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1. O0me mooKeHus

1.1. Ilenpto rocymapcTBeHHOW uTOTOBOM arrtectanuu (['MIA) BBITYCKHMKOB, OCBOMBIIIHMX
OCHOBHYIO TpodeccHoHaIbHYI0 00pa3oBaTelbHYIO0 Mporpammy Beiciiero odpaszoBanus (OITOII
BO) no cnenuansroctr 21.05.04 T'opHoe aeno (HampaBiaeHHOCTH «MapkKineiaepekoe Iermoy),
SBIISIETCSl YCTAHOBJICHHE YPOBHSI Pa3BUTHS U OCBOCHHUS BBITYCKHUKOM KOMIETCHIIMHA M KauecTBa
€ro IMOJArOTOBKM K TMpo(hecCHOHANbHON MAESITeNTbHOCTH B COOTBETCTBHM C TpeOOBaHUSIMHU
®denepallbHOTO TOCYIAapCTBEHHOTO obpasoBatenbHoro cranaapra (PI'OC BO) cnenuanurer mo
cnennanbHocti 21.05.04 TopHoe nemo, yTBepkIeHHBIH mpukazoM MuHoOpHayku P® ot
«12» aprycra 2020 r. Ne 987 u OIIOIT BO, pa3paboranHo#l B (enepaibHOM roCyIapCTBEHHOM
OIO/DKETHOM ~ 00pa3oBaTeNbHOM  YYPSXKICHMHM  Bbicmiero  oOpa3oBaHusi  «TIOMEHCKHIA
UHIYCTPHATIBLHBINA YHUBEPCUTETY.

1.2. TUA mo crietnasibHoctu 21.05.04 T'oproe aeno (HampaBieHHOCTh «MapKienaepckoe
JIETI0») BKJIFOYAET CJICIYIOIINE BH/IbI aTTECTAI[MOHHBIX HCIIBITAHUI:

- TNOArOTOBKAa K cJadye M cAada rocynapcTBeHHoOro sk3amena (I'3), mo3Bossromiue
BBISIBUTh U OIICHUTh TEOPETHUYECKYIO MOJATOTOBKY K pEIICHHIO NPO(ecCHOHANBHBIX 33734 B
COOTBETCTBUU C oOnactsiMu, chepamMu U TUHAMH 3a1a4 HpodecCHOHAIbHOU NeATeIbHOCTH,
ycranoBieHHbsiMu OITOIT BO.

- BBIIOJIHEHHE, TOJArOTOBKAa K TPOIEAype 3allUThl U  3al(UTa  BBIITYCKHOM
KkBaupuKannoHHoi padotel (BKP) mo onHoi U3 TeM, OTpakaroMUX aKTyaJbHYIO MPOOIEMaTHKY
npoeccuoHaNbHOM JesTeNLHOCTH B chepax:

10 ApxurekTypa, IpOEKTUPOBAHKE, T€0Ae3uUs, Tornorpadus u nu3aiH (B chepe HHKEHEPHO-
re0JIe3UYECKOr0, UHKEHEPHO-TEXHUYECKOTO U IKCHEPTHOTO OOECHeueHUs: OCBOCHUS MOJI3EMHOI0
IIPOCTPAHCTBA IIPU pealIn3alUU I'PaJOCTPOUTENBHON OJUTHKH);

16 CTpouTensCcTBO U SKUIUIIHO-KOMMYHAIbHOE XO3SiCTBO (B cdepe MpOeKTUPOBAHUSA,
CTPOUTENIbCTBA U AKCIUTyaTallMM MOJ3€MHBIX OOBEKTOB, MH)KEHEPHBIX KOMILJIEKCOB U CHUCTEM HX
JKHU3HEoOeCIIeueHus );

40 CkBo3Hble BUABI MPOPECCHOHANBHON AEATENbHOCTU B MPOMBIILIEHHOCTH (B cdepax:
MPOEKTUPOBAHUS M OJKCIUTyaTalluM  MH)KEHEPHO-TEXHUYECKUX  CHUCTeM  o0ecreueHus
TEXHOJIOTUYECKUX MPOIECCOB MPH MPOU3BOJCTBE PAdOT MO IKCIUTyaTAI[HOHHON pa3BenKe, 100bIue 1
nepepadoTKe TBEPHBIX IMOJIE3HBIX HCKOMAEMbIX, CTPOUTENBCTBY M OSKCIUTyaTallUU IOJ3EMHBIX
00BEKTOB; YIIpPaBJICHUS U IUIAHUPOBAHMSI IPOU3BOJICTBEHHBIMHU MTPOLIECCAMU M OpPraHU3aLUsAMN).

O6bem I'MA coctasisier 9 3.¢. (6 Hezesb) U3 HUX:

'3, BkIrouasi HOATOTOBKY K 9K3aMEHY M cllauy dK3aMeHa - 3 3.e. (2 Hezenn);

BKP, Bkit04ast BHINOJIHEHHE U 3alIUTY BBITYCKHOM KBaJU(pHUKAIMOHHON paloThl, 6 3.e. (4
HEJIENH).

1.3. Xapakrepuctrka npoeccCHoHaIbHON AITEIbHOCTH BBIITYCKHUKOB

Tabauna 1
OO0BeKTHI
O6uactu u cdepbl Tunsl 3a71a4 3amauu N
N N . poheCCUOHATBHON
npoeccnoHaIbHON npoeccnoHaIbHON npoecCuoHaTbHON
JESTETbHOCTH HITH
JEeSTeLHOCTH JeSITeTbHOCTH JIeSTEIIbHOCTH N
obnactu 3HaHUH
10 ApxurekTtypa, OCYLIECTBICHUE - HeJjpa 3eMJIH, BKIIIOUYast
MPOEKTHPOBaHUE, TEXHUYECKOTO NPOM3BOJICTBEHHEIE
reoje3us, Tonorpadus u PYKOBOJICTBA TOPHBIMU H | OOBEKTHI, 000PY/I0BaHKE
Iu3aiiH (B cdepe B3pBIBHBIMU pab0TaMu, a2 | U TEXHUYECKHUE CHCTEMBI
WH)XEHEePHO- MPOU3BOJICTBEHHO- TaKXe padoTamu 1o UX OCBOCHHUSI;
re0/Ie3nIeCKOro, TEXHOJOTHYECKHUI o0ecrieyeHuo
HWH)KEHEPHO- (yHKIMOHUPOBAaHHUS - TEXHUKA U TEXHOJIOTUN
TEXHUYECKOTO U 000pyIOBaHHS U o0ecrieyeHust
9KCIIEPTHOTO TEXHUYECKUX CHCTEM 0e3onacHoO n
o0ecreyeHus] OCBOSHHS TOPHOTO MTPOM3BOJCTBA 3¢ GeKTHUBHOM
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OOBEKTHI

Obnactu u cdepsl Tunsl 3agau 3anaun N
N N . npodecCHOHATBHOM
npodeccuoHaNbHON npodeccnoHanbHON npodeccuoHaNbHON
JESTEIbHOCTH HITH
JEATeTLHOCTH JeATeTLHOCTH JeATeIHOCTH .
001acTH 3HaHUH
HO/13€MHOTO pa3paboTKa, coraacoBaHue peanu3anuu
MPOCTPAHCTBA PU U YTBEPXKJICHHE T€0TEXHOJIOTUil JOOBIUH,
peanuzanuu HOPMAaTHUBHBIX nepepadOTKHU MOJNE3HBIX
IpagoCTPOUTENHHOM JIOKYMEHTOB, HCKOTIaeMbIX U
TIOJIUTHKH) PperJIaMEeHTHPYIOIINX PALMOHATIBHOTO
HOPSIOK BBITTOTHEHUS HCTIONTb30BAHHMS
TOPHBIX, B3pBIBHBIX padoT, MOJ3€MHOTO
a Taroke padoT, CBI3aHHBIX MPOCTPAHCTBA

€ DKCIUTyaTauuen
MOJI36MHBIX COOPY>KEHUH,
JKCILTyaTanuen
00opymoBaHUS;
o0ecrieyeHne BBITIOTHEHHS
TpeOOBaHMIA TEXHUYCCKON
JIOKyMEHTalluH Ha
IIPOM3BOCTBO PadoT,
JIEUCTBYIOILLIUX HOPM,
IIpaBHJI ¥ CTAaHAAPTOB

pa3paboTKa u peamu3arus
MEPOIPUATUH T10
TIOBBINICHUIO
9KOJIOTHYECKOH
0e301MacHOCTH TOPHOTO
POM3BOJCTBA

PYKOBOJCTBO B
NPaKTUYECKON
VWHXEHEPHOU
JIesAITeIbHOCTH
MPUHIMIIAMH
KOMILJIEKCHOTO
WCIIOJIb30BaHMS
re0pecypcHOro
NOTEHIHANa Heap

orpejieneHue
MPOCTPAHCTBEHHO-
reOMETPHYECKOTO
HIOJIO’KEHUSI OOBEKTOB,
BBITTOJIHEHHE
HEeOOXOIUMBIX
re0JIe3NYECKUX U
MapKIIEHIEPCKUX
H3MepeHuit, 00paboTka n
UHTEpPIPETAIHS UX
pe3yIbTaTOB

co3maHue u (Win)
IKCIUTyaTalus

00opyIoBaHUs U

TEXHHUYCCKUX CUCTEM
obecreyeHuns
3¢ PeKTUBHON U
0e30macHOM peanu3anuu
TEXHOJIOTNYECKUX
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OOBEKTHI

Obnactu u cdepsl Tunsl 3agau 3anaun N
N N . npodecCHOHATBHOM
npodeccuoHaNbHON npodeccnoHanbHON npodeccuoHaNbHON
JeSTEILHOCTH WIIN
JEATeTLHOCTH JeATeTLHOCTH JIeSITeITbHOCTH .
001acTH 3HaHUH
MIPOLIECCOB MPH
CTPOUTENBCTBE U
IKCIUTyaTallH MOJ3EMHBIX
00BEKTOB Pa3IMYHOTO
Ha3HAYEHHS
pa3paboTKa IIaHOB
JMKBHUIALUH aBapUH MIPH
CTPOUTENBCTBE U
HKCIUTyaTallH MOJ3eMHBIX
00BEKTOB
TUIAHUPOBAHUE U
BBITIOJTHCHHE
TEOPETUIECKHX,
SKCIICPUMCHTAJIBHBIX U
nabopaToOpHBIX
WCCIIeIOBaHNH, 00paboTKa
IMMOJTYYCHHLIX PC3YyJIbTATOB
C MCIOJIb30BaHUEM
- HeZlpa 3eMJId, BKIIro4ast
COBPEMEHHBIX
IMPOU3BOJACTBCHHEBIC
“H(OPMAITMOHHBIX
. 00BEKTHI, 000pYyTOBaHHE
TEXHOJIOI'n
Y TEXHHYECKUE CUCTEMBI
OCYILIECTBIICHUE
HUX OCBOCHHS,
NaTEeHTHOTO MTOUCKa,
HN3Y4YCHHC HAYYHO-
9 - TEXHHUKA M TEXHOJIOTHU
TEXHHUYCCKOU
obecrnievyeHus
nH(pOpMAaITUH, N
Hay4YHO- 0e30macHo 1
. OTEUYECTBEHHOTO U N
HCCIIeIOBATEIBCKUI 3¢ deKTUBHOM
3apy0e)KHOTO OIBITA IO
. peanu3anuu
TEeMaTHKE MCCIICIOBAHMI .
v TeOTEXHOJIOTUH J00bIYH,
pa3paboTka Moaemnei
N nepepabOTKH MOJIe3HBIX
IIpouecCCOB U ABJICHUH,
MCKOIIAeMbIX
OIIEHKa JIOCTOBEPHOCTH
. palMOHATBLHOTO
HOCTPOSHHBIX MOJIENEeH ¢
UCTIOJIb30BaHHUS
UCIIOJIb30BaHUEM
HI0/136MHOTO
COBPEMCHHBIX METOI0OB U
MPOCTPAHCTBA
CpPEJ/ICTB aHaJIM3a
nHpOpMaITUU
COCTaBJIEHHE OTYETOB IO
Hay4HO-
UCCIIEI0BATEIECKON
paboTe caMOCTOSITEBHO
WM B COCTaBE TBOPUYECKHUX
KOJUIEKTHBOB
MPOBEIEHHE TEXHUKO- - Henpa 3eMJIH, BKITIOYast
SKOHOMHUYECKOM OIeHKN MIPOU3BOJICTBEHHBIE
00BEKTOB MTOA3EMHOTO 00BEKTHI, 000pYAOBaHHE
CTPOUTEIBCTBA, Y TEXHHYECKUE CUCTEMBI
MIPOEKTHO-
. 3¢ hekTUBHOCTH WX OCBOCHHUS;
U3BICKATEIILCKHI
UCTIOJIb30BaHHS
TEXHOJIOTHYECKOTO - TEXHHUKA M TEXHOJIOTHH
obopynoBaHus oOecrnieueHus

pa3paboTka HEOOXOTUMO

0e30MacHoil U
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OOBEKTHI

Obnactu u cdepsl Tunsl 3agau 3anaun N
N N . npodecCHOHATBHOM
npodeccuoHaNbHON npodeccnoHanbHON npodeccuoHaNbHON
JESTEIbHOCTH HITH
JEATeTLHOCTH JeATeTLHOCTH JeATeIHOCTH .
001acTH 3HaHUH
TEXHUICCKOM 3 pexTuBHOI
JTOKYMEHTAIIN! B COCTaBE peanu3anuu
TBOPYECKUX KOJUIGKTUBOB | T€OTEXHOJOTHI TOOBIYH,
1 CaMOCTOSITENBHO nepepadOTKHU MOJE3HBIX
HCKOIIAeMbIX U
COCTaBJICHHE TIPOCKTOB U PALMOHATIBHOTO
MaCcIOPTOB TOPHBIX U UCIIOJIb30BaHMUS
OypOB3pHIBHBIX PaboT MOA3EMHOI0
IPOCTPAHCTBA
pa3paboTKa, coriacoBaHHUe
U yTBEpKIICHHE
HOPMAaTHBHBIX
JIOKyMEHTOB,
perIaMEeHTHPYIOINX
HOPSIOK BBITTOTHEHUS
TOPHBIX, B3PBIBHBIX padorT,
a TaKke paboT, CBA3aHHBIX
C 3KCIUTyaTaluen
MOA3EMHBIX COOPY>KEHUU,
3KCIUTyaTaluen
000pyIOBaHUS;
obecrieueHUe BEIOIHEHHS | - Helpa 3eMJITH, BKIIFOYAs
TpeOOBaHMI TEXHUYECKON MIPOU3BOJCTBEHHBIE
JIOKyMEHTAIH Ha 00BEKTHI, 000pYAOBaHHE
MIPOM3BOJICTBO PadoOT, U TEXHUYECKUE CUCTEMBI
16 CTpouTenscTBO U o
JEUCTBYIOLINX HOPM, UX OCBOCHHS;
KIITUIIHO-
MIPaBUII U CTAaHIAPTOB
KOMMYHAaJIbHOE
. oIpeseneHne - TEXHUKA W TEXHOJIOTUU
X0351HcTBO (B chepe
HPOCTPAHCTBEHHO- obecrnieueHus
MPOEKTHPOBAHMUS, .
HPON3BOJICTBEHHO- reOMETPHYECKOTO 0e30macHoi 1
CTPOMTEINIECTBA H . .
TEXHOJIOTHYECKUI MOJIOKEHUST 00 BEKTOB, 3¢ deKTHUBHOM
IKCILTyaTaluu
BBITIOJTHEHHE peanuzanun
MTOA3EMHBIX 00BEKTOB, N
HEO0OXO0IUMBIX T€0TEeXHOJIOTUI1 JOOBIYH,
WHKEHEPHBIX
reo/Ie3NIeCKUX U nepepaboOTKH MOJIE3HBIX
KOMIUIEKCOB M CHCTEM HX .
MapKIIEeHIEPCKUX HCKOTIaeMbIX U
JKU3HE00ECICUCHH ) .
U3MEpeHuii, 00padoTKa U pannoHaIBLHOTO
WUHTEPIIpETAIHS UX UCTIOJIb30BaHHUS
pe3yIbTaTOB MIO/I3€MHOTO
co3manue u (Wim) MIPOCTPAHCTBA
IKCIUTyaTaIus

000pyI0BaHUs U
TEXHUYECKUX CUCTEM
obecrieueHus
3 PeKTHBHON U
0e30macHON pean3aIuu
TEXHOJIOTHYECKUX
IIPOLIECCOB MPHU
CTPOUTEIILCTBE U
9KCIUTyaTallMK MOI3€MHBIX
00BEKTOB Pa3ITUYHOTO
Ha3HAYCHUS




OOBEKTHI

Obnactu u cdepsl Tunsl 3agau 3anaun N
N N . npodecCHOHATBHOM
npodeccuoHaNbHON npodeccnoHanbHON npodeccroHaIbHOI
JeSTEILHOCTH WIIN
JeSITEITBHOCTH JeSITEITBHOCTH JIeSITeITbHOCTH .
001acTH 3HaHUH
pa3paboTKa IIaHOB
JUKBUIAIIY aBapUi MpH
CTPOUTENBCTBE U
IKCIUTyaTalllH MOJ3EMHBIX
00BEKTOB
TUTAHUPOBAHUE U
BBITIOJTHEHHE
TEOPETUUCCKUX,
AKCIIEPUMEHTAITBHBIX U
n1ab0paToOpHBIX
uccleI0BaHni, 00paboTka
MOJYYEHHBIX PE3YJIbTATOB
C MCIOJIb30BaHUEM
- Henpa 3eMuTd, BKITIodast
COBPEMEHHBIX
MIPOU3BOJICTBEHHBIE
“H(OPMAITMOHHBIX
N 00BEKTHI, 000PYTIOBAHHE
TEXHOJOT W
Y TEXHHYECKUE CUCTEMBI
OCYILIECTBIICHUE ]
UX OCBOCHHS,
MaTEHTHOT'O MOUCKa,
W3y4YCHHE HAYYHO-
i i - TEXHHUKA M TCXHOJIOTHU
TEXHUYCCKOM
obecrnievyeHus
WHPOPMAIIH, N
Hay4YHO- 0e3omacHoO! 1
. OTEUYECTBEHHOTO U .
HCCIIeIOBATEIbCKUI 3¢ PeKTHBHOM
3apy0eKHOTO OITBITA TTO
. peanuzanuu
TEMaTHKE MCCIEA0BAHUN .
" TEOTEXHOIOTUH TOOBIYH,
pa3paboTka Mozesnei
N nepepabOTKH MOJIe3HBIX
MPOIIECCOB U SIBIICHHH,
HCKOIIaeMbIX
OIIEHKA IOCTOBEPHOCTH
. palroOHATBHOTO
MOCTPOCHHBIX MOJIEINIEH ¢
HCTIOB30BaHHUS
HCTIOJIb30BaHUEM
MIO/I3€MHOTO
COBPEMEHHBIX METO/IOB U
MPOCTPAHCTBA
CpeICTB aHaJIM3a
HHpOpMaIIH
COCTaBJICHHE OTYETOB IO
HAYYHO-
HCCIIEA0BATEIBCKON
paboTe caMOCTOSITEIIBHO
WJIH B COCTABE TBOPUYECCKUX
KOJUICKTHBOB
NPOBE/ICHHE TEXHUKO- - Heqpa 3eMJTH, BKITFOYast
9KOHOMHYECKOH OICHKH NPOU3BOJICTBEHHBIC
00BEKTOB MMOI3EMHOTO 00BEKTHI, 000PYI0BaHHE
CTPOUTEINLCTBA, Y TEXHHYECKUE CUCTEMBI
3¢ hekTUBHOCTH UX OCBOCHUS;
UCIIOJIb30BaHUS
MPOEKTHO- TEXHOJIOTHYECKOTO - TEXHHUKA M TEXHOJIOTHH
M3BICKATEIIbCKUN 000pyTOBaHUS obecrieueHus
pa3paboTka HEOOXOIUMOMH 0e3omacHoi u
TEXHUYECKOMI a¢exruBHOM
JOKYMEHTAIIHU B COCTaBE peanu3zanyu

TBOPUYCCKUX KOJIJICKTHUBOB
1 CaMOCTOATCIIBHO

COCTaBJICHUC ITPOCKTOB 1

TCOTEXHOJIOTHH TOOBIYH,
repepaboTKH MOJIE3HBIX
HCKOTIaeMBIX 1
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OOBEKTHI

Obnactu u cdepsl Tunsl 3agau 3anaun N
N N . npodecCHOHATBHOM
npodeccuoHaNbHON npodeccnoHanbHON npodeccroHaIbHOI
JeSTEILHOCTH WIIN
JEATeTLHOCTH JeATeTLHOCTH JeATeIHOCTH .
001acTH 3HaHUH
MIacIIOPTOB TOPHBIX PALMOHATIBHOTO
OypOB3pHIBHBIX PaboT HCTIOTH30BaHUS
MOJ3€MHOTO
MPOCTPAHCTBA
- Hezpa 3eMuTd, BKITIodas
MIPOHU3BOJICTBEHHBIE
00BEKTHI, 000pYAOBaHHE
U TEXHHYECKNE CUCTEMBI
UX OCBOCHHS;
paspaboTka Mozenei
MPOLIECCOB U SIBIICHUH, - TEXHHUKA M TEXHOJIOTHU
40 CKBO3HEBIE BUJIBI
. OLICHKA JIOCTOBEPHOCTH obecrieueHus
npodeccnoHaNbHON N N
Hay4JHO- HOCTPOCHHBIX MOJIENEH ¢ 0e30macHo 1
JIeATeTLHOCTH B . .
HCCIIeIOBATEIbCKUI HCIIOJIb30BaHHEM 3¢ PeKTHUBHOI
MIPOMBIIIUIEHHOCTH (B
COBPEMEHHBIX METOIOB U peanu3anun
cepax: IPOCKTUPOBAHHUS .
CpEJ/ICTB aHaJIM3a T€0TEXHOJIOTHl JOOBIYH,
U SKCIUTyaTaluu
HHpOpPMAIUH nepepaboOTKH MOJIE3HBIX
UHKCHEPHO-TEXHIYECKUX
HCKOIaeMbIX
cucTeM obecrieueHHs
PaLOHAIBHOTO
TEXHOJIOTHUECKUX
UCTIOJIb30BaHHUS
IPOLIECCOB MIPU
MIOJI3€MHOTO
MIPOM3BOACTBE PabOT 10
. POCTPAHCTBA
9KCILTyaTaIl[HOHHOMH
- HeZlpa 3eMJId, BKIIro4ast
pasBenke, 100bYe U
NPOHM3BOACTBEHHEIC
nepepaboTKe TBEPABIX
00BEKTHI, 000pYAOBaHHE
MOJIE3HBIX UCKOTAEMBIX,
Y TEXHHYECKUE CUCTEMBI
CTPOUTENLCTBY H
UX OCBOCHHUS;
SKCILTyaTaluu
MMO3EMHEIX 00BEKTOB;
. | - TEXHHKa M TEXHOJIOTHU
yIpaBJieHHs 1 pa3paboTka HeoOX0oaUMOH
o obecrnieueHus
TUTAHUPOBAHUS TEeXHUYECKOU .
MIPOEKTHO- 0e30macHo 1
MPOU3BOJICTBEHHBIMU . JOKYMEHTAIIMU B COCTaBE N
M3BICKATENbCKAN a¢dexruBHOI
npoleccamMmu u TBOPYECKUX KOJUICKTHBOB
peanuzanun
OpraHu3aIMsIMH) U CaMOCTOSATEILHO

TeOTEXHOJIOTUH J00bIYH,
nepepabOTKH MOJIe3HBIX
HCKOITAeMBIX H
paIMoOHaIBHOTIO
UCIIOJIb30BaHHMS
MO I3€MHOTO
MTPOCTPAHCTBA

1.4. TpeGoBanus k pe3ynbratam ocsoeHus OITOIT BO.
B pesynprare oOCBOEHHS OCHOBHOW 00pa3oBaTeNbHOI NPOrpaMMbl Yy BBITYCKHUKOB
c(hOpMHPOBAaHBI KOMIIETEHLINU:
- ynuBepcanbHble kKommnereHunu (YK), oGmenpodeccuonansusie komnereHuu (OIIK),
ycranosieHHsle PI'OC BO;

- CaMOCTOATCIIbHO

ycranosieHHsle OIIOIT BO.

YCTAHOBJICHHBIC

npodeccuoHanbHbIC

KOMIICTCHIIU

(IIKC),

2. PesyabTaTsl ocBoenusi OIIOII BO, npoBepsiemsbie B xoae 'HA.

2.1.

B xome I'MA mposepsieTcss cTeneHb
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OCBOCHHA BBIITYCKHUKOM

CITEYIOIINX




KoMmneTeHui, ycranoBineHHbx OIIOIT BO:
VYHUBepcalbHble KOMIIETEHIIMU BITYCKHUKOB (YK) 1 MHOMKATOPBI UX TOCTUXKEHUS.

Tao0mnua 2.

HaumeHnoBaHue
kareropuu (rpymisr) YK

Kon n nanmenoBanne YK

Kon u HaumeHnoBanune nHauKaTopa AocTxkeHus YK

CucreMHoe u
KPUTHYCCKOE MBIIIIICHUE

YK-1. CnocobeH 0CyIIeCTBIATh
KpUTUYECKUH aHaIu3
MPOOJIEMHBIX CUTYyalllii Ha
OCHOBE CUCTEMHOTI0 IIOAX0/1a,
BEIpabaTHIBATH CTPATETHIO
JEeNCTBUI

VK-1.1. Anammupyer mpoOJEMHYIO  CHTYaIHIO
(3amauy) u BbLAEIACT e¢ 0a30BbIE COCTABIISIOIINE

VK-1.2. PaccmaTtpuBaeT  pasiIMuHBIE  BAapUAHTHI
pemeHus poOIeMHO CUTYyaIuu (3amaun),

pa3pabaThIBaeT aNrOPUTMBI UX PeaTU3annuu

VK-1.3. OmnpenenseT U OLEHUBAEeT INpaKTHYECKHE
MOCJIC/ICTBHS BO3MOJKHBIX PEIICHUH 3a1a4uu

VK-1.4. OcymecTBisieT CUCTEMATH3ALINIO
uHopManuK  pazIMYHBIX UIL  aHaJd3a
MPOOJIECMHBIX CHUTYaIUi

THUIIOB

VYK-1.5. BripabaTbiBacT CTpaTerui0 JCHCTBUN IS
MOCTPOCHHSI AJITOPUTMOB PELICHHUS] IOCTABICHHBIX
3a1a4

VYK-1.6. IlporpamMmMupyer pa3pabOTaHHBIC AITOPUTMBI
1 KPUTHYCCKU aHATH3UPYET MOTYUCHHBIC PE3yIbTAThI

PazpaboTka u
peanu3anys IpOSKTOB

YK-2. CnocoGeH ympaBisiTs
MIPOEKTOM Ha BCEX 3Talax ero
JKU3HEHHOTO LIUKJIa

VK-3.1.  ®opmynupyer KOHLENIUHU
YIpaBJICHUS YEJIOBEUYECKUMHU PECYypCaMu B Pa3IMUHBIX

OCHOBHBIC

OpraHU3alMOHHBIX CTPYKTypax

VK-3.2. TlpuMeHsieT COLUAIbHO-TICUXOJIOIHUECKUE
METOABl TPH TIOCTPOCHUH 3(PPEKTUBHOU CHUCTEMBI
YIpaBlIEHUS IEPCOHAIOM

Komanmnas pabora u

VK-3. Cnocoben
OpI‘aHI/I3OBI:-IBaTL u pyKOBO[[I/ITL
paboToit KOMaH/IbI,

VK-3.3. ®@opmynupyer NOpPHHLMIBL ¥  METOJBI
KOMaH/1000pa30BaHUs
VK-3.1. ®opmynaupyeT  OCHOBHbIE  KOHLEILMUHU

YIPABJICHUS YEJIOBEYECKUMH PECYypCaMu B Pa3IM4YHBIX
OpraHU3alMOHHBIX CTPYKTypax

VK-3.2. TlpumeHsieT CcOUUANbHO-TICUXOJOTHYECKUE

JMIEPCTBO BBIpa0aThIBasi KOMaHIHYIO METOJBl TpH MOCTpoeHHHn 3(P(EeKTHBHONH CHCTEMBI
CTPATETHIO IS TOCTHKEHHS YIpaBJICHUS IEPCOHATIOM
MIOCTaBJIEHHON 1eTTN VK-3.3. @opMmynupyer HOpPHHIMIBI ¥  METOJBI
KOMaH/1000pa30oBaHus
VYK-4.1. BrlOupaer Ha  TOCYIapCTBEHHOM W
HHOCTPAHHOM  (-BIX)  f3bIKaX  KOMMYHHMKAaTHBHO
IpUeMJIEMBIE CTHJIb JIENIOBOTO OOIIEHMs, BepOasbHbIE
YK-4. Cnoco0GeH MpuMeHSTh W HeBepOalbHBIC CpEICTBa  B3aMMOJCHCTBHA C
COBpPEMEHHBIE mapTHepamMu
KOMMYHHUKATHBHbBIE YK-4.2. Ucnonszyer HH(POPMAIUOHHO-
TEXHOJIOTHH, B TOM YHCIIE Ha KOMMYHUKAllMOHHBIE ~ TEXHOJIOTHM TP  IIOMCKE
KommyHnukamms .
HHOCTpaHHOM(BIX) si3bIKe(ax), | HeoOXomuMoW WH(OpPMAIK B TMPOIECCE PEIICHUS
JUIA aKaJeMHUYeCKOTo U CTaHJApTHBIX KOMMYHHKATHBHBIX 3a1a4 Ha
PO eCCHOHAIBEHOTO rOCY/IapCTBEHHOM M MHOCTPAHHOM (-BIX) SI3BIKAX
B3aUMOJIeHCcTBUS VK-4.3. Ilpumensier npohecCHOHATBHYIO JIEKCUKY H
6a3oByI0 TpaMMaTHKY JUTS obecriedeHns
npodeccnoHamT,HOTO  B3aUMOJIEHCTBUSL B YCTHOH U
MCbMEHHOH popmax
VYK-5. Cnocoben VK-5.1. HaxoauT ¥ HCHOJIB3yeT HEOOXOIUMYIO JUIs
MexKynbTypHOE AQHATTU3UPOBATH U YIUTHIBATH caMOpa3BUTHSA W  B3aUMOACUCTBHS C  JAPYTHUMH
B3aUMO/JIEICTBUE pasHooOpasue KynbTyp B HHPOPMALIMIO O KYJIBTYPHBIX OCOOCHHOCTAX W

IpoLecce MEeXKYJIbTYPHOTO

TpaAUuLUAX PA3JINIHBIX COUUAJIBHBIX TPYIIIT
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Hanmenosanue
kareropuu (rpymnimsr) YK

Konx n nanmenosanue YK

Kon u HaumeHnoBanmne nHauKaTopa gocTkenus YK

B3aNUMOIEUCTBHUS

VK-5.2. JIeMOHCTpUPYET YBOKUTEIBHOE OTHOIIEHUE K
UCTOPUYECKOMY HACIEAUI0 U  COLMOKYJIbTYPHBIM
TPagMIMSIM  Pa3IMYHBIX  COLHMAIBHBIX  TPYII,
Oomuparolieecss Ha 3HAHHE JTaloB HCTOPHYECKOTO
pasButust Poccum (BKIJIIOYasi OCHOBHBIE COOBITHS,
OCHOBHBIX HCTOPHUYECKUX JedTeseil) B KOHTEKCTe
MHPOBOM HUCTOPHUM M psfa KyJbTYpHBIX TpaguLUil
Mupa (B 3aBECHMOCTH OT CPebl U 3aa4 00pa3oBaHus),
BKJIIOYas MHpPOBBIE penurud, Quiocopckue u
3TUYECKUE yICHUS

VK-5.3. He OUCKpUMMHAalLlMOHHO M KOHCTPYKTHBHO
B3aUMOJICHICTBYyeT C€  JIIOJBMH C  Y4€TOM  HX
COLIMOKYJIbTYPHBIX OCOOCHHOCTEH B LIEJISIX YCIELIHOTO
BBITIOJTHEHHUA NPO(ECCHOHANBHBIX 3a/ad M yCHUJICHHSA
COLIMAJIbHOW MHTETpaLui

VYK-5.4  CoznarensHO ~ BbIOMpaeT  IIEHHOCTHBIC
OPHEHTHPEI u TPaXJIaHCKYIO HO3HULUIO;
ApryMEHTHPOBAHO OOCYXKIAaeT W pelIaeT NpoOIeMbl
MHPOBO33pPEHYECKOT0, OOIIECTBEHHOTO U TMYHOCTHOTO

Camoopranuzanus u
camopa3BUTHE (B TOM

VYK-6. CriocobeH ompenenirs u
pean30BbIBATh IPUOPUTETHI
COOCTBEHHOM JCATEIILHOCTH U
CIIOCOOBI ee
COBEPIIICHCTBOBAHHSI HA OCHOBE
CaMOOIICHKH U 00pa30BaHuUs B
TeueHue BCel KU3HU

Xapakrepa

VK-6.1. IloHumaer  Ba)XXHOCTb  IUIAHUPOBAHUS
MIEPCTIEKTUBHBIX LIeJIeH COOCTBEHHOM IEATENHHOCTH C
yueTOM YCIIOBHH, CPEICTB, JINYHOCTHBIX

BO3MO>KHOCTEH, ITANlOB KapbepHOI'0 POCTa, BPEMEHHOM
MIEPCTIEKTHBBI Pa3BUTHUS JESATEIBHOCTH U TpeOOBaHMN
pBIHKA TpyJia

VYK-6.2. OnenuBaet 3¢G(GEKTUBHOCTh HCIOJIb30BAHUS
BPEMEHH U JIPYTHX PECYpCOB TMpHU  PEUICHUH
MOCTABJCHHBIX 3a7ad, a TaKkKe OTHOCHUTEIBHO
MOJYYEHHOTO pe3yJsbTaTa

YK-6.3. Vcnonb3yeT npeaocTaBisieMble BOZMOXKHOCTH

qrcIe JUISt TIPHOOPETEHHUS HOBBIX 3HAHUH M HAaBBIKOB
3710pOBhECOEpPEIKEHHE) VYK-7.1. TloHmMaeT poip W 3HaYCHHE (PUIUICCKOU
YK-7. Cnocoben KYJbTYpPBI ¥ CTIOPTa B U3HU YEJIOBEKa U 00IIECTBa
MOA/IEPKUBATD JIOJKHBIN VYK-7.2. TlpumeHsieT Ha TMpakTUKE pPazHOOOpas3HbIE
YPOBEHb (PU3UUECKOI cpeacTBa (GpU3NYECKOH KyJIBTYpHl M CHOpPTa, TypH3Ma
MOJTOTOBJICHHOCTH JUIS JUIS  COXpPaHEHHUS U  YKpeIJIeHHsS 3I0pOBBS U
o0ecrieyeHns MOTHOIICHHOM NCUXO(PHU3UIECKON TTOATOTOBKU
COLMANILHOM U VYK-7.3. Ucnione3yeT cpeacTBa U METOABI (PU3MIECKOTO
podecCHOHANTBHOM BOCIIUTaHUA I MPO(ecCHOHATBHO-THIYHOCTHOTO
JeSITeIbHOCTH pa3BuTHsl, (HU3MYECKOTO CaMOCOBEPIICHCTBOBAHUS,
(bopMHpOBaHHUS 3T0POBOT0 00pa3a M CTUIIS )KU3HU
VK-8. Criocoben co3zmaBate 1 | YK-8.1. Upentundumupyer yrpo3sl  (omacHOCTH)
TIO/IIEPKUBATH B TIOBCEAHEBHON | IPUPOJHOTO M TEXHOTEHHOTO IPOMCXOXICHUS IS
JKHU3HU ¥ B IPO(PECCHOHANLHOM | JKU3HEAEATEILHOCTH YEJIOBEKA
EATELHOCTH O€30IMacHbBIE VK-8.2. TlomnepkuBaeT  Oe30macHble  YCIIOBUS
YCIIOBHS KHU3HEICITCIPHOCTH | XKH3HEJIEATEIbHOCTH, BBIABISIET MPU3HAKY, IPUUUHBL U
BbesonacHocTs JUISL COXpaHEHUsI IPUPOTHOM YCIIOBUSI BOSHUKHOBEHHSI YPE3BbIUAIHBIX CUTYALIUH
KHU3HEACATETbHOCTH cpensl, obecredeHuns VYK-8.3. OmneHuBaeT BepOATHOCTh BO3HHUKHOBEHUS

YCTOWYMBOTO Pa3BUTHUS
o0recTBa, B TOM YHCIIE IPU
yYIpo3€ U BO3SHUKHOBEHUH
Ype3BbIYANHBIX CUTYaAlluH U
BOCHHBIX KOH()JIMKTOB

MOTEHLIMAJILHOW OMACHOCTH M MPUHUMAET MEPHI 10 ee
MpeaynpexaCHUIO

VK-8.4. Hcnonp3yeT 3HAHHUS CTPOEBOW, OTHEBOH U
CTpeJ’lKOBOﬁ IIOATOTOBKU B CJIyda€ BO3HHWKHOBCHUSA
BOEHHOM yrpo3bl
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Hanmenosanue

Konx n nanmenosanue YK

Kon u HaumeHnoBanmne nHauKaTopa gocTkenus YK

kareropuu (rpymnimsr) YK
VK-8.5. TlpuMeHsieT mNpaBOBbIE OCHOBHI BOWHCKOM
00513aHHOCTH ¥ BOCHHOM CITY»KOBI
YK-8.6. ITonumaer OCHOBHBIE HaMpaBJICHUS
COLIMAJIBHO-  3KOHOMMYECKOTO, IOJIUTHYECKOTO U
BOEHHO-TEXHUYECKOTO pas3BuTUA Poccuiickoit
denepanuu
YK-9.1. [Honumaer OCHOBHbIE 3aKOHBI u
3aKOHOMEPHOCTH  (DYHKIIMOHHPOBAHUS SKOHOMHUKH,
HEOOXOMUMBIC [UIS pEHICHUS MNpOo(heCCHOHATBHBIX
OKoHOMHUYECKas YK-9. Cnocoben nmpuHUMATh sanau
KYJIBTypa, B TOM YHClIe | O00OCHOBaHHBIC SKOHOMHYECKUE

VK.-9.2. TIpuMmeHseT SKOHOMHYECKHE 3HAHUSA TIpU

(uHaHCOBas pElIeHUs B pa3IMYHbIX
BBINIOJTHEHUH NTPAKTUUECKUX 33124

TPaMOTHOCTb 001acTAX )KU3HEACITETbHOCTH

VK.-9.3. Mcnonb3yeT OCHOBHbBIE TIOJIOKEHUSI U METOJIbI
HKOHOMHUYECKHX HayK npu peleHun
npodeCCHOHATBHBIX 33134

l"pax(;[aHCKaﬂ 803500055

VK-10. Cnocoben
(GOPMHPOBATH HETEPIIUMOE

VK-10.1. TloHumaeT 3HA4YEHHE OCHOBHBEIX IPaBOBBIX
KaTeropui, CyIIHOCTh 3KCTpEMH3Ma W Teppopu3Ma,
NPUYHMHB X BO3HUKHOBCHHUS M CTCICHb BIHSHHS Ha
pas3BUTHE 00IIECTBA

OTHOIICHHE K MPOSBICHUM
9KCTPEMHU3Ma, TEPPOpU3Ma,
KOPPYNIIHOHHOMY ITOBEJICHUIO U

VK-10.2.

MPOTUBOAECUCTBUSA

3aKOHO/IATEIbCTBO chepe

KOPpYILUH, JIEMOHCTPUPYET
AHTUKOPPYILUOHHBIE CTAHIAPTHI IIOBEACHU

3HaeT B

HpOTPIBOZ[eﬁCTBOBaTL UM B

VK-10.3. UnerTndunupyeT u OLeHNBACT COIHATHHBIC

npodecCHOHANBHOMN PUCKH  HKCTPEMHCTCKOTO, TEPPOPUCTHUECKOrO0 U
JEATETbHOCTH KOPPYIIHOHHOTO MOBEJICHHUA, TOTOB
IPOTUBOACHCTBOBATh MM B  NPO(ECCHOHATHHON
JIESITeTIBHOCTH
Obmenpodeccuonansupie  komrereHIUU BbIMycKHUKOB (OIIK) u wuHIMKATOpBl HX
JOCTHIXKXCHUA.
Tabnuma 3.
HanmenoBanue kareropun Kon 1 HanmeHOBaHNE MHIMKATOPA JOCTHKEHHS
P Kox u nanmenosanne OITK A A pa Xt
(rpymmsr) OITK OIIK
OIIK-1.1. VYyuureiBaeT u TIPUMEHSIET

IIpumenenue
(hyHIaMEeHTAIIBHBIX
3HAHHK

OIIK-1. CnocobeH mpUMeHSTh
3aKOHOJIaTeJIbHBIC OCHOBHI B
00nacTsIX HeAPOMOIH30BAHMS,

MIPOMBIIIJIEHHON O€30MaCHOCTH T

MECTOPOXKIEHUI TBEPIBIX
MOJIE3HBIX UCKOMAEMBIX,

IIOJA3EMHBIX 00BEKTOB

oOecreueHns IKOJIOTHYECKON 1

MOKCKAX, pa3BelKe U pa3paboTke

CTPOUTECIILCTBE U OKCILITyaTallun

JEUCTBYIOIUE MPABOBBIE HOPMBI U OTPaHUYEHHUS
IIPY IIPOEKTUPOBAHUU ONTUMAJIBHBIX PELUICHUN U
peuIeHUH KOHKPETHBIX 3a/1a4

OIIK-1.2. IIpumenser HaBBbIKU BbIOOpa
MEpOTIPUITHH, HaTpaBJICHHBIX Ha
HpeaynpexIeHHe OMacHbBIX MPOLECCOB (SBICHUIN)
WH)KEHEPHOU NIESTETbHOCTH, a TAKXKE 3aLIUTy OT
HX TTOCJIEICTBUMN

pU

OIIK-1.3 Hcmomp3yeT Hay4yHble 3aKOHBI U
METOJbl TPH pealu3alld MPUPOJIOOXPAaHHBIX
MEpONpHATHH Tpu J00bMe H  mepepaboTke
T10JIE3HBIX NCKOMIAEMBIX

OIIK-2. CiocoOeH mpuMeHsTh
HaBBIKH aHAJIHM3a TOPHO-
T'e0JIOTHYECKUX YCIOBHH IPH

21061:.1‘{6 TBEPABIX IMOJIE3HBIX
HCKOIMAEMBIX, a TAK¥XKC IpU

MMOI3EMHBIX OOBLEKTOB

3KCHJ’IyaTaIIHOHHOﬁ pa3BEAKe U

CTPOUTEIILCTBE U DKCILTyaTalluu

OIIK-2.1. IIpumenser OCHOBBI o0meit
THIPOTeOJIOTUH, METOAMKHM aHajau3a TOpHO-
Te0JIOrMYEeCKUX YCIOBUH IPU 3KCIITyaTallMOHHOM
pasBenke M J00bIYE  TBEPABIX  IIOJIE3HBIX
HCKOTIaeMBIX

OIIK-2.2. OueHWBaeT TOPHO-TEOJOTHUECKUE
YCJIOBUA TIPpU CTPOUTCILCTBE W OKCIUTyaTalluu
TO/I36MHBIX 0OBEKTOB

OIIK-2.3. AHanu3upyeT YCJIOBHUS 3ajieTaHus
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HaumenoBanmne KaTeropuu

Kon n nanmenosanune OIIK

KO,Z[ 1 HAUMCHOBAHUC UHAUKATOPpA JOCTUIKCHUA

(rpymer) OTTK OIIK
MOpox MpH  JOOBIYE  TBEPABIX  ITOJC3HBIX
HMCKOITAEMBIX
OIIK-3.1. [Ipom3BomuT  MOACYET  3aIllacoB

OIIK-3. Cnoco6eH mpuMeHSTh
METOMBI T'€0JIOr0-IIPOMBIUICHHON
OLICHKU MECTOPOXKICHUH TBEPIBIX

TMOJIE3HBIX UCKOMAEMBIX, TOPHBIX
OTBOJIOB

IOJIC3HBIX HCKONA€MbIX B 3aBHUCHUMOCTH OT
CTEIEHN Pa3BEAAHHOCTH yCHOBI/Iﬁ 3aJICraHus
MECTOPOXACHUSA WJIN €r0 YaCTH W HU3YUYCHHOCTHU
Ka4ue€CTBa MUHEPAJIBHOI'O ChIPhA

OIIK-3.2. OcymmecTBisieT HEOOXOANMBIE
U3MEpeHUs, 00padaThlBacT M HHTEPIPETUPYET
Pe3yIbTATHI

OIIK-3.3. TIpumeHsieT HaBBIKA SKOHOMHYECKOTO
00OCHOBaHUS HEOOXOIUMOCTH  OIpPEACIEHHBIX

re0JIOTHYECKUX U3bICKaHUM, IIPUMEHSET
MIOJTy4deHHBIE 3HAHUS
OIIK-4. CriocobeH ¢ OIIK-4.1. Vcnonb3yeT OCHOBHBIE  METOMIbI
€CTECTBCHHOHAYYHBIX IMO3UIHH XMMHUYECKOTO  HCCIEAOBAHUS ~ BELIECTB U
OLICHUBATH CTPOCHHE, XUMUYCCKUH | COCTMHCHUM
Y MUHEPAJIbHBIA COCTAaB 36MHOMU OIIK-4.2. OueHuBaeT CTPOEHHE, XUMUUYECKUN U
KOPBI, MOP(OTOTHIECKHE MUHEPaJIbHBIN cocTaB 3eMHOU KOPBI,
0COOCHHOCTH ¥ TeHETHYECKUE THITBI | OCOOCHHOCTH u TE€HETUYECKUE THIBI
MECTOPOXKICHUN TBEPABIX MECTOPOXKACHHUHI MOJNE3HBIX HCKOMAEMbIX
TI0JIE3HBIX UCKOIIAEMBIX IIPU OIIK-4.3. IIpumenser HaBBIKH

peIICHHH 3a/1a4 [0 PALUOHAIBHOMY
Y KOMIUICKCHOMY OCBOCHHUIO
re0pecypCHOro NOTCHIMAIA HEp

MaKpOCKOIIMYECKOr0 OIMUCAHHUS IOPOA H PYI,
BBISIBJICHUS CTPYKTYPHO-TEKCTYPHBIX
0coOeHHOCTEH

OIIK-5. CiocoOeH MpuMeHsTh
METO/IbI aHAIN3a, 3HAHUS
3aKOHOMEPHOCTEH TIOBEICHHS,
YIIPABJICHUSI CBOMCTBAMH TOPHBIX
MOPOJ U COCTOSIHUEM MacCHBa B
nporeccax J00bIYH U epepabdoTKu
TIOJIC3HBIX UCKOMAEMBIX, a TAKKE
IPU CTPOUTEIbCTBE U
9KCILTyaTally O0I3EMHbIX
00BEKTOB

OIIK.fA1-5.1 JleMoHCTpupYyeT 3HaHHE OCHOBHBIX
3aKOHOB €CTECTBEHHBIX U MAaTEMaTHYECKHX HayK
JUIs] pELICHUS] TUIIOBBIX 3a/1a4

OIIK-5.1. TIlpumeHsieT OCHOBHBIE TIOHATHSA,
OMHUCHIBAIOIIHE MEXaHU3MBI SIBIICHHH,
NPOTEKAIOIINX B MACCHUBE TOPHBIX TOPOJI; OCHOBBI
paspylieHus: TOPHBIX  mopof;  (usuueckue
MPOLIECCHl  MPHU  Pa3pabOTKH  MECTOPOKIACHUMN
OJIE3HBIX HCKOMAEMBIX MO3EMHBIM CIIOCOO0M

OIIK-5.2. OnenuBaer Hambonee 3PQPEKTHBHBIC
CIocoObl  yIpaBJCHUS COCTOSHHEM MacCHBa
TOPHBIX TOPOJ] COOTBETCTBEHHO KOHKPETHBIM
TOPHO-T€OJOTHYECKUM YCIIOBHSM u
TEXHOJOTHYECKUM Ipolieccam

OIIK-5.3. O6pabaTsIBacT pe3yabpTaThl
UCIIBITAHUH M HKCIIEPUMEHTOB MO OIPEIEICHHIO
(U3UKO-MEXaHUYECKUX CBOWCTB 51
TEXHOJOTUYECKHUX ITOKa3aTene TOPHBIX MOPOJ

OIIK-5.4. OueHunBaeT BIMSHHUE CBOHCTB T'OPHBIX
IOpOJ M COCTOSHHSA IOPOJHOTO MaccuBa Ha
BBEIOOD TEXHOJIOTUH u MEXaHH3a1
OypOB3PHIBHBIX paboOT

OIIK-6. CiocoOeH MpUMEHSTh
METO/bI AHAJIN3a U 3HAHUSA
3aKOHOMEPHOCTEH MOBEAEHUS U
yIpaBJIEHUs CBOICTBAMU FOPHBIX
ITOPOJT I COCTOSTHHEM MAacCHBa B
mporieccax 00BN U epepadoTKu
TBEPJIBIX MOJIE3HBIX HCKOIIAEMBIX, a
TaKXe IIPHU CTPOUTEIECTBE U
SKCIUTyaTaIiH MO{3eMHBIX
00BEKTOB

OIIK.A-6.1 deMoHCTpupyeT 3HaHHE OCHOBHBIX
3aKOHOB €CTECTBEHHBIX M MaTE€MaTHUECKHX HayK
JUISL pelICHHUs] TUITOBBIX 3a/1a4

OIIK-6.1. TIIpuMeHS€T OCHOBHbIE HOHSATHS,
OIHUCBIBAIONINE MEXaHU3MBI SIBIICHUH,
MIPOTEKAIOIUX B MACCUBE TOPHBIX NOPOJ; OCHOBEI
paspymieHuss TOpPHBIX  TOpoxa;  (u3myeckue
MPOLECCHl NPHU  Pa3pabOTKH  MECTOPOKACHUI
MTOJIE3HBIX HCKOIIAEMBIX ITOJI3EMHBIM CIIOCOO0OM

OIIK-6.2. OnennBaer Hambonee 3(deKTuBHBIC
CIIOcOObI  yIpaBJCHUS COCTOSHHEM MacCHBa
TOPHBIX TIOPOJT COOTBETCTBEHHO KOHKPETHBIM
TOPHO-T€0JIOTHYECKUM YCIIOBHSM u
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HaumenoBanmne KaTeropuu

Kon n nanmenosanune OIIK

KO,Z[ 1 HAUMCHOBAHUC UHAUKATOPpA JOCTUIKCHUA

rpymsr) OITK OIIK
(rpymibi)
TEXHOJIOTMYECKUM IIpolieccam
OIIK-6.3. Oo6pabaTsiBaeT pe3yabTaTHI

UCTIBITAaHUN M SKCIEPHMEHTOB IO ONPENCICHUIO
(PU3HKO-MEXaHIMIECKHX CBOHCTB u
TEXHOJIOTHYECKHX MTOKa3aTeel TOPHBIX ITOPOJ

OIIK-6.4. OueHnBaeT BIWSHHAE CBOHCTB TOPHBIX
IOPOJ ¥ COCTOSIHUS IOPOXHOTO MacchBa Ha

OIIK-7. CiocoOeH npuMeHsTh
CaHWUTAPHO-TMI'MEHHYECKUE
HOPMAaTHBBI U [IPpaBUIIa Mpu

TIOMCKaXx, pa3Be/ike U pa3paboTke
MECTOPOXKICHUH TBEPIBIX
TIOJIC3HBIX UCKOIIAaeMBIX,
CTPOUTEIBCTBE U IKCILTyaTalluH
MO/I3¢MHBIX O0BEKTOB

BEIOOD TEXHOJIOTUH u MeXaHH3aI1
OypOB3pBIBHBIX padoT

OIIK-7.1. Hcnone3yer HOpMaTHBHO-TIPaBOBEIE
aKTBI B obmnactu Oe3omacHoCTH
KHU3HEACATECIHHOCTH, MPOMBIIIICHHON
CaHUTapHH, MEXaHHU3MBI BO3/ICHCTBUS

OITACHOCTEH Ha YeJoBeKa

OIIK-7.2. W cnomp3yeT MeTOABl M CpEACTBa
3alUTH] YeJIOBEKa B IIpoIiecce Tpy/a, ypaBleHHe
0e30MacHOCTEIO TPy

OIIK-7.3. TIpoBOOUT KOHTPOJb MapaMmeTpoB H
YPOBHS  OTPHLATEIBHBIX  BO3ACHCTBUII  Ha
OpPTraHM3M 4eJOBeKa, HAa WX COOTBETCTBHUE
HOPMAaTHBHBIM TPEOOBaHHAM

Texnuueckoe
MIPOEKTUPOBAHUE

OIIK-8. Criocoben paboraTh ¢
MPOTPaMMHBIM 00ECTICYCHUEM
00111er0, CIEIUAILHOTO
Ha3HA4YCHUA U MOJACTINPOBAHUSA
TOPHBIX U I'COJIOTUICCKUX OG’I)GKTOB

OIIK-8.1. ObpabaTpIBacT U XpaHUT HHPOPMALIUIO
MIPO(EeCCHOHANBHON JESATENFHOCTH € TOMOIIBIO
0a3 JaHHBIX W  KOMIBIOTEPHBIX  CETEBBIX
TEXHOJIOTHil

OIIK-8.2. IlpumeHnsier mporpaMmMHbIe CpeaCTBa
JUTSL YOPaBJICHUSA U 00pabOTKH MH(DOPMAITHOHHBIX
MacCHBOB

OIIK-8.3.  Pemaer  cTaHmapTHble  3aj1aydu
npoeCcCUOHANBHON JIeITEIbHOCTH Ha OCHOBE
COBPEMEHHBIX HH()OPMALIMOHHBIX TEXHOJIOTHUIL U C

YIeTOM TpeboBaHU HHPOPMAITHOHHON

0e30macHOCTH

OIIK-9.1. Pa3pabareiBaeT © JOBOOUT IO
OTIIK-9. Crioco6eH OCYIIECTBIATh | UCHONHUTENEH — HAapsaasl W 3aJaHds  Ha

TEXHHIECKOE PYKOBOJCTBO
TOPHBIMH 1 B3pBIBHBIMH PaboTaMu
TP TTOHCKAX, pa3BeJKe 1
pa3paboTKe MECTOPOKACHHI
TBEPJIBIX MOJIE3HBIX HCKOTIAEMBIX,
CTPOUTENIBCTBE U HKCILTyaTaIlH

BBINIOJIHEHHE TOPHBIX,
OypOB3PHIBHBIX paboOT

TOPHO-CTPOUTCIIBHBIX U

OIIK-9.2. OcymecTBasieT KOHTPOJb KauecTBa
TOPHBIX W B3pPBIBHBIX paboT u oOecreunBaer
MPaBUIBHOCTh MX BBIIOJHEHUS UCTIOIHUTEIISIMU

OIIK-9.3. OmnepaTtuBHO yCTpaHAeT HApYILICHUS

MOJI3eMHBIX 00BEKTOB, MPOHU3BOJCTBEHHBIX IIPOLIECCOB, BBITOIHIEMbIX
HETIOCPEJICTBEHHO YIIPABIATh pabor
npoleccamMu Ha Npou3BOACTBEHHBIX | OIIK-9.4. ObecneunBaeT 6e301MacHOCTh
00bEKTaX, B TOM YUCJIE B YCIOBUAX | KU3HEACATENLHOCTH B HPOM3BOJICTBEHHBIX,
YpE3BBIYANHBIX CUTYAIUH OBITOBBIX  YCIOBMAX W B  Ype3BBIUANHBIX
CUTYyalHsIX
OIIK-10.1.  VYTouHsier ycioBHUsl  3aJeraHus,
azMepbl U (POPMBI PyAHBIX TEIl, HX BHYTPEHHETO
OIIK-10. CriocoOeH puMeHSTh P P (opwet py ’ yIp
. | cTpoeHus
OCHOBHBIE IPUHLIUIIBI TEXHOIOTHI
DHFIHIIH OIIK-10.2. VYTOuHseT TIHUAPOreOJOTHUECKUE,
9KCIUTyaTallUOHHON pa3Be]KHU,
HH)KEHEPHO-T€0JIOTHIECKUE YCIIOBHS
JI00BIUM, IepepadOTKH TBEPABIX
JKCILTyaTaluu
MOJIE3HBIX UCKOMAEMBIX,
OIIK-10.3. IIpumensier pe3ynbTaThl

CTPOUTENIECTBA U IKCILTYaTaIUH
MMOI3EMHBIX OOBLEKTOB

SKCHﬂyaTaHHOHHOﬁ pa3BeAKU Il YTOUHCHUSA
CXEM " MPOCKTHBIX pemeHnﬁ II0 IIOATOTOBKEC
TIOJIC3HBIX UCKOITIACMBIX K 0Tpa60T1<e

OIIK-11. Criocoben pa3zpabaTeIBaTh
1 pC€aJIM30BbIBATH IJIAHBI

OIIK-11.1. BpIOTHSET OIICHKY COBPEMEHHOTO
COCTOSTHUSI KOMITOHEHTOB OKpY)Karoliel cpeisl B
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HaumeHoBaHue KaTeropuu
(rpymer) OTTK

Kon n nanmenosanune OIIK

Kox 1 HanMeHOBaHUE UHANKATOPA JOCTUKEHUS
OIIK

MEPOMPUSATUI IO CHHXKEHUIO
TEXHOI'€HHON Harpy3Ku
IIPOM3BOJICTBA HA OKPYIKAIOIIYFO
cpeamy IpH 3KCILUTyaTalHOHHOM
pas3Bezke, 100bIUe U TIepepadoTKe
TBEPIbIX MOJIE3HBIX HCKOMAEMBIX, &
TaKKe IPH CTPOUTENIBCTBE U
9KCILTyaTally MOA3EMHBIX
00BEKTOB

MECT€e IIPOBEICHISI TOPHBIX paboT

OIIK-11.2. TIpoBOmUT OUIEHKY BO3ACHCTBHSA IpHU
NPOBENCHUH  HKCIUTyaTallMOHHOH  pa3BeiKHu,
IOOBMM W TepepaboTKe TBEPABIX IMOJIE3HBIX
HCKONIAEMBIX Ha OKPY)KAIOLIYIO Cpeny

OIIK-11.3. PazpabaTsiBacT KOMILIEKC
MEpONPHATHI OJHOBPEMEHHBIX C BEICHHEM
TOPHBIX PaboT, M IOCIEAYIOIINX MEPOIPHATHIA,

CHI)KAIOIIMX  TEXHOTCHHYI0  Harpy3ky  Ha
OKPY’KAIOIIYI0 IPUPOIHYIO CpeLy

OIIK-12. CnocobeH onpenensiTh OIIK-12.1.  OmpenenseT  NPOCTPAHCTBEHHO-

IPOCTPAHCTBEHHO-TE€OMETPUUECKOE | TEOMETPUUECKOE HOJIOKEHHE 00BEKTOB,

MOJIO’KEHHE OOBEKTOB,
OCYILIECTBIISITH HEOOXOAUMBIE
reoIe3NYecKrue U MapKIluehepcKue
n3MepeHus, 00padaTeIBaTh U
MHTEPIPETHPOBATH MX PE3yJIbTaThl

BBITIOJIHACT HCOGXO,Z[I/IMI)IC
MapKHIeﬁ,HepCKHe N3MECPCHU

TCOAC3UUCCKHUE U

OIIK-12.2. Ucnone3yeT  MeTOIUYECKOE U
anmapaTHoe —oOecriedyeHHWe Ul HPOBEACHUS
reoJIe3NYECKUX U MAPKIIEUIEPCKUX U3MEPEHUI

OIIK-13. Cnoco6eH onepaTuBHO
YCTPaHSTh HAPYILICHUS
MPOM3BOICTBEHHBIX MPOIIECCOB,
BECTH MEPBUYHBIN y4ET
BBITIOJHAEMBIX padoT,
aHaJIM3UPOBATh OIIEPATUBHBIC U
TEKyIINE MTOKa3aTe
MIPOU3BOJICTBA, 0OOCHOBHIBATH
NPeII0KEHHS 110
COBEPLICHCTBOBAHUIO OPraHU3aLUH
MIPOM3BOJICTBA

OIIK-13.1. OcyuecTBisieT KOHTPOJb KauecTBa
pabor w® oOecrmeuWBacT MPaBHIBHOCTh HX
BBINTOJTHEHHS UCTIOJHHUTEISIMA

OIIK-13.2. CocraBnser rpadpuku paboT u
NEePCIEKTUBHBIC IUIaHBI, WHCTPYKLHMH, CMETHI,
3afBKM Ha MaTepHausl W 00OpyHOBaHHE,
3aI0JIHSIET OTYETHBIE JOKYMEHTBI

OIIK-13.3. OmepaTHBHO yCTpaHsAeT HapyLICHUS
HPOU3BOJICTBEHHBIX HPOLIECCOB, BezeT
HNePBUYHBIH  y4eT  BBIIOJHSAEMBIX  palor,
aHAIM3HUPYET NI0Ka3aTeNd IPOU3BOACTBA

OIIK-14. CriocobeH pa3pabaThiBaTh

OIIK-14.1. IInaHupyeT M OpraHu3yeT Hay4dHBIE

MIPOEKTHbIE HHHOBAIMOHHBIE SKCHEPUMEHTHI, obpabaTbIBaeT
pELICHUs [0 AKCIUTYaTallMOHHOW | DKCIIEpUMEHTAJIbHBIC JIAHHBIE
a3BeIKe, T0ObIYe, mepepadoTKe
P ’ > TTepep OIIK-14.2. Hcnomp3yeT METOOWKY IIOWCKa
TBEPABIX TOJIE3HBIX HCKOTIAEMBIX, .
MHHOBALIMOHHBIX  pEIIeHHWH,  pa3pabaTbIBacT
CTPOUTENBCTBY M 3KCIUTyaTalluu <
TEeXHUYECKUX 33/IaHUH Ha TIPOEKT
MOJ3EMHBIX 0OBEKTOB
OIIK-15.1. Pewmaer mnpakTuyeckue 3a7aud,

OIIK-15. CriocobeH B cocTaBe
TBOPUYECKHUX KOJUIEKTHBOB M
CaMOCTOATENbHO, KOHTPOJIMPOBATh
COOTBETCTBHE IIPOEKTOB
TpeOOBaHMUSIM CTaHAAPTOB,
TEXHHUYECKUM YCIJIOBHUSIM U
JIOKyMEHTaM ITPOMBIIUICHHON
6e30macHOCTH, pa3pabaThIBaTh,
COIJIACOBBIBATh U YTBEPKIATh B
YCTaHOBJICHHOM TIOPSIIKE
TEXHUYECKNE W METOINIECKHUE
JOKYMEHTBI, PETIIAMEHTHPYIOIINE
TIOPSIIOK, Ka4eCTBO M OE€3011acHOCTh
BBITIOJTHEHHS TOPHBIX, TOPHO-

HaIlpaBJICHHbIE HA MOCTAaHOBKY JIMYHBIX LeJIeH U
pacCTaHOBKY TPHOPUTETOB C IHPUMEHEHHEM
MepeOBBIX METOAUK

OIIK-15.2. Amnanmu3upyeT LeIH U HHTEPECH
cTelikxonaepoB mpoekra. Omnpexenser Leny,
NpPEIMETHYIO 00JIaCTh M CTPYKTYPY ITPOEKTa

OIIK-15.3. O6pabaTsIiBacT pe3ynbTaThl HAYYHO-
UCCIIEZIOBATENILCKON  JIESITEIbHOCTH, HCHOJNB3Ys
CTaHzapTHoe  oOopynoBaHWe, TPHOOPHI U
MaTepHaIIbI

OIIK-15.4. BeiOupaeTr HOPMATUBHO-TIPABOBBIC H
HOPMAaTHBHO-TEXHUYECKHE JOKYMEHTBI,
PETyJIMpYIOIIHUE NesITEIFHOCTD IIPU IPON3BOJICTBE

TOPHBIX pabor s pemieHus — 3an1ad
CTPOUTENBHBIX U B3PBIBHBIX Pa0dOT .
PO eCCHOHAIBLHOMN JeSITEIbHOCTH
OIIK-16. CnocobeH npuMeHSTh OIIK-16.1. Hcnonesyer METOJbL
HaBBIKH Pa3pabOTKN CUCTEM I10 MIPOTHO3UPOBAHUS u OLIEHKU YpPOBHS

00€eCIIEUEHNIO DKOIOTHUECKONA 1
MIPOMBINIICHHOH 0€30MMacHOCTH MpH
MIPOU3BOJICTBE pabOT MO
9KCIUTYaTallMOHHOM pa3BeJIKe,
n00BIYe U TepepadOTKe TBEPIBIX
ITOJIC3HBIX UCKOIIACMBbIX,
CTPOMTEIILCTBY U SKCILTyaTalllud

9KOJIOTHUECKOH M MPOMBIIIJIEHHOW 0€30TIaCHOCTH
Ha TPOU3BOJICTBEHHBIX 00BEKTAX

OIIK-16.2.  PazpabaTeiBaeT  CHCTEMBI  TIO
00eCTIeYeHNIO HKOJIOTHYECKOW U TPOMBIIIICHHON
0€30MacHOCTH TIPU MPOU3BOACTBE TOPHBIX PadoT
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HaumeHoBaHue KaTeropuu
(rpymer) OTTK

Kon n nanmenosanune OIIK

Kox 1 HanMeHOBaHUE UHANKATOPA JOCTUKEHUS
OIIK

MMOI3EMHBIX OOBLEKTOB

OIIK-17. CriocobeH puMEeHSTh
METOBI 00ECTIEUCHNUS
MPOMBIIIICHHON 0€30MaCHOCTH, B
TOM YHUCIIE B YCIOBHUAX
Ype3BbIUANHBIX CUTYyalUil, IpU
TIPOM3BOJICTBE PaboOT MO
9KCILTyaTallHOHHOW pa3BeJike,
J00bIYe U epepadoTKe TBEPIBIX
TMOJIE3HBIX UCKONIAEMBIX,
CTPOUTENBCTBY M DKCILUTyaTalluu
MOJ3EMHBIX 0OBEKTOB

OIIK-17.1. Hcnons3yer HOpMAaTHBHBIC
JOKYMEHTHI 110 IPOMBIIUICHHOH 0e301macHOCTH |
OXpaHe TpyAa IpU MPOMU3BOACTBE pabOT o
9KCIUTyaTallMOHHOH  pas3Benke, mo0blMe |
nepepadoTKe TBEPABIX IOJIE3HBIX HCKOIAEMBIX

OIIK-17.2. BrImoiHSAET pacdeTsl TEXHHYECKUX
CPEICTB M CHCTEM OE30IIaCHOCTH, B TOM YHCIE C
WCIIOJIb30BaHHEM HH(POPMAIIMOHHBIX TEXHOJIOTHI

OIIK-17.3. TlpoBomur oOy4eHHE U WHCTPYKTax
110 6€30MaCHOMY BBINOJIHEHHUIO PadoT

HccnenoBanue

OIIK-18. CriocobeH y4acTBOBaThH B
UCCIIeIOBAHUSX 00BEKTOB
npopecCHOHANBHON NeSTeIBHOCTH
U UX CTPYKTYPHBIX 3JIEMCHTOB

OIIK-18.1. Hcnonp3yeT COBpEMEHHBIE METOJbI
aHanu3a MHQOpMAlMM, TpaBuia paboOTHl C
Hay4HO, Hay4HO METOANYECKOM u
AHAINTUYECKON JTUTEPATYpPOMl

OIIK-18.2. Pa3pabaTbiBacT MOZIETH MPOIECCOB,

SIBJICHHH, OLICHUBACT JOCTOBEPHOCTb
MOCTPOCHHBIX ~ MOJENEH C  HCIOJb30BaHHEM
COBPEMCHHBIX METOJIOB H CPEICTB

OIIK-18.3. Oo0pabatsiBaeT PE3yIBTATHI

HUCHIBITAHUM H OKCIICPUMEHTOB IO OIIPCACIICHUIO

(U3MKO-MEXaHHYECKUX CBOWCTB u

TEXHOJIOIMYECKUX TOKa3aTeseh
OIIK-19.1. Beinonnser MapKETUHIOBbIE
UCCIIeIOBaHHUA, MIPOBOJIUT  IKOHOMHYECKHUH
OIIK-19. CriocoOeH BBITIOJIHATh aHaJIM3 3aTpaT Ui peallu3alii TEXHOJIOTHUEeCKUX

MapKETUHTOBBIE HCCIIEJOBAHUS, IPOIIECCOB

IIPOBOJUTH SIKOHOMHUeckuii aHanu3 | OITK-19.2. Hcnons3yer 3JIEMEHTHL
3aTpat AJs peannu3alyun SKOHOMHYECKOTO aHanMu3a B CBOEH

TCXHOJIOTHICCKUX TPOLECCOB U
MMpOU3BOACTBA B LICJIOM

IPOo(eCCHOHAIBHOHN NESITEIbHOCTH

OIIK-19.3.  OpumeHtHpyeTcs B  THIOBBIX
9KOHOMUYECKHX CHUTYaIHsAX, OCHOBHBIX BOIIPOCaX
9KOHOMHYECKOH TOJIUTHUKH

OIIK-20.1. IlpumeHsieT Noay4yeHHbIE 3HAHUS IS

OIIpeAeeHHs OPMYJIUPOBAaHHS W  PEILICHUS
OIIK-20. CriocoOeH y4acTBOBAThH B P > opwymp P
WH>KCHEPHBIX 3ajad, UCTIONB3YS
pa3paboTKe U pean3annu
Wurerpaius HayKu U 00pa3oBaTebHBIX IPOTrPaMM B COOTBETCTBYIOTINE MCTOART
i v P N porp . | OIIK-20.2. OcymiecTBisier MPOEKTHYIO
00pa3oBaHus cepe cBoeit npodheccroHaTbHON
JIESITENIbHOCTh 10 pa3paboTke 00pa3oBaTENbHBIX
JeSITeIbHOCTH, HUCIIOTIB3Y S .
nporpaMM B NpodeCcCHOHAIBLHON AesTebHOCTH,
CrelHalbHble HAyYHbIC 3HAHUS
HPOEKTHPYET OT/EeJbHbIC CTPYKTYPHBIE
KOMITOHEHTBI 00pa30BaTeIbHON IIPOrpaMMBbl
OIIK.5-21.1 OGnagaer 3HAHUAMH COBPEMEHHBIX
MH(GOPMAMOHHBIX TEXHOJIOTHH W METOJO0B HX
HCIIOJIb30BAHMS
OIIK-21. CriocobeH moHNMATh
HNudopmannonHo- OIIK-21.1. Hcnonb3yer COBPEMEHHBIE
MPUHIUIIBI Pa0OTH COBPEMEHHBIX
KOMMYHHUKaIMOHHbIE N TEXHUYECKHE CpPEACTBA M MaKeThl 00paboTKH
nH(GOPMaIMOHHBIX TEXHOJIOTHH 1 o
TEXHOJIOTUH IS rpadudeckoi nHpopMayn
. HCTIONB30BATh UX JJISI PEIICHUS v
poeCCHOHATBHOM N OIIK-21.2. OcymecTBasieT CUCTEMHBIM aHaIu3
3a1a4 npodeccnoHAIBLHOM
JIeITeIIbHOCTH IIPU  pElIEHHH Hay4YHO-MCCIEO0BATeIbCKUX U

JCATCIIBHOCTH

NPUKIAJHBIX  3ajad c HCIO0JIb30BAaHUEM
KOMIIBIOTEPHBIX Mo;[eneﬁ IJIaCTOBBIX
MECTOPOXKIEHUI
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CamocrodaTenbHO onpezensiemMble npodeccuonanbabie KomrnereHIu BoimycKHUKOB (ITKC) u

HHIUKATOPBI UX JOCTUKCHHA.
Tabnuna 4
. Kon u HanmeHoBaHMe
3amada npodeccuoHaIbHOU OOwekT win obnacte | Kox u HanMeHOBaHUE
WHJIUKATOpa JOCTHKEHHS
NeATEIbHOCTH 3HaHUS TIKC [IKC
- OCYILECTBJICHUE TEXHUYECKOTO IMKC-1.1.
PYKOBOJICTBA TOPHBIMHU H AHanu3upyeT OCHOBHBIE
B3pBIBHBIMH pab0TaMH, a TaKkxe 9Tarbl paboThl TOPHOTO
paboTaMu o obecIieYeHUI0 MIPEIIPUATHS,
(yHKIIMOHHPOBAHUS MIPEACTABIISIONIIE
000pyIOBaHUS M TEXHUICCKUX - Heapa 3emuy, cnenn(uKy MpoOU3BOICTBA
CHCTEM TOPHOTO MPOHU3BOJICTBA; BKJTFOUas MapKHIeHIepcKuX padoT
- pa3paboTKa U peaTm3anus TIPOM3BOJICTBCHHBIC I[IKC-1.2.
MEPOIPUATHH 110 TOBBIIICHHUIO 0OBEKTBHI, OcymecTBIgeT OnepaTHBHOE
9KOJIOTNMYECKON 0€30MacHOCTH obopynoBanue 1 COIIPOBOXKICHHUE
TOPHOT'O NPOU3BOCTBA; TEXHUYECKUE CUCTEMBI ITKC-1. TEXHOJIOTHYECKHUX
- PYKOBOJICTBO B ITPAaKTHYECKO UX OCBOCHHUS; CrniocoOHOCTh MPOLIECCOB B 00JIaCTH
HUHXCHEPHO 1EATENBHOCTH OCYILECTBIIATH MapKUIEHIEPCKOro ena
MNPUHIUIIAMHA KOMIIJIEKCHOI'O - TEXHUKA U OIepaTUBHOE [TIKC-1.3. KonTponupyet
UCIIOJIb30BaHHS T€OPECYPCHOTO TEXHOJIOTUH CONPOBOXK/ICHHE TEXHOJIOTHYECKHE MTPOLECCHI
MOTEHIMAaIa Hep; obecrieueHUs TEXHOJIOTHYECKUX Ha IIPOU3BOJCTBEHHBIX
- OIIpeJieTICHNE MPOCTPAHCTBEHHO- 6e3omacHoii n MPOLIECCOB B 00BeKTax ¢
TEOMETPUYECKOTO MOJI0KEHHS 3¢ deKTUBHOM COOTBETCTBHH C HCTIONIH30BaHIEM
00BEKTOB, BBITIOJIHEHNE peanuzanin BBIOpaHHOH chepoit CIIENUATU3UPOBAHHOIO
TE0TEXHOJIOTHH IpodeCcCHOHANTBHOM MPOTrPaMMHOTO
NeATEIIbHOCTH obecrieueHus

JOOBIYH, TIEPEepPadOTKH
TI0JIE3HBIX UCKOMIAEMBIX
U palMoHAIBHOTO

HEOOXOANMBIX T€0JIE3HIECKUX U
MapKUIeHIEPCKUX U3MEPEHUH,
00paboTKa ¥ HHTEPIIPETALUS UX

Pe3yNbTaToB;
- cozflanue U (WJIK) SKCIUTyaTalus HCTIOJIb30BaHUS
O60pyﬂOBaHI/IX U TEXHUYCCKUX IIOA3€EMHOTI'0
MIPOCTPaHCTBA

cucTeM obecredeHus
3¢ PeKTHBHOI 1 6e30macHOM
pea3aiy TeXHOJIOT HISCKUX

IIPOHUECCOB MPU CTPOUTCIBLCTBE U
OKCIITyaTalluv MOA3EMHBIX

[IKC-2.1. PazpabaTsiBacT
TEXHUYECKUE U

00BEKTOB PA3IMYHOTO HA3HAYCHHS
- pa3paboTKa, COracoBaHue U
YTBEPKICHHE HOPMATHUBHBIX
JOKyMEHTOB, PETrIaMeHTHUPYIOIIHX
MOPSAOK BBIITOJTHEHUS TOPHBIX,
B3pBIBHBIX paboT, a Takxke pador,
CBA3aHHBIX C HKCILIyaTalueil
NIO/I3€MHBIX COOPYKEHUH,
9KCIUTyaTaIe 000pyJ0BaHu;
obecrieueHne BBIIOIHEHNS
TpeOOBaHUI TEXHUIECKOH
JOKYMEHTAIMX Ha TIPOU3BOACTBO
paboT, NeHCTBYIONMX HOPM,
MPaBJI U CTaHapTOB;
- pa3paboTKa IIaHOB JIMKBUIAIUT
aBapuil IpU CTPOUTEIILCTBE U
HKCIUTyaTaI[lH OJ3EMHBIX
00BEKTOB;

- pa3paboTka He0OXO MO
TEXHUYECKOH JOKYMEHTAIIH B
COCTaBe TBOPUYECKHUX KOJUICKTHBOB
U CaMOCTOSITEIIBHO;

- HeZpa 3emulu,

MIOJIE3HBIX UCKOIIAEMBIX
U PALIUOHAIEHOTO
HCIIOJIb30BaHUs

II0JI3€MHOI0

METOJINYECKUE IOKYMEHTHI,
periaMeHTHPYIOIIHe

BKJTIOYAst
MPOU3BOJICTBEHHbIE
0OBEKTHI, HOPSJIOK BBITIOJHEHUS
obopyoBaHue 1 TOPHBIX PaboT ¢
TEXHHUYECKUE CUCTEMBI UCIIOJIb30BaHHEM
UX OCBOCHHUS; CHEUaTN3UPOBAHHOTO
’ ITIKC-2 CnocobHOCTH P
HIPOrPaMMHOTO
0pOpMIIATH
- TEXHUKA U obecrieueHus
TEXHOJIOTUYECKYIO
TEXHOJIOTHH DOCKTH on ’ I[KC-2.2.
obecriedeHUs P Y OdopmisieT
. JIOKyMEHTAINIO TIPH
Oe3omacHoit u OpraHU3alHOHHO-
. TIPOU3BO/ICTBE
3¢ PeKTUBHOM . pacIopsiIuTeNbHbIE
MapKIICH/IEPCKUX U
peanuzanuu JIOKYMEHTBI U METOINUECKHE
. re0Ie3MIEeCKIX paboT
re0TeXHOJIOTU i MaTepHalibl, Kacaroluecs
JOOBIYH, TIEPEepPadOTKH MPOU3BOJICTBA TOPHBIX
pabor
ITKC-2.3.

KoHTpoupyeT BBIIOJHEHHE
TpeOOBaHUI TEXHUUECKON
JIOKyMEHTaIlH Ha

TIPOM3BOJICTBO padoT,

IIPOCTPAHCTBA

- COCTAaBJICHUEC IPOCKTOB U
TMacropToOB 'OPHBIX U
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KOI[ 1 HAMMCHOBAHUC

OOBeKT Ui 061aCTh

KO,Z[ 1 HAMMCHOBAHUC

WHAWKATOpa JOCTHKCHUA

JOKyMEHTOB, PETIaMEHTHPYOLIHX

YTBEPIKACHNEC HOPMATUBHBIX

TEXHUYCCKUE CHCTEMEI
HUX OCBOCHHS;

TIPOBOIUTE PaOOTHI
0 TMarHOCTHKE,

3ana4a npodeccnoHaIbHOM
IEATENLHOCTH 3HAHUS TIKC IKC
OypOB3PHIBHBIX paboT JIEHCTBYIOIINX HOPM,
IpaBHJI ¥ CTAaHIAPTOB
IIKC-3.1.
OcymiecTiser
- OCYIIIECTBIICHUE TEXHUYECKOTO .
OIlepaTHBHBII KOHTPOJIb
PYKOBOZCTBA TOPHBIMH H
TEXHUYECKOTO COCTOSHUS
B3PBIBHBIMH pab0OTaMH, a TAKkKe
IPY SKCIUTyaTaluy U
paboTaMu o obecIieYeHUI0
- HeJpa 3emid, 00CITy)KUBaHUU
(yHKIIMOHMPOBaHUS
BKJIFOYast TEXHOJIOTUYECKOTO
000py/IOBaHUS U TEXHUUECKUX
MPOM3BOJICTBEHHBIE 06opyoBaHHu,
CHCTEM TOPHOTO MPOHU3BOJICTBA;
0OBEKTHI, UCIIONIb3yEMOT'0 IpH
- pa3paboTKa, corjaacoBaHue U ITIKC-3
obopynoBanue 1 BBITIOJTHEHUN
CrniocoOHOCTh .
MapKIIeHIepcKux padoT

Oprann3oBBIBaeT paboTy 1O

[IKC-3.2.

- pa3paboTKa 1 peann3arus
MEpOIPHUATHH 110 TOBBIIIEHHUIO
9KOJIOTMYECKOH 0€301acHOCTH

TOPHOTO NMPOU3BO/ICTRA;

CHCTEM 00eCIIeueHHs
s exTrBHON U OGe30macHO

OKCILTyaTalluu MOA3EMHBIX

3KCHHyaTaHHH TIOA3EMHBIX
00BEKTOB

- CO3/1aHUE U (MJIM) SKCIITyaTalus
000pyIOBaHUS ¥ TEXHUICCKUX

peajim3aiu TCXHOJIOTUYECKUX
IIPpOUECCOB MPU CTPOUTECILCTBE U

00BEKTOB Pa3INYHOTO Ha3HAYCHHMS;
- pa3paboTKa IIaHOB JIMKBUIAINT
aBapHui IIPH CTPOUTEIBCTBE U

- TEXHUKA U
TECXHOJIOTUH
obecreyeHust
0e3omacHol U
s dexTuBHON
peanuzaiyu
Te€0TEXHOJIOTU I
J00bIYH, TTIEPepadOTKH
MTOJIC3HBIX UCKOMAEMBIX
U paloHAILHOTO
HCTIOIBb30BaHUS
TOJI3EMHOT0
MIPOCTPAHCTBA

OpraHu3aluu
JIeATeIbHOCTH
HOﬂpasvz[eneHHﬁ 06
MapKILEHIEPCKOTO
obecreueHus "

HEAPOIIOJIL30BAHUSA, B
TOM 4YHUCJIC U B

HOPSAOK BBITIOJTHEHHS TOPHBIX,
B3PBIBHBIX paboT, a Takxke pador, TEXHUIECKOMY
. - TEXHUKA U NPeIYNPEIKACHUIO U
CBSI3aHHBIX C KCILTyaTaIHeH 00CITy)KHBaHHIO, N
. TEXHOJIOTUH JIMKBUIALUH aBapUHHBIX U
TOA3EMHBIX COOPYKCHHH, PEMOHTY H .
. o0becreueHus HELITaTHBIX CUTYaIHH ¢
9KCILTyaTaueil 000pyI0BaHuS; . IKCIUTyaTALlHU
Oe3onacHoit n MPUBJICYEHUEM CEPBUCHBIX
obecrieueHne BBIIOIHEHHUS . TEXHOJIOTUYECKOTO .
. . s eKkTUBHOIM KOMITaHHH, OLIEHUBAET
TpeOOBaHUl TEXHUYECKOU o0opynoBaHus B
peanuzanu pHUCKH
JOKyMEHTAIM{ Ha IIPOU3BOACTBO . COOTBETCTBHH C
N re0TeXHOJIOT Uil - . [IKC-3.2.
paboT, AEHCTBYIOIINX HOPM, BbIOpaHHOM cdepoit
JOOBIYH, TIEPEPAOOTKU . [IpumeHsieT MeTObI
NpaBWJI U CTAaHJApPTOB; npodeccuoHaIbHOM
TI0JIE3HBIX UCKOMAEMBIX JIMArHOCTHKH H
- cozflanue U (WJIK) SKCIUTyaTaius JIeSITEIbHOCTH
U PallOHAIBHOTO TEXHHUYECKOTO
000pyIOBaHUS U TEXHUUECKUX
HCTIONB30BaHHS 00CITyKHBaHHSA
cHCTeM obecIeYeHH s
. . MOA3EMHOTO TEXHOJIOTUYECKOTO
3¢ PeKTHBHOM 1 6e30macHOM
NPOCTPAaHCTBA 000pyAOBaHHUS B
pea3aiy TeXHOJIOT HISCKUX
COOTBETCTBHH C
MPOLECCOB MPH CTPOUTEIBCTBE U
TpeOOBaHUAMH
OKCILTyaTally TT0A3EMHBIX .
HPOMBIIUICHHOM
00BEKTOB PA3IUYHOIO HA3HAYCHHUSI
6e30I1aCHOCTH ¥ OXPaHbI
TpyJa
ITKC-4.1.
OpraHu30BbIBaeT paboTy 1o
- OCYIL[ECTBIICHHE TEXHUUECKOTO
HPEeYNPERICHUIO 1
PYKOBOJICTBA TOPHBIMHU U - HeJpa 3emid, o
JIMKBUALUH aBAPUHHBIX U
B3pBIBHBIMH pab0TaMH, a TaKKe BKJIFOYast o
HEIITaTHbIX CUTYalnH,
paboTtamMu 1o obecreueHnIo MIPOM3BOJICTBEHHBIE
CBSI3aHHBIX C
(hYHKIIMOHUPOBaHUS OOBEKTHI, [IKC-4.

MPOU3BOACTBOM T'OPHBIX
000pyI0BaHUS U TEXHUUECKUX 00opynoBaHuUe U CrocoGHOCTb paor
CHCTEM TOPHOTr'0 IPOM3BOJICTBA; TEXHUYECKUE CHCTEMbl | BBINOJHATH Pa0OTHI [IKC-4.2

UX OCBOCHHS; 10 KOHTPOJIIO
’ P Cosznaet u (Wim)
0e30macHOCTH PU
IKCILTyaTHPYET

obopymoBaHue U
TEXHUYCCKHUEC CUCTEMBI
ecrieueHHs Y PEeKTUBHOI
0e30MmacHOl peanu3aiu

TEXHOJIOTHYCCKHUX

HPOLIECCOB MPU
MIPOM3BOJICTBE TOPHBIX

pexume
Ype3BbIUANHBIX pabot
CUTYyaIui 1IKC-4.3.
y [IpumensieT criocoOsI

KOHTPOJISI COCTOSTHUSA
MaccCHBa ropHbIX IOPOJ
Ppa3IMIHbIMU METOdaMU, B
TOM YHUCJIC IPU
BO3HHUKHOBCHUUN
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. Kon u HanmeHoBaHMe
3ana4a npodeccnoHaIbHOM OObekt niu obsacte | Kon n HaumeHoBaHMe
MHIIUKATOpA JOCTHIKECHHS
IEATENLHOCTH 3HAHUS TIKC IKC
Ype3BbIYANHBIX CUTYAINi
IIKC-5.1.
N3yuaet u ucnonw3yet
HAYYHO-TEXHUYECKYIO
WHPOPMALIHIO B O0JIACTH
IKCILTYaTaAl[HOHHOU
- Heapa 3emuy, pa3BeKH, T00bIYH,
- IUIAHUPOBAHKE U BBITIOIHEHHE
BKITIOYAst nepepaboTKu TBEPBIX
TEOPETHYECKHUX,
MPOU3BOJICTBEHHBIE TMIOJIE3HBIX UCKOMIAEMBIX,
9KCIEPUMEHTAIBHBIX U
. 0OBEKTHI, CTPOUTENBCTBA U
71a00paTOPHBIX UCCIIEJOBAaHHH,
obopynoBanue U 9KCILTyaTall1 O03EMHbIX
00paboTKa MOTYICHHBIX IIKC-5.
TEXHUYECKUE CUCTEMBI 00BEKTOB
PE3YJIBTATOB C UCIOJIb30BAHHEM CrniocoOHOCTh
HMX OCBOCHHUS, TIKC-5.2.
COBPEMEHHBIX HWH()OPMAITMOHHBIX MPUMEHSTH
o . Amnanmmupyet u 0000maer
TEXHOJIOTHIf; MPOLIECCHBIN MOIXO0T
- TEXHHKa U . OTIBIT pa3paboTKu
- OCYIL[ECTBIICHHE MTATCHTHOTO B IPaKTUYECKON
TEXHOJIOTUH TEXHHUYECKUX U
MOUCKA, U3YYCHHE HAYIHO- JIeATENIbHOCTH,
. obecrieueHus TEXHOJIOTHYECKHUX
TEXHUUYECKO# nHpopMmannu, . COYeTaTh TEOPHIO U
6e3omnacHoit u MPOLIECCOB, KOPPEKTHPYET
OTEYECTBEHHOTO U 3apyOeIKHOTO . MPAKTHUKY B
3¢ GeKTUBHOMN TEXHOJIOTHYECKHE MPOIIECChH
OIIbITA I10 TEMATHUKE COOTBETCTBUU C -
. peanuzaniu - . C YYETOM peasIbHOi
HCCIIeI0BaHUI; . BbIOpaHHOM cdepoit
a3paboTKa MoJIeNieii MPOIECCOB FCOTEXHOTOTIH npoQeCCUOHATBHOM cnTyanum
paspabe P JOOBIYH, TTIEPEepPa0OTKH P [IKC-5.3.
U ABJICHUU, OLICHKA JOCTOBCPHOCTU JACATCIIBHOCTHU
. TIOJIE3HBIX NCKOMAEMBIX PazpabarsiBaeT Mosenu
MOCTPOEHHBIX MOJIENIEH C .
U palMoHAIBHOTO HPOLIECCOB, SIBJICHUI,
UCIIOJIb30BaHHEM COBPEMEHHBIX
HCTIOH30BaAHUS OLICHHMBAET JI0CTOBEPHOCTH
METOJIOB U CPE/ICTB aHAH3a 0
MOJI3¢MHOTO MOCTPOEHHBIX MOJICTICH C
nHpOpPMALUH
MPOCTPaHCTBA HCIIOIb30BaHUEM
COBPEMEHHBIX METOJIOB U
CPE/ICTB aHaM3a
nHpOpPMALNH,
HHTEPIIPETHPYET UX
pe3yJIbTaThI
ITKC-6.1.
Brimonuser
- IJIAaHUPOBAHUE U BBITIOJTHCHUE
OKCIICPUMEHTAJIbHBIC 1
TEOPETUUECKUX,
- Henpa 3emuiu, nabopaTtopHbie
OKCIICPUMEHTAJIBHBIX U
. BKJIFOYast HCCIIeJOBaHMS,
J1a00pATOPHBIX UCCIICIOBAHUH,
MPOU3BOJICTBEHHbIE HUHTEPIPETHPYET
00paboTKa MOITy4EeHHBIX
OOBEKTHI, IIKC-6 IIOJIyYE€HHBIE PE3YJIbTATHL,
PE3yJIbTATOB C UCIOJIL30BAHHEM
obopymoBaHue u CriocoOGHOCTh COCTAaBJISIET M 3al[UIIAET
COBPEMEHHBIX HH()OPMAIIMOHHBIX
. TEXHUYECKHE CHCTEMBI [UIAHUPOBATh U OTYETHI
TEXHOJIOTHIf;
HX OCBOCHHS; BBIITOJIHATE IIKC-6.2.
- OCYII[ECTBIICHHE MTATEHTHOTO
TEOPETHYECKUE, O0pabatrbiBaeT pe3yabTaThl
MOUCKA, U3YYEHHE HAYIHO- 9
. - TEXHHUKA U IKCIIEPUMEHTAIbHbIE HU3MEpeHui ¢
TEXHUUYECKO# nHpopmaruu,
TEXHOJIOTUH U 1a00paTOpHBIE UCIIOJIb30BaHHEM
OTEYECTBEHHOTO U 3apyOeHOT0 N
obecreueHust HUCCJIICAOBAHMA, KOMIBIOTEPHBIX TEXHOJIOTHUU
OIIbITA 10 TEMATHUKE o
o 6e3omacHoil 1 o0pabaThIBaTh U reoMH(pOPMAaIIHOHHBIX
UCCIIeIOBaHMUH; N
N s dexTuBHON MOJTyYeHHBIE CHUCTEM
- pa3paboTKa MoJieJieii TIPOLEeCcCOB
. peanu3anum pe3yabTAThI C ITIKC-6.3.
U SIBJICHU, OIIEHKa I0CTOBEPHOCTH .
o re0TeXHOJIOTU i UCIIOJIb30BaHUEM OcyuecTsiser
TIOCTPOEHHBIX MOJIENIEH C
J00bIYH, TTIEPEepadOTKH COBPEMEHHBIX TUIAHUPOBAHUE PA3BUTHS
HCIIOJIb30BaHHEM COBPEMEHHBIX .
MTOJIC3HBIX UCKOMAEMBIX | HH(OPMAIIMOHHBIX TOPHBIX U MapKIIEHIEPCKUX
METOJIOB M CPE/CTB aHaJIHM3a . N .
HHQopMaLH: 1 pallMoOHAILHOTO TEXHOJIOTHH paboT, MapKIIeHIepCKuit
2
HCIIONIb30BAHUS KOHTPOJIb COCTOSTHUS
- COCTaBJIEHUE OTYETOB 110 HAy4YHO-
. TI0/I3€MHOTO TOPHBIX Pa3pabOTOK,
HccIe10BaTeNbCKOM padboTe .
MIPOCTPaHCTBA BBIPaOOTOK, 3/1aHUH,
CaMOCTOSATENLHO WM B COCTAaBe -
COOpYXEHHH, 0OBEKTOB U
TBOPYECKUX KOJUICKTUBOB o
3eMHO# [TOBEPXHOCTH Ha
BCEX JTanax OCBOCHHS U
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. Kon u HanmeHoBaHMe
3ana4a npodeccnoHaIbHOM OObekt niu obsacte | Kon n HaumeHoBaHMe
MHIIUKATOpA JOCTHIKECHHS
IEATENLHOCTH 3HAHUS TIKC
IKC
OXpaHbI HEZp C
obecrnieueHIEM
MIPOMBIIIICHHOU U
IKOJIOTUIECKOU
0e30I1acHOCTH
IKC-7.1.
Hcnons3yeTr coBpeMeHHbIE
- IJJAHUPOBAHKE U BBITIOJTHEHUE METO/IbI HCCIICOBAHUH ISt
TEOPETHYECKHUX, BHEJIPCHHUS B
- Hepa 3emuy,
JKCIICPUMCHTAIBHBIX oA TEXHOJIOTUUECKHE TIPOLECCHI
71a00paTOPHBIX UCCIIEJOBAaHHH, 9KOHOMHUYECKH-
MPOM3BOJICTBEHHBIE
00paboTKa MOTYICHHBIX OBLOKTLL eJIeCO00pa3HBIX
PE3YJIBTATOB C UCIOJIb30BAHHEM ’ HOBOBBE/ICHUI1, BHIOUpAET
obopynoBaHue u
COBPEMEHHBIX HH()OPMAITMOHHBIX BO3MOJXKHbBIE HATPABICHUS
o TEXHUYECKHUE CUCTEMBI IIKC-7. .
TEXHOJIOTHIf; WHHOBAIUOHHOM
HMX OCBOEHHUS, CriocoOGHOCTD
- OCYIL[ECTBIICHHE MTATCHTHOTO JIeSITEeNIbHOCTH Ha
OCYIIECTBIISATH
MOUCKA, U3YYCHHE HAYIHO- . MPEANPHUATHIX
. - TEeXHUAKA U MATEHTHBIN MOUCK,
TEeXHUYECKO# nHpopMmannu, TOPHOJIOOBIBAIOIIETO
TEXHOJIOTUH M3y4aTh HAYIHO-
OTEYECTBEHHOTO U 3apyOeIKHOTO npodus
obecrieueHus TEXHUYECKYIO
OTIBITA M0 TEMATHKE N IIKC-7.2.
. 6e3omacHoil u nnpopmanmuto,
UCCIIeIOBaHHUH; . , [IpumeHsieT TeXHUYeCKue
. s eKkTUBHOIM OTEYECTBEHHBIN U
- pa3paboTKa MoJiesiel IPOLEeCcCOB N Cpe/ICTBa OIBITHO-
N peanuzanuu 3apyOeKHBIN OIBIT
U SIBJICHUH, OIICHKa I0CTOBEPHOCTH . MIPOMBIILICHHBIX
o re0TeXHOJIOT Uil 0 TEMaTHKe .
MOCTPOEHHBIX MOJIENIEH C ., UCIIBITAaHUH 000PYIOBaHUS U
JOOBIYH, TIEPEepPadOTKH UCCIIe0BaHUH 2
UCIIOJIb30BaHHEM COBPEMEHHBIX TEXHOJIOTHIA TIPU
MOJIE3HBIX UCKOMAEMBIX N
METOJIOB U CPE/ICTB aHAIH3a IKCILTYaTAI[HOHHOU
U palMOHAIBLHOTO
HHpOpPMALNY; pasBenke, TOObIUE,
HCIIOH30BaAHUS
- COCTaBJICHUE OTYETOB M0 HAYYHO- TO3EMHOTO nepepaboTKe TBEPIbIX
HCCIIeI0BATEIbCKOM padboTe MOJIE3HBIX UCKOMAEMBIX
MPOCTPaHCTBA
CaMOCTOSTENILHO WIIA B COCTABE
TBOPUYECKHX KOJUIEKTHBOB
IIKC-8.1.
IIpumensieT 0CHOBBI
MPOEKTUPOBAHHUS
- Henpa 3emuiu, N
MapKIIEHIEPCKUX 1
BKJIFOYast
reoie3ndecKux pador,
MPOU3BOJICTBEHHbIE
OCHOBHbIE 3aKOHO/IATEIbHBIC
OOBEKTHI,
1 HOPMATHBHBIE aKThI,
00opynoBaHUE H
- IPOBEJICHUE TEXHUKO- peryJupyromnue
. TEXHHUYECKUE CUCTEMBI
IKOHOMHUYECKOH OIIEHKU 00HEKTOB pacrpeseneHue,
HX OCBOCHHS;
[OJ[3¢MHOT'0 CTPOHUTEIILCTBA, HCIIOJIb30BaHKE, OXPaHy
3¢ HEKTUBHOCTH HCIIONB30BAHUS 3eMellb U Hejl
bd - TEXHUKA U [IKC-8. P
TEXHOJIOTHYECKOTO 000pyTOBaHHUS; IIKC-8.2.
. TEXHOJIOTHH Criocob6HOCTH
- pa3paboTka He0OX0 MO CocTaBisieT mpOeKThI
. obecrieueHus COCTAaBJISTh MPOEKTHI
TEXHHUYECKOH JOKYMEHTAIIUH B . . NPOU3BOJICTBA
6e3omacHoil u MapKIIeHIepcKux u .
COCTaBe TBOPYECKHMX KOJIJICKTUBOB . MapKIIEHIEPCKUX U
s dexTuBHON reoJIe3nIecKux paboT
U CaMOCTOSITENBHO; o reoJIe3NYecKuX padoT,
- COCTaBJICHUE MIPOCKTOB U P . 00OCHOBBIBAET METO/IbI
re0TeXHOJIOTU I
MacIOPTOB FOPHBIX U MIPOMU3BOJICTBA TAKUX PAOOT
J00bIYH, TTIEPepadOTKH
OYpOB3PHIBHBIX paboT 1 BBIOMpaeT 000pyI0BaHUE
MTOJIC3HBIX UCKOMAEMBIX
1 PALHOHATBHOTO JUTSL K2KJIOTO BUAA PadoOT
ITKC-8.3.
HCIIONIb30BAHMS
Hcnonb3yeT MeTo b1
TI0/I3€MHOTO
aBTOMATH3HPOBAHHOTO
IIPOCTPaHCTBa
MIPOSKTHPOBAHUS
MPOU3BOJICTBA TOPHBIX H
MapKIIeiiiepcKo-




3ana4a npodeccnoHaIbHOM

OOBeKT Ui 061aCTh

KO,Z[ 1 HAMMCHOBAHUC

KOZ[ 1 HAMMCHOBAHUC
WHAWKATOpa JOCTHKCHUA

IEATENLHOCTH 3HAHUS TIKC IKC
re0Je3NIECKUX U3MEPEHUI
U COCTaBJICHUS TOPHO-
rpaduIecKoi
JOKyMEHTAINH, HaBBIKU
MapKUIeaepcKoro
KOHTPOJIS 33 TUIAHOM
Pa3BUTHSI TOPHBIX PadOT Ha
BCEX JTanax OCBOCHHS
[IKC-9.1.
Hcnonb3yeT TpeOoBaHus 110
panroHaILHOMY
UCIIOJIb30BAHHIO U OXpaHe
HEJp, a TaKKe MPUHINIIBI
MapKUlel1epcKo-
TE€0JIOTHIECKOTO
- Heapa 3emuy, obecrieueHns cTaOMIbHOMN
BKJIFOYas JIOOBIYH TTOJIE3HOTO
- PYKOBOJICTBO B ITPAaKTHYECKOM MIPOM3BO/ICTBEHHBIE HCKOIIAEMOTO
HUHXEHEPHOU e TENbHOCTH OOBEKTHI, HE00X0IUMOT0 00bEeMa U
NIPUHLUIIAMH KOMILIIEKCHOTO 00opyIoBaHuE U ITKC-9. KauecTBa
HCTOJIb30BaHUs TE€OPECYPCHOTO TEXHUYECKHUE CUCTEMBI CrocoOHOCTh TIKC-9.2.
TMOTCHIIAJIa HEAP, HUX OCBOCHHUA, AHaJIU3UPpOBaTh U OCyHleCTBJ'ISIeT KOMIIJIICKC
- onpeJeIeHUue MPOCTPAaHCTBEHHO- TUIHU3UPOBATH paboT, CBSI3aHHBIX C
TeOMETPUUYECKOTO MOJIOKEHHUS - TEXHHUKA U ycIoBusl pa3paboTKu MOJICYETOM 3aI1acoB,
00BEKTOB, BBITIOJIHEHNE TEXHOJIOTUH MECTOPOXKICHUH oTpeieTIeHUEM
HEOOXOANMBIX T€0JIC3HIECKUX U obecrieueHUs TIOJIE3HBIX MIPOMBIIIUICHHON MX YacTH,
MapKIIeHIepCKIX U3MEPEHHH, 6e3omacHoil n HCKOTIAEMBIX IS HX BE/IET MapKIIeHAepCKU
00paboTKa M HHTEPIIPETALHS UX 3¢ PeKTUBHOM KOMIUIEKCHOTO KOHTPOJIb TOOBIUH, IOITHOTHI
PEe3yNbTaTOB; peanuzanin HCTIONIb30BAHUS U W3BJICUYCHUS 3aI1acoB,
- IPOBEICHUE TEXHUKO- TEOTEXHOJIOTHH BBITIOJTHATD pannoHaIbHON U
HKOHOMHYECKOI OLIEHKH 00BEKTOB | J100BIYH, ITepepaboTKu pa3yInyuHbIe OLICHKH KOMIUIEKCHO# pa3paboTku
MOJI3€MHOT'O CTPOUTEIIBCTBA, TIOJIE3HBIX UCKOMAEMBIX | HEAPOMOJIb30BaHUS MECTOPOXKICHHSI
[IKC-9.3.

3¢ GEKTUBHOCTH UCTIOJIb30BaAHUS
TEXHOJIOTHYECKOTO 000pyJOBAHUS

U PariOHAJILHOTO
UCTIOJIB30BAHUS
HOA3EMHOT0
HPOCTPAHCTBA

[Tpumensier MeTop1 cOOpa,
BBOJIa 1 00pabOTKH
re0JI0ro-MapKUIeH 1epCKOM
HHPOPMALIUY IS
ABTOMATU3HUPOBAHHOTO
MOZICYETa 3aI1acOB TOJIC3HBIX

HCKOIaeMBbIX,
reOMeTpHU3aLUH U
MPOTHO3UPOBaHHMS CIIOCOOOB
0TpabOTKH MECTOPOXKICHUI

2.2. B pamkax mpoBeleHHUsI TOCYJapCTBEHHOTO JK3aMeHa MPOBEPSETCS CTEIeHb OCBOCHUS
BBIMTYCKHUKOM cienyronux kommereHmmii: YK-1; YK-2; YVK-3; YK-8; OIIK-1; OIIK-2; OIIK-3;
OIIK-4; OIIK-5; OIIK-6; OIIK-7; OIIK-9; OIIK-10; OIIK-11; OIIK-12; OIIK-13; OIIK-14; OIIK-
15; OIIK-18; OIIK-20; ITKC-1; ITKC-2; ITKC-3; IIKC-4; IIKC-5; TIKC-6; ITKC-7; ITKC-9.

2.3. Tlo mToraM 3amuThl BHITYCKHOW KBAJTM(UKAIIMOHHOW pabOTHI TPOBEPSETCS CTEICHb
OCBOEHMS BBIITYCKHUKOM cieayromux komnerenuuit: YK-4; VK-5; YK-6; YK-7; YK-8; YK-9; VK-
10; VK-11; OIIK-1; OIIK-2; OIIK-3; OIIK-4; OIIK-5; OIIK-6; OIIK-7; OIIK-8; OIIK-9; OIIK-10;
OIIK-11; OIIK-12; OITK-13; OIIK-14; OIIK-15; OIIK-16; OIIK-17; OIIK-18; OIIK-19; OIIK-20;
OIIK-21; IIKC-1; ITKC-2; TIKC-3; I[TIKC-4; ITIKC-5; TIKC-6; ITKC-7; IIKC-8; TTKC-9.
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3. 'ocynapcTBeHHBII 3K3aMeH

3.1. CTpyKTypa rocyaapCTBEHHOTO SK3aMEHa.

I'ocynapcTBeHHBIN 3K3aMeH BKJIIOYAET KIIHOYEBBIE M MPAKTUYECKH 3HAUYMMBbIE BOIPOCHI IO
JUCIUILIMHAM (MOAYISIM) 00s3aTeNIbHOM YacTu MporpaMMBbl U 4acTH, GOpMUPYEMOil ydacTHUKaMU
00pa30BaTeNbHbIX OTHOIICHUH.

JucuumauHel (MOyu) 0053aTeIbHON YacTH IPOrPaMMBbI:

['eonorus.

OCHOBBI TOPHOTO JIETA.
Mapkienaepus.
Bricmias reonesus.

. Du3uKa rOpHBIX IOPOL.

JucuumiuHel (MOYJIN) YacTH MPOTPaMMbl, (GOPMHUPYEMON ydacTHUKaMU 00pa30BaTEIbHBIX
OTHOILICHUH:

1. ®ororpammeTpus ¥ IUCTAHIIMOHHBIE METO/IbI 30HIUPOBAHUS 3EMIIH.

2. A>3poJiorust TOPHBIX MPEANPUITHHA

3. T'eomeTpus Hemp.

4. TexHonorust u 6€30MaCHOCTh B3PBIBHBIX PaldoT.

5. 'opuble ManmHbl 1 000pyIOBaHUE.

agrwndE

3.2.  CopeprkaHue rocyapCTBEHHOTO IK3aMEHa.

1. I'eosiorus.

Paznen |. Ocnosnvie mepmunsl, nowamus u onpeoenenus. Memoovl u OOKYMeHMbl 2e0n02UU.
Ilonooicenue nianemol 3emis u eé OCHOBHbIE XAPAKMEPUCTIUKU.

[Tonsatne reonoruu. IlpeanocbUIKM K pa3BUTHIO HAyKH. TeopeTnyeckoe M IPAKTUYECKOE
3HaueHue reojoruu. OCHOBHBIE JOKYMEHTHI T€O0JOrMH. MeTolbl, MpPHUMEHSIEMbIE IpU
reojorudyeckux uccinenoBanusx. CosHeyHas cucTeMa, €€ CTpOEHME U MecTo BO BceneHHOM.
®opwma, ¢urypa, pasmepsl, Macca U INIOTHOCTh 3emin. CTpoeHue 3emiu: 3eMHas KOpa, MaHTHUS,
saapo. IlpuanHel ¥ (hakTOpHl, BIUSIOMINE HA U3MEHEHHE KIMMaTa Ha TulaHeTe. THUIbl 3eMHOH KOpBI.
JIutoctepa u acteHochepa. ['eoxummuueckast MoAeNnb 3eMITU, KIAPKU.

Paznean Il. Qusuueckue nons 3emnu.

EcrecTBeHHble M UCKyccTBeHHBbIE Mo 3emiu. TeruioBoe mosne 3emin (reoTepMHuecKas
CTYIIEHb, TMOSIC TIOCTOSHHBIX TEMIIEpaTyp). OJEKTpuyeckoe Toje 3emiid (3JIEKTPOKapOTax
CKBaXMH). MaruutHoe mone 3eMiau (MHBEPCHs MAarHUTHBIX IIOJIIOCOB, HUX MHIrpaunus,
MarHuTopasBeqka). ['paBuranmionHoe mone 3emiu (rpaBupasBenka). CelcMuueckoe ToJie
(ceficmopa3Benika). AHOMaTUU (PU3UUECKUX MOJIEH, UX MCIIOJIb30BAaHHUE MTPU U3YYEHUN BHYTPEHHETO
CTPOCHHUSI M COCTaBa 3eMJIH.

Paznen lll. Ilopoowvi-konnekmopwi u 600oynopwvi. Obpasosanue paziuyHbIX Munog 20pHbIX NOPOO.
Bpewms 6 ceonocuu.

MarmaTtuueckue, MeTaMOpQHUUECKHEe M OCaJ0YHbIE TOpHBIE MOPOJbl, MEXaHU3MBl HX
obpazoBanusi  (mpeoOpa3oBaHWE  OCAAKOB B  TOpPHBIE  MOPOJbI-KAaTareHe3, METareHes).
Knaccugukaius n pazMepHOCTb 0CaJJOYHBIX TOPHBIX MOpoa. [1opobI-KOMIEKTOPB! (BMECTUIIHUILA
He(TU U Tra3a) U —HekosuiekTopsl. [lopuctocts M nponunaemocts. [lerpodusnueckue cBoicTBa
nopoJ. Bpems B reosnoruu, Bo3pact rOpHbIX HOPOA.

Paznen V. Ocnosvr cmpyxkmyproii eeonozuu.

@®opmbl 3ajeraHusi 0CaOYHBIX MOPOJ, MX IUIMKAaTUBHbIE U TU3BIOHKTHBHBIC IHCIOKAILIWU.
AHTHUKJIMHANBHBIE W CHHKJIMHAIBHBIC CKJIAJKW, KIACCU(PHUKAIMH W THIBI CKIAAOK. OCHOBBI
Pa3IOMHOM TEKTOHHKH.

Paznen V. Duooecennvie npoyeccol. OcHO8bl MEKMOHUKU.

OHporeHHsle mpouecchl. OCHOBHBIE KJIACCHYECKHE M COBPEMEHHBbIE TEKTOHMYECKHE
no3unuu. JInTocepHsie TUINTHI, IBUKESHUE TUTUT.

Paznen V1. Ocroswl nepmezazosoii ceonoeuu (eeonocuu Hegpmu u 2asa).
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Kpatkas ucropus HedTerazoBoll I'eOJOTUU U PA3BUTHE HEPTSHOW MPOMBIIIJICHHOCTH B
3anagnoit Cubupu. [Ipupomnbie pesepByapsl HedTH U Ta3a. JIOBymku u 3ayiexu HepTH W rasa.
MectopoxaeHus He()TH U raza. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB He(DTH M Ta30B B 3alIeXkKaxX U
Ha MECTOPOXKJIEHUAX. YcaoBUs (GOpMHUPOBaHUS, CYIIECTBOBAHUS U pa3pylLIeHUs 3aiexeil Heptu u
ra3a. 3aKOHOMEPHOCTH Pa3MELCHUS MECTOPOXKICHHI HEPTH U Ta3a B 3€MHOH KoOpe.

Pasznen VII. Kpumepuu npoecrosza negpmeeazonocnocmu meppumopuil.

OCHOBHBIE KPUTEPUHU MPOTHO32 HEPTETa30HOCHOCTH TEPPUTOPHiA. TEOPETHIECKHE METO/IbI
MOMCKOB U Pa3BEJKU yIJIEBOJOPOIHOTO ChIPbSI.

Pexomenayemas nureparypa Ajisi MOATOTOBKH K TOCY/IapCTBEHHOMY 3K3aMEHY

a) OCHOBHAs:

1. Koponosckuii, Hukomaii BnagumupoBuu. ['comorust : ydyeObHOe mocobue s
npukiagHoro 6akanaBpuata [Tekct] : YueOHoe mocooue / H. B. KopoHoBckuid. - 2-e u3a., ucnp. u
norn. - M : M3parensctBo FOpaiit, 2018. - 178 c.

2. CokomnoBckuii, Anaronmii Koncrantuaouu. OOmiasi reoiorus [DJIeKTpOHHBIA pecypc]:
AJICKTPOHHBIA y4eOHUK: YUeOHUK JJIsI CTYJEHTOB I'€0JIOTHYECKUX crienuanbHocTei: B 2 1. T. 1/ A.
K. Cokonosckuii [u ap.] ; pen. A. K. Cokonosckuil. - M. : K1Y, 2006.

3. MakcumoB, Eprenuit MakcumoBud. OOmiast U CTpYKTypHas T€0JIOTHS : yueOHOoe mocobue
/ E. M. Makcumos ; TroM['HI'VY. - Tromens : TroM['HI'Y, 2014. - 220 c.

4. MaxkcumoB, Erenmit MakcumoBud. ['eomorusi, TMOWICK W pa3Beaka HepTm W rasa
[DnexTpoHHEIH pecypce] : yueObHoe mocobue utst cTyaeHToB cnernuanbaocteir: 090600 "Pa3paborka
He(TAHBIX M Ta30BbIX MecTopoxkaeHuil", 090800 "bypeHue He(TSIHBIX M Ta30BbIX CKBaXUH',
090790  "IIpoekTupoBaHHE, COOPY)KECHHE H  OJKCIUIyaTalus  Ta30HE(PTEHPOBOJOB  H
razoedrexpanuwnuil” / E.M. Makcumos; Trom['HI'Y. - Dnekrpon. TekctoBbie naH. Yacte 1. - 2-¢
n3n., nomn. - Tromens : TroMm['HI'Y, 2005.

0) TIOTIOJIHUTEIILHAS

1 bopoakun, Bmagumup  HukomaeBuu.  CelicMoreomoruyeckoe  MOJAETUPOBAHUE
AunmoBckoro HedTerazoHocHoro komruiekca 3amannoit Cubupu [Tekct]: yueOHOe mocobue amns
CTYIEHTOB reojiorudeckux cremuanbaocteit / B. H. bopoakun, B. W. Kucnyxun; TroMm[HI'Y. -
Tromens: TroM['HI'Y, 20009. - 88 c. - bubmuorp.: c. 83.

2. OCHOBBI FTOPHOTO €2

Mopyns 1. OGuue cBefeHrs 0 TOPHBIX paboTax.

Tema 1. O0mue cBenenus o ropHbIX padotax. Llenb u comeprkanue AUCIUIUIMHBL. BBenenmne
B JUCLUIUINHY. MeCTOpOKIEHHS TOJIE3HBIX MCKOMAEMbBIX M JJIEMEHTHI MX 3alleraHus. 3amachl U
U3BJICUCHHE TIOJIE3HBIX HCKOMAeMbIX. TEeXHOJOrMM pa3pabOoTKHM MECTOPOXKICHUH IOJE3HbBIX
uckomnaembix. ['opHble BbIpaOOTKH. THUMBI TOPHBIX BBIPAOOTOK. OTKpPHITHIE TOpPHBIE BBIPAOOTKH.
["opHble IpeanpusITHS U BUABI UX NPOAyKIUH. OCHOBHBIE CBEIEHUS O CBOMCTBaX IOPHBIX HOPOI.
@opMBl  HaxXOXAEHUS NPUPOJHBIX Ta30B B MaccHBe. [a30HOCHOCTH TOPHBIX IOPOZ,
ra3000UIbHOCTb, KOMIIOHEHTHBIN COCTAaB MPUPOJIHBIX Ta30B.

Monynp 2. [Ipouiecchl 1 TEXHONOTHS pa3pabOTKU IUIACTOBBIX MECTOPOXKIECHUN MOJE3HBIX
HCKOIIaeMBbIX.

Tema 2. BekpbiTue ¥ MOATOTOBKA IJIACTOBBIX MECTOPOKIEHUHN MOJE3HBIX UCKOIAEMBbIX.

[[TaxTHOE mone. [lenenue maxtHOro nosist Ha 4yactu. CTaauu ropHbeix padbot. BekpeiTue
MECTOPOXKACHUM. BCKpbITHE BepTHKaNbHBIMU CTBOJIAaMU. BCKpbITHE HaKJIOHHBIMH CTBOJIAMH.
Bcekpeitre mronpHsAMu. KomMOuHMpoBaHHbBIE c1OcOObI BCKPBITUS. CIIOCOOB! MOATOTOBKH MIAXTHBIX
nosneil. [lepemenienue ropHoi Macchl PeIbCOBBIM TpaHCIOpTOM (oTkarka). LIlaxTHbIM ompoku.
[lepememnienne ropHoil Macchl KOHBEHEpHBIM TpaHcnopToM. IlepemelnieHne TOpHOM Macchl
TpyOONPOBOJHBIM TpaHCIIOpTOM. [lepemernienne TopHOi Macchl MOABEMHBIMU YCTAHOBKAMH.

Tema 3. CucteMsl pa3pabOTKH MIIACTOBBIX MECTOPOXKACHUH.

OuuncTHas BbleMKa IMOJIE3HBIX HckomaeMbiX. lloHsiTHe cuctemsbl pa3zpaboTku. CuHcTeMbl
pa3paboOTKN IUIACTOBBIX MecTOpokAeHUH. CHcTeMbl pa3pabOTKUM C JUIMHHBIMH OYMCTHBIMH
3a00siMu. CXeMbl MOJBUTAHUSA OYUCTHBIX 3a00eB. CIUIONIHBIE cHCTeMbI pa3paboTku. CTosboBbIe
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cucteMbl pa3paboTku. CrnoeBas oTpaOOTKa MOLIHBIX MIacToB. OTpabOTKa IJIACTOB, CKIOHHBIX K
BHE3aIIHBIM BbIOpOCaM MOPOABI U ra3a. BeleMka B JAJIMHHBIX OYMCTHBIX 3a00sX. PaGoumne opransl
OUYHUCTHBIX KOMOaiiHOB. TpaHcropTUpoBaHUE TOPHOM Macchl B J1aBe. Kpenb B JUIMHHBIX OYMCTHBIX
3a0051x. MexaHu3upoBaHHasl Kpenb. MeTtamnueckass UHAUBUAyallbHas Kpenb. [InanorpamMma pabor
B JUIMHHOM ouHMCcTHOM 3aboe. KamepHnas cuctema paspaborku. KamepHocTonboBas cucrema
pa3paboTku. BpleMka B KOPOTKMX OYHMCTHBIX 3a00sX. TpaHCHOpPTHpOBaHME TI'OPHOM Macchl B
Kamepe.

Mopyns 3. Ilpouecchl M TeXHONOrUsT Pa3pabOTKU PYIHBIX MECTOPOXKICHUU TMOJIE3HBIX
MCKOIIAEMBbIX.

Tema 4. Cuctemsl pa3pabOTKU PYAHBIX MECTOPOKACHUH.

OOmast xapakTepuCTHKa pyIHBIX MecTopoxaeHuil. Kiaccudukanus pyaHbeix —Ted.
OcobeHHOCTH PYAHBIX MecTopokaeHuid. [lorepu u pasyOokuBanue pyabl. BckpbiTHe pyaHBIX
MmectopoxkaeHuil. IloaroroBka pyaHblx MecTopoxkaeHuil. CucreMbl pa3pabOTKU  pyIHBIX
MecTopokIeHUH. CucrteMbl pa3pabOTKM € €CTECTBEHHBIM MOAJEpkKaHUeM KpoBid. CHcTeMsl
pa3paboTKU ¢ UCKYCCTBEHHBIM NOJIepKaHueM KpoBiar. OCOOEHHOCTH CUCTEM pa3pabOTKU PYIHbBIX
MecTOpOKIeHUH. OCHOBHBIE IPOM3BOJCTBEHHbIE MpoOLEcChl Ipu A00br4e pyasl. OTOOMKa py.bl.
Crioco0bl  paspyieHust TOpHbIX Mopol. bypoB3psiBHBIE paboTbl. HopmatuBHOe oGecnedeHne
BE/ICHUs B3pBIBHBIX paboT. B3peiBuathie BemiectBa. CpeactBa MHULMUPOBaHUS. D(H(HEKTUBHOCTD
B3phIBa. [lacmopt OypoB3pbiBHBIX paboT. HopmaTtuBHOE oOecreueHne BeJCHHs B3pPBIBHBIX paloT.
Bropuunoe npoOnenue pynabl. llepemernenne TropHOH Macchl IOIPY30YHOIOCTABOYHBIMU
MamMHaMu. Beimyck pyzasl. JlocTtaBka pyZael. YnpaBileHHE TOpPHBIM JaBiieHHEM. lIposiBieHue
ropHOTO naBieHus. CrocoObl oA KaHusl OYMCTHOTO TIPOCTPAHCTBA.

Mopyns 4. Ilpouecchl W TEXHOJOTUS Pa3pabOTKU TMOJE3HBIX HCKOMAEMBIX OTKPBITHIM
CIIOCOOOM.

Tema 5. OTKpbITBIE TOPHBIE PAOOTHI.

OOBeKThl M YCIOBUS OTKPHITOM pa3pabOTKU. DIEMEHThl Kapbepa M OCHOBHbBIC MOHATHS.
[Tpon3BoCTBEHHbIE MPOLIECCHl — MOArOTOBKA MOPOJ K BbIEMKE. B3pbiBHbIE paboThl B Kapbepe.
[Tepememnienre ropusix nopoa. IIpon3BoacTBEHHbBIE MPOLIECCH — BHIEMOYHOIIOTPY30UHbIE PAOOTHI.
ITpon3BOACTBEHHBIE MIPOLECCHI — KapbepHBbI TpaHCHOPT. I[IpOM3BOACTBEHHBIE MpOLIECCH —
oTBajooOpa3oBaHue. BcekpbiTHe MeCTOPOXKACHUH M IMOATOTOBKA KapbepHbIX Mojei. Cucremsl
OTKpBITOM pa3paboTku. PekynpTuBamms 3emMenb. J{OCTOMHCTBA M HEAOCTATKU  OTKPBITOM
pa3paboTKHu.

Monyns 5. [Iporieccsl 0XpaHbl ¥ MOAEPKaHNs BBIPAOOTOK.

Tema 6. ®opMa u pa3mMepbl TOPHBIX BEIPAOOTOK.

@dopma U pa3Mepbl TOPHBIX BbIPAOOTOK. BbIOOp pa3smepa BBIPAaOOTKHM C Yy4YETOM
INPUMEHSIEMbIX TPAHCIOPTHBIX CPEACTB 3a30POB MEXKIY HUMH M KpPENbIO BBIPAOOTKH. Bs3KoCTb,
OypuMOCTh, a0pa3WBHOCTh TOPHBIX MOPOJ, TMOPUCTOCTh, BIAXHOCTh, HaOyxaHue. Bribop Tuma
KpEnu B 3aBUCUMOCTH OT TOPHOIE€OJIOTMYECKHMX YCIOBHMM. PacmperneneHus HampspKeHHH OKOJIO
HOJrOTOBUTENILHONW BbIpaOOTKH. POpPMBI MPOSABICHUS TOPHOTO JABJCHUS B IMOJITOTOBUTEIbHBIX
BbIpaboTkax. OOmMiA XapakTep pacHpeieseHHs OINOPHOTO TOPHOIO JaBJICHHUS B IUIOCKOCTH
nojororo miacta. CeyeHus: BBIpaOOTOK B CBETY U MPOXOJIKE, 10 U IIOCIIE OCAIKH.

Tema 7. I'opHas kperb.

TpeboBanus, nmpeabsBisieMble K TOpHOH kpenu. DakTopsl, BIMAIOLIME HAa BBIOOP Kperei
ropHbIX BeIpaboTok. Knaccudukanus kpenei TopHbIX BeIpaboTOK. JKecTkas U MoAaTiauBasi Kpelb.
Bpemennas kpenb. Kpenb u3 nepeBa. Mertaminueckas kpenb u3 mnpoduns CBIIL. Tlopsmok
BO3BEJEHUS pamMHOM Kkpenu. beroHHas (kenme3o0eToHHas) MOHOJMTHAs Kpenb. [lopsimox
Bo3BeJeHUsl OeroHHOM kpernu. COopHas kene300eTOHHAsE Kpemb. TeXHOJOTus KperleHUs
BBIPab0TOK TIoOOMHTaMu. HaOpre13roeToHHas 1 aHKepHas Kperb. [[opsiok yCTaHOBKH aHKEPOB.

Monynb 6. TexHOTOrHYeCcKHe CXeMbI IPOBEACHUSI BHIPAOOTOK.

Tema 8. Ilpomecchl mpu NPOXOJKE TOPU3OHTAIBHBIX M HAKJIOHHBIX BBIPAOOTOK C
npUMEHEeHHEeM KOMOafHOB.

Tunbsl mpoxoayecknx KOMOAHOB MX OCHOBHBIE XapaKTEPUCTUKU M TPUHIUN JeHCTBUS.
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TpancnoptupoBka moponasl u3 3a00s. TexHonornyeckue cxembl NPOBEIEHHUS BBIPAOOTOK
koMOaiiHamu. BanoBas u cenekTUBHas 0TOOIKa ropHON Macchl. CXeMbl BEHTWISIIUA M BOJAOOTIMBA
OpU TPOBEJCHUM TOPHBIX BbIPAOOTOK. TeXHOJIIOTHs MNPOXOAKU MPOTSHKEHHBIX BbIPAOOTOK.
[TpoBenenue mrpeka mWupokuM 3adoem. Kpemienue conpsikeHHi ropu30HTaIbHBIX BEIPAOOTOK.

Tema 9. Ilpoueccsl npu NPOXOJKE FOPU3OHTAIBHBIX U HAaKJIOHHBIX BBIPAOOTOK B KPEMKUX
1opoJax ¢ NPUMEHEHUEM B3pbIBHON OTOOMKH.

KommiexT mnypoB B 3a60€ OArOTOBUTENBHON BbIpaOOTKU. CXEMBbl pa3MeIleH s ILITypOB B
3a00e. OCHOBHBIE TUIIBI U TUIOpa3Mepbl OypoOBOTr0 00OpYyAOBaHUS M MHCTpyMeHTa. Opranusanus
nporecca Oypenus mmypoB. CocTtaB MpoxoayecKoro nukia. Y 0opka ropHoit maccel. Ilorpyska u
TPaHCHOPTHPOBKA TOpPHOM Macchl. ['paduk opranmzanuu paboT MpH HPOXOAKE BHIPAOOTOK B
KPETKHUX MOPOAaX ¢ MPUMEHEHHUEM B3PBIBHOW OTOOHKH.

Tema 10. CoopykeHue BepTUKAIBHBIX IAXTHBIX CTBOJIOB U BOCCTAIOIIUX.

[Tpon3BOACTBEHHBIE MPOIECCH MPOXOAKH BEPTHKAIBHBIX CTBOJIOB OYPOB3pPBIBHBIM U
KOMOalHOBBIM criocobaMu. YOopka ropHoi Macchl. ApMHpPOBaHHE U OOOpPYIOBAHME ILAXTHBIX
cTBOJIOB. [Ipom3BoACTBEHHBIE MPOLECCHl MPOXOJKHM BOCCTAIOLIMX ILIMYPOBBIM CIIOCOOaMH,
IIPOBE/ICHUS BOCCTAIOLIETO OypeHHUEM.

Monaynbs 7. OcoOeHHOCTH NPOBENCHHSI KaMEPHBIX BBIPAOOTOK M TOHHENEH, ClielualIbHbIe
CHOCOOBI CTPOUTENBCTBA MOA3EMHBIX 00BEKTOB.

Tema 11. CrpoutensCTBO TOHHENEH M NMOA3EMHBIX COOPYKEHUH B IIpelenax TOpOACKOU
3aCTPOMKH.

CTpouTenbCTBO TOHHENEH OTKPBITHIM, MOJIYOTKPBITBIM criocoboM. IIpoBenenue ToHHENS ¢
nepesoBoi mroiibHeld. CxeMa pacKphITHS CEYCHHS TOHHENICW Ha TOJHBIA MPOQIIIb 1O YaCTsIM.
IIpoxoaka TOHHENEW MEXAHU3UPOBAHHBIMU IIUTAMH. MUKpPOIIMTOBOM METOA  IPOXOJIKH
BbIpaboTOK. CxeMa mpoJaBiIMBaHUSI TPYO C MPOMEKYTOUYHOW IOMKpaTHOH ycraHOBKOW. Cxema
MPOKJIAIKK KaOeIbHOTro TPYOOIIpOBOIa YCTAHOBKOM HAIIPABICHHOTO OYypEHHSL.

Tema 12. CpocoOpl mnpoBeneHHEe BBIPAaOOTOK B CIOXKHBIX ~ I'€OMEXaHMUYECKUX,
ra30JUHaAMUYECKUX M THAPOreoornyeckux yciaoBusax. CrocoObl BO3AEHCTBUS HA MAacCCUB FOPHBIX
HOPO/J] B CIIOXKHBIX '€OMEXaHUYECKUX YCIOBHSX (pa3rpy3ka CKBaKMHAMH, ILENSIMHU, KaMy(JIeTHbIM
B3pbIBOM). CriocoObl BO3JEMCTBUS HAa MAacCHB TOPHBIX IOPOJ B CIOXHBIX Ta30MHAMHYECKHX
ycinoBuAX — (omepexxarolias — pa3pabOTKa  3allUTHBIX  IUIACTOB,  JIeras3allus, yBJIAQXKHEHHE,
THJIPOPBIXJIEHHE, ToprneaupoBanue). CreuuanbHble CIOCOObI BEIEHUS TOPHBIX paboT B
BOJIOHOCHBIX MOpOJaXx (BOJONOHMYKEHHE, TaMIIOHAX TOPHBIX MOPOJ, XUMHYECKOE YKpEIUIEHHE
TOPHBIX MOPO/I, 3aMOpaKUBaHUE TOPHBIX TOPONT).

PexoMennyemas nurepatypa Juisi IOATOTOBKH K TOCYJapCTBEHHOMY SK3aMEHY

a) OCHOBHAs:

1 Topomnmuenxo B. U., ImutpueB A. Il. OCHOBBI ropHOTO 1eja : y4eOHUK ISl BY30B.
Mocksa : I'opH. kH. : U3a-B0 MITY, 2008. 456 c.

2 OcHoBBI TOpHOTO Jeina : yueOHuK 171 By30B / Eropos I1.B., bo6ep E.A., Ky3uenos 10.H.,
KocemunuoB E. A. M. : U3n-8o MITY, 2003. 405 c.

3 Tpy6euxoii K. H., I'anuenko 1O. I1. OcHoBbI ropHOTO A€mna : ydeOHHK 11 By30B. MockBa
: Akaz. npoekr, 2010. 231 c.

0) TIOTIOJIHUTEIbHAS

1 Ky3smun E.B.. OcHoBbl ropHoro nena. YuyeOnuk a1s By3oB / E.B. Ky3pmun, M.M.
Xaiipyrausos, K. 3easko M.: MITY, 2007.

3. Mapkuueiinepus

Paspnen 1. Beenenune B MapKueiiepuio.

Conepxkanme Kypca, 3amadyd  Mapkmieaepckor ciyxO0bl. ComepxkaHue | 3aJadu
MapKIIEHEPCKOTO JeNIa KaK HAyYHOUW THCIMIUIMHBI, CBA3b €€ C APYTUMU JUCHUIUIMHAMY, PA3BUTHE
B Poccun m 3a pybexom. Kparkuii mctopuueckuit ouepk. Ponbp mapkiielepckoil ciayxObl B
BOIPOCAX OXpaHbl HEJp, 0€30MaCHOT0 BEJICHUS TOPHBIX Pa0OT, MOBBILICHUS TIPOU3BOIUTEILHOCTH U
3 PEKTUBHOCTH pa3pabOTKHU IMOJIE3HBIX HMCKOMAeMbIX. 3ajJaud MapkIueiiepa INpH pasBelke,
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CTPOUTEINIBCTBE, IKCIUTYaTallUM U KOHCEPBALIMK TOPHOTO IIPEIITPUSITHSL.

Pa3znen 2. O0mme cBeieHHsI 0 MAPKIEHIEPCKUX CheMKAX.

CucreMbpl KOOpIMHAT MapKIIEHACPCKUX CHEMOK U IUIaHOB. ChEeMKH, KaK HHCTPYMEHT
co3maHus rpaduueckoil TOKyMEeHTauuWd. Buibsl MapKIIEHJepCKHUX ChEMOK [0 Ha3HAuYEHHUIO.
OO0bexThl cheMOK. OCHOBHbBIE IPUHIIUIIBI BHITOJTHEHUS MapKIIEHIEPCKUX ChEMOK.

Pasznea 3. [lociienoBaTeibHOCTh CO3/1aHMSI TVIAHOBOTO 000CHOBAHUS C MOBEPXHOCTH 10
rPAHUIl LIAXTHOTO MOJIS.

[InaHoBbIE M BBICOTHBIE I'€OJE3UYECKUE CETH Ha MoBepXHOCTH. [locienoBareiabHOCTH
CO3/1aHMsI IUIAHOBBIX M BBICOTHBIX CETEW C MOBEPXHOCTH O TpaHUI] IIAXTHOTO mnosst. Buael u
TOYHOCTh. TpeboBaHus NEHCTBYIOMNX HOPMATHUBHBIX JJOKYMEHTOB.

Pa3nesa 4. OpueHTHPHO-COEUHUTEIbHbIE ChbeMKH.

OOmme cBeaeHus, 3aaydl M METOJbl. METOIMKa M TOYHOCTH ONPEAETICHUS KOOpAMHAT
NOAXOJHBIX NYHKTOB. ['Opu3oHTanpHas coenuHUTENbHAas cbeMKa. COeqUHUTENbHAs ChEMKa
FeOMETPUUYECKUMU METOJIaMU Yepe3 IITOJIbHIO, HAKJIOHHBIN CTBOM, | U 2 BepTHKAIbHBIX MIAXTHBIX
ctBonia. ['eomerpuueckoe opueHtupoBanue. Ousznyeckue CrocoObl OPUEHTHUPOBAHUS (MarHUTHOE,
rupockonuueckoe). MeToauka mpou3BOJCTBA TUPOCKOMUYECKOr0 OpueHTHpoBaHusl. Heobxonumas
U JI0cTaTOYHasi TOYHOCTh. Opranusanus padoT U TeXHHUKa Oe3omacHoCTH. TpeOoBaHuUs UHCTPYKIIUU
10 TMPOMU3BOJCTBY MapKIIeiiepckux padbot. BepTukanbHas coeauHuTenbHas cbeMka. HasHaueHnue
BEPTUKAIBbHBIX COEIUHUTENBHBIX CheMOK. CrocoObl mepeayu BBICOTHOW OTMETKH C MOBEPXHOCTH
B UIaXTy [0 TOPHU3OHTAJIbHBIM, HAKJIOHHBIM M BEPTUKAJIbHBIM BCKPBIBAIOIIMM BBIPAOOTKaM.
CozsiaHue BBICOTHOTO OOOCHOBAHMSI F€OMETPUUECKUM M TPUTOHOMETPUUYECKUM HHUBEIMPOBAHUEM.
[TpousBoacTBo padot. Kamepanbhast o0padbotka. JlokymenTanus. Jonycku u TOUHOCTb.

Paszgea S. IlogzeMmHble OMOPHBbIE MapKIICHIePCKUE CETH, CbeMOYHbIE CETH.

DONeMEeHThl TOA3E€MHOM IOJUTOHOMETPUU U  TEOHOJIUTHBIX CheMOK. KoHcTpykuus
MapKIIeHIepckux 3HakoB. VX pacmosoxenune u 3akperuieHue. ['opHbie TeononuTbl. CriocoOsl U
METOJIMKA U3MEPEHUS JIJIMH JIMHUN U YTJIOB B MOA3EMHBIX T€OJOJUTHBIX X0JaX. XapaKTepucTUKa 1
npaktudeckoe cozganne OMC u cheMOYHBIX ceTeil. YpaBHUBaHUE ChEeMOYHBIX ceTeil. TpeboBanus
MHCTPYKIMHU 1O MPOM3BOACTBY MapKIIeiaepckux padoT. CXeMbl MOCTPOCHUSI ChEMOYHBIX CETeH.
3akperuieHue MyHKTOB. CrocoObl yIJIOBBIX M JMHEHWHBIX H3MepeHuid. KamepanbHas oOpaboTka
pe3ynbTaTOB HAOMIOJCHUN U ypaBHHBaHHE cheMOuHBIX ceTeil. Ilepemaua BeicoT. OmpeneneHue
BBICOTHBIX OTMETOK ITyHKTOB OIIOPHON MapKIeiiepckoil 1 cheMouHoi cetu. [IponsBoacTBo padorT.
Kamepanbhas o0pabotka. TpeboBaHNs HHCTPYKLIKHU MO TPOU3BOJICTBY MapKIIEHAepCKUX padoT.

Pazjnen 6. Mapkiueiiiepckue cbeMOYHbIe padoThI.

OcHoBHble nonoxeHus. O0beKThl chbeMOK. [Iprubopbl U 00OpynOBaHHE MPH CHEMOUYHBIX
paboTax: yrioMepsbl, IOABECHbIE WHCTPYMEHTHI, PYJIETKH, (QOTOrpaMMeTpuuecKre MpHOOpSI,
AIIEKTPOHHBIE TaXEOMETPBI, Ja3epHbIe JaJbHOMEPHI U p. CheMKa MOATOTOBUTENIBHBIX U HApE3HBIX
BBIPAOOTOK. 3amMepbl MOABUTAHUS U CEYCHUMN MOATOTOBUTENIBHBIX BBIPAOOTOK. CheMKa CKBaXKHH.
Cpemka OYUCTHBIX BbIPaOOTOK. OCOOEHHOCTH CHEMKH MOA3EMHBIX IMYCTOT (Kamep) U PyAOCIYCKOB
(doTorpaMMeTpUYECKUM CHOCOOOM, JIa3epHBIMH CKaHMPYIOUIMMHU CcUCTeMaMH. JlokymeHTanus.
KamepanbHas o0paboTka. 3aMepbl MOJE3HOTO0 MCKOMAEMOIo Ha CKJIAJax W OmpeieseHHe A00bIYu
HOJIE3HOr0 McKonaeMoro. TpeOoBaHMsS MHCTPYKLMHU MO MPOU3BOJCTBY MapKILIEiaepckux padoT k
JOKYMEHTAIUH JIOTyCKaM U TOYHOCTU. TexHHKa 6e30MacHOCTH.

Pa3nea 7. Mapkiueiinepckue padoTsbl IpH NPOBEICHHH F'OPHBIX BHIPA00TOK

Oo6mue cenenus. Mcxoanass nokymeHTauus. 3ajjaHue HamnpaBiIeHUN TOPU3OHTAIbHBIM U
HAKJIOHHBIM TOpHBIM BbIpaOoTkaM. KOHTpoib 3a MpoxoJKoi BbIpaOOTOK. 3alaHue HaIpaBIICHUS
KPUBOJIMHEHHBIM y4JacTKaM. 3a/laHue HallpaBJIeHUH B BEPTUKAJIbHON IJIOCKOCTH CIIOCOOOM OCEBBIX
u OOKOBBIX (CTEeHHBIX) pemnepoB. CyYIIHOCTh 3a/ladyd TPOBEACHHS BBIPAOOTOK BCTPEYHBIMH
(moronstroriumn) 3a6osmMu. Knaccudukarnus cooek. JJomycku Ha cOoiiky BeipaboTok. CocTaB padboT
U CX€Ma OpraHM3aliy MapKueiaepckux padboT npu cOoikax, mpaBa U 00513aHHOCTH MapKIeiepa.

Paznen 8. Mapkiueiinepckas ropHas rpadudeckas JOKyYMEHTAIUs

OOme cBeneHUs O MapKIIEHAEpCKOW JOKyMeHTaluu. [lepBuUuHas M BBIYHCIUTEIbHAS
nokymenraius. OOmme cBeeHNs 0 TpaguecKoi JOKyMEHTALMU TOPHBIX BBIPAaOOTOK: Ha3HAYCHUE
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YepTexkel W MX poiib sl 0e30MacHOro BeAeHUs ropHbIX pabot. Ilpoekmmu, paszpessl, Npoduim.
MacmTabpl OCHOBHBIX IUIaHOB. Kiaccudukamnuss ropHOl Tpaduueckoil MOKYMEHTAllMH TI0 €€
COJIEP’KaHUIO: IUIAHBI TOBEPXHOCTH, YEPTEKH TOPHBIX BBIPAOOTOK, MPOEKTHHIE IUIAHBI, CXEMBI,
nacnopra u Apyrue yeprexu. LludpoBbie mapkiienaepckue IUlaHbl. TeXHOJOTHS XpaHEHUS U
rpudbl CEKPETHOCTH.

PexoMenyemas nurepatypa JUisi IOATOTOBKH K TOCYJapCTBEHHOMY SK3aMEHY

a) OCHOBHAs:

1 Teome3ms u Mapkmieinepus: yueOHuk st By3oB / B.H. ITonos [u np.] MockoBckuit
rocysnapcTBeHHbIl ropHblil yHusepcutet ; Ilog pen. B.H. Ilonosa, B.A. Bykpunckoro 3-e usn. -
Mocksa : I'opn. K., 2010. - 453 c.

2 Mapkueiinepckoe neno : yaeOHuk s By3os / JI.H. Ornobun [u np.] ; [ox pen. J.H.
Ornobuna 3-e u3f., nepepad. u goi. - Mocksa : Henpa, 1981. - 704 c.

0) JIOIOJIHUTEIbHAS:

1 Mapkmeiaepckoe nemno : yaeOHuK aiis By30B : B 2 4. / [Tox pen. U.H. Ymakora . — 3-¢
u3J., nepepad. u gom. - Mocksa : Hexapa, 1989. — U.1 / M.H. Ymaxkos [u ap.] — 311 c.

2 Mapkieinepckoe aeno : ydeOHuk aiis By30B : B 2 4. / [lox pen. .H. Ymakosa . — 3-¢
u3., epepad. u gom. - Mocksa : Heapa, 1989. — 4.2 / A .H. benonukos [u ap.] — 437 c.

4, Bpicuias reoae3us

Bsenenue.

[Ipenmer m 3amaum Bbicmiel Teoie3ud. OCHOBHBIC TOHSATHS, TEPMUHBI M OTPEICIICHUS.
[TonsiTre o reouie, SIUTUIICOUE U TOBEPXHOCTU OTHOCUTEIHHOCTH.

Mopnyas 1. Cheponanyeckasi reoge3us.

Pa3znen 1. 3eMHO¥ 3J1JIMIICON U KPUBbIE HA €r0 MOBEPXHOCTH.

Tema 1. 3eMHOM ITUIICOU]T M €TO 3JIEMEHTBI.

Duiric ¥ ero napaMmerpsl. 3eMHo smnuncousl. [Tapamerpsl 3emHoro aruuncouga. Oomui
3eMHOM AIUTHIICOn T (OnpeesieHre, OPUEHTUPOBAHKE B Telle 3eMJIM, METObI BBIBO/IA TAPAMETPOB,
Ha3zHauyeHue, npumepsl). Pedepeni-smiunconn (omnpeaeneHue, OpUEHTUPOBAHUE B Tele 3eMIIH,
METO/TbI BEIBOJIA TAPAMETPOB, HA3HAYCHUE, TPUMEPHI).

Tewma 2. Kpuble Ha MOBEPXHOCTH 3JUIUIICOUIA.

Hopmanbnbie cedenust smauncouaa. ['naBHbie HOopManbHble ceueHus. CpenHuil paanyc
KPUBU3HBI JJUIAIICOMIa B JAHHOW TOuyke. BelumclieHue UIMHBI TyTd MepuanaHa (pas3iokeHHe IO
ounomy HeroToHa). UuCIeHHBIE METOJBI BBIYHCICHHS JUIMHBI TyTd MEpHUJIHaHa. BeraucieHue
JUIMHBI ayru mapamienu. Teopema Menne. B3aumHbie HOpManbHbIe ceueHUs. J[BOWCTBEHHOCTH
HOpMaJIbHBIX ceueHHH. JIMHelHOe M YIJI0OBOe pacXojkJIeHUE MPSMOTro M 0OpaTHOTO HOPMAJIBHBIX
ceueHuil. HeymoOcTBa B mMpakTUKEe MapKIIEHAEPCKO-Te0Ie3NUECKUX padoT, co3JaBacMble
WCIIOJIb30BaHUEM HOPMANIbHBIX ceueHuil. ['eonesnueckas auHusi. CBOWCTBA re01€3NYECKOM JIMHUH.

Pa3nen 2. Pemienue reojie3anuecknx 3a1a4 Ha MOBEPXHOCTH JLIUIICOU/IA.

Tema 3. CuctemMbl aCTPOHOMUYECKUX U T€0€3NYECKUX KOOPUHAT.

CucreMpl KOOpAMHAT, WCIOJNb3yeMble B  BBICIIEH Treofae3uu  (TEOLIEHTPHUECKUE,
KBa3UTCOICHTPUICCKUE, TOIOIEHTPUICCKUE, TTPSIMOYTOJIBHBIE, DJUTUTICOUTAIBHBIE, CeprIecKre).
[TpocTpaHcTBEeHHAs MPSAMOYTOJIbHASI CHCTEMa KOOpAUHAT. DIIUIICOMalIbHAS CUCTEMa KOOPAUHAT.
Cohepuueckas cucrema koopauHaT. CucremMa acTpOHOMHYECKHX KoopauHaT. Asumythl Jlamaca.
CBs3b CUCTEM KOOPJIMHAT.

Tema 4. Pemenne reoie3nuecKix 3a1a4 Ha TOBEPXHOCTH JUTUTICOUA.

Cheponnnueckuit u cdepudeckuil TpeyroibHUKH. PemieHne Manbix CchepouIuIecKux
TpeyroiabHuKoB. Teopema Jlexxanapa. Cpepuueckuit n30ObiTok. Ilpsmas reonesnueckas 3agada Ha
MOBEPXHOCTH uunconaa. OOparHas reoe3ndeckas 3aaua Ha MOBEPXHOCTH AJUTUTICOUIA.

Paspen 3. Iliiockue KOOpAMHATHI.

Tema 5. 'eonesnueckue npoekiuu. [Ipoekuus ["aycca-Kprorepa.

Oco0eHHOCTH MpUMEHEHHs KapTorpapuueckux npoekiuii B reoaesuu. Ilpoekuus aycca.
[Tonsitrie 30HBI, mMHPUHBI 30HBL. CHcreMa koopauHaT 30HBL. OcoOeHHOCTH mpoekuuu [aycca.
Macmtad wu300paKeHusT B JAHHOW TOYKe. 3aJaud, BO3HUKAMOIIUNE TPU TPOCKTUPOBAHUHU
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re0/Ie3NYECKO CeTU ¢ MOBEPXHOCTH AJUIUIICOMA HA MIOCKOCTh. [IOpsSA0K MPUMEHEHHUS CUCTEMBI
koopauHat ["aycca-Kprorepa B Tonorpadoreoie3nueckiux U MapKIen1epckux padborax.

Mopnyas 2. Teopernueckasi reoge3us.

Pasznen 4. Teopusi purypsl 3emJin U rpaBUMeETPHS.

Tema 6. OOmmue cBeIeHUS U3 TPAaBUMETPUH.

Cuna tsoxectd. TUIBI TPaBUMETPUUECKUX ChEMOK. MeTOJIbl OmpeesieHUs] CUIIbI TSHKECTH.
MasTHUKOBBIN U OAITUCTHYECKUNA CIIOCOOBI ONPEICTICHHS CUITBI TSKECTH. | paBUMETPEI.

Tema 7. I'paBUTalIMOHHOE MOJIE 3EMJIH.

HopmanbHOoe M aHOMajabHOE TPABUTAIMOHHOE MOJie 3eMu. AHOMAJIUU CHIIBI TSXKECTH.
[ToTeHIan CuiIbl TSHKECTH. Y POBEHHbBIE MOBEPXHOCTH 3€MJIU M X CBOMCTBA.

Pasnen 5. Cucrema cuera BBICOT.

Tema 8. CucteMbl BBICOT.

I'eonesnueckass BbICOTa TOYKU. AOCOIIOTHBIE M OTHOCUTENbHBbIE (YCIOBHBIE) BBICOTHI.
VYKJIOHEHHE OTBECHBIX JIMHUM M Y4eT UX BIMSHHS B T€0/I€3MUYECKUX U MapKIIeHIepcKkux padoTax.
CI10:)KHOCTH OMpEEICHUsT BBICOT TOYEK 3€MHOM MOBEPXHOCTU Haja reougoMm. OpTroMerpuyeckue
BbICOTHL. HopManbHbIe BBICOTHI. J{MHaMu4eckue BBICOTHI. PenynupoBaHue W3MEPEHHBIX BEJIUYHUH
Ha TIOBEPXHOCTH pehepeHII-UIATICOHIA.

PexoMennyemas nurepatypa Juisi IOATOTOBKH K TOCYJapCTBEHHOMY SK3aMEHY

a) OCHOBHAs:

1. Xonsxun B.B., Konecaroa O.C., CubuneBa H.C. Bricmias reonesusi [DaeKTpOHHBIM
pecypc] : yaebHOe mocooue / MI'TY. — Marauroropck : MI'TY, 2017.

2. Beicmiast reogesus @ yaeOnuk uist By3oB / E.I'. Boiiko. M.: Kaprtreonenrp-I'eone3usaar,
2003. Y.2: Cheponamueckas reoae3us. — 143 c.

0) JOIMOJHUTETIbHAS:

1. T'eone3us n mapkmeiiaepus / B.H. [lonos, B.A. bykpunckuii, [1.H. Bpyesuu u ap.; [Tox
pen. B.H. Ilonosa, B.A. bBykpunckoro: Yueonuk mist BY30s. — M.: Uzn. MITY, 2004.

2. T'eone3us : yueOHoe mocooue s By3oB / I'.I'. Iloknan, C.I1. I'pugneB ; BpoHexckuit
rocynapcTBeHHbIN arpapubiii yauepcutet uM. K. /1. ['munku. — 4-e uzg., nepepab. u gom. — MockBa
: Axan. npoekt, 2013. — 538 c.

5. ®u3uKAa rOPHBIX NOPOJ

Paznen 1. «BBenenue B kypc. OcHOBHble NMOHATHSA (U3MKU TOpHbIX nopod. I'opHas
NMOPOJA KAK 00BEeKT HCCJICAOBAHNS NEeTPOGU3HKHI ).

[lonsTe TOpPHOM MOPOABI KAK YCTOMYMBOM TE€TEPOr€HHOM, MHOTOKOMILJIEKTHOM,
MHOro()a3HOM, TEpPMOJMHAMMYECKOW CHCTEMBI, MpPEJCTABICHHOM COYETaHHMEM MHUHEpPAIOB MU
00pa3syrolieil reoIornueckoe Temo (MIacT, KOHKPEIUIo, TUH3Y H T.1I.).

OOBEMHO — KOMIIOHEHTHasi MOZENb Mopoabl. OCHOBHBIE MOPOJ000pa3yOLe MUHEPAbI.
[Tonsitue ¢a3pl kKak 000coOJIEHHOTO 00BEeMa, Ha TpaHHUIlE KOTOPOTO HaOIIOJACTCS CKadyeK
¢u3nuecKkux CBOMCTB. 3aBUCUMOCTh (PU3MUYECKHX CBOMCTB MUHEPATIOB OT XMMHUYECKOTO COCTaBa,
BHYTPEHHUX CBSI3€ B KPUCTAIJIMYECKOW peEIIeTKe, OT €€ CTPOEHMs, OT CHUJI CUEIUIEHUS MEXITY
aTOMaMH, MOJIEKYJIaMd U OT MaKpPOCTPYKTYPbl MOJUKPUCTAITUYECKIX MUHEPAJIOB. 3aBUCHMOCTh
MHUHEPAIBHOTO COCTaBa MOPOJABI U €€ CTpOCHHE OT TeHe3uca. ['eHe3nc kak BHYTpeHHUU (axTop
HnopoJbl, onpeaesstomuil e€ ¢uzndeckre cBOHCTBAa. TeKCTypHBbIE UM CTPYKTYpHbIE OCOOEHHOCTH
OCaJIOYHBIX TIOPOJI, BBI3BIBAIOLIUE 3HAUMTENIbHbIE M3MEHEHMsI €€ (U3NUYECKUX CBOMCTB (pasmep,
dopma, opueHTalMs U OJHOPOAHOCTH 3EPEH MOPOJbl, aMOP(HHOCTh, CIOHCTOCTh, MOPUCTOCTH U
T.1.). BHenHue ¢akTopsl, BO3AEHCTBYIOIINE Ha TIOPOLY M BIHSIONINE Ha €€ (pU3NYECKue CBOMCTBA:
TeMIeparypa, naBieHue, (hakTopbl BRIBETPUBAHUS, SJICKTPOMATHUTHBIE TOJISI, BEIIECTBEHHBIE MOJIS
B BHJIE KUKOCTH T'a30B U JIPYTUE YCIOBUS HAXOXACHUS TOPOJIbI B 3eMEIBbHON KOpe U BHYTPEHHUX
qacTsax 3eMIIu.

Paznen 2. «®@u3uyeckue Moaesd ropHoil nopoabl. OCHOBHbIE CBOWICTBA TOPHBIX MOPOJ
U UX 3aBUCHMOCTH OT BHEIIHUX U BHYTPEHHUX ()AKTOPOB)Y.
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HeoaHOpoAHOCTH TOPHBIX MOPOJ — OCHOBHOE €€ CBOMCTBO. KpuTepuu HEOAHOPOIHOCTH TS
pa3IMYHBIX OOBEKTOB HCCIEAOBAaHUS (11 00pa3loB KepHa pa3IM4HOIro pa3Mepa, IJs IJIacToB,
BeiensieMbix MetogaMu [MIC, nast 0OBEKTOB, BBIACISAEMBIX METOJAMHU MOJEBOW T'eO(pU3UKH,
ceificMopa3Beqku W JAp.) YPOBHHM M XapaKTEPUCTUKU HEOJHOPOJHOCTH TOPHBIX IOPOI.
Knaccugukanus Gpu3nuecKkux CBOWCTB TOpHBIX Mopon . ba3oBeie (m3nyeckne CBOWCTBA TOPHBIX
nopoa ¥ pyAa (IJIOTHOCTHBIE, MEXaHUYECKHUE, VYIPYyTrue, JIEKTPOMArHUTHbBIC, TEILIOBBIE,
aKyCTUYECKHEe, DPaTUAIMOHHBIC, S3JCKTPOXUMHUECKUE, (QHIBTPAIMOHHBIC, EMKOCTHBIE CBOWCTBA
TOpHBIX Topon U pyA). OCHOBHBIE MMapaMeTphl, XapaKTepU3YIOUIHe 3TU cBoiicTBa. OnpeaeneHue
NOHATUI M TepeyeHb (PU3MUECKUX CBOMCTB. OCHOBHBIE (DAaKTOpHI, BIMSIOMIME Ha (PHU3HUECKHUE
CBOIICTBa TOPHBIX OPOJ U PY/I.

Paznen 3. «®UAbTPAHOHHO — eMKOCTHBIE CBOICTBA FOPHBIX MOPOIY.

[Topucrocts — ¢pyHIaMEHTAIbHOE CBOMCTBO TOPHOM MOPOJIBI, OIMpenessioniee Apyrue ee
cBoiictBa. CBs3b KOX(PQPHUIMEHTOB IOPHUCTOCTH CO CTPYKTYPOHl M COCTaBOM TBEpAOW (asbl,
OCHOBHbIE 3aKOHOMEPHOCTH M3MEHEHUs! KOd(pUIMEHTa MOPUCTOCTH C MIyOMHOMN AJI OCaIOYHBIX,
MarMaTHYECKUX U MeTaMophudeckux nmopoa. Ilpuannel HeoOpPaTUMOTO YIJIOTHEHHUS TOPHBIX TOPOJ]
¢ rinyouHoi. CMayMBaeMOCTh TOBEPXHOCTH TBepAou (a3pl. ['mapoduminbpHbie U TUAPO(HOOHBIC
MIOBEPXHOCTH, TETEPOTEeHHBI XapakTep cMmMaunBaeMocTH. HedrerasoHaceienne KOJJIEKTOPOB.
[TonsiTrie 00 ocTaTOYHOM BOJE KOJUIEKTOPOB U METOJaX €€ ONpeAeNCHUS U MOJEIHPOBAHUS Ha
KepHe. XMMHUYECKH CBS3aHHAs BOJA IOPOJ, BHUIBI BIArOEMKOCTEH MOPOJ, WX KOJIMYECTBEHHAs
olleHKa. XapaKTepuCTUKa CUJI, ICUCTBYIONINX Ha IPaHUIIe TBEPIOH U )KUIKOHM (a3 TopHOI OPOIBI.
KoadduumeHnr nmpoHHIIaeMOCTH TOPHBIX HOPOA, ero Buabl. Kiaccudukamusi TOpHBIX MOPOJ IO
MIPOHUIIAEMOCTH, BBIIIOJIHEHHAsI HA OCHOBE XapakTepa B3auMoaecTus (irona ¢ TBepaoi hazoil.

Paznen 4. «I110THOCTHBIE CBOICTBA FOPHBIX OPOIY.

Munepanorudeckass 1 00beMHasl IUIOTHOCTH TOPHBIX MOpoA. PakTopbl, OMperesionme
IUIOTHOCTH TIOPOABI (MHHEPAJIBHBIN COCTaB, CTPYKTYPa, XUMHUECKUI COCTaB MUHEPAJIOB, CTPOCHUE
KpUCTAIIMYECKON pemieTkd). OObeMHO — KOMIIOHEHTHAsh MOJENIb TOPHOM MOPOJbl U pacyer
IUIOTHOCTU TOPHBIX MOpoa. JlabopaTopHble CHOCOOBI ONpeAeseHUs IUIOTHOCTH MOpoJ (METOoJ
Memnuepa, IIpeobpaxkenckoro, mukHOMeTprudeckuii Metoa). CBsA3b IUIOTHOCTH K Kod(hduireHtam
MOPHUCTOCTHU ISl PAa3JIMYHBIX TUIIOB MOPOJI. 3aBUCHMOCTD IIOTHOCTH OT TEPMOOAPUIECKHUX YCIOBUI
3aJieraHus MOPOJbI M OT TIYOUHBI 3a7eTaHusl.

Paznen 5. «JnekTpuyecKkre 1 MArHUTHBIE CBOHCTBA FOPHBIX MOPOI».

DnexkTpuyeckoe noje B TopHoi nopoze. OCHOBHBIE MOHATHS: HANPSHKEHHOCTh, MOTEHIUA,
ANEKTPONPoBOAHOCTE YOC, MUANEKTpUYECKass MPOHUIIAEMOCTh. MHOroo0pasue 3JIEKTPHUUECKUX
CBOMCTB TOpHBIX Nopoabl. YIC ocalouHbIX, MArMaTHYeCKUX, METaMOP(PHUUECKUX MOPOJ. Y IelbHOe
AIIEKTPUYECKOE COMPOTHUBJICHHE MHHEPAJIOB, TBEPAOH U Jkuakor (a3el mopon. JIBoitHOM
ANIEKTPUUYECKU C€Ioll W ero BIMAHUME Ha (U3NYECKHE CBOMCTBA TOPHOM  MOPOJBI
DJIEKTPONPOBOAHOCTD MOPHUCTHIX CpeA. YeNbHOE CONMPOTHBIICHHE MOPOJ KaK OJTHO U3 OCHOBHBIX
¢u3nueckux CBOWMCTB, Hecyllee HH(OpMamuil O cocraBe U CTpykType mnopon. Ilapamerp
MOBEPXHOCTHOW TMPOBOANMOCTH U €T0 3aBUCHMOCTH OT TJIMHUCTOCTHU MOPOJIBI KaK XapaKTEPUCTUKH
JUCIIEPCHOCTH, XUMHMUYECKOTO0 COCTaBa M MHUHEpalM3allMd IJ1acToBblX BoA. Kosdduuumenr
DIIEKTPUUYECKON aHM30TPONHMH. ODJEKTPOXUMHUECKAas aKTHBHOCTh TOPHBIX ITOPOJ: BBI3BaHHAS,
ecrecTBeHHas. [lapaMeTpbl 3JIEKTPOXMMHUYECKOH AKTUBHOCTH: BBI3BAaHHBIX IOTEHIIMANOB,
muddy3uonnoi, maudPpdy3unoHHO — aAACOPOIMOHHON, GUIBTPAIIMOHHOW, OKHCIUTEIBHO —
BOCCTaHOBUTENIbHOW. DUZUKO — XUMHUYECKHE OCHOBBI aKTMBHOCTH, CIIOCOOBI M3MEPEHUs, CBA3b C
COCTaBOM M JIPYTHMHU (PU3NICCKAMHU CBOHCTBAMH.

JIM3IeKTpUUecKrue CBOMCTBA MHUHEPANOB M TOpPHBIX Mopos. llomspuszaiiyst rOpHBIX MOPO/I.
JvsnekTpudeckass MPOHHUIIAEMOCTh KaK Mepa TIOJSpH3alMd  TOpOJl, €€ CB3b C JIPYTHMH
(U3NUECKUMHU CBOMCTBAMU: BIIaXXHOCTb, MOPHCTOCTh, MUHEPAJIBHBIM cOocTaBoM U jp. Ilpenens
WU3MEHEHHS JTUAIIEKTPUUYECKUX MapaMeTPOB IS PA3IMYHBIX JIMTOTHIIOB MOPOJ. JHanekTpruaeckue
NOTEPU KaK XapaKTepUCTHKA TOPHOW TMOpPOAbL. 3aBUCHUMOCTb DJEKTPUYECKUX  CBOMCTB OT
TepMoOapuyecKkux ycioBui. I[IpakTudeckoe TONydYeHHE U 3HAYEHHWE 3aBUCUMOCTEH MEXIy
ANIEKTPUUYECKUMHU U IPYTUMHU (PU3UUECKUMHU CBOHCTBAMHU.
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MarnuTHO€E 10JIe B TOPHBIX MOPOAaX, €ro XapaKTEPUCTUKU: HAMPSHKEHHOCTh M MHIYKIUS.
MarnuTtHasi BOCIIPUMMUYHBOCTh KaK CBOMCTBO MOPOJbI. /lnaMarHeTuku, mapaMarHeTuku, ¢eppo -,
anTudeppomarseTusM MuHepajoB. Haumbomee pacrnpocTpaHeHHBIE B TNPUPOJE MAarHUTHBIC
MUHEpaibl. 3aBUCUMOCTh MAarHUTHBIX CBOMCTB IOPOJ OT HUX COCTaBa U CTPYKTyphl. JlomeHHas
CTpYKTypa (eppOMarHUTHBIX MHUHEpaTOB. MarHutHas TNPOHHUIIAEMOCTh, HAMarHMYEHHOCTb,
KOAPLUTUBHAA cuia, Touka Kropu, O1okupyromas teMieparypa. 3aBUCUMOCTh MAarHUTHBIX CBOMCTB
TOPHOM TOPOJBI OT pazMepa, GOpMbI M KOHIEHTPALMK 3€PEH MAarHUTHBIX MUHEpPAIoB. Buisl
HaMarHM4eHHOCTH: MHAYKTHUBHAas, octaro4yHas. [Ipupoga ocTratoyHOM HaMarHMYEHHOCTH TOPHBIX
nopoja. AHH30TPOIUS MAarHUTHBIX CBOWCTB. TepmoOapudeckass OOYCIOBIEHHOCTh MarHUTHBIX
CBOMCTB TOpHBIX HOpoA. Hekoropble MarHUTHbBIE CBOMCTBA TOPHBIX MOPOJ: MarHUTHas
BOCIIPUUMYHUBOCTh, OCTaTOYHAs HAMarHM4YEHHOCTh (BEKTOpP OCTAaTOYHOM HAMarHUYEHHOCTH,
MarHuTHas MPOHUIIAEMOCTB).

Paznen 6. «MexaHn4yecKue M aKyCTHYECKHEe CBOHCTBA FOPHBIX MOPO/1».

Hanpsokenvne u nedopmanus B ropHbBIX Mopojax. TeH30pbl HampspKeHUd U aedopmariuii.
Yopyrue mnapamerpbl (QHU3UYECKUX TeN: MOIYJIH CIOBUTA, IOHTA, BCECTOPOHHETO CXKAaTHA,
koad¢unment [lyaccona u ap., UX CBS3b C IJIOTHOCTHBIMU XapaKTEPUCTUKAMU MOPOJIbI, COCTABOM
U CTPYKTYPOH TIOPOJI, 3aBUCHMOCTh OT TepMobapuieckux (pakTopoB. CBs3b MEXKYy HAMPSIKESHUIMHU
u nedopMalusMy B TOPHBIX MOPOJaX: YIPyrue, IPOYHOCTHBIE, PEOIOTUYECKUE, TEXHOIOTHUECKHUE.
Yupyrue nedopManuy 0cagoyHbIX TOPHBIX MOPOJ, UX BIUSHUE HA IMOPUCTOCTh U MPOHUIIAEMOCTh
TrOpHBIX mopoA. Mogenu ympyroi aedpopmanmu mnoponabl. Bumasl 00beMHO — HampsXKEHHOTO
COCTOSIHHSI TIOPOJ] B MACCUBE M BOJIM3U CTEHKH CKBAXKUHBI. 3aKOH ['yKa JJis OPO/I, UCTIBITHIBAIOIITNX
00BEeMHOE HANpSHKEHUE U BCECTOPOHHEE PAaBHOMEPHOE CxKaThe. YTMPYrue CBOWCTBA OCAIOYHBIX
IOpPOJ. 3aBUCHMOCTb YIPYIMX CBOICTB OT COCTaBa, JIMTOJOTUHU, CTPYKTYphl, IOPUCTOCTH,
HACBILICHHUS, TIMHUCTOCTH, BO3pacTa, TepMOOapHUUECKHUX YCIOBHIA.

[lonsatne 00 ympyrux kojeOaHUSAX. YpaBHEHHE CKOPOCTH PACIPOCTPAHEHHS YHIPYTUX
Kojie0aHU B MJICANBHO YNPYTUX CIUIOMIHBIX CPEAax, 3aBUCUMOCTh CKOPOCTH OT MHUHEPAbHOTO
COCTaBa, IUIOTHOCTH, TIOPUCTOCTH, HACHIMICHUS, KOA(PPHUIMEHTOB YIPYTOCTH, TEPMOOAPUIECKUX
yCcIIOBUM U Bo3pacTa nopoi. PacmpocTpanenue ynmpyrux BOJIH B MHOrodasHoW cpene (MOneb).
Tunel akyCTHYECKHX BOJH ( MPOJOJIbHASA, ToNepedHas, PaieeBckasi (MMOBEPXHOCTHAS), TpyOHas).
[lornmomenue ynpyrux BOJIH B TOPHBIX OpoAax. JJeKpeMeHT 3aTyxaHusl, aKkyCTUUECKUN UMIIEAaHC,
UX 3aBUCHUMOCTb OT BEIIECTBEHHOTO0 U (pa30BOro cocCTaBa, CTPYKTYpbI, TEMIIEpaTyphl, AABJICHUS,
yacToThl KojneOanuil. Henuuelnslii et pacmpocTpaHeHue ynpyrux BOJH B TOPHOW MOpOJE.
CelicMORJIEKTPUYECKUI U Tbe303JeKTpUYecKuil 3(pPexT B TOpHBIX Mopojaax. OmnpenereHHOCTh
AKyCTUYECKHUX CBOMCTB MOPOJIbI €€ YIPYTUMHU XapaKTEPUCTUKAMHU.

Paznen 7. «PaguoakTuBHbIC 1 HEHTPOHHBIE CBOICTBA FOPHBIX MOPOAY.

PannoakTMBHOCT XMMHYECKUX 3JIEMEHTOB, OCHOBHBIE PAJUOAKTUBHBIE 3JIEMEHThI U HUX
pacripefieiecHue B 3€MHOW Kope. ODHEpPreTHYeCKMW CIeKTp wu3iaydeHus. EcTtecTBeHHas
paZloaKkTUBHAs aKTUBHOCTh DPA3IMYHBIX TUIIOB TOPHBIX mopon u ¢mouaoB. BiaummopeiicTue
PaAMOAKTUBHBIX W3JIyYEHUH C FOpHOW Moponaoi (o-imydei, B-myued, y-mydeil, HEHTPOHOB U 1p.).
CeueHue B3aUMOJEHCTBUSI — Mepa B3aUMOJECHCTBUS PaJMOAKTUBHBIX M3JIYYEHHI C BELIECTBAMHU.
Tunbl B3aMMOJIEHCTBUSI TOTOKOB raMMa — KBaHTOB C BEIIECTBOM U UX WH(POPMATUBHOCTh B 00JIaCTH
OIICHKH JIMTOTHIIA TOPOJIbI U €€ IIIOTHOCTHBIX XapaKTepUCTUK. B3aumoneiicTBue paanoakTUBHOTO
MOJIE C BELIECTBOM TOPHOM TMOpOABI: €ro MOIJIOIIEHWE M pacceuBaHHe, 3aBHUCHUMOCTb OT
IJIOTHOCTHBIX CBOMCTB MOPOJIbI, U3BMEHEHUE MEPBUYHBIX CBOMCTB TOPHOM MOPOJbI (TEIJIOBBIX,
AIIEKTPUYECKHUX U Ap.).

OOmue cBeneHUss O HEWUTpoHaxX. Peakiuu, BO3HUKAWOIIME B TOPHOH TMOpOAE TOJ
BO3JCHCTBUEM TIOTOKAa HEWTPOHOB; 3aMEJJICHHWE, 3aXBaT HEUTPOHOB, AaKTHUBALUS  SJIEP.
DHepreTUYecKue YpOBHU SA€p AaTOMOB BEIECTBA — OCHOBAa PE30HAHCHOTO XapakTepa
B3aMMOJICCTBUASI HEUTPOHOB C BEIIECTBOM. 3aBUCHUMOCTh XapakTepa W HHTEHCUBHOCTH
B3aUMOJICCTBUSI HEUTPOHOB C BEIIECTBOM OT MAacCOBOIO0 4YMCJA SI€p - MHIICHEH U SHEpruu
HelTpoHOB. CBsI3p MaccoBOro 4Hcia sJep C OCHOBHBIMH KJIaccaMd IOpPOJ IO T'€HE3UCY.
Hetitponnsie 3 pexTuBHBIE ceUeHHs, NX 3aBUCUMOCTh OT BEIIECTBEHHOTO COCTaBa cpell (TOpHbIe
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IIOPOJIbI C BBICOKMM BOJOPOJIOCOAECPKAHUEM, MOPOJBl — «TSIKENBIE) 3aMEAJIUTENN, MOPOAbl —
«PE30HAHCHBIE» 3amenIuTen). KoMIuleKcHble napameTpsl, XapaKTepHU3YIOIIHEe HHTEHCHUBHOCTb
B3aMMO/JICHCTBUS HEUTPOHOB C MopojaamMu (Kod(pPUIMEHT U JUIMHA 3aMeUIeHus, JumHa Juddy3umn,
BpeMs 3aMeUIeHus U Ju(dy3un, BpeMs )KU3HU TEIUIOBBIX HEMTPOHOB, HEUTPOHHAs MOTJIOIAIOLIAs
AKTHUBHOCTH). 3aBHCHUMOCTb 3THX IapaMETPOB OT XAPAKTEPUCTUK Cpell (XMMHUYECKOrO COCTaBa,
IUIOTHOCTH, MOPUCTOCTH U Jp.). JAuddy3us TemnoBblXx M 3aMelUIeHHe ObICTPBIX HEUTPOHOB B
TOPHBIX OPOJax, (PaKTOpbl UX 00yCIaBINBAIOLIHE.

Paznen 8. «Tennopusuveckue cpoiictea. TermnoBoe nmoJsie 3eMiin.

3aKOHbBl pacHpelielieHUs] U HAKOIUIEHUs TeIUla B FOPHBIX MOpojax. TerioBele nmapaMerpbl
TOPHBIX IIOPOJ: TEIUIOEMKOCTb, TEIUIONPOBOAHOCTb, MX 3aBUCHUMOCTh OT COCTaBa U CTPOCHUS
TOPHBIX MOPOJ, TEPMOOAPHUECKUX YyCIOBHH uX 3aneraHus. CBs3p ¢ JApYrUMH (U3HYECKUMHU
cBoiictBamu. JuddepeHunanyist ropHbIX TOPOJ 110 UX TEIUIOBBIM XapaKTEPUCTUKAM.

Paznen 9. «B3ammocBsi3b (uU3HYeCKHX CBOiicTB TropHbIX mnopoa. IlocTpoenme wu
npuMeHeHHe neTpopu3nvecKnx cBsized B reousuke.

B3anMocBs3p (hU3MYECKHX CBOMCTB TOPHBIX MOPOA. MeETOAbl HUCCIEIOBaHHS CBS3CH:

¢busnyeckuif,  MaTeMaTHYeCKOE€  MOJEIUPOBaHME,  CTATUCTUYECKUH  (KOPPENISLMOHHBIH,
perpeccuBHBIN, (hakTOpHBIA aHanmu3 u 1p.). Ilpupoma m xapakrep cBs3el MeXAy (U3NIECKUMU
napaMeTpamu (KauecTBEHHBIH, KOJIMYECTBEHHBIM, AMIIUPUYECKUH, aHATTMTUYECKH).

WuaTepnperanns MUCTaHIMOHHBIX TeO()U3MUYECKHX HCCIEIOBAHHA Ha OCHOBE METPOPU3NIECKUX
cszeil. Ilerpodusnueckoe paiioHMpoBaHUE, BbIACICHHE (PU3MKO — I€0JIOTMYECKUX KOMILJIEKCOB,
MOJICYET 3a11acoB yIJIEBOJOPOJIOB.

Pexomenayemas nuteparypa Ajs IOATOTOBKU K TOCY/1apCTBEHHOMY 3K3aMEHY:

a) OCHOBHAs:

1 bykun B.C. ®usuka ropHsix mopoj [IIeKTpoHHBIA pecypc]: yueObHoe mocodue / B.C.
bykun, A.C. Kanranos. —3a6I'V, 2019. - 115 c.

2 JlepromeB A.B. ®usmka ropaeix mopoxa. JlabopaTOpHbI TpakTUKyM [DIeKTpOHHBIH
pecypc]: yueOHoe mocobdue s oOyuaromuxcs cnenuaibHoctsm 21.05.04 ropuoe neno u 21.05.05
¢u3uveckue mpoIecch TOPHOro MiM HedrerazoBoro mnpomsBoactBa / A.B. Jlepromes, I1.M.
bynnukos. — Ky3I'TVY umenu T.®.I'opbauésa, 2021.- 236 ¢

0) IOTIOJIHUTEIIbHAS

1 dusuka ropHbeIXx HOpPOA M MOJETUpPOBaHME B NeTpodusuke [DIEKTPOHHBIN pecypcl:
yuebHoe nocobue / B.H. ITeuepun. — YI'TY, 2018. — 128 c.

2 3enusHckas, O. E. Ilerpodusuka [DnekTpoHHBIH pecypc]: ydeOHoe mocobue /
3enuBsiHckas O. E. - CraBponons: CeBepo-KaBkazckuit penepanbublil yausepcurer, 2015. - 111 c.

6. @oTorpaMMeTpHus U IMCTAHIHOHHBIE METOAbI 30HAUPOBAHUA 3eMJIH

1 Bgexpenue.

OO6mue cBeaeHus, noHATHS o npeamere. CyIIHOCTh a’poPOTOCHEMOK U KOCMOCHEMOK,
THUIIBI ChEMOYHBIX CUCTeM. Bubl cheMok. CheMOUHBIE MPOLIECCHI.

2 AHanu3 OJJUHOYHOTO CHUMKA.

AHanu3 OJMHOYHOIO CHHUMKA, OCHOBHble omnpeneneHus. CucreMbl KOOpIUHAT,
npUMeHsieMble B (OTOrpaMMETpUH. JIEMEHThl OPUEHTHPOBAHUS OAMHOYHOIO CHHMMKA.
ITpocTpaHCTBEHHBIE KOOpPAMHATHI TOYKH a’pOCHMMKA. 3aBUCHUMOCTb MEXIY KOOpAMHAaTaMu
COOTBETCTBYIOIIMX TOYEK MECTHOCTM M CHHMKA. 3aBHCHUMOCTb MEXIy KOOpAMHATAMU
COOTBETCTBEHHBIX TOUEK TOPU30HTAIBHOTO U HAKJIOHHOT'O CHUMKOB. MaciTa® a3pOCHUMKOB.

3 Amnanu3 napsl a3pOCHUMKOB.

AHanu3 napbl a3pOCHHUMKOB, OCHOBHBIE omnpefeneHns. KoopanHaTel U mapajiakchl TOUEK
cTepeonapbl. JJIEMEHTbl OpPUEHTHPOBAHUS Mapbl  adPOCHUMKOB. 3aBUCHUMOCTh  MEXAY
KOOpJMHATaMU TOYEK 00BbEKTa U KOOpAMHATaMU €€ U300pa’keHUH Ha a9pOCHUMKAX.

4 Tomnorpaduueckoe remuppupoBaHue.

[TonsTus o pemmdpupoBaHUM CHUMKOB. JlemuppoBoUYHbIE MPU3HAKH O0BEKTOB. MeTobl
tonorpaduueckoro jaemudpupoBaHus. MeTOAsl aBTOMATHU3MPOBAHHOTO eI (DPUPOBAHUS
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CHUMKOB (KJTacCU(HUKAISI CHUMKOB).

5 @oTorpaMMeTpHUYECKUE PEILICHHS.

[1naHOBO-BBICOTHAS IPHBS3KA a3POKOCMOCHUMKOB. DOTOrpaMMeTpU4ecKue pereHus
(mpsimass u oOpatHas (QoTorpammerpuueckas 3acedka). lIpocTpaHCTBEHHas aHaIMTHYECKas
(boTOTpHAHTYJISILIUA.

6 TpanchopmupoBaHHUE CHUMKOB.

Iesnn 1 THnBI onepanuii TpaHc(HOPMUPOBAHUS CHUMKOB. AJITOPUTMBI TPAaHC(HOPMUPOBAHUS
CHUMKOB. BpIOOp KOHTpOJNBHBIX TO4YeK mpu TpaHchopmupoBanuu. OleHKa OMHUOOK
TpanchopmupoBanus. llepeonpenencHue 3HAYEHUH NHKCENeW TPaHCHOPMHPOBAHHOTO CHHUMKA.
[TocTpoenue uppoBOK MOJETH MECTHOCTH.

7 HazemHnas ¢poTrorpaMMeTpusi.

HazemHas crepeockomnuyeckas cbemMka. OcHOBHbIE onpeeneHus. CUCTeMbl KOOpAUHAT IpU
Ha3eMHOH (OTOrpaMMETPUIECKOI CheMKe. DJIEeMEHThl OPUEHTUPOBAHUS IIPH HA3eMHOW ChEMKE.

8 becnunorHas a3podoToCchEeMKa.

[Ipumenenne OecmIOTHBIX JieTarenbHbIX anmapatoB (BITJIA) B memsx a’podoTochbeMKH
Ul KapTorpagpupoBaHusl.

9 JlazepHOe CKaHMPOBAHUE.

Cy1HocTh Ha3eMHOTr0 JlazepHoro ckanuposanus. CriocoObl u3aMepeHus paccrosnuii. O630p
U KJIacCU(UKaIMA Ha3eMHbIX JIa3epHbIX CKaHepoB. VICTOYHHMKM OIIMOOK B pe3yibTaTax Ha3eMHOI'O
Ja3epHOro CKaHUpoBaHuA. Bo3aymHas mungapaas cbemMka. OCOOCHHOCTH.

10 Pamapnas waTEphEpOMETPHSL.

WuTepdepomerpust Kak METOA ONpEACTCHHs OCeNaHWi 3eMHOH moBepxHocTH. OOmme
CBEECHMSI, TPUHLMUIIBI U MeTObl. OOOCHOBAaHHME MCIOJB30BaHUSI MOHUTOPUHIA METOJIOM paJapHON
unteppepomerpun. TpeboBanus k oOBbeKTaM W JHaHHBIM. MHTephepomerpuueckas o0OpaboOTKa
PaaAMOIOKAIMOHHBIX TaHHBIX.

Pexomenyemas nutepaTypa AJs MOATOTOBKU K TOCYAAPCTBEHHOMY 3K3aMEHY

a) OCHOBHAs:

1 I'yk A. II., EscrparoBa JI. I'. JlucraHUMOHHOE 3OHIMPOBAHUE KM MOHUTOPUHT
TeppuTopuil. JlMcTaHIIMOHHOE 30HAMPOBaHUE. TeopeTHyecKkue OCHOBBI U TEXHMUYECKHE CPEICTBA.
Mocksa : KYPC, 2021. — 221 c.

2 JlumonoB A. H., I'aBpunosa JI. A. ®oTorpamMmeTpusi U TUCTAHIIMOHHOE 30HIUPOBAHUE :
yueOHUK Uid By30B. MockBa : AkazeM. npoekT, 2016. — 296 c.

0) TIOTIOJIHUTETbHAS:

1 Ilpuxnagnas ¢pororpammerpus: YueOHUK ais By3oB. / JlumonoB A.H., I'aBpunosa JILA. —
M.: Akagemuueckuit mpoekt, 2016. — 255 c.

2 PamnosneKkTpoHHBIC CUCTEMBI JUCTAHIIMOHHOTO 30HANPOBaHUS 3eMiH : [ydeO. mocobue] /
B. T'. KoGepuuuenko ; M-Bo obOpazoBanusi u Hayku Poc. ®@enepanuu, Ypan. denep. yH-T. —
ExatepunOypr : U31-Bo Ypai. yH-ta, 2016. — 220 c.

7. A3poJ10rusi TOPHBIX NpeINnPUATHI

Pa3nea 1. Beenenne. Atmocgepa ropHbIX npeAnpHsATHIA.

Ponp BeHTHISIIIMK B 0o0ecriedeHnn 0e30MacHbIX U KOM(OPTHBIX YCIOBUH TPYyZa; OCHOBHBIE
TEPMHMHBl U OIpPEAEICHUS; NPHUKIAJHOE 3HAYEHUE adPOJIOTMM TOPHBIX NPENNPHUITHH; INOHSTHE
BGHTI/IJI?[HHOHHOﬁ CUCTCMbI;, XAapPaKTCPUCTHUKU MIAXTHBIX BCHTUIIIUMOHHBIX CHUCTEM; COCTaB
aTMoc(epsl TOPHBIX BBIPAOOTOK; MPUUYMHBI U3MEHEHUsI COCTaBa aTMOC(epHOro BO3JyXa MpU €ro
JBUKEHHUH TI0 TOPHBIM BbIpaOOTKaM; CBOMCTBA I'a30B, BRIICISIIONIMXCS B MIAXTHYIO aTMochepy npu
BEJICHUHM TOPHBIX palboT; coctaB aTMochepsl Kapbepa; UCTOYHMKHU BbLACIEHUS BPEIHOCTEH INpHU
BEJICHUM TOpPHBIX paldOT; roproure U B3pbIBUATHIE CBOWCTBA IIAXTHOW (PYAHUYHOM) MbUIN;
TE€PMOBJIQXKHOCTHBIE MapaMeTphl MAXTHOIO BO3/yXa; (PaKTOPHI, OMpEeNsiolne TeMI0BON PeXUM
MmaxT; (aKTOPbl, ONPEAETAIOIINE TEeMIIEPaTypHO-BIAKHOCTHBIA PEXUM Kapbepa; Mephl I10
o0ecreyeHnI0 HOPMaTUBHBIX TapaMeTPOB MUKPOKJIMMAaTa Ha pabounX MecTax.

Pa3nea 2. AspoMexaHHKa rOPHBIX NPeANPHATHIA.
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OCHOBHBIE 3aKOHBI a’POCTATUKU U a’3pOJMHAMUKHU (OCHOBHOE YpaBHEHHUE adpPOCTAaTHKH);
OapoMeTrpuyeckue (GOpMyibl; TMOHATHE NApPLUATIBHOIO JaBieHus; 3akoH [lackans; 3akoH
Apxumena; ypaBHeHHEe bepHy/IM M €ro CieICTBUS NPUMEHUTEIBHO K PYyIHUYHOH a’pOJIOTHH;
NOHATHE JENPECCHM; 3aKOH  a’pOJMHAMHUYECKOrO  COINPOTUBICHMS; IPUpPOAAa U BHIBI
a’pOJIMHAMHUYECKOI'0 CONPOTUBIICHHUS); THUIIBI BO3IYLIHBIX IOTOKOB B TFOPHBIX BBIPAOOTKAaX M HUX
OCHOBHBIC XapaKTEPUCTUKH; IOHATHS CBOOOJHBIX U IOJYOIPaHMYEHHBIX CTPYH, OrPaHUYEHHBIX
BO3AYIIHBIX IOTOKOB. OCHOBBI ()OPMHUPOBaHMS BO3AYIIHBIX IOTOKOB B Kapbepe; pPEeKUMBI
JBUJKECHHSI BO3yXa Ha FOPHBIX NPEAIPUATHAX; BUABI JABICHUS B JBIKYILIEMCS BO3AYyXeE; IIOHATHE
(GWIBTPalMOHHBIX TEYEHUH B INAXTax; 3HAaYeHHWE (UIBTPAIIMOHHOTO [JBM)KEHUS BO3AyXa B
BEHTWALIMM ILAXT; IOHATHE IIAXTHBIX BEHTWIALIMOHHBIX CETEH; OCHOBHBIC 3aKOHBI JBHYKCHUS
BO3/yXa B IIaXTHBIX BEHTWISLIMOHHBIX CETSIX; MOHATHUE XapaKTEPUCTUKU BBHIPAOOTKU U CETH IIaXThI
(pylHUKa); UICTOYHUKHU TATH B IaxTax (PyOHUKAX) U UX XapaKTEPUCTUKU; NOHITUE €CTECTBEHHOMN
TATM BO3JyXa B IaxTax. PakTopsl, ONPEACISIONINE BEIMYMHY E€CTECTBEHHOM TSTW; NPUHLUIIBI
paboThl BEHTWISATOPOB HA ILIAXTHYIO BEHTWIALMOHHYIO C€Th (OAMHOYHYIO M COBMECTHYIO);
0COOEHHOCTH paboThl MOA3EMHBIX BCIOMOTAaTEIbHBIX BEHTWIATOPOB; CHOCOOBI W CpeAcTBa
pPETyJINPOBAHUS  BO31YyXOPACIPENEICHUS B INAXTHOM BEHTWIALIMOHHOW CETH; IIPHUHLUIIBI
IIOJIOKUTEIBHOIO M OTPULATENIBHOTO PETYJIHMPOBAHMSI  BO3JYyXOPACHpPENEICHHUs B  IIAXTHOU
BEHTUISILIMOHHOM CETH.

Pa3nea 3. IIponecchl nepeHoca B IIAXTHBIX BEHTHISMOHHBIX CETSIX.

WcTounuku ra3zoBblieleHMs]; TOHATHE IEepeHoca BpeaHocTel; Buabl nepeHoca B LIBC;
OCHOBHBIE TTOHATHS IaXTHOW ra30BOM JUHAMUKHU; YpaBHEHUS OU(PQPy3un; MOHATHE KOIPPUIEHTA
muddy3un. IloHsTHE TMHAMUYECKHA aKTUBHBIX Ta30B; YCIOBHS (OPMUPOBAHUS CIIOEBBIX CKOTICHUN
ra3oB; XapakTEpUCTUKM UIaXTHBIX Ta30JMHAMMYECKHUX  IIPOLIECCOB;  CTALMOHAPHBIE U
HECTallMOHAPHBIE Ta30JMHAMMYECKUE IPOLECCHI; IEPEXOAHBIE Ta30UHAMUYECKHE IIPOLIECCHI;
IIPOLIECCHl T'a30BBIJACIICHNUS U Ta30lepeHoca B BbIPAOOTKAaX M BbIPAOOTAHHBIX IMPOCTPAHCTBAX;
OCHOBHBIE IOHSTHS LIAXTHOW INBIJICBOW JAMHAMUKH; BIUSHUE CKOPOCTH BO3AYIIHOIO IOTOKA Ha
COJIEp’KaHueE IBIIN B BO3/1yX€; OCHOBHBIE IIOHATHUS IIAXTHOW TEPMOANHAMHUKH.

Paznen 4. BeHTuisinus axT U pyJAHUKOB.

TpeboBanust K cucCTeMaM BEHTWISILIMK; 3JEMEHTHI, COCTABIISIOIIME BEHTHIIALHUOHHYIO
CHUCTEMY; CIOCOObI BEHTHJIALMM IIAXT U PYIHUKOB, MX JOCTOMHCTBA U HEJOCTaTKH, 00JacTH
OPUMEHEHHS; CXEeMbl BEHTWIALMM INAaXT WU PYIAHUKOB, HUX OOJIACTHM NPUMEHEHUS; IOHATHE
BBIEMOYHOI'0 ¥ BEHTHWISIIUOHHOTO Y4AaCTKOB; CXEMbl BEHTUJISILIUN BBIEMOUYHBIX YYAaCTKOB YI'OJIBHBIX
[IaXT; CXEMbl BEHTWJISLUU OYUCTHBIX OJIOKOB PyAHBIX mIaXT. CriocoObl BEHTUJISIUM TYHNHUKOBBIX
BbIPa0OTOK; BEHTWIALMOHHOE OOOpYAOBAaHME; CIOCOOBI M CpEICTBAa YIpaBICHUS BEHTHJISALUEH
1aXT U PYJHUKOB B INTAaTHBIX M AaBAPUMHBIX CUTYyalUsAX; BUAbl U HA3HAYECHUE BEHTHJILIMOHHBIX
COOPYKEHMH Ha IIaxTax M pyJHHUKaxX; 3Hau€HUE yTeueK Bo3Jayxa B maxTax. OCHOBHbIE MPUHIIUIIBI
aBTOMATHU3allMM YOPABIEHUS BEHTWISILMEW; SKOHOMHMYecKas 3((EKTUBHOCTh; OpraHHU3aIHIo
BEHTWJISILIMOHHOHN ciykObl Ha ropHbix npeanpuatusx (BTH), ee crpykrypa u (pyHKIUN; OCHOBHBIE
OPUHIUIBL KOHTPOJI BEHTWIALMU INAXT, PYJHUKOB U KapbepoB; TpeOOBaHMS K KOHTPOJIIO
napamMeTpoB aTMoc(epbl, YCTPOHCTBY 3aMEpPHBIX CTaHIMI; METOABI M TEXHUYECKHE CpEe/ICTBa
KOHTPOJISl TapaMeTpOB aTMOC(hepbl TOPHBIX NPEANPUATHH; 000CHOBBIBATH CUCTEMY ITPOBETPUBAHUS
BBIEMOYHBIX U IIPOXOYECKUX YYACTKOB.

Paspen 5. BeHTHAA LM P CTPOUTEILCTBE IIAXT H OJA3€MHbIX COOPYKEHH M.

Oco0eHHOCTH OpraHM3ally MMPOBETPUBAHUS MPHU MPOXOAKE TOPHBIX BHIPAOOTOK OOJIBIION
MPOTSKEHHOCTH, BIUSHUE PELUPKYISIIUN BO3AyXa; OCOOEHHOCTH BEHTHJIALIMK CTBOJIOB MpPHU HUX
COOpY/KEHHH, BIMSHUE CHJI TPaBUTALlMH, KaleXa U TEMIIepaTypbl IOPOJ Ha JBHKEHHE BO3yXa B
CTBOJIE; OCOOEHHOCTM BEHTWISLIMM TIPU COOPY)KEHHMHM KOMIUIEKCAa TOPHBIX BBIPaOOTOK
OKOJIOCTBOJIBHOTO JIBOpPA; OCHOBHBIE TPEOOBAHUS K PACIOJIOKEHUIO BEHTHISATOPOB U 00ECIIEUEHUIO
CKBO3HOH CTpyH Bo3nyxa. OcoOeHHOCTH AMHAMUKH ra3oB BB u nBurateneil BHyTpeHHEro cropanus
B TOHHEJISAX; CIIOCOOBI M CXEMBI BEHTUJISLIMU IIPH COOPY>KEHUHU TOHHENEH OO0 MPOTSKEHHOCTH
U OOJBIIOrO MONEPEYHOr0 CEYEHHsI; CIIOCOOBl U CXEMbl BEHTWJIALMHU MPU COOPYKEHUU TOHHENEH
METPOIIOJIUTEHOB; BEHTWIALIMOHHBIE COOPYKEHHMS IIPU CTPOUTEIBCTBE TOHHEIEH pPa3Iu4HOIO
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HA3HA4YE€HMsI; OCHOBHBIE IPHUHLMIIBI BEHTWIALUU TPU SKCITyaTallud TOHHEJIEH METPOIOJIUTEHOB,
aBTOJIOPOXKHBIX U IKEJIE3HOJOPOXKHBIX TOHHENEH; OCOOEHHOCTHM CHCTEM BEHTWIALMHU IIpU
CTPOUTENNBCTBE KamMep OOJIBIINX 0ObEMOB.

Pa3neu 6. [lepenoc npuMeceil 1 BEHTUISIIIUSA KAPbEPOB.

HcTounukn Terua Ha Kapbepax; TEPMHMYECKHE CHJIBI;, IIOHATHE TEMIIEpaTypHOU
cTpaTudukanuu atMocdepsl Kapbepa; MOHATHE TyMaHOOOPAa30BaHUS; MCTOYHHMKHM ra3a W IbUIN;
JUHAMUKY PAcIpOCTpaHEHMs BPEJHOCTEH B Kapbepax; OCOOEHHOCTH PACIpPOCTPAaHEHMs Ta30B U
OBUTH TPU PA3JIMYHBIX MPOIECCaX OTKPBITHIX MOPHBIX paboT; METOABI U CPEICTBA HOPMAJIH3AIMU
BO31yXa pabouell 30HBI B Kapbepax. [loHATHE eCTECTBEHHOTO BO3IyXO0OOMEHa B Kapbepax;
JUHAMUYECKHE CXEMbl E€CTECTBEHHOI'O IIPOBETPUBAHMS; TEPMHUECKHUE CXEMbl E€CTECTBEHHOI'O
BO3yX000MEHa; KOMOWHUpPOBAaHHBIE CXEMbl €CTECTBEHHOW BEHTHSIMHM BO3AyXOOoOMeHa Ha
Kapbepax; TEXHOJOTMUECKHE pELICHUS MO HWHTCHCHU(UKAIMH ECTECTBEHHOIO BO31yXO00OMEHa;
CPeACTBa M CIOCOOBI MCKYCCTBEHHOW BEHTWISALIMHU; XapAaKTEPUCTHKH KapbepPHBIX BEHTUIISTOPOB;
CX€Mbl BEHTWISILIUM CBOOOIHBIMU CTPYSMH, TOHATHE U30TEPMUUYECKUX U HEM30TEPMUUYECKHUX CTPYH.

Pasznea 7. [IpoekTupoBaHMe CHCTEM BEHTHJISIUM U JIera3aliii TOPHbIX NpeanpusiTHil.

OOmue TpeOoBaHMs K IMPOEKTUPOBAHHMIO IIAXTHBIX BEHTUJISILIMOHHBIX CHUCTEM. OTallbl
npoekTHpoBaHus. Bpioop cxembl BeHTWIALMM. [IporHo3 rasooOunbHOocTH 1maxThl. IlpoBepka
Harpy3ku Ha JlaBy 1O Tra3oBoMmy (akropy. OmnpeneneHue pacxoja BO3AyXa Ui BEHTUIISALMU
BBIEMOYHOI'0 y4yacTKa M IIaXThl B LeJoM. Pacnpenenenue Bo3lyxa MO BbIpaOOTKaM U IpPOBEpKa
MOTIEPEYHBIX CEUEHHUI BBIPAOOTOK MO JOMYCTUMBIM CKOPOCTSIM JBH)KEHHS Bo3ayxa. Pacuer
Jenpeccuu IaxThl. Pacuer perynasTopoB pacmpeneneHus Bozayxa. lIpoBepka ycToWuuBOCTH
JIBUKEHHUSI BO3JlyXa B BbIpaOoTkax. BpiOop cnocoba BeHTW ISIMM IIaxThl. BpiOop riaBHOTrO
BEHTWISITOpa. Pacuer 3KOHOMUYECKHX IOKa3aTenael BeHTW ALK maxThl. CUCTEMHBIH MOIXOJ K
IPOEKTUPOBAHUIO BEHTWISLMM TOPHBIX MPEANPHUATHH; 3Tanbl NPOEKTUPOBAaHUS; TpeOOBAHUS K
BbIOOPY BEHTWJISILIMOHHOTO 000PYI0BaHMs; CXEMBI U CIIOCOOBI JIera3aliiu; BUAbI Aera3aluu; CTaJuu
U TMOpAJOK IPOEKTHPOBAHMS Jlera3alud W YTWIN3alMKM MeTaHa. lcxonHele naHHbIE Ui
IPOEKTHUPOBAHUS BEHTWISALMM Kapbepa. CTaguum M MNOPAAOK IpOeKTUpoBaHus. Bribop
TEXHOJIOTUYECKUX  MapaMeTpoB 1o  (akropy BeHTwiuuu. OrmpenesneHue  mapameTpoB
€CTECTBEHHOIO MpoBeTpuBaHusA. OIpenesieHne MHTEHCUBHOCTH BBIIEICHMS BPENHOCTEH B
aTMocdepy Kapbepa. Pacuer HeoOX0AMMOro pacxoja Bo3ayXa JUlsl BEHTHIIILUKN Kapbepa. Beibop u
00OCHOBaHHME TEXHOJOTHUECKUX Mep 10 HMHTEHCU(HUKAIMU €eCTECTBEHHOI'O0 BO3JyX00OMeHa.
Omnpenenenue cxem, croco00B U PeKUMOB UCKYCCTBEHHON BEHTWISIIMM Kapbepa. OLeHKa TeXHUKO-
HKOHOMUYECKOH 3(h(PEKTUBHOCTU UCKYCCTBEHHON BEHTHIIALIMU Kapbepa.

PexoMenayemas nureparypa Juist IOATOTOBKHU K TOCYJapCTBEHHOMY SK3aMEHY

a) OCHOBHAs:

1 Kanenuna H.O. BenTumnsuusi mpou3BOACTBEHHBIX 00beKTOB. M.: MUznatensctBo MITY,
2000.

2 Hlesuenko JI. A., Kocrepenko B. H., Cmupnos O. B. Asposorust ropHbIX NpeInpUusTui :
yuebHoe nocobue. Mockaa : ['opH. kH., 2020. 219 c.

0) TIOTIOJIHUTEIbHAS

1 Moxupes H. H., Pagpko B.B. HMuxeHepHble pacyeTbl BEHTWIALMHM MIAXT
CrpourensctBo. PekoncTpykuus. Dkcmryaranusa. M. : Heapa, 2007. 324 c.

2 K. 3. YmakoB, A.C. bypuakos, JL.A. ITyukos, .M. MenBenes, A3posiorusi TOpHBIX
npennpusTuii: yaeonuk, M.: Henpa, 1987.

8. T'eomeTpus Heap.

Paszpgen 1. O0mme cBeieHHs 110 TEOPUHU NMPOEKLUHMH, IPUMEHSEMBbIX B TOPHOM reOMeTPUH

Beegenne. CyniHocTh mpeaMeTa M €ro  3HA4€HME Ha BCEX CTAagusAX OCBOCHUS
MeCTOpOXkAeHUs. VICTOpHsI BOSHUKHOBEHMS U Pa3BUTUSA FEOMETPUH HEIP

1. IIpoekuyu ¢ YMCIOBBIMU OTMETKAMH.

IIpoexkuusa Touku. IIpoexkuus npsmoin. BzaumHoe nosoxeHnue npsMon U To4KU. B3anmuoe
MOJIOKEHUE NPsAMBIX. [Ipoekius Mm10ckocTu. B3auMHOE 11010KEHHE IIIIOCKOCTH C TOYKOH, IIPSIMOU U
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MJIOCKOCTHIO. JIOCTOMHCTBA M HEJOCTATKU MPOEKIIMU C UACITOBBIMU OTMETKaMHU.

2. Tonmorpaduueckure MOBEPXHOCTH.

OO6mue cBeneHusi. MeToIbl TOCTPOCHUS H3OJMHUN IMOBEPXHOCTH TOMOTpapuuecKoro
nopsaka. MaremaTuueckue JEeHCTBUS € TomorpauueckuMH TMOBEPXHOCTSAMH. Biaumuoe
MOJIO’KEHHE TTOBEPXHOCTH C TOUKOU, PSIMOH, MIIOCKOCTHIO.

3. AdpdunHbIE TpoeKIMK. BEeKTOpHBIE TPOCKIINH.

O6mme mnonoxenus. AddunHable KoopauHaThl. CHOCOOBI TMOCTPOCHUS H300pAKEHUSI.
HocrounctBa u HemoctaTku adUHHBIX npoekmuit. Ob6mue monoxenus. [locTpoeHue BEeKTOpHON
MPOEKIMH TOPHBIX BBIPAOOTOK. JJOCTOMHCTBA M HETOCTATKHU.

4. Axconomerpuueckue npoekunu. Crepeorpapuueckue NpoeKny.

CymHocTh AKCOHOMETPHYECKOIO IPOEKTUPOBAHHUS. [Tokazarenu UCKaKEHUS.
KocoyronbHble 1 npsiMOyrosibHbIE poeKLuu. IlocTpoeHne akcoHOMETPUUECKUX TPOEKLIUN TOPHBIX
BbIpaOOTOK. PerieHne MeTpuueckux 3ajad B aKCOHOMETPHUECKHUX NpoeKuusax. JlocTomHCTBa u
HEJOCTaTKU aKCOHOMeTpHueckux mpoekuui. Crepeorpaduyeckue CETKM M HX MPUMEHEHHE.
[Toctpoenne  w300pakeHHWd C  TOMOIIBIO  cTepeorpaduueckor  cetku. llepexom ot
cTepeorpapuueckoi MPOeKINH K U300paKeHUIO IIIOCKOCTU B IUIaHe. JJOCTOMHCTBA M HEIOCTAaTKU
cTepeorpaduuecKux MPOeKIIHA.

Pa3nes 2. 'eoMeTpus 3a/1eranusi MeCTOPOKIEHUI M0JI€3HBIX HCKONAeMbIX

5. 'eomeTrpus pyaHOM 3aI€XKU.

I'eomeTprueckue M MPOCTPAHCTBEHHBIE XapaKTEPUCTUKU 3ayiexku. MHKIMHOMeTpuueckas
CbeMKa CKBaXWH. ['padukm, xapakrepusyromme QopMy 3alexu H €€ NPOCTPAHCTBEHHOE
nonoxenne. Ckiamgaras popma 3aneranus riactoB. CMEIIeHus mIacToB.

Pexomennyemas nurepatypa Juist IOATOTOBKH K TOCYJapCTBEHHOMY JK3aMEHY

a) OCHOBHAs:

1. Abpamsia I'.O. I'eometpust Henp. ['eomerpuzanmst GopMbl U yCIOBUIL 3aJIeraHus 3aJIE€KH
[DnexTpoHHBbIH pecypc]: yuebHoe mocodue / I.O. Abpamsan, .. boposckuii, E.H. TomukoBa. —
OnekTpoH. gaH. — Mocksa: MUCHC, 2018. — 18 c.

2. Abpamsu I'.0O. I'eometpus Henp. OOmas MeToAMKa reoMeTpU3aly Hep [ DIEeKTPOHHbII
pecypc]: yuebnoe nocobue / I'.O. Abpamsn, JI.1. boposckuii, E.H. TomukoBa. — DJIEKTpOH. JaH.
— Mocksa: MUCHUC, 2018. — 42 c.

3. AGpamsn, I.O. T'eomerpuss Heap. Ilomcuer u yder OBMIKEHHS 3aMacoB TMOJE3HBIX
MCKOIaeMbIX [DIEeKTpOHHBIN pecypc]: yueOHnoe mocodue / I.O. A6pamsn, .. boposckuii, E.H.
TomukoBa. — DnekTpoH. gaH. — Mocksa: MUCHUC, 2018. — 24 c.

0) TIOTIOJIHUTETbHAS:

1. bykpunckuit B.A. 'eomeTpus Henp: Y4eOHHK IS BY30B. — 3-€ U37., epepad. U JoM. —
M.: U31-Bo MOCKOBCKOTO TOCYIapCTBEHHOT'O0 TOPHOTO YHUBEpcuTeTa, 2002. — 549 c.

2. bykpunckuii B.A. I'eomerpuzauusa nenp. Ilpaktuueckuii kypc: YdyeOHoe mocoOue amns
BY30B. - M.: M3natensctBo MITY, 2004. — 333c.

3. PoroBa, T. b. Teomerpus Heap. OCOOEHHOCTH T€OMETPHU3ALMU  YTOJBHBIX
MecTopokaeHuit: yueonoe nocodue / T. b. Porosa, C. B. Hlaknenn. — Kemeposo : Ky3I'TY umenn
T.®. I'opbauena, 2018.

9. Texnosiorusi 1 6€30NACHOCTH B3PbIBHBIX PadoT.

Pa3nea 1. Texnuka u TexHoJI0rusi 6€30N1ACHOT0 Be/leHUsI B3PbIBHBIX pa0doT.

Tema 1. Pu3NKO-MEXaHMYECKHE CBOMCTBA M CTPYKTYpbl MAacCCHBOB TOPHBIX IOPOI.
Knaccugukannum MaccMBOB FOpHBIX OPOJT IO KPENOCTH, OYPUMOCTH U B3PbIBAEMOCTH.

Tema 2. OOmiasi xapakTepuCTHKa CHOCOOOB OypeHHs B3pBIBHBIX IIMYPOB M CKBAXKHH.
CnocoObl OypeHHUsl TOPHBIX MOPOJ, OypOoBOW HMHCTPYMEHT U MEXaHH3MBbL. Teopus pa3pylIeHUS
TOPHBIX MOPOJ OYpOBBIM HHCTPYMEHTOM. bypeHue B 3apy0eKHbIX cTpaHax.

Tema 3. Ctpykrypa u cBoiictBa BB. Omnpenenenue B3pwiBuaThix BemiecTB (BB), ucropus
CO3aHUs, THUIBI, XUMUYECKasl CTPYKTYpa, KOMIIOHEHTBI, OINPEAEIAIOLINE B3pbIBUATHIE CBONCTBA
BEIIIECTB, KHUCIOpPOAHBIA OanmaHc. Xumuueckue mpeBparieHuss BB: Tepmuyeckoe pasnoxkeHue,
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ropenue, neroHanus. [lapamerpsl U pexuMsbl JeTOHALUU. BiusHue IUIOTHOCTH U [UaMeTpa 3apsja,
JIpyrux (pakTopoB Ha CKOPOCTh U 3aTyXaHHE JI€TOHAIMH, CBSA3b CKOPOCTH JETOHALUU C MOIIHOCTBIO
BB. TepmoauHamuka B3pbIBa, TEIIOTa, TeMIleparypa, OObEM TIa30B MPOIYKTOB JE€TOHAIUH,
JIaBJICHHE.

Tema 4. [Ilpomeimuiennsie BB, mnpaBunma  Oe3omacHoro  obOpamenus ¢ BB.
OOHOKOMITOHEHTHBIE U cMeceBble BB, Ha3HaueHNe KOMIIOHEHTOB, LIEIb CO3JaHMsl TPOMBIIITICHHBIX
BB. Knaccudukanuun BB no cTtpykrype, Ha3HAYeHHIO M YCIOBUSIM ITpuMeHeHus. MapkupoBka BB.
HenpenoxpanurensHele U peoxpanuTenbHeie BB.

Tema 5. CriocoObI B3pbIBaHUA U CpeJICTBA MHUIMUPOBaHHs. CriocoObl B3phIBaHUS (OTHEBOM,
AJIEKTPOOTHEBOH, 3nekTpuueckuid, JLLI, BoMHOBOIHBIN, 31eKTpOoHHBIN). CyIIHOCTh U UCIOJIHEHUE
3aMEJYIEHHOTO U KOPOTKO3aMEJUIEHHOTO B3pbiBaHMs. VX AOCTOMHCTBA M HENOCTAaTKU. Bunel u
WCIIOJHEHUE WHULMauuu 3apsaaoB BB. IlpuHuunuanbHOe yCTpPOMCTBO M HA3HAYEHUE CPEICTB
unuuuposanus (KJ1, D1, K3/, JLI, OLI, 3I1, 33I1), naTpoHOB-00€BUKOB, MTPOMEKYTOIHBIX
JleToHaTopoB, uHUIMUpytomux cucteM HOHDJI, »snektponHoro B3pbiBaHus. (OCHOBHBIE
napamerpsl JJl, UCTOYHHMKH 3JEKTPUYECKOro TOKa s MHUUMAnuu OJ1 (B3pbIBHbIE MALIMHKU U
npuOOPBI, UX pa3IUUKe), KOHTPOJIBHO-U3MEPUTENIbHbIE IPUOOPHI, UX TOBEPKA U MCIIBITAHUS.

Pa3nes 2. Buabl B3pbIBOB, HX BO3/IeiiCTBHE HA MACCHB I'OPHBIX NOPOJ M OKPYKAIOILYI0
cpeny.

Tema 6. SIBneHue B3peiBa. Teopuum paspylieHUs TOPHBIX IOPOJ B3PBIBOM, IpsIMBIE U
OTpaKEHHBIE OT CBOOOJHOM TIOBEPXHOCTH B3PBIBHBIC BOJHBI (CXKATUA M PACTSDKEHUS),
IIPOM3BOIMMBIE UMU OOBEMBI pa3pylISHHs] MacCHBa TOPHBIX Mopoa. OmnacHeie (aKkTOpbl B3pHIBA,
OTIacHBIC 30HBI, CEHCMHUYECKOE JICHCTBHE B3PhIBA HA COOPYKEHUS, yCTOWYMBOCTH OOPTOB KaphepoB
Y CTEHKU F'OPHBIX BBIPAOOTOK.

Tema 7. Bunsr B3psiBOB. B3pbIBBI BEIOPOCOB, Opo0iIeHHS, KaMy(JIeTHbIE, KyMYyJISTHBHBIC.
KIIJI B3peiBa. 3apsaasl BB kamepHble, KOTJIOBbIE, CKBa)KUHHBIE, IIJIOCKHE, IIMTYPOBHIE, HAKJIaJHBIE.
CriennanbHble BUJIbI B3pBIBHBIX Pa0OT.

Pa3neu 3. B3pbiBHBIC pa00TBHI HA MOBEPXHOCTH U NMOA3EMHBIX YCI0BHAX.

Tema 8. B3peiBHble paboThl Ha moOBepxHOCTH. HopmartuBHas JOKyMEHTalus Ha
IPOEKTHUPOBAHUE B3PBIBHBIX pAabOT Ha MOBEPXHOCTH. B3pbiBaHME CKBaXXMHHBIX 3apsiOB: CETKa
pAcIONIOKEHHs] CKBAXHH, MX IIyOWHA, AMAMEeTp, KOHCTPYKIMH 3apsaoB. PacuéTHblil ynenbHbIH
pacxoq BB. MaccoBslii B3pbIB Ha moBepxHocTH. TpeOoBanus PenepaibHbIX HOPM M INpaBUI B
obOnacTu mpoMbllUIeHHON Oe3omacHocTH «[IpaBui 0Ge30macHOCTH HpPU B3PBIBHBIX padoTax» IMpu
OOHapyXeHUM OTKa30B U UX JHUKBUAAIMHU. MeTonbl pEryJupoBaHUsI CTENEHU JPOOJICHUS
B3pbIBaeMOro oOBEMA MaccuBa TOpHBIX TMopoAd. TpeOoBaHMs K KadecTBY JpoOieHHs,
KOHJUIMOHHBIA pa3Mmep KyckoB. DakTopbl ApOOJIEHUS: TUaMETp M KOHCTPYKIUS 3apsjia, CeTKa
pacroyioKeHusT CKBaXXWH, BBICOTA YCTYNOB, 3a0oiika. CrocoObl B3pBIBaHUS, YCHJIMBAIOIINE
npobiieHne - 3axkaras cpeia, MapHOCOIMKEHHOCTb CKBaXXUH, MPOMEXKYTOUHBIE, IYYKOBBIE U
JpOoOsIIe NITYpPhl U CKBAXKHUHBI.

Tema 9. B3peiBHbIE paboThl B MOA3EMHBIX ycloBHAX. HopmaTuBHas JOKyMeHTalus Ha
IPOEKTHPOBAHUE B3PBIBHBIX pabOT B MOJA3eMHBIX ycioBusX. [IpoBereHHe TOpHBIX BBIPaOOTOK
OypOB3pBIBHEIM cII0COO0OM. J[0ObIua TBEPIBIX MOJE3HBIX MCKOMAEMbIX OYypOB3PBIBHBIM CIOCOOOM.
Copneprxanue 1 OCHOBHbIE NapameTpsl nacropta BBP cornacHo TpeboBanusim denepanbHbIX HOPM
U TIpaBUJI B 00JACTH NPOMBINUIEHHOW Oe3onmacHocTH «lIpaBui 6e30macHOCTH NpU B3PBIBHBIX
pabotaxy.

Paznen 4. Meroabl 6e30macHOro BeJgeHusi 0ypoB3pbIBHbIX padoT

Tema 10. OOune cBeeHNs O TEXHUKHU M TEXHOJIOTUH 0€30I1acHOrO Be/leHUsI OypOB3PBIBHBIX
paboT Ha kapbepax. M3yueHne HOPMATUBHOW U TEXHUYECKOW JTIOKYMEHTAIlUH, MCIIOIb3YEMON TIPH
BEJICHMH OYpOB3PHIBHBIX pabOT Ha Kapbepax. MeTonbl KaMepHBIX, KOTJIOBBIX, CKBa)XHMHHBIX,
HIMYPOBBIX, HAKIaJHbIX M KaMy(JETHBIX 3apsAoB. MeToAbl BelEHHS B3pPHIBOB Ha PBIXJICHHE,
BBIOpOC U cOpoc. MeTo/l OKOHTYPHBAIOIIMX IIMYPOB U CKBKWUH MPU BEAEHUH OTKPHITHIX TOPHBIX
pabor. M3yueHue OCHOBHBIX TpeOoBaHuii @enepaibHBIX HOPM U TMpaBWI B  00JIACTH
NpOMBIIIIeHHON Oe3omacHocTH «[IpaBuia 6€30MacHOCTH MPH B3PBIBHBIX paboTax» MpH BEICHUU
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B3PBIBHBIX pa0OT Ha TOBEPXHOCTH.

Tema 11. O0mume cBeneHUs] O TEXHOJIOTHH O€30MacHOTO BeACHUs OYpOB3PBIBHBIX paldOT B
IOJ3EMHBIX BbIpaOOTKax. V3ydeHne HOPMAaTUBHON M TEXHUYECKOH TOKYMEHTALMH, UCIIOIb3yeMOH
IpU BEJCHUU OYpOB3PHIBHBIX pabOT B MOA3EMHBIX BbIpaboTKax. MeTonapl 6€30MacHOro BeJEHUs
B3PBIBHBIX pa0OT B MOA3EMHBIX yCI0BUsAX. V3yueHne ocHOBHBIX TpeOoBaHui DenepanbHbIX HOPM U
npaBuil B 00jacTW HpoMbIIUICHHON Oe3zomacHoctu «IIpaBun 0Oe3omacHOCTH MpPHU  B3PBIBHBIX
paboTtax» 11 pa3paboOTKH CXeM, ITacIOPTOB M MPOESKTOB OYpoB3phIBHBEIX padoT (bBP).

Tema 12. Pa3zpaGoTka TEXHHYECKOH JIOKyMEHTAaUWW JUIsi 0O€30macHOro BEACHUU
OypoB3pBIBHBIX paboT. Pa3paboTka cxem, macnoptoB u npoektoB bBP, nHcTpykuuii as nepconana
(pabounx u UTP) ¢ yuerom TpeGOBaHUIT HOPMATHBHBIX JOKYMEHTOB.

Paznen 5. HopmaruBHasi M TexHHMYecKass JAOKYMEHTallMsi HAa IPOEKTHPOBaHHMe
B3PBIBHBIX Pa00T B NIPOMBIIJICHHOCTH.

Tema 13. MeToauka nmoucka He0OXOIUMON HAyYHO- TEXHUYECKON nHpopmanuu. VzyueHue
HOPMAaTUBHOM M TEXHUYECKOH JOKyMEHTAalluM, HIpUMEHSeMOH s Oe30IacHOrO BEIEHUs
OypoB3pbIBHBIX paboT. TpeboBanus DenepanbHBIX HOPM W MPaBHJI B OOJACTH MPOMBIIUICHHON
6e3onacHocTu «lIpaBui 6e30macHOCTH MPH B3PBIBHBIX paboTax» IpU BEIEHUH B3PHIBHBIX PadOT B
TOPHOPYJIHOM TMPOMBILUIEHHOCTH. be3onacHble paccTOSHUS IPU BEJCHUM B3PBIBHBIX PalOT.
OnacHas ¥ 3anpeTHas 30Hbl.

Tema 14. Pa3paborka TeXHHYECKOW NTOKYMEHTALMU Ui CKJIAJJOB B3pPHIBUATBIX MAaTEpUaJIOB
Juis ©6e30IacHOro OoOpallleHHsl B3pbIBUATBIX MAaTEpUAJIOB INPH BEJEHUU OypOB3pPHIBHBIX padoT B
FOpHOJIOOBIBAIOLIEH MpPOMBIINUIEHHOCTH. Pa3paboTka mnacmopToB JUIsi CKJIAJOB  B3pbIBUATBIX
MaTepHaoB, MHCTPYKLUUH A MepcoHala ckiafgoB BM, MHCTpYKLMHU 1O YCTPOWCTBY CKJIal0B
(00yCTpOMCTBO TEPPUTOPHUM, YCTPOMCTBO XpaHWJIUIL, OCBELICHHE, OXpaHa, CHUTHaIM3alMs,
IPOTHBOIIOXKAPHAs OXPaHa U MOJHUE3AIINTA).

Tema 15. CocraBieHue OTYETHBIX JIOKYMEHTOB IIpU OOpaIleHUH CO B3PbIBYATHIMU
MaTepuajaMM, HCHOJb3YEeMbIMH TP  O€30IaCHOM BEJEHMHM OypOB3pBIBHBIX paboT B
TOPHOAOOBIBAIONIECH MPOMBIIUICHHOCTH. 3aIllOJIHEHHUE HEOOXOAUMBIX OTYETHBIX JOKYMEHTOB O
pacxoge BM, kadecTBe NpOU3BOACTBA B3PHIBHBIX PAa0OOT B COOTBETCTBHU C YCTAaHOBJIEHHBIMU
dopmamu (NpUXOJ, pacxon, YYeT, BblJaya, BO3BpAT, COCTABJIECHHWE AaKTOB Ha MWCIbITAHUE U
YHUYTOKEHHE HEKaUECTBEHHBIX B3PbIBYATHIX MATEPUAIIOB).

PexoMennyemas nurepatypa Juist IOATOTOBKH K TOCYJapCTBEHHOMY SK3aMEHY

a) OCHOBHAs:

1. Manrym C.K. B3pbiBHBIE paGoTBl MpU MPOBEIEHUH IOJ3EMHBIX TOPHBIX BBIPAOOTOK :
VY4eb. mocobue g By30B. 2-¢ u3l., crep. M. : U3n-sBo MITY, 2005. 120 c.

2. Meroasl BeaeHHMs B3pBIBHBIX pa0OT. B3pbiBHBIE pabOTBl B TOpHOM Jele U
IpOMBINIIEHHOCTH. MockBa : I'opH. kH., 2008. 511 c.

3. Mero/ibl BefieHHs B3pBIBHBIX pa0oT. Pa3pylienne ropHbeIX MOPOA B3phIBOM. 2-€ U31., CTep.
Mocksa : ['opH. kH., 2009. 472 c.

0) TIOTIOJIHUTETbHAS:

1. Kyry3oB b. H., benun B. A. IlpoektupoBanne u opranusanus B3pbIBHBIX padoT : yueOHOe
noco6ue st By30B. Mocksa : ['opH. kH., 2012. 410 c.

2. TexHonorusi B3pbIBHBIX paboT : y4yeOHoe mnocobue s By30B / MapteiHoB B. T,
Komamenko B. U., benun B. A., UcmaunoB T. T. Mocksa : Ctynent, 2011. 439 c.

3. Marseiiuyk B. B., Uypcanos B. Il. B3peiBHbIE paboThl : yueOHOE mocoOue sl BY30B.
Mocksa : Akaz. npoekt, 2002. 376 c.

10. I'opHble MaIMHBI M 000OpyAOBaHMeE.

Pa3nea 1. BBenenne.

Tema 1. OOmume cBeneHus o ropHbix MamuHax. Kimaccudukanus ropasix MamuH. CrocoOsl
paspylIeHHs] TOPHBIX TOPOA: MEXaHWYEeCKUH, (QU3MKO-XMMUYECKMH © KOMOMHHPOBAHHBIH.
CBoiiCcTBa TOPHBIX MOPOJ KaK OOBEKTOB pa3pylICHHs. Y CIOBUS JKCIUTyaTallud U TpeOOBaHWS,
MNpEABABIACMBIC TOPHBIM MalllMHAM.
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Pa3nes 2. Bolemo4HbIe MAIIHHBI TOPHOAOOBIBAOIINX MPeANPUATHI

Tema 2. BeieMo4YHBIE MaITMHBI TIOI3EMHBIX TOPHBIX padboT. OOmIMEe CBEICHHS O BHIEMOYHBIX
MalllMHaX MOA3EMHBIX TOPHBIX paboT. BrleMouHble KOMOaHBI M TEXHOJIOIMYECKHE MallUHBI,
UCIIOJIb3yeMble MIPU KaMEPHOH, CIIJIONIHOM 1 CTOJI00BOH cucTeMax pa3paboTKH.

Tema 3. BeleMouHbIe MalIMHBI OTKPBITHIX TOPHBIX paboT. OOIIMEe CBEIEHUs O BBIEMOYHBIX
MalllMHaX OTKPBITBIX TFOPHBIX PabOT. OCOOEHHOCTH KOHCTPYKIMHM, NMPUHLUI paboThl M 001acTh
IPUMEHEHHs BbIEMOUYHO-IIOTPY30UYHBIX MAIIMH - 3KCKaBaTOPOB. BhIEMOUHO-TpaHCHOPTHUPYIOLIME
MaIIMHbl. MeXaHOruAPaBINYECKUE MAIIUHBI.

Pa3nea 3. O6opynoBanue 1J1s NOAAePKAHUA M YIIPaBJIEHUsI KPOBJIeH

Tema 4. OOopynoBanue g NONJEpKaHUS U ylpaBieHUs Kposied. HasnaueHue
ob0opymoBanusi yrnpaBieHus: KpoBield. OCOOCHHOCTH KOHCTPYKIIMH, MPHHIMII PaOdOThI U 00JIACTh
NpUMEHEHHUs 000pYAOBaHUS JUISl MOJACPKAHUS M YIIPAaBICHUsS KPOBIICH: MHIMBHUIYaIbHAs CTOMKA,
apouHas (paMHasi) Kpenb, MEXaHU3UPOBaHHAsI Kpelb, TIOOMHIOBasi KPETlb, aHKEpHasi KPeIb.

Pa3znen 3. TpaHCHOpPT IAXT U PYIHUKOB

Tema 5. TpancnopTHble YCTaHOBKH. TpaHCHOPTHpYEMblE Tpy3bl T'OPHOAOOBIBAIOIINX
npeanpustTuid. O0opynoBaHHe JOCTaBKM Ipy3a HOJ AEHCTBHEM COOCTBEHHOro Beca. I'mapo- u
THEBMOTPAHCIOPTHbIE ycTaHOBKHM. KonBelepHblii TpancnopT. Kanatubii Tpancnopr. IlaxTHble
HObEMHBIE YCTAHOBKH.

Tema 6. CamoX01HbBIE TPAHCIIOPTHBIE U MOIPY304HbIE MAaIIUHBL. JIOKOMOTHBHAsI OTKAaTKa U
KEJIe3HOJOPOKHBIN TpaHcnopT. [lorpy3ouHble 1 MOrpy304HO-10CTaBOYHbIE MAIMHBI. CaMOXO/IHbIE
TpPaHCIIOPTHBIE MALIMHBL. BecrioMorarenbHbli TpaHCIOPT.

Pa3nes 4. BypoBble MalIMHBI TOPHOAOOBIBAIOIIUX NPEANPUATHI

Tema 7. O6opynoBanue ajsi OypeHus: mypoB u CKBaXuH. CriocoObl OypeHHs IITYpPOB U
CKBa)XMH. bypoBOil UHCTpYMEHT. bypoBbIe MaIlIMHBI.

Pa3nea 5. BcnomorareibHoe 000py10BaHHe TOPHOAOOBIBAOIINX MPeANPUATHIA

Tema 8. BomooTnuBHbBIE, BEHTWIATOPHbIE M ITHEBMAaTHYECKUE YCTAHOBKH. YCTaHOBKHU
BOJIOOTJIMBA U paccosioyaaineHus. [IneBMatuueckue cetu. BeHTUsiuys maxrt u pyJHUKOB.

Tema 9. Mamunsl nepepaOoTku mHoje3HOro uckomnaemoro. OOoOpynOBaHHE IMOATOTOBKH
HOJIE3HOr0 HcKomaeMoro. OCoOEHHOCTH KOHCTPYKIUH, MPUHLIUI paboThl U 00JacTh NMPUMEHEHUS
I'POXOTOB, IPOOUIIOK U MEIbHHII.

Pexomennyemas nurepatypa Juisi IOATOTOBKH K TOCYJapCTBEHHOMY JK3aMEHY

a) OCHOBHAs:

1. MamHbl 1 060pyA0BaHKE ISl TOPHOCTPOUTEIBHBIX padoT : yueOHOe MOCOOHe JIJIsl BY30B
/ Kanrosuu JI. U., Xazanosuu I'. 1., Bonkos B. B., Boponosa 3. }0. Mocksa : ['opH. kH., 2011.
445 c.

2. Cadoxun M. C., Anekcannpos b. A., Hectepos B. 1. ['opHbie MammHb! 1 000pyA0BaHHE
: yueOHUK 171 By30B. Mocksa : Hexapa, 1995. 463 c.

3. CrapkoB JI. U., 3emckoB A. H., Kongpames II. V. Pa3BuTne MexaHU3UpPOBaHHOM
pa3pabotku kanuiHbIX pya. [lepmb Conukamck : U3a-so III'TY, 2007. 519 c.

0) TIOTIOJIHUTEIbHAS

1. Maxno /1. E., Ctpabeikun H. H., Kucypun B. H. I'opHble mammnbsl u o0opyoBanue uis
OTKPBITHIX PaboT : ydeOHoe mocobue s By30B. 2-e¢ u3f., nepepal. u jpom. Hpkyrck : U3n-Bo
HpI'TVY, 2004. 196 c.

2. Maxno J. E., Ctpa6sikun H. H., Kucypun B. H. I'opable Mamunb! u 0060opynoBaHue uis
MOJA3EMHBIX paboT : yuyeOHoe mocobue i BY30B. 2-¢ W3., nepepad. u momn. Mpkyrck : U3a-Bo
UpI'TV, 2004. 240 c.

3. [Ipoxoa4ecko-04nCcTHBIE KOMOAHOBBIE KOMIUIEKCH KAIMHHBIX pynHUKOB. Y. 1. [lepms :
3A0 HUIIO, 1998. 274 c.

4. ITpoxo4ecKo-0unCTHbIE KOMOAHOBBIE KOMIUIEKCHI KAIMUHBIX pynHUKOB. Y. 2. [lepmsb :
3A0 HUIIO, 1999. 425 c.

3.3.  Bompocsl rocynapcTBeHHOTO SK3aMeHa.
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Teopernyeckue BOIPOCHL:

I'eostorus.
[Tpenmer, 3a1a4u ¥ METO/IbI T€OJIOTUH.
DIIeKTpUUYECKOE ToJIe 3eMIIH.
Knaccudukanus Mmunepasios.
OO6mas xapakrepuctika 3eminu (popma, pazmepsl U INIOTHOCTB ).
MarnuTtHoe nosue 3emiu.
Turbl 3eMHON KOPBI.
ConHeynas cuctema, €€ CTpoeHuE U MeCTo BO BeeneHHOM.
["opabie mopoel. O0mas KiaccupuKanus TOPHBIX MOPOS.
Xumuyeckuit coctaB 3emin (nurocdepa, 3eMHas KOpa, MaHTUA, SApo). McTouHuku
ceeneHni. Kiapku.
10. Knaccudukaius MarMaTH4eCKUX TOPHBIX TTOPOI.
11. T'paBuTanuoHHOE 1nojie 3eMin.
12. ®wusnueckue cBOWCTBAa MUHEPAJIOB.
13. Teoperudeckoe U MPAKTUIECKOE 3HAYCHHUE T'€OJIOTHH.
14. Teodusuueckue mons 3emnu. OOmas xapakrepuctuka. VCKycCTBEHHBIE U
€CTECTBEHHBIE TOJISI 3EMIIH.
15. DneMeHTHI CKIaJI0K.
16. Teocteps! TBepmoOit 3emin.
17. Knaccudukaius ocaogHbIX TOPHBIX MTOPOI.
18. ®opmsI 3aneraHust 0CaJOYHBIX TOPHBIX TTOPO/I.
19. OcHoBHbIE 1BHXEHUS 3EMJIM B IPOCTPAHCTBE.
20. PacmpeneneHue cymu ¥ BOABI HA TOBEPXHOCTH 3eMud. [ umicorpaduueckast KpuBasi.
21. Knaccudukanus cKiIaiok.
22. CTpyKTypBbl 3¢MHOH KOPBI.
23. OpraHoreHHbIE 0CaI0YHbIE TOPHBIE TTOPO/IBI.
24. BHemHss ¥ BHYTPEHHSISI TEIUIOTa 3EMITH.
25. Temnnosoe noze 3emnu. ['eoTepMuyeckasi CTyNeHb U T€OTEPMUYECKUI TPAJUEHT.
26. Dnoxu oyNeeHeHUsT 3eMIIM ¥ IPHYUHBI NX BOSHUKHOBEHHS.
27. N300pakeHre aHTUKJIMHAIBHBIX U CHHKJIMHAJIBHBIX CKJIQJOK B IUIaHE U pa3pese.
28. Teomormyeckas IeATEILHOCTH YeJIOBEKA.
29. MarmatusMm (MHTPY3UBHBIN U 3QPy31UBHBI).
30. ®opmel 3aneraHusl HHTPY3UBHBIX TOPHBIX MTOPO/I.
31. DnemenTsl reomopdosioruu 1Ha MUpoBOro okeasa.
32. BuyTpeHHee cTpoeHHe 3eMIIH.
33. TloHsATHE O re0JOrMYECKUX KapTax.
34. Jluarenes, KaTareHe3, MaTareHe3 W THIIEPreHes.
35. IInukaTHUBHBIE UCIOKAIINH.
36. TuIbI MEPBUYHBIX MarMm.
37. TloHsiTHE O KOMIEKTOPaX U BOAOYIIOPAX.
38. DrneMeHTHI AU3BIOHKTUBHOTO HAPYIICHHUS.
39. IIpoaykThl U3BEP>KEHHSI BYJIKAHOB (MTUPOKIACTUYECKHE TOPHBIE TIOPOIbI).
40. Metamop¢usm. OOmIas XxapaKTepUCTHKA U OCHOBHBIE (DaKTOPhI MeTaMophu3Ma.
41. EnuHuIB! Te0XpOHOJIOTMYECKON M CTPAaTUTpaPHUECKON IIKAIIBI.
42. TlpuuvHBI TEKTOHHYECKUX JBIKCHHMA.
43. OcHOBHBIE KJIACCUYECKHE U COBPEMEHHBIE TEKTOHUYECKHE MO3UIIHH.
44, CeiicmopasBexa.
45. ®opwmsl 3asteranus 3QpPy3uBHBIX TOPHBIX MOPOI.
46. IlpuHIMIBI KIacCUPUKAIIMA MarMAaTHYECKUX TOPHBIX TIOPOJI.
47. T'paBupasBejxa.

CoNoORWONERE
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48.
49,
50.
51.
52.
53.
54.
55.
56.
S7.
58.
59.
60.

Meto/1bl U3y4eHHs] TEKTOHUYECKUX JBHKECHUH.

Tuner Mmeramopduzma.

PernonanpHast crpaturpaduueckas mkana.
DnexTpopas3Beka.

Tunsl MeTamopdusma.

MecTtHas cTparurpaduueckas mikania.

OCoOEHHOCTH YETBEPTUUHOTO MTEPHO/IA.

O6mas (MexayHapoHas) cTpaturpaduyecKkas mKaia.
I'panynoMeTpuyecKkuii COCTaB FOPHBIX IIOPOLI.

[Ipupoanbie pe3epByaphl U JOBYIIKH 3ajekeld HeTH U rasa.
JloBymiku HepTH U ra3za u UxX Kiaccuukanus.

[TopucTocTh U MPOHUIIAEMOCTH TOPHBIX MTOPOJI.

AHOMaMU TeOPU3NYECKUX TOJICH W MX HCIIOJIb30BAHUE MPU M3YUCHHH BHYTPEHHETO

CTPOCHHUSA U COCTaBa 3emin.

61.
62.
63.

IMOopoOAbI.

64.
65.
66.
67.
68.

jaacTa.

69.
70.
71.
72.
73.

Hepurossie ocanku.
TexToHMYECKUE ABMKEHUS, UX ONpE/IesIeHNE U KiacCu(UKaIMs.
Mexanu3mbl 00pa3oBaHus TOpHBIX Topon. [IpeoOpazoBaHume OCAaIKOB B TOpPHBIE

[lerpodusmueckue cBOMCTBA TOPHBIX TTOPO.

DNEMEHTBHI 3aJIEKU.

Meroas! onpeiesieHust BO3pacTa rOpHBIX IMOPOI.

I'eneTnueckas kiaccudukanus 3aiexeil HepTu u rasa.

MeTtoanka TOCTPOCHUSI CTPYKTYPHBIX KapT KPOBJIH M IMOJOUIBHI HE(PTEra3oHOCHOTO

[TpyYrHBI KCTIOTB30BAHUS BYX MK (TEOXPOHOJIOTHYECKON M CTpaTUTpaPuIecKoit ).
[TaneoHTOIOTHYECKHI METO/T OTIPEICIICHUS BO3pACTa TOPHBIX MTOPOI.

Ilemarngeckue ocamku.

JIuTocdepHbIe IIUTHI, IBUKEHUE TUTOCHEPHBIX IUINT.

[IpuHuMnuansHas cxema CTpOSHHUS 3aJIeKEN CTPYKTYPHOTO Kilacca.

74. TlocTtpoeHue KOHTYpOB HE(TEra30HOCHOCTH IO T'€OJIOTHUECKUM pa3pe3am.

75

. 'eonoruueckas AesTeNbHOCTD MOA3EMHBIX BOJI B YCIOBHSIX MHOTOJIETHEN MEP3IIOTHI.
76.
77.
78.

JIM3BIOHKTUBHBIE TUCIOKALIUH.
VY4eHue 0 TEKTOHUKE JTUTOCHEPHBIX IIIUT.
Kparkas ucropust HedTera3oBoil reoJIoTuu U pa3BUTHE HEPTIHON MPOMBIIIIICHHOCTH B

3anagHoit Cubupu.

79. OTHOCHUTENBHBIN U a0COMIOTHBIN BO3pACT TOPHBIX MOPOJI.

80. MecropoxaeHus HeTH U Ta3a 3anagHoi Cubupw.

81. Mobunucrckas MoJieNb Pa3BUTHS 36MHON KOPBI.

82. @uxcucTcKas MOAETH PAa3BUTHUS 36MHOM KOPBHI.

83. 3aKOHOMEpPHOCTH H3MEHEHHMs CBOWCTB HepTel U Tra30B B 3ajJeXax U Ha
MECTOPOKICHHUSX.

84. OcHOBHbBIE KPUTEPUHU IPOTHO3a HEPTETA30HOCHOCTH TEPPUTOPUH.

85. MobumucTckas MOJIENb Pa3BUTHSI 36MHON KOPBI.

86. T'eomerpu3anus HEPTAHBIX 3AJIEKEH.

87. OcHOBHBIEC KPUTEPHU TPOTHO3a HEPTETA30HOCHOCTH TEPPUTOPHUH.

88. Jluarnoctuyeckue npu3Haku 3¢ Qy3UBHBIX TOPHBIX TOPOJ.

89. IlocTpoeHwe MmIaHa H30JMHUK MOIIHOCTH ILIACTA.

90. OcHOBHBIE TEOPETUUECKHE METO/IbI TIOMCKOB U Pa3BEIKHU YTIIEBOJOPOIHOIO ChIPhS.

91. JImarHOCTHYECKHE MPU3HAKH WHTPY3UBHBIX TOPHBIX TIOPOJI.

92. VYcnoBus hopMupoBaHus, CYIIECTBOBAHUS U pa3pyIIEHUs 3aJIexkKel HeTH U raza.

93. 3akoHOMEpPHOCTH pa3MEIEeHUs MECTOPOKIACHUA He(DTH U ra3a B 3eMHOH Kope.

94. VYrneBomopoAHBIH ra3 (CocTaB M CBOMCTBA).
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95

. HMcropus mouckoBbIx pabOoT Ha HEPTh M ra3 B KPYMHEHMIINX OCaJOYHBIX OacceifHax

Mupa (B ToM uucie 3anaaHas Cuoupsb).

96
97
98
99

2.
1
2
3
4.
5
6
7
8

9.
10
11
12
13
14
15
BCIIOMOT'a

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.

. Metoapl onpeneneHus: BO3pacTa TOPHBIX MOPOJI.

. Kputepuu pasmemnienus (MpoeKTUPOBAHUS ) IIOMCKOBBIX M Pa3BEIOYHBIX CKBAYKUH.
. Tunsl KOJJIEKTOPOB (KJIacChl).

. Hctopus popmupoBanus npeacTaBiIeHUd 0 GopMe U CTPOSHUH 3EMITH.

OCHOBBI FOPHOTO JeJa.

. MecTopoxkaeHus NI0JIE3HBIX UCKOIaeMbIX. [IpuMepbl MECTOPOKICHUMN.
. DIIEMEHTBI 3aJIeTaHus IUIacTa U BMeIlarmux nopoa. [lonsatue «csura miacTosy.
. [lTaxTHOE 1OJIE, 3aI1achl ¥ IOTEPU IIOJIE3HOTO UCKOIIAEMOTO.

I'opnoe npennpusitue. TexHOIOTHYECKU KOMIUIEKC MOBEPXHOCTU TOPHOTO MPEIIPHUATHSL.

. Craguu pa3paboTKH MECTOPOXKICHHS.

. F'opHble BbIpabOTKH U X KJIacCUPUKALIUA.

. CBoOliCTBa TOPHBIX MTOPOJI U UX BIUSHUE HA TEXHOJIOTHIO BEJACHHS TOPHBIX PadoT.
. CriocoObI 10OBIYY MOJIE3HBIX UCKOMAEMBIX.

Kpenb ropabix BeIpaOOTOK.
. IlpoBeieHne ropHbIX BEIPAOOTOK OYPOB3PBIBHBIM CLIOCOOOM.
. IIlpoBeieHre TOPHBIX BHIPAOOTOK MPOXOTYECKUMU KOMOaitHaMu.
. BcnoMoraTenbHble TEXHOJIOTMYECKHE TPOLIECCHI ITPU TPOBEACHUHU T'OPHBIX BHIPAOOTOK.
. Crtoco0b1 moaepKanus OA3EMHBIX TOPHBIX BBIPAOOTOK.
. BckpbITHE MECTOpOXKIeHHH MT0JIe3HBIX HCKonaeMbIX. Cioco0 U cxeMa BCKPBITHSL.
. Beibop MecTa 3ayokeHHs MIAXTHBIX CTBOJIOB. BapmaHTHI pacmoJOXKEeHHs TJIABHOTO U
TEJILHOTO CTBOJIOB B LIIAXTHOM II0JIE.
OKOJIOCTBOJIBHBIC ABOPHI I KAMEPHI CIYKeOHOTO Ha3HAYCHUSI.
BckpbiTie BepTHKaIbHBIMU CTBOJIAMHU.
BckppiTHE HAKIIOHHBIMU CTBOJIAMH.
BckppiTHe ITOIBHIMU.
KomOnHupOBaHHBIE CXEMBI BCKPBITHSI.
Crioco6 moAroTOBKU U JIeI€HUE AXTHOTO MO HAa YacTH.
OTaxHbIN COCO0 MOATOTOBKH IAXTHOTO MOJIS.
[TanenpHBIN CIOCOO MOATOTOBKH IIAXTHOT'O TOJSL.
[Toropu3oHTHBIH cITOCOO MOATOTOBKH IMIAXTHOT'O MOJIS.
WunuBuayanbHass ¥ TpymnmoBas MOATOTOBKa IuiacToB. [lomeBas u  muiacToBas

IOATOTOBKA.

26.
27.
28.
29.
30.
31.
32.
33.

ITpsimoit 1 0OpaTHBIN MOPSIOK OTPAOOTKU YaCTEH MIaXTHOTO MOJIS.

Knaccudukanms cucrem pa3pabOTOK MIIACTOBBIX MECTOPOKICHUMN.

CucteMsl pa3pabOTKHU MECTOPOKICHUMN MOJIE3HBIX UCKOTIAEMbIX.

CrioiHble CUCTEMBI Pa3padOTKH MJIACTOBBIX MECTOPOKIACHHM.

CronboBbIe cCTEMBI Pa3pabOTKH IJIACTOBBIX MECTOPOXKICHHH.

KamepHsbie u kaMepHO-CTOI00BbIE CUCTEMBI Pa3pabOTKHU IIACTOBBIX MECTOPOXKIECHUH.
CroeBble crcTeMBbl Pa3pabOTKH MIIACTOBBIX MECTOPOXKICHUH.

OcobeHHocTH 0TPaObOTKHM IJIACTOB, CKJIOHHBIX K BHE3AITHBIM BBIOpOCaM MOPOJIbI U rasa u

TOPHBIM y/IapaM.

34
35

. Hpoueccm B AJIMHHBIX OYHUCTHBIX 3a005X.
. KHaCCI/I(I)I/IKaI_II/IH CHUCTEM pa3p360TKI/I PYAHBIX MCCTOpO)KI[eHI/Iﬁ B 3aBHCUMOCTH OT

crocoba yrnpaBieHUs! TOPHBIM J1aBJIEHUEM.

36
MOPO/I.

37
pOCTpaH

38

. Cucremsl pa3p360TK1/1 PYAHBIX MCCTOPO)KILCHHf/'I C O6py1_HCHI/ICM pyAsl 1 BMCIIAIOMINUX

. Cucrtembl pa3pabOTKM pPYAHBIX MECTOPOXKACHUN C 3aKJIAAKOW BBIPAaOOTaHHOTO
CTBa.
. OTKpbITBIE TOPHBIE pabOTHI. DIEMEHTHI Kapbepa.
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39. BekpbiTie M MOATOTOBKA KapbEepPHBIX MOJIEH.

40. PexynbTHUBaIUs 3€Mellb, HAPYIIEHHBIX TOPHBIMUA PaOOTaMH.

4]1. ®Ou3nMKO-MEXaHWYECKHE CBOWCTBA BMEIIAIOUIMX TOPOJ, OKAa3bIBAIOIIME BIIMSHUE HA
CHocoObI MPOBEACHUS U KPEIUICHUS BHIPAOOTKH.

42. ®opMBbl IPOSIBICHUS] TOPHOTO AABJICHHS B MTOJITOTOBUTEIIBHBIX BBIPAOOTKAX.

43. OOumii xapakTep pacupeeieHns OMOPHOr0 TOPHOTO JIaBJIEHUS B MJIOCKOCTH MOJIOrOro
acTa

44. XapakrepucTUKa BbIPAaOOTOK IO HA3HAYEHHMIO, CPOKAM CIIYKObI, MOJIOXKEHHUIO B
POCTPAHCTBE, YCIOBHIM MPOXOAKH.

45. ®akTopsl, BAMsONIKE HA GOPMY U pa3Mepbl TOPHBIX BHIPAOOTOK.

46. Knaccuduxanus u XxapakTepuCTHKa CIIOCOO0B IPOBEIEHUS TOPHBIX BBEIPAOOTOK.

47. IlocnenoBaTeabHOCTh M XapaKTEPUCTUKA OCHOBHBIX TEXHOJIOIMUECKUX MPOLECCOB MpHU
IPOBEICHUH TOPHBIX BEIPAOOTOK B OPOJaX CPeAHEH KPEroCTH.

48. IlocrnenoBaTenbHOCTh M XapaKTEPUCTUKA OCHOBHBIX TEXHOJIOIMUYECKUX MPOLECCOB MpHU
MPOBE/ICHUH TOPHBIX BEIPAOOTOK B KPETIKHUX IMTOPOIAX.

49. Knaccudukanusa M XapakTepucTUKa OypUIIbHBIX MAaIIMH, OypOBOW HHCTPYMEHT U
YCTaHOBOYHBIE MTPHUCIIOCOOICHUS U YCIIOBHSI IPUMEHEHHS OypPOBBIX KapeTOK.

50. KommiekT mmypoB B 3a00€ MOATOTOBUTENBHON BbIPAOOTKH. CXeMbl pa3MelieHHs
LIITYPOB B 3a00€.

51. Bugasl BblfeNneHUs raza B TOpHbIE BbIpaOOTKH. CXeMbl MPOBETPUBAHUS TYMHKOBBIX
BbIPa0OTOK.

52. TpeboBanus I[1b k mpoBeTpuBaHUIO TYIMUKOBBIX BHIPAOOTOK.

53. CxemblI BOJIOOTIINBA TIPH IMPOXOJIKE BHIPAOOTOK

54. Knaccudukanus M XapakTEpUCTUKA TOCTOSIHHBIX Kpemell MOJArOTOBUTEIBHBIX
BeIpaboTOK. TpeOoBaHMs K KPEMsiM TOPHBIX BHIPAOOTOK

55. Ha3zHaueHue U KOHCTPYKIIHUS BPEMEHHOM Kpernu

56. Kperuienue conpsipkeHU TOPU30HTAIBHBIX IOATOTOBHTEIBHBIX BRIPAOOTOK

57. Tunbl ¥ IPUHIUIIBEI pa0OTHI aHKEPOB, CXEMbI PA0OTHI aHKEPOB

58. Koncrpykuus, 0051acTh MPUMEHEHHSI X TEXHOJIOTHS BO3BEACHUS JICPEBSIHHOMN KpeIH

TOPU30HTAIIBHBIX U HAKIIOHHBIX BBIPAOOTOK

59. KoHcTpykuus, 00J1acTh MPAMEHEHUS M TEXHOJIOTHSI BO3BEJICHHS JCPEBIHHON KpeIru

BEPTUKAJIBHBIX BEIPAOOTOK

60. KoncTpykmwmsi, 001acTh NPUMEHEHHS ¢ TEXHOJOTHS BO3BEACHHUS OCTOHHOW U
XKene300eTOHHOM Kpenu

61. Konctpykuus, 00J1acTh MPUMEHEHUS W TEXHOJIOTHSI KPETUICHHSI BRIPAaOOTOK TIOOMHTaMH

62. IIpuHuun paboThl, TOCTOMHCTBA M HEJOCTAaTKH NMPUMEHEHUS MPU MPOBEJICHUH TOPHBIX
BBIPAOOTOK TPOXOTYECKUX KOMOAWHOB CO CTPEJOBUIHBIM W C POTOPHBIM HCIIOJHUTEIHHBIM
OpraHoM;

63. IIpuHImI paboThl, JOCTOWHCTBA M HEAOCTATKH NMPUMEHEHHsS MPHU TPOBEICHUH TOPHBIX
BbIpa0OTOK TMO3EMHBIX aBTOCAMOCBAJIOB C OINPOKUIHBIM KY30BOM M CAaMOXOJHBIX BaroHOB ¢
JIOHHBIM KOHBEMEPOM;

64. IIpuHuun paboThl, JOCTOMHCTBA M HEJOCTATKM NMPUMEHEHUs NMPHU MPOBEICHUHM TOPHBIX
BBIPAOOTOK PYIHUYHBIX BarOHETOK CKPEOKOBBIX, JICHTOYHBIX KOHBEHEPOB

65. Tumel, TOCTOMHCTBA M HEJOCTAaTKH MPUMEHEHUS MPU NMPOBEJCHUU TOPHBIX BBIPAOOTOK
PYAHUYHBIX BarOHETOK

66. IIpuHuun paboThl, JOCTOMHCTBA U HEJOCTATKH NMPUMEHEHUs NMPHU MPOBEICHUHM TOPHBIX
BBIPA0OTOK KOHTAKTHBIX M aKKYMYJISITOPHBIX DJIEKTPOBO30B;

67. IlpuHuumn paboThl, JOCTOMHCTBA U HEAOCTATKU NMPUMEHEHHs MPHU MPOBEJCHUU TOPHBIX
BBIPAOOTOK MOTPY30YHBIX MAIIMH HETIPEPHIBHOTO JICHCTBHS U KOBIIOBOTO THUIIA;

68. TexHosormueckas cxeMa TNPOBEIEHHUS IPOTSIKEHHBIX BBIPAOOTOK Ha KAIMHHBIX
PYIHUKAX

69. TexHOIOTUs MPOXOJKU BEPTUKAIBHOTO CTBOJIA
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70. TexHOMOTHYECKUE CXEMbI OypEHHs BEPTUKAIBHBIX BHIPAOOTOK

71. Cxembl oOuepeaHOCTH Pa3pabOTKM W KPEIUICHHWs KPYIMHBIX KaMEpPHBIX BBIPAOOTOK,
JIOCTOWHCTBA, HEJIOCTATKU M 00J1aCTh IPUMEHEHHUS

72. IlpoBeneHune TOHHENS CTYHNEHUYaTbIM 3a00€M, JAOCTOMHCTBA, HEAOCTATKM M 00JIACTb
PUMEHEHHS

73. TlpoBeneHue TOHHEINs C MEPENOBOM IITOJIbHEH, JOCTOMHCTBA, HEJOCTATKU U 001acTh
IPUMEHEHHS

74. IlpoBeneHue BbIPAOOTOK C OINEPEXKAIOMUM KpEIUIEHHeM u3 3abo0s, JTOCTOMHCTBA,
HEIOCTAaTKU M 00JacTh IPUMEHEHUS

75. IlpoBeneHue TOHHENS C HCHOJIb30BAHMEM MEXAHM3MPOBAHHOIO WIMTA, TOCTOMHCTBA,
HEIOCTAaTKU M 00JacTh IPUMEHEHUS

76. [IpoBeeHne MUKPOTOHHENEH, JOCTOMHCTBA, HEAOCTATKU U 00J1aCTh IPUMEHEHUS

77. TexHonoruss OYpOUTHEKOBOTO OYpEHHs, JOCTOMHCTBA, HEIOCTAaTKU H 00JIacTh
IPUMEHEHUS

78. CoopyxeHHe MOJ3EMHBIX KOMMYHHKAIIUH HAIPaBJICHHBIM OypeHHEM, JOCTOWHCTBA,
HEI0CTAaTKU M 00JacTh IPUMEHEHUS

79. IIpoBeeHne TOHHENS OTKPBITHIM H MOYOTKPBITHIM CIIOCOOaMHU

80. CriocoObl COOpYyXKEHHMS [TOJI3EMHBIX KaMep B COJITHOM 3aJI€KH pacTBOPEHUEM

81. CrnocoObl BO3IEHCTBHS Ha MAacCHB TOPHBIX IOPOJA B CIIOKHBIX Ta30AMHAMUYECKUX
YCIIOBUAX

82. CrocoObl BO3ACWCTBUS HA MAacCHB TOPHBIX IOPOJ B CIIOKHBIX T€OMEXaHUYECKHX
YCIIOBUAX

83. CrocoObl BO3/IEHCTBHSI Ha MAaCCHUB TOPHBIX TOPOJA B CIIOKHBIX THIPOTEOJOTHYECKUX
YCIIOBUAX

3. Mapkiueiiepus.

1. Ponp Mmapkiueiiepckoil ciiy>kObl B BOIpOCax OXpaHbl HeJp, OE30IacCHOTO BEICHHS
TOPHBIX PabOT, MOBBILIEHUS MPOU3BOAUTEILHOCTH U 3()PEeKTUBHOCTH pa3pabOTKU IMOJIE3HBIX
UCKOIIaeMBbIX.

2. 3amaun MapkKIuenzepa IpH pa3BeldKe, CTPOMTEIbCTBE, DKCIUIyaTallud M KOHCEpBallUU
TOPHOTO MPEANIPUATHS.

3. CucreMbl KOOpIMHAT MAPKIIENAEPCKUX CHEMOK U TUIAHOB.

. Bubl MapKIenaepckux CbeMOK 10 Ha3HAYECHUIO.

. OpHEeHTHPHO-COETUHUTENIbHASL CHEMKA.

. BepTukanbHasi coelMHUTENbHASI ChEMKA.

. 'opu3oHTanIbHAs COEAMHUTEIbHAS ChbEMKA.

. OOBEKTHI CHEMOK.

. [IpuOops! 1 060pyAOBaHNE IPU CHEMOUYHBIX pabOTax.

10. CbeMKa OATOTOBUTENBHBIX U HAPE3HBIX BHIPAOOTOK.

11. 3amepsl NOABUTaHUS U CEUEHUH MMOATOTOBUTENIBHBIX BBIPAOOTOK.

12. CpemKa CKBaKHUH.

13. CbeMKa OYMCTHBIX BBIPAOOTOK.

14.  Oco0OeHHOCTM  CbE€MKH TMOA3EMHBIX  MYCTOT  (KaMmep) H  PYAOCILyCKOB
(doTorpaMMeTpuYECKUM CIIOCOOOM, JIA3€PHBIMH CKaHUPYIOIIUMHU CUCTEMAMHU.

O 03O U1~

4. Boicias reoge3us

1. Ilpenmer u 3amaun Beicuieit reone3nn. OCHOBHBIE MOHITHS U onpeseneHus (ypoBeHHas
MOBEPXHOCTh, I€OU]I, pe(epeHII-IIITUIICOHT).

2. DOnnunc. KaHoHMYeCKOoe ypaBHEHME JIIIUIICA, €r0 MapaMeTpbl U COOTHOLICHUS MEXIY
HUMU.

3. Dnnuncous BpaleHus. 3eMHOU 3JUIMIICOU, €r0 3JIEMEHTHI U ITapaMeTpBhl.
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4. OOuwmii 3eMHOW H>uMIIcCOn] (OTIpeNeieHue, OPUEHTUPOBAHUE B Teje 3eMJIM, METOMbI
BBIBOJIA TAPaMETPOB, HA3HAUEHUE, TPUMEDPHI ).

5. Pedepenu-smmmrnconn (onpeneneHne, OpUEHTUPOBAHUE B Telle 3eMJIH, METO/AbI BBIBOJA
napamMeTpoB, Ha3HAYCHHE, IIPUMEPHI).

6. Knnaccudukarus cucteM KOOpIuHaT.

7. IlpocTpaHCTBEHHass MPSMOYTOJbHAs CHCTEMa TE€0JEe3MYECKHX KOOpPAWHAT. YPpaBHEHHUS
CBSI3U MIPSIMOYTOJIHBIX MPOCTPAHCTBEHHBIX CUCTEM KOOPAMHAT.

8.  DmumncoupanbHas CHUCTEMa TE€OJIE3UYECKUX  KOOpPAWHAT. YpaBHEHHUS  CBS3U
MPSIMOYTOJIBHBIX TPOCTPAHCTBEHHBIX U JUIMIICOUIATBHBIX CUCTEM KOOPAHHAT.

9. Cucrema acTpOHOMHMYECKHX KOOpJauHAT. CBS3b TIE€OAC3MYECKUX U ACTPOHOMHUYECKHUX
KOOpJMHAT. YKJIIOHEHUE OTBECHBIX JTUHUI. A3umyThl Jlamaca.

10. HopMmanbhble ceueHus 3judnconza. [aBHble HOpManbHbIE cedeHusd. Paauychbl
KPUBU3HBI SJUTUIICOHU/IA B TOUKE.

5. ®u3UKa rOPHBIX MOPO.

1. HeoaHOpOAHOCTH TOPHBIX MOPOA, €€ BUABL lIposiBIeHHE HEOTHOPOAHOCTH MpPH
U3Y4YCHHH (PU3UUIECKUX CBOMCTB TOPHBIX IMOPOJ. Y POBHU HEOJHOPOIHOCTH.

2. Kinaccupukanus (¢u3HUecKHMX CBOWCTB TOPHBIX MOpoa MW (hakTopel, WX

ONPEIEIAIOIUX.
3. Bzaumocss3u Mexay GpUIBTPAIIMOHHO — EMKOCTHBIMU CBOHCTBAMU MOPOJA M APYTUMHU
¢buznueckuMu CBOMCTBaMHU (IUIOTHOCTHBIMM, 3JI€KTPO — MAarHUTHBIMHM, MEXaHHYECKUMH,

YIPYTUMHU, pallalliOHHBIMU, TEIUIOBBIMM U IP.).

4. Omnpeaenstoniee BIMSHIE MUKPO U MAaKpPOCTPOCHHE FTOPHBIX MOPOA HAa UX (U3HUYECKUE
COCTaBbI.

5. Ilonsatue ropHOH MOPOIBI KaK TIeTepOreHHON TepMOOapuUYecKOl CHCTEMBI.
MopaenupoBanue GpU3NYECKUX CBONCTB rOpHBIX NOpoA. BiausHue repmobapuueckux ycioBuil Ha
¢u3nyeckue cBONCTBa.

6. BnusHue BHEMIHMX M BHYTPEHHHX (AKTOpPOB Ha (PU3WYECKHE CBOMCTBA TOPHBIX
HOPOI.

7. IlnoTHOCTHBIE CBOMCTBA TOpHBIX NopoA. [Tapamerps! ux onpenenstoumue. MzmMmenenue
TUTOTHOCTHBIX CBOMCTB B 3aBHCHMOCTH OT T'€HE3HCA.

8. BemecTBenHas, cTpykTypHas W (a3oBas  HEOJHOPOJHOCTh  OTJIOKEHHUHU.

Knaccudukanus mnopoJx MO TEKCTYpHO — CTPYKTYpPHBIM IIpH3HaKaM, €€ 3HauyeHue Jyis
IPOrHO3UPOBAHUS (PU3UUECKUX CBOMCTB.
9. OO0beMHO — KOMIIOHEHTHas Mojenb TropHoil mopoabl. KpaTkas wMuHepaso -—

neTporpaguyeckas XapakTepUCTHKa TOPHOHM Mopoabl. MHUKpOCTpOeHHE MOpOAbl KaK OJUH M3
NPU3HAKOB U (aKTOp BIUSHUA Ha ee PU3NUECKUEe CBOIMCTBA.

10. Mertoasl wH3y4yeHUs CTENEHU JUCHEPCHOCTH OCaJouHbIX mnopoAa. Ilapamerpsl
aucnepcHocTH (KO3 UIMEHThl TJIMHHUCTOCTH, YJelbHas TIOBEPXHOCTh) U HMX CBA3b C
(GUIBTPALIMOHHO — EMKOCTHBIMU CBOWCTBaMH.

11. TlopucTocTh TOPHBIX MOPOJ, €€ BHUJBI U ONpENEeNsAIollee 3HAYeHUe ISl APYrux
¢usnueckux cBOMCTB. CBS3b MOPUCTOCTH CO CTPYKTYPOM M COCTaBOM TBEpJOH (ha3bl TOPHBIX
nopoj. JlabopaTopHbie cCrIOCOOBI OMpeIeTICHHUS.

12. TlopucTocTh 0CamOYHBIX, MarMaTH4ecKux W Meramopduueckux mopona. OCHOBHEIE
3aKOHOMEPHOCTU U3MEHEHHs, (PaKTOPBI, ONPEAEIIAIONINEe dTH U3MEHEHUS.

13. BausHue TIIMHHUCTOCTH OCAJ0YHBIX MOPOJA HAa MX (UIBTPAIMOHHO — EMKOCTHBIE
cBoiicTBa. Ompexpenstomue ¢akTopbl 3Toro BaMsHHA. JlabopaTopHble CIOCOOBI OLEHKH
TJIMHUCTOCTH.

14. CmauymBaeMOCTh MOBEPXHOCTH TBepaol (as3el. 'mapodunbHeie U ruApodoOHBIE
MOBEPXHOCTHU, T€TEPOTreHHBIN XapaKTep CMAauMBaeMOCTH, (PaKTOPHI €T0 ONpeAeIsIONIue.

15. Bunet mopoBoit mozawl. [loHsATHE (QU3MYECKH W XUMHYECKH CBS3aHHOM BOJIBI,
OCTaTOYHON BOJbl KOJUIEKTOPA, MX CBOIMCTBA M BIUAHHME Ha (PU3MYECKHE CBONCTBA TOPHBIX
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HOPOJ.

16. Knaccudukanus mop mo WX pa3MepaMm, €€ 3Ha4YeHue ISl MPOrHo3a (HU3MUECKUX
CBOWMCTB TOPHOM MOPOJBI. XapakTep B3aWMOJICHCTBHS IJIACTOBBIX (JIIOUAOB C TBepaou (azoi
TOPHOM MOPOBI KaK OCHOBA IS Kjaccu(UKaluu mop mo pasmepam.

17. Hedtu -, ra3o -, BOJOHACHIIIIEHHOCTh OPO/I, Ja00paTOPHBIEC CIIOCOOBI UX OIEHKH.

18. CgoiicTBa (u3UUYECKH CBSA3aHHON BOJBI, OKa3bIBAIOIIME BIUAHHE Ha (U3UUYECKUE
CBOICTBA TOPHBIX MOPOA. JIBOMHOW 3JIEKTPUYECKUM CII0H, €ro MPOUCXO0XKACHUE U BIUSHHUE HA
AJIEKTPUUYECKUE CBOMCTBA.

19. IIpoHunaeMocTh rOPHBIX MOPOJ, €€ BUJIBI, CIIOCOOBI KiIaccu(pUKAIINK U J1abOpaTOpHOE
OIpeJIETICHUE.

20. AGcomioTHasi, OTHOCUTENbHAS, (pa3oBas MPOHUIIAEMOCTb TOPHBIX Mopoid. DakTopsl,
OTIpeAeIAIONINE BETUINHY KOA(P(PUIINEHTOB MPOHUIIAEMOCTH.

21. CBs3b MIOTHOCTH F'OPHBIX MOPOJ € €€ 00beMHBIM He()Tera30HaCHIIICHHEM.

22. T110THOCTH TOPHBIX MOPOJ, €€ BUABI U (pakTopbl ee ompenensomue. JlaboparopHsie
CrocoObI OnpeeIeHusl.

23. dakTopbl, ONpeaesIoNie BEIUYUHY JIEKTPUIECKON aKTUBHOCTHU T'OPHBIX MOPOI.

24. YOC ropHbIX MOPOJ Kak OCHOBHOE (hU3MYECKOE CBOMCTBO, Hecyllee HHPOPMALIHIO O
UX COCTaBE U CTPYKTYpeE.

25. YOC BOAOHOCHBIX, He(pTe W ra30HACHIIEHHBIX MOPOJ. CBA3b C HACHIIICHUEM H
TEPMOOAPUYECKUMU YCIOBUSIMHU.

26. Bmusaue rimancroctr Ha YOC mopo.

27. CBs3b 3JEKTPONPOBOAHOCTHU € IUIOTHOCTHBIMU CBOMCTBAMH.

28. YOC miacToBBIX BOJ: 3aBUCHMOCTh OT MHUHEpaIU3allid, COCTaBa, TEMIEPATYPHI,
napiieHus. BiusiHue yBiaaxXHEHHOCTH Opoibl Ha ee YIC.

29. JlwpnexkTpudeckass MPOHHMIIAEMOCTh IMOPOA Kak Mepa UX TMOJApU3aluHd B
3JEKTPUYECKOM TOJIE.

30. CBsi3b IUAIEKTPUYECKONW MPOHUIIAEMOCTH IMOPOJA C HMX BIAXKHOCTHIO, MOPUCTOCTH,
MUHEpaJIbHBIM COCTaBOM U Jp. cBoicTBamu. I[lpemenbl uW3MEHEHUS AMAIEKTPUYECKOM
MPOHUIIAEMOCTH JIJISl PA3JIMYHBIX TUIIOB MOPO/I.

31. DnexTpoxuMHuecKass aKTHBHOCTh TOPHBIX MOPOJA, €€ CBA3b C (UIBTPALMOHHO —
€MKOCTHBIMU CBOWCTBaMHU.

32. 3aBUCUMOCTD JJIEKTPOXMMHUYECKOH aKTUBHOCTH OT COCTaBa, CTPYKTYPHl M APYTHX
($U3NYECKUX CBONCTB FOPHBIX MOPOJI.

33. JIudnexkTpudecKre CBOMCTBA MUHEPAJIOB M JIPYTHX TOPHBIX TIOPOJI.

34. MarHuTHbBIE CBOWCTBAa TOPHBIX MOPOJ, MapaMeTPhl UX ONMHCHIBAIOIINE. 3aBUCUMOCTh
MarHUTHBIX CBOHCTB TOPHBIX TTOPOJI OT COCTaBa U CTPYKTYPHI.

35. Jlua - , mapa - , deppo - , antudeppomarseTusM MuHepasoB. Hambomnee
pacmpocTpaHeHHbIE B IPUPOJI€ MATHUTHBIE MUHEPAJIBI.

36. 3akoHbBI pacmpeleNeHUs HAKOIUICHMs Telsia B TOPHBIX moponax. Temnodusnyeckue
XapaKTEePUCTUKH TOPOI.

37. 3aBUCUMOCTb TEMJIOPU3NUECKUX XapaKTEPUCTHUK IOPOJ OT COCTaBa U CTPOEHUs
TOPHBIX MOPOJ.

38. CBs3p TemnopU3NYECKUX CBOHCTB TOPHBIX MOPOJ C UX APYTUMH (HU3UYECKUMH
CBOWCTBaMH.

39. EcTecTBeHHass paauMOaKTUBHOCTh TOPHBIX IOPOJ, €€ CBSI3b C (UIBTPAIMOHHO —
€MKOCTHBIMHU CBOMCTBaMH.

40. BzaumojeicTBHE pPAJIMOAKTUBHOTO TIOJS C BEHNIECTBOM TOPHOM IOPOJBI, €ro
3aBUCUMOCTH OT TUIOTHOCTHBIX CBOWCTB MOPO/IBI.

41. EcrecTBeHHasi paJMOAKTHBHOCTh PAa3JMYHBIX THIIOB TOPHBIX IOPOJ M IIIACTOBBIX
barou0B.

42. MexaHHuYecKHe CBOMCTBA FOPHBIX MOpoJI. TeH30pbl HanpsKeHUH 1 1edopMaluil.

43. Ympyrue XapakTepUCTUKH TOPHBIX MOpoA. MX CBS3b C COCTaBOM M CTPYKTYpOH
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MOPOJI, 3aBHCUMOCTh OT BHEIIHUX (DAKTOPOB.

44, AKyCTHYECKHE CBOMCTBAa TOPHOM IMOPOJBI, MX CBSI3b C BEIIECTBEHHBIM M (Pa30BBIM
COCTaBOM, CTPYKTYpOIl U TEpMOOAPUUECKUMHU YCIOBUSIMU.

45. TlornomieHne aKkyCTHYECKUX BOJH B TOPHOI mopojie U (HaKTOphl, €ro onpeestomue.

46. Cps3b YIPYrux U aKyCTUYECKHX XapaKTePUCTUK TOPHBIX MOPOJ.

47. Tunbel aKyCTMYECKUX BOJH B TMopojaax. Mojenb pacnpoCTpaHEHUs YHOPYTux
KoJieOaHuii B MHOTO(a3HOMU cpene.

48. CKopoCTh pacupoCTpaHEHHUs YIPYrux KoieOaHWil B UICATHHO YIPYTUX CIIIOMIHBIX
cpenax u (pakTopsl, ee ompeeIoImue.

49. AxycTuyeckue mapameTpbl TOPHBIX MOPOJ U (PaKTOPHI, KX OMPEACIISIONINE.

50. TIpormecchl, MPOUCXOXICHUS B TOPHOU MOPOJIE MO BO3ICHCTBUEM TOJISI HEHTPOHOB.

51. KommuiekcHbIE TapameTpbl, XapaKTepHU3yIONIMe HHTCHCUBHOCTh B3aUMOJACHCTBUS
HEHUTPOHOB C TOPHBIMHU TOPOJAMH M 3aBHCHMOCTh UX OT XHMHYECKOTO COCTaBa, IUIOTHOCTH,
MOPUCTOCTHU, XapaKTepa HACBIIIEHUS IOPOI.

52. Ilpouecc 3amensieHuss OBICTPHIX HEHUTPOHOB B TOPHOM mopose U (HaKTOpbl €ro
onpenenstomre. OCHOBHbIE HEUTPOHHBIEC MMApaMETPHI MpoIecca.

53. Ilpomecc nudpdy3un TEIIOBBIX HEHUTPOHOB B TOPHOW ToOpoje U (PakTOpbl €ro
onpenenstomue. OCHOBHbIE HEUTPOHHBIEC MMApaMETPHI MpoIecca.

54. HeiitponHnsie 3¢ (eKTUBHBIE CEYEHUSI U UX 3aBHCUMOCTH OT BEIIECTBEHHOT'O COCTaBa
cpen.

55. HeilTpoHHbIE XapaKTEPHCTHKUA BOJOHACHIIIEHHBIX H YTIIEBOJOPOIOHACHIIEHHBIX
OPOJI.

56. HeitTpoHHBIE CBOWCTBA OCAOYHBIX, MATMATHYCCKUX U METAMOP(PUIECKHUX MOPOI.

57. 3aBUCUMOCTh XapakTepa ¥ HWHTCHCUBHOCTH B3aMMOJICHCTBUS HEUTPOHOB ¢
BEIIECTBOM OT MACCOBOI'0 YHCJIA SAEP — MUILLIECHEN U SHEPIUU HEUTPOHOB.

58. B3aumocBsA3p  (QU3MYECKUX  CBOWCTB  TropHBIX  mopoa. Ilerpodusmueckoe
paliloHMpOBaHUE, BbIIENEHUE (PU3UKO — Ie0JIOTHYECKUX KOMILIEKCOB.

59. Meroasl ucciaenoBaHusi MeTpoU3UYECKUX CBS3CHl: (Qu3nueckue, MaTeMaTHUuecKoe
MOJIeIUPOBAHUE, CTATUCTUUECKUH U Ap. HasHaueHue u nenu uccienoBanus.

60. Ponb ucciaenoBanusi GU3UYECKUX CBOICTB B PEIICHHH NMPAMOW U OOpaTHOM 3amauu
reo(u3uKu.

. doTorpaMMeTpus U AUCTAHIMOHHbIE MeTOAbI 30HAMPOBAHMS 3eMJIH.
. OGmue cBefeHUs, TOHITHS O MPEIMETE;
. CymrHocTh a3po(h0TOChEMOK H KOCMOCHEMOK, TUTIBI ChEMOUYHBIX CHCTEM;
. Bugsl cheMoK;
. CbeMOuHbI€ MPOIIECCHI;
. CucteMbl KOOpAMHAT, IPUMEHsIEMbIE B (JOTOrpaMMETPHH;
. DIIEMEHTBI OPUEHTUPOBAHUS OJUHOYHOTO CHUMKA;
. IIpocTpaHCTBEHHBIE KOOPAMHATBHI TOUKHA a3POCHUMKA;
. Macmrab a3poCHUMKOB;
9. KoopauHatsl 1 apajjiakchl TOYEK CTEPEOIIAPDI;
10. DneMeHThl OpPUEHTUPOBAHMUS NTAPbl AAPOCHUMKOB;
11. IlonsaTus o nemupprupoBaHUNA CHUMKOB;
12. JlemgppoBoUHbIE MPU3HAKH OOBEKTOB;
13. Llenu u Tumnsl onepauuii TpaHcHOPMUPOBAHUS CHUMKOB;
14. Cucrembpl KOOpPIMHAT MpPU HA3eMHOH (HOTOrpaMMETPUUYECKON ChEeMKe. DJIEMEHTHI
OpUEHTUPOBAHUS IIPU HA3EMHOI ChEMKE;
15. OGocHOBaHME HCIONB30BAHUSI MOHUTOPUHTAa METOJIOM pajapHOi HHTepdhepoMeTpu.
TpebGoBanus K OOBEKTaM U JAaHHBIM;
16. McTouyHMKH OMMOOK B pe3ysibTaTax Ha3eMHOTO JIa3€pHOTO CKAHUPOBAHHUS.
17. Ananu3 oAMHOYHOIO CHUMKA, OCHOBHBIE OIIPEAEICHUS;
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18. Ananu3 napsl a3pOCHUMKOB, OCHOBHBIE OIIPEIETICHMUS;

19. IIpocTtpancTBeHHas aHAIMUTHYECKAs! (DOTOTPUAHTYJISIINS,

20. Boi0op KOHTPOJBHBIX TOYEK mpH TpaHchopmupoBanuu. OneHka OMmHUOOK
TpaHcQOPMHUPOBAHUS;

21. Ilepeonpenenenre 3HaYCHHI MUKCENEH TpaHCHOPMUPOBAHHOTO CHIMKA;

22. ITocTpoenue nudpoBoit MOAEITN MECTHOCTH;

23. I1;1aHOBO-BBICOTHAS ITPUBSI3KA a3POKOCMOCHUMKOB;

24. [IpumeHneHne OecITUIIOTHBIX JieTaTteNbHbIX ammapatoB (BIIJIA) B mensx a3podhoTocheMKr
JUIs KapToTrpagrpOBaHUS;

25. Bo3aymnas numpapHas cbeMka. OCOOCHHOCTH.

7. A3poJiorusi TOpHBIX NpeInpusTHIA

1. Kakue ocHOBHBIE Ta3bl BXOJIST B COCTaB aTMochepni?

2. Kakue n3aMeHeHHs MPOUCXOAST C BO3AYXOM IIPH €ro ABUKEHHUHU 10 TOPHBIM BbhIpaOOTKam?

3. Kakoii cocTaB BbIIBIXa€MOTO YEJIOBEKOM BO3/1yXa?

4. Yto Takoe pecnupaTopHbIi KO3pGUIIUEHT?

5. Yro Takoe pyAHUYHBIN BO3TyX?

6. Kakum 06pazom oTMeuaeTcsi HalpaBlieHUE JBUKEHHS CBEKETO U 3arpSI3HEHHOIO BO3/1yXa
110 TOPHBIM BBIpAOOTKaM?

7. Kakue rasbl sBISIFOTCS SIIOBUTHIMU?

8. Kakast MakcumainbpHasi KOHIIEHTpalus MeTaHa rasa ponyckaercs [1b B ckonnenun?

9. KakoB cocTaB pyJHUYHOTO BO3yXa?

10. Yto Takoe MEpPTBBI BO3/1yX, U KAKOB €r0 COCTaB?

11. Yro Takoe fUHAMHUYECKHA aKTUBHBIE ra3nl?

12. Kucnopos 1 ero ocHOBHBIEC (PU3NKO-XUMHUYECKHE CBOCTBA?

13. A30T 1 ero oCHOBHBIC (DM3UKO-XUMHUUYECKHUE CBOKCTBA?

14. MeTaH u ero OCHOBHBIE (PH3UKO-XUMUYECKHE CBOWCTBA?

15. Yraekucnslii ra3 ¥ ero OCHOBHbIE (PM3UKO-XMMHUYECKHE CBOMCTBA?

16. Kakne nCTOYHHMKY BBIICJICHUS METaHA CYIIECTBYIOT?

17. Kakue UCTOYHHUKY BBIJIEICHUS YTICKUCIIOTO T'a3a CyIeCTBYIOT?

18. YrapHblii Ta3 U B 4YeM €ro OMacHOCTh?

19. CepoBoaopos 1 ero OCHOBHbBIE (PU3UKO-XUMHUYECKHE CBOMCTBA?

20. IlpenenbHO KOMyCTUMBIE KOHIIEHTPAIMM METaHa?

21. Yro Takoe TeIIoBOH peskuM?

22. Yrto Takoe ra3oBblil pexum?

23. Kakoli auana3oH TemrepaTypsl Bo3ayxa B maxTe pasperieH [16?

24. YTo Takoe re0TepMUYECKHUI IpaIueHT U YeMy OH paBeH?

25. HazoBuTte mpuOOpHI, UCIIOIB3yEeMbIe [l U3MEPEHUS IaBICHUS U IPUHILIUI UX AeHCTBUA?

26. Ilpu kakuX KOHUEHTPALUAX B3PHIBAECTCS METAH, IPU KaKUX TOPUT?

27. Kakue BUJIbI BBIACIICHUSI METAHA CYIECTBYIOT?

28. Yto Takoe cy(sip U Kak ¢ HUM 60poThes?

29. YUro takoe armochepHoe 1aBieHue?

30. Yto Takoe nerazamus?

31. Kakue CymiecTByIOT CIIOCOOBI JeTra3amum?

32. Kakue cymecTByOT BUABI Jera3auu (1o BpeMeHH)?

33. Yro Takoe cxema Jerazanuu?

34. Yto Takoe razoBblif OanaHc MaxThl?

35. Urto Takoe a0COIIOTHOE METAHOBLIAEICHUE?

36. UTo Takoe OTHOCUTEIBbHOE METAHOBBIICTICHUE?

37. Kakue cymecTBYIOT KaTeETOpPUHU YrOJbHBIX IIaXT M0 METaHy?

38. Kakas mpuHsita KiacCU(pUKalMsg ONAaCHOCTH PYIHUKOB IO Ta30BOMY (akTopy JUist
pPYIHUKOB?
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39. KakoB mopsiiok ompeneeHus MmoKa3ares OTHOCUTETbHON Tra3000MIbHOCTH YTOIBHON
1axThl?

40. ®usnyeckuil CMBICI OAPOMETPUIECKUX POPMYII.

41. duznyeckuil CMBICI U MPAKTUYECKOE IPUMEHEHHE OCHOBHOI'O YPABHEHUS a3pPOCTATUKH.

42. Kak nposiBiisieTcs: A€MCTBHE 3aKOHA MTACKAJIS B IIAXTHBIX BEHTUJISIIUOHHBIX CETAX?

43. Kak mposiBisieTcst AeMCTBUE 3aKOHA ApXuMe/ia B TOPHBIX BBIPaOOTKax?

44. ®usznueckuil CMBICI M HNPAKTUYECKOE IPUMEHEHHE YpaBHEHHUS HEPA3phIBHOCTU B
BEHTWISALIMOHHBIX pacyeTax.

45. ®usnueckuil CcMbICI ypaBHEHUS bepHYIM M €ro NnpakTUYeCKOe IPUMEHEHHUE B
BEHTWISLIMOHHBIX pacyeTax.

46. IlpakTuyeckoe 3HAUYEHHE CIEACTBUM ypaBHEHUs DbBepHyIIM M HMX IpaKTUYECKOE
IPUMEHEHHE B BEHTWISILIMOHHBIX pacyeTax.

47. Tun BO3IYIIHOTO MOTOKA B MPOTSHKEHHBIX BBHIPAOOTKAX (IITPEKH, MeUr, KBEPIUIArH U
T.I1.), 3AKOHOMEPHOCTH pacIpeesIeHUs] CKOPOCTEH U 1aBJICHUN B IIOTOKE.

48. Tunm BO3QyIIHOTO IOTOKAa B KaMmepax OOJBIIOrO CEYEHHUs, 3aKOHOMEPHOCTU
pacripesielIeHUs] CKOPOCTEH U 1aBJICHUH B IIOTOKE.

49.Tun BO3OYNIHOTO TIOTOKAa B 3a00€ TYNHKOBBIX BBIPAOOTOK (IIpH BBIXOAE W3
TpyOONpOBO/a), 3aKOHOMEPHOCTH paclpe/ieeHUsl CKOPOCTEH U AaBJICHUN B IIOTOKE.

50.Ha3oBuTe BBl pEXKUMOB JBUKEHHSI BO3/1yXa B TOPHBIX BhIpAOOTKaX.

51.IIpu KakuX yCJIOBHSX B IIaXTaX UMEET MECTO JIAMUHAPHBIN PEXUM JBUKEHUS BO3Tyxa?

52. Ilpu KakuX YCJIOBUSIX B MIAXTaX HMMEET MECTO TYpPOYJIEHTHBIH PEXUM JBHKCHHS
BO311yXa?

55.9T0 Takoe «aBTOMOJIEIbHBIN PEXUM JIBUKEHUS BO3AYXa»?

56.Puznueckuii cMbIca uncia PeliHonbaca.

58.IlpuBenuTe npuMep MECTHOTO a3POIMHAMUYECKOTO COMPOTUBIICHUS.

59.1IpuBenute mpuMep J000BOT0 a3POAUHAMUYECKOTO CONPOTUBIICHUS.

60. Ot kakux (H)akTOPOB 3aBHCUT BEIHYMHA aIPOJAMHAMHYECKOTO CONPOTUBIICHUS TPEHHS
TOpPHOH BBIPAOOTKU?

61.0r kakux (aKTOPOB 3aBHCUT BEIWYMHA KOd(PPHUIMEHTa a’dpPOAMHAMHYECKOTO
COIIPOTHUBJIEHUS TPEHUA?

62.Buj 3aKk0Ha COPOTUBIIEHMS IIPH JIAMUHAPHOM JIBH)KEHUHU BO3yXa.

63.Bux 3akoHa CONPOTUBIIEHUS NPU TYpOYIEHTHOM JABHKEHHH BO3/IyXa.

64.Buj 3aKkoHa CONPOTUBIEHUS IPU PUIIBTPALIMIOHHOM JIBUYKEHUH BO3/1yXa.

65.1TonsITHE @3pOIMHAMUYECKOHN XapaKTEPUCTUKHU BBIPAOOTKH, YUaCTKa, MAXTHI.

. 'eomerpus Hexap.
. ey 1 3a1a4i reoOMETpUM HEAP KaK HAYYHON NUCLIUILIMHBI
. IIpoekuns TOYKU B MPOCKLUAX C YACIOBBIMU OTMETKAMU.
. [Ipoexnus npsAMoN B IPOEKLHUAX C YACIOBBIMU OTMETKAMU.
. B3auMHOe 110J10K€HUE IPSAMBIX B IIPOCKUHUAX C YACIOBBIMU OTMETKAMU.
. B3anMHOe nostoxkeHue npsiMoi U IIIOCKOCTH B IPOEKIUAX C YACIOBBIMH OTMETKAMM.
. IloBepxHOCTH TONOrpahuUIECKOro MopsIKa.

7. A5 pelnieHns: Kakux BOIPOCOB FOPHOTO JieJIa UCTOIb3YETCs CI0KEHUE TOMOrpapuuecKux
IIOBEPXHOCTEN.

8. [nsa pemieHHss KakuX BONPOCOB T'OPHOTO Ji€la HMCHOJIB3YEeTCSl  BBIYMTAHHE
TONOTpapUUECKUX MOBEPXHOCTEH.

9. na pemeHus KAaKUX BOMNPOCOB TOPHOIO Jiela MCHOJB3YeTCSd YMHOKECHHE
TONOTpapUUECKUX MOBEPXHOCTEH.

10. Jlns penieHus Kakux BOIPOCOB FOPHOTO Jieia UCTIOIb3YeTCs JIeJIeHHE TOMorpapuieckux
IIOBEPXHOCTEH.

11. Obuue ceenenus 00 adhHUHHBIX TPOEKIIUAX.

12. BexTopHbIE IPOEKINH, UX PAKTUYECKOE HA3HAYCHHUE.
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13. AkcoHOMeTpHUUYECKNE IPOEKLINN.

14. Onpenenenne KOOpAUHAT TOYEK MEPECECUCHUST BEPTUKAIBHOM CKBAXKUHBI C 3aJI€XKBIO.
15. 'eomeTpuueckue 311€MEHTHI U ITapaMeTPhl 3aJIEXKH.

16. 'unicomeTpuueckue MmiaaHbl 3aJ€KHU, METOIbI UX MIOCTPOCHHUSI.

17. MOIHOCTD 3aJI€3KU U €€ BUIBI.

18. I'myOuHa 3aneranus.

19. NukMHOMETpUYECKast CheMKa CKBAXKUH.

20. ITocTpoeHue TUICOMETPUIYECKOTO MIaHa U30MOIIIHOCTH.

21. B3auMHO€E NOJI0KEHUE NMPSAMOM U TOUKH B IMIPOEKIMSIX C YHCIOBBIMU OTMETKaMHU.

22. PenieHre TOPHO-TE€OMETPUYECKUX 3a/1a4 B AKCOHOMETPUYECKUX MPOCKITHSIX.

9. TexHoJiorus ¥ 6€30NaCHOCTH B3PbIBHBIX PadoT

1. Texnonorus Benenus BP ¢ momompto I (oGmacTs mpuMeHeHHs, CIOCOObI COSTMHEHNUS
AU npu MoOHTaxke B3PBIBHOM CETH, CpEACTBa Il CO3JaHUs HEOOXOJAMMBIX 3aMEJJICHUH,
unnnuupoBanue JIIII). TpeGosanuss IIb Kk wW3roroBieHHI0 OOEBHKOB M IMPOMEXKYTOUHBIX
JIETOHATOPOB, BBOJI ONIACHOM 30HBI, YHUUTOKEHUE).

2. Knaccudukanusi B3pbIBHBIX aBTOHOMHBIX MPUOOPOB 0 MPUHLUIY MUTaHUS M 001acTH
npumeHnenus. [IpuBectu npumepsl. OCHOBHBIE XapaKTEPUCTUKU U 00JIaCTh HA3HAUEHUS YCTPOIlCTBa
B3pbIBHOrO ManorabaputHoro tuma JK3-2462, ero NpUHLUIIHAAILHOE OTJIMYHE OT B3PBIBHBIX
MAaIIMHOK MPEIbIAYILNUX CEPUH.

3. BspblBuaThle BelIECTBA, WX THUIBI, 00s3aTEIbHbIE KOMIIOHEHTHI, XapaKTEPUCTHKHU
(OpM3aHTHOCTS. ..), KUCIIOPOIHBII OanaHc

4. Tlpu xakoil KOHIIEHTpAllUM MeTaHa 3anpeiiatorca BeaeHue BP? Ilpu kakom conepxkanuu
ATOBUTBIX IPOJYKTOB B3pbIBa BO3MOXKEH JONYCK JIoJeil B 3a00il mocine mnposeneHuss BP?
Jomnyctumoe Bpems IpoBeTpUBaHUs BbIpaOOTKHU mociie B3phiBa? Kakoil BennuuHe okcuia yrieposia
SKBMBaJIEHTEeH | 11 guokcuza asora? Korza npou3BOOUTCS 3aMep METaHA B MECTE YKPBITUSA
B3pBIBHUKA Ha IIAXTaX W PyJHUKAX, OMACHBIX 10 Ta3y U MbUIH? B 3a004X KakuX BBIPAaOOTOK MOTYT
npoBoauThCcd BP Ha yronpHbIX mIaxTtax M pyAHMKax, ONACHBIX IO razy u neumm? B kakux
BBIPAOOTKAX JOMYCKAECTCS UCIOJIb30BAHUE TOJIBKO UCKPOOE30IaCHBIX B3PBIBHBIX TPHUOOPOB?

5. Cnoco6sl ununuupoBanus [IIII. Kakum o0pa3oM MOXHO €O34aTh 3aMeUIeHHE IpU
ucnosnbszoBanuu J{111? OcHoBHbIe criocoOb! coenquuenus LU mpu MoHTa)ke B3pbIBHOM ceTu.

6. Jletonupyromuit mHyp. Ero HazHaueHue, XapaKTepUCTUKH, NPUMEHEHHE (TOSCHHUTH
cxeMmoM), ucneiTanus. MiMeeT 11 OH OTHOIIEHME K 3akurareiabHol TpyOke? Eciu mmeer, To Kak B
He€é BcraBiserca? Bo uto oH Moxer BcraBiATbesa? CoeauHseTCs JIM OH C JIeTOHaTopamu (c
kakumu)? Ecnu «ay», To kak?

7. Tpe6oBanus IIb k B3pbIBHMKaM (BO3pacT, MosiyueHHe EIMHON KHWXKKHM B3pHIBHHKA,
HE0OXOUMbIE CTAXKUPOBKHU, OTMETKU B Y 1IOCTOBEPEHUH, U3bsTHE TalloHa PeAYNPEKICHHUS. .. ).

8. Koncrpykuuu K/, 9/1, 3AK3 n K3/II. Ux HazHaueHue.

9. Tpebosanus I1b ocHoBHBIM curHanam npu BeaeHuu BP. Mx Ha3Hauenue, neicTBus npu
curHanax. KTo umeer npaBo ux rnopasarb U Kornaa?

10. B cooTBeTcTBUM C KaKMMH JOKYMEHTaMH HEOOXOJUMO OCYILIECTBISTh B3pbIBHbIC
pabotel cornacHo TpeboBanusiM [Ib? Kakue B3pbIBHbIE paboOThl pas3periaercss MPOBOAMTH MO
cxemam? Krto cocrasiser u noanuceiBaet cxemy? Tpedosanus [1b k cogepxaHuio cxemsl.

11. DnexTpoaeToHaTOpbl, MX YCTPOMCTBO, HA3HAUYEHHUE, XAPAKTEPUCTHUKH, IPUMEHEHHUE,
ucneitanus. Kakum 006pa3zom coznaercs 3aMeasieHue Mpu JIEKTPUIECKOM CIIocoOe B3pbIBaHUs?

12. YcTpoiicTBO BOIHOBO0B cucTeMbl «Kopiryn», ux cBoictBa. CriocoObl HHUITMUPOBAHUS

BOJIHOBO/JIOB.

13. TexHonorus MNpOBEJNEHUS TMOA3EMHBIX TOPHBIX BBIPAaOOTOK B3PBIBHBIM CIOCOOOM
(OCHOBHBIE OTlepalliK, OCHOBHBIE TApaMETPhl, HA3HAYEHHUE LIITYPOB, MOPSIIOK pacyeTa).

14. [eronupyroummii muyp. Ero Ha3HaueHue, o0iacTb NPUMEHEHHs, JOCTOMHCTBA U
HenocTtatku B3pbiBaHus ¢ momonieio JII. Yawmuroxenue JIII, m3rotoBineHue OOEBUKOB, BBOJ
ornacHoi 30HbI. UTo 3anpemaercs npu padore ¢ 11?7
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15. MaccoBblii B3pbIB Ha MOBEPXHOCTH, AOKYMEHTALMsI, OTBETCTBEHHOCTh, PYKOBOJCTBO,
ocHoBHBIE TpeOoBanus I1b.

16. Cucrema MHUIIMMPOBAHUS HEAIEKTpUdeckas BoJaHoBoAHas tuna «Kopuyn». OcHOBHBIE
3JIEMEHTHI, IPUHIMUN AelcTBUsA. O0JacTh NPUMEHEHHUs, JOCTOMHCTBA, HEIOCTATKH, BO3MOXKHO JIU
3aMEeJUIEHHOE WM KOPOTKO3aMEUIEHHOE B3pblBaHUE. Ecin OHM BO3MOXHBI, TO Kak (4em)
OCYILIECTBIIAIOTCA?

17. Kancronb-geToHaTop, €ro Ha3Hauye€HHe, NPUMEHEHHE, HCIBITAHUS. 3aXKuraTelibHas
TpyOKa, e€ pa3mepsl, Ha3HaueHue. [[0ACHUTh MPUHIUINAIBHON CXEMOH.

18. YaenpHslii pacxon BB, criocoOsl onpenenenns. 3aBUCUMOCTb OT YCJIOBHUN B3pbIBaHUS.
Heo6xoauM-mu oH 1711 onpeeeHus napaMeTpoB B3pbiBa?

19. DnekTpoorHeBoit crocod B3phIBaHUS, 00JaCTh IPUMEHEHHUs coriacHo TpeboBanuii 116,
JIOCTOMHCTBA, HEIOCTATKH, BO3MOJYKHO JIM 3aMEIJICHHOE WM KOPOTKO3aMEUICHHOE B3pbIBaHME.
Eciin oHM BO3MOXHBI, TO KaK (4eM) ocyliecTBIA0TCA. [I0SICHUTh NPUHIIMIINATIBHOW CXEMOH.

20. CocraB cuCTeMbl [UIsi WHULMUPOBAHUSA  DJEKTPOHHBIX JIETOHATOPOB  THIIA
DAVEYTRONIC. HaznaueHrie OCHOBHBIX KOMIIOHEHTOB.

21. Orkaspl, ux knaccupukamus. CopepikaHue WHCTPYKIMU IO JIMKBUIALMU OTKAa30B.
JleiicTBus B3pBIBHUKA PH OOHAPY)KEHUHU 0TKa30B. Kakue paboThI 3ampemaroTcsi B MECTax OTKa30B?

22. BspplBaHME JACTOHUPYIOIIMM IIHYpPOM, O00JIaCTh TNPUMEHEHHs, JOCTOMHCTBA,
HEJOCTaTKH, BO3MOXKHO JIM 3aMEIUICHHOE WIM KOPOTKO3aMEUIEHHOE B3pbiBaHue. Ecim oHu
BO3MOXXHbBI, TO Kak (4eM) ocywecTBsitoTcs. [losicHUTh NpuHUMIIHMAIBHONW cXeMol. OCHOBHbIE
cnocoOsbl coeaunenus JI npu MOHTa)ke B3pbIBHOW CETH.

23. VHuuuupoBaHME B3pbIBa B3PHIBHOM MAIIMHKON IpPH HCIOJB30BAaHUU 3JIEKTPOHHBIX
neronaropoB Tuna DAVEYTRONIC.

24. Cnoco6s B3pbiBaHus. CyIIHOCTb, JOCTOMHCTBA, HEJIOCTATKHU.

25. OrueBoii cioco0 B3pbIBaHuUs, 0071aCcTh MPUMEHEHHS COIrNIacHO TpeboBaHUsAM HOBBIX 11D,
JIOCTOMHCTBA, HEIOCTATKH, BO3MOXKHO JIM 3aMEIJICHHOE WM KOPOTKO3aMEIJIEHHOE B3pbIBAHMUE.
Ecnu oHM BO3MOXKHBI, TO KaK (4eM) OCYILECTBIIAIOTCA. [[0SCHUTh NPUHIMITUAIBHOM CXEMOIA.

26. 3aboiika: HazHaueHue, d3QpdexTuBHOCTh. TpedoBanms [1b k 3a00iike: B KaKUX yCIOBHAX
B3pbIBaHuEe 0Oe3 3aboiiku 3anpemeHo? Kakue wmarepuansl paspemiaercs M 3alperiaeTcs
UCII0JIb30BaTh B KauecTBe 3a00iku? JlaTh MUHUMAJIbHYIO JJIMHY 3a00KHU AJIs IIITYPOB U CKBAYKUH.

27. Pacnonoxxenue narpona-6oesuka (I1b) B mmype, mecta ux U3rotoBieHus. 3aBUCUT JIU
Ha3BaHME BHJOB HHUIMAIMKM 3apsina BB or mecta pacnonoxenus IIb B 3apsane? Cxonbko
paszpemaercs pa3mewiaTs [1b B o1HOM mype npu CIUIOIIHOM 3apsiae?

28. Meroast BP, o6mactu ux nmpumMeHeHus.

29. 3anperHas U onacHas 30HbI, UX Ha3HAYCHHE, MUHUMAJIbHBIE pa3Mepbl. MOMEHTHI BBOAA
3anpeTHO U onacHoi 30H. Korna BBICTaBISIIOTCS M KOTAa CHUMAIOTCSI OCThI HA IPaHUIAX 3THUX
30H? Kakyro paboty 3anpemniaercs nopy4arb HOCTOBBIM?

30. Ycrpoiicto . [Tepeuncnuth OCHOBHBIE CXeMbI B3pBIBHOM ceTu ¢ npuMmenennem J{111.
Korna BBoauTcs onacHast 30Ha ipu BeaeHuu BP ¢ npumenenuem /1111

31. Ilousarue BB u 3apsina BB. Knaccudukanus 3apsnos BB nonoxxenuto, mo KOHCTpyKIUH,
1o (¢opme, 1o Xapakrepy JIeicTBUS.

32. Hopmbl mnepeHocku BM cormacHo tpeboBanusm IIb. Tpebosanus IIb k
Tpa"cnopTupoBanuio BM no crtBosmy miaxTel. JlomycTMMas IUIOIIajp IOjda KIETH HA OIHOIO
B3PBIBHMKA WJIM MOJHOCYMKA ¢ cyMkamu BB. Ckopocts TpancnoptupoBanus BB no nogzemHsM
BbIpabOTKaM. KaKUM TPaHCIOPTOM pazpelaercs 10CcTaBiIsiTh BM B MOJ3eMHBIX YCIOBUSAX K MECTY
npoBeaeHus padoT?

33. OcHOBHbIE ITPaBUJIA U PEKOMEH/IAIIUH NP pa3padOTKe KOMILJIEKTa LIITYPOB MPHU BeICHUH
EBP.

34. TpeGosanus IIb mpu nomycke mrofeld B IMOJ3eMHBbIE BBIPAOOTKH I1OCIIE MacCOBOTO
B3pbIBa (IIPU KaKUX YCIOBUSX, KTO M KOIJa JaeT pa3pelieHre Ha J0NyckK). YTo JOHKHBI JIMYHO
IIPOBEPUTH HAYAIIBHUKH Y4aCTKOB MJIM MX 3aMECTUTENHN B IIEPBYIO CMEHY I10CJIE MacCOBOIO B3pbIBa?
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Yro 00s3aHBI CHUCTEMAaTHYECKH KOHTPOJIUPOBATh PYKOBOAMTENIM B3PBIBHBIX paboT B paiioHe
IIPOBEJCHHUS MaCCOBOTO B3pbIBA?

35. YcrpoiictBo anekrponHoro aeroHatopa DAVEYTRONIC. Ero ocHoBHble (QyHKIUU.
be30macHOCTb 2IEKTPOHHOTO JETOHATOPA.

36. Knaccudpukamus ckinagoB BM 1o Ha3Ha4YeHHIO, YCTPOWCTBY H JIMUTEIBHOCTH
¢dbyakuuonupoBanus. I[llupuna 3amperHod 30HBI ckiaagoB BM. Paccrosnue ot orpaael 10
Onmxkaiiero xpanmiuia. OxpaHa CKJI1aJ0B, CPEICTBA CBSI3U, IPOTUBOIOXKAPHBIE CPE/ICTBA.

37. Natb onpeneneHue kucinopoanoro 6ananca. Kakum 6siBaeT Kb, uem xapakrepusyercs u
kak onpexaensercsa? IlpuBectu npumep. Kakoihi Kb pomkusl umers BB, uncnonb3yemsie B
HOJ3EMHBIX BbIpaOOTKax?

38. Tpebosanus I[1b k xpanennro BM Ha mectax paboThl (B 4eM TOJDKHBI XpaHUThCS BM,
JIOCTaBJICHHBbIE K MecTaM pPa0OThl; YTO IOJUIEKHUT IOCTOSIHHOM OXpaHe Ha MecTax paloT; rue
JOJDKHBI HaxoauTbcs BM mpu Benenun BP B HaceneHHBIX MyHKTax; B KakoM 00BbeMe MOXKHO
xpaHuTe BM 10 3apspkaHus BHE 3aIPETHOM 30HBI M B €€ Ipenesax; KaK JOJDKHBI XPaHUTBCS
0O0EBUKM U CPEICTBA MHUIMMPOBAHUS; HA KAKOM PACCTOSHUU 3aIIPEIAeTCsl MPUMEHATh OTKPBITHIN
OTOHb U KYPHTh).

39. MuuuuupoBanue. Bo3OyxaeHue neTOHAMKM MHULMHMPYIOIIKUX M MPOMBIIIIEHHBIX BB.
OcHOBHBIE CIOCOOBI MHULIMUPOBaHUSI (B3pbIBaHUs). Buibl nHumupoBanus 3apsa10s BB.

40. Tpeboanus I1b k comep)kaHui0 MpPOeKTa OYpPOB3PBIBHBIX M B3pbIBHbIX paboT. Korna
HE0OXOIMMO COCTaBJIATH MPOEKTHI B3PbIBHBIX pabo1? Kakue opranuzanuu J0JAKHbI UIMETh TUIIOBOI
npoekT? Jljig yero oH Hy»eH?

41. Cnoco6s1 npobienust Herabapurta. [lopsmok pacuera.

42. Henu co3zpanus npomeinuieHHbIXx BB. MuauBuayansHeie u cmeceBbie BB (mpuBectu
npuMepsl). JloOaBkH, BBOIUMBIE B COCTaB cMeceBhIX BB.

43. JlokymeHTbl, HeoOxoaumble i yuyera BM. Ilo kakuM JOKyMEHTaM B3PbIBHHUK IOTYy4aeT
BM? KT0 ux 3amoJyiHS€T U 9YTO B HUX YKa3bIBACTCS?

44. MaccoBblil B3pbIB Ha MIOBEPXHOCTH. OCHOBHBIE Pa3/eiibl TUIIOBOTO MPOEKTa MacCOBOTO
B3pbIBa. UTO B ceOs BKIIFOYACT PacIoOPsIOK B3phIBa?

45. CymHocths KopoTko3amezieHHoro B3pbiBaHus (K3B). JlocromHcTBa (BiusiHME Ha
oracHble (paKTOpPHI B3phIBA, TeXHONIOTHIO BP, kauecTBO npobneHwmst, 6€301acHOCTS ...), HEIOCTATKH
K3B, uem gocturaercs?

46. Tpeboanus IIb k coaepkaHMIO Macnopra Ha B3pbIBHbIE paboTel. KTO momkxeH
YTBEP)KJaTh MaCMOPTa B3PBIBHBIX U OYPOB3PBIBHBIX paboT?

47. BpyObl. Ha3nauenue, TUnbl, KOHCTPYKIHMH. JIOCTOMHCTBA M HEIOCTATKH MPSMBIX U
HaKJIOHHBIX BPYOOB.

48. Ilpenoxpanutensubie BM, npuunHa Ha3BaHus (YTO U OT YEro MNpeNoXpaHsercs), ux
KJ1acchl, 00J1aCTh MPUMEHEHUs corinacHo TpedoBanusM I1b.

49. besonacHele paccTostHus Ipu BP, oT yero 3aBucsT, kak onpeaensatorca? MUHUMaIbHbIE
paccrosiHug oT 3apsina BB no Omkaiimeil oOHa)kKeHHON MOBEPXHOCTH MO YIIIIO U MOPOJAE COIJIACHO
tpeboBanusm I1b.

50. Tunsl npombinuieHHbIXx BB. Knaccudukanumum BB: mo npumenenuto, ¢gusmyeckomy
BUJY, XMMHUUYECKOMY U MEXAHUUYECKOMY COCTaBY.

51. Bunpel xummueckux mnpespameHuii BB. Jleronanms, e€ oriauume OT TOpeHUs Hu
TEPMUYECKOTO PA3NIOkKEHHsI. 3aBHUCHUMOCTh CKOPOCTH JETOHAllMU OT (DU3MKO-MEXaHHUECKUX
napametpoB BB (muioTHOCTH, 3€pHUCTOCTH, BIAXXHOCTH...). KpuTrnueckuit 1 npeaenbHblil 1uaMeTpbl
YIUTMHEHHOTO 3aps/ja, JaTh YMCICHHbIE 3HAUYEHUs I aMMOHHMTA WM Joboro BB. 52. Curnansl
npu BP, xem, korjga 1 Ha OCHOBaHMHU Y€ro OHM NoAaroTcs. JIedCTBUS OTBETCTBEHHOTO MEPCOHANA U
JIOJEH MOCIIe UX MOAAYH.

53. Pacuér (onpezenenne) 0€30MacHOTO PacCTOSHUS MO Pa3i€Ty KyCKOB MOPOIbIL.

54. Yro pomkHa HMMeThb opraHusauus, npousBojsamias BP. Ilo kakum noxymeHTam
npousBogarcs BP. Ilepconan s BP.
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55. Omnacusble (akTopbl B3pbiBa. ['paHKIla OMACHOM 30HBI B MOJ3EMHBIX yCIOBUAX. Pacuér
0€30MacHOTO PACCTOSIHUS TI0 JIEHCTBUIO yIAPHOM BO3AYIITHOM BOJIHBI HA COOPYKEHUS U YEJIOBEKa.

56. B3pbiBuaThle BeIIECTBA, WX THUIIBI, OO0S3aTENbHBIE KOMIIOHCHTHI, OCHOBHBIC
XapaKkTepUCTUKH (OpU3aHTHOCTH, pA0OTOCIIOCOOHOCTH), KUCIOPOIHBIN OalaHC.

57. Pacué€r Ge30macHOr0 pacCTOSHUS IO JCUCTBUIO CEHCMHUYECKOW BOJHBL B uém eé
omacHocTh. Kakoil mapamerp (CKOPOCTh pacmpOCTpaHEHHs BOJIHBI, JaBJICHHE, AaMILTUTYJa
CMEICHUST YaCTHL, CKOPOCTh CMEIIEHHsI YacTHIl IOpOJbI) Haubojee CHIBHO OIpeesieT
pa3pyLIUTEIbHYIO CUTY BOJIHBI?

58. Kitaccudukanust BB mo ycnoBusMm npumenenus. LIBeT mosiocs! wim 000JI0YKH MaTpoHa
BB, nipumepsl.

59. OcHoBHbIE NapaMeTpbl 3JIEKTpPOoAEeTOHATOpoB. [lo KakuM mnpHU3HAKaM pa3IMyaroTCs
3JIEKTPOIETOHATOPbI?

60. MakcuManbHOE JOIYCTUMOE pAcCXOXJIECHHE MEXAY pacu€THbBIM M HU3MEPEHHBIM
conpotusiienneM DBC. MakcumanbHas gonycrumas macca BB nipu pydHo# mepeHOCKe COBMECTHO
¢ JeToHaTopamMu. Y cioBus 3arpenieHus: nposenenus BP? bezonacHbie paccTossHUsI OT OTKPBITOrO
oras 1o BM.

10. I'opHble MalIMHBI 1 000PYI0BaHME.
. Knaccuguxkanus ropHsIx MaIiuH.
. CriocoOslI pa3pyuieHusi TOPHbIX IOPOI.
. MexaHunueckue cBoicTBa TOPHBIX MOPOJ KaK 0OBEKTOB pa3pyLEHHs.
. YciioBus dKCIUTyaTalluu U TpeOOBaHUS, IPEABABISEMbIE K TOPHBIM MAILIMHAM.
. [loponopaspymaromuii ”HCTPYMEHT FOPHBIX MAalllKH.
. BbieMouHbIe MalIMHbBI C KOPOHYATHIMU (CTPEIOBUIHBIMU) UCIIOJHUTEILHBIMUA OpraHaMH.
. BeleMouHbIe MalIuHbI ¢ 6apOBBIMU UCIIOJHUTEIBHBIMU OpraHaMu.
. Y3K03axBaTHbIe KOMOAHBI ¢ OapaOaHHBIMU HCIIOJHUTEIHLHBIMU OpPTraHAMHU.

9. Y3Kko03axBaTHbIe KOMOAHbI CO ITHEKOBBIMH UCIIOJIHUTEIBHBIMUA OpIaHaMH.

10. BelemouHBIE TOpHBIE MaIIMHBI C OapaOaHHBIMM MCIIOJHUTEIbHBIMU OpraHamMH
U30MpaTeIbHOIO AEHCTBHSL.

11. BplemMouHBIE TOpHBIE MAIIMHBI C OYpOBBIMH (POTOPHBIMH) HCIIOJHUTEIHLHBIMU
OpraHaMH.

12. BeleMOYHbIE TOPHbIE MAIIUHBI C AUCKOBBIMU UCTIOJIHUTEIbHBIMUA OpraHaMH.

13. BeleMOYHBIE TOPHBIE MAIIMHBI CO INTAHTOBBIMU UCIIOJIHUTEBHBIMU OPTaHaMHU.

14. BbleMOUYHBIE TOpHBIE MAalIMHBI C KOPOHYATHIMH (ILAPOLIEUYHBIMH) HCIOIHUTEIbHBIMU
OpraHaMH.

15. Koncrpykius, 0671acTh IPUMEHEHUS U IPUHIUI paOOThl BHIEMOYHBIX CTPYT.

16. Buapl HCTIOTHUTENBHBIX OPraHOB TOPHBIX BHIEMOUYHBIX MAIlIHH.

17. KoHcTpyKuus, OpUHIMI paboThl U 00JIaCTh MPUMEHEHHS HHANBUyaTbHbBIX CTOEK.

18. KoHcTpyKIus, NpUHIUI paboThl U 001aCTh MIPUMEHEHUS aHKEPHOU Kperu.

19. KoncTpykuus, NpuHIMNI paboThl U 00J1aCTh IPUMEHEHHS TFOOMHTOBON KPETIH.

20. KoHCTpyKIHs, NPUHIUT paboThl ¥ 007aCTh IPUMEHEHHSI paMHOMN (apOYHOI) Kperu.

21. KoHcTpykuus, DpuHIUNI paboThl U 00J1aCTh MPUMEHEHHS] MEXaHU3UPOBAaHHON KPETu.

22. Bujpl 5KCKaBaTOpPOB FOPHOPYIHBIX MPEAIPUITHH.

23. KOHCTpYKTHBHBIE OCOOEHHOCTH M O0JIACTh NPUMEHEHHs HSKCKaBaTOPOB C MpPSIMOM
JIOTIaTOM M KaHAaTHBIM MEXaHU3MOM HaIopa.

24. KOHCTpYKTHBHBIE OCOOEHHOCTH M OOJIACTh NPUMEHEHHUs HKCKABATOPOB C MpPSIMOI
JIOTIaToM U 3y0uaTo-peeuHbIM MEXaHU3MOM Haropa.

25. KoHCTpYKTHBHBIE OCOOEHHOCTH M 00JIaCTh MPUMEHEHUS THPABIMYECKUX IKCKaBaTOPOB
C IPSIMOM JIONATOM.

26. KoHCTpYKTHBHBIE OCOOEHHOCTH M 00JIACTh MPUMEHEHUS THIPABIMUECKUX SKCKAaBATOPOB
¢ oOpaTHO¥ JIONaTOM.

27. KoHCTpYKTHBHbIE OCOOEHHOCTH M 00aCTh MPUMEHEHUS IpariaiHoOB.
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28. KoHCTpyKTHUBHBIE OCOOCHHOCTH M 00JIaCTh IPUMEHEHUS TpeiidepoB.

29. KoHCTpyKTHBHBIE OCOOEHHOCTH M 00J1aCTh IPUMEHEHHS POTOPHBIX 3KCKaBaTOPOB.

30. KoHCTpyKTHBHBIE OCOOCHHOCTH M O0OJacTh NMPUMEHEHHS MHOTOKOBIIOBBIX IICTTHBIX
9KCKaBaTOPOB.

31. BrleMOYHO-TPaHCIOPTUPYIOIINE MALINHBI.

32. MamuHsl 11 THIPOMEXaHHUECKOU TOOBIYH MOJIE3HOTO0 HCKOTIAaeMOTO.

33. YcraHOBKH JOCTaBKH Ipy3a MO ACHCTBHEM COOCTBEHHOTO Beca.

34. I'mapo- ¥ MHEBMOTPAHCTIOPTHBIE YCTAHOBKH.

35. KonBeiiepHblil TpaHCIIOPT.

36. KanatHas oTKaTKa U CKpernepHble YCTAaHOBKH.

37. Buzpl IaxXTHBIX MOAbEMHBIX YCTaHOBOK.

38. Ilpunuun paboTsl 1 000PYAOBAHKE MIAXTHBIX MOIBEMHBIX YCTAHOBOK.

39. Buasl 1 0COOEHHOCTH KOHCTPYKLIUHU JIOKOMOTHBOB.

40. Buapl 1 0COOEHHOCTH KOHCTPYKIIMH BaroHETOK.

41. Ilorpy30o4Hble U IOTPY30YHO-JOCTABOYHbBIE MAILINHBI.

42. CaMOXOJHbIE TPAHCIIOPTHBIE MAIITUHBI.

43. BcnomorarenbHbI TPAHCIIOPT LIAXT U PYIHUKOB.

44. O6opyaoBaHue Ui BpallaTeIbHOr0 OypeHHs MIMTyPOB M CKBAXKHH.

45. ObopynoBaHue /i yAapHOTo OypeHus IIIYPOB U CKBaXKUH.

46. O6opynoBaHue Ui yAapHO-IOBOPOTHOTO OYPEHHUSI IITTYPOB U CKBAKUH.

47. ObopynoBaHue i BpallaTeabHO-yIapHOr0 OYpPEeHHsI IIMTyPOB U CKBAXKHH.

48. ObopynoBaHue i LIAPOIIEYHOr0 OypEeHUs IIIMYPOB U CKBAXHH.

49. ABTonogatuyuku OypOBBIX MAIITUH.

50. IIlaxTHBIE YCTAaHOBKH BOJOOTJIMBA U PACCOJIOYIATICHHUS.

51. Hacocsl TOpHOOOBIBAOIINX TPEIIPUATHH.

52. IllaxTHbIE THEBMAaTUYECKUE YCTAHOBKH.

53. Kommpeccopsl TOPHOAOOBIBAIOIINUX MPEIIPUITUH.

54. BenTuiiauus maxT U pyJHUKOB.

55. IlaxTHBIE BEHTUIISTOPBHI.

56. Bugpl, 0051acTh MPUMEHEHHSI 1 KOHCTPYKITUS TPOXOTOB.

57. Buapl, 0651aCTh MPUMEHEHHS U KOHCTPYKLUS IPOOHMIIOK U MEJIbHUII.

[IpuMepsl IpakTUYECKUX 3aJaHUI: HE IPEyCMOTPEHO.

3.4.  Tlopsmok mpoBeneHus rocy1apCTBEHHOTO K3aMEHa.

I'ocynapcrsennsiit 3x3ameH o OIIOII BO npoBoauTcs B mucbMeHHOM popme.

B nauane sk3amMeHa Kaxaplidi OOy4arOlIUKCS TOJydaeT OAMH dK3aMEHAIMOHHBIM Ouier u
JIOCTaTOYHOE KOJIMYECTBO JIMCTOB co mmTamnoM Ilonmpasgenenus. 3ameHa 5K3aMEHALlMOHHOTO
Oounera He JOMycKaeTcs. DK3aMEHAllMOHHBIM OWJIeT COCTOMT W3 IIECTH BOMPOCOB IO OJHOMY
BOIPOCY U3 KaKJOW JUCLMILIMHBI BBIHOCUMOM JUIs CITa4M FOCYAAPCTBEHHOIO dK3aMEHa.

OTBeT 00y4arolerocs Ha Bce BOIPOCH OMiieTa rocyJapCTBEHHOIO 9K3aMeHa MPOU3BOINUTCS
B MMUChbMEHHOU (hopMme.

B aymuropun B TedeHHME HK3aMEHA HAXOJUTCS KOMMCCHSA, YTBEpXKIEHHAs IPHUKA30M II0
yauBepcuteTy. Ilpeacenarens I'DOK ocyiecTBisieT KOHTpoOJb 3a COOJIOJEHHEM MOpsIKa
MIPOBEJICHUS TOCYJApPCTBEHHOTO SK3aMeHa.

JUIMTeNbHOCTh TMOATOTOBKM OOYYaroIIMMUCA OTBETOB Ha BOIPOCHI HK3aMEHAIIMOHHOTO
Owiera He [JOJDKHA TMPEBBIIATh TPEX acCTPOHOMMUYECKHX uacoB. Bo Bpems moAroToBKu
oOydaromuecss HMMEIOT TMpaBO  I[OJIb30BATbCA  IEYATHBIMM  CHPABOYHBIMU  UCTOYHHKAMU
uHpopmManuu. Vcrnonb3oBaHWe 3JEKTPOHHBIX HCTOYHMKOB MH(GOpPMAIlUHU, CPEJCTB CBSI3U U CETH
HHuTepHET BO BpeMs IPOBEAEHHS IOCYAapCTBEHHOIO K3aMeHa HE JOITYCKaeTCsl.

[lo 3aBepmieHMM »5K3aMeHa CEKpeTapb COOMpaeT 3K3aMEHALMOHHBIE PA0OTHI KaXI0To
oOyyaroIerocsi, IpoBepseT MPaBUILHOCTh opopmiieHHs. PaboThl mepemaroTcs mpeacenaresno u
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YJIeHaM KOMUCCHUU JJIs IPOBEPKHU.

WroroBas oreHka ompenensercs KOJUIETHAIBHO WIEHAMHU SK3aMEHAIlMOHHOM KOMHCCHM Ha
OCHOBaHUU cpegHeapru(PMeTHIecKoro BHIYUCICHUS, IPU 003aTeTbHOM NPUCYTCTBUU IpeCceaaTeNs
komuccuu. [Ipu cnopHoM MOMEHTE roJIoC Mpece1aTelNs Pelatouii.

Pe3ynbrarel npoBeaeHHs] TOCYIapCTBEHHOTO 3K3aMeHa OIpeAeNisatoTcs OallIbHOM crcTeMoit
W OrjamarTcs mociie ohopmiIeHHs] MpoTokoyioB 3acenanuii ['OK Ha criemyronuii pabouuii 1eHb
nocJje AHs nposenenus ['93.

3.5. IlepeueHnp nuTepaTypbl, pa3pelIcHHONH K HCIOJB30BAaHUIO HA TOCYJapCTBEHHOM
IK3aMEHE.

1. KoponoBckuii, Hwuxomnaii BmagumupoBuu. ['eomormsi : ydyeOHoe mocobue st
npukiagHoro O6akamaBpuata [Tekct] : YueOHnoe mocobue / H. B. KopoHoBckwii. - 2-€ u3j., ucnp. u
nom. - M : U3narensctBo FOpaiit, 2018. - 178 c.

2. Topogauuenko B. U., JImutpue A. II. OcHOBBI ropHOro nena : y4eOHUK IS BY30B.
Mockaa : I'opH. kH. : U3g-Bo MI'TY, 2008. 456 c.

3. T'eone3ust m mapkmeiaepus: yaeOHuk st By30B / B.H. TlomoB [u ap.] MockoBckuit
rocynapcTBeHHbId TopHbl yHHBepcuteT ; Ilox pexa. B.H. IlonoBa, B.A. bykpunckoro 3-e¢ usa. -
Mockaa : I'ops. KH., 2010. - 453 c.

4. Xonskun B.B., Konecarosa O.C., Cubunesa H.C. Boiciias reonesus : yauebHoe mocodue /
MI'TY. — Marauroropck : MI'TY, 2017.

5. HoBuk I'.fl., PxeBckuii B.B. OcHOBBI ¢u3uku ropHbiXx mopon. — M.: KamxkHbIil gom
«JIMBPOKOM», 2010. — 360 c.

6. JlumonoB A. H., I'aBpunosa JI. A. @oTorpamMmmeTpusi ¥ AUCTAHIIMOHHOE 30HAWPOBAHUE :
yueOHUK 111 By30B. MockBa : AkajeM. npoekT, 2016. — 296 c.

7 Illesuenko JI. A., Kocrepenko B. H., CmupnoB O. B. A3posiorusi rOpHbIX NPEANPUITHIH :
yaeOHoe nmocobue. Mocksa : I'opH. kH., 2020. 219 c.

8. Aopamsan, I'.O. TI'eomerpuss nemp. Iloacuer u ydeT ABMXKEHHS 3aMacoB TOJE3HBIX
uckomnaembIx : yuyebnoe nmocobue / I'.O. Abpamsn, JI.W. boposckuii, E.H. TomukoBa. — Mocksa:
MUCHUC, 2018. — 24 c.

9. Manrym C.K. B3peiBHbIe paOOTBl IIpHU MPOBEACHUU MOJ3EMHBIX TOPHBIX BBIPAOOTOK :
VY4eb. mocobue g By30B. 2-¢ u3f., crep. M. : U3n-sBo MITY, 2005. 120 c.

10. MamuHbl 1 000pyZOBaHHUE Il TOPHOCTPOUTENBHBIX padoT : yyeOHOe mocodue amns
By30B / KantoBuu JI. U., Xazanosuu I'. 111., Bonkos B. B., Boponora 3. FO. Mocksa : I'opH. kH.,
2011. 445 c.

4. BpinyckHas KBaaudukanmoHHas padora

4.1. Bup BeiyckHOH kBanu¢pukanuoHHoi padots! (BKP).
BKP BbInosHsieTcst B BUJIe IUIUIOMHOTO IPOEKTA.

4.2. Crpykrypa BKP u tpeGoBanus k ee copepkaHuIo.

BeimyckHast kBanu¢ukanuonHas pabora (BKP) mnpexacraBnser co6oif KOMIUIEKCHYIO,
CaMOCTOSITENIbHYIO paboTy 00ydarolerocs, riaBHas 1ejidb U CoJepKaHne KOTOPOH — BCECTOPOHHUN
aHaJIM3, HAy4YHbIE MCCIEJOBAHUS WIM Pa3pabOTKHU MO OJHOMY M3 BOIPOCOB TEOPETUUYECKOTO WIIU
MPaKTUYECKOTO XapaKTepa, COOTBETCTBYIONINX MPOQIITIO HAPABICHUS TOATOTOBKH.

B BbimyckHOI KBanu@UKAIMOHHON paboTe MpOSBISIOTCA: YpOBEHb (DyHAAMEHTaIbHOU U
CMIENUAIbHON TOATOTOBKM OOYYaoIIerocsi; €ro CHOCOOHOCTh K aHaliu3y W 0O0OOIIEHUIO
CYIIECTBYIOIIEH HOPMATHBHOW JIMTEPATYpHI; IOJydCHHBIE HABBIKA MO PEIICHHIO aKTyallbHBIX
MpaKTUYECKUX 3a7ad B chepe pa3padOTKU MPOEKTOB MPOM3BOJCTBA T€OJAE3NYECKUX PAOOT M WX
peanu3alyy; TOTOBHOCTH K 9KCIUTyaTalluu CHEUANIbHBIX WH)KEHEPHO-TEOe3NUECKUX MpHOOpOB U
CHCTEM IPH BBIIOJHEHUN HWHKEHEPHO-TEOJIC3NYECKUX U MapKIIEHIepckux padoT; crocoOHOCTH
IUTAHUPOBATh U OCYLIECTBIIATH HAOMIOIEHHS 3a JepOpPMALUAMHU U OCaIKaMH 3AaHUN 1 TEXHUIECKUX
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COOPYXKEHMM M aHaJW3 HX pe3ynbTaToB; BIAAECHUS METOJAMH BEPTUKAIBHOW IIJIAaHUPOBKHU
TEPPUTOPUU M BBIHOCA IMPOEKTa B HATYpy; BBINOJHEHUS PAadOT MO HMHKEHEPHO-TEOAEe3MUYECKUM
U3bICKAHUSIM, CO3/IaHWE€ IUIAHOBO-BBICOTHOTO OOOCHOBAaHHS C MOMOUIbIO  COBPEMEHHBIX
reoJIe3nYeCKuX MprUOOpPOB.

C 9T0ii 1EebI0 B BHINYCKHON KBalM(UKAMOHHOW paboTe Tpedyercs MmokaszaTh BiaJIeHUE
COBPEMEHHBIMU TEXHOJIOTMSIMH, a TAaKXE YMEHHE CHUCTEMATH3UpPOBaTb M  HCIIOJIb30BATH
HEO0OXOMMYI0 HH(POPMAITHIO.

B Xome TOATOTOBKM BBIMTYCKHOW KBaTHU(UKAIMOHHONW pabOThI PEHIarOTCs CIETYIOIINe
3a/1a4u:

—  CaMOCTOSITENIbHOE  HCCJIEJOBAHHWE  AKTYaJlbHBIX  BOMPOCOB  IpOQecCHOHATBHOM
JESITEIIbHOCTH;

— CHUCTEMaTH3alus, 3aKpEIUIEHUE U paclIUpEHUe TEOPETUUECKUX 3HAHUN MO CIIELUaIbHBIM
JUCLUILINHAM;

— yriiyOJieHHe HaBBIKOB BeJCHHS OOydYaloIIMMCS CaMOCTOSITEIbHON HCCIeI0BaTeIbCKON
paboThl, pPabOTBI C PA3IUYHOM CHPABOYHOM U CIEHHAIBHOW JUTEpaTypol, (HUHAHCOBOH
OTYETHOCTBIO OPTaHU3aLNN;

— OBIIQJICHHE METOJOJIOTUEH HCCIeNoBaHUs MpH peleHun pa3padateiBaeMbix B BKP
po0Jem;

— U3YYEHHE U HCIIOJIb30BAHHE COBPEMEHHBIX TEXHOJIOTUH B cdepe pa3pabOTKH MPOEKTOB
IIPOM3BOJICTBA T'€0AE3NUECKUX PabOT M X pealin3allii; TOTOBHOCTH K AKCIUTyaTallMM CIIELUaIbHbIX
MHXEHEPHO-T€OJIe3NYECKUX MPUOOPOB U CUCTEM IPHU BBIIOJHEHUN HHKEHEPHO-TE€OAE3UUECKUX U
MapKIIEHIepCKUX padoT; CIOCOOHOCTH IJIAHUPOBAaTh W OCYUIECTBIIATH HAOIIOAEHUS 3a
negopManusAMu M OCaJKaMU 3[JaHUA U TEXHHUUYECKHUX COOPYKEHHH M aHaM3 WX pe3yJbTaTOB;
BJIQJICHUS METO/IaMU BEpPTUKAJIbHOW IJIAHUPOBKM TEPPUTOPUU M BBIHOCA IIPOEKTAa B HATYpPY;
BBIMIOJIHEHUST pa0dOT 10 MH)KEHEPHO-TEOJE3NYECKUM H3bICKAHUSAM, CO3JAaHUE IJITAHOBO-BBICOTHOTO
000CHOBaHHUS C IOMOIIbIO COBPEMEHHBIX I'€0JIE3MUECKUX MPUOOPOB.

[Ipu Bemonnennn BKP oOyuaromuiics [1eMOHCTPUPYET CBOIO CIIOCOOHOCTh M YMEHHE,
ONMMpasiCh HAa TIONy4YCHHbIC 3HAHUS, YMEHHS U CcQOpPMHUpPOBAaHHBIE OOIIEKYIbTYPHBIE,
obuienpodeccruoHanbible U MNPOPECCHOHATbHBIE KOMIIETEHIIMH, CAMOCTOSITENFHO pelaTh Ha
COBPEMEHHOM YpPOBHE 3a/ladyll cBOed Mpo(ecCHOHANBHON NEeATENbHOCTH, MpodeccruoHaIbHO
u3jaraTh CHELUAIbHYI0O HH(OPMAalMIO, HAayyHO apryMEHTHUpPOBaThb M 3aIIMIIATh CBOIO TOUKY
3pEeHus.

Crpykrypa BKP:

- TutrynsHeI IUCT.

TUTYNBbHBIA JUCT CIYXKUT HMCTOYHUKOM HH(OpMalM{, HEOOXOAMMOH Il ONpeneseHus
MPUHAJJIEKHOCTH U TIOUCKA JOKYMEHTA.

Ha TutynbHOM nucTe IpUBOJAT CIAEAYIOLIUE CBEICHNUS:

a) HaMEHOBAaHKE U MOIYMHEHHOCTh 00pa30BaTeIbHON OpraHu3aluy, B KOTOPOH BBINOJIHEHA
pabora;

0) rpudbI cornacoBaHus;

B) HauMeHoBaHue Tembl BKP; r) mmdp BKP;

1) JOJDKHOCTH, y4YEHble CTeNeHH, (aMWIMK U MHULHUAIBI PYKOBOJMTENS, pa3paboTuuka,
KOHCYJITAHTOB (ITpH HAJIMYHMH), OTBETCTBEHHOT'O 32 HOPMOKOHTPOJIb;

e) mecto 1 nata Beimonauenus BKP (ropox, roxn).

- 3a1aHKe Ha BBITYCKHYIO KBATU(UKALUOHHYIO paboTy

bnank 3amaHus  3amosHSETCS PYKONMCHBIM MJIM TI€YaTHBIM crocoboM. 3ajaHue
pasmenaercs nociie TUTYJIBHOTO JIMCTA U nepervieraercs BMecTe ¢ Tekctom 113 BKP.

- Pedepar

Pedepar - kparkoe TouHOe wu3nokeHue coxaepxkanus BKP. Bxirouaromiee OCHOBHbBIE
(akTHUeCKHuEe CBEICHHMS W BBIBOJBI, 0€3 JOMOJHUTENbHOW HHTEPIPETALUU WIA KPUTHYECKHX
3aMevaHuil aBTopa pedepara.

Pedepar nomxeH cogepxarb:
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a) cemenuss 06 oOoveme I13 BKP, kommdecTBe WIUTFOCTpanuii, TaONWIl, MPUIOKCHUM,
MCIIOJIb30BaHHBIX UCTOYHUKOB, JIMCTOB MJUIIOCTPATUBHOTO MaTepHaa:

0) mepeueHb KJIIOUYEBBIX CJIOB, BKIIOYAMOIMIMK OT 5 A0 15 CIOB MM CIIOBOCOYETAHWUN W3
tekcta 13 BKP, xoTopbie B HaunOoublield Mepe XapaKTEPHU3YIOT €€ COJCpPKaHHWe U PACKPBIBAIOT
CymHOCTh paloThl. KitodyeBble cioBa IMPHUBOAATCS B MMEHUTEIIBHOM MaJekKe U 3allMCBIBAIOTCS
CTPOUYHBIMU OyKBaMM 4Yepe3 3alsiThle;

B) TEKCT pedepara 10JKEH OTpakaTh:

1) npeamer, Temy, eI U 33a4U pabOTHI:

2) METOJIMKH U METOIOJIOTHIO TIPOBEACHUS PabOTHI;

3) nosy4yeHHbIE PE3YyIbTAThI;

4) o6nacTh MPUMEHEHUS PE3yIbTATOB;

5) BBIBO/IBI,

6) JOTOIHUTENBHYIO HH(OPMAIIUIO.

O0mbem pedepaTa He 10JKEH IPEBBIIATh OJHOW CTPAaHHIIbI.

Texkcr pedepata AOKEH OTIMYATHCA JIAKOHUYHOCTBIO, YETKOCTBIO, YOEAMTEIbHOCTHIO
(bOopMyIHPOBOK, OTCYTCTBHEM BTOPOCTENEHHONW HH(POPMALIUH.

Tabnuupl, Ghopmysbl, uYepTeXH, PUCYHKH, CXEMBbl, JAMAarpaMMbl BKIIOYAIOTCA TOJBKO B
cilyyae HEOOXOJMMOCTH, €CJIM OHM PAcKpbIBAIOT OCHOBHOE COJEPKaHHE JTOKYMEHTa U MO3BOJIAIOT
COKpaTuTh 00beM pedepara.

Tekct pedepara BBHIOTHSETCS HAa PYCCKOM M HWHOCTPAHHOM S3bIKaX Ha OTIEIBHBIX
CTpaHuLax, nomemaercs nepes crpykrypHsiM asieMenToM 113 « COAEPXKAHUE» u neperieraercs
BMecTe ¢ TekctoM 113 BKP.

- Conepxanue

Crpykrypubiii anmemenT 113 BKP «COHAEPXAHWME)» pa3memiaercss mociae TUTYJIBHOTO
mucta U 3aganug Ha BKP, naumnas co cienyromeit crpanunbsl. «COAEP)KAHUE» Bxmouaer:
BBEJICHHE, HANMEHOBAHUE pa3ieioB (TJaB), oapasaesioB (maparpadoB), MyHKTOB (€CJIM OHU UMEIOT
HalMEHOBAHMWE) OCHOBHOM 4YacTH, 3aK/IIOYEHHUE, CIHCOK MCIIOJIb30BAaHHBIX HCTOYHHMKOB,
HAauMEHOBAHME IIPWIOKEHUH C YKa3aHHMEM HOMEPOB CTPaHULL.

- Onpenenenusi, 0003HaUYEHUS U COKPAILEHUS

Crpykrypubii  anement [13 BKP  «OIIPEJEJIEHUSA, OBO3HAYEHUA U
COKPAILEHUS» conmepxuT ompeneneHus, HE0OXOAUMBIE Il YTOUHEHHs WM YCTaHOBJIECHHUS
TEPMHHOB, U MIepeYeHb 0003HAYEHUI U COKpallleHuH, ncrosb3yeMblx B Tekcte 113 BKP.

[lepeuens ompeneneHuii, KaKk MpPaBUJIO, HAYMHAIOT CO CJIOB: «B HacTosmel BBITYCKHON
KBAIM(UKAIIMOHHOW  paboTe MPUMEHSIOT CIeAYIOUUMe TEPMUHBI C  COOTBETCTBYIOLUIMMU
OTIpEECNICHUSIMU. .. ).

ManopacnpocTpaHeHHbIE COKpAllleHUs, YCIOBHbIE O0O3HAU€HHUs, CHUMBOJIbI, €IWHHULBI U
cnenupuyecKkre TePMUHbI JOJKHBI ObITh NPEICTABICHBI B BUIE OTAEIBHOTO CIIHCKA.

Ecnu cokparienus, ycinoBHble 0003HauU€HHsI, CUMBOJIbI, €IMHULIBI U TEPMHUHBI TOBTOPSIOTCS
B TEKCTE MEHEe TPeX Pas3, TO UX paciiu(poBKY, KaK MPaBUIIO, IPUBOJIAT HEMOCPEICTBEHHO B TEKCTE
I13 BKP nipu nepBomM ynnoMHHaHHH.

- Beenenue

Crpyxtypssbiit snement 113 BKP «BBEJAEHUE) oTpakaeTr akTyaqbHOCTh TEMbI, OOBEKT U
IIPEeIMET UCCIIEOBAHMNS, LIE€Ib U 3a7a4l UCCIIEJOBaHMs, METOBI UCCIIEOBAHMSI, METOL0IOITMYECKHE
ocHoBbl uccinenoanus. «BBEAEHUE» B 113 BKP cnenuanucra AOMKHO coaepKaTh OLIEHKY
COBPEMEHHOTO  COCTOSIHUSI O00O3Haue€HHOW TpoOsieMbl, OOOCHOBaHME U  (QOPMYIUPOBKY
MPAKTUYECKON 3HAYMMOCTH HCCeA0BaHus Ui podeccnoHanbHOM cephl 1esITENbHOCTH.

AKTyaJIbHOCTh ~ MCCJIEIOBAaHHS OIpEAENsAeTCS €ro TeOopeTHdYeckol (MpaKTUUYECKOil)
3HAaYUMOCTBIO W HEIOCTAaTOYHOM mpopaboTKoil mpobiembl, paccMaTpuBaemoir B pamkax BKP.
«BBEJIEHUE» He nomkHO cofepkaTh pUCYHKOB, (OpMYI B TaOIHII.

- OcHOBHas 4acThb

CopepxaHue pa3/ie OB OCHOBHOM 4YacTH JOHDKHO TOYHO COOTBETCTBOBATh TeME pabOThI U
nojgHocThio €€ packpbiBaTh. BKP nmomxna o0s3arenbHO copepkaThb 0030p JUTEparyphl IO
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BBIODAaHHOW TEMaTHKE, OTEYECTBEHHBIH M 3apyOeXHbBI ONBIT NPUMEHEHHS TEXHOJOIHUH,
000CHOBaHHE TEXHUKO-TEXHOJIOTUYECKOM MM Hay4YHO-NPAKTHUECKOW 3HAYMMOCTH HCCIIEIO0BAHHUS.
CtpyKTypa U coliepKaHue pa3ieioB OIpeNesieTcs 10 CorllacoBaHuIo ¢ pykoBoautesneM BKP.

OcHOBHas 4acTh JOJDKHA COAEPKATh HE MEHEE TPEX Pa3ZeIIoB:

1). Teopermueckuii pazgen BKP, B koropom oOydarommmMcs JaeTcsi TEOPETUYECKOe
obocHOBaHME BBIOpaHHOW Tembl. Pa3gen comepxuT oOOCHOBaHWE BBHIOOpAa METOJIOB, CIIOCOOOB,
[IPUEMOB U HaY4HBIX ITOJXO0/0B K PEIICHUIO [TOCTABJIEHHBIX 3aJ1a4, UX CPAaBHUTEIBHYIO OLIEHKY.

2). Bropoil pasmen sBisgeTcs AHAIMTUYECKMM M IIOCBSIIAETCS aHAIM3y COOpaHHOMN
CTaTUCTHYECKOW HWHGPOpPMAMM 1O TEME HCCIeOBaHUs. AHAIU3 OXBaTHIBAET OCHOBHBIC
TEXHUYECKNE, TEXHUKO-DKOHOMUYECKUE, COLUATBHO-DKOHOMUYECKUE U IKOJOTMYECKUE TIOKA3aTENIN
o0BbeKTa uccienoBaHus. Pe3ynbraThl aHanM3a NPEACTABIAIOTCS B BUAC TaOMUI], IUarpamu,
rpadgukoB, mojuenel (TtepputopuanbHbix). I[lo anamuTudyeckomy pazaeny BKP oOyuarommmcs
IIPEJICTaBIISIOTCS BBIBOJIBI B KOHIIE pa3iea.

3). B TperbeMm pazzene paccMaTpHBAIOT BOIIPOCHI, CBS3aHHbIE C COOCTBEHHBIMH
pa3zpaboTkaMu (MM YCOBEPLIEHCTBOBAHUEM CYILECTBYIOIIMUX) CIIOCOOOB, NMPUEMOB U IOAXO0JI0B
(HayyHBIX, METOAMYECKHX, TEXHOJOTMYECKUX) U TIOJOXKEHUH (TEOPETHUECKUX) K PELICHHIO
noctasieHHbIX B BKP 3anau. OOyuaromuiics, aHaau3upys pe3ysbTarhl UCCIEN0BaHMS (IPOEKTHBIX
pa3paboToK), IMOJYyYEHHbIX IpH pa3pabOTKe MEpBOr0O M BTOPOrO pa3jeioB, Mpelaraer
CcOOCTBEHHBIE BapUaHThl pEIICHHUs IOCTaBICHHBIX 3adad (BompocoB). B TperbeM paszgeine
HE00X0/IMMO HPEJCTaBUTh 0OOCHOBAHHOCTh BBIHOCUMBIX aBTopoM BKP mnosoxenuil, BEIBOZOB U
pPEeKOMEHAALNN, TOATBEPAUTH JOCTOBEPHOCTD IOJIyUEHHBIX PE3YJIbTaTOB MUCCIEI0BaHMS, OTMETUTD
UX NIPAKTUYECKYIO 3HAYMMOCTb WU HAYYHYIO HOBU3HY.

4) YerBepThlil pa3zznen - 3KOHOMHUYECKass 4acTb. B SKOHOMMYECKON 4YacTU JUILIOMHOTO
IPOEKTa BBIIOIHIEMOM MO/l PYKOBOJCTBOM KOHCYJIBTaHTa, JOJKHBI ObITh OOOCHOBAHBI NPHHSTHIE
peLIeHUs 110 OPraHu3allii, INIAHUPOBAHUIO U CTOUMOCTH MHKEHEPHO-TE0/1€3UUECKUX padoT.

5) Pasmen «be30macHOCTh M IKOJIOTHYHOCTH MPOCKTa» OPOPMILETCS B HOSCHUTEIBHOM
3aMyCcKe AMIUIOMHOTO TPOEKTa OTAENbHOM uacThio oobemMoM 10-15% ot oOmero comepxaHus
3anuCcKU. TeKcT HeoOXOOUMO MOSCHATh HMHXKEHEPHBIMH pacyeTaMH, PHUCYHKaMM, TaOJIUIaMH.
Pazpen 5 111 BeimonHsAETCS 1104 pyKOBOACTBOM KOHCYJIBTAHTA.

- 3aKiItro4eHue

B crpykrypHom snemente 13 BKP «3AKIIIOYEHUME» dopmynupyrorcst 0600meHHbIE
BBIBOJIbI M TMPENJIOKEHUS 10 pe3yJabTaTaM pELIEHUs IIOCTaBJICHHBIX 3a/ay, YyKa3bIBarOTCS
NEePCIEeKTUBBI IPUMEHEHUS PE3YIbTAaTOB HA MPAKTHKE ¥ BO3MOXHOCTHU JAAJIbHEHIIIETO UCCIIeI0BaHUS
po0JIeMbl, OTpPaXarOT OLIEHKY TEXHUKO-IKOHOMHUYECKON 3ddexTtuBHOCTH BHeapeHusd. Ecmu
OTpelieJICHue TEXHUKO-IKOHOMUYECKONH dS(PPEKTUBHOCTH HEBO3MOXKHO, HEOOXOIMMO yKa3aTb
HAy4YHYI0, SKOJIOTMUYECKYIO WIH UHYIO 3HAYMMOCTh paOOTHI.

«3AKJIFOYEHUME» He nomKkHO coepkaTh pUCYHKOB, pOpPMYI U TaOJIULI.

- CIIMCOK HCITOJIB30BAHHBIX NCTOYHUKOB

Crpykrypabiii anemenT 113 BKP «CITMCOK HCIIOJIB3OBAHHBIX MCTOYHUKOB»
JIOJDKEH CoJiepXkKaTh CBeJleHUs] 00 MCTOYHMKAX, Ha KOTOpble MMeroTcsl cchUlkd B Tekcte 113 BKP.
Ceenenus 00 MCHOJIB30BAHHBIX MCTOYHMKAX MpuBoaircs B coorBercTBuu ¢ ['OCT 7.82-2001 u
['OCT 7.1-2003 (unu 'OCT P 7.0.5-2008) B mopsifike MOSIBICHUS CCHIJIOK HA HCTOYHUKHU B TEKCTE.

«CITMCOK HCIIOJIbB3OBAHHbBIX MCTOYHHMKOB» nomkeH BKIIOYAaTh HU3YYEHHYIO U
ucnons3oBanHyio B BKP nureparypy, B TOM 4ucie u3gaHUs Ha HMHOCTPAHHOM SI3bIKE (IIpHU
HEOOXOUMOCTH) M JJIEKTPOHHBIE pecypchbl. bubmuorpaguueckuili CHUCOK CBUIETENBCTBYET O
CTENEeHH M3YYEHHOCTH MpPOoOsieMbl, COOPMUPOBAHHOCTH Y BBIITYCKHHUKA HABBIKOB CAMOCTOSATEIbHON
paboThI C IUTEPATYPO U UMEET YIOPSIOUEHHYIO CTPYKTYPY.

- [Ipunoxenus

Crpykrypusbiid 31eMeHT [13 BKP «ITPUJIOKEHU A », kak npaBuiio, COIEPKUT MATEPUAIIBI,
cBsizaHHbIE ¢ BhIoHeHHEeM BKP, koTopsie o kakuM-1100 NprUuuHaM HE MOTYT ObITh BKJIIOUEHBI B
ocHOBHYIO 4acTb. «[IPMJIOXKEHW S » BritouatoT B ctpykTypy 113 BKP npu Heo6xonumoctu.
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4.3. IlpumepHas TemaTuka U MopsaoK yreepxxaeHus tem BKP.

[TpumepHast TeMaTHKa BBITYCKHBIX KBaJTH(HKAIIMOHHBIX padoT:

1. Mapkuieiinepckue HaOIr0AeHUS 32 AeopMausiMi 3¢ MHON TOBEPXHOCTH Ha TEPPUTOPUH
HePTEra30BOro MECTOPOKICHUS.

2. Mapkiieliiepckue HaOJII0ICHHS 32 OCafKaMH U AeopManusiMu 00bEKTOB HEPTETOOBIUH.

3. Mapkelinepckue paboThl Ha Kapbepe MaruCTPaaIbHOTO Ta30IPOBO/IA.

4. Mapkieiiepckue padoThl MPU OMpPEeICHUH IePOPMAITHOHHOTO COCTOSIHHSI OOBEKTOB
He(TenoObIYn.

5. Mapkurerinepckue paboTsl IpH pa3paboTKe HEPTIHOTO MECTOPOXKICHUSI.

6. Mapkierinepckue padboThl IPU PEKYIbTHBAIIMN HAPYIICHHBIX 3€MEITb.

7. Mapkieiepckoe o0ecrieueHre HEQTSIHBIX MECTOPOKICHUN.

8. Mapketizepckoe odecrieueHrue padboT mpu pa3paboTke HEPTIHOTO MECTOPOKICHHS.

9. OcHOBBI TPOU3BOJACTBA MAapKIIEHIEPCKO-TEOIe3UYECKUX pPadOT NpH HU3BICKAHUAX U
CTPOMTENBCTBE HEPTEPOBOIA.

10. OcobenHOCTH MapKILIEiIepCKO-Te01e3nYECKHX paboT NMpU CO3AaAHUU T'€OAMHAMUYECKUX
MOJIUMTOoHOB B palioHax Kpaiinero Cesepa.

11. TIpoekT pa3paboTku Kaphepa Ha HEPTETa30BOM MECTOPOKICHHUHU.

12. Pa3paboTka Kapbepa I[€CYaHOTO TPYyHTa Ui OOCCICYCHUS CTPOUTEILCTBA
MarucTpaJbHOTO ra3omnpoBo/a.

13. Cucrema aBTOMAaTHU3MPOBAHHOTO MApKIICHIIEPCKOTO pacueTa HaIpaBlICHHH OypeHU
CKBKUH Y MHKJIMHOMETPHUH.

14. T'eone3nueckue pabOTHI 0 MOHTAXY U COIPOBOXICHUIO CTPOHMTEIBCTBA KOMILJICKTHOM
TpaHc(hOPMATOPHO MOJICTAHIINY HAPYKHON YCTAHOBKU Ha KYCTOBOM TUIOIIAIKE.

Hns  mogroroBku BKP  3a  oOywaromummcst mpukazom jpupekropa Ilogpasznmenenus
3akperuisiercsi  pykoBoautenb BKP w3 uncna pabGornukoB YHuBepcutera. Jlomyckaercs
npusieyeHre Kk pykoBoactBsy BKP Ha yciioBusix coBmecturenbcTBa npoeccopoB U JOLEHTOB U3
JIPYruX By30B, HAYYHBIX COTPYAHUKOB, UMEIOIIMX YYEHOE 3BaHUE WIH CTEIICHb.

Beibop Ttembr BKP ocymectBiasercss oOydaromuMmucs 1oOciI€  KOHCYJIbTallMM  C
pykoBoguteneM. Ilo NHUCBMEHHOMY 3asiBIEHHIO OOY4YaroOLIerocs MOXKET OBbITh IperocTaBieHa
BO3MOXHOCTh HOAroToBKM M 3amuTel BKP mo Teme, mnpemioxxeHHOH 00ydaronmMces.
OOyuaromuiics nuiier 3asBieHue o 3akpermieHuu Tembl BKP u  pykoBogurtens Ha wums
pykoBoauTeNss o0pa3oBaTeNbHOW mMporpammbl. Ha ocHOBaHMUM 3asiBI€HMH TOTOBHMTCS HpPUKA3 O
3aKperuieHun TeM u pykoBoauteneil BKP pykoBoauTenem obpa3oBarenbHOl nporpammsl. [lpukas
yrBepxkaaercsa nupexropom [loapasaenenus.

W3meHeHne uinm KoppeKTHpoBaHUE (YTOUHEHHE) TEMbl JIOMYCKAETCS B HUCKIIIOUUTEIbHBIX
CiIy4asix 1o npexacrasieHuro pykosoautesst BKP ¢ nocnenyronium ee yTBepKIeHHEM TUPEKTOPOM
[Tonpaznenenus He no3nHee Aatbl Hayana [IA. B aTom ciiydae 1o npencTaBiaeHUI0 pyKOBOIUTENS
00pa30BaTeNbHOI MporpaMMbl U3/1a€TCs MPUKa3 O BHECEHUU M3MEHEHUH B npHka3 «O 3aKperieHnu
TeM U pykoBoautenein BKPy.

4.4. Tlopsanok BBINOJHEHHUS] M MPEACTABICHHUS B TOCYIApPCTBEHHYIO 3K3aMEHALMOHHYIO
komuccuro BKP.

Konnenuus, koHkpeTusupyromas oobeM u conepxkanne BKP, Beimaercs oOyuarormemycs
pykosoaurenem BKP He nozgHee nByx Heznenb Nocie yTBEPKACHUS MPHUKa3a O 3aKPEIVIEHUH TEM U
pykosoaureneit BKP.

BKP odopmisiercst ¢ cobmogeHrneM TpeOOBaHUI METOMYECKOTO yKa3aHUsS MO0 CTPYKTYpE,
conepkanuto u opopmiienuto BKP.

[Tocne nmpoeepkn BKP pykoBoauTeNh MOAMUCHIBAET €€ U BMECTE C MUCbMEHHBIM OT3BIBOM
nepesaeT pyKoBOJUTEINO0 00pa30BaTeIbHONU MPOrPaMMBI.

BKP B 3aBepuieHHOM BHJE, ¢ MOANUCHIO 00y4aroOUIerocsi, KOHCYJIbTAHTOB (MpY HAJIUYHH)
npejacTaBisiercs oOydarolMMcs PYKOBOAMTENIO HE I03[HEee, 4YeM 3a JecsATh JHeH 10
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YCTAHOBJICHHOTO cpoka 3amuThl. [locie nposepku BKP pykoBoauTens moamnuceiBaeT paboTy U He
MO3/IHEE YE€M 3a BOCEMb KAJIICHAAPHBIX JTHEW 10 YCTAHOBJIECHHOTO CpoKa 3amuThl nepemaer BKP
oOyJaronieMycsi BMECTE C TMCbMEHHBIM OT3bIBOM JUISI IPOXOXKIEHUS TIPOLIEAYPbl HOPMOKOHTPOJISL U
npoBepKkH Ha o0OBeM 3auMcTBOBaHUs B IloapasneneHuu B COOTBETCTBHHM C YCTaHOBJICHHBIM
MOPSIAKOM.

B cnyuae ycnemrnoro mpoxosxaeHus mnpouenypsl nposepku BKP Ha o6bem 3auMcTBOBaHUS
pabota He BoO3Bpamiaercs oOydarolemMycs, a IepeaacTcsi MTPOBEPSIOUIUM PYKOBOIUTEIIO
00pa30BaTeNbHOI MPOrpaMMbl BMECTE C OTUETOM C YKA3aHUEM CTEIIEHU OPUTMHAIBHOCTH.

BKP mnoanexut penensupoBanuio. CoCTaB PEIEH3EHTOB OINPEICISET PYKOBOJIUTEH
0o0pa30BaTeNbHON IMpOrpaMMbl M3 4YMCIA CIEUUAIMCTOB NPEINPUITHH U yUPEXKACHUM-
npescTaBuTeNel paboToaareneii COOTBETCTBYIOMIETO IPODUIIS.

BKP, or3p1B 1 penensus, oryer o npoepke BKP Ha o0beM 3amMcTBOBaHMS TepenaloTCs
PYKOBOJUTENEM 00pa30BaTENbHON MPOrPaMMBbI B TOCYAAPCTBEHHYIO IK3aMEHAIIMOHHYIO0 KOMHUCCHUIO
I'OK He no3nnee, yeM 3a J1Ba KajeHIapHbIX AHS 10 3amuThl BKP.

Cekperapp I'OK mo 3ammre BKP no Hawama nponeaypsl 3amuThl (OpMUpYET MaKeT
JIOKYMEHTOB, SIBJISIFOIIUXCS 0053aTeIbHBIMU.

4.5. Tlopsnox 3amutsl BKP.

3amuTa BBITYCKHOW KBaMM(PHUKAMOHHON paboThl mpoxoauT B ['DK. 3ammura BBITYCKHBIX
KBAJTHM(HKAIIMOHHBIX pabOT MPOXOJUT HAa PYCCKOM SI3bIKE, BO3MOKHO M HA aHTJIMHCKOM S3BIKE,
ny0nuyHO Ha OTKphITOM 3aceaanuu ['OK. 3amura qomkHa HOCUTH XapakTep HaydYHOUM IUCKYCCHUU U
POXOJUTH B 00CTAaHOBKE BBICOKOM TPEOOBATEIILHOCTH M MPHHIUITHAILHOCTH.

3acenanue ['DOK HaumHaeTcst ¢ O0OBSABIEHUS CIHCKA OOYyYarOUIMXCs, 3allMIIAFOIINX
BBIIYCKHbIE KBaJTU(UKALMOHHbIE pa0OTHI Ha JaHHOM 3aceqanuu. OOyyarouuiics, He SBUBIINUNCS Ha
3aIUTY BBITYCKHON KBATH(DPUKAIMOHHON paOOTHl B COOTBETCTBUH C YTBEPKICHHON OYEPEIHOCTHIO,
CUMTAETCS HE MPOLIEAIINM rOCYIapCTBEHHYIO UTOIOBYIO aTTecTalyio. Mi3MeHeHue yTBepKIeHHOTO
HOpsi/IKa OUYEPETHOCTH 3aLIUThI 00YYaOLIMXCS BO3MOXKHO TOJIBKO 110 pereHuto npeaceaarens ['OK.

IIpencenatens KOMHMCCHMHM OIJIALIaeT pPErVIAaMEHT paboThl 3acelaHus, 3aTeM B IOPsIKe
OUYEPEHOCTH MpPHUIVIALIAET Ha 3aIIUTy OOyYarOIIMXCs, KaKIbIH pa3 oOBABISS (QaMUIMIO, UM U
OTYECTBO BBIYCKHHMKA, TEMY BBIITYCKHOW KBAJU(PHUKALMOHHON PabOThl, (HaMIIMIO U JOJKHOCTh
HAy4YHOT'O PYKOBOJUTEIS U PELIEH3EHTA.

g noxnana oOyuaromemyes npeaoctasisierca 10 munyt. Ilepeckas Tekcra BBITYCKHON
KBATM(UKAIIMOHHON paboThl He nomyckaercs. M3 mokiamga oOydaromierocs: TOJKHO OBITh SICHO, B
YeM COCTOUT JIMYHOE YYacTHE€ BBIMYCKHHKA B TMOJYYEHMM 3alllMIIAaeMbIX pe3ylnbTaroB. Jlokman
JIOJDKEH COMPOBOXKAATHCA KOMITBIOTEPHOM NpPE3CHTAlMeld M JAEMOHCTpAlUe WILIFOCTPATUBHBIX
MaTepuaioB. Bce HeoOXoauMble MIUTIOCTPAIMM K 3aIUTE JOKHBI ObITh BBIIOJHEHBI YETKO U B
pa3Mepax, yI0OHBIX JUJIsl IEMOHCTpAluu B aynuTopuu. I'paduku, TaOIUIBI, CXEMBI JOJKHBI ObITH
AKKypaTHBIMU M UMETh 3ar0JIOBKHU.

ITocne noknana o0yyaromerocst eMy 3aJ1aloTcsi BOIIPOCH MO TeMe pabOThI.

Ilocne otBera oOydaromierocs Ha BONPOCHI CJIOBO MPEAOCTABISAETCS PYKOBOJUTEIIO
BBIMTYCKHON KBaIM(PUKALMOHHON paboThl (eciu OH mpucyrctByer). Ecnum pykoBoauTens He
IIPUCYTCTBYET Ha 3allUTE, 32aUUTHIBAETCS €0 OT3bIB U peLeH3us cekperapeM ['OK.

3areM mpencenarens BbIACHAET y wieHOB ['OK, ynoBiaeTBOpeHBI M OHM OTBETOM
oOydaromierocsi, M MPOCUT TMPUCYTCTBYIOUIUX BBICTYIUTh 10 CYIIECTBY  BBIIIYCKHOM
KBaJIM(DUKALIMOHHOM paboTHI.

O61as mpooIKUTENbHOCTD 3amuThl oHoM BKP, kak npaBuio, He gomkHa mpesbimath 30
MUHYT.

Cexperapp ['OK Bo Bpems 3acenanus Be1eT IPOTOKOJ.

[To 3aBepiIeHUU 3alIUTHI BBITYCKHOM KBaTH(PUKAIIMOHHON pabOThl BBITYCKHUKA CEKPETaph
I'OK npocTaBisieT OLIEHKH B KHUI'€ IIPOTOKOJIOB M 3aYETHBIX KHUXKKAX, a TaK)Ke JEJAeT 3allch B
3aYETHBIX KHIXKKAaX O MPHUCBOCHHM BBITYCKHUKY COOTBETCTBYIOLIEH KBanu(UKalMu U BblIaye
JUIIIoMa (C OTIAMYUEM WK 0€3 OTIINYHSA).
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I[lo okoHuaHuum oOQOpMICHHS BCe HEOOXOOUMON JTOKYMEHTAllMd B  ayAUTOPHUIO
mpuriamaioTcs BbITYCKHHKHU. [Ipencenarens 'DK 0OBABISIET OIEHKH W PEIICHHE KOMHUCCHU O
MPUCBOCHUU KBATU(UKALIUY BBITYCKHUKAM, a TAKXKE O BblJ1aye TUIIJIOMOB C OTIIMYUEM.

5. Kpurepuu oueHkH 3HaHUii BbINYCKHUKOB Ha THA

5.1. Kpurepuu oueHKH 3HAHUN HA TOCYAAPCTBEHHOM SK3aMEHE.

OTJIMYHO (6ammer 91-100): pekoMeHIyeTCsI BBICTABIATh, €CIH O0YYAIOUIUIICS B MOJTHOM
o0beMe YCBOMJI MPOrpaMMHBIN MaTepuall, HCUEPIBIBAIOIIEC PACKPBUI TEOPETUUECKOE COJCpKAHUE
BOIIPOCOB OmIIeTa, MPOJACMOHCTPUPOBAB HEOOXOJUMbIC HABBIKM M YMEHHE MPABUIBHO MPUMEHSTH
TEOPETUYECKHE 3HAHUS B TPAKTHUYECKON MACSITENBLHOCTH, TMPABUIBHO OOOCHOBA MPUHSTHIC
peLIeHHs, OKa3aJcs B COCTOSHUU CAMOCTOSTENIbHO aHAIM3UPOBATh, 0000IIUTE U MOCIEI0BATENBHO,
JIOTUYHO, apTYMEHTHUPOBAHO U3JIOKHUTh MaTepHal, He JOIMyCKas OIINOOK;

XOPOHIO (6amasr 76-90): peKOMEHAYETCS BBICTABIATh, €CIM OOYYArOIIUICSA 3HAET
IIPOrpaMMHBIM MaTepuai, MPaBUIbHO, MO CYIIECTBY MU IOCJIENIOBATEIbHO M3JIaraeT Cojaep KaHue
BONPOCOB Ouiera, BJaJeeT OCHOBHBIMM YMEHHUSMU M HaBBIKAMM, IpPHU OTBETE HE JOIYCKaeT
CYIIECTBEHHBIX OUIMOOK U HETOYHOCTEH;

YAOBJIIETBOPUTEJIBHO  (6ammbr  61-75):  pekoMeHIyeTcsi  BBICTAaBIATb,  €CIH
oOyJaromuiicss yCBOUJ TOJBKO OCHOBHBIE IMOJOXEHHS MPOTPaMMHOIO MaTepuana, CojlepiKaHue
BOIIPOCOB OMJIETa M3JI0KUJ TTOBEPXHOCTHO, 0€3 JOIKHOTO 00OCHOBAHUS, AOMYCTUI HETOYHOCTH U
OIMOKM, HEIOCTATOYHO TpPaBUIbHBIC (OPMYITUPOBKH, HAPYIIMJI IOCICAOBATEIBHOCTh B
U3JI0KEHUU MaTeprana;

HEYAOBJIETBOPUTEJIBHO (menee 61 Oamia): pexkOMEHAYeTCs BBICTaBISATh, €CIHU
00yJaromuiicss He 3HaeT OCHOBHBIX IMOJIOKCHUN MPOrPaMMHOTO MaTepuaia, IMPU OTBETE Ha OWIIET
JIOITYCKAaeT CYIICCTBCHHBIC OITUOKHU.

5.2. Kpurepuu onenku 3HaHu# Ha 3anmurte BKP.

OTJIMYHO (6ammer 91-100): pekOMeHIyeTCsl BBICTABIATh, €CIU OOYYAIOIIUNUCS YCBOMJI
IPOrpaMMHBIM MaTepuaj, HCUEpIIbIBAIOIlE, I'PAaMOTHO M JIOTMYECKH IPAaBUJIBHO €ro H3Jjaraer,
CHOCOOEH YBSI3bIBATh TEOPHUIO C NPAaKTUKOM. [Ipu 3TOM 0Oydarouuiics He 3aTpyIHSAETCS C OTBETOM
IpU BUJIOM3MEHEHUH 3aJ[aHus, CBOOOIHO CIPABIISIETCS C BOIPOCAMU M APYTMMH BUIaMU KOHTPOJIS
3HaHWUM, MPOSABISAET 3HAKOMCTBO C MOHOTpaUuUecKOd JUTEepaTypoid, MpPaBUIBHO OOOCHOBBIBAET
INPUHSTBIE pELIEHUs, JellaeT COOCTBEHHbIE BBIBOJBI 110 MTOraM HANUCAHWS BbITYCKHON
KBaJIM(DUKALIMOHHOU paboThI;

XOPOIIO (6amnbr 76-90): pekoMeHAYeTCs BHICTaBIISITh, €CIIM 00yJaroIIUiicsl TBEPIO 3HAET
IPOrpaMMHBIM MaTepuai, rpaMOTHO U IO CYIIECTBY M3JIaraeT €ro, He JOMYCKAaeT CYIIECTBEHHBIX
HETOYHOCTEH B OTBET€ Ha BOINPOC, MPAaBWIBHO MPUMEHSET TEOPETHUUECKHUE TIOJOKEHUS IpU
pELIEHNHN IPAKTUYECKUX BOIIPOCOB;

YAOBJIETBOPUTEJIBHO  (6amner  61-75):pekoMeHayeTcss  BBICTaBIATh,  €CIHU
oOyyaroImuiicss UMeeT 3HaHUs TOJIBKO OCHOBHOTO MaTepHaia, HO He YCBOMJ €ro JeTalld, J0MyCKaeT
HETOYHOCTH, HEJOCTAaTOYHO MpaBWIbHbIE (OPMYIMPOBKH, HAPYIIEHUS IOCIEAOBAaTEILHOCTH B
U3JI0KEHNHU MPOTrPaMMHOI0 MaTepHara;

HEYJIOBJIETBOPUTEJIBHO (menee 61 Oamna): pekOMEHIyeTCsl BBICTaBIIATh, €CIU
oOydarolmuiicss He YCBOWJ 3HAUMTENbHOM 4YacTH MPOTPaMMHOIO MaTepuaia, JOMyCKaeT
CYIIIECTBEHHBIEC OIIHOKH.

6. Iopsaaok moxaum U pacCMOTPEHHS ane IS T

6.1. Ilo pe3ympraTaMm TOCYIapCTBEHHBIX AaTTECTAIMOHHBIX HCHBITAHUHA OOYyYarOIIUICs
MMEET IIPaBo MOJATh allEIUIALUIO.

6.2. Ilopsmok mogayu M pacCMOTPEHMs amleuUIALUU MO pe3yibTaTaM roCyJapCTBEHHOIO
JK3aMeHa.
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OOyuaromuiicss MMeeT NpaBO IMOAaTh B ANCUIAIHOHHYI0 KOMHCCHUIO MHCbMEHHYIO
aneuBILUI0 O HAapyIIEeHWH, [0 €ro MHEHHUIO, YCTaHOBJIEHHOW MpOUEAYphl NPOBEICHUS
rOCy/IapCTBEHHOT'O0  aTTECTAllMOHHOTO HCHbITaHUS M (WJIKM) HECOIJIaCHh C pe3ylbTaTaMu
roCyJapCTBEHHOT' 0 K3aMEHa.

Anennauus MoAaeTcsl JIMYHO OOYyYaloIIMMCs B aleUIALHUOHHYI0O KOMHUCCHIO HE IO3/HEe
cienyrolero pabodero Hs mociie 00ObsABICHUS PE3yJIbTaTOB TOCYJapCTBEHHOTO aTTECTAllMOHHOIO
UCIIBITaHUSI.

Pemienue anemissquoHHONW KOMHCCHUU JAOBOJIUTCS JI0 CBEACHHS 0OydYaroLIerocs, MoJaBIIero
aneJUISIUIO, B TCUCHUE TPEeX pabdouyux JHEH co JHS 3aceqaHus aneUIAIMOHHOW KoMmuccuu. Dakt
O3HAKOMJICHHUSI 0OYYaIOLIEerocs, MOJABIIETO aNeUISIHUI0, C PEIICHUEM aneIUIIIMOHHON KOMHCCUU
yIIOCTOBEPSETCS MOAMUCHI0 00YYarOIIEroCs.

6.3. Ilopsmok momayn U pacCMOTPEHMS aNeUIALIUH M0 Pe3yIbTaTaM 3alllUThl BBITYCKHON
KBaJTM(HUKAIIMOHHOHN paboTHI.

OOyuaromuiics HMMeeT MpaBO IMOAATh B aNeUIALIHOHHYI0O KOMMCCHUIO IHCbMEHHYIO
aneuBILUI0 O HapylIEeHWH, [0 €ro MHEHUIO, YCTaHOBJIEHHOW MpOUEAYyphl HPOBEICHUS
roCyJapCTBEHHOT'O aTTECTALMOHHOTO UCIIBITAHHUS.

Anennauus MojAaeTcs JIMYHO OOYyYaloIIMMCs B aleUIAIUOHHYI0O KOMHUCCHIO HE TO3/HEe
cienyolero pabodero IHs mociie oObsABICHHS PE3yJbTaTOB TOCYJAPCTBEHHOTO aTTECTAIMOHHOTO
UCIIBITaHUSI.

Pemrenue anemisuoHHONW KOMHCCHU JOBOJIUTCS IO CBEACHUs 00ydaromerocs, MmoAaBIIeTo
aneJISUIo, B TEUEHUE TpeX pabouyux JHEH co AHS 3aceqaHus aneUIAIUOHHONW KoMuccuu. Dakt
03HAKOMJICHHS OOYy4arollerocsi, MoJIaBUIero aneuisaluio, ¢ PeIICHUEM aneJISIIUOHHON KOMUCCUU
YIOCTOBEPSIETCS MOANUCHI0 00YUYaIOIerocs.
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