIN JKypHaJ «[ OpHasi MPOMBIIIIICHHOCTE)

4.2.2.5 | TopHOTIpOMBILITICHHASI acCOLMALUs Y pasa

4.2.2.6 | OTpacieBoii mopTai 0 FOpHOAOOBIBAIOIIEH TPOMBIIIIEHHOCTH COI03 TOPHBIX HHXKEHEPOB



https://biblioclub.ru/index.php?page=book&id=228999
https://biblioclub.ru/index.php?page=book&id=229028
http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=1518
https://e.lanbook.com/book/117712
https://e.lanbook.com/book/173101

4227 | Acconuanus ropaonpomsliieHHuky Poccun

5. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUIIJIMHBI (MOAY JIA)

5.1 Obumasi xapakTepUCTHKA Y4eOHBIX ayTMTOPUIl M MHBIX MOMeleHuii

JucrrmmHa (MOIyITb, IPAKTHKa) PEATN3yeTCs B YUCOHBIX ayAUTOPUSX U IPOBEICHHS YYCOHBIX 3aHATHH, OCHAIICHHBIX
000pyIOBaHNEM U TEXHHUECKUMH CPEACTBAME O0yIEHUSI.

Y4eOHble ayAuTOPUH JUIs IPOBEACHHUS 3aHATHI JISKIMOHHOTO THIIA YKOMIUIEKTOBAaHBI y4eOHOM MeOETbI0 U TEXHHYECKIMHU
cpeacTBaMH 00Y4CHHUS: MYITbTHMEIUIHOE 000pYIOBaHKE IS IPEIOCTABICHHS YueOHOI HHpOpMALIUK ayTUTOPHH (CTAlMOHAPHOE
W TIEPEHOCHOE) U (TIPH HEOOXOJMMOCTH ) 3BYKOYCHITHBAIOIIee 000pyIoBaHUe (CTAIIMOHAPHOE WITH TIEPEHOCHOE).

Y4eOHble ayAUTOPUH ISl IPOBEJCHNUS PAKTHUECKUX 3aHATHH, B TOM YHCIIE CEMUHAPCKOTO THIIA, TPYIIIOBBIX ¥ WHAWBUIYAITBHBIX
KOHCY/ABTAIMH, TEKYILIETO KOHTPOJISI ¥ IPOMEXYTOYHON aTTECTAllUH YKOMILJIEKTOBaHbI y4eOHONH MEOENbI0 M TEXHUIECKUMHU
cpeacTBaMu 00ydeHHUS: MYITBTHMEIUIHOE 000pyI0BaHKe (CTAI[HOHAPHOE WM IIEPEHOCHOE) | (TIpH HEOOXOTUMOCTH )
3BYKOYCHITUBAOIIee 000pyIOBaHNE (CTAIIMOHAPHOE WIIH TIEPEHOCHOE).

ITomemieHne st CaMOCTOSATENFHON paOOTHI OCHALIIEHO KOMIIBIOTEPHON TEXHUKOM ¢ BO3MOXKHOCTBIO TIOAKIIOYESHHUS K CETH
"UuTepHeT" 1 00ecTeYeHneM JOCTYIA B AIEKTPOHHYI0 HHPOPMAIMOHHO-00pa30BaTENbHYIO CPEy.

AKTyaJIbHBIC CBEICHUS O HAJTMYHH 000PYIOBAHHBIX YICOHBIX KAOMHETOB M OOBEKTOB JIJISI TPOBEICHUS TPAKTUICCKHUX 3aHATHI
MIPEJICTaBIIEHBI B CIIEIIUAIEHOM paszzene «CBegeHus 00 00pa3oBaTeIbHOM OpraHn3aim» OQUIHAIBHOTO caiiTa yHUBEPCUTETA.

5.2 Tlepeyens cneqUATU3MPOBAHHBIX AYTUTOPHUIA, OCHAIIIEHHBIX J1a00PaTOPHBLIM 000pPYI0BaHHEM (3aMOJIHSAETCS IPU
HE00X0IMMOCTH)

Ayn. Ne Haznauenue OcHaienue

Jlabopatopust ['eomorun, reope3un
W MapKImeWaepun o0ecreYnBacT
BBITIOJTHEHHE TpeboBaHMHA K
IPaKTHYECKOMYy OOYYCHHIO IIpH
MOJArOTOBKU  CIEUUAUCTOB B
00JacTd TOA3EMHON pa3pabOTKH
PYZIHBIX MECTOPOXKICHUH.
Komnexkuus MuHEpaIoB M TOPHBIX
opoJ MI03BOJISIET H3y4athb
BEIIECTBEHHBII COCTaB Henp
Semin, CBOMCTBa MOJIC3HBIX
HCKOMAaeMbIX M BMEILIAIOMIUX
[IOpOJ; aHAJIU3UPOBATH CTPOEHUE,
XUMUYECKUH U MHUHEpaIbHBII
CcOCTaB 3eMHOH KOpBI, OIpPEnesiTh
OCOOCHHOCTH WM  T'CHETHYCCKHUC
THUIBI MECTOPOXKICHUH MOJIE3HBIX
HCKOMAEMBIX TIPH PEIICHUH 331ad
0  KOMIUIEKCHOMY  OCBOCHHIO
MECTOPOKICHHI.

[Mpumenenne reoje3nyeckoro | YueOHele Mecta (CTONBI W CTYdbs). Pabouee MecTo MpenojaBaTes.
obopynoBaHus no3BoiisieT | Komnberorep ¢ goctynom B uHTepHeT. IIpoexkTop M MOTOpPU3MpPOBaHHBIN
CTYICHTaM B Iporecce OOydeHUs |d3kpaH. TeomOMUTHL, INTAaTUBBI, pelku, Bexu. Husemupel. Taxeomertp.
MOJYYUTh HABBIKM  BhIONHEHHW: | [lanmsHOMep nasepHbid. Komnexkumm munepanos. Komrekmms mkama Mooca.
OCHOBHBIX Te0E3UYECKHUX u | Komnekuust monmenu kpuctamnos. Tperep. Ksaapoxonrep. Mukpockorr.
MapKIIEeHIepCKUX pabot | Crena MoaenupoOBaHus BBITYCKA PY/BL.

(TPOM3BOICTBO  TOTOTpapUISCKUX
CHEMOK, TOPHU3OHTAIIbHAS n
BEepPTUKAIbHAs  ChEMKA  TOPHBIX
BBIpaOOTOK, peIIeHHE  THIIOBBIX
MapKIIeHIepCKUX  3a4ad)  IIpH

003

10136 MHOM pa3paboTke
MECTOPOKICHUN I1A.
JlabopaTopHoe obopymoBaHue

MO3BOJISIET M3YYHTh COBPEMEHHEIE
W TCPCICKTHBHBIC  TEXHOJOIHUH,
MCXaHM3AIMI0O ¥ OPTaHH3aIHIO
MTPOU3BOJICTBEHHBIX TIPOIIECCOB
MIPH MPOXOJKH TOPHBIX BBIPAOOTOK,
pa3pyieHun TOPHBIX  IOPOJ,
BBIITYCKE TOPHOH Macchl dYepes
BBIITYCKHBIC OTBEpCTHS,
MOJIePKAHUU YCTOHYMBOCTH
TOPHBIX BEIPAOOTOK KPEIIBIO.

B mabopatopmm mpemycMOTpeHO
o0ydeHHEe CTYAEHTOB paboTe B




FeOI/IH(I)OpMaL[I/IOHHBIX cucreMax ¢
HCIIOJIb30BAHHUEM COBPEMCHHOT O

MIPOTPaMMHOTO obecrieueHus,
MO3BOJISIOLICE pa3pabaTbIBaTh
MIPOCKTHBIE WHHOBAIIHOHHEIC

pemenusa 1o I[O6I>I‘-Ie TBEPABIX
ITIOJIC3HBIX UCKOIIaCMBbIX.
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Jlabopatopus Hudpossx
TEXHOJIOTUI pa3paboTku
MECTOPOKICHUN

Jlabopatopus LHTPM

npeqHa3HayeHa Jus  OOydeHwus
TOPHBIX HMHXXEHEPOB MPHMEHEHHIO
COBPEMEHHBIX U(PPOBBIX
TEXHOJIOTHHA B 00macTH HOOBIYM
TBEPABIX MMOJIC3HBIX HCKOMAEMBIX.
TopHO-Teonornyeckue

nH(OPMaIMOHHBIE CHCTEMBI
(ITUC) mno3BosstoT pa3paborats
KOMILTEKCHO® peleHue IS
MOJIETIUPOBAHHS 00BEKTOB
TOPHOI00BIBAOIIEH

NPOMBIIUICHHOCTH,

OXBaThIBAIOLICE BECh
MPOU3BOJACTBEHHBIH  LHUKI:  OT

reoJIoropa3Be Kl M TPEXMEPHOIO
MOJIEJIUPOBAHUA 10 KOHTPOJS Haj

TOPHBIM MIPOU3BOJCTBOM,
IUITAHUPOBAHUS W YIPABJICHHUA
JIaHHBIMU (MomenupoBaHue
MECTOPOKIECHHI; OLEHKA 3aIacsl
MapKuieiiepckue paboThI

MPOEKTHPOBaHUE TOPHBIX pPaboT
ABTOMATH3ALUsI OTYETHOCTH )

leomexaHndeckoe MOJACIHPOBAHHE
3TO cucreMa KOHEYHO-
3IIEMEHTHOTO aHamm3a,
UCTIONb3yeMasl JJIsl PelICHHs 3aaadu
TCOMEXaHUKH W  TUIAHUPOBAHHS
ropueix  pabor. IlpencraBmsier
co00if makeT  BBIYHCIUTEIBHBIX

IpOTrpamMm JUIst KOHEYHO-
JJIEMEHTHOTO pacd€ra HanpsHKEHHO
-1e(OpMHUPOBAHHOTO COCTOSIHUS

COOpYKCHHUH,  (YHAaMCHTOB W
MacCHBOB FOPHBIX MOPOJI.
IIporpaMMHBIE  TPOAYKTEI IO

MO/IEJTUPOBAHUIO BO3IyIIHON
cpensl PYIHHKOB MO3BOJISIET
MIPOEKTHUPOBATH CHCTEMBI
BEeHTWISIIUY, BO3AyXOMOJATOTOBKU
u KOHJULUOHUPOBAHUS
TOPHOIOOBIBAIOIINX HPEANPUATHIA,
(mpoexTupoBaHUe CUCTEMBI
BEHTWJIALNU u

BO3YyXOIIOJATrOTOBKY;  BBIIOJIHEHHUE
pacueToB KOJUYECTBA BO3AyXa IJIL
MIPOBETPUBAHUS pyAHUKa;
pa3paboTka TIIaHA MEPOIPHITHI
[0 JIOKAIM3alWH W JIMKBHIAITIHA
HNOCIEICTBUMA  aBapuM;  aHajIu3
TEXHUYECKHUX peuieHui
MIPOBETPHUBAHMS paOOYHX 30H)

TopHsIe TUTAHUPOBIIUKH B
COBPEMEHHOM MHpe 3TO
MpOorpaMMHOE  OOecleYeHHe IS

VYueOHple MecTta (CTONBI W CTynmbsl). Pabodee MecTo TpermomaBaTels.
Kommnberorep ¢ pgoctymoM B HMHTEpHET. VIHTEpakTUBHBIM  KOMIUIEKC
TEACHTOUCH 7.0 86. Komnsiotrep SOFTLINE CORE 17/64GB/2TB.




TOPHOIOOBIBAIOIICH oTpaciy,
KOTOpOE  TOJJIEP)KUBAET  BECh
mporecc OT  pa3BeakH 10
npousBoncTBa. OHH  Tmpejuiaraert
HHCTPYMEHTHI IS TUIAHAPOBAHWUS,

MPOEKTUPOBAHHS, COCTaBJICHHS
rpadUKoOB U ONTHMHU3AIMUA TOPHBIX
paboT.

6. METOJUYECKHUE YKA3AHUA JJIAA OBYYAIOIINXCA 11O OCBOEHUIO JUCITUIIJIMHBI (MOAY JISA)

Mertoauueckre ykazaHHs I 00yJaroIIuXCsl IO OCBOSHHIO AUCIUTLTHHEI

- Uzyuenue pabodeil mporpaMmsl JUCHUIIHHBL.

- Obs3aTenbHAs MOTOTOBKA K MMPAKTHYECKUM 3aHATHAM.

- I3yueHre OCHOBHOM U JONOJIHUTENBHOM IUTEPATYphl, MHTEPHET-UCTOYHUKOB.
- BrinosiHenue Bcex BUAOB CaMOCTOATENBHON PabOTHI.

D¢ dexTnBHOE OCBOCHHE TUCIUIUIMHEI TIPEJIIONIATACT PETYISIPHOE MOCEIIEHHE BCEX BUOB aAyANTOPHBIX 3aHATHH, BBITOTHEHNE
[UIaHA CAMOCTOSTENBHON PabOThI B IOJIHOM 00BEME M IPOXOKIACHHE ATTECTAIIMU B COOTBETCTBUH C KaJCHAAPHBIM YICOHBIM
rpaduKoM.

CTyneHTy peKOMEHIyeTCsl 03HAKOMUTBCS CO CIIICKOM OCHOBHOM M TOMONHUTENBHOH IUTepaTyphl. JJocTyn kK nHpOpMannoHHBIM
pecypcaM OMOITMOTEKN 1 HHPOPMAITMOHHO-CIIPABOYHBIM CUcTeMaM ceTH "MHTepHeT" opraHn30BaH B YUTAILHOM 3aie OMOIMOTEKH
co ctaunoHapubix [19BM, 6o ¢ muynoro [I9BM (HoyrOykKa, IIaHIIETHOIO KOMIIBIOTEpa WM MHOTO MOOMIIBHOTO YCTPOHCTBA)
TIOCPEICTBOM OECIIPOBOJHOTO AOCTYIIA IIPH aKTUBAIUY WHIUBHIYAIEHON YICTHOH 3aIIHCH.

[Tonp30Banne HHPOPMATHOHHBEIMU PECYpCaMU PacIIMPSeT BO3MOKHOCTH OCBOCHHUS TEOPETHIECKOTO KypCa, BBITTOTHEHHS
CaMOCTOSITENTFHON paboTEHI.

[pakTHYyeckue 3aHATHS BKIIOYAIOT B ce0s1 OCBOCHHUE NEHUCTBUIL, 00CYKICHUE MPOOJIeM IO OCHOBHBIM pasJiesiaM Kypca U
HaIpaBJICHBI

Ha yrIIyOJIeHHe N3ydeHHOTO TEOPETHUECKOTo MaTepuala U Ha MPUOOPETeHHE YMEHHI U HABBIKOB.

CamocrosiTenpHast paboTa CTYICHTOB BKIIFOYACT OCBOCHHUE TEOPETHYECKOTO MaTepHaia, MOArOTOBKY K BBIMOJHEHHUIO 3aJaHHI
NPaKTHYCCKUX 3aHATHH, W TIOATOTOBKY K aTTECTallHH.

MeTtoanyeckre peKOMEHJAIMU 10 OpraHu3aluy 00pa3oBaTeNbHOrO Mpolecca Uil 00ydeHHs UHBAJIMIOB U JIUI] C OTPpaHNYCHHBIMH
BO3MOXKHOCTSIMH 310POBbS

[Tpr HEOOXOAUMOCTH TPOTPaMMa TUCIIMTUTHHBI MOXKET OBITh aaTHPOBAHA JUIsl HHKITFO3UBHOTO OOYICHUST HHBAIHIOB H JIHII C
OTpaHUYECHHBIMH BO3MOXKHOCTSIMU 37I0POBBSI C YI€TOM OCOOSHHOCTEH MX MCUXO(PU3NIECKOTO PA3BUTHS, WHANBUAYATBHBIX
BO3MOXKHOCTEH M HEOOXOIUMBIX CHEUAIBHBIX YCIOBHHA UX O0YUEHHUS.

[Ipu HanMuuuM B TpyMIE CTYACHTOB C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 37I0POBbS BO3MOKHO HCIIOJIB30BATh aalTHBHbIE
TEXHOJIOTHH.

JJ1s1 CTYIeHTOB C OTPaHUYEHHBIM CITyXOM:

- HCTIOJIb30BaHUE Pa3HOOOPA3HBIX TUAAKTHICCKUX MATEPHATIOB (KApTOYKH, PUCYHKH, MUCBMEHHOE OMUCAHUE, CXEMBI U T.I1.) KaK
TIOMOIIb JIJTsI TOHUMaHHS U PEIICHNsI TOCTaBICHHOH 3a/1a4uu;

- HCTIOJIb30BaHUE BUACOMATEPHUAIOB, KOTOPHIE JAIOT BO3MOXKHOCTD MOHSTH TEMY 3aHSTHS U OCYIIECTBUTH KOMMYHHKATHBHBIE
JNEUCTBUS;

- BBITIOJIHEHUE MPOCKTHBIX 33/IaHUH TI0 U3y4aeMbIM TEMaM.

JIJIs CTYIeHTOB ¢ OTrpaHMYEHHBIM 3PEHHEM:

- HCTIOJIb30BaHUe (PUITBMOB C BO3MOXKHOCTBIO BOCHIPHUSTHS Ha CIyX JIaBA€MOM B HUX HH()OpMAIIMHU AT TOCIIEIYIOIIETO ee
0o0CyX/IeHNUS;

- HCTIOJIb30BaHUE ayTNOMAaTEPHAIIOB MO U3yIaeMbIM TeMaM, UMEIOIUMCS Ha Kadepe;

- HHAMBHyaJbHOE OOLICHUE C IPENOIaBaTeNIeM 110 H3ydaeMOMY MaTepHay;

- TBOPUECKHUE 3a/1aHUs 10 U3YIaeMbIM TeMaM HJIH 10 JUYHOMY KEeJIAHHUIO ¢ YUETOM HHTEPECOB 00y4aeMoro.




