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PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)
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Pabouas nporpamma coctasineHa Ha ocHoBe ®I'OC BO - crenuanuTer 1no CrenuanbHOCTH
21.05.04 I'opuoe aeno (nmpuka3 Munoopaayku Poccun ot 12.08.2020 r. Ne 987)

Pabouass mporpamma paccMoTpeHa W oJ00peHa Ha 3acemaHuu Kyhempsl Paspaborku
MECTOPOXKICHUH MOJIE3HBIX UCKOMAEMBIX

09.02.2022, mporoxoin Ne 6

3aB. kadeapon C.E. I'aBpumen

Pabouas mporpamma ogobpeHa meroaudeckoi komuccuend T AuT

14.02.2022 r. mpotokon Ne 3
IIpencenarens 4;\\ U.A. IlbiTanes

PaGouas nporpamma coctaBieHa: /

noueHt kapeapst PMIIN, kana. TexH. HayK /gﬁ/"“m‘” P.B. Kynbscautos

Penensenr: %

noteHT kadeapel PMIIN, kaH. TEXH. HAYK A.M. MaxuroB

3apenyyoymii  maboparopun OO0 "VpanFeoHpgéT" , KaHA. TEXH. HayK
— B.1I. ["'amsamoB
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JIner akryaauszanuu padoueil mporpaMmbl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3acenanuu kadeapsl Pa3paboTku MECTOPOXKICHHIA TTOJIE3HBIX UCKOTAEMBIX

[Ipotokom ot 20 r. Ne

3aB. kadeapoii C.E. F_aBpHmeB

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusarnuu B 2024 - 2025
yueOHOM rojly Ha 3acefaHuu kageapsl Pa3paboTku MeCTOPOXKIEHUH MOJIE3HBIX NCKOTAEMbIX

IIporokomor 20 1. Ne

3aB. kadeapoii C.E. EprI/IIHeB

Pabouas nporpamma nepecmotpeHa, odcyxieHa u ogoopena st peanuszanuu B 2025 - 2026
yueOHOM roly Ha 3acefaHuu Kageapsl Pa3paboTku MECTOPOXKICHUH MOJIE3HBIX NCKOITAEMBIX

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

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peanm3anuu B 2026 - 2027
y4eOHOM rojy Ha 3aceqanuu Kadeapsl Pa3paboTku MECTOPOXKICHHI TIOJIE3HBIX UCKOITAEMBIX

IIporokomor _ 20 r. Ne
3aB. kadenpoit C.E. I'aBpuiien

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u oodpeHa s peanm3anuu B 2027 - 2028
y4eOHOM rojy Ha 3aceqaHuu Kadeapsl Pa3paboTku MECTOPOXKICHHI TIOJIE3HBIX UCKOTAEMBIX

IIporokomor 20 1. Ne

3aB. kadenpoit C.E. F_aBpmneB

Pabouas mporpamma nepecmoTpeHa, odcyxaeHa u ogodpena st peanusanuu B 2028 - 2029
yu4eOHOM ToJTy Ha 3acefaHuu Kadeapsl Pa3paboTku MeCTOPOKICHUH TOJIE3HBIX UCKOTTAeMBIX

[Iporokom ot 20 . Ne

3aB. kadenpoii C.E. ﬁprI/IH_IeB

PaGouas mporpamma nepecMoTpeHa, 0ocyxaeHa u ogodpena st peanuszanuu B 2029 - 2030
yueOHOM T'oJTy Ha 3acefaHuu Kapeapsl Pa3paboTKu MeCTOPOKICHUH TOJIE3HBIX UCKOAeMbIX

[Ipotokomor 20 r. Ne
3aB. kadenpoii C.E. I'aBpuiies




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoeHHsT AUCHUIUIMHBL «TexHoJoruss oTpabOTKU LEHHBIX pPyAd B 0cC000
CJIOXKHBIX YCIIOBUSIX)» SIBJSIETCS NPHOOPETEHUE CTYACHTAaMH 3HAHUKA O TEXHOJOTHMYECKUX
OCOOCHHOCTSIX TMOA3EMHON MOOBIYM IEHHBIX PYA IMOJ OXpaHSEMbIMH OOBEKTaMH, B YCIOBUSIX
KOMOWHHUPOBAHHOM M MOBTOPHOM pa3pabOTKH, BRIEMKHU 3aMacoOB CIOKHBIX PYAHBIX TEN U PYI C
HEPABHOMEPHBIM OPYACHEHHUEM, OTPAOOTKH y1apo U MOKapOOMACHBIX MECTOPOKACHUM.

2 MecTo TMCUHMIIMHBI (MO1YJIsI) B CTPYKTYpe 00pa3oBaTe/bHOil IPOrpaMMbl

Jucuunnuza TexHoaorus 0TpabOTKH LEHHBIX Py B 0CO00 CII0KHBIX YCIOBUSX BXOJIUT B
qacTh yd4eOHOro TuiaHa (OPMUPYEMYIO yYacTHHUKaMH 00pa30BaTENIbHBIX  OTHOIICHHMA
00pa3oBaTesbHOI TPOrPaMMBI.

Jns  W3ydeHUs  JUCHUIUIMHBL  HEOOXOMUMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(hOpMUPOBAHHBIE B Pe3YyJIbTaTE U3yUEHUS TUCIUILINH/ IPAKTUK:

[TonzemHas pa3paboTKa MECTOPOXKICHHIA TTOJIE3HBIX HCKOAeMbIX

3HaHus (YMEHHUs, BIAJEHUS), MOTYYCHHbIE IPU U3yYECHUH AAHHON AUCLHUILUIMHBI OyayT
HEOOXOAUMBI JUIsl U3yUCHUS TUCIUTLTIH/TIPAKTHK:

[ToxroToBka K cadue u caaya rocyAapCTBEHHOTO IK3aMeHa

Broimonnenue, MOAroTOBKAa K - MpOLEAype  3allUThl W 3al[UTa  BBITYCKHOM
KBaJIM(PUKALIMOHHON pabOThI

3 Komnerenuun odyyarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHMILIMHBI (MOAYJIS) U IVIAHUPYeMbIe pPe3y/IbTaThbl 00y4eHHUs

B pesynbrare ocBoOeHMs TUCHMIUIMHBI (MOIyJs) « TexHOIOorus OTpabOTKHU LIEHHBIX Py B
0c000 CJIOKHBIX YCIOBHAX» 00Y4aOLHiiCs TOJKEH 00J1aAaTh CIeIyIOIUMHI KOMIIETCHIIUSAMU:

KO)I HHJUKaTOopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITN N

[IK-2 CrocoOeH OCyIIeCTBIATh TEXHUYECKOE PYKOBOJCTBO IMOA3EMHBIMH TOPHBIMH H
B3pBIBHBIMU paboTaMu, pa3padaThiBaTh M HCIOJIH30BaTh B MPOU3BOACTBEHHON NEATEIBHOCTH
TEXHOJIOTHYECKYIO JIOKYMECHTAIHIO, PErJIAMEHTUPYIONIYIO BBITOJHEHUS TPOIECCOB MOI3EMHBIX
TOPHLIX paboOT

I1K-2.1 Pemaer mpodeccrnonansHble 3a/1a4u M0 000CHOBAHHUIO TEXHOJIOTUH BEJICHUS
TOPHBIX PabOT MO3EMHBIM U KOMOMHHPOBAHHBIMHU CITIOCOOAMH.
[1K-2.2 O6mamaer 3HAHUSMU TEXHUYECKOTO PYKOBOJCTBA TEXHOJOTHYECKUMU

nponeccaMu, TEXHOJOTHUAMU U CPEACTBAMU MEXaHU3allUHU U 0e30I1acHOro
BbIITOJIHEHM A ITIOA3CEMHBIX I'OPHBIX pa60T

[1K-2.3 Hcnonb3yer  uHGOpMalMOHHBIE  TEXHOJIOTMHM MpPH  3KCIUTyaTalluu
MIOA3EMHBIX PYJHUKOB




4. CTpyKTypa, 00b€éM U colepkaHne TUCHUIINHBI (MOLYJI5)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTaBisieT 3 3a4eTHBIX enuuuil 108 akaa. yacos, B TOM

qyuce:

— KOHTaKkTHas pabora — 17,2 akaj. 4acoB:
—aynuropHas — 14 akaj. 4acos;

— BHEAyIUTOpHAs — 3,2 aKaJl. 4acoB;

— caMocTosTenbHas pabora — 82,1 aka. 4yacos;

— B (hopMe MpakTUIeCKoi moaroToBku — 0 akaj. 4yac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTeCcTaluu - 3K3aMCH

AynuropHas
KOHTaKTHas pabora
(B axaj. yacax) Bun
CaMOCTOSITENILHOU

paboThI

Paznein/ rema
JCIUATIIUHEI

Kypc

nab. | mpaxr.
3aH. 3aH.

Jlek.

CamocrosrenbHas
paboTa cTyaeHTa

®dopma TeKyILero
KOHTPOJIS
yCIIEBaEMOCTH U
MPOMEKYTOUHON
aTTeCTalluu

Kon
KOMIIETEHLINN

1. Orpaborka 3amacoB MO
OXpaHseMbIMH 00bEKTaMH

11 MeTtononoruueckue
OCHOBBI OTPa0OTKH 3aMacoB
o1 OXpaHAE€Mbl MU
0o0BEeKTaMU.
Knaccudpukarust

o padaThIBaCMbIX
TEpPUTOPUIL.
HpI/IH‘LlI/IHI/IaH])Hble CXEMBbI
NOAPaOOTKH  OXpPaHIEMBIX
00BEKTOB

IToaroroBka k
3 4/321 | 12 CEeMUHAPCKOMY
3aHATHIO

VYcrHbIl onpoc
(cobecemoBanue)

1.2 OcobeHHoCcTH
nedopmupoBaHUs

MacCHBOB  [OpOJ  HpH
pa3paboTke PYAHBIX| -
MectopoxkaeHuit. CriocoObl
VIpaBJIEHUS  COCTOSHUEM
HOApPadOTaHHBIX  TOPHBIX
MAacCHBOB. IpuHOATIB
OIpeJiesieHUs  YCTOMUUBBIX
napaMeTpoB JJIEMEHTOB
CHCTEM MOA3eMHO#
pa3paboTKH, MPOYHOCTH
3aKJIAJIKH. OnbIT
IKCIUTyaTaINH u
MPOEKTUPOBAHUS

pa3paboTKH PYAHBIX
MECTOPOXKICHUH nox
OXpaHACMbIMHU O6'I)eKTaMI/I

ITogroroBka k
3 4,7 | cemuHapckomy
3aHATHIO

YcrTHBIi onpoc
(cobecenoBanue)

Wroro no pazneny 3 7/321 | 16,7

2. Pa3paboTka MecTOpOXKAECHHI
KOMOHHHPOBAHHEIM CIIOCOOOM




21 Mertononoruueckue
OCHOBBI KOMOHMHHUPOBAHHOM
(usuko- TEXHUYECKOU
reorexHoioruu. CyImHOCTh
KOMOWHHPOBaHHOM
pa3paboTKH
MECTOPOKICHHH.
Knaccuduxanus crnoco6oB
KOMOWHHPOBaHHOM
pa3paboTKH. [IpuHumn
COBMECTHOH  pa3paboTKu
MeCTOpOXKAeHUHA. OIBITHBIC
TEXHOJIOTHYECKUE  CXEMBI
COBMECTHOH  pa3paboTku
OTEUECTBEHHBIX u
3apyOeKHBIX
MECTOPOXKAEHHH  IIEHHBIX

pyAa

10

Pemenue 3amau.
CaMOCTOSITEIbHOE
u3ydeHue yueOHon

JUTEPATYPbI

YcrHBIi onpoc

2.2 TTpunwn
MOCJIEI0BATEIILHOM
OTKPBITO-TI0/I3€MHO
pa3paboTKH. OnbITHBIC
TEXHOJIOTHYECKUE  CXEMBI
OTKPBITO-MIOI3EMHOI
pa3paboTku
OTEYECTBEHHBIX u
3apyOeKHBIX
MECTOPOXKACHUH  IEHHBIX
pyI. T'eomexanmueckoe
000CHOBaHUE MapaMeTpoB
JJIEMEHTOB cHCTEM
MOA3EeM-HOH  pa3paboTku

10,4

Pemenue 3amauy.
ITogroroBka k
CEMUHAPCKOMY

3aHATHIO

CeMuHapckoe
3aHATHE

Wroro no pazneny

20,4

3. Pa3paboTku MecTOpoXkAeHHI
c HEpaBHOMEPHBIM
OPYACHEHHEM ¥ DY/ CJIOXKHOIO

3.1 IMpoGnemsl pa3paboTKH
MECTOPOKACHUH c
HEpaBHOMEPHBIM
OpYyZAEHEHHEM u pyn
CJI0’KHOTO cocrasa.
OcobenHocTH
MECTOPOKAE "HUI c
HEPaBHOMEPHBIM
OpyJeHEHNEM u nux
XapakTepucTuka. Banosas
BbIEMKa CJIOKHBIX DPYIHBIX
Tell C HEpaBHOMEPHBIM
opyneHeHueM. PasnenpHas
BBIEMKa pyd ¥ HOPOX
CIIOKHBIX ~ PYIOHBIX  Tell.
TeXHOIOTn 9eCKHe CXEMBI
CEJIEKTUBHOM BBIEMKH.
PaznenpHast BBIEMKa
CIIOKHBIX DPYIHBIX TeNl IO
copram

10

Pemenue 3agau

YcrHBli onpoc

Uroro no pazneny

10

4., IloBropHast ~ paspaborka

MECTOPOKICHUN




4.1 CymHOCTh MOBTOPHOU

pa3paboTKH

MECTOPOXKICHHH.

Kraccubpukamust  3amacoB

MECTOPOXKICHUN pu

MOBTOPHOU paspaboTke.

[MpuHIMNIUANBHEIE  CXEMBI

BCKPBITHS u

TEXHOJIOTHYECKUE  CXEMBI Pemenne sanad.

. CaMoCTOSTENBHOE .
HOBTOPHOH pa3paboTku 1 20 .| VYcrubiit onpoc
MECTOPOKICHHH. H3y4eHHE yueOHO
IMoramenne  OycTOT | JUTCPATYpBI

M
otpaboTka
MEXKITyKaMEepPHBIX [EITHKOB
npu MMOBTOPHOM
pas3paboTke. Onenka
3(pEeKTUBHOCTH u
6e30MacHOCTH  MOBTOPHOH
pa3paboTku
Wroro no pazneny 1 20
5. Orpabotka moxapo u
YIApOOTIACHBIX MECTOPOXKICHHH
51 OcobeHHOCTH
OTpaboTKH  MOXapo- U
yIapOOTIaCHBIX
MECTOPOKIECHUH, CIIEIBIX U
CONMMKEHHBIX PYAHBIX TEIl.
Kareropumu Pemenne 3amad.
MECTOPOXKAEHHH MO  HUX CaMoCTOsTEeNBHOE .
15 .| VYcrusri onpoc
M0Kapo- u M3y4eHrne yueOHon
YIapOOTIACHOCTSIM. JUTEPATyPhI
TexXHOIOTHYECKUE  CXEMBI
OTpalOTKM  MOXapo- H
yIapOONACHBIX
MECTOPOKIACHUI
CHCTEMaMH C OOpyLIeHHEM
Hroro no pazneny 15
6. Konrposnp
6.1 sx3ameH
Hroro mo pazneny
Hroro 3a cemectp 6 8/3,21 | 82,1 9K3aMeH
Wrtoro no aucuuiiinHe 6 8/3,21 | 82,1 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3zauuu  NPEeAYyCMOTPEHHBIX BUJOB Yy4eOHOHl paboThl B KauecTBe
00pa30BaTeNbHBIX TEXHOJIOTUH B MPETOIaBaHUH JUCIUTUTMHBI « T€XHOJIOTHS OTPaOOTKU IIEHHBIX
pya B 0c0060 CJIOKHBIX YCIOBUSIX» UCIOJIB3YIOTCS TpaJuLMOHHAS u
MOJ1yJIbHO-KOMIIETEHTHOCTHAsl TEXHOJIOTHU.

[lepenaya HEOOXOOUMBIX TEOPETUYECKUX 3HAHUHW U (OPMUPOBAHHE OCHOBHBIX
NPEJOCTABICHUH MO KYpCy <«IUCHMIUIMHBI «TeXHOMOrus OTpabOTKH IIEHHBIX PYyA B 0c000
CJIOHBIX YCIIOBHSIX) IPOUCXOIUT C UCIIOJIB30BAHUEM MYJIbTUMEIUHHOTO 000pyI0BaHUS.

Jlekuuu TPOXOAAT B TPAAMLIMOHHOM ¢dopme, B Qopme ekuuid-uHpOpMaIus,
JEKIUH-KOHPEPEHITUH, JIEKIMH-KOHCYIbTAMd W MPOOJEMHBIX JeKuui. TeopeTudeckuid
MaTepuai U3J0XKEHHbI U OOBSCHEHHBIH CTyJEHTaM Ha JIEKIUAX-UH(OPMAIMAX, MOIIEKUT
CaMOCTOSITEIHOMY  OCMBICJIGHHIO W 3anoMuHaHui0. (COBOKYIMHOCTh  JIOKJIAJIOB IO
NpeBapUTEIIFHO TOATOTOBICHHOW MpPOOJEeMAaTUKE CHETAHHBIX Ha JIEKIUU-KOH(epeHInn
o0OecrieunBaeT BCECTOPOHHEE OCBELIEHUE MPOOIEMBbI 3a CUET JOIMOJHEHUS W YTOYHEHHS
npernojiaBaTeyieM, a TaKKe IOJBEACHHEM HTOTOB B KOHIE JIEKIUH C (OPMYITHPOBAHUEM
OCHOBHBIX BBIBOJIOB. TeopeTuueckuii MaTepuall Ha MpOOJIEMHBIX JIEKIIUSX SBIISIETCS PE3yIbTaTOM
YCBOEHHUS INOJYyYEHHOW HH(POpPMAIMM IOCPEACTBOM IIOCTAHOBKM IIPOOJIEMHOTO BOIpoca U
noricka myted ero pemieHus. Ha JeKnusx — KOHCYNbTALMSX H3JI0KEHHE HOBOTO MaTepuana
COIPOBOKAAETCS IOCTAHOBKOM BOIPOCOB U JJUCKYCCHEN B TOMCKAX OTBETOB HA 3TU BOIIPOCHI.

[Ipn mnpoBegeHMH MPaKTUYECKUX 3aHATHA HCIONb3yeTcs padoTa B KOMaHue,
KOHTEKCTHOE 00ydeHHe, 00yueHHE Ha OCHOBE OIbITa, «MO3TOBOM IITYpM» U TPaJULMOHHBIN
ceMHUHap.

CamocrosiTenbHast padoTa CTUMYJIUPYET CTYAEHTOB B IIPOLIECCE MOATOTOBKU JIOMAIIHUX
3aJJaHUH U TOKJIAI0B JUIsl IPAKTHUECKUX 3aHSTUM, IPHU MTOATOTOBKE K UTOTOBOM aTTeCTalllu.

6 YueOHO-MeTOIMUECKOE 00eceueHHe CAMOCTOATEIbHO PadoThl 00yYaroIMXCst
[TpencraBneno B mpuioxeHun 1.

7 OneHoYHbIe CpeICTBA A5 IPOBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBieHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCKOE H HH(POPMALIMOHHOE O0ecneyeHrue TUCIUIIHHBI (MOTYJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Kamnynos, JI.P. KomOunupoBaHHas pa3paboTka pyIHBIX MECTOPOKICHHIMA
[DnexTponHsIii pecype]: yaueoHoe mocooue / JI.P. Kamtyros, M.B. PeutbHukoBa. — M31aTenbCTBO
«opnast  xuwra», 2012. - 344 c. - ISBN 978-5-98672-289-4. [/ Jlaub:
AIIEKTPOHHO-OUOIHOTEUHAs cUcTeMma. — Pexum JOCTyTIa: URL:
https://e.lanbook.com/reader/book/66432 — 3ari1. ¢ axpaHa.

2. AmnymenkoB, A.H. Ilom3emnHas reoTexHONOTHsS [DJIEKTPOHHBIH pecype]: y4el.
nocobue / A.H. Anymenkos, b.A. Axmames, E.I1. Boikos, A.W. T'onoBanos, H.A. Illkapy6a. —
Kpacuosipck: COY, 2017. - 304 c¢. - ISBN 978-5-7638-3725-4. /I Jlaus:
3JIEKTPOHHO-OUOINOTEeYHAs CUCTEMA. — Pexum J0CTyTIA: URL:
https://e.lanbook.com/book/117775 — 3ar:. ¢ skpaHa.

3. Ilyuxos, JI.A. IlomzemHass pa3paOoTKa MECTOPOKICHHUH TOJE3HBIX HCKOIMAEMBIX
[DnexTponHbIii  pecypc]: yuebnoe mocobme [/ JILA. Ilyuxos, FO.A. JKexemeBckuii. —
UznarenbctBo «lopHast kuura», 2013. — 720 c. — ISBN 978-5-98672-298-6. // Jlaus:
3JICKTPOHHO-OMOIMOTEYHAS cucTema. — Pexxum JOCTyTa: URL:
https://e.lanbook.com/book/111389 — 3aru. ¢ skpaHa.



0) lonoJiHMTE IbLHASA JIUTEpaTypa:

1. Tpy6ernxoii, K. H. OcHoBbI ropHoro aena [DnexktpoHHbi pecypc]: yueonuk / K. H.
Tpy6enxoii, FO. I1. T'amyenko. — MockBa: Akagemuueckuit [Ipoekrt, 2020. — 231 c. — ISBN
978-5-8291-3017-6. // Jlaub: snekTpoHHO-OMONMMOTEYHAs cuctema. — Pexxum mocrtyma: URL:
https://e.lanbook.com/book/132543 — 3arux. ¢ skpaHa.

2. bopoBkos, F0.A. TexHonorust 1oObIYM MOJIE3HBIX UCKOMAEMBIX MOI3€MHBIM CIIOCOOOM
[DnexTponnsIii pecypce]: yueonuk / FO.A. boposkos, B.I1. Ipo6anenko, J[.H. Pe6pukos. — Jlans,
2020. — 272 c. — ISBN 978-5-8114-5178-4. /| Jlaub: 31eKTPOHHO-OMOIHOTEYHAS CHUCTEMA. —
Pexxum nocryna: URL: https://e.lanbook.com/book/91079 — 3ara. ¢ skpana.

3. Menbauk, B.B. ®usmnko-xuMuueckas T'€OTEXHOJOTHS [DJIEKTPOHHBIM pecypc]:
yueOnuk / B.B. Menbuuk, B.I'. Butkanos, H.U. A6pamkun, I0.M. Makcumenko. — HUTY
MUCuC, 2019. — 272 c. — ISBN 978-5-906953-12-4. // Jlaub: 31eKTPOHHO-OUOIHOTEUHAS
cucrema. — Pexxum nocrymna: URL: https://e.lanbook.com/book/129039 — 3ar1. ¢ akpana.

B) MeToanyeckue yKazaHus:

1. MemepskoB 3.1O., YrpiomoB A.H., 3yokoB A.A., MaunanoB P.II., Texnomorus
MOJI36MHON pa3pabOTKU pyA B CIOXKHBIX YCJIOBUAX. Yued. mocobue Maruuroropck: ®I'BOY
BITO «MI'TY», 2009, 78 c.

2. MaxurtoB, A.M. Ilpomeccsl MOI3eMHON pa3pabOTKH PYyTHBIX MECTOPOKIACHUIH
[Onekrponnslii pecypc]: mpaktukym / A.M. Maxwuros, I1.B. Boskos, A.Il. T'Hempix. —
Maruutoropck: MI'TY, 2018. — ISBN 978-5-9967-1294-6. // M.. ®I'VII HTII
«Hupopmpeructp», 2018. Ne roc. per. 0321803388.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypceni:

IIporpamMmmHoe oGecrieyeHue

Haumenosanue I10 Ne norosopa Cpok neicTBHS TULEH3UH
MS Office 2007 |, 135 o1 17.09.2007 GecepoHo
Professional

7Zip cB000THO pactpoctpansiemoe 110 OECCPOUHO

Adobe Audition 3 1 93 68 .95 07,2008 GeccpOUHO

Academic Edition
Adobe Design

Premium CS5.5 [K-615-11 o1 12.12.2011 6eccpodHo

Academic Edition

Autodesk 6Has Be 6

AutoCAD 2018 [ poi Seepotno

FAR Manager cB00OOAHO pacrpocTpansemoe 110 OECCPOYHO
IIpodeccnonasbubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMBbI

HazBanue kypca Cchlika
HanmonanpHas nH(OPMAIMOHHO-aHATUTHYECKAs URL:
cuctema — Poccuiickuii MHIIEKC HAy4HOTO UTUPOBAHUS i

(PYIHIY) https://elibrary.ru/project_risc.asp

ITouckonas cuctema Axagemust Google (Google Scholar) |URL.: https://scholar.google.ru/




Nudopmanmonnas cucrema - EnuHOe OKHO HOCTyma K

nHGOPMAIIMOHHBIM pecypcam

DnekTpoHHas 0a3a mepuoauuecKkux m3manuii East View

Information Services, OO0 «1BUC»

denepanbHOE TOCYIAPCTBEHHOE OIOKETHOE YUPEKICHUE

«DenepanbHblit UHCTUTYT npomsiiwiennoi| URL: http://www1.fips.ru/

COOCTBEHHOCTH
9 MaTepHaJIbHO-TEXHHUYECKOE o0ecneyeHne JUCIHILTHHBI (MOAYJIs1)

URL.: http://window.edu.ru/

https://dlib.eastview.com/

MatepuanbHO-TeXHHUUYECKOE 00ecreueHre TUCIUIUIMHBI BKITIOYAET:
VYyebHble ayAUTOPUU JIJIs1 TPOBEACHUS 3aHITHH JIKIIMOHHOTO THNA - MyIbTUMEIUHHbBIE
CpeICTBAa XpaHEHUs, Iepeiayll U MpeACcTaBIeHUS HH(OPMALIUY, MAKEThI

VueOHble ayIUTOPUU JUIA IPOBEACHHWsS NPAKTHYCCKHX 3aHATHH, TPYIIOBBIX U
WHIMBUIYAIbHBIX KOHCYJIBTAIMH, TEKYIIEr0 KOHTPOJIA W TPOMEXKYTOYHOM aTTecTalud -
[Tepconanbubic kKoMmbioTephl ¢ maketoM MS Office, Autodesk Autocad, Surpac u ¢ qocTynom B
SIIEKTPOHHYIO HHPOPMAMOHHO-00pa30BaTeIbHYIO CpEely YHUBEPCUTETA

[lomemenue nns  caMmocToATeNbHOW paboThl oOywatromuxcs - [lepcoHanbHble
koMnbroTepsl ¢ maketom MS Office, BbIX0JOM B MHTEpHET M C JOCTYIIOM B JJICKTPOHHYIO
MH()OPMaAIIMOHHO-00PA30BATEIBHYIO CPEAY YHUBEPCUTETA

[Tomenienne s  XpaHeHHS ©  NPOPUIAKTHYECKOTO OOCITYKMBAaHUS Y4€OHOTO
obopynoBanus - Cremtaxu, ceddbl Ia XpaHEHHS YYEOHO-METOAMYECKON JIOKYMEHTAllUH,
yueOHOro 000pyIOBaHUs U y4eOHO-HATIISITHBIX TOCOOUH

[Tpunoxenue 1

Y4eOHO-MeTOAMYECKOE o0ecneYeHre CAMOCTOATEIbHON PadoThI
o0yyarimmxcs

IlepedyeHs TeM 1JIsl MOATOTOBKU K CEMUHAPCKUM 3aHATHAM:

1. Ouenka coctosiHus noApadaThIBAEMOI MOBEPXHOCTH MPU TPUMEHEHUHU
CUCTEM TOJ3€MHOI pa3pabOTKH € 3aKJIaIKON: IOCTPOECHUE CXEMBI JIJIsl OTPEICIICHNUS
napaMeTpOB MYJIbJIbI CABUKEHHS; ONIPEICIICHUE BETUUMH AePopMaliuii
3aKJ1aIOYHOTO0 MAacCHBa MOJ1 HArpy3KOil 1 MAaKCUMAJIbHOTO OCEIaHUs 36MHOM
MOBEPXHOCTH; PACUETHI OKUAAEMBIX AePOpMaIIii IOBEPXHOCTU U KodhurmeHTa
0€30MacHOCTH.

2. PacyeT nmapamMeTpoB ONOPHBIX LEIUKOB U NOTOJIOYHH IIPU OTPabOTKE
NPUKapbEePHBIX 3aI1AaCOB: aHaJIN3 (PAaKTOPOB, BIUAIOIINX HA Pa3MEphl OTMIOPHBIX
LEJIMKOB U MOTOJIOUMH; METOAUKH ONPEJEIICHUS pa3MEPOB ONIOPHBIX LIETUKOB 110 JI.

J1. HlesaxoBy u B. B. Cok010BCKOMY; METO/IbI pacyeTa TOIIIHUHBI HOTOJIOYUHBI,



paszenstomen OTKpbIThIe U oa3eMuble padoTel o b.I1.FOmatoBy u 1. M.
Kazukaesy.

3. Pacuer HOpMaTUBHOW MPOYHOCTH TBEPJICIOIICH 3aKIaJAKU IPU pa3padoTKe
LEHHBIX PY/ B CIOKHBIX YCIOBHSX: aHAJIU3 CIIOCOOOB BO3BEACHUS TBEPACIOIICH
3aKJIaIKU ¥ (paKTOPOB, OMPEAEISIONMIUX BEIOOP OMPEACIIEHHOIO Crioco0a s
MPUMEHEHUS B YCIOBUSIX KOMOU-HUPOBAHHOW U MTOBTOPHOM pa3pabOTKU
MECTOPOKICHUH, BBIEMKH Py CIOKHOIO COCTAaBa, C HEPABHOMEPHBIM
OpYJIEHEHUEM U I0]1 OXpaHsIeMbIMU O0BEKTaMH, OTPAOOTKH yJapo- U
II0’KapOOITaCHBIX MECTOPOKICHUM; ONPEIEIICHHE KOMITPECCUOHHBIX U
IIPOYHOCTHBIX CBOMCTB 3a-KJIAJIKW; METOJUKHU pacyeTa HOPMATUBHOM ITPOYHOCTH
3aKJIaJIKU 10 (pakTOpam: YCTOMUYMBOCTH BEPTUKAIBLHOIO OOHAXKEHUS
HCKYCCTBEHHOI'O MAaCcCHBA, TOPU30HTAIBHON NOJIpa0d0TKE, TOMYCTUMbIM
nedopManusamM, nepemMenieHrus 000pya0BaHus.

4. OnpeneneHue napameTpoB 3JIEMEHTOB CUCTEM MOJ3EMHOM pa3paboTKu
PYZ CIIOKHOTO COCTaBA U MECTOPOKIAEHUN C HEPABHOMEPHBIM OPY/ICHEHUEM:
aHaJIn3 METOJI0B pa3padOTKH MECTOPOXKIe-HHI; ONpeIelIeHHe TapaMeTPOB CUCTEM
MPY OJHOCTAIMINHON ¥ MHOTOCTaJMUHON CEJICKTUBHOW BBIEMKE; pacueT
YCTOMYMBOMW TOJIIIMHBI IPOCIIOS MPU OTPAOOTKE COMMKEHHBIX PYJHBIX TEJl.

3aaHusl ¥ UCXOIHbIE JaHHBIE AJIs BBIIIOJIHEHHSI KOHTPOJIbHOU pabOTHI IO
JTVCHUTUINHE:

BapuanT 0

MecTopoxIeHUe 3010TOCOAEPKAIIMX Py MPEICTABIECHO KPYTOIAIal0IIUM
(a=70°) pyaubiM TeraoM MoIHOCThIO 10 M, niuHoM 1o poctupanuio 300 m,
HavanbHOU riryounoi 20 m, koneunoi 400 M. Penbed mectHoCTH paBHUHHBINA. Ha
3€MHOM MMOBEPXHOCTU CO CTOPOHBI BUCAYETO OOKA MECTOPOKICHHUSI PACIIONAraloTCs
31aHUSA AEHUCTBYIOLIETO MTPOMBILIEHHOTO MPEANPUATHS.

Pynpl HeycToiiuuBsie, kpenocthbio 1o f= 10-12. ITopoas! yctoitunssie, f =

12-14.



Kapbep rimyounoit 300 m ¢ yriiamu HakiaoHa 6opToB 40-43°, mmpuHO 1
nuHoM aHa 20 u 100 M COOTBETCTBEHHO, OCTABIIEH B MpeJIeNIbHOE MOI0KeHue. B
MacCHBE OJHOTO M3 OOPTOB Kaphepa 3ajera 0T OJHO MO/ IPYTUM JBa MOJIOTHX
JMH3000pa3HbIX METHOKOIYEIAHHBIX PYAHBIX TeJla MOIIHOCTHIO 3-6 M. [[nuHa
pynsbix Ten o 60 M, mupuHa 20 M. OT MOBEpXHOCTH OTKOCa OOpTa Tela 3ajerator
Ha paccrosiHuu 20-30 M, OT 3eMHOM moBepXxHOcTH Ha riayoure 100 u 150 m.

Pynsl HeycToiuusblie, f=10—12. Ilopoas! ycToituussie, f =12-14.

Bapuant 2

Kapsep rimyounoit 250 m ¢ yrinmamu HakiaoHa 6opToB 40-42°, mupuHoit u
nnuHou 1Ha 30 1 100 M COOTBETCTBEHHO, ITOCTABJIEH B MPEAECIBHOE MOJIOKEHNE. B
MaCCHBE CEBEPHOTO U I0KHOTO OOPTOB Kaphepa 3aJIeTaloT BEIKJIMHKA OTPA00TaHHOM
KapbepoM 3aJI€KH MOIIIHOCTHIO OT HECKOJbKUX MeTpoB A0 30 (110 MOBEPXHOCTH
oTKoca 0opTa), IJIMHOM MO MPOCTUPAHUIO OT HECKOIBKUX METPOB 110 50 (1o
MOBEPXHOCTH OTKOca 0opTa). YTo nmajieHus 3anexu 35°. SinuHa no najaeHuto Bbl-
KJIMHKOB OT TOBEPXHOCTH OTKOCA B ITyOb MaccuBa 710 80 M.

Pyner Heycroiuussie, f =10-12. ITopoas! ycroituussie, f=12—14.

Bapuant 3

Kpyronanatomee (a = 80°) MecTopoxkaeHre 00raToi MeTHOIIMHKOBOM PY/IbI.
MormHocTs 3anexu 20 M, nnuHa 1o npoctupanuto 200 M, HayanbHas TyOUHa
3aneranus 15 M, koneunas - 800 M. Coneprkanve Meu U IIMHKA ¢ TIyOHMHOU
yBenuuuaetcs oT 0,5 u 2% 10 5 u 8% COOTBETCTBEHHO.

Pynasl u mopoas! ycroiiuusele, f=12-14.

Bapuant 4

Kapbep rimybunoit 350 M ¢ yriiamu HakiaoHa 60pToB 43-45°, mupuHOM U
nuHoM aHa 30 u 120 M mocTaBiieH B IpeiesibHOE MoJiokeHue. B ogHoM 13 60pToB
Kapbepa U HIDKE JTHA 3aJIEraroT 3armachl CBUHIIOBO-ITMHKOBOM PY/IbI,
MPEACTABICHHON BBIKIMHKOM PYAHOTO Te€Jla MOIIHOCTBIO 15 M, MpocTrparommumcs
10 MOBEPXHOCTH JTHA Kapbepa Ha 60 M, OT MOBEPXHOCTH Kaphepa BrilyOb MaccrBa Ha
30 - 50 M, oT THA Kapbepa Mo MOBEPXHOCTH OTKOca bopTa Ha 80 M.

Pynael u mopoas! ycroituusele, f = 14-16.

Bapuant 5



Kpyronanatoiee (a = 80°) MECTOPOKIAECHUE MOTUMETAITUIMYECKUX PY/T
MPEACTABICHO TPEMS COMMKEHHBIMU PYIHBIMU T€JIAMHU MOIIHOCTHIO 110 10 M,
JUTUHOM 110 mpoctupanuio 500 M, HagaIbHOM TITyOMHOM 3aeranus 50 M, KOHEUHOH -
600 M. Pyanabie Tena pa3aesneHsl NOPOAHBIMU IPOCIOSMHU MUPUHOU 10 10 M.

Pynsl 1 mopoas! ycroituusele, f = 14-16.

Bapuant 6

Kpyromanatomee (a = 75°) mecTopokaeHue OOTaThIX MOJIUMETATUTHYCCKUX
PYA IPEACTABICHO PYAHBIM TEJIOM MOITHOCTBIO 20 M, IIMHOM 10 npoctupanuio 250
M, Ha4aJIbHOM TiTyOnHOM 3aneranus 50 M, koHeuHoit - 800 M. PynHoe Teno
BKJIFOYAET IMOJIOT03AJIETAIOIINE IIPOCION MYCTHIX MOPOJI CPEAHEN MOITHOCTHIO 12 M
C UHTEHCUBHOCTBIO: MIPOCIION uepe3 Kaxkibie S0 M Mo MIyOrHE pacpoCTpaHEeHUS
PYJHOTO Tena.

Pynsl neycroiiuuseie, £ =10-12. Ilopoasl ycroituuseie, f=14-16.

Bapuant 7

["opu3oHTaNbHOE MECTOPOKAECHUE OJMMETAJUIMYECKUX PY/I IPEACTABICHO
pyIHbIM TesioM pazmepamu B tiaHe 200x300 M, MOITHOCTBIO 16 M U TITyOMHON
3asieranns 200 M. PyaHoe Teno npeacTtasieHo AByMs coptamu pya. CBepxy BHU3: |
copT (cruioiHas pya) MomHocThio 6 M; I copT (BKparsieHHas py/ia) MOIHOCTBIO 3
M; [ copT - MOIIHOCTEIO 8 M. ["paHulIbl MEXKy COPTaMH BbIIEPKaHBI.

[Toponst u pyna I copra ycroiiuusas, = 12-14. Pyaa Il copra Heycroituusas,
f - 8-10.

Bapuant 8

Kpyronanatomiee (0=70°) MeCTOpOKIAECHNUE METHO-KOTUEAHHBIX PY/I
MPEACTABICHO KPYITHBIM PYAHBIM TEJIOM MOLIHOCTHIO 40 M, JUTMHOM MO
npoctupanuto 300 M, HauasbHOM TITyOrHOMU 3anieranus 40 M, koHeuHoM - 600 M.
O6oratutenpHas ¢pabpuka IPUHUMAET JIBa copTa pya: | - ¢ comepkannem menu >
4%; 1l - ¢ MeHBIIIUM cOIepIKaHUEM IT0JIC3HOT0 KoMIToHeHTa. CoiepyKaHue MEIH B
PYIHOM TeJie PABHOMEPHO CHHXKAETCS [0 MOUTHOCTH OT BUCSIUETO OOKA K JIeKAYeMY
Ha 0,1 %/metp. Haubomnwitiee conepikanne Menu B BUCsIeM 00Ky 5,5%.

Pynwl 1 mopoas! ycroituusele, f = 12-14.

Bapuanr 9



Kpyronanatomiee (a = 80°) MeIHO-LIMHKOBOE MECTOPOKACHUE MTPEACTABICHO
PYIHBIM TEJIOM MOIIHOCTBIO 60 M, IrHOM 1o npoctupanuio 400 M, Ha4aTbHON
riyounoi 3aneranus 40 M, koneuHoit - 700 m. O6oratutenbHas gpadbpuka
MPUHUMAET JIBa copTa pya: | - MeTHO-IIMHKOBAA pyJia ¢ coaep:kanuemM meau > 2%; 11
- BKpaIUIeHHAas! py/ia ¢ MEHbIIUM cojiep:kaHueM Menu. CoaepikaHue Meiy B LIEHTPE
pyIHOro Tesna cocrasisieT 3,8% U ¢ KaXIbIM METPOM B CTOPOHY JIe-Kadero u
BHCSTYETO OOKOB COJIepKaHUE paBHOMEPHO noHmkaetcs Ha 0,1%.

MenHo-1uHKOBas pyAa ycroiuusa, f = 12-14. BkparieHHas pyaa U Opobl

Heycroiunsel, = 10-12.

[Ipunoxenue 2



[Tpunoxenue 2 OueHOYHBIE CPEACTBA
JUIS IPOBEICHUS TIPOMEKYTOUHOU
arrecrauuu a) [Inanupyemslie
pe3ysbTaThl 00YUYEHUS U OLIEHOYHBIE
CPEICTBA ISl IPOBEACHMUS
MpOMeEXyTOUHOU arrecranuu: Kon
MHIUKATOpa

I/IHI[I/IKaTOp JOCTHIKCHHNS KOMIICTCHIINHN OHGHO‘IHBIC CpCaACTBa

IICK-2.4 cnocoOHOCTBbIO 000OCHOBBIBAThH PEIICHUS [0 PAIMOHATLHOMY M KOMILIEKCHOMY OCBOCHUIO T'€0PECYPCHOTO
MOTEHIMAJIA PYAHBIX MECTOPOKIACHHUMN MOJIE3HBIX HCKOMAEMBIX

[1CK-2.4

[ JOCHOBHBIE ONPEAEICHUS U TOHATHUS
BOOIaCTH OE30MTaCHOCTH MPH
r€0JIOrO-TIPOMBIIIIEHHON OIICHKE
MECTOPOKICHUUTBEPABIX MOJIE3HBIX
HCKOITA€MbIX U TOPHBIXOTBO/IOB;

[ /OCHOBHBIE METO/IbI
aHAJIU3aIPOU3BOJCTBEHHBIX YCIOBUHI
MPUPA3TUYHBIX TEXHOJIOTHYECKHUX
nmpoueccax;

[ /OCHOBHBIEC METO/IbI 1
YCTPONCTBA,IIPUMEHAEMBIE JJI51
o0ecreyeHUTHOPMaJIbHbBIX U
0e30macHbIX yCJIOBUN Tpy/laHa
Kapbepax.

[lepeueHb TEOpETUUECKUX BOIIPOCOB K
AK3aMEHY:

1. KonuuecTBO Kareropuii 0XpaHbl
nmoApadbaTeIBaEMbIX O0BEKTOB, X
XapaKTEPUCTHKA.

2.1TpuHUMI OCTPOEHUS 30HBI ONTACHBIX
CABMXEHUH TpU MTOAPaOOTKE
OXpaHsieMbIX 0OHEKTOB.
3.0xapakTepu30oBaTh yCIOBHS, IPU
KOTOPBIX BO3MOYKHA MO3€MHAas
pa3paboTka MECTOPOKICHUM
O€3BpEIHBIX TTOCICACTBUMN IS
OXpaHSIEMbIX 00OBHEKTOB.

4.J1aliTe onpeiesICHUE MOHSITHIO
«MyJbaa cABUXKEHUs». Kputepuun
ONpeIeJICHNS TPAHUIL] MYJIb/IbI.

5.Kak onpenenstorcs oceqanusi,
HAaKJIOHBI U TOPU30HTAIbHBIC
caBukeHus. OLEHUTE UX BIUSHUE



HaziehOpMHUPOBAHUE
no/ipadaThiBa€MbIX 00BEKTOB.

6.Uto0 nmoHuMaeTcs o

ko3 dunreHTOM 6€301aCHOCTH MPHU
MoAPadOTKE OXPaHSIEMbIX 00BEKTOB.
[Ipukakux 3HaUeHUAX KOdDPuiuenTa
rapaHTupyeTcst 0e30MacHOCTh AJIs
OXpaHSIEMbIX 00BHEKTOB.

7.3HaueHue 3aKJIaJK1 BHIpaOOTaHHOTO
MPOCTPAHCTBA B YCIOBUSIX MOA3EMHON
pa3pabOTKK NOI0XPAHSIEMbIMU
oObekTamu. [lepeuncnure TUIBI
3aKJIa/IKH.

8.KakoBa HeoOx0oauMOCTh
onpeneneHus 3HEKTUBHON MOIITHOCTH
BBIPAOOTAaHHOTO MPOCTPAHCTBA
MPUNPUMEHEHUH CHCTEM C 3aKJIaIKON
MOJI OXPaHAEMbIMU OObEKTaMHU.
9./laiiTe onpeneneHne MOBTOPHOM
pa3paboTKu pya. YcioBue

() PEKTUBHOCTH TTOBTOPHOM
pa3paboTKH.

10.Knaccuduxanus 3amacos mo
YCIIOBUSIM TIOBTOPHOM pa3padOTKH.
11.Bo3moskHbIE CIOCOOBI BCKPBITHUS
3aIrmacoB MPY TOBTOPHOM pa3paboTKe,
WX JIOCTOMHCTBA MHEIOCTATKH.
12.0xapakrepu3yiTe yCioBHs
oOpa3oBaHuUs MPOBaja Ha 3eMHOM



MOBEPXHOCTHU U
3a0yTOBKHBBIPAOOTAHHOTO
MPOCTPAHCTBA MPU TTOBTOPHOM
pa3paboTKe ¢ OOpYIICHUEM.
13.KoHCTpYKTHBHBIE 0COOCHHOCTH
TEXHOJIOTHYECKHUX CXEM MOBTOPHOM
pa3paboOTKH pyI.

14.Ilepeuncnure TpeOyemble MEPbI
0e30MacHOCTH MPU OBTOPHOM
pa3paboTke py.

15.XapakrepucTuka pyJHbIX Y4aCTKOB,
MOIeXKAIINX MOBTOPHOM pa3paboTKe,
Ha puMepe HUKUTOBCKOTO pTYTHOTO
MECTOPOKICHHUS.

16.Bo3MOXKHbIE BapUaHTBI COYETAHUS
OTKPBITHIX U TOJI3EMHBIX TOHHBIX pa0doT
BO BPEMEHU UIIPOCTPAHCTBE, UX
JIOCTOMHCTBA U HEJIOCTATKHU.

17.[1aitTe onpeneneHne NOHATUS
«TepexoiHas 30Ha» IpH
OTKPBITO-TIOA3EMHOM
pa3pabOTKEMECTOPOKICHUM.
18.Knaccudukanus 3amacoB npu
OTKPBITO-TIOJI3EMHON pa3paboTKe
MECTOPOXKICHUN, €€ 3HAUCHUE
BIPUHSATUN TEXHOJIOTUUECKHUX
PEILICHUM.

19.YcnoBue npruMeHEeHHs CXeM
BCKPBITHS 3a11acOB B TPHUOOPTOBOM



MaccHuBe Kaphbepa.
20.0c00€HHOCTH TEXHOJIOTMIECKNX
CXeM MOA3EMHOM BBIEMKH 3aI1acOB B
OopTax Kapbepa.

2 1.ITpuHIMNIMAIbHBIE
TEXHUKO-TEXHOJOTUUECKHE PEIICHUS
MpHU MOA3EMHOM I0pabOTKeE 3amacoB B



