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IIporpamma rocymapcTBEHHOTO »JK3aMeHa pa3paboTaHa B COOTBETCTBHH C TpeOOBaHMSIMH OOpa30BATEIHHOTO
crangapra: DenepanbHBI TOCYNapCTBEHHBIN 00pa30BaTENBHBIA CTaHIAPT BBICIIETO OOpPa30BaHUS - CICHHAIUTET I10
cnenuanpHOCTH 21.05.04 TopHOE nmemo (mpuka3 MunoOpHayku Poccuu ot 12.08.2020 r. Ne 987); Ha ocHOBaHUH y4eOHOTO
IJaHa OCHOBHOW TMpodecCHOHANbHOW 00pa3oBaTenbHON Mporpammsbl Beiciiero odpazoBanus ®PI'BOY BO «/lorHTY» mo
cunenuanproct 21.05.04 T'opHoe nenmo, HampaBieHHOCTh (mpodwis) / crenuanu3aius «B3psiBHoe memo» mis 2025 roga
npuéma.

1 OBIIIUE MOJIOKEHUSA

I'ocyapcTBEHHBIN DK3aMEH SBJIAETCS COCTABHOW YacTbK) TOCYJApPCTBEHHOM WTOIOBOM aTTECTALMM U IIPOBOAUTCA C
LEIbl0  YCTAaHOBJICHUS  COOTBETCTBUS  PE3yJbTaTOB  OCBOGHHS  OOy4alOIUMCS  OCHOBHOM  Hpo(ecCHOHAIBHOU
0o0pa3oBaTeNbHOM TNpOrpaMmbl BbIcHIero o00pa3oBaHus TpeOOBaHUsIM oOpa3oBarenbHOro cranaapra: denepanbHbINA
TOCY/IapCTBEHHBII 00pa3oBaTeNbHBI CTaHAAPT BBICIIETO 00pa3oBaHWs - CIENUaNuTeT NHo crenuansHocTn 21.05.04
T'opnoe neno (mpukaz Munooprayku Poccun ot 12.08.2020 r. Ne 987).

locynapcTBeHHBIN 9K3aMeH SBISETCS MEXIUCLHUIIMHAPHBIM, II0 CBOEMY COZIEP)KaHHMIO OXBaTBIBAE€T pa3/iellbl
OCHOBHBIX TUCLUIUIMH Y4eOHOTO IUTaHa ITOATOTOBKM crHenuanucrtoB npuéma 2025 roma OCHOBHOHM NpodeccHOHATbHON
obpaszoBatenbHON mporpammbl Beiciiero obOpazoBannsa ®I'BOY BO «donHTY» mo cmemmansnoctu 21.05.04 Toproe
JIeII0, HaIpaBIeHHOCTH (TIpo¢wiip) / cnenmanu3anys « B3peiBHOE 1110,

TpynoeMKOoCTh TIOATOTOBKH K IPOBEACHHIO U MIPOBEICHUS TOCYAAPCTBEHHOTO 9K3aMEHA COCTAaBIISIET 2 3.€.

K rocynapcTBeHHOMY 3K3aMEHy JMOIYCKalOTCs OOYYarolIMecs, YCIEIIHO 3aBEpIIMBIINE TEOPETHUECKOe OOydyeHue U
MPaKTHYECKYIO IOJrOTOBKY B COOTBETCTBHH C OCHOBHOHM IpOQecCHOHAIbHOW 00pa3oBaTeIbHONW IPOrpaMMON BBICILIETO
obpazosanust PI'BOY BO «lorHTVY».

OOyuaromuiicsi, yCremHo CAaBIIMH TOCYAapCTBEHHBIH 3K3aMEH, JIOMYCKAeTCs K BBINOJHEHHIO M 3aIUTE BBITYyCKHOU
KBaJM(UKAIIMOHHON paboThl. B ciydae momyueHnst mo pesysibTataM rocyJapCTBEHHOTO 3K3aMEHa HEYIOBIICTBOPUTEIBHON
OLIeHKH, o0yyatomuiics nomexut oruuciennto u3 ®IbOY BO «loaHTY».

2. IEPEYEHb OLIEHUBAEMBIX B XO/IE TOCYIAPCTBEHOI'O 9K3AMEHA KOMIIETEHIIA B .
COOTBETCTBHHU C 3AIINTAHUPOBAHHBIMHU PE3YJIbTATAMU OCBOEHUSA OBPA30OBATEJIBHOU
IMPOI'PAMMBI

OIIK-1 Cnocoben MNPUMCHATH 3aKOHOAATCJIbHBIC OCHOBBI B o0actsx HEAPOIOJIb30BaHUAA, o0ecreuyeHusT SKOJIOTHUYCCKOH U
HpOMLI].HJ'IeHHOﬁ 0e30macHOCTH IIpyu MOHCKAX, Pa3BCAKC U pa3pa60TKe MeCTOpO)K,Z[eHI/If/lI TBCPABIX ITOJIC3HBIX HMCKOIIACMBbIX,
CTPOUTEIBCTBE U DKCIUTYaTallu! ITOA3EMHBIX 00BEKTOB

OIIK-1.1 Hcnone3ys 3HAaHHWE NPHHIMIIOB TOCYJAapCTBEHHOW IOJIUTUKKA B cepe HEAPONONIb30BAHUS, aHATU3UPYET
CONlepXKaHWE W TMPHUMEHSACT B MPAKTUYCCKON NEATCIBHOCTH IOJOXKCHUS HOPMATHBHO-TIPABOBBIX aKTOB B cdepe
9KOJIOTHYECKOTO 3aKOHO/ATENIbCTBA, a TAKXKE MPOMBIINUICHHONW O€30MacCHOCTH TPU IMOMCKAX, pa3BeIKe U pa3padoTke
MECTOPOXKICHUI TBEPABIX MOJIC3HBIX UCKOMAEMBIX, CTPOUTEIILCTBE U IKCILTyaTalluy OA3EMHBIX O0BEKTOB;

OIIK-10 CnocoGeH mpUMEHATH OCHOBHBIC MPUHIMITEI TEXHOJIOTHH AKCIDIyaTallMOHHON pa3BeOKH, JOOBIUM, IepepaboTKH
TBEPABIX IMOJIC3HBIX HCKOMMAEMBIX, CTPOUTEIIBCTBA U OKCILTyaTalluH MMOJA3EMHBIX 00BEKTOB

OIIK-10.1 T'oroB aHanmM3MpOBaTH TOPHO-TEOJIOTHYECKHE IOKa3aTeIH MECTOPOXKAEHHs, 000CHOBBIBATH BHIOOp criocoda
BCKPBITUSI W CHCTEMBI Pa3pabOOTKM MECTOPOXKACHHH, OCYIIECTBIATh pa3pabOTKy TEXHOJIOTHYECKHX CXEM, BBIOMPATh
HEOOXOAMMOE TEXHOJIOTHYECKOE OOOpYMOBaHME, OMNPENENATh IapaMeTphl TEXHOIOTHMYECKHX MPOLECCOB U
obecnieunBaTh WX 3((EKTUBHYIO OpPraHM3AIMI0 M OE30IacHOE BEHINIONHEHHE IPH SKCIUTYaTallMOHHOW pa3BenKe u
JI00BIYE TBEPBIX TOJIE3HBIX HCKOITAEMBIX OTKPBITBIM CIIOCOOOM;

OIIK-10.2 ToToB mnpuHHUMAaTh Ha OCHOBE AaHaIW3a TOPHO-TEOJIOTHUECKUX IOKaszaTelell  MeCTOpOXKICHHUS,
00OCHOBaHHBIE TEXHMYECKHE pEIICHHsS 10 BBIOOPY CXEM BCKPBITUS, IIOATOTOBKH, CHCTEM pa3pabOTKu
MECTOPOXKJICHUI IIOJIE3HBIX HMCKOIAeMbIX, BBHIOOPY TEXHOJIOTMYECKOro oOopymoBaHHUs, Oe30macHOM M 3(QQEeKTUBHOM
OpraHM3alH TEXHOJIOTHYECKUX MPOLECCOB, OINPEAETATh MapaMeTpbl TEXHOJOTHYECKHUX IIPOLECCOB INPH IOA3EMHOI
JI00BIYE TBEPIBIX MOJIC3HBIX HCKOTIAEMBIX;

OIIK-10.3 ToToB aHaNU3MpOBaTh BIHMSHUE TOPHO-TEOJIOTHYECKUX YCJIOBHH, IPOEKTHPOBaTh (OpMYy, paszMepbl
MOTIEPEYHOT0 CEYCHUs BHIPAOOTOK M TEXHOJOTHIO UX CTPOUTENBCTBA, 0OOCHOBBIBATH BBHIOOP MalIMH M 000OpYJOBaHMS,
OINpENEesATh OCHOBHBIE MapaMeTphl TEXHUKH U TEXHOJIOTHH, OCYIIECTBIIATh KOHTPOJb M oOecreyrBaTh HMPaBUIBHOCTh
BBINTOJIHEHHSI NPOM3BOACTBEHHBIX 3aJlaHW, NMPUHUMATh TEXHUYECKHE PEUICHUs 10 O0ecHeyeHnIo 0e30MacHOCTH NpHU
CTPOUTEIBCTBE U SKCIUTyaTalluy MOJ3EMHBIX 00BEKTOB;

OIIK-10.4 ToTtoB aHanmM3WpOBaTH CIOCOOBI OOOTAaIIEHWs W TEpepadOTKH TIONE3HBIX HMCKOMAeMBIX, aHAJIH3HUPOBATH
Ka4yecTBO J0OBIBAEMOTO0 MHHEPAIBHOTO CBHIPhS, & TaKKe CHOCOObI €ro O0OoTramieHusi U TepepabdoTKH C TO3HMILUit
¢dopMupoBaHusi 0e€3- WM MAaJOOTXOJHOTO IPOM3BOJCTBA, MO 33JaHHBIM XapaKTEPUCTHKAM CHIPbS PACCUMTHIBATH
MoKa3aTeay OOOTramieHusl, MPOU3BOJUTh CPAaBHUTENBHYIO OLEHKY TEXHOJIOTHYeCKOH 3((EeKTUBHOCTH NPUMEHEHUS
Pas3MUYHBIX METOJOB M IPOIIECCOB OOOTAICHUS] NPUMEHHUTENIFHO K JJAHHOMY IOJE3HOMY HCKONAaeMOMYy, BBIOMpATh U
ONpENENsATh IapaMeTpbl TEXHOJOTMUECKMX CXEM IIO/ITOTOBHUTENBHBIX, TIPaBUTAIMOHHBIX, (UIOTAIIMOHHBIX U
BCIIOMOTaTEJIbHBIX MTPOLIECCOB 00OTaNeHNs, 000CHOBAaHHO BBIOMPATh OCHOBHOE TEXHOJIOTHYECKOE 000y I0BaHHE;

OIIK-11 Cmocoben pa3pabaTeiBaTh M PEaTU30BHIBATH IUIAHBI MEPOIPHATHH IO CHIDKEHHIO TEXHOTEHHOW Harpy3KH
MPOU3BOACTBA Ha OKPYXKAIOIIYIO Cpely NpU SKCIUIyaTallHOHHOH pa3Benke, HoOblde M IepepaboTKe TBEPABIX IMOJE3HBIX
HCKOITAaCMBIX, a TaKKEC IIPU CTPOUTCIILCTBE U OKCILTyaTalluu MOA3CMHBIX 00BEKTOB




OIIK-11.1 3naer skomormueckue MpoOIEMBI, CBSI3aHHBIE ¢ pabOTONH OOBEKTOB MHUHEPAIbHO-CHIPHEBOTO KOMIUIEKCA, U
[PaBOBBIE  METOABl  PALMOHAIBGHOTO  IPUPOAONOIB30BAHMSA, yMEET ONpEeAeNIiTh  CTENEeHb  AHTPONOTCHHON
HAPYIICHHOCTH TEPPUTOPHH, BHIOMPATh METOMIBI U CIIOCOOBI 3aIUTHI aTMOC(Epsl, THAPOCchEpsl, JUTOCHEPHI, a TAKKe
PEKYJIbTUBALIMU 3arpsA3HCHHBIX W HAPYIICHHBIX 3€MEJIb, TOTOB pa3pa6aTLIBaTb H pCaJIM30BBIBATH IIJIAHBI MepOHpI/IHTHﬁ
[0 CHIDKCHUIO TEXHOTCHHOH Harpy3Kd IPOM3BOJCTBA Ha OKPYXKAIOLIYIO Cpeldy IpH SKCIUTyaTallMOHHON pa3Belike,
J00bIYe U mepepadoTKe TBEPHABIX MOJIE3HBIX MCKONAEMBIX, a TaK)KEe IPH CTPOUTEIHCTBE M IKCILIyaTallMH IOA3EMHBIX
00BEKTOB;

OIIK-12 CnocoGeH ompenensiTs NpOoCTPaHCTBEHHO-TEOMETPHIECKOE IOJ0KEHHE OOBEKTOB, OCYIIECTBISATH HEOOXOIUMBIE
reofie3NYecKue 1 MapKIIeHaepcKie H3MepeHns, 00padaThIBaTh M HHTEPIIPETHPOBATH UX PE3yIbTaThI

OIIK-12.1 3HaeT OCHOBHBIC IOHATHUS B OOJIACTH TCOIC3MH W METOIBI T'€OJC3UYCCKHX CBEMOK, YMEET H3y4YaTh
MECTHOCTb W pEIIaTh WHXXCHEPHBIC 3aJa4yd 10 TOmoTrpauyYecKuM KapTam, BIaJeeT METOJaMH H CPEICTBAMH
MIPOCTPAaHCTBEHHO-TEOMETPUIECKHX HM3MEPEHUH OOBEKTOB HA 3€MHOW MOBEPXHOCTH, a TakKe 00pabOTKH pe3ylbTaToB
Te0Ie3NYECKUX M3MEPEHHH, B TOM YHCIE C WCIIOJB30BaHHEM COBPEMEHHBIX TEOAC3MUCCKHX MPHOOPOB U
KOMIBIOTEPHBIX CPEICTB;

OIIK-12.2 3HaeT MeTOABI U3MEPEHUI, BHIYUCICHUN U OIIEHKA TOYHOCTH MAapKIICHIECPCKUX pabOT MpPU CTPOUTEIHCTBE
U OSKCIUTyaTallMd IIaXT ¥ MOJ3EMHBIX COOPYXKCHHW, YMTACT U BBHIMOJHSACT IUIAHBI TOPHBIX BBIPAOOTOK W JIPYTYIO
MapKIIECHIePCKYl0 TpadHUyeckyro JIOKYMCHTAIMIO, yMeeT padoTaTh ¢ MapKIICHIEepCKMMH mnpuOopaMu U
WHCTPYMEHTaMH, BIaJeeT METOJaMU U CpEICTBaMHU MPOCTPAHCTBEHHO-TEOMETPUUECKUX HM3MEPEHUN TOPHBIX
BEIPA0OTOK, a TaK:Ke 00pabOTKH pe3yIbTaTOB MAaPKIICHACPCKIX H3MEPEHH;

OIIK-12.3 3HaeT OCHOBHBIC MpaBHIa M METOABI IOCTPOCHHS W UYTEHHUS YepTeXel, 3CKHU30B IPOU3BOJCTBEHHBIX
00bEKTOB, TpaBHia O(GOPMIICHHS TEXHHYECKON JOKYMEHTAllMM B COOTBETCTBHM C JEHCTBYIOIIMMH CTaHAAapTaAMH,
BBINOJIHAET TpaUuecKylo JOKyMEHTAIMI0, B TOM YHCJIE C UCIOJIb30BAaHHEM COBPEMEHHBIX CPEICTB aBTOMATH3alMU
MIPOEKTHUPOBAHUS;

OIIK-13 CnocobeH omepaTHBHO YCTPaHATh HAPYIICHHWS MPOU3BOJICTBCHHBIX IIPOIECCOB, BECTH TEPBUYHBIA yUET
BBINIOJIHAEMBIX Pa0OT, aHAIN3UPOBATH ONIEPATHBHBIE M TEKYIIWE ITOKAa3aTeNIH MPOU3BOACTBA, OOOCHOBBIBATH MPEIUIOKEHHS
10 COBEPLICHCTBOBAHUIO OPraHU3AIMH [IPOU3BOACTBA

OIIK-13.1 3HaeTr OcHOBHBIE ONEpPATHBHBIE U TEKyIIHE IOKa3aTeNId T'OPHOrO MPOU3BOJACTBA, YMEET BECTU IEPBUUHBIN
YYeT BBINOJNHSAEMBIX pPa0OT B TOPHOM IIPOM3BOJCTBE, pa3pabaTbiBaTh W OOOCHOBBIBATH IIPEUIOKEHUS O
COBEPILICHCTBOBAHMIO MPOM3BOJCTBEHHOTO IIpollecca TOPHOIO IPEANpPUATHS, TOTOB OIEPATHBHO YCTPaHATh
HapyLICHUs] POM3BOJCTBEHHBIX IIPOIECCOB C YYETOM MPUHIOWIOB PAlMOHAIBHOW OpPraHW3alMd  TOPHOTO
TIPOM3BOJICTBA;

OIIK-14 CnocobeH pa3pabaThiBaTh MPOEKTHbIE HWHHOBALMOHHBIE DEIICHHS I10 AKCIUTyaTAal[HOHHOW pa3Belke, A00bIve,
nepepaboTKe TBEPJIBIX MOJIE3HBIX UCKOIIAEMBIX, CTPOUTENILCTBY U SKCIUTyaTalluy MTOJ3€MHBIX 0OBEKTOB

OIIK-14.1 CmocobeH OLEHUTHh NMPEUMYIIECTBA COBPEMEHHBIX PEIICHWH B TEXHOJOTMH JOOBIYM TBEPABIX ITOJNE3HBIX
UCKOIIAeMBIX ~ OTKPBITBIM ~ CHOCOOOM, TOTOB  pas3pabaTbiBaTh IPOEKTHBIC WHHOBAIIMOHHBIE  PEIICHHS 110
9KCIUTYaTAl[MOHHO pa3BelKe U JOObIYe TBEPABIX IOJIC3HBIX HCKONIAEMBIX OTKPBITBIM CIIOCOOOM;

OIIK-14.2 CnocobeH OIEHNTH MPEUMYIIECTBA COBPEMEHHBIX PEUICHHH B TEXHOJIOTHMH MOJ3EMHON JOOBIYM TBEPABIX
MOJIE3HBIX HCKOMAeMbIX, TOTOB pa3paldaThBaTh IPOEKTHbIE WHHOBALMOHHBIE PENICHUS 110 O3KCIUTyaTallMOHHON
pa3BeIKe U ITOI3eMHOM JOOBIYE TBEPABIX MOJIE3HBIX HCKOMACMBIX;

OIIK-14.3 Brnanmeer mepBHYHBIMH HaBBIKAMH OOOCHOBaHHS M BBIOOpa MHHOBAIIMOHHBIX TEXHOJOTMYECKHX PEIICHHA,
pacyera OCHOBHBIX MapaMeTPOB TEXHUKM M TEXHOJOTMH JUIsi KOMIUIEKCHOTO, S(PQeKTUBHOr0 u Oe30macHoro
CTPOUTEIBCTBA M IKCIUTyaTallMd TOPHOTO INPEINPHATHS WIM MOA3EMHOT0 OOBEKTa B COOTBETCTBUHM C TpeOOBaHHMSIMHU
HOPMAaTHBHBIX JOKYMEHTOB B 00JIACTH MPOMBIIUICHHOH U 9KOJIOTHUECKON 0€30IacHOCTH;

OIIK-14.4 TotoB pa3pabaTeiBaTh MPOCKTHHIE WHHOBAIMOHHBIC PEIICHHWS II0 TIepepaboTKe TBEPABIX ITOJNE3HBIX
HCKOITAeMBIX, CIIOCOOCH OLEHUTH NPEHMYILECTBA COBPEMEHHBIX PEIICHHH B TEXHOJOTHH OOOTAICHUS M IepepaboTKH
TIOJIC3HBIX UCKONIAEMBIX, COCTABUTH IPUHLUIINAIBHYIO CXeMy 00OTaIlleHUs U [IepepadOTKU ChIPbS;

OIIK-14.5 TlpumeHseT 3HaHME 3aKOHOB M YpPaBHEHWM TUAPOCTATHKH, KMHEMAaTHKH WM JUHAMUKH KMJIKOCTU MpHU
pellleHNH MNpPaKTHYECKUX MHXKEHEPHBIX 3aJad, BIaJeeT METOJUKAMH THAPABIMYECKUX pPacyeToB, B TOM 4YHCIE
METOIMKaMH pacdera TPyOONpPOBOJOB M METOAMKAaMM pacdera CHJI JaBICHHWA OJKHIKOCTH Ha IUIOCKHE U
KPHBOJIMHEHHBIE CTCHKH, YMEET HCIIOIB30BaTh OCHOBHBIC IPHOOPHI W CHOCOOBI M3MEPEHHMs JaBJICHUH, CKOPOCTEH U
PacXom0B XHUIKOCTH U OIIEHMBATH TOYHOCTh BBIIIOJIHEHHBIX U3MEPEHHUIA;

OIIK-14.6 Ucnomp3yer 3HaHMe OOMIMX 3aKOHOB M NPUHLMUIIOB MEXaHMKM, NPUMEHSET MeTOAbl (U3HMKO-
MaTeMaTH4eCKOro MOJEIMPOBAHMS PAaBHOBECHS W JBIDKCHUS MEXAHWYECKUX CHCTEM IPH PEUICHUH MPAaKTUYECKUX
WH)KCHEPHBIX 33]1a4;

OIIK-14.7 VYwmeer ¢opMHpOBaTh WHKCHEPHBIC pacdeTHBIE CXEMBl Ae()OpPMUPYEMBIX TEXHHYECKHX OOBEKTOB,
OLICHUBATh HANPSDKEHHO-Ie(OPMHUPOBAHHOE COCTOSHHE TEXHHYECKMX OOBEKTOB, IeJaTh BBIBOJBI O IPOYHOCTH,
KECTKOCTH M YCTOMYUBOCTH OOBEKTOB € YU€TOM MEXaHHYECKHX XapaKTEPUCTHK MaTepHAIOB;

OIIK-14.8 3Haer OCHOBBI Teopuu pabOTHl M BIAJCET METOJAMH HPOEKTUPOBAaHMS JAETaled M Y3JI0B TOPHOIO
o0opynoBaHMS € y4eTOM HX (PyHKIMOHAJIBHON KiaccH(UKanuy, B TOM YHCIE C HCIIOJH30BAHHEM COBPEMEHHBIX
KOMITBIOTEPHBIX TEXHOJIOTHH U ITAKETOB MPUKJIIATHBIX IIPOIPaMM;

OIIK-14.9 3naer o0sacTd TpUMEHEHUs, KIacCU(PHUKAIMI0O W MapKUPOBKY MAaTEpPHaJIOB, CIOCOOBI 00paboTKH




MaTepHaloB, yMeeT BbIOpaTh MaTepHaldbl Ha OCHOBE aHajdW3a HX CBOWCTB Ui KOHKPETHOTO TIPHMEHEHUS B
pa3pabaThIBAEMBIX IIPOCKTHBIX PEIICHUSAX;

OIIK-15 CnocobeHn B cocrase TBOPYCCKUX KOJUJICKTUBOB U CaAMOCTOATCIBbHO, KOHTPOJIUPOBATHL COOTBETCTBHUC ITPOCKTOB
TpG6OBaHI/I$IM CTaHAapTOB, TCXHUYCCKHUM YCIOBUAM U JOOKYMCHTaAM HpOMBIIHJIeHHOﬁ 6630HaCHOCTI/I, paBpa6aTBIBaTI>,
COIri1aCoBbIBATh n YTBCPKAATH B YCTAHOBJICHHOM nopsiaAKe TCXHUYCCKHEC n METOOUYCCKHEC JAOKYMCHTHI,
PErIIaMCHTUPYIOIIHNE MTOPAAOK, KaYCCTBO U 0€30IaCHOCTD BEITIOJIHEHHS TOPHBIX, TOPHO-CTPOUTCIIbHBIX U B3PBIBHBIX pa60T

OIIK-15.1 3naer MeTomsl W CpEACTBA H3MEPEHWH (U3MYECKUX BEIMYHMH, OpraHU3alMOHHBIC, HAy4YHbIE U
METOJIMYECKHE OCHOBBI METPOJIOTMYECKOr0  OOECHEYEHUs, YMEeeT KOHTPOJIMPOBATh COOTBETCTBHE IPOEKTOB
TpeOOBaHMSAM CTaHAAPTOB, TEXHHMYECKHM YCJOBUSIM M JOKYMEHTaM IPOMBIIIIEHHON 0e301macHOCTH, pa3padaThiBaTh,
COMNIaCOBBIBaTh M YTBEPXKJAaTh B YCTAHOBICHHOM MOpPAAKE TEXHHUUECKUE M  METOJUYECKUE JOKYMEHTHI,
perflaMEeHTHPYIOIIUE TOPS/IO0K, KadeCTBO M OE30IacHOCTH BBHINMOJHEHUS TOPHBIX, TOPHOCTPOUTENBHBIX M B3PBIBHBIX
pabor;

OIIK-16 CnocobeH NpUMEHSATh HAaBBIKA pa3pabOTKH CHUCTEM IO OOECHEYECHUI0 3KOJOTHUYECKOH K TPOMBIIUICHHON
0€30MacHOCTH IpU TNPOM3BOACTBE Pa0OT MO IKCIUTyaTallMOHHOHM pasBeske, NOObIUe W IepepadoTKe TBEPIbIX IOJIE3HBIX
HCKOIAEMbIX, CTPOUTEIBCTBY U AKCILIyaTaI[MH MO3EMHBIX 00BEKTOB

OIIK-16.1 3Haer 3akoHOAATENBHBIE OCHOBHI W OCHOBHBIC INPHHIMIIBI OOECTIEYEHHS 3KOJIOTHYECKOH O0e30MacHOCTH
MIPEANPUATHNA TOPHOM MPOMBIIIIEHHOCTH, TOTOB yYacTBOBATh B Pa3pabOTKe MEPOMPUSATHI M CUCTEM IO 00ECICUEHUIO
9KOJIOTHYECKOH M TPOMBIIITIEHHOIH 0€30MacHOCTH MPH MPOM3BOACTBE pabOT MO IKCIITyaTallHOHHOW pa3BenKe, J0ObIue
U 11epepaboTKe TBEPABIX MMOJIE3HBIX UCKOMAEMBbIX, CTPOUTENBCTBY M AKCILUTyaTallluu MOI3EMHBIX OOBEKTOB;

OIIK-17 CnocobeH npUMEHSTH METOIbl O0ECICUCHHS NPOMBINIICHHONH O€30MacHOCTH, B TOM YHCIIE B YCIOBHUSX
Ype3BBIYANHHBIX CHTYAIlMH, NMPH MPOHU3BOJCTBE PadOT M0 SKCILIyaTallMOHHOHW pa3BeiKe, H0ObYe W mepepadoTKe TBEPIbIX
TIOJIE3HBIX NCKOMAEMBIX, CTPOMTEJILCTBY M 3KCIUTyaTallly ITOJ3eMHBIX 00BEKTOB

OIIK-17.1 3nHaer TeopeTHdeckWe OCHOBBI IIAXTHOW a’pOCTATHKH U a’POJUHAMUKH, COCTaB M CBOMCTBAa IIAXTHOU
aTtmocdepbl, TpeOOBaHMs K HUM M MPUYMHBI UX U3MEHEHUs, CIIOCOObI M CPEICTBAa KOHTPOJIS NMPOBETPHBAHUS IIAXT U
COJCp)KaHMsl Ta30B B IIAXTHOM BO3JyXe, TFOTOB pa3padaThiBaTh MEPONPHATHS 10 oOOecredyeHHIo Oe30MacHbIX
aTMoc(epHBIX YCIOBUIl TpyAa B TOPHBIX BHIpaOOTKaxX, B TOM YHCJE 10 CHIDKEHHIO NbUICOOpPA30BaHMS U YIaJICHUIO
BPEIHBIX W/WIM SIOBUTHIX Ta30B Ha paboyMX MecTax TOpPHBIX TNPEINPHUSITHI, y4acTBOBaTh B IIPOCKTHPOBAHHUHU
BEHTWISLIMM YYaCTKOB U LIAXTHI B II€JI0M, pa3pesa, MPEANPUATHI 110 000TalIeHUIO U TepepadoTKe yIis, Aera3aliy;

OIIK-17.2 3HaeT HOPMBI W TpaBWIa OXPaHBl TPYAa B TOPHOIOOBIBAIONICH MPOMBINUIEHHOCTH M TOPHOCTACATEIFHOM
JeNie, yMeeT BBIABJSATH BPEAHBIC W OMacHbie (DAKTOPBI, BIMSIONIME Ha PabOTOCIOCOOHOCTH, 370POBHE W IKHU3HB
pabOTHHKOB, pa3padaThiBaTh TEXHUYECKUE K OPraHM3allMOHHBIE pEIIeHUs Ui YIYy4IIeHUs YCIOBUH TpyJa,
oOecricueHuss 0E30MIACHOTO BEACHUS pabOT M MPEJOTBPAIICHUS aBapHil, CIIOCOOCH OICHUTh FOTOBHOCTH MPEANPHUSITUSL
K JIMKBHJAIIMY aBapHH, TOTOB MPHUMEHATh MEpPhl OOCCIICYCHHUS MPOMBINLIICHHOW O€30MacHOCTH, B TOM 4YHCIC B
YCIIOBHSIX YPE3BBIYANHBIX CUTYAITHII. ;

OIIK-18 CmocobeH ydacTBOBaTh B HCCIEIOBAHUSAX OOBEKTOB MPO(PECCHOHATHHOM NESATEIBPHOCTH W HX CTPYKTYPHBIX
SJIEMEHTOB

OIIK-18.1 Brmameer MeTomaMH W MaTEeMAaTHYCCKHM aIlllapaToM pa3pa0OTKH W HCCICAOBAHUS MaTEMAaTHUYCCKUX
MoJienell 0ObEKTOB MPOPECCUOHATBHON NESITEIPHOCTH M UX CTPYKTYPHBIX SJIEMEHTOB, CIIOCOOCH NMPHMEHSATh METOJIBI
CTaTHCTHUYECKOW 00paOOTKU ISKCIEPUMEHTATIBHBIX JaHHBIX, PETPECCHOHHOTO aHAINM3a M ONTUMH3AINH, YMEET PelIaTh
TEXHUYECCKHE 33aJa9d Pa3MIHOTO XapaKTepa ¢ WCIOIh30BAHHEM OCHOBHBIX ()OPMYJI M METOIOB BBICIICH MaTeMaTHKH,
aHANM3WPOBATh U MHTEPIIPETHPOBATH ITOTyUYCHHBIE PE3YIIbTATHL;

OIIK-18.2 VYmeer pa3pabaTbiBaTh METOJMKY, IUIAHUPOBATh M IPOBOAUTH OSKCIEPHMEHTAIbHBIE HCCIEAOBAHUS
00bEKTOB TPO(ECCHOHANBHON JESTENIbHOCTH M UX CTPYKTYPHBIX 3JEMEHTOB, NPOBOIUTH H3MEPEHHsI, COCTaBIATh
¢usnyeckne M MaTeMaTHYeCKHe MOJENH OOBEKTOB HCCIIEOBaHMSA, BiazeeT 0a30BBIMH METOJaMH CTAaTHCTHYECKOM
00pabOTKH IKCIIEPUMEHTAIBHBIX JaHHBIX;

OIIK-18.3 VYwmeer pa3pabarbiBaTh METOOWKY, IUIAHWPOBATH M MPOBOJHUTH OSKCIEPUMEHTAIbHBIC WCCICIOBAHUS
00BEKTOB MPO(ECCHOHATIBHON JAEATEIBHOCTH M WX CTPYKTYPHBIX OJIEMEHTOB, 3HAaeT YCTPOWCTBO M 0a30Bble
aJrOpUTMbl  pabOTHl  aMMapaTHBIX CHUCTEM HW3MEPEHHs, KOHTPOJAS HM PETHCTPAlMHd apaMeTpoB OOBEKTOB
poQeCCHOHATBHOMN IESTEBHOCTH ¥ UX CTPYKTYPHBIX JIEMEHTOB;

OIIK-19 CmocoOeH BHIMONHATE MAapKETUHTOBBIC HCCIICAOBAHUA, IPOBOAWTH SKOHOMHYECKHI aHAIW3 3aTpar sl
pean3aIiy TEXHOJIOTHYECKIX POIIECCOB U MPOU3BOJICTBA B IIEJIOM

OIIK-19.1 VYmeer aHamu3upoBaTh SKOHOMHYECKHE IIOKa3aTeNM W IPHUMEHSTHh BBIBOJBI aHANIM3a B IPaKTHYECKOU
JIESITEIbHOCTH, TOTOB BBIIIOJHATh SKOHOMHYECKMH aHalM3 3aTpaT M NPUOBUIM OT peaM3allid TEXHOJOTHYECKHX
MIPOLIECCOB M IIPOU3BOICTBA B 1EJIOM, BHIITOJIHATH MapPKETHHIOBBIE HCCIIEIOBAHHS Ha IPOU3BOJICTBE;

OIIK-2 CmocobeH NPUMEHATh HABBIKM aHAJIN3a TOPHO-TEOJNIOTHYECKUX YCIOBHH TPH SKCIUTyaTallHOHHOW pa3BeaKe M
J00BIYe TBEPABIX IOJIC3HBIX MCKOMIAEMBIX, a TAKXKE IIPU CTPOUTEIILCTBE U HKCIUTYaTALMU NTO3EMHBIX 00BEKTOB

OIIK-2.1 3HaeT OCHOBHBIC CTPYKTYPBl 3€MHOW KOpPHI M OCOOCHHOCTH TEOJIOTHYCCKHX MPOIECCOB, aHATU3UPYET
TOPHO-TCOJIOTHYECKUE, B TOM YHCJIEC THIPOTCOJIOTHYCCKHE, YCIOBHS IPH SKCIUTYaTalMOHHOW pa3BelKe W J0O0bIYe
TBEPHBIX MOJE3HBIX HCKOIAEMBIX, OMpPEICNseT OCHOBHBIC MUHEPANBl W TOPHBIC TIOPOMIBI, JIEMEHTHI 3aJeTaHHsI TOPHBIX
TTOPO/I, aHATM3UPYET T€OJIOTHUECKUE KapTHI;




OIIK-20 CnocobeHn yuacTBOBaTh B pa3padOTKe W peanu3alii o0pa3oBaTeNbHBIX IporpaMMm B cdepe cBoeit
po(heCcCHOHANBHOM ASSTEILHOCTH, HCTIOJb3Ys ClIeIHaIbHbIE HayYHbIe 3HAHHS

OIIK-20.1 Ymeer mnpuMeHSTH CIElMalbHBIC HAy4YHbIE 3HAHUS INPH pa3pabOTKe W peajn3alud 00pa30BaTENbHBIX
nporpamMM B c(epe CBOEH NpodecCHOHaIbHON NesTeNbHOCTH, pa3pabaThiBaTh IENH, COJACp)KaHHe, OpraHU3alnOHHO-
METOIMYECKHHA HMHCTPYMEHTapHi, IPOTHO3MPOBATH pE3YJbTAThl, BIAJEET IUNAKTHUYECKUMH M METOIUYECKUMHU
npueMaMu pa3paboTKu 00pa30BaTENbHBIX IPOTPAMM H MX KOMIIOHEHTOB;

OIIK-21 CnocobeH MOHUMATh NPUHLUIBI PadOTHl COBPEMEHHBIX MH(OPMAIIMOHHBIX TEXHOJIOTMH M HCIOJIb30BAaTh UX JUIS
pelieHus 3a71a4 NpohecCHOHAIBHON e TEIbHOCTH

OIIK-21.1 3Haer OCHOBHBIE TOHATHS COBPEMEHHBIX TEXHOJIOTHI 00pabOTKM WH(POPMANWU, CETEBBIE TEXHOIOTHH,
OCHOBBI MH(OPMAITMOHHON 0€30HacHOCTH W 3aIIUTHl WHPOPMANWH, IPUMEHSET MPOrpaMMHBIC MPOAYKTHI OOIIEro U
CIEMAIFHOTO Ha3HAYEHHUS B IPO(EeCCHOHAIBHON NeATeIbHOCTH;

OIIK-3 Cnocoben MNPUMCHATL  MCTO/bI I‘eOHOI‘OHpOMLIHIJ'IeHHOﬁ OLCHKHA MeCTOpO)K)IeHI/Iﬁ TBEPAbLIX  IMOJE3HBIX
HCKOIMAaCMbIX, TOPHBIX OTBOJOB

OIIK-3.1 3maer OCHOBHBIE OCOOCHHOCTH MHHEPANTBbHO-TUTOJIOTHYECKOTO COCTaBa MECTOPOXIEHHH ITOJNE3HBIX
HCKOIIAeMBbIX, THIPOTCOJIOTHYECKHE U HH)XCHEPHO-TeOJIOTHYeCKHe (DaKTOPHl OCBOCHHS MECTOPOXKACHHI IOJEe3HBIX
HUCKOIMAC€MBIX, BJIaACE€T OCHOBHBIMH TOPHO-TCOJOTUYCCKMMHU METOAAMH IIPpH FeOJ'IOFO-l'[pOMI:-ILHJ'[eHHOﬁ OLICHKC
MeCTOpO)KI[eHI/Iﬂ TBEPABIX IMOJIC3HBIX NCKOMTAEMBIX U TOPHBIX OTBOJOB;

OIIK-4 CrnocoGeH c ecTeCTBEHHOHAYUYHBIX IO3MIMI OIEHMBATH CTPOCHHE, XUMUYECKUH W MUHEpalbHBIH COCTAaB 3eMHON
KOpBI, MOP(}OJIOTHYECKHE OCOOEHHOCTH M TEHETWYECKHE THIBI MECTOPOKACHMH TBEPABIX IIOJIE3HBIX HCKOMAEMBIX IPH
pEILIeHNH 3aa4 [0 PAIOHATBHOMY U KOMIIEKCHOMY OCBOEHHIO T'€0PECYPCHOTO NMOTEHINANIA HEAP

OIIK-4.1 3HaeT OCHOBBI T€OJIOTUH, MUHEPAJIOTUH, THAPOTEOJOTHH, WHXKEHEPHOW TI'EOJIOTHMH, OLIEHWBAET CTPOCHUE,
XUMHUYECKUM M MUHEpPAJbHBIA COCTaB HEJAp, F€HETUYECKUE THUIIBI MECTOPOXKACHUN TBEPIBIX MOJE3HBIX HCKOMAEMBIX,
BJIaZIe€T METOAAMH JUAarHOCTUKA MHMHEPAJIOB U TOPHBIX MOPOA M M3YyUEHHUS] MACCUBOB TOPHBIX MOPOJA IJsl PELICHUs
3a/1a4 M0 PallMOHAIBHOMY U KOMIUIEKCHOMY OCBOEHHIO T'€0pECypCHOr0 MOTEHIIMAA HeAIp;

OIIK-5 CnocobeH MpUMEHSTh METOMIbl aHaln3a, 3HAHUS 3aKOHOMEPHOCTEH MOBEIEHUs, YIPABJICHUS CBOMCTBAMH TOPHBIX
TOPOJ ¥ COCTOSTHUEM MAacCHBa B IMpoIieccax JOOBIYN U MepepabOoTKH MOJE3HBIX HCKOMAEMBIX, a TAKXKe MPU CTPOUTEIHCTBE
1 OKCIUTyaTaluy NOA3CMHBIX O6'I)CKTOB

OIIK-5.1 3naer oOmue 3aKOHOMEpPHOCTH Ae(OPMHUPOBAHUS M Pa3pyIICHHS MaccuBa TOPHBIX IIOPOJ, YMEET OLIEHHBAThH
HaNpsDKCHHO-1€()OPMUPOBAHHOE  COCTOSIHAE  TOPOJ, NPOTHO3MPOBAaTh  YCTOHYMBOCTE  TOPHBIX  BBIPAOOTOK,
000CHOBBIBATH METOJIBI YTIPABIICHHS TOPHBIM JaBICHHEM, TPOW3BOANTH OOOCHOBAHWE ITapaMeTpoB Kpereil (00merok)
[IO/I3€MHBIX COOPYKEHUH;

OIIK-5.2 3Haer (Qu3nMKO-MEXaHWYECKHE CBOMCTBA MOPOJ, aKyCTHKY, TWAPOAMHAMUKY U  Ta30JUHaAMHUKY,
TEPMOJIMHAMHUKY, JJIEKTPOAMHAMUKY W PaJHaliOHHYI0 (U3MKY IOpOJ M MAacCHBOB, YMEET ONpEACNATh (pu3mKo-
TEXHHYECKHE TI1apaMeTpbl TOPHBIX IOPOA W MACCHBOB, pEIIAeT TEOPETHYECKWE W TNPaKTHYECKHe 3aJadd MO0
orpesieNieHnI0 HU3UIECKHX CBOMCTB U MPOLECCOB B TOPHBIX MOPOAAX U MACCHBAX;

OIIK-6 CnocobeH NpUMEHSATh METOABl aHaNW3a W 3HAHWS 3aKOHOMEPHOCTEH IIOBEACHUS M YIpPaBJICHUS CBOMCTBaMHU
TOPHBIX HOPOJ M COCTOSIHUEM MacCHBa B IIpOlleccax J0ObIYM U MepepaOOTKHU TBEPIbIX IOJIE3HBIX HCKOMAEMbIX, & TAKXKe
IIPU CTPOUTENILCTBE M AKCILUTYyaTal[1 ITOI3EMHBIX 00BEKTOB

OIIK-6.1 Bnameer mMeTomamu aHanmm3a (U3NYECKUX M MEXAHMYECKHUX CBOWCTB TOPHBIX HMOPOA W COCTOSHHS MACCHBA,
HAaBBIKAMH TSOMEXAaHMYECKHX pACUYeTOB TIPH CTPOHTENHCTBE IMOI3EMHBIX COOPY)KEHHH, HABBIKAMH BBIOOpA
paIOHANIEHBIX TEXHOJOTWH CTPOUTENBCTBA W SKCIUTyaTallkd TOPHBIX NPEATIPHSATHN WM MOA3EMHBIX OOBEKTOB C
Y4eTOM 3aKOHOMEPHOCTEH MMOBEIEHHSI TOPHBIX ITOPOLT;

OIIK-6.2 3Haer (HU3MKO-MEXaHUYECKUE, CTPYKTYPHO-TEKCTYPHBIE CBOMCTBA TOPHBIX IIOpOJl, T'OTOB IPHUMEHSTH
3aKOHOMEPHOCTH TTOBEJCHUS M YNPABJIECHUS CBOMCTBAMHU TOPHBIX IOPOJ M COCTOSHHEM MacCHBa B IIPOLECCaX JOOBIYN
U TepepabOTKH TBEPABIX IOJNE3HBIX HCKOMAEMBIX, a TaKXe MpPU CTPOUTENBCTBE M OIKCIUTyaTallUd ITOJ3EMHBIX
COOpY’KEHUH;

OIIK-7 CriocobeH NMpUMEHSITh CaHUTAPHO-TMIMEHMYECKUe HOPMATHBBI U NPaBWIa IPHU MOMCKAX, pa3Belke U pa3paboTke
MECTOPOXKICHUN TBEPIBIX MOJIE3HBIX UCKOMIAEMBIX, CTPOUTENIBCTBE U AKCIUTYaTaI[MH MOJ3EMHBIX 00BEKTOB

OIIK-7.1 ToroB opraHuM30BEIBaTH OOecricucHHE Oe30MMacHBIX YCIOBHN TpyAa NPH IMOWCKAX, pa3BeIKe W pa3paboTke
MECTOPOXKICHUI TBEPIBIX IIOJIE3HBIX HCKOINAEMBIX, CTPOMTENLCTBE W OKCIUIyaTallid IOJ3EMHBIX OOBEKTOB,
UCTIONB3Ysl CAHUTAPHO-TUTHEHUYECKHUE TPEOOBAHNA U JPYTHe HOPMATHBHO NTPABOBBIC JOKYMEHTHI;

OIIK-8 CnocobeH paboTaTh ¢ TPOrpaMMHBIM OOCCIICYCHHUEM OOIIEro, CIEIUANFHOTO HAa3HAYCHHUS W MOJICITHPOBAHUS
TOPHBIX M F€OJIOTHUECKUX 00HEKTOB

OIIK-8.1 3maer m yMeeT WCHOIB30BaTh (YHKIHMOHAT W HHCTPYMEHTHI COBPEMEHHOTO IPOTPaMMHOTO OOECIIeYeHHUs
O0IIEr0 W CIELMAIBHOTO Ha3HAYeHHS MJId pemieHus NpodeccHOHaNbHBIX 3aad, MOJCIUPOBAHUSA OOBEKTOB
poheCCHOHATBHOMN IEATSILHOCTH, B TOM YHCIIC TOPHBIX U TCOJIOTHUCCKUX 00BEKTOB;

OIIK-9 CnocobeH OCYIIECTBIATh TEXHHYECKOE PYKOBOACTBO TOPHBIMH W B3PBIBHBIMH pa0OTaMH IPU TOMCKAaX, pa3BEIKe
1 pa3paboTKe MECTOPOKICHUN TBEPHABIX IOJIE3HBIX HCKOMACMBIX, CTPOUTEIHCTBE M IKCILTyaTalldH IMOI3EMHBIX OOBEKTOB,
HETNIOCPECTBEHHO YIIPABIATH MPOIECCAMH Ha TMPOU3BOJCTBCHHBIX OOBEKTAaX, B TOM UYHCIEC B YCIOBHSAX YPE3BBIYAHBIX
CUTYyalul




OIIK-9.1 3HaeT TEXHOJIOTHIO W OPTaHU3AIMIO B3PBIBHBIX Pa0OT, TOTOB OOOCHOBBIBATH TEXHOJOTHIO, PACCUHTHIBATH
OCHOBHBIE TEXHOJIOTMYECKHE IapaMeTpbl M COCTAaBIATh TEXHHYECKYIO IOKyMEHTaUMI0 Ui S(QQEeKTHBHOrO H
0€30MacHOr0 IMPOM3BOJACTBA OYPOBBIX M B3PBIBHBIX PabOT Ha TOPHBIX NPEANPUSITUSAX, OCYHIECTBISTH KOHTPOIb 3a
BBIMIOJIHEHHEM TpeOOBaHUII TNPOMBIIUIEHHOH M SKOJOTMYECKOW O€30MacHOCTH MpH TPOU3BOJACTBE OypOBBIX U
B3PBIBHBIX Pa0OT U paboT ¢ B3pHIBYATHIMU MaTepHaliaMy, 32 COOJI0IEHHEM TPeOOBaHHUM JEHCTBYIOIMX HOPM, HPaBHII
U CTaHJapTOB, HOPMATHBHOM, TEXHUUECKOH 1 MPOEKTHO-CMETHOM JTOKyMEHTAINH;

[IK-1 CrocobeH uCmonb30BaTh TEXHUYECKHE CPEACTBA, O0OPYAOBAaHHE M TEXHOJOTHH ITPH SKCIUTYaTalMOHHOW pa3BelKe,
no0BI4e, HepepabdoTKe TBEPABIX IIOJE3HBIX HCKOIIAEMBIX, CTPOMTENBCTBE M AKCILTYaTaIlU ITOA3EMHBIX 00BEKTOB

IMIK-1.1 3Haer OCOOCHHOCTH HPOEKTHO-KOHCTPYKTOPCKMX pEIICHHH, NMPHHIUIBI JEHCTBHS, YCJIOBHS AKCILUIyaTallHH,
TEXHHYECKHE XapaKTEPUCTHKH U 0a30BbIE METOANKHU pacyeTa MPOU3BOAUTEILHOCTH FTOPHBIX MAIlIMH ¥ KOMILIEKCOB;

IIK-1.2 ~ 3maer  yCTpOWCTBO, TPHHOWOBI  JOEHCTBUSA, OCOOEHHOCTH  KOHCTPYKIIMH M  JKCIDTyaTaluu
JNMEKTPOMEXAHNYIECKOTO O00OpPYNOBaHHUs CTALMOHAPHBIX YCTAHOBOK WIAXT M PYAHUKOB, BBINOJHACT HHKCHEPHBIE
pacueTsl 110 ero BEIOOpY;

IMK-1.3 3HaeT OCHOBBI OKCIUTyaTallud TPAHCIIOPTHBIX CHCTEM TOPHBIX IIPEINPHUITHH, OCYIIECTBISIET BHIOOP
pannoHaIFHOTO BapuaHTa TPAHCIIOPTA IS 3aJaHHBIX yCIOBHH, YCTAaHABINBAET PAllMOHAIBHBIC PEXUMBI €T0 paOOTHI;

IIK-1.4 3HaeT mpuHOMIBI U METOIBI pacueTa Pa3IuYHBIX THUIIOB DJIEKTPUYECKHUX IeNed M JJIEKTPUUECKUX MAIlMH,
YMEET YUTATh NEKTPUUECKUE TPUHIUTTHATBHBIE CXEMbI YCTPOICTB;

[IK-1.5 3maer ycTpoWCTBO, OCOOCHHOCTH (YHKIMOHHPOBAHUSI, CIOCOOBI OOecriedeHus: Oe30MmacHON 3KCIDTyaTaluu
CPEACTB 3NEKTPOOOOPYMOBAHUS TEXHOJIOTHYECKHX YCTAHOBOK TOPHBIX MPEANPUSATHH; pa3pabaThIBa€T CXEMBbI
JNMEKTPOCHAOKEHNST OTAENBHBIX TEXHOJOTWYECKHX YYACTKOB M MPEANPUATHS B LEJIOM M BBINOIHACT MPAKTHUECKHE
pacueTsl A7 BEIOOpa 3IeKTPooOopyHoBaHM, Kabelel n CpeICTB 3aIUTHI;

IIK-1.6 3maer METOAbI IOJYYCHUS, l'[peO6pa30BaHI/I$[, nepeaauym u HUCIOJb30BAHUA TCIUIOTBHI, d TAKXC MNPUHIUIIBLI
ﬂeﬁCTBHH U KOHCTPYKTHUBHBIC 0COOEHHOCTH TEIIOBBLIX MallliH, anraparoB H YCTpOﬁCTB, BJIaJCCT HaBBIKaMH pacqéTa
IoKazaTejeh napaMeTpoB TeliooOMeHa W aHajau3a TCPMOANHAMHUYCCKUX TMPOLUECCOB B TCINIOTCXHUYCCKUX
YCTpoﬁCTBaX, NPUMCHSAIOIUXCS B TOPHOM JCJIC,

[TK-2 CnocobeH npruHUMATh Y4acTUe BO BHEIPEHUH aBTOMATU3MPOBAHHBIX CUCTEM YIIPABIICHUS IPOM3BOICTBOM

IMK-2.1 3Haer XapakTepUCTHKH, (YyHKIMOHAIBHBIE BO3MOXHOCTH, TIPHHIMIBI IIOCTPOCHUS W  0e30macHOi
SKCIUTyaTallid aBTOMATH3MPOBAaHHBIX CHCTEM YIPABICHHS TEXHOJOTWYECKUMH MAalIMHAMH M  yCTaHOBKaMH
TOPHOAOOBIBAIOIINX HPEANPHUSITHH;

IIK-3 CnocobeH BbIOMpaTh TEXHHKY KM OOOCHOBBIBATH TEXHOJIOTHIO, DPACCUUTHIBATH OCHOBHBIC TEXHOJOTHUECKHE
mapamMeTpbl ¥ COCTABIATH IPOEKTHO-CMETHYIO JIOKYMEHTALUIO sl 3(QQEKTUBHOTO, KAa4eCTBEHHOTO M 0e3-0MacHOro
IIPOM3BOJICTBA OYPOBBIX U B3PHIBHBIX Pa0OT Ha TOPHBIX MPEANPHUATHSAX, [IPU BBIOJHEHUH CHELHUAIbHBIX B3PHIBHBIX padoT
Ha 00BEKTaX CTPOUTENBCTBA U PEKOHCTPYKIIHH, ITpU celicMopa3Belike 1 Hedre- 1 ra3o1005614e.

ITK-3.1 3HaeT OCHOBHBIC MOHSTHS O B3PBIBUATHIX BEILIECTBAX, 3aKOHOMEPHOCTH M3MEHEHHUS CBOWCTB TOPHBIX IOPOI U
HNOPOJHBIX MAacCCHBOB IIOA BO3IEHCTBHEM (DU3MUYECKUX MOJIEH; TEXHOJIOTHUIO BEICHUS TOPHBIX, CTPOMTENBHBIX H
B3PBIBHBIX pab0T; TEXHOJIOTHYECKOEe 000pyJOBaHUE. ;

[1K-3.2 YMeer oneHHBATH BIUSHHUE CBOMCTB T'OPHBIX ITOPOJ M COCTOSHHE ITOPOJAHOTO MaccuBa Ha BHIOOP TEXHOJIOTHH
U MexaHW3aluu OypOB3PHIBHBIX pabOT; pa3padaTelBaTh, PEaIM30BBIBATH M KOHTPOIHMPOBATH KAYECTBO W IIOJIHOTY
BBIITOJIHEHHUSI TIPOCKTOB OypOB3pBHIBHBIX pabOT IIpH IIPOM3BOJACTBE TOPHBIX, CIEIHMANbHBIX paboT B HepTe- U
ra3o00bI4e, IIPU BBHINOJHEHHH CEHCMOpAa3BENIOYHBIX paldOT; aHAIM3MPOBATh EXCIHEBHBIM y4YET BBINOIHEHUS
CMEHHOT0, HE/IEIbHO-CyTOYHOTO, MECSYHOTO U TOJOBOTO IUIaHAa BEACHUSI OypOB3PBIBHBIX pabOT; COCTABIATh OTYETHI O
IIPOMU3BOJICTBEHHOH JEATENIBHOCTH 110 OYPOB3PBIBHBIM paboTaM.;

IIK-3.3 VYmeer peuiaTth 3aAgadv, MNpEeAIrojJararomue COo3JqaHuc (I)I/I3I/I"ICCKI/IX U MaTCMaTU4YCCKUX MO,HCJ'IGfI Pa3JIMIHbIX
mpoHecCoOB, IKCOCPUMCHTAJIBHBIC HCCICAOBAHUA HA MOJYYCHHBIX MOJCIIAX, MCIIOJb30BAHUC HA MPAKTUKE PE3YJIbTATOB
MOACINPOBAHUAL. ]

[IK-4 CrocobeH mNpPUMEHATH B COOTBETCTBUHM C COBPEMEHHBIM AaCCOPTHMEHTOM, COCTaBaMH W  CBOHCTBaMHU
MIPOMBIIINICHHBIE B3phIBUATHIE MaTepUalbl, 000pYyI0BaHHE U MPUOOPHI B3PHIBHOTO Jieja, NOMYyIICHHbIE K MPUMEHEHUIO, Ha
OCHOBAaHMM aHaiu3a (U3UKO-TEXHHMYECKUX CBOMCTB MMHEPAIBHOTO ChIPbS W BMEIIAIOMIUX II0POJ, XapaKTEePUCTHUK
COCTOSIHUSI IOPOJIHBIX MACCHBOB, OOBEKTOB CTPOUTENILCTBA  PEKOHCTPYKIIUH.

[IK-4.1 3Haer XWMHUYECKHH COCTaB, pPEaKIWH XUMHUYCCKOTO MPEBPAICHHS, KIACCH(PHUKAIMIO B3PHIBUATHIX BEIIECTB;
TEXHHUYECKHE TPEOOBAHMSA, NMPEIBSBIIEMbIC K B3PBIBUATHIM BEIIECTBAM M CPEACTBAM HHHUIMMPOBAHUS; HOPMATHBHBIC
U METOAWYECKUE MATEPHaNbl IO KOHCTPYKTOPCKOM M TEXHHUYECKOM MOATOTOBKE MPOW3BOJCTBA B3PBHIBYATHIX BEIIECTB U
MaTepHaoB.;

[1K-4.2 Brageer HaBBIKAaMH aHaidW3a (U3UKO-TEXHHMYECKHX CBOWCTB MHHEPAJILHOTO CHIPbS M BMEIIAIOIINX OO,
XapaKTePUCTUK COCTOSHMS IIOPOAHBIX MAacCHBOB, OOBEKTOB CTPOUTENILCTBA M PEKOHCTPYKLUWH; HAaBBIKAMH H
METOJaMH OIIPEACICHUS SKOHOMHYECKON 3()(HEKTUBHOCTH BHEIPEHUSI HOBOH TEXHHMKU M TEXHOJIOTUM M3TOTOBJICHHS H
NPUMEHEHHS B3pBIBUATHIX MaTepHAaIOB; HaBBIKAMH KOHTPOJS COOTBETCTBHS TEXHHYECKOTO COCTOSIHUS 00OpYIOBAaHUS
1 TIpuOOPOB B3PBIBHOTO €. ;




[IK-5 Cnocoben obpamaTtscss €O B3pHIBUATHIMH MaTEpHajaMH; OCYIIECTBIATH OypOBBIE M B3pPBIBHBIE PaOOTHI;
KOHTPOJIUPOBATh BBIIOJHEHHE TPEeOOBAHMH INPOMBINIIEHHOW M OSKOJOTMYECKOH Oe3omacHocTH B cdepe TOpHOro H
B3pBIBHOTO Jiena, cOoONMIoJieHne TpeOOBaHMUM JICHCTBYIOLIMX HOPM, MPaBWJI U CTaHAAPTOB, HOPMATHUBHOM, TEXHHUYECKOH U
HpOCKTHO-CMeTHOﬁ JOKYMCHTalNU, AHaJIM3UpOBaTh, KPUTUYECCKU OLICHUBATh u COBCPUICHCTBOBATH KOMIIJICKC
MEPOIIPUSATHH 110 OpraHU3allK POU3BOJICTBEHHOTO KOHTPOJISI Ha OITACHOM IPOU3BOJICTBEHHOM OOBEKTE.

IMIK-5.1 3maer mpaBmia oOpalleHHs CO B3PHIBYATBIMH MaTEpHAJIaMH; OCHOBHBIC 3Tambl OYpOB3PBIBHBIX palbOT B
Pa3NUUYHBIX OTPAacisiX HAPOJHOTO XO35iCTBA; TEXHWYECKHE YCIOBUS W JpPYrHe PYKOBOASAIIME MaTepHaibl MO
pa3paboTke ¥ O(QOPMIICHHIO MPOMU3BOJICTBEHHOM NOKYMEHTAI[MH; OCHOBHBIE 3aKOHOJATEIbHBIE HOPMATHUBHBIC JOKY-
MEHTBI U MPABOBbIE aKThl B 00/1aCTH TPEeOOBAHUI NMPOMBIIUIEHHON M 3KOJIOTMYECKO 0€30MacHOCTH; OPraHU3aIIOHHO
-paclopsiIUTEeNbHBIC JOKYMEHTHI W HOPMATHBHBIC aKThl OpPraHOB HCIOJHHUTENBHOW BlIacTH B 00xacTu
MPOMBILINICHHOW — 0€30MacHOCTH, KacalolUXCsl MpPOM3BOJCTBA OYpOB3PBHIBHBIX ~PabOT; MOPSIOK MPOBEICHUS
TEXHUYECKOT'0 pacciel0oBaHUs IPUYMH aBapuil, HHIIUIEHTOB U CIy4aeB yTpaThl B3phIBUATHIX MAaTEpHAJIOB.;

I1K-5.2 Bnaneer HaBbIKAMH BBIIOJHEHHS M peajM3alliyl OypOB3PHIBHBIX pabOT; METOAaMH KPUTHYECKOTO aHAlH3a M
HaBBIKAMH TI0 OOECIICYeHHIO OE30MacHOCTH MEepCOHaja, aTTeCTAlMd Pa0OTHHUKOB, CHIDKCHHIO MPOQECCHOHATHHBIX
PHUCKOB; CpEICTBaMU KOHTPOJII COOTBETCTBHA HpHUOOpPOB u 00OpymoBaHWs TpeOOBaHHMSAM B obOjacTh 0Oe30macHOTo
BeJIeHUs OypOB3PBIBHBIX padOT; yCTpaHCHUEM NIPUYMH BOSHUKHOBCHUS aBapHuil, HHIMICHTOB U HECYACTHBIX CIIydYacs.;

[IK-6 CnocobeH u3yuaTh, aHAJIM3UPOBAaTh, CUCTEMATHU3MPOBATh W NPUMEHSTH HAYYHO-TEXHHYECKYI0 HH()OPMALUIO JUIs
BBINOJIHEHHUSI HAYYHO-HCCIIEOBATENbCKOW paboThl, aHaIM3UpOBaTh, 00padaTHIBaTh, CHUCTEMATH3UPOBATh W 3allUIIATh
MIOJTy4YEHHbIE Pe3yJIbTaThl B COOTBETCTBHH C 00BbEKTaMH IPO()ECCHOHAIBLHOM eI TEIIHOCTH.

IIK-6.1 3HaeT METOMOJOTHIO HAYYHOTO WCCJICIOBAHUSA; OCHOBBI HAMHCAHWS HAYYHO-HCCIICIOBATEIILCKOM pabOThl B
COOTBETCTBUH ¢ 00BEKTaMHU MPO(ECCUOHANBHOM JCSITEIBHOCTH. ;

IIK-6.2 VYmeer pabGoraTh ¢ HOPMAaTHBHBIMH JOKYMEHTaMH, CIICIMAIN3UPOBAHHON JIUTEPAaTYpoOH, MpPOEKTHOMH
JIOKyMEHTaLlMeH B COOTBETCTBHM C OOBEKTAaMH MHpPO(ECCHOHANBHON NESTENbHOCTH; HCIIOIb30BaTh O00OpYHOBaHWE U
TEXHHYECKHE CPEACTBA A JIAOOPATOPHBIX M HATYPHBIX HCCIEAOBaHWI; 0OpabaThIBaTh M HCIIONB30BATH JAHHBIC,
MOJTy4EHHBIE B PE3YNbTaTe HAyYHO-NCCIIEI0BATENBCKOM PabOTHL.;

I1K-6.3 Bnameer HaBbIKAaMH aHajn3a, OOOOIUICHWS, CUCTEMATH3allMd W WHTCPIPCTAIIMU JAHHBIX, IOJIYYCHHBIX B
pe3yabpTaTe HAYYHO-HCCIIEIOBATEIBCKON pabOThl; HaBBIKAMU OOOOIICHUS pPE3yJbTaTOB UCCICAOBAHHN MO MpoOiieMaM
HEIPOIOJIB30BAHUS. ;

IIK-7 CnocobeH Ha OCHOBaHHMH CaMOCTOSITEIIFHOTO aHajn3a WHXEHEPHBIX H3BICKAHUH W TEXHUKO-9KOHOMHYECKOMH
OIICHKM YCJIOBHM BEIEHHS B3PBIBHBIX PAa0OT MPOEKTHPOBATH IMapaMeTpbl OypOB3PHIBHOTO KOMIUIEKCA M MPUMEHIEMBIX
T€OTEXHOJIOTH.

[MK-7.1 3naer MeToxasl aHauW3a WH)XEHEPHBIX H3BICKAHWI /IS OLEHKH YCIOBHH BeAeHHS OYypo-B3pBIBHBIX pPadoOT;
METOIMKY BBIOOpA TPOECKTHBIX DPEUICHHH, CPEICTB M MaTEpPHAIOB, METOIBI pacdera MapaMeTpoB OypOB3pPBHIBHOTO
KOMIUIEKCA ¥ IPUMEHSIEMBIX T€0TEXHOIOTHH. ;

[IK-7.2 YMeeT aHaIM3UpOBaTh pE3yNbTaThl HHXKCHEPHBIX M3bICKAHWH; MPOU3BOIUTH OIEHKY YCIOBUH BeICHUSA
B3PBIBHBIX Pa0OT; aHAM3MPOBATh BHIOPAHHBIE MPOEKTHHIE PELICHUS M CPEACTBA JIOCTHKCHUS KOHEUYHBIX IEJeld Npu
peanuzanuu padboT 1o OypOB3PHIBHOMY KOMILIEKCY.;

[IK-7.3 Brmameer MeTomaMH OIEHKH pe3ylIbTaTOB WH)KCHEPHBIX W3BICKAHWW, YCIIOBHHA BEACHHWS B3PHIBHBEIX DPadOT;
HaBBIKAMM pacieTa palMOHAIBHBIX IIApaMETPOB MpPU pPEAIN3alMH TPOEKTHPOBAaHHUSA pPAabOT 1O OypOB3PHIBHOMY
KOMIUIEKCY; COBPEMEHHBIMH CPEJCTBAa-MH BBIYMCINUTEIBHOM TEXHUKH (MIPOrPaMMHBIMH  KOMIUIEKCAMM) HpHU
[IPOCKTUPOBAHUH B3PHIBHBIX padoT.;

IIK-8 Cmocoben pa3pa6aTLIBaT}, M COITIACOBBIBATHL TCXHUYCCKUC PCIICHUA W IPOCKTHYIO AOKYMCHTAlIUIO B obmactu
BCACHU B3PbIBHBIX pa60T C Y4CTOM OLICHKH HpO(i)eCCI/IOHaJ'ILHBIX PUCKOB

IIK-8.1 3naer cocrtaB, comepkaHHe M TPeOOBAaHUS K MPOEKTHON MOKYMEHTAIlMM MO OCHOBHBIM M COIyTCTBYIOIIHMM
BUaM NpodecCHOHANBHOMN JIESTEIBHOCTH B 00JIACTH TOPHOTO M B3PBIBHOTO Jejla HAa 00BEKTax CTPOUTENLCTBA, Hedre
- ¥ 1a30/100bIYM ¥ pa3pabOTKU MECTOPOXKIICHUH OTKPBITHIM U MOJI3EMHBIM CITIOCOOOM.;

[IK-8.2 YmMeer nucmonp30BaTh, pa3padateBaTh U 0QOPMISTE pabOUy0 W MPOCKTHYIO JOKYMEHTAIHIO B COOTBETCTBHU
¢ TpeOOBaHMSIMH HOPMATHUBHBIX JOKYMEHTOB M aKTOB B 00JacTH MPO(ECCHOHATBHON IESATENBHOCTH, B TOM YHCIE 10
BOIIPOCAM YIPaBJICHHUS OXPAHOH Tpy.a.;

[1K-8.3 Bnaneer pacyeTHHIMM M aHAJIWTHYECKUMH HaBBIKAMH JJIsI OOOCHOBAHHUS MPOEKTHBIX PEIICHUH MO KOMIUIEKCY
OypOB3pBIBHBIX pabOT M COCTAaBIICHHUS IPOCKTHOW JIOKYMEHTAIINY.

IIK-9 CnocobeH peann3oBbIBaTh B NPAKTHUECKOM  JEATEIBHOCTH  TPEUIOKEHUS 110  COBEPIICHCTBOBAHMIO
[IPOU3BOACTBEHHBIX IPOLECCOB M KOMIUIEKCOB HCIOJIB3YEeMOro O0OpYZOBAaHMS HAa OCHOBAHMH TEXHHKO-3KOHOMHYECKON
OIICHKH NPUHIUIHATIBHBIX PEIIeHUH ¢ TO3UIIUN UX HHHOBALIMOHHOCTH

IIK-9.1 3maer MCTOJOJIOTUIO HAYYHOT'O0 HCCICAOBAaHUA; OCHOBBLI HAITMCAHUA Haquoﬁ pa60TI>I B COOTBCTCTBHH C
00BEKTaMH HpO(I)CCCPIOHaJ'ILHOﬁ JACATCIBHOCTH.

IIK-9.2 Ymeer peanu30BBIBaTH B TNPAKTHYECKOW IESATEIBHOCTH MPEIOKEHUS 10 BHEAPEHHWIO HOBBIX B3PBIBYATHIX
MaTepI/IaJ'IOB, TCXHUKH, aBTOMATH3allMU H TeXHOJ’IOI‘I/Iﬁ B 06.]'[8.CTI/I FOpHOFO u BSPLIBHOFO JAcia, KOHTpOHI/IpOBaTL
3(pPEKTUBHOE KCIIOIH30BAHUE OCHOBHBIX M OOOPOTHBIX CPEJACTB, TPYJOBBIX PECYpPCOB I BBIMOJHCHUS IUIAHOBBIX
IOKa3aTelIeH.




VYK-1 CnocobeH oOcCymecTBIATh KPUTHYECKUH aHadN3 MNPOOJIEMHBIX CHUTyalldii Ha OCHOBE CHCTEMHOTO ITOJIXOAA,
BBIpabaThIBaTh CTPATETHIO JEHCTBHI

VK-1.1 OcymecTBiseT MOUCK U KPUTHUECKHH aHalu3 MH(GOPMAIMH, HPUMEHSET CUCTEMHBIH MOAXOJ JUIS pEIIeHUs
MOCTaBJIECHHBIX 33/1a4;

VYK-1.2 Hcnonp3yer 3HaHWE MPHUPOABI XUMHYECKOW CBSI3M M CBOWCTB PA3IMYHBIX KIACCOB XMMHUYECKHX JJIEMEHTOB,
COEJJMHEHUH, BEILIECTB U MATEPUAJIOB JUIsl aHAIN3a OCHOBHBIX MEXaHU3MOB XUMHUYECKUX IPOLIECCOB;

VK-1.3 TlpumMensier 3HaHUS OCHOBHBIX 3aKOHOB (DM3MKM M (DU3HUCCKHUX SBICHUH B MPAKTHYECKUX HPHIIOKCHUSX,
yMeeT OOBSICHHTh HAOIIOMaeMble NPHPOAHBIE W TEXHOTCHHBIC SIBICHUS M 3(QEKTH ¢ MO3MIUI (DyHIaMEHTAIbHBIX
¢u3uYecKnX B3aMMOJCHCTBHH, CIOCOOEH NPHMEHSTh METOAbl (U3MKO-MAaTEMaTHYECKOTO aHalIW3a K PELICHHIO
KOHKPETHBIX €CTECTBEHHO-HAYYHBIX U TEXHUYECKHUX MPOOIeM;

YK-10 CriocobeH npuHUMATh 000CHOBAaHHBIC SKOHOMHUUCCKUE PEIICHUS B PA3TUYHBIX 00JIACTSIX JKU3HEACATSIIEHOCTH

VYK-10.1 OOGOCHOBBIBaeT SKOHOMHYECKHE pEUmIeHHs INpH (HOPMUPOBAHWHM W HCIOIB30BAHUU IPOU3BOJCTBEHHBIX
pecypcoB  METOAaMH  SKOHOMHYECKOTO  IUIAHHPOBAHUSI AL JOCTHKEHHUS  TEKYIIMX M JOJITOCPOYHBIX
IIPOMU3BOJICTBEHHBIX LIENIEH;

VK-10.2 IlpumMensier 3HaHusl 0a30BBIX MPUHIMIOB YIPaBICHHs, (QYHKIMH OpraHU3aluy, IUIAHUPOBAHHS, MOTHBAINU
W KOHTPOJIS ISl JOCTHXKEHHS TEKYIIUX U JOJITOCPOYHBIX IIeJIel B Pa3IMUHbIX 00JIaCTSX )KU3HEIESTEIbHOCTH;

VYK-11 CnocobGeH ¢popMHpOBaTh HETEPIIHMOE OTHOIIEHHE K MPOSIBICHISM SKCTPEMHU3Ma, TEPPOpPU3Ma, KOPPYILIHOHHOMY
IIOBCACHUIO U HpOTI/IBO)IeI\/’ICTBOBaTB HM B HpOd)eCCI/IOHaHBHOﬁ ACATCIbHOCTHU

VK-11.1 Tlonnmaer mpoOieMy NpOSIBICHHS KOPPYILHMH, SKCTPEMH3Ma M TEppOpPH3Ma KakK yrpo3y KOHCTUTYLHOHHBIM
IIpaBaM 4YelOBEKAa M Pa3BUTHIO TOCYIapCTBA; BIAJICET HAaBBIKAMM COIMAJIBHOTO IIOBEACHHS, HAlpaBICHHBIMH Ha
NPEAOTBpAllICHHEe  SKCTpEMH3Ma W TEppopH3Ma,  NPOTHBOACHCTBHE  KOPPYNIMOHHOMY  IOBEICHHIO B
IpodeCCHOHATBHON IEATETBHOCTH;

YK-2 CriocobeH ynpasiisTh MPOSKTOM Ha BCEX 3TAalax ero >KU3HEHHOTO LUK

VK-2.1 Bnaneer HaBbIKaMH NPOEKTHPOBAHMS PEIICHUS KOHKPETHOW 3a/ladd HCXOIS W3 IIaHOBO-S3KOHOMHYECKHX
YCJIOBUH X03MCTBEHHOM €ATEIbHOCTH NPEAIPUATHUS;

VK-2.2 CI)opMyanyeT COBOKYINHOCTb B3aUMOCBA3aHHBIX 3aJla4d B COOTBCTCTBUU C MLCIAMU U HUMCIOMIMUMUCA
pecypcamMu, OIpEeACISACT OKUAACMBIC PE3YJIbTAThI HpOeKTHOﬁ JACATCIbHOCTHU,

VYK-3 CnocobeH OpraHm3oBBIBATh M PYKOBOIUTH pabOTON KOMaHABI, BEIpa0aTbiBas KOMAaHAHYIO CTPaTeTHIO IS
JOCTIDKEHUS TIOCTaBIICHHOM 11N

VK-3.1 Ompenensier cBOIO ponb B KoMaHfe, 3p(EeKTHBHO B3aMMOJCHCTBYET C JPYTMMHU WICHAMH KOMaHIBI, B TOM
YHCIle, y9acTByeT B 0OMeHe HH(pOpMaIyeil, 3SHaHUIMH U OIIBITOM B MHTEPECaX BBINOJIHEHHST KOMaHTHOH 3a1a4m;

VK-3.2 Hcnonp3yer BepOandpHBIE W HEBEpOaJbHBIE CPEACTBAa IS OOCCIICYEHHS COIMAIBHOTO B3aMMOACHCTBHS U
KOMaHJHOU paboThl B KOJUIEKTHBE;

VK-4 Cnocoben MNPUMCHATL COBPEMCHHBIC KOMMYHHWKATUBHBIC TEXHOJIOTUH, B TOM YHUCJIIC Ha I/IHOCTpaHHOM(HX) SA3BIKC
(ax), JUIA aKaAEMHUYCCKOT'O U HpO(I)eCCI/IOHaJ'IBHOFO BBaHMOHeﬁCTBHH

YK-4.1 OcymecTBisieT 1eI0BYI0 KOMMYHHUKAIIMIO B yCTHOW M MHCBMEHHON (hopMax Ha TOCYJapCTBEHHOM s3bIke PD;

VYK-4.2 OcymecTBiseT IeI0BYI0 KOMMYHHUKANWIO B YCTHOHM 1 MMCHbMEHHOM (hopMax Ha HHOCTPAHHOM SI3BIKE;

YK-5 CnocobeH aHaIu3UpoBaTh U YYUTHIBATH Pa3HOOOpa3ue KyJIbTYp B MPOLECCEe MEKKYIBTYPHOTO B3aUMOICHCTBHS

VK-5.1 JleMOHCTpUpyeT yBaKUTEIbHOE OTHOIIEHHE K HCTOPUYECKOMY HACIEIUI0 U COLMOKYJIBTYPHBIM TpPaIULMAIM
Pas3UYHBIX COLMAIBHBIX TPYIII, ONMpPAIONIEeCcs] Ha 3HAHHE 3TANOB HCTOPHMYECKOTO pa3BHTHs Poccum B KOHTEKCTE
MHPOBOH UCTOPHH, KYJIBTYPHBIX TPAAUIMHA MHUPA, BKJIIOYAs MHPOBBIC PENTUTHH, (hHIoco(cKne 1 3THIECKNE YICHHS;

VK-5.2 Co3HarenbHO BBIOMpaeT IIEHHOCTHBIE OPUEHTHPHl M TPAXKAAHCKYIO IO3MIMIO; apIryMEHTUPOBAHO 00CYyXIaeT
U pemiaeT npobieMbl MUPOBO33PEHYECKOT0, 00IECTBEHHOTO U IMYHOCTHOTO XapaKTepa;

VYK-5.3 Kpurudeckn OICHHBAET PEIUTHO3HO-MOPANBHBIC KOHICHIINA W yUeHHs, paboTas C pa3IMyHBIMH CHCTEMaMH
JIyXOBHBIX LIEHHOCTEH;

VK-5.4 3naer pa3nuuHble UCTOPUYECKHE THIbI KyJIbTYp, BKIIOYas MEXaHU3Mbl MEXKYJIbTYpHOIO B3aUMOJECHCTBUS B
oOliecTBe Ha COBPEMEHHOM JTare, IPUHIUIBI COOTHOLICHUS OOLIEMHUPOBBIX M HALMOHAIBHBIX KYJIBTYPHBIX
IIPOLIECCOB;

YK-5.5 3HaeT 3aKOHOMEPHOCTH TIPOTEKAHMS COMMAIBHBIX W TOJMTHYECKUX IPOILECCOB, IEMOHCTPUPYET TOIEPAHTHOE
BOCIIPUATHE COLMAIBHBIX M KYJIbTYPHBIX pa3iIW4Mi, YBa)KUTEIBHOE U OCPEKHOE OTHOLIEHHE K HCTOPHUYECKOMY
HaCJICAWIO U KYJbTYPHBIM TpaJUulIUAM IIPH JIMYHOM U HpO(beCCI/IOHaJ'H)HOM O6H1€HI/II/I;

VK-6 CnocobeH OmpeAc/IATb W PCaJIM30BbIBATH  HNPUOPUTETHL CcOOCTBEHHOI JCATCIBbHOCTH U CIIOCOOBI  ee
COBCPUICHCTBOBAHUS Ha OCHOBC CAMOOIICHKHN U 06paSOBaHI/IH B TCUCHHE BCCH JKM3HHI

VYK-6.1 YmopaBnser cBOMM BpeMEHEM, BBICTPaMBAET M pealu3yeT TPACKTOPHIO CaMOpa3BUTHS HAa OCHOBE IPHUHITUIIOB
00pa3zoBaHusl B TEYCHUE BCEH JKNU3HM;

VYK-7 CmocobOeH momnepKuBaTh IOJDKHBIM ypPOBEHb (PU3MUSCKOW MOJTOTOBICHHOCTH JUII OOECIICYCHHUS ITOJTHOICHHOU
COLMANEHON U MPO(ECCHOHATEHON AEATEIIEHOCTH

VYK-7.1 TlogmepkuBaeT MOJKHBIH YpPOBEHb (U3UYECKON IMMOATOTOBKMA CPEACTBAMH M METOAaMU (DU3HUICCKOM




KyJIBTYDBI;

VYK-7.2 CoBepieHCTByeT ypOBEHb (DM3UYECKON TMOATOTOBKH JJIsi OOCCIEYCHUS TIOJHOIICHHOW COLMANIBHOW U
poheCCHOHATBLHON NEATEIIEHOCTH;

VK-8 Cnocoben co3maBaTh W MOAICPKUBATH B TIOBCEAHEBHOW JKU3HU M B NMPO(ECCHOHAIBHON ESATETHHOCTH Oe30macHbIe
YCIIOBUS JKU3HENEATENbHOCTH IJIsI COXPAaHEHUs INPUPOIHON Cpelpl, OOECIedeHHs YCTOWYMBOIO pa3BUTHS OOIIECTBa, B
TOM YHUCJIC IPU YI'PO3€ 1 BOSBHUKHOBCHUU ‘-IpeBBBI'—IafIHBIX CI/ITyaHI/Iﬁ 1 BOCHHBIX KOH(bJ'II/IKTOB

VK-8.1 CnocobeH wuaeHTH(OUIMPOBATH YIpo3bl (ONMACHOCTH) TEXHOTEHHOTO M ECTECTBEHHOTO IPOMCXOXIICHHS,
BBIOMpAaTh METOABl M CIOCOOBI 3aIlUTHl OKPYXXAloUIed Ccpelsl, a TakKe CO3IaHUs KOMQOPTHBIX YCIIOBHH
KHU3HEIEATEITBHOCTH YEIOBEKa;

VK-8.2 CriocobeH NpUMEHSTh METOIbl M CIIOCOOBI 3aIUTHl B YPE3BBIYAMHBIX CHUTYallUsX M B YCJIOBUSX BOCHHBIX
KOH(JIMKTOB;

VK-8.3 Vmeer pemats 3amaun mo oOecrmedeHHI0 0Oe30macHBIX M KOMGOPTHBIX YCIOBHH TpyHa, UCIIONB3YS 3HAHHE
HOPMAaTHBHBIX ITPABOBBIX AKTOB B 00JIACTH OXPaHBI TPYZAA U TEXHOC(HEPHOH Ge30macHoCTH;

YK-8.4 CnocobeH maeHTHOUITUPOBATh HETaTUBHBIC (DAKTOPHI BIUSHHS HA OKPYXKAMOIIYIO MPUPOIHYIO CPEAY C ICIBI0
UX MPeAO0TBPAIICHUS WM MUHUMU3ALINH;

YK-9 Criocoben nconb30BaTh 0a30BbIe e(EKTOIOTHIECKHE 3HAHNS B COITMAIEHON M PO eCCHOHANBHOH cdepax

YK-9.1 CnocobeH K HETUCKPUMHUHAIIMOHHOMY B3aUMOJCWUCTBHIO B COIMAJIbHON W NPOQECcCHOHATBHON cdepax ¢
JUIAMH, UMEIONIMMH OrPAaHUYEHHBIE BO3MOXKHOCTH 37I0POBbSl WJIM HMHBAJIMIHOCTb, C YYE€TOM COLIMAJIBHO-
MICUXOJIOTHYECKUX OCOOCHHOCTEN TAKHX JIUII;

3. COAEP’KAHHUE IMPOTPAMMBI TOCYJAPCTBEHHOI'O 9K3AMEHA

Kon HaumeHoBaHus pa3/ieJioB, cOAepakaHue pasaea Yacos Jlutepatypa

Pa3nen 1. 'eoTexHonorus cTpouTe/IbHasl.

1.1 |T'eoTexHONOTUS CTPOUTENbHAS. 14 JIL.3 JI1.1 J11.2J12.3
JI2.2 J12.1J13.2 JI3.1
JI3.3
Pa3gen 2. TexnoJsiorusi ¥ 6€301aCHOCTh B3PbIBHBIX padoT
2.1 | Texuomorus u 6€30MaCHOCTH B3PBIBHEIX padoT 14 JI1.3 JI1.1 J11.2J12.3
J12.2 J12.1J13.2 J13.1
JI3.3
Pa3gen 3. Metoasbl 1 cpeacTBa H3y4eHHUs ObICTPONIPOTEKAIOIIMX NIPOLIECCOB
3.1 | Meronsl U cpenCcTBa U3yUEHHsI OBICTPONIPOTEKAIOIINX MPOIIECCOB 14 JIT.3 JI1.1 J11.2J12.3
J12.2 J12.1J13.2 J13.1
JI3.3
Pa3znen 4. Teopust JeToHAIMH M XMMHS B3PbIBYATLIX BellleCTB
4.1 |Teopus neToHaLUH U XUMHUS B3PbIBUATHIX BEILECTB 14 JI1.3 JI1.1 JI1.2J12.3
JI2.2 J12.1J13.2 JI3.1
JI3.3
Pa3nen 5. Oxpana Tpyaa
5.1 | Oxpana Tpyna 12 JI1.3 JI1.1 J11.2J12.3
J12.2 J12.1J13.2 J13.1
JI3.3
Pa3gen 6. Koncyabranus
6.1 Koncynpranus 4 JI1.3 JI1.1 J11.2J12.3
JI2.2 J12.1J13.2 JI3.1
JI3.3

4. ®OPMA 1 ITOPAJOK ITPOBEJAEHUSA TOCYJAPCTBEHHOI'O DK3AMEHA

Ha npoBenieHne rocy1apcTBEHHOTO 9K3aMEHa OTBOAUTCS YEThIPE aKaJeMUUECKHX Yaca.

Jnsl TTIOATOTOBKHM K KOMIUIEKCHOMY KBAJIM(HKALMOHHOMY 3K3aMEHY CTYICHT JOJDKEH M3YYHUTh BCE BOIPOCHI, BKIIIOUEHHBIC
B FOCYAApCTBEHHBIN 3K3aMEH, HCIIOJIb3Ys PEKOMEHAYyEeMYIO JINTEpaTypy U KOHCIIEKThI JEKIUH.

[Ipu cpade rocynapCTBEHHOTO 3K3aMeHa OyIyT HPEABSBISTHCS CIEAYIONIME TPEeOOBaHUS: OTBETHI HA BOINPOCHI JIOJDKHBI
ObITH BBHINOJHEHBl B IHCHMEHHOM BHJE, MAaKCHMaJIbHO IOJHBIMH M Pa3BEPHYTHIMH, KOMHCCHS BIIPaBe€ YTOUYHSITH
OTJICTIbHBIE TIOJNIOKEHMSI OTBETA, 3aJaBaTh JOMOJHUTEIHHBIE BONPOCHI B pa3pe3e IOCTaBJICHHBIX BOIPOCOB Owiera Juis
oTpeieNIeHus] IITyONHBI 3HAHUH CTyICHTa.

locynapcTBeHHass 3K3aMEHAIMOHHAS KOMHCCHS JAET OIECHKY Ka)KJOMY BOIPOCY M 3aJaHMIO 3K3aMEHAIIMOHHON paboThl M
BBICTABIISIET OOIIYIO OLIEHKY

Ilo pesynpTatam TroCyJapCTBEHHOTO 3K3aMEHa IPELYCMOTpPEHA MpOLEAypa amneUBIIMHd B COOTBETCTBHUHM C IPAaBUIIAMH,




| YCTaHOBIICHHBIMU [loJI0’keHIEM 0 TOCYAapCTBEHHOM NTOTOBOH atTecTanui BHITYCKHUKOB ®TBOYBO «/IoHHTY ».

5. ®OHJ OHEHOYHBIX CPEACTB JJIA TIPOBEJEHUS TOCYJAPCTBEHHOI'O 9K3AMEHA

5.1. KOHTpOJ’leLIe BOIIPOCHI M 3aIaHUS NJISl IIPOBEACHUSA IOCYIAPCTBCHHOI0 IK3aMEHa

Bonpocs! no pucuumzae «OCHOBBI TOpHOTO Aena. CTpouTenbHast
Te0TEXHOIOTUS».

1. laiite onpenesneHne BEPTUKAIBHBIX BBIpaOOTOK. [Iprmepsl

2. Jlalite onpeeneHre ropu30HTAIBHBIX BEIpaOb0TOK. [Tpumepst

3. Jaiite onpeneneHne HaKIOHHBIX BEIpaOoTOoK. [IprmMepsr

4. CxeMbl BCKPBITHSA IAXTHOTO HOJIS.

5. CxeMbl BCKPBITHS KapHEPHOTO TIOJIS.

6. JlaiiTe onpenencHre KOMOMHUPOBAHHON CXEMBI BCKPHITHS KaphepHOTO
TIOJTISL.

7. Metannnueckas apouHas Kpenb. O01acTh MPUMEHEHHS, JOCTOMHCTBA U
HEAOCTAaTKU. TeXHOJIOTHS YCTaHOBKH.

8. MononuTHBIC OeTOHHAS U XKee300eToHHas kpernu. O01acTh
MIPUMEHEHHUS, TOCTOMHCTBA ¥ HEAOCTATKU. TEeXHOJIOTHs BO3BEACHUS.

9. CoopHas xene300eToHHas Kpenb. O0IacTh IPUMEHEHUS, TOCTOUHCTBA U
HEAOCTAaTKU. TeXHONOrus BO3BEICHHUS.

10. Habperoeronnas kpens (HBK). O6nacts npiuMeHeHus, JOCTOMHCTBA U
HeocTaTKh. TeXHOIOT s BO3BEICHUS.

11. AnkepHas kpers. O61acTh IPUMEHEHHS, TOCTOMHCTBA U HEOCTATKH.
TexHOJIOTHS YCTaHOBKH.

12. KomOuampoBanHas kperb. O01acTs MPUMEHEHHS, TOCTOWHCTBA U
HEOCTaTKU. TEeXHOIOTHs yCTAaHOBKH.

13. IIpoBeneHne rOPU3OHTATBLHBIX TOPHBIX BRIPAOOTOK PAa3INIHOTO
Ha3HAYEHUS B 3aBHCUMOCTH OT TOPHO-T€OJIOTHUECKUX YCIOBUH.

14. BypoB3pbIBHAsI TEXHOJIOTUS CTPOUTENLCTBA BEIpaO0TKU. O0NacTh
[IPUMEHEHHS], JOCTOMHCTBA U HEIOCTATKH.

15. CpenctBa OypeHusi.

16. Knaccel mpomsinuieHHsIx BB u cpencTsa nHUIIMMpPOBaHUS.

17. CxeMbl IPOBETPUBAHUS TYITUKOBOTO 320051, TUIIBI BEHTHISTOPOB U
TpyOOIIPOBOIOB.

18. Kimaccudukarus mopomomnorpy309HbIX MalliH U CPEICTB TPAHCTIOPTa
TOpPHON MaccBhl.

19. TIpoune paboTH MPOXOAYECKOT0 NUKIa. MapKieiaepckuit KOHTPOIIb.
20. KombaiiHOBast TEXHOJIOTHUSI CTPOUTEIHCTBA TOPU3OHTAIBHBIX BEIPaOOTOK.
OO6nacTh MPUMEHEHUs, JOCTOMHCTBA U HEJTOCTATKH.

21. Tursl NpOXOAYECKUX KOMOAHOB.

22. Opranusanus paboT npu NpUMEHEeHNH KOMOaifHOB N30MpPaTEeILHOTO
JnecTBus.

23. Opranuszanus paboT pu NpUMEHEHNH KOMOafHOB POTOPHOT'O THIIA.
24. TexHOJIOTHS TIPOBE/ICHUS IITPEKOB MNPOKUM 3a00em. Kommiekce
,»TUTaH-17”. OXpaHa OKpyXaroled cpebl.

25. Ocobennoctu crpourenscTBa Opemcoepros. TpedoBanus I1b.

26. OcoOeHHOCTH CTPOUTEIHCTBA YKIIOHOB M HAKJIOHHBIX CTBOJIOB.
Tpe6oBanus I16.

27. TexHONOTHS IPOBEACHUS TI€UEH, CKaTOB M BoccTaromux. [lokazaTenu.
Tpebosanus I1b.

28. IIpoxo/Ka BepTHKAIBHBIX CTBOJIOB OOBIYHBIM CIIOCOOOM.

29. BypeHue mmnypoB U B3pbIBHbIE pabOThI IPH IPOXOAKE BEPTUKATIBHBIX
CTBOJIOB.

30. [Torpy3ka HOpOAbI U BO3BEICHHUEC MOHOJIUTHON OCTOHHOM KPEIu Mpu
MIPOXOJKE CTBOJA.

31. [lepexoanslii nepuoa. CTpOUTENBCTBO CONPSLKEHUI CTBOMIA.

32. Ilepexoausiii nepuox ot I-ro ko II- My ocHOBHOMY nepuony
CTPOUTEIHCTBA MIAXTHI.

33. TexHOIOTUYECKHE CXEMBI CTPOUTEIHCTBA CONPSKEHUI CTBOJIA C
OKOJIOCTBOJIBHBIM JIBOPOM.

34. [Ipoxoaka TOPHBIX BBIPAOOTOK B TPYIHBIX TOPHO-TCOTIOTUIECKUX
YCIIOBHSAX.

35. CymHocTh criocoba 3aMOpakKMBaHUA.

36. CymHocTb cioco6a TaMIOHUPOBaHUS.

37. CymHocTs crioco0a NpOXOAKH CTBOJIA MOJ] CKATHIM BO3AYXOM
(xeccoHHOTO CcrI0C00a).




38. YrayOka ctBommoB. PeMOHT 1 BoccTaHOBJICHHE BRIPAOOTOK.

39. Yray0Oka cTBONA C IPUMEHEHHEM €CTECTBEHHOTO TIOPOIHOTO IENTHKA.
40. YrmyOka cTBONA C IPIMEHEHHEM UCKYCCTBEHHOTO MTOPOIHOTO LIEIHKA.
41. YrmyOka cTBONA C IEHCTBYIOIIET0 TOPH30HTA.

42. Bunbl peMOHTa ¥ TEXHOJIOTHSI BOCCTaHOBJICHHSI BEIPAOOTOK.

Bomnpocs! no aucnurirHe « TeXHOonorus 1 6e301acHOCTb B3PbIBHBIX
pabot».

1. IlonsaTue o B3peiBe. Buas! B3peiBoB. OnpeneneHue, JaHHOE B3PhIBUATOMY
BELIECTBY.

2. Meron mimypoBbIX 3apsiI0B.

3. ComeprkaHne MeTaHa B 3200€ 1 MPUMBIKAIOIINX BBIPA0OTKAX, IPU
KOTOpPOM pa3periaercs BoIIoAHATh BBP.

4. Ucropus pa3BUTHS B3PBIBHOTO Aemna. JlaTh onpeneneHne B3pbIBHBIM
paboTam.

5. Metoj CKBaXKUHHBIX 3aps/IOB.

6. I'ne pa3pemaercsa npumenenue BB II kmacca?

7. XapakTepucTHKa B3pbIBHBIX BellecTB. Jlesenue Ha rpymibl. Mx
XapakTepucTuka kak BB.

8. Meroa kaMepHBIX 3apsii0B.

9. I'me paspemaercsa npumenenne BB I knacca?

10. OcHOBBI THAPOAMHAMUYECKOH TeopuH AeToHanuu BB. 3aBucumocts
CKOPOCTH JICTOHALIUH OT TEIUIOBOTO 3(p(heKTa XMMUUECKOI peaKIIny.

11. Kitaccudukanus omnrypoB 1o Ha3HadeHHI0. be3omacHble pacCTOsSHHS
MEXXIY [Ty paMH.

12. T'me paspemaercs npumenenne BB IV kimacca?

13. Teopus neroHanuu KOHASHCHPOBaHHBIX BB. 3aBuCHMMOCTh CKOPOCTH
neroHauuu BB ot muiotHOCTH.

14. TpeGoBanus, npenbsaBusgeMsle kK BBP npu nposeneHnn ropHbeIx
BBIPabOTOK.

15. T'ne paspemaercs npumenenue BB V knacca?

16. 3aBucumocTs ckopoctu getoHanuu BB ot ero nuamerpa. Kputnueckuii
U TIpeJeNbHbINA fuameTp 3apsaa BB u ux xapakrepucrika.

17. Nacnopt bBP. Conepxanue u Ha3HayeHue nacrnopra bBP.

18. I'ne pazpewaercs npumenenue BB VI knacca?

19. YpaBHeHue cocTosiHUS NpOAyKTOB B3pbiBa BB. YpaBHenue Ban-nep-
Baanbca, xapakTepucTuka KOBOJIIOMA IPOAYKTOB B3pbIBA. Y PaBHEHUE
Hobns-AbGens.

20. Coco6 KOpOTKO3aMeIEHHOTO B3PhIBAHMS, €0 00IIast XapaKTepUCTHKA
U CPEe/ICTBA OCYIIECTBIICHHUS.

21. I'ne pa3pemaercsa npumenenue BB VII kiacca?

22. B3pbIBHBIE peakIy U COCTaB MpOoAyKTOB B3priBa BB. Kucinopoansrii
6ananc BB. Ero BnusiHue Ha coctaB mpoayKToB B3pbiBa BB.

23. OcobeHHOCTH KOPOTKO3aMEe JICHHOTO B3PBIBAHMS B YTOJIBHBIX MIAXTaX
OMACHBIX M0 ra3y u nbuti. CMeXHbIE LTy PHIL.

24. Kakoe MakCHMAaJbHOE BpeMs 3aMeAJICHHS IPEIOXPaHUTENBHBIX O]
KOpOTKO3aMeieHHoro neiictsus (s [V u V, VI kmaccos)?

25. Onpenenenue TemioTsl B3peiBa BB. 3akon ['ecca.

26. Knaccugukaius B3pbIBHBIX BpPyOOB U X Ha3HaUCHHE.

27. MecTa yKpBITHSI MacTepa-B3pbIBHIKA U PACCTOSHHUS 10 MECTa B3PHIBA.
28. Omnpenenenue TemmnepaTypsl B3peisa BB.

29. Pacuer mapamMeTpoB B3pPBIBHBIX PaboOT J1j1sl 3200€B C OJTHOM MOBEPXHOCTHIO
oOHaKeHusI.

30. I'ne nomnyuieHsl K NPUMEHEHUIO B YTOJbHBIX IaxTax /] 3ameasieHHoro
JICUCTBHS, M KaKoe o01iee BpeMst 3aMe ICHHs?

31. Ompenenenue naBieHus ra3oB B3pbIBa B 3apsaHol kamepe. Ero
3aBUCHMOCTb OT IUIOTHOCTH 3apspkaHus BB.

32. Pacyer mapaMeTpoB B3PBIBHBIX Pa0OT [uIs 3a00€B C ABYMSI
MTOBEPXHOCTSIMH OOHAKECHUS, BEPXHSSA W HIKHSAS TOAPBIBKH MTOPOJ.

33. MuHnMasbpHas BeMHYIHHA 3a00HKH, 0COOCHHOCTH IIPUMEHEHUS
THIPO3a00IKH.

34, Jlate onpezenenue padborocriocoonoct BB. OcHOBHBIE METOIBI €€
OTpe/eICHNUS.

35. Pacuer mapameTpoB B3pBIBHBIX paboT B J1aBax ¢ MaIIMHHON MOAPYOKOM
YTOJIBHOTO ILIACTA.

36. MuHMManbHas ITyOHMHa IITypOB TP B3PBIBAHUH 110 YIIIIO U 110 ITOPOJIE.
['myOuna mimypoB B HapyIIEHHOM MacCHBE.




37. Nate onpenenenue OpuzantHOCTH BB. Metoas! onpenencHus
OpU3aHTHOCTH.

38. CoTpsicaTensHOE B3pBIBaHHE, €TO UCTOPHUS M Ha3HAYCHHE.

39. IlepeBoska BM.

40. CxopocTb aetoHaiuu. Msmepenne ckopocTu feToHanuy BB ¢ momoisio
AKCIEpUMEHTANbHBIX MeTo10B. Meton JloTpuia.

41. Opranu3zanus u pexuM MPOBEACHUS COTPSCATEIHHOTO B3PhIBAHUS.

42. MUHUMAaNbHO AOMYCTUMBIE PACCTOSHUS MEXKAY CMEXHBIMU LIITypaMH 110
YIIIIO.

43. Ilepenaya neroHauuu Ha paccrosinue. Meronuka ucneitanust BB Ha
riepeiavy JETOHAIMH JUIS CyXHUX ¥ MOKPBIX TATPOHOB.

44. TexHOJIOTHS COTPSICATEILHOTO B3PBIBAHUS MIPU BCKPBHITHN YTOJIBHBIX
IUTACTOB.

45. MUHUMAIBHO JOMYCTUMBIE PACCTOSHUS MEXK/y CMEXHBIMH ILIITypaMH 110
TIopozie.

46. Ucnpitanust BB Ha 9yBCTBUTEIBHOCTD K yIapy, TPEHUIO M TETUIOBBIM
BO3JICHCTBUSM.

47. CneunanbHble BUIBI B3pPbIBHBIX Pa0OT, UX Ha3HAYCHUE.

48. NnmuBunyansusle BB, ux knaccndukanums. KpaTkas nx xapakTepucTuka.
49. TnacroBoe TopreaupoBanue. BHeriactoBoe (mepeaoBoe)
TOpPHEAUPOBAHUE.

50. Kak ocymectensiercs Beibop BM st Benenus BP B yronpHBIX maxrax?
51. lenenuvie BB no yciioBusiM IpUMEHEHUS U CTEIIEHU OMACHOCTH IIPH
oOpalleHny ¢ HUMHU.

52. [lepconan 1y1st B3pBIBHBIX pa0oT.

53. Kimaccudukanmst mpoMbINuIeHHBIX BB 110 KOMIIOHEHTHOMY COCTaBy,
XUMHKO-(H3UUECKUX CBOWCTBAM, CIIOCO0Y 3apsyKaHuUsL.

54. Kak gensitea npomslieHHsIe BB o ycnoBusm npumeneHus?

55. OcoOeHHOCTH MTPOU3BO/ICTBA B3PHIBHBIX padOT B IAXTaX, ONACHBIX MO
rasy 1 B3pbIBaM IIBLIH.

56. Bunel ucneitTanuit BM.

57. Knaccuduxanus nmpegoxpanurensHeix BB o ycnoBusim npumMeHeHusI.
IIBeT 000I0UKH.

58. IlpenoxpaunurensHas cpena. Ee Ha3HaueHue 1 001acTh MPUMEHEHHUS TIPH
B3PBIBHBIX paboTax.

59. Metons! onpenenenus OpuzanTHOCTH BB.

60. Henpenoxpanurtenpubie npomsinuierasie BB I u 11 kimaccos: obmacts
MIPUMEHEHHS ¥ UX IPUHIUINAIBHOE OTIHYHE.

61. BogopacnbsluTenbHbBIE U IIOPOIIKOBBIE 3aBECHI IIPH B3PBIBHBIX paboTax.
62. MeTtoapl onpeeneHus] KpUTHIECKOTO TuaMeTpa aeToHanyuu BB

63. IlpenoxpanurtensHbie mpombinuieHHbie BB 11T u IV knaccoB: o6mactsb
MIPUMEHEHHS U UX NPHUHIUIHAIBHOE OTIHYHE.

64. [lnutensHO AEHCTBYIOLIAs IPEJOXPAaHUTEIbHAS CPeJja B TOPHBIX
BbIpa0OTKaX.

65. Yanutoxenue BB u cpencTs B3peIBaHUS.

66. Ilpenoxpanurensuble npoMsinuieHHsie BB V, VI kinaccos: obnacts
MIPUMEHEHHS, X X NIPUHIHITHAIBLHOE OTIINIHE.

67. B3preiBonogaBisttonire (JIOKAITN3YIOIINE) 3aCIIOHBI.

68. Curranmsanus Opy B3pBIBHBIX paboTax.

69. Crioco0OsI B3peiBaHus. OO0IIas XapakTepUCTUKA B 00JIaCTh PUMEHEHUS
OTHEBOTO CIT0c00a B3PHIBAHMUS.

70. XpaHeHue B3pbIBUATHIX MaTEPHAIOB.

71. O0uiast XxapakTepuUCcTHKa U 00J1aCTh TPUMEHEHHS DJIEKTPUIECKOTO
crioco0a B3phIBaHUSL.

72. Cxema nojiaBI€HNUs B3pbIBa 3aCIOHOM. J[efiCTBHE IIaMeracsiIuero
MOPOIIKA.

73. MapkupoBKa B3pbIBUAThIX MATEPHUAJIOB.

74. Obmmas xapakTeprCTHKA HIEKTPOOTHEBOTO 1 0€3KaICIOIbHOTO
B3peBaHUs. Crctema B3priBaHns Honens. O0macTs MpUMEHEHHS STHX
crtoco00B B3PHIBAHHS.

75. B3pbIBHBIE TEXHOJIOTUU Ha OTKPBITHIX TOPHBIX paboTax.

76. Ompenenenne 9yBCcTBUTEIbHOCTH BB Kk ynapy.

77. llpenoxpanutensasie BB VII knacca u cnienmansabie BB kiacca C. Mx
001aCTh IPUMEHEHHUS] U OCHOBHBIE OTIINYHSI.

78. IIpocTeiine BB. YcTaHOBKY 1 MX M3TOTOBIEHUS U 3apsDKaHUS Ha
MecTax BeJICHHs B3PbIBHBIX PadoT.

79. Kucnoponuslii 6ananc BB.




80. Kimaccudukarys 31eKTpoAeTOHaTOPOB 110 BpeMEHH cpabaThIBaHNS,
MHHULUHUPYIOIIEH CIOCOOHOCTH U MpeaoXpaHnTeabHOCTH. OTiamdne
3NEKTPOAECTOHATOPOB, IPUMEHIEMBIX B YTOJIBHBIX LIAXTaX OT APYTHX
THUIIOB.

81. KoHCTpyKIMs CKBaXMHHBIX 3apA0B. BTopruHoe npobienue
HerabapuToB.

82. OcHOBHBIE BU/IbI 3200HKH IITYPOB.

83. Texnuueckue TpeOOBAHMS K IPeIOXpaHUTENbHEIM BB 1 ycinoBus ux
JIOIyCKa K IPUMEHEHHIO B YTOJIBHBIX MIAXTaX.

84. OcobGenHocTH ApoOIeHNsT HErabapyuTOB B IAXTaX OMACHBIX I10 ra3y u
TTBUTH.

85. Hopma no simoBuThIM razam aist BB, npumenseMbIx B MOA3EMHBIX
YCIIOBUSIX.

86. OcHOBHI Teopuu npenoxpanuTeabHocTr BB. IlpuHIMITE mocTpoeHus
NpenoxXpaHuTeNnbHbIX BB.

87. TpancopTupoBaHHE U YCIOBHUS XpaHeHHs BM.

88. Kakx BM nensatcs o cTeneHn OnacHOCTH IIPY XPaHEHUH, IEPEBO3KHU U
JocraBku K mecty BP.

89. MeToab! orpesiesieHus! MPeA0XpaHUTENbHBIX CBOMCTB BB.

90. KoHTypHO€E B3pbIBaHHUE IIPU MPOBEIEHUN TOPHBIX BBHIPAOOTOK.

Bomnpocs! o auciumimHe «MeToIbl ¥ CpeAcTBa OBICTPOIPOTEKAIONTNX
TIPOIIECCOBY.

1. O0BsacHUTE MexaHU3M 00pa30BaHU U PACIIPOCTPAHECHUS YIIPYTUX BOJH B
cpere.

2. KakoBbI 0COOEHHOCTH PacIpOCTPaHEHUS YIIPYTHUX BOIH B TBEPIIOH,
KUAKOW 1 Ta3000pa3Hoit cpenax?

3. Ha3oBuTe OCHOBHBIE KoJIeOaTeIbHbIC BEIMYHUHBI U TalTe ONpeieleHue
KaXJ0U U3 HUX.

4. OxapakTepusyiTe B3aUMOCBS3b MEKIY CMELIECHNEM, CKOPOCTBIO U
YCKOPEHHEM ITpU TapMOHHYECKUX KOJIeOaHUsX.

5. 3anumuTe U CpaBHUTE yPAaBHEHUA 3aTyXalOIUX U HE3aTyXalOIMNX
KOJICOaHH.

6. JlaiiTe onpenercHne OCHOBHBIX XapaKTEPUCTHK BOJTHOBOTO TIOJS.

7. OT KaKUX CBOHCTB CpeJl 3aBUCST CKOPOCTH PACTIPOCTPAHEHUS YIIPYTHX
BoutH B HUX? Kakue QakTophl 1 Kak BIHUSIOT Ha STH CKOPOCTH?

8. [lepeuncnuTe OCHOBHBIE MPHYUHBI 3aTYXaHHUS YIPYTUX BOJIH B TOPHBIX
mopojax.

9. OOBICHUTE CyTh OCHOBHBIX BOJTHOBBIX SIBIEHUH, COMIPOBOXKIAIONITUX
pacmpocTpaHeHHe YIPYTHX BOJIH B CPEAax ¢ aKyCTUIECKUMU TPAHUIIAMH.
10. Onpenenute KOIPPUIUESHTH! OTPAKEHUS U IPOXOXKICHUS MTPU
HOpPMaJIbHOM NaJICHUH YIPYTHX BOJH U3 BOJBI B TPAHUT U U3BECTHSK.

11. KakoBsl ycnoBust 00pa3oBaHust 001acTeii HHTepHEPEHIIMOHHOTO
yCHIIEHHS U Oca0JIeHHs] yIPyTHX BOJIH?

12. B yem 3akirovaercs sIBI€HUE MOJTHOTO BHYTPEHHETO OTPaXKeHUs?

13. JlaiiTe XapakTepUCTUKY METOJI0B U3MEPEHUS CKOPOCTEN
pacmpocTpaHeHHs YIPYTHX BOJIH Ha 00pa3ax U B MACCHBE TOPHBIX
TIOPOI.

14. Tlepeuncnute u HaiTe ONpeneIeHNe OCHOBHBIX TapaMeTPOB
celicMUYecKuX KosieOaHui, BO30YK1aeMbIX B3PBIBOM.

15. OxapakTepu3yiTe NOHATHS «IPO(GHUILY U «3AIHCH) CEHCMHUYCSCKON
BOJIHBI.

16. KakoBbI IpUYKHBI HECOBMAACHUS (ha30BOl U IPYIIIOBOM CKOpOCTEi
pacmnpocTpaHeH!s! YIPYTUX BOJIH B TOPHBIX Nopojax?

17. KakoBa npupoja ynpyrux BoJH?

18. Uro Takoe rapMOHUYECKUN OCLIILISTOP?

19. Ykaxkure ypaBHeHHE KOJICOAHHH.

20. Kak ompenensiercst 3HEprys CBOOOJHBIX HE3aTYXaIOMINX KoJeOaHmit?
21. Yro Takoe ynpyrie BOJHBI B Oe3rpaHIIHON cpejie.

22. Kak pacrpoCTpaHSIIOTCS yIPYTHE BOTHBI?

23. B gem 3aximoyaeTcs CyTh 3aTyXaHHUS YIPYTUX BOJH.

24. OnuImmuTe METOJIbI U CPENICTBA OTPECIIEHUSI CKOPOCTEH
pacmpocTpaHeHHs! YIPYTHX BOJIH B TOPHBIX ITOPOJIAX.

25. Ha3zoBuTe rpymmns! napaMeTpoB, U3MEPSAEMBIX IPHU U3yUYCHHUU B3PHIBOB.
26. OnuuiuTe Ha3HaYCHUE IIEMEHTOB 0000IIEHHOW CXeMBbI AIEKTPHYECKUX
H3MEPEHUI HeANEKTPUYECKUX BEJTMUUH.

27. KakoBo Ha3HaYEHUE MMEPBUYHBIX U3MEPUTEIBHBIX ITpeoOpa3oBaTeIeii?




ITo xakuM npu3HAKaM U Kak OHHU Kiaccupuuupyoorcs? Yem oTimdaroTcs
JpYT OT IpyTa aKTUBHBIE ¥ TACCUBHBIE, TCHEPATOPHBIC U
mapaMeTpudecKkue mpeodpa3oBaTen?

28. HazoBuTe 1 aiTe ONMMcaHue OCHOBHBIX METPOJIOTHIECKIX
XapaKTEePUCTHK NEPBHUYHBIX H3MEPUTEIBHBIX TPEe0Opa3oBaTeeH.

29. HazoBuTe 1 0XapakTepu3yiTe OCHOBHBIE TUITHI MpeoOpa3oBaTeneH,
UCIIOJIb3YEMBIX TIPH PETUCTPALUK B3PBIBHBIX U APYTUX IPOLECCOB.

30. OnumuTe NPUHLUI U3MEPEHUS C UCIOIb30BAaHUEM MOCTOBOM
N3MEPHUTEILHON CXEMBI.

31. Yem omimyaroTcs Apyr OT Apyra cOaIaHCHPOBaHHBIN U
HecOaTaHCHPOBAaHHBIN MOCTEI?

32. YTo Takoe TEeH30PE3UCTOPHI, KAKMMH MapaMeTpaMu OHH
XapaKTepU3yroTCs?

33. Kak ycTpoeHsI KOHACHCATOPHEIE ITpeodpa3oBaTenn?

34. OxapakTepu3yiTe 3JeKTPOMarHUTHBIE IPe0Opa30BaTEIH.

35. Kakue THITBI 2JIEKTPOMATHUTHBIX ITpeoOpa3oBaTeneil CyIecTByoT?
36. Kak ycTpoeHbI 2IeKTpOMarHuTHhIEC Tpeodpa3oBaTesun?

37. Kak ¢ moMo1uIpo 3JIeKTPOMAarHuTHBIX peo0pazoBaTelieil MOKHO
PETUCTPUPOBATH CEHCMUYECKHE TTPOLIECCHI?

38. Ha kakux npUHIMIIAX OCHOBaHa paboTa Mbe303JIEKTPHIECKUX
nipeoOpa3zoBaTenei?

39. Kak ycTpoeHs! Tbe303JIeKTpHUecKHe TpeodpazoBarenu?

40. KakuMu rmapameTpaMu XapakTepH3yIOTCs ITbE303ICKTPHUECKHE
mpeobpa3oBarenn’?

41. Kak mprMEHATH MTBE303JIEKTPUIECKUE TPE0O0pa30BaTENH AT KOHTPOJIS
CeHCMHUYECKHX MPOLECCOB?

42. Kakye TUIBI ONTORJIEKTPOHHBIX TPe0Opa3oBaTeei CyImecTBYOT?
43. Kak HCIOJIb30BaTh ONTOAIEKTPOHHBIE TPE0OPa30BaTEINH [JIsl KOHTPOJIS
CEHCMUYECKUX MPOIECCOB U UX MOCTEICTBHHA?

44. JlaliTe onrcaHle OCHOBHBIX THIIOB TEPMOMETPHUECKUX
npeoOpa3oBaTeseH.

45. Ha xakux npuHIOMIax OCHOBaHa pabora ceiicMoMeTpoB?

46. Kakue TUNbI 1 KOHCTPYKIUHN CEICMOIPUEMHHKOB BbI 3HaeTe?

47. Ha3zoBuTe OCHOBHBIE XapaKTEPUCTUKU U ITapaMeTPhl IPHEMHHUKOB
YHIpyrux KojaeOaHuii.

48. B uem 3aKio4aeTcs OTIIMYHE BETOCHMETPOB OT aKCEIEPOMETPOB?
49. OnmmTe yCTpOMCTBO Mpeodpa3oBaTeseit sl N3MEPEeHUs
OBICTPOMEHSIIOIINXCS AABJICHUH U CKOPOCTH AETOHALNH.

50. Kak nameputs iepopMaiiii 1 HarpsHKeHUs] BO BPEMsl IIPOXOKACHHS
B3PBIBHOM BOJIHBI?

51. Kak u3amMepuTh CKOpPOCTh Pa3BUTHUS TPEIUH?

52. Kakoif BUJ UMEIOT celicMOrpaMMbI?

53. Kakumu napamerpaMu XapakTepU3yIOTCs cecMOrpaMMbl?

54. Yto Takoe CHEKTPhl CUTHAJIOB?

55. Kaxoii BUJT UMEIOT CHEKTPbl CEMCMUYECKUX CUTHAIOB?

56. KakoBo celicMu4ecKoe BO3EMCTBHE CUTHAJIOB PA3IMYHbIX YaCTOT HA
3AHUSI U COOPYKEHHS?

57. Kak o ceiicMorpaMme paccyiTaTh CMEIICHUS M YCKOPSHUS CMETICHUH ?
58. Kaxk o ceiicMorpamMme paccunTaTh OTHOCHUTEIBHBIE 1e(OPMALIIN H
HaNpsDKEHUS. B MAaCCHBE 1Opoa’?

59. Kak no pe3ynbTaTam U3MEpEeHUH OLIEHUTh CECMUUECKOe NeHCTBHE
B3pbIBA Ha 3JIaHUSI U COOPYIKEHHS?

60. YKa)KuTe OCHOBHBIE THITBI M KJIaCCH(PUKAIMIO NEPBUYHBIX
H3MEPHTENBFHBIX TIpeoOpa3oBareiei.

61. Ykaxkute o0IIMe MPUHIMITEI TOCTPOCHUS! © OCHOBHBIE THITBI
npeoOpa3oBaTesieil, HCIONb3yEeMBIX JJIsl N3MEPEHHUsT (PU3NIECKUX
BEJINYHMH.

62. Kak paboTaroT MexaHH4IecKue peodpa3oBaTenu?

63. Kak paboTaioT pe3ucTUBHBIC TIpeoOpa3oBaTeIIu?

64. Kak paboTaioT eMKOCTHEIE TIpeoOpa3oBaTen?

65. Kak paboTaroT 3IeKTpOMarHuTHbIC IpeoOpazoBaTenu?

66. Kak paboTaioT nmbe303JeKTprHuecKue npeodbpasoparenu?

67. Kak paboTaroT onToaJ1eKTpOHHBIE MpeodpazoBaresin?

68. Kak paboTaroT TerioBsie peodpazoBaTen?

69. Kak paboraroT npeodpa3oBaTesu i CCHCMOMETPHICCKHIX
HaOIr0IeHN?

70. Ucnonb3ys CTPYKTYPHYIO CXEMY, OIMIINTE NPUHIUI ACHCTBUS




3NIEKTPOHHOITYYEBOTO OcIiuIorpada.

71. Kakue napaMeTpsl 3JIEKTPUUECKOI0 CUTHAA MTO3BOJIIET U3MEPSITh
AIIEKTPOHHO-ITy4eBOH ocmiorpad?

72. KakoBa crieruipuika pa3nyHbIX Pa3HOBHIHOCTEH AIEKTPOHHO-TyUEBBIX
ocuuuiorpagoB (yHUBEPCATBHBIX, HIMPOKOMOJIOCHBIX,
CTPOOOCKOMTUYECKHUX, 3aTOMUHAIOIINX, MHOTOJIYYEBBIX, CIICITUATBHBIX)?
73. [aiiTe onpeneneHre OCHOBHBIX XapaKTEPUCTUK AIEKTPOHHOIYUEBOTO
ocrutorpada.

74. Ucrionb3ys CTPYKTypHYIO CXEMY, OIHIINTE MPUHINI JEHCTBHS
uugpoBoro ocumiorpada.

75. B 4eMm 3aKkiIroyaeTcsi CynIHOCTh CTPOOOCKOITMYECKOT0 METo1a
IpeoOpa3oBaHus MacuITaba BPEMEHHU NEPUOAMYECKAX CUTHAIOB U KaKHUM
00pa3zoM peasn3anys 3TOro MeToa B AJIEKTPOHHOIYIEBBIX
ocumiutorpagax odecreynBaeT NOBEIMICHIE UX OBICTPOAeHCTBISA?

76. OnumyTe IPUHIUN ISHCTBUS TOXYTOHOBBIX M OMCTaOMIBHBIX
3aIIOMUHAIOITUX AJIEKTPOHHOIYYEBBIX TPYOOK.

77. KakoBbl 0COOEHHOCTH pabOThI 3JIEKTPOHHO-ITYUEBbIX OCIMILIOrpadoB B
KOMIUICKCE C IEPBUYHBIMU U3MEPUTCIIbHBIMU HpeOGpaSOBaTeJ’IXMI/I )41
¢dorokamepamu?

78. Ucmonb3ys cxeMy, OOBbSICHUTE TIPUHIIMIT ASHCTBUS CBETOJIyYEBOTO
ocutorpada.

79. HUcmonb3ys cxeMy, MOSICHUTE CYITHOCTH IPOIiecca MarHUTHOM
perucTpayy CUTHAIOB. B 4yeM 3akirio4aroTcst JOCTOMHCTBA M HEIOCTaTKU
TaKoW perucrpanyn’?

80. laiiTe ommicaHne IPHHNINTIA IEHCTBHSA, CPAaBHUTE BO3MOKHOCTH 1
XapaKTEPUCTHUKHU IOCIIEJOBATEIBHBIX 1 MAPAICIBHBIX
CHEKTPOAHAIN3aTOPOB, @ TAKXKE CIIEKTPOAHAIN3aTOPOB HA OCHOBE
npeobpazoBanus Oypse.

81. Kakue Brl 3HaeTe upoBbie ocHMLIOrpadHueCKue yeTponcTra?

82. Kak paboTaroT HIMPOKOIOJIOCHBIE M CTPOOOCKOITUYECKUE
ocruutorpagsr?

83. Kak paboTaroT 3arnmoMuHaronme ocumwuiorpadsr?

84. Onmimnte 0c00EHHOCTH pabOThI ANIEKTPOHHO-TYUEBBIX OCLIILIOrpadoB
B KOMIUIEKCE C TIEPBUYHBIMHU N3MEPHUTEIEHBIMH IPEOOpa3oBaTeIsIMU U
(doToxamepamu.

85. Kak paboTaroT aHanmmM3aToOpsl 9aCTOTHOTO CIIEKTpa?

86. Kak paboTaroT aHanmu3aToOpHI CIIEKTpa Ha OCHOBE MTPpeoOpa30BaHuUs
Dypoe?

87. JlaliTe onpeneneHune MOHATHH «pa3periaromnias criocOOHOCThY,
«cBeTOCHIIaY, «auadparmMay 00beKTHBA.

88. B ueM 3aKi04ar0TCs JOCTOMHCTBA (POTO- U KHHOPETHCTPALIMN KaK
WHCTPYMEHTa HaY4HOTO MO3HAHHMs?

89. B uem 3akmouaercs pazindue 3aMeAJICHHON, HOpMaJbHOH, yCKOPEHHOH,
CKOPOCTHOM U BBICOKOCKOPOCTHON CheMKHU?

90. Kakoro a¢¢exTa MOXKHO TOONTHCS, OCYIIECTBIISS IIPOLece
BOCITPOM3BEICHUS] KHHON300pa)keHHsI C MaclITaboM BpeMeHH

91. YeM 00yCIIOBIIEHBI OTPpaHUYEHISI BDEMEHHOW pa3pernaronen
CIIOCOOHOCTH KMHOPETUCTPAIIUH OBICTPOTPOTEKAIOIIHNX IPOIECCOB?

92. Yrto co0oif mpeACcTaBIsIeT «KMHUpPa IITPHUXOBASH) U UL Y€TO OHA
npeaHa3HadeHa’?

93. B yem cocTouT crieruuKa CKOPOCTHBIX KHHOAIIIIAPATOB C
MIPEPBIBUCTHIM U HETIPEPHIBHBIM IIepEeMeEIIeHHeM KHHOIICHKH?

94. OnumuTe NPUHLUN ASHCTBUA U OXapaKTepU3yHTe JOCTOUHCTBA U
HEJIOCTAaTKH ILEJIEBBIX KHHOAMIApaTOB U KHHOAMIIAPATOB C UMITYJIbCHBIM
HCTOYHHKOM CBETa.

95. B uem 3akiroyaeTcst CyniHOCTh (poToperiucTpanyy ObICTPOIIPOTEKAIOIINX
IIPOLIECCOB € MCIOIb30BAHNEM IIIEIEBON pa3BepTKH?

96. KakoBBI yHKIINU CKOPOCTHBIX (OTOTpahUISCKAX 3aTBOPOB?

97. OnuimunTe NPUHONT JEHCTBHSA, JOCTOMHCTBA U HEOCTAaTKH
BBICOKOCKOPOCTHBIX (hOoTOrpapuIecKux 3aTBOPOB PA3TUIHBIX THIIOB.

98. KakoBBI BOBMOXKHOCTH KHHOJEIIH(PPATOPOB MPH MUCCIICTOBAHUH
OBICTPOIMPOTEKAIOIINX MPOIIECCOB?

99. Yewm ompeaensercst nHGOPMAIIMOHHAS CLIOCOOHOCTH (pOTOM300paKeHHs?

Bonpock! o muctiuruinae « XMMUs B3PhIBUATHIX BEIIIECTBY.
1. DK30- U SGHAOTEPMUYECKUE COCTUHEHHUSI.




. DneMeHTapHbII COCTaB B3PHIBUATHIX BELICCTB.

. OKkucnuTeN! M TOproYHe.

. B3pbIBuaThle BemecTBa — HHANBULYaIbHbIE COCIMHEHHUS.

. B3pbIBuaThle BemecTBa — MEXaHHUECKHE CMECH.

. Kucnoponusrit 6ananc BB kak ¢pu3nko-xuMudeckast XapakTepHUCTHKA.

. YnenvHas popMyiia HHAMBHUYaIbHOTO B3PHIBYATOTO BEIECTBA.

. YaenpHasg ¢opMyiia CMECH B3PBIBYATOIO BEIIECTBA.

. Pacyer nminoTHOCTH 110 aAIUTUBHBIM BKJIaJaM aTOMHBIX 0OBEMOB.

10. Pacuer miI0THOCTH 1O A TUTHBHBIM BKJIaJlaM TPYIIL.

11. IInotHOCTH crinaBoB U cMeceit BB.

12. Pacyer TemnoTsl 00pa3oBaHMs 110 CPEHUM SHEPTHSAM CBS3H.

13. Pacuer 1o rpynmnoBbIM BKJIaJaM.

14. Pacuer TernoTsl 0OpazoBanus o Kaparmry (IoysMImupHaecKuii).

15. Pacuer sHTansmmu o6pa3oBaHUs CMECH HHIMBHIyaTbHBIX BB.

16. Pacuer cocraBa [IB B 3aBHCHMOCTH OT COOTHOIICHUS OKUCIUTEIBIOPIOYCE.
17. Pacuer coctana [IB ¢ ucnonp30BaHrEeM KOHCTAHT PABHOBECHS PEAKITHH.
18. Pacuer coctaa IIB mo metony BUA.

19. Pacuer TenoTsl B3pbIBa MO H3BECTHOMY cocTaBy [1B.

20. Pacuer TennoTsl B3psIBa M0 MeToy BIA.

21. Pacuer Tennotsl B3pbIBa 10 MeToxy UX®.

22. Onpenenenue TemoTsl B3peisa BB. 3akon 'ecca.

23. Onpenenenue TeMnepaTypsl B3peia BB.

24. OnpeneneHue JaBIeHUs ra3oB B3pbIBa B 3apsaHON kamepe. Ero
3aBUCHMOCTb OT TIOTHOCTH 3apspkaHus BB.

25. YpaBHEHHE COCTOSTHHS MTPOAYKTOB B3phiBa BB.

26. YpaBuenue Ban-nep-Baanbsca, XxapakTepucTrKa KOBOJIIOMA IIPOIYKTOB
B3pbIBa.

27. Ypasuenue Hobnsa-Abens.

28. B3pbIBHBIE peakIy U COCTaB MPOAYKTOB B3phiBa BB.

29. Biusinue kuciaopoanoro 6ananca BB Ha coctaB mpoaykTos B3psiBa BB.
30. Kimaccugukanus nmpombinuieHHBIX BB 1o KOMHOHEHTHOMY cocTaBy,
XUMHUKO-(HU3UIECKUX CBOMCTB.

O 0 1O\ L KW

Bomnpocs! o aucruminae «OxpaHa Tpyaay».

1. OcHOBHBIE TOHATHS ¥ TEPMHUHBI OXPaHBI TPY/Ja U UX XaPaKTEPUCTHUKH.
2. OCHOBHBIE 3aKOHOAATENBHEIC aKTHI TI0 OXPaHe TPy/a.

3. Oxpana Tpy/Aa >KCHIIMH 1 HECOBEPIIECHHOIECTHHX.

4. ®uHaHCUPOBAHUE OXPAHBI TPYAA.

5. Buzpl 0TBEeTCTBEHHOCTH pab0TOAATENS M TOJDKHOCTHBIX JIHIT 32
HapyleHue TpeOoBaHuUIl OXpaHbI TPyAa.

6. ['ocynapcTBeHHBII HaA30p, OOIIECTBEHHBIH U BEIOMCTBEHHBIH KOHTPOJIb
3a COCTOSIHUEM OXPAaHbI TPYAA.

7. TpyaoBoO# 10TOBOpP.

8. ITonoxkeHus 0 paccief0BaHUM HECUACTHBIX CITyyaeB Ha IPOU3BOACTBA U
OpraHH3aIHH.

9. Opranuzaius o0ydeHus paboTarmmx 6e30IacHOCTH TPy/aa.

10. ®akTOpHI OLIEHKN TEXHHYECKON M SKOHOMHYECKON 3(h(heKTHBHOCTH
MEPOIIPUATHI N0 YIYUIIEHUIO YCIOBUHN TPYyAa.

11. 3akoHOAATENHHBIE aKTHI POM3BOJICTBEHHON CAHUTAPUH U TUTHEHE TPY/a.
12. ®duznonoruyeckre 0COOEHHOCTH Pa3IMYHBIX BUIOB JEATEIBHOCTH.
13. Turnenudveckas xkiaccupuKaiys Tpyaa.

14. BiusiHue napaMeTpoB MUKPOKJIMMATa Ha OPraHU3M YeIoBeKa.

15. Hopmanusanus napaMeTpoB MUKPOKIMMATA.

16. BiusiHue BpeIHBIX BELIECTB HA OPraHU3M YEIOBEKa.

17. HopMupoBaHue BpeIHbIX BELIECTB.

18. OcHOBHBIE MEPONPUATHS 10 HOPMAIIU3ALMH BO3LYIIHON CPEABIL.

19. Ha3HaveHue 1 KiacCU(PHUKALUSA CUCTEM BEHTUIISALIIH.

20. EcrecTBeHHas! BEHTHIISIIINS.

21. MckyccTBeHHAS! BEHTHIISLINS.

22. MecTHast BEHTAISIINS.

23. MeTosl pacdyera CHCTEM HCKYCCTBEHHON BEHTUIISIINH.

24. OnpeneneHue BBIACICHUH TeIUIa.

25. Buapl ocBeNIeHHS TPOU3BOICTBEHHBIX TIOMEIICHHN.

26. OCHOBHBIE CBETOTEXHUYECKHUE TIOHATHS U €IUHUIIBL.

27. OpraHu3ainys €CTECTBEHHOTO OCBEILEHMUS.

28. OpraHu3anus UCKyCCTBEHHOTI'O OCBELLECHHUS.




29. MeToq pacyeTa HCKYCCTBEHHOTO OCBEILICHUSI.

30. ®usnueckue XapakKTePUCTHKH ITyMa.

31. HopmupoBanwue mryma.

32. O6mue MeTo 1l 60PHOBI C IPON3BOACTBEHHBIM IITYMOM.

33. ®akTOpHl aKyCTHYECKOTO PAcUCT IIyMa.

34. ®usnueckue XapakKTepUCTUKH BUOpAIIUH.

35. BozneiicTBue BUOpay Ha 4eI0BeKa.

36. I3mepenue U HOpMHUPOBaHUE BUOpaLIUK.

37. CpenctBa ¥ METOIBI 3AIIUTHI OT BUOpAIIUH.

38. be3onacHOCTb MPOU3BOACTBEHHOTO 00OPYIOBAHUSL.

39. OcHOBHBIE MEpHI 3aIIUTHI OT MOPAKECHUS AMEKTPHIECKUM TOKOM.

40. 3ammTa OT CTaTHYECKOTO M OT aTMOC(HEPHOTO AIIEKTPHIECTBRA.

41. be30macHOCTh YCTPONCTBA U IKCILTyaTallHX OIbEMHO-TPAHCIIOPTHOTO
000pynoBaHHS.

42. be30macHOCTh NCIIOIB30BAaHMUS COCYIOB H aIlllapaToB, Pa0OTAIOIINX MO/
JTaBJICHUEM.

43. OCHOBHBIE BpPEAHBIE IIPOU3BOCTBEHHBIE (PAKTOPBI, BO3/IEHCTBYIOIINE HA
opranusm nosb3oBartens [1K.

44. ObycrpoiicTBo pabounx mecT ¢ [TK.

45. 3akoHO/aTEeNbHBIE OCHOBBI M 001IME TPeOOBaHUS K OXKAPHOH 1
B3pBIBHOM 0€30MACHOCTH 3JJaHUI ¥ COOPYKCHUH.

46. [1oxxapoonacHOCTh MAaTEPUATIOB U BELLIECTB.

47. Kateropuu noMeeHU U 30aHUH MO NOKapHON OMACHOCTH.

48. CiocoOBI TYIICHHUS TTI0KAPOB.

5.2. Kputepuu oneHUBaHUS

ITo pe3ynbpraTaM rocyJapcCTBEHHOTO 3K3aMEeHa 00y4JalOIIeMyCsl BEICTABIISIOTCS CIIEYIOIINE OLICHKH:

«OTmaHO» - OOydaromuiics B OTBETaX Ha TEOPETHUECKHE BOIIPOCHI JEMOHCTPHUPYET CHUCTEMHbBIE, 0e3 mpoOeInos,
IMyOOKHE 3HAHWS MaTepuana, IOHWMaHWE CYIIHOCTH ¥ B3aHMMOCBA3€H MPONECCOB W SIBICHHUH, 3HaHWE IOJI0KEHUH
CMEXHBIX Pa3/eNIOB ¥ JUCLUIIINH; IPAKTUYECKYIO 3a/1a4y PELINI BEPHO;

«Xopomo» - oOydaroImuiics B OTBETaX Ha TEOPETHYECKHE BONPOCHI AEMOHCTPUPYET CHUCTEMHBIE 3HAHHSA Y4eOHOTO
MaTepuana, MMOHMMaHHE CYITHOCTH M B3aMMOCBS3CH MPOIECCOB M SABICHMH, HO TPH ITOM JIOIyCKaeT HeOobIIne
HETOYHOCTH M HECYLIECTBEHHbIE OIIMOKM; MPU pPEIICHHH NPAKTHYECKOH 3aJayd MCIOJIb30Baj IPABHJIBHYIO METOIUKY U
BEpHbIC aHATUTHYECKUE 3aBHCUMOCTH, HO JIOITyCTHJI HETOYHOCTh B pacyeTax;

«Y I0BIIETBOPUTENNBHOY» - OOY4YaIOMIMICS B OTBETaX Ha TEOPETUYECKHE BOINPOCHI JIEMOHCTPUPYET HMOBEPXHOCTHOE 3HAHHE
yueOHOro Marepuania, HEBBIPQKEHHOE ITOHMMAaHWE CYIIHOCTH W B3aUMOCBS3EH NPOLIECCOB M SIBICHUH, OMYyCKaeT
3HAYUTEIBHOE KOJMYECTBO HETOYHOCTEH M OMMOOK; NpPH pEIIeHWH IPAaKTUYECKOH 3aJaudl HCIOJIB30BAaJ B LIEJIOM
MIPaBWIBHYI0 METOAMKY, HO MIOIYCTHJI HEKOTOphIE ONIMOKM B AHAJMTHYECKHX 3aBUCHMOCTSX H(WIN) CYyHIECTBEHHYIO
HETOYHOCTb B pacuerax;

«HeynoBnerBoputenpHO» - 0Oy4aromMHCsT HE MJaeT OTBETOB HA TEOPETHYECKHE BOMPOCH JIMOO JIEMOHCTPUPYET
OTJCTbHBIC, HECBSI3HBIE 3HAHMS MaTepHalia, NAaeT HENPaBUIBHBIN OTBET WM AOIYCKAET IpyOble OIIMOKH; MPAKTUYECKYIO
3aj7iaqy HE PeIu

6. YA EBHO-METOANYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE ITPOBEJIEHU S
TF'OCYJAPCTBEHHOI' O SK3AMEHA

6.1.1. OcHoBHas JquTepaTypa

JI1.1 |IIporocens, A. I'., Jonruii, U. E., Oukypos, B. U., IIporocens, A. I'. CTpouTensCTBO TOPHBIX NPEANPHUITUN U
MO3EMHBIX COOPYKEHHUH [ DIIeKTpOHHEIN pecypc):yaednuk. - CankT-IlerepOypr: HarmonansHbI MIHEPAIBHO-
CBIpheBOM yHUBEpCHTET «l opHbIil», 2015. - 390 c. — Pexxum nocrtyna: https://www.iprbookshop.ru/71705.html

JI1.2 |Ilonoros, b. /1., Banues, H. I'., Kokapes, K. B. OcHOBBI TopHOTr0 fena [DaeKTpoHHBIN pecypc]:yueOHuK. -
Caparos: Aii [Tu Op Menua, 2019. - 1063 c. — Pesxum noctyna: https://www.iprbookshop.ru/81246.html

JI1.3 | bemun, B. A., T'op6onoc, M. T., Kopotkos, P. JI. TexHomorus 1 6€30mMacHOCTh B3PBIBHBIX pa0OT [ DICKTPOHHBIN
pecypce]:yuebHOe ocobue. - Mocksa: U3narensckuit JJom MUCuC, 2019. - 74 ¢. — Pexxum noctyna:
https://www.iprbookshop.ru/98913.html

6.1.2. lonoJHuTEeIbHAS JUTEPATYpa

JI2.1 |Marseituyk, B. B., Uypcanos, B. I1. B3priBHBIE paGoThI [DNEKTPOHHBIH pecypc]:yuedHoe mocodue Jist By30B. -
Mocksa: Akamemudeckuit mpoekT, 2020. - 376 ¢. — Pexxum noctyna: https://www.iprbookshop.ru/110071.html

JI2.2 |Tamnep, A. A. Be3onacHOCTb BeIGHUS TOPHBIX pa0OT M TOPHOCTIACATENBEHOE AET0 [DIEKTPOHHBIH
pecypce]:yue6HOe ocobue. - KemepoBo: Ky30acckuii rocyaapcTBeHHBINH TEXHUYECKHI YHUBEpCUTET MMEeHN T.D.
Tl'opbaueBa, 2021. - 155 c. — Pexxum nocryna: https://www.iprbookshop.ru/116560.html

JI2.3 |lleBuoB H.P., Tapanos I1.51., Jlesut B.B., I'yn3p A.I'. Pa3pyienue ropHbIX OPOJ] B3pEIBOM [ DJIEKTPOHHBIN
pecypc] [DaeKTpoHHBIN pecypc]:yueOHuK ams By30B. - Jonenk: JJonHTY, 2003. - 1 ¢aiin — Pexxum moctyma:
http://ed.donntu.ru/books/cd3551.pdf

6.1.3. Metoaquueckue pa3padoTku




JI3.1

MkymartoB A. H., [Timennunsrii FO. A., @opmoc B. @., I'nebko B. B., bapcyk H. JI. Metoauyeckue yka3aHus K
KYPCOBBIM MpOeKTaM 1o aucuuruinaam "OcHoBbl ropHOro fena. CtpoutenbHas reotexHosorus” u "lllaxtHoe n
MOJI3EMHOE CTPOUTEIHCTBO. CTPOUTEIHCTBO TOPU30HTAIBHBIX BHIPAOOTOK" [DIEKTPOHHBIH pecypc]
[DnexTpoHHBI pecypc]: i CTYASHTOB YPOBHS NMPo(ecCHOHAIFHOTO 00pa3oBaHus "cCenuaiucT” mo
criermanbHOCTH 21.05.04 "T'opHoe aeno" Bcex hopm o0yuenus. - Jouneuk: TOYBIIO "JJOHHTY", 2020. - 1 daiin
— Pexxum noctyna: http://ed.donntu.ru/books/20/m4925.pdf

JI3.2 |babwuuesn B. A., I'onoeresa E. E., I'medko B. B., bapcyk H. /I. Metoandeckue yka3aHHS K KypCOBOMY IIPOEKTY IO
qucrurHe "TexHomorus 1 6e30macHOCTh B3PBIBHBIX pabot" [DIeKTpoHHEIH pecypc] [DneKTpoHHBIH
pecypce]:ans obyuatommxcs o cneunanbHoctu 21.05.04 "Toproe neno” Becex popm oOydenust. - JJoHenxk:
T'OYBIIO "JOHHTY", 2020. - 1 daiin — Pexxum noctyna: http://ed.donntu.ru/books/20/m5175.pdf

JI3.3 | ITmenunynsiit FO. A. Metoanueckre ykazaHus K BBIIIOJIHEHHUIO KYpCOBOTo npoekTa rno aucuuruinae "llaxtHoe n

MOJI3¢MHO€ CTPOUTENLCTBO. CTPOUTENBCTBO CTBOJIOB" [DIEKTPOHHBIN pecypc] [DIeKTpOHHBIN pecypc]: s
oOyuaromuxcs no odpazoBatenbHoi nporpamme 21.05.04 "T'opHoe neno" cnenuanuzanuu "llaxTHoe n
MOJI3EMHOE CTPOUTEILCTBO" Beex popm oOyuenus. - Jlonenk: TOYBIIO "JOHHTY", 2022. - 1 daiin — Pexum

nmocryma: http://ed.donntu.ru/books/22/m8366.pdf

6.3. JIunieH3M0HHOE ¥ CBOOOIHO pacpocTpaHsieMoe NPOrpaMMHoe odecrieyeHHe, B TOM YUCJIe 0Te4eCTBEHHOTro
TPOU3BOJICTBA

6.3.1

OpenOffice 2.0.3 — obmectBennas auueH3us MPL 2.0, Grub loader for ALT Linux - muuensust GNU LGPL v3,
Mozilla Firefox - muniensus MPL2.0, Moodle (Modular ObjectOriented Dynamic Learning Environment) -
munen3ust GNU GPLy»

6.4. Ilepeuenn npodeccuoHaIbLHBIX 023 JAHHBIX H MH()OPMALIMOHHBIX CIPABOYHBIX CHCTEM

6.4.1

OBC IPR SMART

6.4.2

9BC JJIOHHTY

7.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUWE ITPOBEJAEHUA TOCYIAPCTBEHHOI'O
9K3AMEHA

7.

—_

Aynuropust 1.303 - YueOHast ayquTopus UTs 3aHATHIA JIGKIIMOHHOTO THITA, CEMUHAPCKOTO TUTIA, TOMEIIEHUE IS
CaMOCTOATENILHON pabOThl 00YYaIOIUXCS, KYPCOBOTO MPOSKTUPOBAHUS (BBIIOJTHEHUS KYPCOBBIX pador),
IPYIIIOBBIX M HHAUBUAYAIbHBIX KOHCYJIbTALUH, TEKYILIET0 KOHTPOJIS ¥ IPOMEKYTOUHON aTTEeCTALUY : -KI1acCHast
JIOCKa-MaKeT TOJIEBOTO MITPEKa, 3aKPETUIEHHOTO apKaMH (11IT);-MaKeThl yITyOJIeHHBIX CTBOJIOB (11IT);-cTOMN
IpernoaaBaTess;-Kadeapa;-MakeT IPOXOAKU CTBOIA C 3aMOPO3KOH;-MaKeT MIPOXOAKH CTBOJIA MO JABICHUEM;-
MAaKeT MPOXOAKH CTBOJIA ¢ IIeMEHTHpOoBaHUeM 32004 (111T);-aeiicTBy0mas MOAeb YIIIyOJIeHUs CTBOJIA CHU3Y
BBepx(1mT);-MaKeT yriyOaeHus CTBoJIa cBepXy BHU3(1IIT);-MaKeT MPOXOAKH CTBOJIA MTOCIICAOBATEIFHBIM CIIO-
cobom (1mT);-MaxeT 000pyIOBaHMS CTBONA pacriopaMH (11T);-MakeT IPOXOAKH CTBOJA MO MapajuIeTbHON cXeMe
(1mrt);-MaKeT coeIMHEHUs CTBOJIA C OKOJIOCTBOJILHBIM JBO-POM( 1 1IT);-MaKeT CKUIIOBOTO CTBOJIA C KaMepaMH
3arpy3o4Horo obopyaoBanusi( 1mT);-gerictByromias Mmoaens KC-2y (11t);-aewctByromas Mmoaenb KC-1m(11mr);-
MOJIEeTIh IPOBEAEHHS MOIeBOTo mTpeka (1mT);-MakeT Ipoxoakn ykioHa ¢ MamuHo KMC-1 (1mT);-Maker
MIPOXOJKH YKIIOHA O TacTy (1mT);-MakeT 000pyI0BaHUS MTOBEPXHOCTH MPOXOJKHU cTBO-1a (1mT);-00beMHas
MOJIeJIb IOBEPXHOCTH U BBIPaboTOK max-Thl FOxxHOoHOHOaccKas Ne3 (1mT);-Mozmens OypoBasi yCTaHOBKA

7.2

Aynuropus 2.138 - UuTanbHbli 3a1 HaydHo-TeXHIHUECKOW ONOINOTEKH — TIOMEIIEHHE JJIs1 CAMOCTOSITEIbHOM
paboOTHI C BO3MOXKHOCTBIO ITOIKITIOYEHHS K ceTH "MHTepHeT" 1 00ecredeHneM T0CTyIa B 3IeKTPOHHYIO
MHPOPMANIMOHHO-00pa30BaTENBHYIO Cpely OpraHu3anun : KoMIbIOTepHAas TEXHUKA ¢ BO3MOKHOCTBIO
MOJKITFOYeHHS K ceT «IHTepHeT» 1 oOecreueHreM JOCTYIa B AIEKTPOHHYIO HHPOPMAIIMOHHO-00pa30BaTEIbHY IO
cpeny (OUOC JouHTY) u sanektponno-oubmmorednyto cuctemy (O5C IPR SMART), a Tak:ke BO3MOXKHOCTHIO
MHIUBHIYaJIFHOTO HeOTpaHWYeHHOTO focTymna obydarommxcsa B OBC n OMOC nocpencrsom Wi-Fi ¢
MePCOHATBHBIX MOOHJIBHBIX YCTPOUCTB.
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