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Pabouas mporpamma cocraBneHa Ha ocHoBe @I'OC BO mo cnenumansaoctu 21.05.04
I'OPHOE JEJIO (npuka3 Muno6puayku Poccun ot 17.10.2016 r. Ne 1298)

PaGouas mporpamma paccMOTpeHa U OA0OpeHa Ha 3acelaHy ¢denper Pazpaborku
MECTOPOKACHUHN MOJIE3HBIX MCKOIAEMbIX
11.02.2020, mpoToxoin Ne 7
3aB. kadenpoii C.E. I'aBpuieB

PaGouas mporpamma ogo0pena meroaudeckoit komuccueit UIJAn
25.02.2020 r. mpotokoi Ne 7

[Ipencenarens C.E. I'aBpuiieB
L/ L4
PaGouas mporpamma cocraBieHa: %
noueHt kadenpsr PMIIN, kana. TeXH. HAyK C A.M. MaxutoB
Penensenrt:
3as. oopatopueit OO0  «YpanleollpoekT» , KaHg.  TEXH.  HaykK

— B.II. TansmoB




JIner akryanusanuu padodeil nporpaMMsl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogqodpena g peanmsanuu B 2020 - 2021
y4eOHOM roy Ha 3acenanuu kadeapel Pa3zpabotku mMecTo CHHI1 TTOJIE3HBIX UCKOTTAEMBIX

2020r. Ne 1

C.E. TI'aBpuies

[Ipotokom ot 03 cenTH
3aB. kadeapoii

(O

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u o100pena s peanuzamnuu B 2021 - 2022
yueOHOM roy Ha 3acefaHuu Kageapsl Pa3paboTku MECTOPOXKIECHUH MOJIE3HBIX NCKOTAEMbIX

IIporokomor 20 1. Ne

3aB. kadenpoii C.E. ﬁprHmeB

Pabouas nporpamma nepecmotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2022 - 2023
yueOHOM roy Ha 3acefaHuu Kageapsl Pa3paboTku MECTOPOKICHUH MOJIE3HBIX NCKOITAEMbIX

[Iporokom ot 20 . Ne
3aB. kadeapoii C.E. I'aBpuiiieB

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmszanuu B 2023 - 2024
y4eOHOM rojy Ha 3aceqanuu Kadeapsl Pa3paboTku MECTOPOXKICHHI TIOJIE3HBIX UCKOTAEMBIX

IIporokomor 20 . Ne
3aB. kadenpoit C.E. I'aBpuies

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogodpenHa st peanmzanuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu Kadeapsl Pa3paboTku MECTOPOXKIEHUN MOJIE3HBIX NCKOMAEMbIX

IIporokomor 20 1. Ne

3aB. kadenpoit C.E. F_aBpmneB

Pabouas nporpamma nepecMoTpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2025 - 2026
yaeOHOM ToJTy Ha 3acefaHuu Kadeapsl Pa3paboTku MeCTOPOKICHUH TIOJIE3HBIX UCKOTTAeMBIX

[Ipotokomor 20 . Ne

3aB. kadenpoii C.E. ﬁprI/IH_IeB




1 esn ocBOCHUSI AUCHUIJIMHBI (MOTYJIs1)

Henstmu ocBoeHUs TUCHUTUTMHBI « T€XHOIOTHS MPOU3BOACTBA pabOT» SABISETCS OCBOCHHE
CTyJICHTaMH COBPEMEHHOW W TMEPCHEKTUBHOM TEXHOJIOTHMH, MEXaHMU3allMd W OpraHU3alUU
MIPOU3BOJICTBEHHBIX MPOLIECCOB MPHU MOA3EMHON JOOBIYE PYT

2 MecTo THCHUIJIMHBI (MOYJisl) B CTPYKTYpe 00pa30oBaTe/ibHOi NPOrpaMMbl

Huctummuaa TexHomorusi Mpou3BOACTBa pabOT BXOAWT B 0a30BYI0 4acTh Y4eOHOTO
11aHa 00pa3oBaTEeIbHON MPOTPaMMBbI.

JUis  w3ydeHus  JAWCHUIUIMHBI  HEOOXOAWMBI  3HAHUS  (YMCHHsS,  BJAJICHUSA),
c(hOpMUPOBAHHBIE B PE3yIbTaTe U3YUCHUS TUCIUIUINH/ MTPAKTHK:

BckpbiTre pyaHBIX MECTOPOKICHUM

be3onacHocTh BeeHUsI TOPHBIX padboT

[IpoBeaeHue u KperieHNUe rOPHBIX BEIPAOOTOK

[Tonzemuas pazpaboTka MECTOPOKICHHH MOIE3HBIX HCKOIAEMbIX

3Hanus (YMEHUS, BIaJICHUs), MOTYICHHBIC TIPH M3yYEeHUU TAHHOW IUCIUTLIMHBI OyIyT
HEOOXOIUMBI JUIS U3YYCHHUSI TUCIUTUINH/TIPAKTUK:

AHanu3 1 OlleHKa Pe3yabTaToB

KoMOuHMpOBaHHAS TEOTEXHOJIOTHS

TexHonorus nmoa3eMHON U KOMOMHHUPOBAHHOMN pa3pabOTKU PYIHBIX MECTOPOKACHUN

Cucremsl pa3pabOTKU PYAHBIX MECTOPOKICHUI

3 Komnerenuuu odyyaruierocsi, popmupyemsbie B pe3yJibTaTe 0CBOCHUS

AUCHMILIMHBI (MOYJIs1) U IVIAHMPYeMble pe3y/ibTaThbl 00y4eHH sl

B pesynbpTare oCBOEHUS OUCHMIUIMHBI (MOAyisl) «TeXHOIOrus MPOU3BOJCTBA PabOT»
oOyyJaronuiics 10JKEeH 00J1a1aTh CIeAYIOIUMUA KOMIIETEHITUSIMMU:

CtpyKTypHBII [Tnanupyemble pe3ynbTaTbl O0yUeHHs
JJIEMEHT
KOMIIETCHIIMHU

OIIK-7 ymeHHneM MmoJb30BaThCsl KOMITBIOTEPOM KaK CPEICTBOM YIpaBJIEHUS U 00pabOTKH
MH(OPMAaLIMOHHBIX MACCUBOB

3HaThb - OCHOBHBIE OIpeIeNICHHs ¥ IOHATHUS UH()OPMATUKH U MHPOPMALTMOHHBIX
CUCTEM

- OCHOBHbIE HH(OPMALITMOHHO-KOMMYHHUKAI[HOHHBIE TEXHOJIOTHU

- UH(OPMAIIMOHHBIE MTPOLIECCHI B CTPYKTYPE TOPHOTO MPENTPUATHS

YmeTh Pematsb cTannapTHbIE 3a/1a4H C UCIIOJIB30BAHUEM BBIYUCIIUTEIHHON TEXHUKU
[TpumMeHsTH IporpaMMHOE obecrieueHue Ui PEelIeHNs THITOBBIX 3a/1a4
TOPHOTO MPO-U3BOJICTBA

[TpuMeHsATH METO/IbI aHATIM3a U 00pa0OTKU JaHHBIX, peliaTh 3aa4un
npodeccrno-HaabHOM NeATENbHOCTH C UCIIOIb30BaHUEM HH(POPMAIIMOHHBIX
TEXHOJIOTHI

Buianers Tepmunonorueit B pamMkax HHPOPMALMOHHBIX TEXHOIOTUN

Kynbrypoit npuMenenus nHGOpMamoOHHO-KOMMYHUKAIIMOHHBIX
TEXHOJIOTHH C y4e-TOM OCHOBHBIX TpeOOBaHU HH(OPMAITMOHHON
0e30macHOCTH

CoBpeMEeHHBIMH ITPOrPaMMHBIMH U aNlapaTHBIMU KOMILJIEKCaMu coopa,
XpaHeHus: U 00paboTku HHGOPMAITIH

[TK-8 roToBHOCTHIO MPUHUMATh y4acTHe BO BHEIPEHUH aBTOMAaTU3UPOBAHHBIX CUCTEM
yIpaBJICHUS IPOU3BOACTBOM




3HaTh

OCHOBHBIE TPUHIUIBI MOJETUPOBAHUS PYJHBIX MECTOPOKICHUIN; Bubl
I'YIC u oGnacTh uX npuMeHeHus; BemomoraTtenbHble IporpaMmsl AJ1s
00pabOTKH UCXOTHON MHPOPMAITIH

OcnoBuble npuniunel mogenupoBanus B CAIIP; OcHoBHbIE KOMaH/IbI
PUCOBaHUA U PEAAKTUPOBAHUS B, UCIIOJIb3YEMBIE IIPU CO3JaHUN MOJEIIH;
MeToauKy MoTydeHus] TOPU30HTANBHBIX cedeHui Ha ocHoBe SOLID-
00BEKTOB

OcHOBHBIE NPUHIIUITBI MOACIIUPOBAHUA. METOANKY BBIUYMCICHUS
MOOJIOYHBIX U MMOTOPU30HTHBIX 00BEMOB PYIHOTO TeJla Ha OCHOBE
MOTICPEYHBIX CeYCHMI. MeTOIuKa BEIUMCIICHHSI TOOJIOYHBIX 00BEMOB
PYIHOTO TeJa Ha OCHOBE U(GPOBON MOJIEIH

YMeTs

BriOupaTh onTUMaIbHBINA TPOTPAMMHBIN TPOAYKT B 3aBUCUMOCTH OT IEJICH
Y 3a/1a4 MOJICTTUPOBAHUSI MECTOPOKACHUS

OcyiecTBiATh CKaHUpOBaHKE rpaduueckux Marepranon [Ipon3BoauThb
BEKTOPU3AIUIO PACTPOBBIX U300PAKEHUIA

[Toctpoenne SOLID-06beKTOB.

BbraucnsaTh TOOIOYHBIE M IOTOPU30HTHEIE 00BEMBI PYTHOTO TeJla METOAOM
MOTIEPEYHBIX ceYeHHI. BoIuucnsaTh mo0a0yHbIe 00BEMBI PYAHOTO TENa
METOIOM TBEPJOTEIILHOTO MOJEIUPOBaHUs. [ eHepalus moropu3oHTHBIX
TJIAHOB

Bnanetrs

OcCyIIeCTBIATh BBIOOP MPOrPaMMHOTO MPOIYKTA JUIsl PEIICHUs 3a/1a4,
CBSI3aHHBIX C MOJICTTMPOBAHUEM PYTHBIX MECTOPOKICHHIMA
[Tpou3BOAUTH MOATOTOBKY UCXOIHOM I'e€0IOTHYECKON HHMDOpMAIUK JUIs
CO3JIaHHSI MOJIEITH MECTOPOKICHHS

[Tpou3BOIUTE MOACYET 3aMacoB MO OJI0OKaM M TOPU30HTAM Ha OCHOBE
u(poBOi MO MECTOPOKIACHUS

[TK-22 roToBHOCTBIO paboTaTh ¢ MPOrpPaMMHBIMU MPOIYKTaMH OOILEro U CIEeHATIbHOTO
Ha3HA4YECHMs U1 MOJEIUPOBAHNS MECTOPOKIEHUI TBEP/BIX MOJIE3HBIX NCKOMAEMBIX,
TEXHOJIOTHI 3KCILTyaTallnOHHON pa3BeAKH, 100bIUM U NIepepabOoTKU TBEPBIX MOJE3HBIX
UCKOIIaeMbIX, IPU CTPOUTENILCTBE U HKCIUTyaTALlUH MTOI3€MHBIX OOBEKTOB, OLIEHKE
HKOHOMUYECKOM 3(PPEKTUBHOCTU TOPHBIX U TOPHO-CTPOUTENBHBIX PadOT, TPOU3BOJICTBEHHBIX,
TEXHOJIOTUYECKUX, OPIraHU3aIMOHHBIX U (PMHAHCOBBIX PHCKOB B PHIHOYHBIX YCIOBUSX

3HaTh

[TpukaaHble MPOrpaMMBbl IPOTYKTHI, IPUMEHSIEMBbIE ISl PELICHUS TUITOBBIX
3a71a4 TOPHOTO IPOU3BO/ICTBA

CoBpeMeHHbIE CpPeICTBA MPEICTaBICHUS U 00pabOTKU IrpauIecKux
JTaHHBIX TOPHOTO TTPOQUIIS

CoBpeMeHHbIE HHTETPUPOBAHHBIE HHPOPMALIMOHHBIE CHCTEMBI
MIPUMEHSIEMBIE B TOPHOM JIeIe

VYmMmern

[Tpumensats OBM 1 pemieHus TUIOBBIX 3a71a4 TOPHOTO MPOU3BOCTBA
AHanM3MpoBaTh TOPHOTEXHUUYECKYIO CHUTYAIUIO U OMPENEISATh CIIOCOOBI
perieHust OCTaBICHHBIX 33/1a4 C HCTIOJIB30BaHUEM HH(OPMAITMOHHBIX
TEXHOJIOTUI

Hcnons3oBath MHPOPMAIMOHHBIE TEXHOJIOTHU JJI TPOCKTUPOBAHUS
TOPHOTEXHUYECKUX COOPYKEHHUM U PEIICHUS HE TUIIOBBIX 33J1a4 Ha TOPHOM
NPEINPUITHI




Bnanets

Cnocobamu cbopa, 00pabOTKH U MpeacTaBIeHUS HH(DOPMAIIMK B paMKax
IIOCTABJIEHHBIX 3a7a4 TOPHOTO MPEAIPUATHS

[TpakTHYeCKMMH HABBIKAMH OIPEICIICHHS TaAPAMETPOB OTKPBITHIX TOPHBIX
paboT C UCIIOJIB30BAHUEM CUCTEM aBTOMATH3UPOBAHHOTO MPOSKTUPOBAHUS
[IpakTHYecKMMH HABBIKAMHU MIPOCKTUPOBAHUS OTKPBITHIX TOPHBIX PadOT C
MCIOJIb30BAHUEM COBPEMEHHBIX MHTETPUPOBAHHBIX NH(POPMAIIMOHHBIX
CHCTEM

I[ICK-2.2 roTOBHOCT

bIO BBIIIOIHATE KOMIIJIEKCHOE OOOCHOBAaHUE TEXHOJIOTHH U MEXaHu3alnuu

pa3pabOTKU PYAHBIX MECTOPOXKICHUMN MOJIE3HBIX UCKOIIAEMbIX

3HaTh

- TOPHYIO TEPMHUHOJIOTHIO TI0 BCEM pa3zieiaM JUCIHIUINHBL;
- OCHOBHBLIC HOPMATUBHBIC JOKYMCHTEI,

- IPOLIECCHI MMOJI3EMHBIX TOPHBIX PAOOT U MX B3aUMOCBSI3b;

- c11oco0bl OTOOMKY MOJIE3HOTO UCKOMAEMOTI'0 M YCIIOBUS UX IIPUMEHEHMUS;
- CIIOCOOBI JOCTABKH MOJIE3HOTO UCKOIIAeMOTO0;

- TEXHOJIOTHUIO 3aKJIIKH BBIPAOOTAHHOTO IIPOCTPAHCTBA, €&
TPaHCIIOPTHPOBAHHKE;

- BUJbI KPCIJICHUS ITPU OYHNCTHOM BBIEMKE.

YmeTh

- QHAJIU3UPOBATH PA3JIMYHBIC TEXHOJIOTUU TOPHOI'O IIPOU3BOICTBA,

- IPUMEHSATH MOJIYYEHHbIE 3HAHUS IPU U3YYEHUU TPOUIUPYIOIIHNX
JUCLUIUINH;

1 000CHOBAaHMU PUHATUS UHKEHEPHBIX PELICHUM

- IPOU3BOJUTH PAaCYE€T OCHOBHBIX I1ApaMETPOB U IOKa3aTeaen
TEXHOJIOTMYECKHUX MPOLECCOB;

- BBIOMPATh U MPOEKTUPOBATH CXEMbI U TapaMeTPbl OCHOBHBIX
IIPOU3BOJCTBEHHBIX ITPOLECCOB.

Bnanets

- HaBbIKaMU PabOTHI C TOPHOTEXHUYECKOH JINTEpaTypoil U HOpMATHBHBIMU
JIOKYMEHTaMu

- METOJIaMH aHaJIN3a 3aKOHOMEPHOCTEHN NIOBEICHUS U YIIPABIICHUS
CBOMCTBAaMH I'OPHBIX

MOPOJI M COCTOSIHUEM MacCUBa MpH J100bIYe TBEPIBIX MOJIE3HBIX
HCKOMAEMBbIX MO-3€MHBIM

CII0co00M;

- METO/IaMH{ PAlIMOHAIBHOTO ¥ KOMIJIEKCHOTO OCBOEHHS T€0PECypPCHOTO
IOTEHIIMaja HEp;

- METOJIMKaMH OIPEJIETICHNUSI OCHOBHBIX MTaPaMETPOB TEXHOJIOTUYECKUX
IIPOLIECCOB;

pH J100bI4€e TBEPIBIX MOJIE3HBIX HCKOMAEMBbIX;

- METOJIMKaMHM NPOBEIEHNUS UCCIIEJOBAHUM TPOU3BOJICTBEHHBIX IIPOLIECCOB.

[ICK-2.3 roroBHOCT

bIO K BBIpa6OTKC " peain3alui TCXHUYCCKUX peI_HCHI/Iﬁ 10 yHpaBJICHUTO

KayeCTBOM MPOIYKIIMH MPH pa3pabOoTKe PYAHBIX MECTOPOXKIECHUN




3HaTh

- METO/IbI OLIEHKH KauecTBa Mpu J0ObIYE PYI;

- METO/IbI OLIEHKU T€0PECYPCHOT0 MOTEHIINANIA PYIHBIX MECTOPOK/ICHUN;

- KJ1accu(pUMKAIIMOHHBIE TPU3HAKU OLICHKH MOTPEeOUTENbCKON pa3paboTKu
PYIHBIX MECTOPOXKICHUM LIEHHOCTH KOMIIOHEHTOB I'€0PECYPCHOTO
MOTEHIIMAaJa PyIHBIX MECTOPOXKICHHUIA;

- BIIMSIHUE TIPUPOAHBIX, TEXHOJIOTHYECKUX, OPTraHU3AMOHHO- TEXHUYECKUX
(hakTOpOB Ha U3MEHEHHE KauecTBa MPOAYKIIMA TOPHOTO MIPOU3BOJICTBA;

- KJIacCU(DMKAIIMH TTOJIC3HBIX UCKOMIAEMBIX;

- METO/IbI YIIPABJICHUS KAYE€CTBOM MPOYKIIUH;

- IOKa3aTeIu U OCHOBHBIE METO/IbI OLICHKH KauecTBa

YmeTh

- 000CHOBaTh ONTUMAJIbHbIE TPEOOBAHUS K KaUeCTBY PyAHOM Macchl;

- IPOU3BOIUTH BHIOOP PAlMOHAIBLHON TEXHOJIOTUU M OpPraHU3aluu padoT,
obecreynBaroIUX TpeOyeMoe KauecTBO JOOBITON PyIHOM Macchl;

- KOHCTPYUPOBATh TEXHOJIOIMUECKHUE CXEMBI YIIPABJICHUS KaueCTBOM
PYIOIIOTOKOB Ha TOPHOM IIPOU3BOJICTBE;

- IPOU3BO/IUTH OLIEHKY KayecTBa MUHEPAJIBHOI'O ChIPbS pa3InYHbIMU
METOJlaMU;

- paccuuTHIBaTh LIEHHOCTH IOOBIBAEMOI0 U NEepepadbaThIBAEMOrO MOJIE3HOIO
HCKOIIaeMOT0

Bnaners

- METOJMKaMH1 0OOCHOBBIBATH MEPOIIPHUSATHS 11O NOBBIILIEHHUIO TOJHOTHI U
KOMILIEKC-HOMY HCII0JIb30BAHUIO PECYPCOB PYIHBIX MECTOPOXKIACHMIA;

- HaBBIKAMU TEXHOJIOT0-?)KOHOMHMYECKOT0 000CHOBaHUS TPeOOBaHUI K
KauecTBY PyJIHOM Macchl, IPUMEHUTEIbHO K KOHKPETHBIM YCIIOBUSIM;

- HaBbIKaMU PabOTHI IO KOHTPOJIIO 32 KAYE€CTBOM MPOAYKIIMH FTOPHOTO
MIpePUATHS




4. CTpyKTypa, 00b€éM U conep:KkaHue TMCIHUIIIMHBI (MOAYJISA)
OO0mas TpyI0€MKOCTh THUCHIUILIMHBI COCTaBIsAeT 6 3a4eTHBIX enuHMIl 216 akan. 4acoB, B TOM

YUCJIC:

— KoHTakTHas padora — 112,1 akaj. yacos:
— aynutopHas — 108 akan. gacos;
— BHeayauTopHas — 4,1 akan. gacoB

— camocTosITenbHas padota — 68,2 akaj. 4acos;

— IOATOTOBKA K 3K3aMeHy — 35,7 akaj. yaca

(DOpMa aTTeCcTaluu - 3K3aMEH

AypuropHas 5=
. | wonratHaz pabora E Q:)( dopma Tekymero
Pasnen/ Tema E (B akax. "acax) E > Bun 3 KOHTPOJIA Kox
N — : g O | camocrosTenbHOi | ycresaeMOCTH 1 B —
@) g £ padotsl MIPOMEKYTOUHOH
Tex. na0. | mpakT. 'S aTTecTaluu
3aH. 3aH. O =
1. OGmye cBeneHus O IOI3eMHOI
pa3paboTKe MEeCTOPOKICHHUI
1.1 OcHOBHBIE TEPMHHBI H
HOHSATHS, MCTIONB3YeMbIE TIPU CamocrosTensHoe
MO3EMHOM pa3paboTke 1 4 | M3ydenne yaeOHOU YcTHBIH ompoc IICK-2.2,
MECTOPOIXKICHHUH. O0mmne W Hay4HOH (cobecenoBanue) ICK-2.3
JTaHHbIE o TMOJIE3HBIX JIUTEPaTyphl
HCKOIIaeMBIX ¥ UX 3aJIexkax
12 OCHOBHbIE
TOPHO-TEXHUYECKHE
XapaKTePUCTUKU pyx, CamocTosTensHoe
BMEHIAIONUX TOPHBIX MOPOJT 1 4 U3y4YeHUe yueOHOU VYerHbli onpoc T1K-8, TICK-2.2,
U uX MaccuBoB. [loHsTHS O 1 Hay4HOH (cobecenoBanme) [ICK-2.3
HPOAYKIMH  TOPHOPYIHOTO JIMTEPaTypEI
MPOM3BOJICTBA, €€ KAYECTBE U
LIEHHOCTH
1.3 OOwme monoXeHus o
HOTepsIX W pa3yOOXKMBaHUM CaMOCTOHTeHBHO? .

H3yYeHHE YIeOHOM VYernsni onpoc  |I1K-8, TICK-2.2,
pyasl ipu go6brue. Yiiep6b ot 9 1 4 N 5 MCK-2.3
HoTeps M pasyboXuBAHUS Y Hay4HOUH (cobecenoBanme) .

. JIUTEPaTypbI
PYIHOI Macchl
1.4 OOmwue cBeneHust o
CTaausIX TO/I3EMHOMN CamocTosTensHoe
pa3paboTKH. CrpykTypa 1 4 | Weydenme yaeOHOH VYernsni onpoc  |I1K-8, TICK-2.2,
MOJJ3¢MHOTO U Hay4yHOH (cobecenoBanue) ICK-2.3
TOPHOJOOBIBAIOIIETO JIMTEPaTypBI
HPOM3BO/ICTBA
1.5 Knaccuduxanus
HPON3BOJICTBEHHBIX
HPOLECCOB MOA3EMHOM CamocrosiTensHOe
pa3paboTKu. Wuterpauns 1 4 | Msyuenne yueOHOH YcTHBIH onpoc
MIPOU3BOACTBEHHBIX 1 Hay4HOH (cobecenoBanue)
HPOLIECCOB B JIMTEPaTypsI
TEXHOJIOIHYECKOU cxeMme
pyIHHKA
HUroro mo pazaerny 5 20

2. TIpom3BOACTBEHHBIH mporece

0TOOMKHU pyABI




21 Knaccudukanus CamocTosTensHoe
cnocoboB  OTOOWKH  pYA. o |m3yenne yueOHO Y eTHBIH ODOC K-8, TICK-2.2,
Vcnosus MIPUMEHEHUS U Hay4yHOH p I1CK-2.3
c1oco00B OTOOHKH JIATEPaTyphl
2.2 BspeBHas  oTOoiiKa. CaMOCTOSTCIBHOE
Texnonoruueckue o
. n3ydeHne yueOHoH N K-8, TICK-2.2,

TpeboBaHMs K OTOOHKE PYHEL 2,2 A HAVHO YcrHBIi ompoc [CK-2.3
KoHnaunuoHHBIH " J'II/ITeIZ:TprI '
HerabapHuTHBIH KYCOK Py/Ibl
2.3 Buaer B3pBIBHON
orbofiku: HHryposas, CamocrosTensHoe
CKBa)KHHHaS, MHHHBIMH o

i n3ydeHne yueOHoi . K-8, TICK-2.2,
3apsJaMHy. VYcnosus 4 W HAVIHO YcrHBIi ompoc [ICK-2.3
PALMOHAIBHOTO MPUMCHEHHS uTe y;T o '
" yaenpHoe 3HaYCHHE patyp
METOJI0B OTOOMKH
2.4 IlnypoBas  otOoiika.

CxeMmbl PacHooKEeHUs CamocTosTensHoe BhilOMHEHHE K-8, TIK-22
IIITYPOB. TTapamerpsr n3ydyeHue yaeOHOH . ; '
ypv Pamerp 8/41 4 e i N MIPaKTHIECKON TICK-2.2,

OTOOHKH. 3apspkaHue U HayYHOH AGOTHL MICK-2.3
IIITYPOB. KoHncrpykuus JIMTEPaTypEI p '
3aps/I0B
. CamMocTosiTenpHOE
2.5 CkBaxkuHHas o0TOOMKA. MBVICHNE VICOHOI Brimonaenune TIK-8, I1K-22,
Oo6opynoBanne st OypeHus 421 4 qu Ha yl;{oﬁ MPaKTHIECKOH IICK-2.2,
U 3apsKaHMsl CKBOXKUH HHTC;;ypﬂ paboThI ICK-2.3
CamocTosTensHoe
2.6 OcobeHHocTH 3vaenie VaeBHO Bemonnenue K-8, TIK-22,
o0Opa3oBaHus OTPE3HBIX 8/41 4 qu Ha y;()ﬁ MIPaKTUYECKOH IICK-2.2,
nienei i paboThl ICK-2.3
JIMTEPaTypEI
2.7 TlonatHe  MaccoBOTO CaMOCTOSTENBHOE
B3pbIBA. Opranuzanus o
P P 1 H3y4eHHE YIeOHOM . TIK-8, TICK-2.2,
MacCOBBIX B3pBIBOB. 4 A HavaHO VYcrHslii onpoc MCK-2.3
TexHnueckas JOKYMCHTALHS uTe y:T o '
MAacCCOBBIX B3PHIBOB patyp
2.8 IMocnenoBarensHOCTh CaMOCTOSTENLHOE
B3PBIBaHHS 3aps/I0B u o
P AL U3ydeHue ydyeOHon N K-8, [ICK-2.2,
HHTEpPBaJIbI 3aMeJUICHUS. 4 U HAVHO VYerHbIi onpoc [CK-2.3
B3pbiBanue CKBaKUHHBIX uTe yaT o '
3aps/I0B B 3aKHME patyp
2.9 OrmacHble 30HBI IIpU
IPOBENICHUH MacCOBBIX CamocTosTensHoe BhiloIHEHHE K-8, TICK-2.2
B3pBIBOB. MeponpusaTtus 1o /4 4 | vBydenue yueOHOI —— H’CK-Z 3 -
CHIDKCHUIO BPEITHOTO Y Hay4HOH AGOTLI HK-Zé '
BO3/IEiCTBUS JIMTEPaTypBI p
yIapHO-BO3YILIHBIX BOJIH
2.10 Mexanuueckas oTOOHKa
PYIbI, YCIOBHS TIPUMEHEHHSL.
Texuosoruecie CamocrosiTensHoe
apamMeTpsl TOPHOTO o
P P P H3y4eHHE YIeOHOM N K-8, IICK-2.2,
o0opyznoBaHus. [Iytu 4 W HayaHOM YcTHBIH onpoc [CK-2.3
anpHeifero '
A JIUTEPaTypBI
COBEPIICHCTBOBAHMS
MEXaHHYECKIX croco6oB
OTOOMKHU pYABI
2.11 CamooOpy1ieHue pymsl. CamocTosTenpHOoe
VcinoBus, He0OXOAUMEIE IS 4 H3yYCHHE YICOHOM Y eTHBIR OIPOC IIK-8, IICK-2.2,
caMo00pyIIeHUS pyzaHOrO U Hay4HOH p IICK-2.3
MaccHBa JIMTEPaTypBI




2.12 Munnas otOo#Ka pyz.

OnekxTpodusndeckue CamocrosTensroe
P . HM3y4CHHE YICOHOM . I1K-8, IICK-2.2,
CHOCOOBI OTOOHKH. 1 4 N YcTHBII ompoc
. U Hay4yHOH I1CK-2.3
ITepcrieKTUBEI  JAAJIbHEHILIETO
JIMTEPaTypBI
COBEPIICHCTBOBAHMS
2.13 BropuuHoe apobieHue
pyasl. B3peiBHOE apolGiieHne CamocTosTenpHOe
HerabapuTOB LIMYPOBBIMH U n3ydeHue yueOHOM . K-8, TICK-2.2,
p P 1 4 v yHen YcTHBIi onpoc
HaKJIaJHBIMI 3apsaaMi. W HAy4HOH I1CK-2.3
BesB3priBHBIE CIOCOOBI JIUTEPaTypBbI
JIMKBUAAIWH Herabaputa
HWroro no pasneny 14 28/141 | 48,2
3. TIpOM3BOJCTBEHHBIC IIPOLECCHI
BBITyCKA W JIOCTAaBKH PYIHOM
Macchl
3.1 TlomATHA [OOCTaBKH U CamMocTosiTenpHOE
BBIITyCKa BI. n3ydeHue yueOHOM . K-8, TICK-2.2
Y PyA 1 v yHen YcTHBI ompoc ’ '
Knaccudpukamus  crmoco6oB Y HAY4HOR ICK-2.3
JIOCTaBKH JIMTEPaTypEI
3.2 Ceimyune  cBoiicTBa
pynHoi Macchl u CamocrosTensHoe
00pYILIEHHEBIX IOPOJI. H3ydeHre yueOHon . I1K-8, IICK-2.2,
py POl 1 ye yHes YcTHBIH ompoc
ITpunnumne! pacuera U Hay4yHOH ICK-2.3
NPOTHO3HBIX  ITOKa3aTeseit JIUTEPaTyphl
BBIITYCKa
3.3 Camoteynas [mocCTaBKa CamocrosTensroe
\ HOH  MaccChl ISl’cnom/m 1 usyuenune yuetuoi YcrHslii onpoc TIK-8, TICK-2.2,
Py ’ Y HAyYHOH p I[1CK-2.3
MPUMEHEHHS, CTIOCOOBI
JIMTEPaTypBI
3.4 BrimyckHbIe BHIPaOOTKH B Camocrosrenroe
: Y P U3ydeHue ydeOHon N K-8, [ICK-2.2,
OYUCTHBIX OJoKax. CriocoObI 1 N YcTHBIH ompoc
U Hay4yHOH ICK-2.3
(hopmupoBaHUS
JIUTEPaTyphl
Pemenne 3anau.
3.5 Teoperndeckue OCHOBBI CaMocCTOsATEILHOE Brinonnenue I1K-8, I[ICK-2.2,
BBIITyCKa PYIHOW MAacChl MOJ 1 4/11 n3ydeHne yaeOHoH MIPAaKTUYECKON TCK-2.3,
HaJICTAIOIUMH TIOPOJAaMHI U Hay4yHOH paboThI [K-22, OIIK-7
JIMTEPaTypBI
Pemenue 3anau.
3.6 OcobeHHocTH BBIMYyCKa CaMoCTOSATENLHOE Brinosnnenue I1K-8, TICK-2.2,
pYZAHOI Macchl U3 CMEXHBIX 0,5 411 u3ydeHue yueOHoH MPaKTUUECKOM [ICK-2.3,
OTBEPCTHUH Y Hay4HOM paboThI [1K-22, OIIK-7
JIUTEPaTypBhI
3.7 dakTopsl, BIHUSOIINE HA
mpouecc WM IOKazaTenu Pemerye sazad.
Bl];)ll'l cka: BRICOTA  GIOKA: CamocrosiTensHOe Brimonnenue K-8, IICK-2.2,
I/IalslleT ’ BT CKHBD; 0,5 4 n3ydeHne yaeOHoH MIPaKTUYECKON TCK-2.3,
A P Y 1 HAyYHO paboThI [1K-22, OIIK-7
OTBEPCTHI; KOJIMYECTBO
. JIMTEPaTypsI
CBOOOJTHBIX TOBEPXHOCTEIT
3.8 ®daxropsl, BIHAOIINE HA Pemenue 3anau.
rpouecc H MOKa3aTeIIHu CaMOCTOsTEIIEHOE Brimonaenune IIK-8, IICK-2.2,
BBIITyCKa: IUIOTHOCTh PyJHOH 0,5 2 n3ydeHne yaeOHoH IIPaKTUYECKON IICK-2.3,
MacChl; PEKUM  BBIIIYCKa; U Hay4yHOH paboThI [IK-22, OIIK-7

YroJl HakJIOHaA 3aJIC)KU

JIUTEePaTyphl




Pemenwne 3amau.

3.9 Topuesoit BBIITYCK CaMOCTOSATEIIEHOE Brmonaenune I1K-8, IICK-2.2,
pyaHO Maccel.  YcioBus 1 1 n3ydeHne yaeOHoH IIPaKTUYECKON IICK-2.3,
[IPUMECHEHHUS U Hay4yHOH paboThI [IK-22, OIIK-7
JIMTEPaTypBI
3.10 Knaccudukarys Pewenue 3amau.
MEXaHH3UPOBAHHBIX CamocTosTensHoe BeinonHenue K-8, TICK-2.2,
croco6oB JOCTABKH. 0,5 1 n3ydeHne yaeOHoH IIPaKTUYECKON IICK-2.3,
CkpenepHas JOCTaBKa, U Hay4yHOH paboThI [IK-22, OIIK-7
YCIIOBHS IIPHMEHCHUS JIUTEPATypBI
CamocrosiTensHoe
3.11 TexHuWKa U TEXHOJIOTHSL M
OCTaBKH PYAbl CAMOXOIHBIM 0,5 mSy9erne yaeonoi YcTHBII ompoc IIK-8, [ICK-2.2,
A ' U Hay4yHOH ICK-2.3
o0opynoBaHuEM
JIMTEPaTypBI
3.12 [locraBka pymsl CamocTosTenpHOe
IIOMOIIBI0  MHUTaTeIeH | H3ydeHre yueOHon . I1K-8, IICK-2.2,
LH 0,5 ye i VerHblit onpoc
KOHBEHEepoB. JIroxoBas U Hay4yHO ICK-2.3
HOTPYy3Ka PyIbl B BarOHBI JIUTEPaTyphl
313 BsohiBHAS " CamMocTosiTensHOe
) P H3y4CHHE YICOHOM . I1K-8, IICK-2.2,
THApaBIMYECKas  JOCTaBKa 0,5 . VYerHbli onpoc
U Hay4yHOH ICK-2.3
pyabl. YCIoBHS PUMEHEHHS
JIUTEPaTyphl
Hroro no paszneny 9,5 16/21
4. TIpoW3BOJACTBEHHBIC MPOLECCHI
COXpaHeHHs PabO4Yero OYHUCTHOTO
MpPOCTPAHCTBA
41 OO6ume cBemeHUs O
nporuecce YIIpaBJICHUS CamocTosTensHoe
TOPHBIM JIaBJICHUEM. U3ydeHue ydyeOHou . K-8, [ICK-2.2,
0,5 N YcTHBIN ompoc
®DakTopel, BIMAIONINE HA 1 Hay4HOH [ICK-2.3
nporiecce HOJIepIKaHHs JIMTEPaTypEI
OYHCTHOTO MPOCTPAHCTBA
4.2 CnocoObl ynpaBieHHs Pemenne 3anau.
TOPHBIM aBJICHUEM. CamocTosTensHoe
P ! ° ) TIK-8, TICK-2.2,
VYcnosus MIPUMEHEHUS 1 U3ydeHue ydeOHon VYcrHslii onpoc MCK-2.3
CI0co00B HOJIepXKaHUSA U Hay4yHO '
OYHMCTHOTO IMPOCTPAHCTBA J'II/ITepaTypbl
4.3 Tloanep)kaHue OYUCTHOTO
HPOCTPAHCTBA c CamocrosiTensHoe
HCIIOJIb30BAHUEM H3ydeHne yIeOHOn N T1K-8, TICK-2.2,
N N 0,5 v yHen VYcrHslii onpoc C
€CTECTBEHHOH yCTOWYHBOCTH U Hay4yHOH ICK-2.3
TOPHOTO MaccHBa. JIMTEPaTypBI
Pa3HOBHIHOCTH 1IETUKOB
4.4 Metonuku OTpeneNeHNs CamocTosTenbHOe
[mapaMeTpOB H3ydeHne yIeOHOn N T1K-8, TICK-2.2,
P p 0,5 v yHen VYcrHslii onpoc C
KOHCTPYKTHBHBIX 3JIEMEHTOB U Hay4yHOH ICK-2.3
BBICMOYHOT'O y'—laCTKa J'II/ITepaTypbl
Pemenue 3anay.
45 OO6pymenne pya u A
CamocrosTensHoe Brinonnenue
BMCILATOTIIHX fopoit. 0,5 u3ydeHue ydyeOHon MPaKTUYECKOH TIK-8, TICK-2.2,
EctectBenHOE u ' Y yHen p IICK-2.3
1 Hay4HOH paboTsl

HNpUHYJUTEIBHOE 00pyIIeHHe

JIUTEPATYyPhI




4.6 Crioco0sl CaMOCTOSITENTLHOE BhlIOHEHHE
HCKYCCTBEHHOTO n3ydeHne yueOHoi . K-8, TICK-2.2,
0,5 IIPaKTUYECKON
MO IIepKAHUS OYHMCTHOTO ! U Hay4HOH AGOThL TICK-2.3
MPOCTPAHCTBA JITEPATyPhI p
Pemenne 3amau.
4.7 CrocoObl  KperuieHHs CaMOCTOSATEIIEHOE Brmonaenune I1K-8, IICK-2.2,
OUYHUCTHBIX BBEIPabOTOK, 0,5 421 n3ydeHne yaeOHoH IIPaKTUYECKON IICK-2.3,
YCIIOBUS IPUMEHEHUS U Hay4yHOH paboThI [IK-22, OIIK-7
JITEPATyPhI
4.8 Knaccudukarys Pewenue 3amau.
croco0oB 3aKJIAJKH CaMOCTOSITENTLHOE BrinonHenue I1K-8, TICK-2.2,
BBIPabOTaHHOTO 0,5 421 n3ydeHne yueOHoi MPaKTHYECKOM TICK-2.3,
IIPOCTPAHCTBA. Croco0sr U Hay4yHOH paboThI [K-22, OIIK-7
TBEPJCIONICH 3aKITa KK JIUTEPATYPhI
CaMOCTOsITENIbHOE
4.9 . CHOCUO6H H3yUYCHHE YICOHOM BHHOHHSHHCV I1K-8, I[ICK-2.2,
THIPABIMYIECKOH, CyXoi u 0,5 W HAVIHOM MPAKTHYECKOM MCK-2.3
JIeITHOM 3aKJIaIKK J'II/ITeg:TypBI padoTst '
HUroro mo pazaery 5 8/41
5. IIpou3BOACTBEHHBIC MPOIECCH
BHYTPUPYAHUYHOTO TPAHCIOPTa U
nogbeMa pyn. TexHomoruueckas
cxema pyAHHKa
5.1 OOmme cBeaeHHS O Pemrenne 3amay.
rporecce CaMOCTOSATENIEHOE Brinonnenune I1K-8, I[ICK-2.2,
BHYTPUPYIHHUYHOTO 0,5 421 U3ydeHue ydeOHon MIPaKTUYECKOH IICK-2.3,
TpaHcropTa [921158 Y HAyYHOH paboTh [1K-22, OTIK-7
PenbCcoBbIii TpaHCTIOPT PYIbI JIUTEPATYPhI
5.2 Tloazemubrit Pemrenne 3amay. K-8, TIK-22
ITHEBMOKOJICCHBIH CamocTosTEIbHOE Brimonaenue n C1K-2 5 !
TPaHCTIOPT. 0,5 4/11 H3ydeHHE YIeOHOM MPaKTHIECKON n CK-2.3’
BryrpupyaHudHbIH 1 Hay4HOH paboTet OHK-.7 !
KOHBEHEPHBII TPaHCTIOPT JIUTEPATYPhI
5.3 OOmme cBegeHHs O Pemenne sanas. TIK-8, I1IK-22,
CamocTosTeIbHOE BrinonHenue
mpolecce IOABEMA  PyJbL N . ICK-2.2,
0,5 4/1U1 H3y4eHHE YIeOHOM MPaKTHIECKON
CrnocoObl moabeMa pyabl Ha A HAvaHO AGOTLL [1CK-2.3,
IIOBEPXHOCTh v p OIIK-7
JIUTEPaTyphl
5.4 Mexanngeckoe Pemenne sanad.
) oBICHIE o CaMOCTOsTENTEHOE Brimosnenne I1K-8, TICK-2.2,
Z([II:(na HDOBAHHE Oé)l)};foﬁ 0,5 421 u3ydeHne yueOHo TPaKTHYCCKOM [1CK-2.3,
Hﬂ p A Y Hay4HOM paboThI [1K-22, OIIK-7
pyA JIUTEPaTypbI
5.5 CocraB TeXHOJIOTHUECKOM Pemenne sanas.
) CamocTosTeIbHOE Brimonuenne
cxeMbl pynaHuka. OCHOBHBIE o " I1K-8, TICK-2.2,
0,5 421 n3ydeHne yaeOHoH IIPaKTUYECKON
BHU/JIBI TEXHOJIOTHYECKUX CXEM  HayaHOH paBoTEI IICK-2.3
pyaHuKa JIUTEPaTypbl
HUroro mo pazaerny 2,5 20/81
6. Kourponb
6.1 Dk3amen HonroTosxa DK3aMeH

9K3aMEHY

Hroro no pasneny




Wroro 3a CEMECTpP

36

72/28U1

68,2

OK3aMCH

Htoro mo AUCIUIIINHE

36

72/281

68,2

OK3aMCH

IICK-2.2,IICK
-2.3,I1K-8,I1K-
22,0IIK-7




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

JUia  peanu3zauuu  NPEeAyCMOTPEHHBIX BHUJOB Yy4eOHOHl paboThl B KauecTBe
00pa30BaTe/NbHbIX TEXHOJIOTUH B MPENOJaBaHUU AUCHUIUIMHBI «TeXHoyorus IpOU3BOJACTBA
paboT» UCHIONB3YIOTCS TPAAUIIMOHHAS U MOTYJIbHO-KOMIIETEHTHOCTHAS TEXHOJIOTHH.

Ilepeqaua HEOOXOAWMBIX TEOPETUYECKMX 3HAHUH M (OPMHUPOBAHHE OCHOBHBIX
IpelocTaBleHui Mo Kypey «TeXHONIorus mpou3BoACcTBa paboT» MPOUCXOAUT C UCTIOIB30BAHUEM
MYJIbTUMEAUIHOTO 000PYA0OBaHUSI.

Jlexkuuu NOpOXOAAT B TpaauUMOHHOM ¢opme, B Qopme nexkuui-uHbopMmaus,
JEKIUH-KOHPEPEHIINH, JCKIUNH-KOHCYIbTallMid W TPOOJNEeMHBIX JeKiui. TeopeTmueckuit
MaTepuan M3J0KEHHBIH U OOBSICHEHHBIN CTyJEHTaM Ha JICKIHUSIX-UH(OPMaLUAX, MOJJICKUT
CaMOCTOSITEIBHOMY  OCMBICJIEHHIO W 3anoMHHaHui0. COBOKYIHOCTb  JIOKJIAJOB IO
MpeBapUTENIbHO TMOATOTOBIEHHOW MpOoOJeMaTUKe CHENaHHbIX Ha JEKIUU-KOH(epeHIun
o0ecrieynBaeT BCECTOPOHHEE OCBEUICHHE NPOOJIEeMBbl 3a CUET JOMOJHEHHWS M YTOYHEHHS
npenojaBaTenieM, a TakKe IOJBEACHHEM HTOTOB B KOHIIE JIGKIHH C (HOpMyIHpoBaHUEM
OCHOBHBIX BBIBOJIOB. TeopeTnueckuii Marepral Ha IpOOJIEMHBIX JIEKIUSX SBIISETCS PE3YIbTaTOM
YCBOEHHUS MOJTYyYEHHOU HHPOPMAIIHH TOCPEACTBOM ITOCTAHOBKH IIPOOIEMHOT0 BOIPOCa U MOKUCKA
nyre ero peuieHus. Ha Jneknusax — KOHCYJIbTaUMAX W3JI0KEHUE HOBOIO Marepuana
CONPOBOXAAETCS] IOCTAHOBKOM BOIIPOCOB U AUCKYCCUEH B MMOMCKAX OTBETOB HA 3TH BOIPOCHI.

[Ipu npoBeneHNM TPAKTUUECKUX 3aHITUN UCIOIb3yeTCsl padoTa B KOMaH /1€, KOHTEKCTHOE
oOydeHue, o0yueHUe Ha OCHOBE OIbITa, «MO3TOBOM IITYPM» U TPAJAULIMOHHBIA CEMHUHAP.

CamocrosiTenbHast paboTa CTUMYJIUPYET CTYAEHTOB B IIPOLIECCE MOJATOTOBKU JIOMAIIHUX
3alaHUi U TOKJIAJ0B JIJIsl IPAKTUYECKUX 3aHIATHH, IPU MOATOTOBKE K UTOMOBOM aTTECTALIUH.

6 YueOHO-MeTOIHUYECKOE ofeclieyeHHe CAMOCTOATeIbHOM padoThl 00y4YaroLIMXCs
[IpencraBneno B npusnoxenuu 1.

7 OneHovHble cpeacrea AJid MpoBEeACHUSA l'[pOMe)KyTO‘-lHOﬁ aTTeCTallumn
Hpe,[[CTaBJ'IeHLI B IIPUJIOKCHU U 2.

8 YueOHO-MeToAHYeCcKOe U MHGPOPMALMOHHOE 0O0ecTieyeHHe JUCHUTLINHBI (MOTYJIs1)

a) OcHoBHas1 IMTEpaTypa:

1. JlomonocoB ['.I'. IIpon3BoJCTBEHHBIE MPOIECCHl MOA3EMHON pa3pabOTKU PYAHBIX
MecTopoxacHuid. — M.: M3natenberBo «l opHast kaura», 2011. — 517 c.

2. KanveikoB B.H., Cnamunun W.T., Memepsikos 2.10. [Iporiecchl moa3eMHBIX TOPHBIX
pabot: y4e0. mocobue. — Marauroropck: MI'TY, 2010. — 167 c.

3. Kamnynos, JI.P. KomOunupoBanHas pa3paboTka pYAHBIX MECTOPOXKICHUI
[DnexTponHbIii pecypc]: yaeoHOe mocoowue / JI.P. Kamnynos, M.B. PeutbHukoBa. — M31aTenscTBO
«[opHas kuuray, 2012. — 344 c. — ISBN 978-5-98672-289-4. // Jlanb: 2nekTpoOHHO-OMOIMOTEUHAS
cucrema. — Pexxum nocryma: URL: https://e.lanbook.com — 3ar. ¢ skpaHna.

4. Anymenkos, A.H. [lonzemHas reotrexHonorus [ DneKTpoHHbIHN pecypc]: yued. mocodue
| AH. AnymenkoB, B.A. Axmames, E.Il. Bonkos, A.M. T'omoanos, H.A. Illkapyba. —

Kpacnosipck: C®Y, 2017. - 304 c. - |ISBN 978-5-7638-3725-4. /[ Jlaub:
3JIEKTPOHHO-OMOMMoTeyHas cucrema. — Pexxum moctyma: URL: https://e.lanbook.com — 3arm. ¢
JKpaHa.

5. Jlomonocos, I'.I'. TIpon3BoACTBEHHBIE MPOIECCH MOI3EMHOM Pa3padOTKU PYIHBIX

MECTOPOXKACHUN [DNEeKTpOHHBIA pecypc]: yued. mocobue — M3matenbcTtBo «l'OpHas KHUTAY,
2013. — 517 c. — ISBN 978-5-98672-343-3. // Jlaub: 311eKTpOHHO-OMOIHOTEYHAS CHCTEMA. —


https://e.lanbook.com/
https://e.lanbook.com/

Pexxum noctyna: URL: https://e.lanbook.com/book/132543 — 3ar. ¢ skpaHa.

0) /lonoJiHUTEIbHASA JINTEpaTypa:

1. Tpy6euxoii, K. H. OcHoBbI ropHOro nena [Dnekrponusiii pecypc]: yuebnuk / K. H.
Tpy6enxoii, FO. II. 'amyenko. — MockBa: Axanemuueckuii IIpoekr, 2020. — 231 c. — ISBN
978-5-8291-3017-6. // Jlaub: snekTpoHHO-OMOIMOTEYHAs cucTeMa. — Pexwum mocryma: URL:
https://e.lanbook.com/book/132543 — 3aru. ¢ skpaHa.

2. bopoBkoB, FO.A. TexHoa0rus 1006111 MOJIE3HBIX UCKOMAEMbIX MTOA36MHBIM CIIOCOO0M
[DnexTponHsIii pecypc]: yueonuk / FO.A. Boposkos, B.I1. /lpodanenko, /I.H. PeOpukos. — Jlaub,
2020. — 272 c. — ISBN 978-5-8114-5178-4. /| Jlaub: 31eKTpOHHO-OMONIMOTEYHAS CHUCTEMA. —
Pexxum noctyna: URL: https://e.lanbook.com — 3ari. ¢ sxpaHa.

3. Menpuuk, B.B. ®usnko-xumuueckas T'€OTEXHOJOTHS [DIEKTPOHHBIM pecypc]:
yueOnuk / B.B. Menbuuk, B.I'. Burkanos, H.1. A6pamkun, FO.M. Makcumenko. — HUTY
MUCuC, 2019. — 272 c¢. — ISBN 978-5-906953-12-4. // Jlaub: 31eKTPOHHO-OHUOIMOTEUHAS
cucrema. — Pexxum nocryna: URL: https://e.lanbook.com — 3aru. ¢ akpaHna.

B) MeToanyeckne yKazaHusi:

1. Memepsako D.10., YrpiomoB A.H., 3yokoB A.A., Manunanos P.II., Texnonorus
MOJ3eMHON pa3pabOTKH PyA B CIOXKHBIX ycIOBUAX. YueO. mocobue Maruurtoropck: ®I'BOY
BITIO «MI'TVY», 2009, 78 c.

2. MaxwutoB, A.M. Ilpomecchl MOA3eMHON pa3pabOTKH PYIHBIX MECTOPOXKICHUH
[DnexTponublii pecypc]: mpaktukym / A.M. Maxutos, I1.B. Bomkos, A.Il. T'mempix. —
Maruutoropck: MITY, 2018. — ISBN 978-5-9967-1294-6. // M.. ®I'YII HTI]
«Uupopmpeructp», 2018. Ne roc. per. 0321803388.

r) [Iporpammuoe o6ecnneuenue u UHTepHer-pecypcebl:

IIporpamMmmHoe oGecrieuenne

Haumenosanue 110 Ne norosopa Cpoxk elicTBUS JTHIICH3UH
MS Windows 7

Professional(mms  [[-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (mnst  |[A-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Office 2007 |\, 135 o7 17.09.2007 GeccpoHO
Professional

7Zip cB000THO pacnpocTpansemoe [10 0eCCpOIHO
Autodesk AutoCad

2011 Master Suite K-526-11 ot 22.11.2011 6eccpouHo
Autodesk AutoCad

Civil 3D 2011 K-526-11 ot 22.11.2011 0eccpouHO
Master Suite
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9 MarepuajibHO-TeXHHYeCKOe o0ecneyeHne TUCIHIIMHBI (MO/TYJIs1)

MarepuanbHO-TeXHUYECKOE 00ecrieueHrne JUCIUTIIMHBI BKITIOYAET:

B kauecTBe MaTepuanbHO-TEXHUYECKOTO 00eCTIeYeHHUS JUCIUIIINHBI UCTIOIB3YIOTCS:

- MaKeTHhl CHCTEM IOI36MHOU pa3paboTKy;

- MaKeThl JTHUI OJIOKOB C JOHHBIM M TOPLIEBBIM BBIITYCKOM PYIHOM MacChl;

- 1abopaTopHBIE CTCHIBI JTsI MOACIMPOBAHHUS ITPOIIECCa BBITYCKA PYIbL;

- TEXHUYECKHE PacYeThl MACCOBBIX B3PHIBOB M PACIOPAIOK WX MPOBEACHUS Ha PyIHUKAX
OAOQO «Yuamuuckuii 'OK», OAO «I atickuii 'OK»;

- TEXHUYECKHE XapaKTEPUCTHKH COBPEMEHHOTO WMIIOPTHOTO OOOpYIOBaHUS st
OCYIIECTB-JICHUS MTPOIIECCOB OTOOMKHU U JOCTABKU PY/IbI;

- aHUMAaIlMOHHBIE ¥ BUJIEO POJIUKH MO TEXHOJIOTUYECKUM MPOIleccaM OUUCTHBIX padoT;

- oTOMaTepuabl, JEMOHCTPUPYIOIINE TOPHYIO TEXHUKY U MPOIIECCHI BEACHHS padoT.

- Tpe3eHTAllMOHHBIE MaTepUANIbl CUCTEM MPOEKTUPOBAHMS TMOJ3EMHBIX TOPHBIX PaboOT
«Mine-framey, «Surpac», «Microminey.
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[Tpunoxenue 1

BOI’lpOCbZ 07151 NUCbMEHHbBIX IKCnpecc-onpocoes:

Nel
1. HazoBuTe cTaguu moa3eMHOM pa3paboTK MECTOPOKIACHHIA MOJIE3HBIX UCKOMIAEMBIX.
2. aiiTe onpe/elieHus BEIpadOTOK BCKPBIBAIOIIMX, IIOATOTOBUTEIbHBIX, HAPE3HBIX.

3. YTo noHUMAETCS MO OUMCTHOU BEIEMKOM?

Ne2
1. laiiTe ompeenieHue MOHATUSAM «TOpHAsi Maccay, «pyIaHas Maccay.
2. KakuMu CBOMCTBaMHU XapaKTEPU3YIOTCsl TOPHBIC TIOPOIbl B pa3pYIIEHHOM COCTOSIHUU?

3. Hepe‘lI/ICHI/ITe OCHOBHBIC ITPUYHUHBI IOTCPL PYIbI.

Ne3
1. MaiiTe KpaTKyt0 XapaKTEPUCTUKY OCHOBHBIM IIPOLI€CCaM MOJ3EMHBIX TOPHBIX paboT?

2. Tlepeuncnute OCHOBHBIE TpeOOBaHMs, NpEABABIsEMble K TMOJ3€MHON pa3paboTke
MECTOPOXKIACHUM.

Ne4
1. KakoBbl yc10BHsI IPUMEHEHHSI CYIIECTBYIOIINX CIIOCOOOB OTOOMKN?

2. Kakue (axTopsl, KpoMe MepeunucIeHHBIX OCHOBHBIX, TAK)KE MOTYT OKa3bIBAaTh BIUSHUE HA
nokazaTesu YPPEeKTUBHOCTH OTOOMKHU?

No5

1. Ha xakue noka3arenu 3()()eKTUBHOCTH OTOOMKHM OKa3bIBAIOT BIHMSHUE PACCMOTPEHHBIE
napameTpsl OTOOHKH?

Neb6

1. [Tepeuncnure mapaMeTpsl MITYPOBOH OTOOWKH, MPUBEIUTE UX CPEIHUE BEITUYUHBI HIIN
WHTEPBaJIbl 3HAYCHUI?



2. N3006pa3uTe KOHCTPYKIIMIO IIITYPOBOTO 3apsija.

Neo7

1. Kaxoii B3pbIB Ha3bBalOT MaccoBbIM? Kakas nOKyMEHTaUMsl COCTaBiseTCA JUIs
IIPOM3BOJICTBA MacCOBOT'O B3pbIBa?

2. Oco0OeHHOCTH OTpeAeNICHUs] pa3MEpPOB OMACHBIX 30H MPH HCIOJIB30BAaHUU PA3ITUIHBIX
CpEICTB UHUIIUUPOBAHUS?

Ne8
1. Onpenenenus MOHATHI yOOpKa, TOCTaBKa U OTKaTKa?
2. JIOCTOMHCTBA U HEJAOCTATKU JOHHOTO BBIMTYyCKA 10 CPaBHEHHUIO C TOPILEBBIM?

3. JIocTOMHCTBA ¥ HEIOCTATKHU TOPLIEBOI'O BBIMYCKA 10 CPABHEHUIO C JIOHHBIM?

Ne9
1. YcnoBus npUMEHEHHS CAMOTEUHOW JOCTaBKHU Py/I?

2. Kakue cBOHMCTBa pyZIbl, ONPEIEISIONINE €€ CHIITy4eCTh, HEOOXOAUMO YYUTHIBATH TIPU
IIPUMEHEHUN CaMOTEYHON JOCTaBKH?

3. Kakue Mepsl BO3MOXHO MNPEANPUHATH IO MOBBILIEHUIO CBHIMYYMX CBONCTB PYIHOU
MAacchI?

NelO
1. VcnoBus mpuMeHeHus THUII] C BOPOHKAMH, CIIOCO0 UX o0pa3oBaHus?

2. YcnoBus NpUMEHEHHUs TPaHIIEHHBIX JTHUIL, crloco0 uX o0Opa3oBaHus?

Nel0
1. Kak ompenensiercst koo puimeHt noreps?

2. Uto Takoe «BOpPOHKA MPOTrubday», «BBICOTA KACAIOIIUXCS SJUIUIICOMIOBY, UX (hr3mdeckas
CYIIHOCTB?

3. Kax ompenensercst k03 UIMeHT pa3yooxuBaHus?

4. Yo Takoe «BOPOHKA BHEAPCHHUSM», «KPUTHUECKAs BBICOTA HIUIMIICOMJAA BBITYCKa», MX
¢du3nveckas CynHocTb?



Nell

1. Ouenure B 3HaYEHUSIX KOIPPUIIMEHTOB MOTEPh U Pa3yOO0KUBAHUS BIMSIHUE PA3TUUHBIX
(bakTOpOB Ha BBIITYCK PYIbL.

Nel2
Bapuanr 1.
1. YcnoBus npuMeHEeHHs CKpPETepHOl I0CTaBKU, €€ JOCTOUHCTBA?

2. BeiOpaTth nebenky MpU HCIONB30BaHUU cKperepa oobeMoMm 0,5 kyO. M, KpYIMHOCTH
KYCKOB pyabl 10 300 mm.

Bapuant 2.
1. YcinoBust npuMeHEHNs CKPENEPHO 10CTaBKH, €€ HEA0CTAaTKU?

2. BriOpath ne0enKy NMpH HCHONB30BaHUHU cKperepa oobemMom 1,0 KyO. M, KpymHOCTH
KycKoB pyasl 10 1000 mm.

Nel3
1. YcnoBus npuMEHEeHHs TUTATENel M KOHBEHEpOB Ha IOCTaBKE PYAHOM Macchl?

2. YcnoBus NpUMEHEHHUS JTIOKOBBIX YCTPOUCTB € 3aTBOPAMU U MUTATEISIMU?

Nel4

1. YcnoBusi mpuMeHeHHUs criocoda MoepKaHUsl OUMCTHOTO MPOCTPAHCTBA OOpyIIEHHUEM
Pyl ¥ BMELIAIOIMUX TOpoA?

2. Kakas kpenb MOXET IPUMEHSThCSI Ha OUMCTHBIX padoTax?
3. YUto moHMMAETCs TOJ1 3aKIaKON BEIpaOOTAaHHOTO MPOCTPAHCTBA?

4. Kakue ciocoObl 3ak1a1Ku cyiiecTByroT? JlaiiTe uX KpaTKylo XapaKTepUCTUKY.

Nels

Kakoit Tun 3aknaaku U crnoco0 ee BO3BEACHHs 00ECNEUMBAIOT HAMIYYIIME MOKa3aTesH
U3BJICUEHHSI 3aI1aCOB IOJIE3HBIX HCKomaeMblx? Kakumu HemocTaTtkaMu 00J1a1al0T TaHHBIE THI U
crnoco0 3akianku? JlaiiTe KpaTkoe onrMcaHue PEKOMEHTyeMOM TEXHOJIOTUH 3aKJIaJKH.



Nel6

HCpC‘II/ICJ'H/ITe BO3MOJKHEIE COUETAHHS CIIOCOOOB JAO0CTAaBKHU U TPAHCIIOPTa py,HHOﬁ MAacCChI.
VKaxuTe ux 00JacTH IIPUMCHCHMUA.

Nel7
Bapuant 1: YcnoBus npuMeHeHHs JHULL ¢ BOPOHKAMH, CIIOCO0 nX oOpa3oBaHus?

BapuanTt 2: YcnoBus mpuMeHeHHs TPaHIISHHBIX JTHHIL, CII0co0 nx oOpa3oBaHUs?

3adanun 01 KOHMPOILHBLIX pabom

Nel

Onpenenuts celicM0o0e30MacHOE paccTOsSHUE MpH MOA3eMHOM B3pbiBe BB s ycnoswii
MT'HOBEHHOTO B3pbIBaHHS B cKalibkHOM MaccuBe (Cp, = 2000 m/c):

BapuanT 1: 1 T BB. Oxpansiemblii 00b€KT — OKOJIOCTBOJIBHBIHN JIBOD.

BapuanT 2: 2 T BB. Oxpansiemblit 00beKT — GJIOKOBBII BOCCTAIOLIHIA.

Ne 2
Paccunrars npousBoautenbHOCTh OypoBoro cranka HKP-100M ans ycnoswuii:

Bapuant 1: mapajuienbHOTO pacroyioKeHusl CKBaKMH cpeaneit mmuHoit 20 m; f = 8-10;
KOJINYECTBO MPOOYyprBaeMbIX ckBakuH 10.

BapuaHT 2: BeepHOro pacroJIOKEHHUS CKBaKWH cpenHeit mmuoi 15 m; f = 10-12;
KOJIMYECTBO MPOOYypHUBAaEMbIX CKBKUH 12.

Ne 3
Ha‘-IepTI/ITI) HpI/IHHI/IHI/IaHBHBIe CXEMBI pacnonomeHI/m CKBaKUUHHBIX 3ap${)103 JJIA YCJIOBI/II;'IZ

Bapuant 1: pasmepsl ounctHOW kamepbl: BbicoTa 40M, mumpunHa 15 m; mmHa 40 Mm;
pacIoyIo’KeHNe CKBaXXHMH: 1) BeepHOE TOPU30HTAIbHBIMU CIIOSMU;

2) napajuleJIbHOE BEPTUKAIbHBIMU CIIOSIMHU.

Bapuant 2: pa3mepsl ouncTHOM kamepbl: BbicoTa 50M, mmupuna 30 M; amuHa 60 M;
pacrosIoXkeHUe CKBaXXHH: 1) BeepHOE BEPTUKAIbHBIMU CIIOSIMU;

2) mapajienbHO-COMMKEHHOE BEPTUKAIBHBIMU CIIOSIMH.



Ne 4

HaueptuTh Beep CKBaXHH M ONPEACIUTh BEIUYMHY 3apsaoB I yCIOBHUW (OJHMH
nepdoparop; pazmepsl 0ypoBoii BeIpaboTKH 3*3 M):

Bapuanrt 1: mupuna cinost 15 m; muymnna cinost 20 M; pacCTOSHHE «a» = 2 M;

BapuanT 2: mmpuna ciost 10 m; jymna cinos 20 M; pacCcTosiHUE «a» = 2 M.

Ne S
Haueptuth cxeMy KOMMyTalluu 3 CKBaXKMHHBIX 3aps0B JJIs YCIOBUI:
BapuanTt 1: junHa ckBakuH 8 M; ocHOBHOE cpeicTBO B3pbiBaHust — CUHB-1II

Bapuanr 2: qyniHa ckBaxkuH 18 M; ocHOBHOE cpenicTBO B3pbiBanus — JI1I.

Ne 6

Pa3zMecTuTh CKBa)KHUHBI 110 IIOIIAIN OTpCSHOfI IeJik B YCJIOBUAX:

Bapuant 1: mapamiensHOTO pacmofioKeHUs] CKBAXHH; MHUpUHA*UHHY 1enn = 3*12 w;
JIHC = 1,3m; pazMepsl OTPE3HOTO BOCCTAIOMIETO 2*2 M.

Bapuant 2: mapamienbHOTO pacmhofiOKEHHUs] CKBXXHH; IMHPUHA™UIMHY e = 2*12 w;
JIHC = 1,6M™; pazMepsl OTPE3HOTO BOCCTAIOMIETO 2*2 M.

U onpenenuTh rpaHULbl CEKIIUI OTOOWKH MPH (OPMUPOBAHUN OTPEZHOM ILIEIH.

Ne 7
Bapwuanr 1.
1. B yeM cOCTOUT OTJIMYME TOPIIEBOTO BBIMYCKA OT JOHHOTO?

2. Kakue cBoiicTBa OOpYIIEHHBIX PYJ BIUSIOT Ha UX CIHOCOOHOCTh K HCTEUYEHUIO MPH
BBIITyCKE?

3. Urto Takoe «pabouasi 30Ha» MPU TOPIIEBOM BBITYCKe pyAbl? MOXKHO JIU PEeryInupoBaTh e
BEJIMYUHY?

4. Kakue morpy304HO-A0CTaBOYHbIC MAIIMHBI UMEIOT HauOOJbIIee paclpOCTpaHEHUE Ha
OTEUYECTBCHHBIX PyIHUKAX?

5. Kakue Turbl 3aTBOPOB NPUMEHSIOTCS MPHU JTIOKOBOM MOTPY3KE MEJIKOKYCKOBOM pyabl?

Bapuanrt 2.



1. Ilepeuncnure BbIpaOOTKH JIsl BHIITYCKA PY/Ibl, B KAKUX YCJIOBUSX OHU MPUMEHSIOTCS?

2. UYto naer 3HAHWUE KPUTHUYECKOW BBICOTHI BBINyCKa? MOXHO JIM peryjJupoBaTh €€

BEJIMYUHY?
3. Kakue (hakTopbl BAUSIOT Ha ITOKA3aTENIM BBITYCKA PYIHON MaccChl?

4. B KaKkux ciaydasx MPUMEHEHUE CKPENEepHOM JOCTaBKU OyaeT AP PeKTHBHEE TPUMEHEHHS
JIOCTaBKH C ITOMOIIBIO CAMOXO/IHOTO 000py10BaHUs?

5. Uro Ttakoe BHOPOKOMILICKC JUIsl AOCTaBKH pyabl? Kakoe o0opymoBaHHEe BXOIUT B €r0

coctaB?

Ne 8
Bapuant 1.

Onpenenuts pa3Mepbl OMOPHBIX IEIUKOB ISl YCIOBUM pa3paOOTKH TOPU30HTAIBHOM
3aJIeKU KaMepHO-CTOJI00BOM cucTeMbl Ha rinyonHe 200 M; 00bEMHBIN BEC HaJETArOIIUX MOPOa 2
T/Ky0.M; MOIIHOCTB 3JIC)KH 5 M; MAaKCUMAaJIbHBIN MPOJIET OOHAXKECHUS 6 M; TIPEIeIT IPOYHOCTH Py
Ha cxkatue 80 MIla.

Bapuanr 2.

Onpenenuts pa3Mepbl OMOPHBIX IEIMKOB ISl YCIOBUH pa3paOOTKH TOPU30HTAIBHOM
3alIeH KaMepHO-CTONI00BOM cucTeMbl Ha rityonne 300 M; 00beMHBIH Bec HaJleraroux nopos 2,5
T/Ky0.M; MOIIIHOCTb 3aJIEXKH 5 M; MAaKCUMAJIbHBIN MPOJIET OOHAXKEHUS 5 M; TIpeie MPOYHOCTH Pyl
Ha cxkatue 100 MI1a.

BO”pOCbl mecmoeo2o onpoca

TectoBoe 3amanne Ne |

B tecroBoMm 3amanun npeajiaracTca 10 BOIIPOCOB, K KAXIAOMY H3 KOTOPBIX — 4 BapHaHTa
OTBCTA, OIUH BAPUAHT OTBCTA BepHBIﬁ.

1. BcnomoraTenbHBIN TEXHOJIOTHYECKUH TIPOIIECC MOA3EMHBIX TOPHBIX padoT:
a) TOPHO-KaMmUTAIbHBIC PAOOTHI

0) OuMCTHBIE PaOOTHI

B) PEMOHTHBIE pabOTHI

I') yIpaBieHUE KaueCTBOM PYIHOI Macchl



Henocratok B3pbIBHOI OTOOMKH:

a) UCII0JIb30BAHUE TIPH PyJax ¢ JII0O0H KPEnoCThIO

0) HapyIlIEHHE COCTOSTHUS OKPY>KAIOIIHUX MTOPOJT

B) OZIHOBpPEMEHHast 0TOOIKa OOJIBIINX 00BEMOB PY/IbI

I) MeHbIIass Ce0CCTOMMOCTh II0 CPaBHCHHIO C MEXAHHYCCKUM U JJICKTPO(OHU3HMUCCKUM
crnocobamMu oTOOMKHU

OtpesHnas menb GopMUpyeTcst st

a) MUHHOM O0TOOMKH

0) MPOXOJIKH HAPE3HBIX BHIPAOOTOK

B) 00pa30BaHUs KOMIIEHCAIIMOHHOTO MPOCTPAHCTBA

r) OypeHus MIypoB (CKBAXKHH)

MoHTaX B3pBIBHOM CETH JJOJKEH MPOU3BOIUTHCS:
a) OT 3aps/I0OB K HICTOYHUKY TOKA
0) OT UCTOYHHUKA TOKA K 3apsaam

B) BCTPEYHO- OT UCTOYHHUKA TOKA K 3apsiiaM U OT 3apsiIoB K HCTOUYHUKY

CHmKeHne MOIIIHOCTHU YHapHO'BO3,HYHJHOﬁ BOJIHEI MOJKET OBITh OCYHICCTBJICHO 3a CYCT
MMPUMCHCHUA:

a) DIIEKTPUUECKOTO B3PhIBAHUS
0) AETOHUPYIOIIETO IIHYpa
B) DJICKTPO-OTHEBOTO B3PBIBAHUS

I') KOPOTKO3aM€ IJIEHHOTO B3pbIBaHUS

K TeXHOJIOTrH4ecKM MacCOBBIM B3phIBAaM OTHOCSITCS B3PBIBBI IIPH:
a) 0TOOIKe OCHOBHBIX 3aIlacoB

0) 0OpyIICHUU TTOTOJIOYMH U IEJTUKOB

B) ompeeneHuu napametrpo bBP

T) JIUKBUJALUHU TYCTOT



OTb6oiika ¢ pa3MelnieHreM 3apsA0B O0JIbIION MAacChl B CIIELIMATIBHBIX HApe3HbIX BIPa0OTKaX:
a) MUHHAas

0) MexaHuuecKas

B) MEJIKOIITYPOBast

') CKBOKWHHAS

Kak Ha3piBaeTcs MalllMHa, IpeaHa3sHavuYCHHad AJId MEXaHUYECKOH OTOOMKHU PYAbBL U IOTPY3KH
€€ B TPAHCIIOPTHOC CPCACTBO!

a) KoMOaitH
0) KOMILIEKC
B) MallMHa C HarpeOaromMH JanaMu

F) MOrpy304HO-40CTABOYHAA MalllMHA

[Mporiecc nmepeMenieHus: pyJHON Macchl OT OYUCTHOTO 32005 0 TPAHCIOPTHOI'O TOPU3OHTA
Ha3bIBACTCS:

a) yoopka
0) oTkaTka
B) JOCTaBKa

T') BBIITYCK

Kakoii pesxuM BbITycka pyabl 00eCIeYrBaeT HAUIYYIITNE TOKA3aTSTH U3BICYCHHUS:
a) MOOYEPEIHBIN
0) XaOTHYECKUI

B) paBHOMepHO-HOCHCIlOBaTeJ]LHBIﬁ

TectoBoe 3amanue Ne 2

B tecroBoM 3amanum npemtaraercss 10 BOIpocoB, K KaKIOMY M3 KOTOPBIX — 4 BapuaHTa
OTBETA, OJINH BapUAHT OTBETA BEPHBIM.



OnMH U3 OCHOBHBIX TEXHOJIOTHYECKHUX MPOIIECCOB MOJI3EMHBIX TOPHBIX PadoT:
a) TPaHCIOPT JIFO/ICH U MaTepUaAIOB

0) BOJIOOTIIUB

B) TOPHO-KaNUTaJIbHBIE paOOThHI

I') MOHTQ)KHBIE PaOOThI

PacronoxxeHne CKBakWH, 0OECIEUMBAIOIICE HAMIYUIINE Ka4eCTBO IPOOJICHHS U KOHTYPHI
OTOOMKHU:

a) mapaJuIeJIbHOe
0) mapauenbHO-COMMKEHHOE
B) BeepHOE

I') Iy4KOBOE

3aBHcaHue MPH BBIITYCKE Pyl HE TUKBUIUPYIOT C TIOMOIIBIO:
a) hyracos

0) THEBMOUMITYJICHBIX YCTPOUCTB

B) BOJISIHBIX ITyILEK

T) mecra

K TeXHOJIOrMUeCKUM MaCCOBBIM B3pPbIBaM OTHOCSITCS B3PBIBBI ITPH:
a) OOpyYIIEHUH MOTOJIOYHH U LIETUKOB

0) onpenenenuu napamerpo bBP

B) 0TOOIKE OCHOBHBIX 3a1acoB

T') TUKBUJIAIIUU TYCTOT

OTt0oiiKa c pa3MeIIeHHeM 3apsI0B OOJIBIION MACChI B CIICIMAIBHBIX  HAPE3HBIX BEIPA0OTKAX:
a) MEXaHH4YecKas
0) MUHHAs

B) MEJIKOLIITYPOBas



') CKBOKUHHAS

Kax Ha3piBaeTcs MalllMHa, IMpE€aHasHa4YCHHaA JId MEXaHUYECKOH OTOOMKHU PYAbI U IIOT'PY3KHU
€€ B TPAHCIIOPTHOC CPEACTBO:

a) KOMILIEKC
0) MamMHA ¢ HarpeOarIUMH JTalaMu
B) OTPY30YHO-A0CTaBOYHAS MAIlIMHA

') KoMOaitH

[Mpouiecc nepeMenieHus: pyJHON Macchl OT OYUCTHOTO 32005 0 TPAHCIOPTHOI'O TOPU3OHTA
Ha3bIBACTCS:

a) yoopka
0) mocTaBka
B) OTKaTKa

T') BBITYCK

Kakoii pesxuM BeITycka pyzbl 00eCIIeYMBaeT HAMIYUIINE MTOKA3aTEIId U3BICUCHHUS
a) MoovepeIHbIN
0) XaOTHYECKUI

B) paBHOMEPHO-TIOCIIEI0BATEIbHBII

JI0CTOMHCTBO MOTPY30YHO-A0CTABOYHBIX MAIIMH Ha JOCTaBKE PY/IbL:
a) MOBBINIEHHBIE TPEOOBAHUS K BEHTHIISIIUU BEIPaOOTOK

0) BO3BMOXHOCTh OOCITY>)KHBaHHS HECKOJBKUX 3200€B

B) BBICOKAsi CTOMMOCTb IIIMH

) OOJIBIIIOE CEYCHHUE TOCTABOYHBIX BBHIPAOOTOK

JIOCTOMHCTBO KOHBEHEPHOU JOCTABKU PY/bI:

a) BBICOKHE 3aTpaThl HA MOHTAX U IEMOHTaK KOHBEHEpOB



0) 3arpOMOKJIEHHUE BHIPAOOTOK
B) HEOOXOJJMMOCTh B YCTPONCTBAX JIJIS 3arpy3KH

F) HC3aBUCHMOCTD OT pAaCCTOAHHA JOCTABKU

TecroBoe 3amanue Ne 3

B TecTroBOM 3aaHun NIpeajiaractcsa 10 BOIIPOCOB, K KAXAOMY H3 KOTOPLIX — 4 BapuaHTa
OTBCTA, OAWH BapHaHT OTBCTA BCprIﬁ.

BcnomoraTenbHbIM TEXHOJIOTMYECKUH TTPOLIECC MOA3EMHBIX TOPHBIX paldoT:
a) TOPHO-KaMUTAIbHBIE PAOOTHI

0) TpaHCIIOPT JIOACH, MaTepUaIoB U 000pyIOBaHUS

B) OYHCTHBIE PaOOTHI

I') yIipaBlieHHe KayeCTBOM PYyTHON MacChl

HenocraTok B3pbIBHOM OTOOMKHU:

a) BO3/ICHCTBUE HA COCTOSIHUE TOPHBIX BHIPAOOTOK

0) ucnonb30BaHUE MPH PyAaX ¢ 000 KpenocThio
B) OJTHOBpEMEHHas 0TOOMKa O0JIBIINX 00BEMOB Py IbI

I) MeHbIIas ce0ecTOMMOCTh IO CPaBHEHHI0 C MEXaHMYECKUM U 3JIEKTPO(U3HMUECKUM
crioco0amu 0TOOMKH

Otpesnas menb GopMUpyercs st
a) MUHHOHM OTOOWKH

0) IPOXO/IKM HapEe3HBIX BEIPAOOTOK
r) OypeHus mIypoB (CKBaXXHH)

B) 00pa3oBaHMs KOMIIEHCAIIMOHHOTO TPOCTPAHCTBA

CHIKEHHE MOIIHOCTH YyJIapHO-BO3AYIIHONH BOJHBI MOXET OBITh OCYIIECTBICHO 3a CYET
MIPUMEHCHUS:

a) 2JIEKTPUYECKOTO B3PhIBAHUS



0) IETOHUPYIOIIETO MIHYpa
B) 2JICKTPO-OTHEBOT'O B3PBHIBAHUS

F) KOPOTKO3aMECAJICHHOI'O B3pbIBAHUSA

MoHTaX B3pbIBHOM CETH JOJIKEH MPOU3BOIUTHCS:
a) OT UCTOYHHKA TOKA K 3apsiaM
0) OT 3apsI0B K UCTOYHHUKY TOKA

B) BCTPCYHO- OT UICTOYHHUKA TOKA K 3apsagaM U OT 3apsaJ0B K HCTOYHUKY

OT0oiika ¢ pa3MelieHueM 3aps10B O0JIbIION MACChl B CIIELIMAIbHBIX  HAapE3HbIX BBIPAOOTKAX:
a) MexaHu4ecKas

0) MenKoIInypoBas

B) MUHHAsI

T') CKBaKUHHAas

JIOCTOMHCTBO KOHBEHEPHOU JOCTABKU PY/IbI:

a) BBICOKHME 3aTpaThl HA MOHTAX U JIEMOHTaXX KOHBEHepoB
0) 3arpoOMOKJIeHHE BHIPAOOTOK

B) HEOOXOAMMOCTh B YCTPOMCTBAX JIJIsl 3arpy3Ku

F) HE3aBUCUMOCTD OT paCCTOAHHUA JOCTAaBKU

K TeXHOJIOrMUeCKUM MaCCOBBIM B3pbIBaM OTHOCSITCS B3PBIBBI ITPH:
a) OOpyIIEHUH MOTOJIOYHH U LIETUKOB

0) onpenenenuu napamerpoB bBP

B) JIMKBHU AWMU ITYCTOT

') OTOOMKE OCHOBHBIX 3aI1acOB

Kak Ha3piBaeTCsl MalmHa, npeiHa3HAYeHHAs U1 MEXaHUYECKOH OTOOMKH PyJIbl M TIOTPY3KH
€e B TPaHCIIOPTHOE CPEICTBO:

a) KOMIJIEKC



0) KomOaiiH
B) MallMHa C HarpeOaromyMH JanaMu

F) IMOTpy304YHO-0CTaBOYHAsA MallIMHA

[Tpouecc nepemMenieHusi pyiHON Macchl OT OYMCTHOIO 3a00s1 10 TPAHCIIOPTHOTO TOPU30HTA
Ha3bIBACTCS:

a) yoopka
0) oTkaTKa
B) BBIITYCK

I') 10CTaBKa

Bonpocm K 3K34aMEH)

CoNoOARWNE

N Y o
rPWODNEO

15.

OcHoOBHBIE U BCIIOMOTaTeIbHbIE TEXHOIOTHUECKUE npoueccs! [TI'P

OTt6oiika py/sl, criocoObl OTOOHKH

TpeboBanus k 0TOOIKE, KOHAULIMOHHBIN pa3Mep KycKa

[Toxazarenu 3¢ pexkTUBHOCTH OTOOMKH; (PaKTOPHI, BIUSIOLINE HA TOKA3aTEIH

Buzp! B3pbIBHON 0TOONKH. JJOCTOMHCTBA M HEIOCTATKU B3PBIBHOW OTOOMKH.
[TapameTpsl B3pBIBHOW OTOOUKH

[ypoBas or6oiika. BypoBoe obopynoBanue

[TapameTps! mIITypoBOi OTOOMKHU

3apsiKaHHUE U B3PbIBAaHUE IIITYPOBBIX 3apsi0B

[TocnenoBaTeIbHOCTH pacueTa MIMypOBOM OTOOMKH

CkBaxuHHast 0TOOlKa. Pacmionoxenue ckBaKuH

OGopynoBanue 11t OypeHust CKBaKUH

[TapameTpsl CKBaXXMHHOM OTOOMKH

OcoOeHHOCTH OnpeiesieHns] BETMUNHBI 3aps/a MPU BEEPHOM PACIONIOKEHUN CKBaKUH
OcoOeHHOCTH pa3MelleHUs] CKBAXHMHHBIX 3apsA70B MPH 00pa30BaHUM OTPE3HBIX ILENel U

KOMIICHCAITUOHHBIX IIPOCTPAHCTB

16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
217.

3apspKkaHue U B3pbIBAHUE CKBAKUH

[TpaBuiia 6€30MacHOCTH MPH 3apsKaHUU

MoHTax B3pBIBHOM CETH

[TocnenoBaTeIbHOCTH pacueTa CKBaKMHHOW OTOOMKH
OTtb6oiika pyasl MUHHBIMHE 3apsIaMu

MaccoBblii B3pbIB. TeXHHUECKasi JOKYMEHTAIIMS HA TPOBEICHHE MAaCCOBBIX B3PHIBOB
Opranu3anus npoBeAeHUs MAaCCOBOTO B3pbIBa
OmnacHble 30HbI IPU MTPOBEIEHUU MacCOBBIX B3PHIBOB
MeponpusTis 10 CHUKEHUIO YIapHO-BO3AYIIHBIX BOIH
Bropuunoe npoGieHue 1 TMKBUIAINS 3aBUCAHUIN
Mexannueckas 0TOO0MKa

HocraBka pynbl. Knaccudukarms cnoco00oB 10CTaBKH



28.  Brimyck pyabl. JIoHHBIN, TOPLIEBO BHITYCK

29. BripaboTKH 17151 BBITTYCKA PYIHON MacChI

30.  CamoreuHas 10CTaBKa pyAbl. Y CIIOBHS IPUMEHEHHUSL.

31.  Iloka3arenu BblllycKa py/bl, IPUHIMIIBI UX ONPEAEICHUS

32. CpoiicTBa OTOMTON pynsl W OOPYIIEHHBIX IOPOJ, C TOYKHM 3peHHUS OOECTeYCHHS
HoKa3aresel BblllycKa

33.  3aKOHOMEpPHOCTH MCTEUYEHUS CHITYYHX MATEPUATIOB U3 OJUHOYHOTO OTBEPCTHS

34. Oco0eHHOCTH BBIITyCKa PYJbl U3 CMEXHBIX OTBEPCTUH

35.  IlpuHIMIbI pacyeTa MPOTHO3HBIX BEIMYUH MOTEPh U Pa3yO0KUBAHUS

36.  BuusAHue BbICOTHI 0OJIOKAa, PACCTOSHUS MEXAY JydykaMd M JMaMeTpa OTBEpPCTUH Ha
MOKa3aTesH U3BJICYCHUS

37.  BnusAHue yria majgeHus 3ajexH, OOKOBOIO KOHTAKTa ¢ OOpPYLICHHBIMM IOPOJAMU Ha
MOKa3aTes U3BJICYCHUS

38.  BunusHue KpyHmHOCTH KYyCKOB, IJIOTHOCTHM OTOMTOM pylbl M OOpYLIEHHBIX MOPOJA Ha
MOKa3aTes U3BJICYCHUS

39.  BuusHue pexxuMa BbIITyCKa Ha I0KA3aTeJI U3BJICUCHUS

40. Oco0eHHOCTH TOPLIEBOTO BBIITYCKA PYIbl

41. MexaHu3MpoBaHHas 1OCTaBKA PYAbI, €€ BU/IbI

42. CkperniepHas 1ocTaBKa pyabl. Buabl ckpenepos

43.  CxeMbl CKpernepoBaHus pyIHOW MacChl

44, OnHocTOpOHHEE, IBYCTOPOHHEE CKPETIEPOBAHUE PYTHON MACCHI

45,  JlocraBka pyabl CaMOXOJIHBIM OOOpYIOBAaHHEM, YCJIOBUS HPUMEHEHMs, BHJbI

CaMOXOJHOTO 000PYIOBaHHS
46.  JlocraBka pyasl ¢ nomorsto I[TJIM

47. [Torpy3ounoe 060pyIOBaHKE HA TOCTAaBKE PYIHONU MacChl

48.  CamoxoJHOE TpaHCIIOPTHOE 000PYA0BaHHE Ha TIOCTABKE PYAHOM Macchl

49,  JlocTraBKa pyabl MUTATEISIMHU

50.  JlocraBka pyabl KOHBeHepaMu

ol. JIrokoBas morpyska pyIHON Macchl

52.  B3pbIBHas 10CTaBKa PyAbl. Y CIOBUS IPUMEHEHUS

53.  Ympanenue ropHbIM JaBiieHHeM. DaKTOPHI, ONPENENSIONINEe TOPHOE IaBJICHHIE
54.  EcrecTBeHHOE MOJACp)KaHNE OYUCTHOTO POCTPAHCTBA

55.  IlpuHnmIe pacyera npoJieTa KaMep 1 IMHUPHHBI [IETHKOB

56.  IlocienoBaTenbHOCTh pacyeTa MapaMeTpoB CUCTEM pa3pabOTKU IO YCIOBUIO TOPHOTO
JTABJICHUS

57.  Cnoco0 ynpaBieHHs TOPHBIM JaBlieHUEeM OOpYIIEHHEM Pyl U BMEIIAIOIINX MOPOJ]
58.  HckyccTBeHHOE MOJIep)KaHUEe OYMCTHOTO TIPOCTPaHCTBA. BHUsl kpern

59.  TlopnepxaHue BIpaOOTaHHOTO MPOCTPAHCTBA 3aKiIaK0i. Busl 3akmanku

60. Treperomas 3akiiajka BEIpabOTaHHOTO MTPOCTPAHCTBA

61. TI'mppaBnuyeckas 3akjajika BEIpaOOTaHHOTO MPOCTPAHCTBA

62.  Cyxas 3akiajika BEIpaOOTaHHOTO MPOCTPAHCTBA

63.  OcoOeHHOCTH MPUMEHEHHsI PeIbCOBOTI0 TPAHCIIOPTa PYJHON MACCHI.

64. ITHEBMOKOJIECHBIN MOJ3EMHBIM TPaHCHOPT PYAHOM MACCHI: TPAHCIOPTHBIE CPEACTBA;
yCIIOBUS TPUMEHEHUS

65. BHYTpUpy I HUYHBIM KOHBEHEPHBIA TPAHCIIOPT PY/IbIL.

66.  CnocoObl mogbeMa pyIHONM Macchl Ha pyIHUKAX.

67. Mexanudeckoe Apo0OJIeHUEe PYyIbl: TEXHUKA U TEXHOJIOTHS.

68.  CocTaB TEXHOJIOTUYECKOIH CXEMBbI pyTHHKA

69.  OcHOBHbIE BUJbI TEXHOJOIMUECKUX CXEM MOA3EMHBIX PYIHUKOB.

70. [TpuHIUIIBI 000CHOBAHUS MAPAMETPOB TEXHOJIOIMYECKON CXEMBI PyIHHUKA.



[Ipunoxenue 2

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHS U OLEHOYHbIE CPeACTBA IVIsl IPOBEAEHUS NMPOMEKYTOUYHOM aTTeCTAllUN:

Crpykry
PHBIN
AJIEMEHT
KOMIIETe
HIIUU

[Tnanupyemble pe3yiabTaThl O0y4eHHS

O11eHOYHBIE Cpe€acTBa

OIIK-7

YMCHHEM I10JIB30BATHCA KOMIIBIOTEPOM KaK CPCACTBOM YIIPABJIICHUSA U O6pa6OTKI/I I/IH(I)OpMaLII/IOHHLIX MaCCHUBOB

3HaTh

- OCHOBHBIC ONpEJACICHUS U TOHITHUS
nHbOpMATUKH U WHGPOPMAIMOHHBIX

CUCTEM

- OCHOBHBIE
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIE
TEXHOJIOTUH

- UH(OPMAaIMOHHBIE MpPOLECCH B

CTPYKTYpPE TOPHOTO MPEINPUSITHS

HepequL TEM CCMHUHAPCKUX 3aHSATHI:

1. Ilonarue undpopmanuu u ee Buabl. OOmUe cBeneHHUs 00 MHGOPMAIIMOHHBIX CHUCTEMaX H
TEXHOJIOTHUAX.

2. CpoiictBa nH(popMaruu. AnmnaparHoe odecriedeHrne. ABTOMaTU3MPOBAaHHbIE U aBTOMAaTHYECKHe
cUCTeMbl yrpaBiieHus. be3onacHOCTh HH(OPMAIIMOHHBIX CHCTEM.

3. Dransl pa3BUTHS HH(POPMALIMOHHBIX TEXHOJIOTHH.

4. bazoBble HH(OPMALIMOHHBIE TEXHOJOTUU: TEIEKOMMYHUKALMOHHbIE TEXHOJIOTHH, TEXHOJIOTUN
3aIUThl UHOPMALUH.

5. TekcroBast nHGoOpMaIusl, BEIUMCIUTENbHAS U enoBas rpaduka. I[Iporpammuoe obecrieueHue
115t 00paboTku nHpopmanmu. OO6paboTKa TEKCTOBOM M YMCIOBOW MH(POPMAIIUH.

6. basbl nannbix. ®aiinsl u Qaitnoseie cuctemsl. Kinaccuduxanus 6a3 ganHbix. CTpyKTypHbIE




Crpykry

PHBIA
anemeHT | [lnanupyemsbie pe3yabTaTel 00ydeHHS OrneHouHBIE CpescTBa
KOMIIETE
HIUU
3JIEMEHTHI ¥ MoJenu 0a3bl NaHHbIX. [lepcriekTuBbl pa3BUTHs 0a3 JaHHBIX.
7. MarepuallbHOE M KOMIIBIOTEpHOE MozenupoBanue. llonarne monenun M MOAEIUPOBAHUE.
CymHocts MonenupoBanus. Knaccubukanus mopeneil. IIpuHuMIBl M cXeMmbl Ipolecca
MOJIEJIMPOBaHUS.
8. 'eonH(pOpMaIIMOHHBIE CUCTEMBI U TEXHOJIOTUU. MyIbTUMEIUHHBIE TEXHOIOTHH.
YMmers: |Pemare  cranpaprasle  3agadun ¢ | [IepedeHb TeM IPAKTUYECKUX 3aHATHM:
HCII0JIb30BAHUEM BBIYNCIIUTEIBbHON
TEXHUKHU

[IpumensTh mporpaMMHoe obecrieueHue
JUISL PEIICHHs] TUIIOBBIX 3aJa4 TOPHOTO
MIPOU3BO/ICTBA

[IpumensaTs  MeTonbl  aHamM3a U
00pabOTKM J[aHHBIX, pelIaTh 3a7add
npodeccCHOHANBPHON  MEATENBHOCTH ¢
HUCIOJb30BaHUEM UH(GOPMaIIMOHHBIX
TEXHOJIOTHH

1. UndopmaninoHHbIE CUCTEMBI U TEXHOJIOTUH B TOpHOM Jiene. O6mue ceaenus. Jloknaz
2. IlporpammMHoe obecrieuenue 11t 00padoTku nHGopmaruu. O630p NPOrpaMMHBIX TPOAYKTOB

3. BeruucnurensHas u aenosas rpaduka. [locrpoenune nuarpamm u rpaduxos. BeposTHoCTh U
cratucTuka. HaacTpoliku B 3J€KTPOHHBIX TabnuIax

4. Ba3sl nanueix. Co3manne 0a3bl JaHHBIX

5. Ucnonp3oBaHue KoMIbloTepHON rpaduku. CucreMa aBTOMaTU3UPOBAHHOTO MPOEKTUPOBAHUS
AutoCAD

6. MeTo1bl MaTEepHAIBHOTO MOJICTTUPOBAHKS B TOPHOM JIEJIE




Crpykry

PHBIA
anemeHT | [lnanupyemsbie pe3yabTaTel 00ydeHHS OrneHouHbIe CpeACTBa
KOMIIeTe
HIIUU
7. KomnproTepHoe MOJEIUPOBaHKUE B TOPHOM JIEJIe
8. 'eonH(popManOHHbIE CUCTEMBI U TEXHOJIOTHU
Bnaners: | Tepmunonorueit B paMkax
MH(OPMALIMOHHBIX TEXHOJIOTHI
Kynerypon [IPUMEHEHHUS
MH(OPMALIMOHHO-KOMMYHHUKAIIMOHHBIX | AynTuTOopHass KOHTpoJibHas pabota Nel — MopenupoBaHue HampsHKeHHO-Ie()OPMHUPOBAHHOTO
TEXHOJIOTUH C  y4eTOM OCHOBHBIX | COCTOSIHUSI MaCCHBA METOJ0OM KOHEUHBIX JIEMEHTOB.
TpeboBaHu nH(bOPMaLMOHHOH | AyAUTOpHAsE KOHTposibHasg pabota No2 — brmouHoe MonenupoBaHUE PYIHBIX MECTOPOKICHUI
0€301acHOCTH (BKJIIOUHMTH B CAMOCTOSITEIIbLHYIO Pa0oTYy).
CoBpeMEHHBIMM ~ MPOTPAaMMHBIMH U
anmapaTHbIMM ~ KOMILIEKcaMu — cOopa,
XpaHeHUs U 00paboTKH UH(OpMAIH
K-8

TOTOBHOCTBIO IPUHUMATH Y4aCTUC BO BHCAPCHUU AaBTOMATU3UPOBAHHLIX CUCTCM YIIPABJICHUA TPONU3BOJACTBOM

3HaTh:

OCHOBHBIE TPUHIUIBI MOJEITUPOBAHUS
pyaHsix MectopoxaeHuid; Buast [TC u

o0racTb ux MIPUMEHEHHUS,;

BcnomMorarenbHEIe ImporpamMmaI JJIsL

1. O6uue cBeeHus 0 crnocodax MOJAETUPOBAHUS PYAHBIX MECTOPOKICHUH.

2. IlprHIMNIBI MOAECTIMPOBAHUS PYIHBIX MECTOPOKICHUN.

3. OCcHOBHBIE POTPaMMHBIE TPOTYKTHI. [IpHHIIUTIBI TOCTPOCHUS MOJIEIIEH.

4. VicxonHble JaHHbBIE UIsI MOJIETUPOBAHUS. PUBHMKO-MEXaHUYECKHUE CBOMCTBA Pyl M BMEIIAKOIINX




Crpykry

PHBIA
anemeHT | [lnanupyemsbie pe3yabTaTel 00ydeHHS OrneHouHBIE CpescTBa
KOMIIETE
HIUU
00pabOTKH UCXOTHON HHPOPMAITHHI OPOI.
5. IlpuHUMD DOCTpPOEHHsI HANpPSHKEHHO-IE(POPMUPOBAHHOIO COCTOSIHMS MAacCHUBa METOIOM
OcCHOBHbBIE TPUHLUIBI MOJAEIUPOBAHUS
KOHEYHBIX JIEMEHTOB.
B CAIIP; OCHOBHEIE KOMAaH/IbI
6. [ToHsiTHE KOHEYHOT'O AJIEMEHTA.
UCOBaHWS W  PENAaKTUPOBaHHUS B
p pea p >| 7. llpuniun paboTsl mporpaMMHoro npojaykra FEM.
UCIIOJIb3YEMBIE NPU CO3JAaHUM MOJIENH; .
8. IlocTpoenue miockoil Moaenu B mporpaMmMHoM rpoaykre FEM.
MeToauKy nojydeHus: rOpU30HTaIbHbBIX .
9. [Iporpammusiit Moayins FEMI1. Ero HaznaueHue u CymHoCTb.
ceuennii Ha ocHoBe SOLID-06bexToB
10. OcHOBHBIE peXUMbI paboThl MOyt FEM1.
OCHOBHBIE NPUHIMIHI MOJETUPOBAHHUS. 11. PacueTHas cxema, peann3oBaHHasl B [IAKETE IPOTPAMM.
MeTO/HKY BBIMUCICHHS MOGJOUHBIX H 12. TIporpammusiit Mosyns FEM2-3. Ero HazHayeHue U CyITHOCTb.
TOTOPH30HTHBIX 06HEMOB PYIHOTO Tefa 13. [Iporpammuslilt Monysie FEM4. Ero Ha3HaueHue U CylHOCTb.
Ha OCHOBe ToOMepednsx ceuennii. | |4- [Iporpammmbiit moryns GRID2D.
MeTOMMKA BBIUUCICHHS MOGIOUHbIX 15. TlocTpoenue 00bEMHOM MOJIENN B TPOrpaMMHOM npoaykte FEM.
0GBLEMOB PYIHOTO Tela Ha OCHOBE 16. Ilporpammusiit Moy FEMV1. Ero HazHaueHue U CYIIHOCTb.
I poBoit MozenH 17. llporpammustit Moxyins FEMV2-3. Ero Ha3HaueHHne U CyIIHOCTb.
18. IIporpammusiii Mmoayns FEMV4. Ero HasnaueHue u CyIiHoCTb.
19. [loctpoenue (aiina ¢ rpaHUYHBIMH YCIOBUSMHU.
20. [IpuHUIMI TOCTPOEHUS OJI0YHOMN TpeXMEpHOU MOJENH.
21. IIpyHIMI NOCTPOEHUSI KOMIIBIOTEPHOM MOJENIN MECTOPOXKIEHHUS B IPOTPaMMHOM KOMILIEKCE
«SURPACH.
22. AHanu3 ¥ HHTEpIpETALMS JAHHBIX MOJICINPOBAHUS.
Ymets: | BeiOupaTh onTUManbHbIM NIporpaMMHbBIN | AyauTOpHas KOHTposibHas pabdotra Nel — MonenupoBaHue HanpsKeHHO-1e(hOPMUPOBAHHOTO




Crpykry
PHBIA
JJIEMEHT
KOMIIETE
HIUU

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OrneHouHBIE CpescTBa

INpOAYKT B 3aBHUCHUMOCTHU OT ueneﬁ u
3aaa4 MOACINPOBAHUA MECTOPOXKACHUA

Ocy1iecTBisTh CKaHHPOBAHUE
rpadudeckux Marepuaios [Ipon3BoauTh
BEKTOPHU3AIUIO pacTpoBBIX
n300pakeHUI

[Toctpoenne SOLID-06beKTOB.

Brrauciars MOOI0YHbBIE u
MOTOPU30HTHBIE 00BEMBI PYIHOTO Tela
METOI0M MOTIEPEYHBIX CEUECHHH.
Berancnars MO0JIOYHEIE 00BEMEI
PYIHOTO TeJla METOI0M TBEPIOTEIHHOTO
MOJICIIUPOBAHUS. I'enepanus
MMOTOPHU30HTHBIX TUIAHOB

COCTOsIHHUA MaCCHBAa ME€TOAOM KOHCYHBIX 3JIEMCHTOB.

AynuTtopHas KOHTposibHasi padora Ne2 — brnoyHoe MoIenupoBaHUE PYAHBIX MECTOPOXKICHHMA
(BKITFOUHTD B CAMOCTOSITEILHYIO padoTYy).

Bnanets:

OcymecTBiaTh BBIOOp MNPOTPaMMHOIO
NpoAyKTa Il  pElIeHHs  3ajad,
CBSI3aHHBIX C MOJEIMPOBAHUEM PYJIHBIX
MECTOPOKIAECHUN

[Ipon3BOaUTE MOATOTOBKY HMCXOJIHOMU
reoJIOTUYECKON uHbOopMaIuu IS

1. O630p MpOrpaMMHBIX TPOJAYKTOB KOMITBIOTEPHOTO MOETHPOBAHHS.

2. M3yueHne NpUHIIUIIOB MOJICTTUPOBAHHS PYAHBIX MECTOPOKICHHN.

3. [lpuHOMT MOIENMMPOBaHUS HANPSHKEHHO-IE(POPMHPOBAHHOTO COCTOSHHUS MacCHBa METOJIOM
KOHEYHBIX JIEMEHTOB.

4. VicxonHble JaHHBIE I MOAETHUPOBAHUS.

5. IlocTpoeHue minockoit Mosenu B mporpaMmuoM komiuiekce FEM (MI'T YpO PAH).




Crpykry

PHBIA
anemenT | [lnanupyemsbie pe3ynabratel 00yueHust | OLeHOYHBIE CpeaCTBa
KOMIIETE
HIIUU
CO3IaHUsI MOJCIIH MECTOPOKICHUS 6. [TocTpoenne oObemMHOM MOIeH B iporpammHoM komruiekce FEM (UI'J] YpO PAH).
7. IlpuHLUI 6JI0YHOTO MOJEIUPOBAHUS PYIHBIX MECTOPOKICHHIM.
[Ipon3zBoauTe 1OACYET 3amacoB IO
p A a 8. brounoe moxenupoBanue B mporpaMmmMHoM Komiuiekce «SURPACH.
O0loKaM W TOPU30HTaM Ha OCHOBE
. 9. MaTepriperanusi ¥ aHAIA3 TaHHBIX MOJICITHPOBAHMUS.
1 dpoBON MOJIETH MECTOPOXKICHUS
10. Vicnonb3oBaHUE KOMITBIOTEPHOTO MOJEIMPOBAHUS B IPAKTUKE.
IK-22

TOTOBHOCTBIO pa60TaTb C [IpOorpaMMHBIMU MIPOAYKTaAMU O6HI€FO " CIICHUAJIBHOTO Ha3HAYCHUA AJ19 MOACIIMPOBAHUSA MGCTOpO)KIICHI/If/'I TBCPABIX IMMOJIC3HBIX

HCKOIIaCMbIX, TEXHOJIOTHI 3KCHHyaTaHHOHHOﬁ Ppa3BCaKH, [IO6I)I‘~II/I u Hepepa6OTKI/I TBCPABIX IIOJIC3HBIX HCKOIIACMBIX, IIPU CTPOUTCIILCTBE U

HKCIUTyaTallil TOJ3E€MHBIX OOBEKTOB, OLIEHKE SKOHOMHYECKOH H(PPEKTHBHOCTH TOPHBIX M TOPHO-CTPOUTEIBHBIX pPa0OT, MPOM3BOJCTBEHHBIX,

TEXHOJOTHUYCCKUX, OPraHUu3alluMOHHBIX 1 (1)I/IHaHCOBI)IX PUCKOB B PbIHOYHBIX YCJIOBUAX

3HaTh:

[Ipukiiagupie mporpaMMsl  IPOIYKTHI,
[IPUMEHSAEMbIE Il PELICHUS THUIIOBBIX

3aia4 rOpHOTO IMPOU3BOJACTBA

CoBpeMeHHbIE CPEICTBA MPEICTABICHUS
u  00paboTKM TrpapUuecKux JaHHbIX
TOPHOTO NMpoduIIs

CoBpeMeHHbIE
nH(OpMaIMOHHBIE

HHTCTPHUPOBAHHBIC
CHUCTCMBI
IMPpUMCHACMBIC B TOPHOM ACJIC

1. KakoBa nens HHGOPMAITMOHHBIX TEXHOIOTHIA?

2. HazoBure coBpeMeHHbIC HH()OPMAIIMOHHBIC TEXHOJIOTHH U CUCTEMEI.

3. Kakue wmmxkeHepHble MH(GOPMAIMOHHBIE CHCTeMbI BBl 3HaeTe? Kak OHM NPUMEHSIOTCS B
rOpHOM perne?

Uro BbI 3HaeTE 0 0€30MaCHOCTH MH(POPMAITHOHHBIX CUCTEM?

B yem npenmymecTBa XpaHeHUS 3JIEKTPOHHBIX JOKYMEHTOB Iepel OyMaKHbIMH?
Kakue pegakTopsl UCMIONB3YIOTCS I CO3TAHMS SJIEKTPOHHBIX JOKYMEHTOB?
JlaiiTe onpeneneHne MOHATHE «UHMOPMAITUS.

Jlaiite onpesienieHne TIOHATHE «TaHHBICY.

KakoBo HaznHauenue 6anka JaHHBIX?

10 Onummre CTPyKTypy OaHKa JaHHBIX.

11. Kak M0OXHO 0o0ecrednTh HaJI)KHOC Th XPAaHECHHSI TaHHBIX ?

12. HazoBure npoGnemsl co3nanus b1

©oN A
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13. Yto Takoe npeameTHas 00JacTh B MHPOPMAIIMOHHBIX CHCTEMaXx ?

14. Kakue 3tamnsl IpOeKTUPOBAHMS HEOOXOAUMO BBIIOJIHUTE ITpu co3fganuu bJ[?

15. Tlepeuncaure MOaEIN JaHHBIX.

16. OnummTe MepcrneKTUBbI pa3BUTHS 0a3 JaHHBIX.

17. [1y1g pemieHust Kakux 3a7a49 UCIOB3YEeTCs KOMITbIOTepHas rpaduka?

18. KakoBbI IPHIIOKEHUST KOMITBIOTEPHOU Irpaduku?

19. Yto takoe CAIIP? I'ne oHu ncmonb3yroTes?

20. JlaiiTe MOHATHS BEKTOPHON U PacTpoOBOi rpaduKy.

21. Kakue dopmatsl rpadudeckux ¢ailyioB BbI 3HaeTE?

22. Kakue mpodeccuoHanpHble TMaKeThl HCHOJB3YIOTCS JJs  CO3/JaHusd  rpaduueckoi
JIOKYMEHTAIIUHA B TOPHOM Jeje?

23. Kakue cienianu3upoBaHHbIE MPOTpaMMbl 0a3UPYIOTCs Ha miaThopme

24. AutoCAD? Jlnst 4vero OHM MOTYT IIPUMEHSTHCS B TOPHOM jeiie?

25. Kak B AutoCAD co3znatotcs rpadudeckie n3o0paskeHus?

26. Kakue reoMeTpu4ecKre MPUMHUTHBBI HCIIOIB3YIOTCS TSI TOCTPOCHUS TpadUIeCKUX 00BEKTOB
B AutoCAD?

27. Kak penaktupyrotcs nzodpaxenus B AULOCAD?

28. HazoBute u3BecTHbIe TeOMH(OPMALIMOHHBIE CUCTEMBI. J[J1s1 KaKuX 11eJieil OHU UCTIONB3YIOTCS?
29. JlaiiTe TIOHSATHE MOJIEITH i MOJICITUPOBAHUSI.

30. Kak knaccudunupyrorcs moaenu?

31. Kakue npHUHIUIIBI U CXEMBI MOJICTUpOBaHus Bel 3HaeTe?

32. Kakue mOporpaMMHO-BBIYHUCIUTENbHbIE  KOMIUIEKCHI ~ MOTYT  HCIOJNB30BAThCS  JUIA
MOJICJTUPOBAHUS T€OMEXaHUICCKUX MTPOIIECCOB?

YMmers:

[Ipumenars OBM  nmna pemeHus
THIIOBBIX 3a7]a4 TOPHOT'O ITPOU3BOJICTBA

AynutopHas KoHTpoisibHasi pabora Nel — MogenupoBanue HanpsKEHHO-AEPOPMUPOBAHHOTO
COCTOSIHMSI MaCCUBA METOJ0M KOHEUHBIX 3JIEMEHTOB.
AynuTopHas KOHTpoJsibHasi pabora Ne2 — brnoyHoe MoJenupoBaHUE PYAHBIX MECTOPOXKICHHM
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AHaJIM3UPOBATH
CUTYyallul0 U
pelieHus

TOPHOTEXHUYECKYIO
OIpeNeNIATh  CHOCOOBI
IIOCTaBICHHBIX  3a1a4y ¢
HCIOJIb30BAHUEM MH(POPMALIMOHHBIX

TEXHOJIOTUN

Hcnons3oBath nHGOPMAIMOHHBIE

TEXHOJIOTHUHN JJIsA

TOPHOTCXHUYCCKUX

IMPOCKTUPOBAHUA
COOPYXEHUN U
pelICHUA HEC THUIIOBBIX 3aJla4 Ha T'OPHOM
NPEAIPUATUHH

(BKIIFOUUTDH B CAMOCTOSITEIILHYIO PaboTYy).

Bnaznets:

Cnocobamu  cbopa,

MMpEACTaBJICHUA I/IH(I)OpMaI_II/II/I B paMKax

00paboTkn

MIOCTaBJIEHHBIX 3a1a4y TOPHOTO
PEaNpUATHS

[TpakTHyeckumu HaBBIKAMHU
ONIpEICNICHUs] TIapaMETPOB  OTKPBITBHIX
TOPHBIX paboOT ¢ HCIOJb30BaHHEM
CUCTEM aBTOMAaTH3UPOBAHHOTO
MIPOEKTUPOBAHUS

[IpakTryeckumu HaBBIKAMHU

TeMbl ceMUHApCKUN 3aHATHN:

1. O630p MpOrpaMMHBIX TPOJAYKTOB KOMITBIOTEPHOTO MOJETHPOBAHHS.

2. M3yueHne NPpUHITUIIOB MOJICTTUPOBAHHS PYAHBIX MECTOPOKICHHH.

3. IlpuHOMT MOJENMPOBAaHUS HANPSHKEHHO-IE(POPMHUPOBAHHOTO COCTOSHHSI MacCHBa METOJIOM
KOHEYHBIX JIEMEHTOB.

4. VicxonHble JaHHBIE I MOAETUPOBAHUS.

5. IlocTpoenue miuockoit Mozenu B mporpaMmmuoM komiuiekce FEM (MI'T YpO PAH).
6. IToctpoenue o6beMHOI MoJienu B mporpammHoM komiiekce FEM (MI'] YpO PAH).
7. IlpuHLIMIT GIOYHOTO MOJEIUPOBAHUS PYIHBIX MECTOPOKACHUM.

8. biiouHoe moenupoBanue B mporpamMmmMHoM Komiuiekce «SURPACY.

9. NHTepnperanus U aHaJIN3 JAHHBIX MOJIECIUPOBAHUS.
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IIPOEKTUPOBAHMs  OTKPBITBIX TOpHBIX | 10. Mcnonp3oBaHue KOMIIBIOTEPHOTO MOZCINPOBAHUS B IPAKTUKE.
paloT C MCIOJIb30BAaHHUEM COBPEMEHHBIX
MHTETPUPOBAHHBIX ~ MH(POPMALIMOHHBIX
CUCTEM
MCK-2.2

TOTOBHOCTBIO BBIIOIHATH KOMIIJIEKCHOE 000CHOBAHHUE TEXHOJOTUH U MCXaHU3allun pa3pa60TKH PYAHBIX MGCTOpO)I(I[eHI/Iﬁ ITOJIC3HBIX HCKOIIACMBIX

3HaTh:

- TOPHYHO TCPMHUHOJOI'HIO TII0 BCEM
pasaciiaM IUCHUIIIINHBI,

- OCHOBHBIC HOPMATUBHBIC TOKYMCHTHI,

- IIPOLECChI MOA3CMHBIX TOPHBIX pa60T n
HUX B3aUMOCBA3b,

- CcrmocoObl  OTOOHMKM  IIOJIE3HOTO
HUCKOIIAEMOT'0 u YCIIOBHS ux
MIPUMCHEHUSI,

- CITOCOOBI JAOCTaBKH IMOJIC3HOTO
HCKOIIaCMOro,

- TCXHOJIOTHUIO 3aKJIaIKH BBIpa60TaHHOFO

1. ocHOBHbIE U BCIIOMOTaTeabHbIE TEXHOIOrHYeckue npoueccs! [P

2. or0oiika pybl, criocoObl OTOONKU

3. TpeOoBaHMA K OTOOWKE, KOHIUIIMOHHBIN pa3Mep Kycka

4. moka3zarenau 3pGEeKTUBHOCTH OTOOMKH; (DAaKTOPHI, BIMSIONINE HA TTOKA3aTeln

5. Buael B3pbIBHOM OTOONKHU. JOCTOMHCTBA U HEIOCTATKHU B3PHIBHON OTOOMKH.

6. mapaMeTpbl B3pbIBHOM O0TOOIKHN

/. mmypoBas oTOoiika. bypoBoe o6opynoBanue

8.  mapaMeTpbl LIIYPOBOIl OTOOMKH

0.  3apshKaHWE M B3PBIBAHHE IITYPOBBIX 3apsIOB

10. mocienoBaTeNbHOCTh pacyeTa IypoBOH OTOOMKH

11. ckBaxkuHHas 0TOOMKa. PacnonokeHue CKBaXuH

12. O6opynoBaHue 11t OypeHUs! CKBaKUH

13. IlapameTpsl CKBaXHHHON OTOOMKH

14. OcoOGeHHOCTH OTpeIeNIeHUs] BETMUMHBI 3apsi/ia IPU BEEPHOM PACIOI0KEHUN CKBAXKUH
15. OcoOGeHHOCTH pa3MeIIeHHs] CKBaKMHHBIX 3aps/IoB MPH 00pa30BaHUM OTPE3HBIX Ienell u
KOMITEHCAIIHOHHBIX TPOCTPAHCTB

16. 3apspkanue W B3phIBAHUE CKBOKUH
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MIPOCTPAHCTBA, €€ TPAaHCIIOPTUPOBAHUE;

- BHUABl KpEIUICHUS IIPU OYUCTHOU
BBIEMKE.

17. TlpaBuna 6e30nmacHOCTH IPU 3apsKaAHUU

18. MoHTaxX B3pBIBHOM CETH

19. TlocnemoBaTenbHOCTh pacdyeTa CKBaKUHHOW OTOONKU

20. OrtOolika pyibl MUHHBIMU 3apsiiaMy

21. MaccoBblii B3pbIB. TexHUUECKas! JOKyMEHTAIHS Ha MPOBEJICHUE MacCOBBIX B3PHIBOB

22. opraHuzalys MpoBeJACHUS MAaCCOBOTO B3pPhIBa

23. OmacHble 30HBI TPH POBEIEHUN MAaCCOBBIX B3PHIBOB

24. MeponpusaTus 1o CHIKEHUIO yIapHO-BO3AYIIHBIX BOJIH

25. BropuuHoe ApoOieHUE W TUKBHIAIUS 3aBUCAHUT

26. Mexannyeckasi oTOOMKa

27. JlocraBka pynsl. Knaccudukaius cioco00B JOCTaBKH

28. Beimyck pyasl. JIOHHBIH, TOPLIEBOI BBITYCK

29. BpIpaGoTKH AJIs BBITyCKA PYAHON MaccChl

30. CamoTeuHas 1ocTaBKa pyabl. Y CIOBHS IPUMEHEHHUS.

31. TlokazaTtenu BBITyCKa PYIbI, IPHHIUIBI KX ONPEIEICHUS

32. CaoiicTBa 0OTOUTOM py/Ibl U OOPYIIEHHBIX MOPOJ, C TOUKH 3pEHUs 0OecleyeH s moKa3aTeneil
BBIITYCKA

33. 3aKOHOMEpPHOCTH MCTEUEHUS CHITYYHX MAaTEPUAIOB U3 OJUHOYHOTO OTBEPCTHS

34. Oco0eHHOCTH BBIYCKa PYIbI U3 CMEKHBIX OTBEPCTHI

35. [IpuHUUIIBI pacyeTa IPOTHO3HBIX BETUYHH MOTEPh U pa3yO0KUBaHU

36. BimsiHME BBICOTHI 0JIOKA, PACCTOSHUS MEXKTY JYYKaMH M JHAMETpa OTBEPCTHH Ha MOKa3aTeIH
13BIICUCHMS

37. BnusHue yriia maaeHus 3aJiekH, OOKOBOTO KOHTAKTa € OOpPYHNICHHBIMH IOPOJaMH Ha
[OKa3aTeIn N3BICUCHUS

38. BimsHWE KPYMHOCTH KYCKOB, IUIOTHOCTH OTOWTOW pyABl M OOpYIICHHBIX MOPOJ Ha
OKa3aTeIn U3BJICUCHUS

39. Biusaue PEXKXKUMa BBIITYCKA Ha IMOKA3aTCJIN U3BJICUYCHUSA
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40. OcoOeHHOCTH TOPIEBOTO BBIITYCKa PY/IbI

A1. MexaHn3upoBaHHas JOCTaBKa Py/ibl, €€ BUJbI

42. CxperniepHas OCTaBKa pyzbl. Buabl ckpernepos

43. CxeMbl CKpernepoBaHus pyJHON MacChl

44. OnHOCTOpOHHEE, ABYCTOPOHHEE CKPENIEPOBAHKUE PYAHON MACChI

A5. JloctaBka pyabl CaMOXOIHBIM OOOPYIOBAaHUEM, YCIOBHS MPUMEHEHUS, BUIbI CAMOXO/IHOTO
000pyI0BaHUS

46. JloctaBka pyasl ¢ moMotbio [1JIM

A7. Tlorpy3odHoe o0OpyJIOBaHUE Ha IOCTABKE PYIHON MacChl

A48. CamoxoaHOE TPaHCIOPTHOE 000PYIOBaHKE Ha JOCTaBKE PYIHOM Macchl

49. JloctaBKka pynabl MUTATEISIMH

50. JlocTaBka py/asl KOHBeHepamMu

b1. JlrokoBas morpyska pyJaIHOH Macchel

52. B3pbiBHas 1ocTaBKa pyAbl. Y CIIOBUS IPUMEHEHUS

53. YmpasneHue TOpHBIM JaBiieHHeM. DaKTOpbI, ONPeNENSIONNe TOPHOE IaBJICHHIE

54. EcTtecTBeHHOE NOJIepKaHUE OYUCTHOTO MPOCTPAHCTBA

55. [IpuHIHMITEI pacyeTa mpoJieTa KaMep 1 IMMPHHBI IETUKOB

©6. IlocrmenoBaTenbHOCTh pacyeTa MapaMeTpoB CHCTEM pa3pabOTKU IO YCIOBHIO TOPHOTO
[TaBIICHUS

57. Cnoco0 ynpaBieHHs TOPHBIM JJaBJIeHUEM OOpYIIEHHEM Pyl U BMEIIAIOLINX TOPO]

58. HckyccTBeHHOE MOAep )KaHNue OYUCTHOTO TIPOCTPaHCTBA. Bubl kpern

59. TlopnepxaHue BeIpaOOTaHHOTO MPOCTPAHCTBA 3aKiIaKkoi. Busl 3aknanku

60. Trepnaeromas 3akiajaKa BEIpaOOTaHHOTO MTPOCTPAHCTBA

61. T'mppaBnuyeckas 3akjajika BBIpaOOTaHHOTO MPOCTPAHCTBA

62. Cyxas 3aKiajika BEIpaOOTaHHOTO MPOCTPAHCTBA

63. OcoOeHHOCTH IPUMEHEHHS PEIbCOBOTIO TPAHCIIOPTa Py THON MacChl.

64. TIHEeBMOKOJIECHBII MOA3EMHBIN TPAHCTIOPT PYIHOM MACCHI: TPAHCTIOPTHBIC CPEJICTBA; YCIOBHS
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65. BHyTpUpyIHUYHBIN KOHBEHEPHBIN TPAHCIIOPT PY/IbI.
66. CrnocoObl mobEMA PYTHOW MacChl HA PyIHUKAX.
6/. Mexanuyeckoe IpoOsieHHe pyAbl: TEXHUKA U TEXHOJIOTHSL.
68. CocTaB TEXHOIOTUYECKON CXEMBI Py THUKA
69. OcHOBHBIE BUbI TEXHOJIOTUYECKUX CXEM MOJA3EMHBIX PYIHUKOB.
70. TIpuHumme 000CHOBaHMS MAPAMETPOB TEXHOJIIOTHIECKON CXEMbI PyTHHKA.
Ymerb: |- aHAJM3UPOBAThH paznuuHble | Bonpock! 1st MMChbMEHHBIX KCIPECC-OMPOCOB:

TCXHOJIOI'MH I'OPpHOI'0 IIPOU3BOACTBA,

- MPUMEHSATH IOJIyYEHHbIE 3HAHUS IpU
N3y4YEHUU NpOQUITUPYIOIINX
JUCLWILINH;

A 000CHOBaHHUU MPUHATHA WHXCHCPHBIX
peleHuit

- IPOU3BOJUTH PACYET  OCHOBHBIX
apamMeTpoB " IOKa3aTesen
TE€XHOJIOTUYECKHUX ITPOLIECCOB;

- BbIOMpaTh U MPOEKTUPOBATh CXEMbI U
rapameTpsl OCHOBHBIX
IIPOU3BOJICTBEHHBIX IIPOLECCOB.

Nel
1. HazoBuTe cTaguu moa3eMHOM pa3paboTKU MECTOPOKICHHH MOIE3HBIX HCKOTIAEMBIX.
2. aiite onpeseneHus BbIpadOTOK BCKPHIBAIOIIMX, TOATOTOBUTEIbHBIX, HAPE3HBIX.

3. Yto moHUMAETCS O OYMCTHON BEIEMKON?

No2
1. JTaiiTe onpeneneHue MOHITHIM «FOPHAs MAccay, «pyIHas Maccay.

2. KakuMu cBOMCTBaMU XapPaKTCPUIYIOTCS TOPHBIC ITOPOABI B Pa3pyHICHHOM COCTOSIHUH?
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3. Ilepeuncirute OCHOBHBIE IPUUUHBI TIOTEPH PYABL.

Ne3
1. MaiiTe KpaTKyr0 XapaKTEpUCTUKY OCHOBHBIM IIPOLI€CCaM MOJ3EMHBIX TOPHBIX padoT?

2. Ilepeuucnure OCHOBHBIC TpeOOBaHMS, TPEIBABIIEMbIC K TOJI3EMHOM pa3paboTKe
MECTOPOXKICHHH.

Neq
1. KaxkoBbl yca0BHsI IPUMEHEHHSI CYIIECTBYIOIINX CIIOCOOOB OTOOMKN?

2. Kakue (axkTopbl, KpoMe MEPEUUCIEHHBIX OCHOBHBIX, TAK)K€ MOTYT OKa3bIBaTh BIIMSHUE Ha
nokazaTesu 3PpPEeKTUBHOCTH OTOOMKHU?

No5

1. Ha xakue mnoka3atenu 5((EeKTUBHOCTH OTOOWKHM OKa3bIBAIOT BIUSHHE PACCMOTPEHHBIE
napameTpsl OTOOHKH?




Crpykry
PHBIA
JJIEMEHT
KOMIIETE
HIUU

[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OrneHouHBIE CpescTBa

Neb6

1. Ilepeuncnure mapameTpsl IIMYpOBOH OTOOIKHM, NMPUBEANUTE WX CPEIHUE BEITUYMHBI WIH
MHTEpPBaJIbl 3HAUEHUIN?

2. N300pa3ute KOHCTPYKIIMIO IIITYPOBOTO 3apsija.

Neo7

1. Kaxoii B3pbIB Ha3bIBalOT MaccoBbIM? Kakasi JOKyMEHTalusi COCTaBISAETCS AJIs IPOU3BOJCTBA
MaccOBOI'0 B3pbIBa?

2. OcobeHHOCTH ONpEeNIEHNs pa3MEpPOB OMACHBIX 30H MPHU UCIOJIb30BAaHUU Pa3IMUHBIX CPE/ICTB
MHUIMAPOBAHUSA?

Ne8
1. Onpenenenus NOHATHH yOOpKa, TOCTaBKa U OTKaTKa?

2. I[OCTOI/IHCTBa N HCAOCTATKH NOHHOI'O BBIITYCKA IO CPABHCHUIO C TOpI_ICBBIM?
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3. I[OCTOI/IHCTBa N HEAOCTATKU TOPLECBOI'O BBIITYCKA 11O CPABHCHUIO C I[OHHBIM?

Ne9
1. YcnoBust mpuMeHEHUs CAaMOTEYHOU TOCTaBKH py?

2. Kakue cBoiicTBa pyAbl, OIpCACIAOIMINC €€ CbIIIYy4CCTh, H606XO,Z[I/IMO YUUTBIBATH IIpU
MMPUMCHCHHUU CaMOTEYHOH I[OCTZIBKI/I‘.7

3. Kakne MCPBI BO3BMOKHO IIPEANPUHATD 110 ITOBBIMICHUIO CBIITYYHUX CBOMCTB py,I[HOfI Macchl?

NelO
1. YcnoBus npuMeHeHus AHUIL C BOPOHKaMH, CIIocod ux oOpa3oBaHUs?

2. YcnoBus NpUMEHEHUs TPaHIIEHHBIX THUIL, clIoco0 uX o0pa3oBaHus?

Nel0
1. Kak onpenensiercs koddduimeHt norepb?

2. Uro Takoe «BOPOHKA npom6a», «BBICOTA KaCarOIIuXcCs JJIITHUIICOUAOB», HX (i)I/I?)I/I‘leCKaH
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CYIIHOCTh?
3. Kax ompenensercst ko3¢ HuimenT pa3yooxuBanus?

4. Yro Takoe «BOpPOHKAa BHEAPCHHA», «KPUTHYECKAash BBICOTA OHIUIMIICOMJA BBIMYCKa», HUX
¢uznyeckas CyluHocTb?

Nell

1. Ouennure B 3HaUYeHUAX KOA(D(UIMEHTOB MOTEPh M Pa3yOOKMBAHUS BIMSIHHE PA3ITUYHBIX
(bakTOpOB Ha BBIITYCK PYIbI.

Nel2
Bapnanr 1.
1. YcnoBus npuMeHEHHs CKPENEPHOM T0CTaBKHU, €€ JOCTOMHCTBA?

2. BeiOpatb 1eGeiKy mpu UCTIONb30BaHUH cKperepa 00beMoM 0,5 Ky0. M, KpyITHOCTH KYCKOB PY/IbI
10 300 mM.

Bapuanr 2.
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1. YcioBust mpuMeHEHUs CKpENEepHOM JOCTAaBKH, €€ HEIOCTATKU?

2. BoiOpatp s1ebe1ky Ipy UCIOIB30BaHUU cKpernepa 00beMoM 1,0 Ky6. M, KpYyITHOCTH KYCKOB PY/IbI
1o 1000 mm.

Nel3
1. YcnoBust mpuMEHEHHsI TUTATENCH U KOHBEHEPOB Ha JOCTABKE PYIHON MacChl?

2. YcnoBus IIPUMCHCHUA JIFOKOBBIX YCTpOﬁCTB C 3aTBOpaMH U MUTATSIIMU?

Nel4

1. YcnoBus npumeHeHus crocoda nojaepkKaHusi OYMCTHOTO IMPOCTPAHCTBA OOPYIIEHUEM Py U
BMEIIAIOIINUX TTOPO?

2. Kakasi kpenb MOXKET MPUMEHATHCSI HA OYMCTHBIX paboTax?
3. UTto noHUMaeTcs Mo/ 3aKJIaAKONH BRIpaO0OTaHHOIO IPOCTpaHCTBA?

4. Kakue criocoObl 3akaiku cyiecTByroT? Jlaiite MX KpaTKyro XapakTepHCTUKY.
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Nel5
Kakoii Tum 3akimaaku W crmocod ee BO3BEACHUs O00eCIeYMBAIOT HAWIYYIIHE I10Ka3aTeln
U3BJICUEHUS 3aM1acoB MOJIE3HBIX MCKomaeMblx? KakuMmu HeroctaTkamu 00nagaroT JaHHbIE THI U
croco0 3akianku? JlaiiTe KpaTkoe oNnrucaHue PEKOMEHIyeMOM TeXHOJIOTUH 3aKJIaJKH.
Nel6
[lepeuucnure BO3MOMKHBIE COYETAHUS CIOCOOOB JOCTaBKM M TPAHCHOPTa PYJHOW MAacChl.
Ykaxure ux 001acTH MPUMEHEHHUS.
Nel7
BapuanT 1: YcnoBus npuMeHeHHs AHULL ¢ BOPOHKAMH, CIIOCO0 UX 0Opa3oBaHus?
Bapuant 2: YcnoBust npruMeHeHus TpaHIIeHHbIX JHUIL, CI0c00 nX oOpazoBaHus?
Brnaners: | - HaBbIKaMU paboThI c

TOPHOTEXHUYECKON  JINTEPATypoll MU
HOPMATHUBHBIMU JOKYMEHTaMH

- METOJaMH aHaJin3a 3aKOHOMepHOCTeI>’I
MOBCACHUA U YHPABJICHUA CBOMCTBaMH

Nel

Onpenenuth celcMO0€30MacHOe pacCTOSTHUE TIpH TOA3eMHOM B3pbiBe BB  1mist  ycnmosuit
MT'HOBEHHOTO B3pbIBaHUsI B ckalibHOM MaccuBe (Cp = 2000 m/c):
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TOPHBIX

MOPOJ ¥ COCTOSIHUEM MacCHBa TIPH
I0OBIYUE TBEPBIX
HUCKOIAeMBIX IOI3E€MHBIM

ITOJIC3HBIX

CII0CO00M;
- METOAaMU paIII/IOHaJII)HOFO nu
KOMILJIEKCHOTO OCBOEHHS

reopeCypCHOro noTeHuuaia HeAp,

- MCTOAUKaAMU ONPCACICHUA OCHOBHBIX

mapaMeTpoB TEXHOJIOTUYECKUX
IIPOLIECCOB;
npu  J00br9e  TBEPIBIX  TOJIE3HBIX
HCKOIIAEMBbIX;
- METOJUKaMU IIPOBCACHUA
HCCIIEN0BAHUMN IIPOU3BOICTBEHHBIX
IIPOLIECCOB.

Bapuant 1: 1 T BB. Oxpansiemblii 00bEKT — OKOJIOCTBOJILHBIN JBOP.

BapuanT 2: 2 T BB. Oxpansiemblit 00beKT — GJIOKOBBII BOCCTAIOLIHIA.

Ne 2
Paccuurars npousBogutensHocTh OypoBoro ctanka HKP-100M anst ycnoBwii:

BapuanT 1: mapasienbHOro pacioaoXeHus CKBaKuH cpeaneit qmuaoi 20 m; f = 8-10; konnyectBo
npoOypuBaemMbIx ckBaxuH 10.

BapuaHT 2: BeepHOTr0 pacroyioKeHUs] CKBaXHH cpenHeit amuHoi 15 m; f = 10-12; xonmdectBo
MpOoOypUBAEMBIX CKBaXHH 12.

Ne3
HauepTuTh NpUHIMITHAIEHBIC CXEMBI PACTIONOXKECHHS CKBAKHHHBIX 3apSIOB IS YCIOBUI:

Bapuanrt 1: pasmepsl ouncTHOM Kamepsl: BeicoTa 40M, mmpuHa 15 M; mHa 40 M; pacnosioskeHne
CKBaXUH: |) BeepHOE TOPU3OHTAIBHBIMU CIIOSMU;

2) napajjyieJibHOC BEPTUKAIIbHBIMU CJIOAMMU.

Bapwanrt 2: pazmepsl ourcTHON Kamepsl: BbicoTa S0M, mmpuHa 30 M; umHa 60 M; pacroaoKeHne
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CKBa>XHH: 1) BCCPHOC BCPTUKAJIIBHBIMU CJIOSAMU;

2) mapayienbHO-COMMKEHHOE BEPTUKAIBHBIMU CIIOSIMH.

Ne 4

HauepTuTh Beep CKBaKWH W ONPEACIUTh BEIUYMHY 3aps0B JUIsl yCiIoBUH (oquH mepdoparop;
pa3Mepbl 0ypoBoit BeIpaboTkH 3*3 M):

BapuanT 1: mmpuna cinost 15 m; ayna ciost 20 M; pacCTosIHUE «a» = 2 M;

Bapuanrt 2: mmpuna ciost 10 M; ;umHa cinos 20 M; pacCTosiHUE «a» = 2 M.

Ne 5
HauepTuth cXxeMy KOMMyTallMK 3 CKBaXUHHBIX 3apsI0B JJIs yCIOBHIM:
Bapuanr 1: anmHa ckBaxkuH 8 M; OCHOBHOE cpencTBo B3pbiBaHus — CUHB-III

BapwuanT 2: qnvHa ckBaxxuH 18 M; 0CHOBHOE cpenicTBO B3pbiBaHus — JI111.
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Ne 6
Pa3zmecTuTh CKBaKMHBI 110 ILIOLIAAN OTPE3HOM LIEIHU B YCIOBUSX:

Bapuant 1: napasuienpHOro pacrnojioKeHusl CKBaKUH; mMpuHa* unHy wenu = 3*12 m; JIHC =
1,3M; pa3Mepbl OTPE3HOI0 BOCCTAIOMIETO 2*2 M.

Bapuant 2: napajuienpHOro pacnojioKE€HUsl CKBaKUH; MMpUHA* IMHY 1menu = 2*12 m; JIHC =
1,6M; pa3Mepbl OTPE3HOI0 BOCCTAIOMIETO 2*2 M.

W onpenenuTs rpaHuUIlbl CeKIMKA 0TOOHKU Tpu (POPMHUPOBAHUHU OTPE3HOM LIEIH.

Ne 7

Bapwnanr 1.

1. B ueM cOCTOHT OTIMYHE TOPIIEBOTO BHIMTYCKA OT IOHHOTO?

2. Kakue cBoiicTBa OOpYIICHHBIX P/l BIHUSIOT Ha UX CIIOCOOHOCTh K HCTEUSHHIO TMPH BBITyCKe?

3. Uro takoe «pabouas 30Ha» MPHU TOPILEBOM BBITyCcKe PyAbl? MOXKHO M PErylIupoBaTh €€
BEITUYUHY?

4. Kakue MOrpy304HO-40CTABOYHBIC MAIlIWHBI HUMCHOT HanOOJIbIIICe pacnpoCTpaHCHUC Ha
OTCYCCTBCHHBIX py,Z[HI/IKaX?
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5. Kakue Turbl 3aTBOPOB MPUMEHSIOTCS IIPH JTFOKOBOM MOTPY3KE MEJIKOKYCKOBOU PY/IbI?
Bapuanr 2.

1. [lepeuncnure BIpaOOTKHU AJIS BBIITYCKA PY/IbI, B KAKUX YCJIOBHUSX OHU MPUMEHSIOTCS?

2. Uto maeT 3HaHWE KPUTHUUECKOU BBICOTHI BBIITYCKa? MOXHO JIM PEryIMpOBaTh €€ BETUINHY?
3. Kakue pakTopsl BIUSIOT Ha MOKA3aTeNU BITYCKa PYAHON Macchl?

4. B kakux clydasx IpHUMEHEHHE CKpemepHoi aoctaBku OyneT 3¢hdexkTHBHEE NpUMEHEHUs
JIOCTABKH C IMOMOIIBI0 CAMOXO/IHOTO 000py10BaHUS?

5. Uto Takoe BUOPOKOMILIEKC /ISl TOcTaBkH pynbl? Kakoe o6opynoBaHue BXOAUT B €r0 COCTaB?

Ne 8
Bapuanr 1.

OnpenenuTb pa3Mepbl OMOPHBIX IETUKOB JJIs YCIOBUH pa3paOOTKHU TOPU3OHTAIBHOW 3aleKu
KaMepHO-CTOJI00BOM cucTeMbl Ha riyouHe 200 M; 00BeMHBIHM Bec Haleraromux mnopoa 2 1/kyo.M;
MOITHOCTh 3aJIe)KH 5 M; MakCHUMaJbHBIH MpoJeT OOHaXeHUs 6 M; Mpejaen MPOYHOCTH PYA Ha
cxarue 80 Mlla.

Bapuanr 2.
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Onpenenuth pa3Mepbl ONMOPHBIX IEIMKOB JJIsl YCIOBUM pa3pabOTKU TOPHU3OHTAIBHOM 3aieku
KaMEpPHO-CTOJI00BOM cucTeMbl Ha riyonne 300 M; 00beMHBIN BeC HaJETAIIMX opoa 2,5 T/Ky0.M;
MOIIHOCTh 3QJIKHU 5 M; MaKCHUMaJbHBIA MPOJET OOHAa)KEHUS 5 M; MpeAen MPOYHOCTH Pyl Ha
cxarue 100 MITa.

IMCK-2.3

T'OTOBHOCTBIO K BLIpa6OTKe " pealin3allu TCXHUYCCKHUX peI_HeHI/Iﬁ I10 YIIPABJICHUIO Ka4€CTBOM IIPOAYKIUU IIPU pa3pa60TKe PYAHBIX MCCTOpO)KI[eHI/II‘/'I

3HaTh:

- MCTOJIbI OLICHKHU Ka4€CTBa IIpH ,I[O6BI‘1€
pyAa;

- MCTOBI OLCHKHU  TI'COPECYPCHOIr0

MIOTEHIMAJa PYAHBIX MECTOPOKACHUM;

- KIacCHU(UKAIMOHHbIE  TNPHU3HAKU
OLIEHKU NOTPEOUTETHCKON pPa3paboTKH

PYZIHBIX
KOMIIOHEHTOB

MECTOPOXKACHUA  LIEHHOCTH
reopecypcHOro

MIOTEHIMAaJa PYAHBIX MECTOPOKACHUM,

- BIIMISTHHC MPUPOIHBIX,
TEXHOJIOTUIECKHUX,
OpTaHU3aIMOHHO-TEXHUIECKUX
(bakTopoB

Ha H3MCHCHHEC KadcCTBa

CamocTosTeNBLHOE HU3YUCHUC U HAITUCAHHUEC KOHCIICKTA I10 TEMaM:

- 3agauu TPeNnpHUATHA MO yIy4YHIEHHIO KadecTBa MPOAYKUMHA W MPUHLHUIBI (OPMUPOBAHUS
TpeOyeMOoro ypoBHs KaueCTBa. 3aBUCUMOCTh CPETHETO a0COIOTHOT'O YPOBHS Ka4eCTBa PY/IbI OT €€
o0BeMa.

- CTaI[I/II/I IUIaHUPOBAHUA U YIIPABJICHUSA T'OPHBIMU pa60TaMI/I B PCIKUME oOecreueHust CpCaHCTO
3aaHHOT'O YPOBHS Ka4€CTBa py,HHOfI MacCChbl

- Opranuzanust “HGOpMaLIUK O Ka4eCTBE PYAbl Ha BCEX ATAlax TEXHOJIOTUYECKOTO Mpoliiecca
- MeToabl onepaTuBHOTO IUIAHUPOBAHUA U YIIPABIICHUSI KAUECTBOM PY/I
HOU Macchl

- YcpelHeHHE KadecTBa PYIHOM MacChl Ha TOpPHBIX mpeanpusatuax. Cucrema mnpoLeccoB
YCPEOHECHUS
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IMpOAYKIIMHU I'OPHOI'O IIPOU3BOACTBA,

- KJIacCU(UKAIUU MOJIC3HBIX
HCKOIACMBIX;

- METOAbI YIIpaBJICHUA KauyeCTBOM
IPOJLYKLIUH;

- IIOKaszaTc¢Jii Hu OCHOBHBIC MCTOIbI
OIICHKH Ka4dCCTBa

- CTa6I/IJ'II/ISaI_[I/IH Ka4deCTBa pyabl IIpU BblAa4€ €€ OTACIBHBIMHA PYAOIIOTOKAMU

Bonpocs! /1 TOArOTOBKH K 3K3aMEHY:
M3MeHYnBOCTh KauecTBa Py U METOJIbI €€ OLICHKH.
Bausinue reosnoropa3BeiouHbIX pabOT HA OKa3aTeId KayecTBa Py10IOTOKOB
Bnusinue cxembl U crioco6a BCKPBITHS Ha IIOKa3aTeNly KauecTBa PyIHOM Macchl.
Knaccudukarus cnoco60oB ynpaBieHHsI KA4eCTBOM IT0JIE3HOTO HCKOITAaeMOT'o
3aBUCUMOCTh  TOKazaTened  3¢pdeKTUBHOCTH

(YHKIIMOHUPOBAHMUSI ~ TOPHOJ/I0OBIBAIOIIETO

MPEANPUSITHS OT BEIIECTBEHHOT'O COCTaBa PyI0MOTOKA
dakTopsl, BAUSIONINE HA KAa4eCTBO JOOBIBAEMOM PYIHON MacChI

[ToHsTHE KOHIMIIMK Ha MHHCPAJIBHOC CBIPHEC, OCHOBHBLIC ITOKA3ATCIIN KOHJIUIIMN U q)aKTOpBI, ux
OMpCACIIAOIINC

Bnusiaue cnoco0a BCKPBITHS MECTOPOXIEHHS Ha BBIOOp CIocoOa YIpaBieHUS KaueCTBOM
pYIOIIOTOKA

Binusinue cmoco6oB YIpaBJICHUA KAa4YCCTBOM pPYAOINIOTOKOB Ha TCXHUKO-DKOHOMHUYCCKUC
IIOKa3aTCJInu I OpHOI[OGBIBaIOH_ICF O IpCAIIPUATHUA
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XapakTepHucTuKa Crioco00B yIpaBleHUsI KaYeCTBOM PYIOIOTOKOB

Bunel v xapakTepucTuka LIEHHOCTH MUHEPAJIBHOTO ChIPbs

Bnmstaue cioco6a yrnpaBiieHust TOPHBIM JaBJICHHEM Ha IMOKa3aTelld KauecTBa PYyJOMOTOKa
[Toka3zarenu kauyecTBa TOBAPHOTO CHIPHS M (PAKTOPBI, UX ONPEACISIOIINE

BnusHue napaMeTpoB 3ajeraHusi pyJHOro Teljla Ha OKa3aTesd KauecTBa pyA0IIOTOKOB

ITonsTue TOBAPHOI'0 IIPOAYKTA FOpHOI[O6I>IBaIOH_[eFO npeanpuATus: CbIpbC, TOBAPHAA pyaa,
KOHLICHTPAT, OKATBhIIIHN, MECTAJINTYPIrHICCKUC 6pI/IKeTI>I.

TpeboBaHMs K KaueCTBY TOBAPHOT'O ChIPbs
Bnusinue cioco0a ynpaBiieHHsl TOPHBIM JaBJIEHHEM Ha IOKa3aTeNd KauecTBa pPyA0I0TOKa

VYnpaBieHne Ka4yecTBOM PYyJIONOTOKOB KaK OJWH M3 MPOHM3BOJICTBEHHBIX MPOIIECCOB MOI3EMHOM
n00bIuU pyA

BimsiHue cxemsl 1 crocoba BCKPBLITHA HaA MTOKA3aTCJIN KaueCTBa py,[[HOﬁ MacCChbl
ITocaenoBaTeabHOCTH onepauﬂﬁ Mo MPpOTHO3UPOBAHUTIO TOKa3aTejIe KauyecTBa PYHAOIIOTOKA
ITokazaTenu TEXHOJOTMYECKHUX CXEM ABHKCHUS PYAOIIOTOKOB

Bausane reojoropasB€aJ09YHbIX pa60T Ha 1moKasaTeJjii KadeCTBa py,)]HOfI MacCChbI
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OOnacTp NpUMEHEHUs IOKa3aTeled OLEHKM H3MEHYMBOCTH KauecTBa pyAbl B MacCUBE U
PYIOIIOTOKE
[ToHATHE KOHTPACTHOCTH pyAbl U €€ BIMSHME Ha BBIOOP CIIOCOOOB YIpaBJIEHUs KayeCTBOM
pPYZOIOTOKA
BrusiHMe OYMCTHBIX MPOLIECCOB HA CTAOMIM3ALMIO KAYECTBA PYAOIOTOKA.

YMetb: |- 000cHOBaTh ONTUMaJIbHBIE TpeOoBaHus | [lepeyeHb TeM MpakTUUECKUX 3aHATHH

K Ka4YC€CTBY py,HHOﬁ MacCChI,

- TIPOU3BOAUTH BBHIOOpP palMOHATIBHON
TEXHOJIOTUM W OpraHu3auuu pador,
o0ecreunBarIX TpeOyeMoe KauecTBO
JOOBITON pyTHON Macchl,

-  KOHCTPYHUPOBATH TCXHOJOTMYCCKHC
CXCMBI YIIpaBJICHUA Ka4€CTBOM

PYAOIIOTOKOB HAa TOPHOM IIPOU3BOACTBE,

- MMPOU3BOJAUTH OLICHKY KadycCTBa
MHHCPAJIBHOI'O ChIpbs Ppa3siInuHbIMU
METOdaMu,

- paCCUUTHIBATb HECHHOCTDb I[O6BIB8.CMOF0

U mepepadaTblBaeMOro  MOJIE3HOTrO

1. ®akTOphI BIUSIONME HA KaY€CTBO JOOBITOTO MOJIE3HOTO HCKOMAEMOTO.
2. MeTtozpl onepaTUBHOTO TUTAHUPOBAHMS M YIIPABJICHUS KA4€CTBOM PY/I
HOW Macchl.

3. Pacuer cooTHomieHHs o0beMa MAOOBIYM W3 PA3NMUUYHBIX OJOKOB (Y4acTKOB) C IIENBIO
cTabuu3alMy KavyecTBa PyAbl B MOTOKe. Pacder cTaTMCTUYECKUX MOKa3aTeneld M3MEHYHMBOCTH
KauecTBa py/l C UCTOJIb30BaHUEM IPaQUUECKUX U CTATUCTUIECKHX METOJIOB.
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HCKOIIaeMOT0
Bnaners: | - METOJIMKAMHU 00ocHOBBIBaTH | PyOexxHblii koHTpoab Nel ocymiecTBisiercs myTeM HIpPOBEAEHUS KOHTPOJIBHOW paboThl IO

MCPOIIPUATHSA 110 MMOBBIMICHUIO ITOJTHOTBL
n KOMIIJICKCHOMY HUCII0JIBb30BaHUIO

PECYpPCOB PYIHBIX MECTOPOKICHUI;

- HaBbIKAMH
TEXHOJIOT0-9KOHOMHYECKOTO

00oCHOBaHUsI TpeOOBaHUN K KayecTBY
PYZHOH MacChl, NPHUMEHUTEIBHO K

KOHKPCTHBIM YCJIOBUSM;

- HaBbIKAMHU pabOTBHI MO KOHTPOJIIO 3a

KaduCCTBOM npoaAyKIIHNHU TOpHOro

MPEANPUATHS

BapuaHTaM. [Ipumep KOHTPOIBLHOUN pabOTHI:
3amaua Nel

XKenezopynnoe MecTopokaeHHe OTpadaTbiBaeTcss B Te4eHUE 27 JIET OTKPBHITBIM CIOCOOOM M B
COOTBETCTBUU C MPUHATHIM IPOEKTOM 3aKOHUUT OTPAabOTKy uepes § ser. Koneunas riryobuna npu
3ToM cocTaBuT 370M. 3a mepuoJi OTpabOTKU TaHHOI'O MECTOPOXKIEHUS HAKOIUIEHO mopsiaka 135
MJIH. M3 IIOPOJ BCKPBIIIX BO BHEIIHEM OTBajie. Hopma 3K0JI0OrnyecKux IIaTekeld yCTaHOBJICHA B
pasmepe 45,6 py6. 3a pazmerienre 1m3 nopoasl. B 1iensx yMeHbIIeHUs 9KOJIOTHYECKUX TUIATexKeH,
PYKOBOJICTBOM MPEANPUATHS NPEIOKEHO Ha PAacCMOTPEHHE TPHU BapuaHTa: | — pa3MenieHue
MOPOJI BCKPBILIIM B IPOCTPAHCTBE Kapbepa M MOCJIEAYIOIIEM €ro 3aTOIUIEHHEM BOJOW; 2 —
YTUIM3aLKS OTXOJ0B MeTaJulyprudyeckoro mnepenena 30 MIIH.T C 3aChIIKOM MX BCKPBILIHBIMU
opo/iaMu; 3 — CTPOUTENIBCTBO MOJA3EMHOIO PyJIHUKA ISl JOPaOOTKM OCTaBIIMXCS 3aracoB
(mpuOOPTOBBIX M HMKE JHA Kapbepa) ¢ MCIOJb30BaHUEM 45% BCKPBIIIHBIX MOPOJ B KauecTBE
3aKJIa/IKK BBIpa0OTaHHOTO MPOCTPAHCTBA, a OCTABIIYIOCA YacTh BO BHYTPEHHEM OTBaje Kapbepa.
Kakoii u3 BapuaHTOB siBiseTcss HanOosee 3(G(EeKTUBHBIM €CIU: 3aTpaThl Ha pasMmelnieHue 1m3
HOPOJIbI B Kapbepe COCTaBsT 37 pyO., B BBIpaOOTaHHOM NMPOCTPAHCTBE MOJ3EMHBIX KaMep € y4eTOM
JOTIONTHUTEIBHBIX 3aTpaT Ha MPUTOTOBJICHHE 3aKIaJouHOM cmecu 61 py6./M3, kanurtaibHOE
CTPOMTENBCTBO pyaHUKa cocTaBuT 11 MiH.$, a oxugaeMas yuenbHas MPHOBLIL OT OCBOeHUs 128
MJH.T pyabl 17 py6./T, 3a yTuiIn3anuio 1T 0TX0J0B METaUTypru4eckoro nepeaena npeanpusTie
MoJTyJaeT Hai0aBKy B pa3mepe 23 py0./T.
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3amaua Ne2

[Tpu nmpuMeHEHNH HA METHOM PYTHUKE CUCTEM Pa3padOTKH ¢ OOpYyIICHUEM PYAbl U BMEIIAOIIHX
MOPOJI C COZICP’)KaHNEM MU B py/ie 0aaHCOBBIX 3amacos - 2,7%, nuaka — 2,8%, 3010ta — 2,46 1/1,
cepebpa — 33 r/T, cpenHee pa3yOOKUBaHUE MO JAHHBIM OMpPOOOBaHMs cocTaBuiIo 35%, morepu
15%. C npuMeHeHneM Ha ’TOM PYAHHKE KAMEPHBIX CUCTEM C 3aKJIAJKOM, A1 OTpabOTKU HIKHUX
TOPU30HTOB, pa3y0okuBaHue ymeHbluiock A0 10%, a morepu coctaBunu 5%. M3Bneuenue Ha
oboraruTenbHON (abpuKe MPH cUCTEMaxX ¢ OOPYIIEHUEM COCTABIIUIO: 110 Mean — 82,3%, IMHKY —
71%, 30101y — 55%, cepebpy — 64%, mpu KamepHBIX - 10 Meau — 86,3%, uHKy — 74,5%, 30710Ty —
60%, cepedpy — 69%. 3aTparbl Ha JOOBIYY M TIepepabOTKy MpH CHCTeMax ¢ oOpymieHueM 550
py0./T, a mpu KamepHBIX cucremMax B 1,3 pasza Oomnpiie yem ¢ oOpymenueMm. Onpeneiurtsb
KOA(G(GUIIMEHT YBEIWYEHUS H3BJICUCHUS METAUIOB B KOHIIGHTpAaT B pacyere Ha 1T pyasl
OamaHCOBBIX 3amacoB U Ha 1T 700bITOM pyasl. [1o pacueram ¢ hekTUBHON IIEHHOCTH ONIPEACTUTh
HKOHOMUYECKYIO 3(PPEKTUBHOCTH MPUMEHSIEMBIX CUCTEM Pa3pabOTOK.

3amgaga Ne 3

PynHuk nmpopaer xene3Hyro pyay 1Byx copToB. ConepikaHue KOMIIOHEHTOB B pyze | copra: Fe -
42 %, S —1 %, Mn — 3 %. B pyne Il copra cogepxurcs: Fe - 32 %, S —2 %, Mn — 1.8 %.

Omnpenenute 1eHy pyasl 000MX COPTOB, €CIIM TEXHOJOTHYECKUM YCIOBHEM OTPEAETICHO, YTO
pyna, ¢ coaepxkanuem sxeneza 40 % mpuaumaetcs mo 1eHe 380 pyO/T. 3a KakIbli MPOICHT
OTKJIOHEHHSI TI0 TEXHOJOTHYECKOMY YCJIOBHIO NaeTcs HambaBka B pasmepe 30 pyo6/% xenesa.
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Taxke ycTtaHoBJIeHa Haj0aBKa 3a KaKIbIid MpoleHT mapraHna 1,5 % OT IleHbl M CKHUIKa 3a
Ka)KJIbIi IPOLIEHT cepbl B pazmepe 2,6 %.

3amgaua Ne 4

OAO «KMA Pynma» mpogaet >kene3HbIi KoHIeHTpat 1o nene 1800 pyd 3a TOHHY KOHIIEHTpaTa ¢
conepkanueM Fe - 60 %. 3a kaxablil IPOLEHT OTKJIOHEHUS 110 COAECPKAHUIO MPEayCMaTpUBAETCs
CKHJIKa WK Haji0aBka B pazmepe 100 pyo.

OAO «KMA Pyna» pa3pabaTblBaeT MECTOPOXKACHUS KEJIE3UCThIX KBapLUUTOB C COJEP:KaHUEM
xkemesa 45 % cucreMaMu pa3paObOTKH C TMOPOAHOW 3akiaakoi. Pa3zybokuBaHWe TpH 3TOM
coctaBisieT 7 %. ConepskaHue xelie3a B KOHIIEHTpATe Mocie oboramenust cocTaBisieT 65 % npu
u3BiedeHnu 85 %. Onpenenure, U3BIEKAEMYIO LIEHHOCTD 1T pyabl.

3amgaga Ne 5

B mporecce nmnanupoBaHus pa3paboTKH MECTOPOKIEHUS Ha HOBOM y4acTKE YCTAHOBJIEHO, YTO
CpeIHee coJepyKaHue MeId B KOHTypax 3amacoB — 2,8 %. PynaHoe Teno umeer oomuii 06bem 37,5
ThIC.M3 Tipu oOmel TIomaan KoHTakta pyaHoro Ttenma 14 300 m2. Omnpenenute cpemHee
co/iepKaHWEe MeTayula B JOOBITOW PyIHONM Macce Mpu pa3paboTKe CHUCTEMOM C 3aKIJIaIKon
BBIPAOOTAaHHOTO MPOCTPAHCTBA, €CIIN MPHU Pa3pabOTKE ITOU K€ CUCTEMOU OJU3KOTO 0 YCIOBHUSAM
y4acTKa ObLJIO YCTAHOBJIEHO:
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- npu KodduIMeHTe CIOoXKHOCTU 3aneranus pyaHoro tena 0,35 morepu cocraBuiu 3 %,
pa3yboxxuBanue 6 %.

- 1pu KO3 QUIMEHTE CIOXKHOCTH 3ajeranus pyasHoro tena 0,6 morepu coctaBuimu 5 %,
pasyboxuBanue 8 %.

3amaya Ne 6

Pamxupyiite 1o ypoBHIO KayecTBa 5 MAPTUM MEIHO-HUKEJIEBOU PYyIbl C UCXOAHBIMU JTAHHBIMU
NpEeCTaBICHHBIMU B Ta0IHIIE.

Ne mapTumn Conepxanwe B pyne, %
Cu Ni S As Au, /T
1 1.9 0.4 22 0.4 3
2 0.8 0.8 18 1.2 6
3 1.2 0.5 26 0.3 11
4 2.9 1.2 134 0.9 4
5 3.2 1.6 16.5 1.4 2
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[Tnaaupyemblie pe3yabTaThl O0ydeHUS

OrneHouHBIE CpescTBa

Ilensl B y.e.: 2500 6300 70 3aTpatbl 128 /1

13% Ha %

3amaya Ne 22

Onpenenutb copepkanre Meau B 1 T u 1 M3 pynHO# Macchl, BBITYIICHHON W3 KaMepbl pa3MepoM
10*35*45mM mpu yCIIOBUHM, 4YTO COJIEpKaHUE MEAW B MEIHO-KOIYenaHHou pyne - 3,6 %,
pa3yOoKuBaHKE PYIbI IPH BBITYCKE COCTABISACT 7%, MOTEPH B HATIITPEKOBOM Ienuke - 5,5 %,
MOTEPU 3a CYET HETOYHOrO0 OKOHTypHwBaHHS Kamepsol - 0,5 %, morepu mpu BeITycke - 3,5 %,
IUIOTHOCTB pyibl B MaccuBe - 3600 kr/M3, a koo uiimeHT pa3pbIxyieHus IpU B3PbIBHON OTOOMKE -
1,5.

PyGexHb1it KOHTpOIb No2
PyOexHblii kKoHTponb Ne2 ocymiecTBiaseTcss MyTeM MPOBEACHUS KOHTPOJIBHOW paboThI IO
BapuanTtaM. [Ipumep KOHTPOIBHOMN pabOTHI:

Heobxomumo pemuth 3amauy. Ha oOcCHOBaHMM JTaHHBIX, TOJYyYEHHBIX Ha MECTOPOXKIECHUU
HEOOXOMMO PacCUMTATh CIEAYIOIINE BEPOSITHOCTHBIC XapaKTEPUCTUKHM KayecTBa B HaJalle W B
KOHIIE PYJIONOTOKA.
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BapuaumNe1 BapuaHmNe2 BapuaHmNe3 BapuaHmNe4 BapuaHmNe5
a,, a, a, a, a,
40,7 39,4 34,1 30,6 45,4 42,9 41,3 40,2 23,8 21,5
35,5 34,3 45,4 41,5 41,6 40,1 38,4 37,2 15,5 12,5
31,8 31,6 43,2 40,2 43,2 40,5 45,2 441 21,5 20,1
37,1 36,5 35,9 33,3 37,4 36,5 40,8 39,3 21,8 20,2
41,4 40,4 38,6 37,7 35,9 30,9 42,3 411 26,1 25,3
37,1 36,2 38,4 37,6 38,9 35,4 38,5 36,4 20,8 18,8
32,5 31,4 41,2 39,6 42,7 37,3 36,1 34,2 10,4 9,2
44,6 43,6 46,8 43,3 38,4 35,4 39,2 38,1 15,6 15,3
37,6 36,5 37,4 35,5 42,7 43,7 37,7 35,8 10,5 9,1
38,2 37,9 39,3 37,7 38,4 39,1 41,2 40,7 21,9 20,5
40,2 39,8 34,3 34 46,2 36,2 47,3 46,1 10,7 17,5
43,4 42,1 38,9 32,3 42,1 37,3 45,6 43,8 30,2 28,3
38,4 38,1 41,5 34,6 43,3 36,2 46,2 44,2 18,5 17
37,4 37,2 44,6 41,2 37,9 33,4 40,6 37,4 14,2 11,8
44,2 43,8 43,7 40,2 39,7 34,5 36,7 36 26,2 23,3
35,5 34,8 45,4 41,2 34,3 31,7 32,9 31,1 23,3 20,4
33,8 32,6 41,3 37,4 43,2 39,8 35,4 34,2 20,4 17,6
40,2 39,2 43,2 32,4 40,7 37,1 37,3 35,4 17,5 16
35,6 34,3 47,4 39,2 42,9 39,2 40,9 37,6 14,3 12,2
38,4 38,1 43,2 41,2 44,5 41,3 42,7 41,1 16,8 14,3
39,3 38,2 42,3 40,3 43,1 39,5 44,4 42,8 19,4 16,8
37,4 36,2 37,4 35,4 39,2 35,8 30,4 28,3 21,1 18,7
32,1 30,8 36,2 35,6 38,7 34,2 30,9 28,9 21,3 19,1
43,1 42,9 45,1 38,7 43,6 39,7 42,2 39,4 17,2 15,1
31,9 31,4 33,6 33 46,9 44,6 43,3 40,5 18,6 16,2
41,6 41,2 42,9 40,4 44,7 41,3 43 41,4 19,4 15,4
32,9 32,7 31,4 30 39,4 37,1 43,8 40,6 17,3 14,6
43,1 41,9 27,8 26,1 27,3 24,8 35,1 34,7 17,9 14,9
36,2 35,1 29,4 28,2 26,1 23,4 38,2 37,4 18,2 15,7
37,7 36,5 30,6 29,1 28,2 27,7 39,4 38,2 15,8 13,2






