MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUNCKOU OEJJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarsuToropckui rocy1apCTBEHHbIA TeXHUUEeCKU yHuBepcuteT um. I'.11. HocoBa»
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PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MO YJIS)

ITOJI3EMHAA PA3PAFEOTKA MECTOPOKJIEHHUH ITOJIE3HBIX
HCKOIIAEMBIX

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 T'opnoe neno

Hanpasnennocts (mpoduiib/crieniuani3anys) nporpaMmbl
B3psiBHOE A€110

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO Ji€sa U TpaHCIopTa
Kadenpa Pa3paboTku MecTOpOXKACHHU MOTE3HBIX UCKOMTAEMbIX

Kypc 2

Maruuroropck
2023 rox



Pabouas mnporpamma cocraBneHa Ha ocHoBe @®I'OC BO - cnoeumamurter 10
cnenuanbaocTr 21.05.04 'oprHoe neno (npuka3 Munobprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouass mporpamma paccmoTpeHa u ogoOpeHa Ha 3acemanuu kKadenpbl Pa3paboTku
MECTOPOXKICHUH MOJIE3HBIX UCKOMAEMBIX
09.02.2023, mporoxoin Ne 4
3aB. kadenpoit ~_ C.E.TaBpumen

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

13.02.2023 r. mporokon Ne 3
IIpencenarens 4‘\\ U.A. IlbiTanes

PaGouas nmporpamma cocraBicHa: /%%
noueHt kadpeapsl PMIIU, o-p. TexH. HayK A.M. MaxutoB
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Penensenrt:
3aBenyrommii tabopatopueii odoramenuss OO0 "VYpanl'eollpoekt" , KaHA. TEXH. HAyK
%%//,} B.III. T"ansimoB
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JIner akryaauszanuu padoueil mporpaMmbl

PaGouast mporpamMma repecMoTpeHa, 00CyKaeHa u 0100peHa s peanusamuu B 2024 - 2025
yueOHOM roy Ha 3acefaHuu Kageapsl Pa3paboTKu MECTOPOXKICHUH MOJIE3HBIX NCKOIMAEMbIX

IIporokomor 20 1. Ne

3aB. kadeapoii C.E. EprI/IIHeB

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rojly Ha 3acefaHuu Kageapsl Pa3paboTKu MECTOPOXKIEHUH MOJIE3HBIX UCKOMAEMBIX

IIporokomor 20 1. Ne

3aB. kadempoii C.E. EprI/IIHeB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamsanuu B 2026 - 2027
y4eOHOM rojy Ha 3acenanuu kadeapel Pa3paboTku MECTOPOXKICHHUH MOJIE3HBIX HCKOTAEMBIX

IIporokomor 20 1. Ne

3aB. kadeapoii C.E. F_aBpHmeB

Pabouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqaHuu Kapeapbl Pa3paboTKu MECTOPOXKICHUI MOJIE3HBIX UCKOMAEMBIX

IIporokomor 20 1. Ne

3aB. kadenpoit C.E. F_aBpmneB

Pabouas mporpamma nepecmMoTpeHa, o0cyxaeHa u ogoopena st peanuszanuu B 2028 - 2029
yaeOHOM ToJTy Ha 3acefaHuu Kadeapsl Pa3paboTku MeCTOPOKICHUH TOJIE3HBIX UCKOTTACMBIX

[Iporokom ot 20 1. Ne

3aB. kadenpoii C.E. EprI/IIJ_IeB

Pabouas mporpamma nepecmotpena, o0cyxaeHa u ogoopena ais peanuzanuu B 2029 - 2030
yaeOHOM ToJTy Ha 3acefaHuu Kadeapsl Pa3paboTku MeCTOpOKIEHUH TOJIE3HBIX UCKOTTACMBIX

[Ipotokomor 20 . Ne

3aB. kadenpoii C.E. ﬁprHmeB

Pabouas mporpamma rnepecMoTpena, o0cyxieHa u ogoopena st peanmsanuu B 2030 - 2031
y4eOHOM rojy Ha 3aceqanuu Kadeapsl Pa3paboTku MECTOPOXKICHHI TIOJIE3HBIX UCKOTAEMBIX

IIporokom ot 20 . Ne
3aB. kadempoii C.E. I'aBpuies




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Iensamu ocBoenust nucuuminHbl «llogzemMHas pa3paboTka MECTOPOXKIAECHUH MOJIE3HBIX
MCKOIIAEMBIX» SIBJISIETCS:

- TOTOBHOCTb HCIIOJb30BaTh HAay4YHbIC 3aKOHBI M METOJbl IIPU OLICHKE COCTOSIHMS
OKpyXarome cpeasl B chepe (QYHKIMOHUPOBAHHS TPOU3BOJACTB IO IKCILTyaTAIIMOHHOMN
pasBejike, 100bIue U epepaboTKe TBEPABIX MMOJIE3HBIX HCKOIAEMBbIX, a TAKXKE IPH CTPOUTEIbCTBE
M DKCIUTYaTaI[H OJ3€MHBIX O0OBEKTOB;

- BJIAJICHUE METOJAMH PALMOHAJIBHOTO M KOMIUIEKCHOTO OCBOCHMSI I€OpECypCHOIO
IIOTEHIMAJIA HEAP;

- BJIAJEHUEM OCHOBHBIMH IPUHIUIIAMHM TEXHOJOTMH DKCILTYyaTallMOHHOM pa3BEAKH,
N00BIYM, TMEepepadOTKU TBEPIBIX IOJE3HBIX HCKOMAEMBIX, CTPOUTENLCTBA M OIKCIUTyaTalluu
HOJ3EMHBIX OOBEKTOB;

- OBJIaJICHHE TOPHOW TEPMUHOJIOTHEN U KOMIUIEKCOM TOHATHH, (POPMUPYIOIINX 00JIaCTh
JESTEIIBHOCTH YEJIOBEKA IIPY OCBOCHUHU M COXPAHEHUU 36MHBIX HEJIP;

-OCBOCHME IPUHIIUIIOB BEIEHUS U 00ECIIeUeHUsI TOPHBIX padoT;

- OCBOCHME IPUHIIMIIOB COBPEMEHHON TEXHOJOTUU JOOBIYM TBEPABIX, JKUIAKUX MU
ra3000pa3HbIX MOJIE3HBIX HCKOMAEMBbIX;

-OBJIaJICHHE KOMIUIEKCOM MOHATUH O KauecTBe JOOBIBAEMOI'O MOJIE3HOIO UCKOMAEMOro U
Croco0aMH €ro yJIydieHusl.

3aJa4uy AMCLUIIINHBI 3aKI0Yat0TCS:

-B YCBOCHHHM CTY/I€HTaMU JIOTUKH Pa3BUTUsI TOPHOTO JI€)1a, €r0 TEXHUKU U TEXHOJIOTUH, a
TaK)K€ TOPHBIX HAYK;

- B YCBOCHMM 3HAaHHH O MHUHEPAIBHO-CBIPEBOM KOMIUIEKCE W €ro 3HA4CHWM IS
COBPEMEHHON IUBUIIN3ALINH;

-J1aTh OCHOBHBIE MIPE/ICTABICHUS O TOPHOM JIeJI€ IPUMEHUTENBHO K pa3paboTKe PYAHBIX
MECTOPOXKICHUN;

- paccMOTpPETh TEXHOJIOTMYECKHE OCHOBBI MPOBEACHUS T'OPHBIX BBIPAOOTOK U JOOBIYU
MIOJIE3HBIX MCKOMAEMBIX;

- 1aTh OOIIME MPECTABIEHUS O pa3pyLIEHUH TOPHBIX TOPOI;

-03HAKOMUTbH CTYACHTOB C OCHOBHBIMHM TE€XHOJIOTMUECKHMHU IPOLECCAMH U CHCTEMaMH
pa3pabOTKH MECTOPOXKAECHUMN MOJIE3HBIX HCKOMAEMbIX MTO/I3€MHBIM CTIOCOOOM.

- - paccMOTpPeTb OCHOBHBIE CXEMbl BCKPBITHSI M CIIOCOOBI MOJATOTOBKHU PYIHBIX
MECTOPOKACHUN, KOMIIOHOBKH OKOJIOCTBOJIBHBIX IBOPOB;

- -JaTh TMPEACTaBIEHUE O TMOA3EMHOM TPAHCIOPTE U TMOABEME, 3JIEKTPOCHAOKEHHU
TOPHBIX MPEANPUATHH, PyIHUYHOM BOJOOTIMBE, BEHTUWISLMH, CHAOKEHUH PYAHHUKOB CXKAThIM
BO3J1yXOM;

- - 03HAKOMHTb CTYJCHTOB C TEXHOJIOTMUYECKUM KOMILJIEKCOM ITOBEPXHOCTH PYIHUKOB;

- - 1aTh OCHOBHBIE MTOHATHUS O TEXHUKE OE30MaCHOCTH M TOPHOCIIACATEIBHOM JeTIe.

2 MecTo TMCHUTIJIMHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHO MPOrpaMMbl

HucrtunnuHa [lomzemHas pa3paboTka MECTOPOXKACHUHN MOJIE3HBIX HCKOTIAEMBIX BXOJIUT B
00s13aTenby0 YacTh y4eOHOT0 TIaHa 00pa30BaTeIbHON MPOTPAMMBEI.

Jiigs  u3ydeHus  JUCUUIUIMHBI ~ HEOOXOJWMBbI  3HaHUA  (YMEHHUS,  BIAJCHHS),
c(hOpMHUPOBAHHBIE B Pe3yJIbTaTe U3yUEHUS TUCITUTUINH/ TPAKTUK:

I'eonorus

NuHOBanMOHHAS IESITENBHOCTD TOPHBIX MPEAPUATHI

MexaHnuzaiysi FOpHOTO IPOU3BOACTBA

3Hanus (YMeHHUs, BIaJICHUs ), TOTYYEHHbIC IPU W3YUYEHUH NAHHON AUCIUIUIUHBI OYAyT
HEOOXOIUMBI 17151 U3YUCHUSI AUCLUILIINH/IPAKTHUK:



be3zonacHOCTb BeieHUs TOPHBIX padoT
TexHonorus u 6€30naCHOCTb B3PBIBHBIX Pa0OT
["opHbIe MaHBI ¥ 000PYI0BAHUE MTOI3EMHBIX TOPHBIX paboOT

3 KomnereHnnu o0y4aoiierocs, popMupyemMbie B pe3yabTaTe 0CBOEHUsI

AMCHUIIMHBI (MOYJISI) M IIJIAHUPYEMbIE Pe3yJbTAThl 00y4eHUs

B pesynbrare ocBoenus gucuumiiuHbel  (Moayns) «llomzemnas  paspabotka
MECTOPOXKIACHHUI TIOJE3HBIX HCKOMACMbBIX» OOYYAIOIIUNCS IOJDKEH O0JNanaTh CIETYOIIUMU

KOMIICTCHIO UMM

Kon nnaukaropa

Nuaukatop 10CTHKEHUSI KOMIIETEHIUA

OIIK-2 CnocobeH TpPUMEHSATh HAaBBIKM aHAIW3a TOPHO-TEOJIOTHYECKUX YCIOBHH TIpH
AKCIUTyaTallMOHHOW pa3BelIKe U J0ObIY€ TBEPABIX IOJE3HBIX HCKOMAEMBIX, a TaKXKe IpH
CTPOUTENILCTBE M AKCILTYaTAIIMH 10136 MHBIX O0BHEKTOB

OIlK-2.1 CuctemMaTu3upyer NoCiae10BaTeIbHOCTh U3yYEHHS IT'€0JIOTHYECKOT0 pa3pesa
B paﬁOHe MCECTOPOXJACHUSA TBEPAbIX ITOJIC3HBIX NCKOIIACMbIX
OIIK-2.2 OneHuBaeT TOPHO-TE€OJIOTUYECKUE YCIOBUS C MO3ULUM OE30MacHOTO U

paIMOHATILHOTO HEIPOIOJIb30BAHUSA, CTPOUTENIBCTBA M IKCILTyaTalluu
OJI3EMHBIX 00BEKTOB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIs)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM
qyuce:
— KOHTaKTHas pabora — 17,2 akaj. 4acoB:
—aynuropHas — 14 akaj. 4acos;
— BHEAyIUTOpHas — 3,2 aKkaJl. 4acoB;
— caMocrosTenbHast padbora — 154,1 akan. gacos;
— B (hopMe MpaKkTUIECKOM o AroToBku — 0 akaj. Jyac;,
— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTCCTalluH - OK3aMCH

AynuropHas g
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
Pasnen/ Tema 2 (B axaz. yacax) & E‘ Brn . KOHTPOIIA Kon
J— > g O | camocroATeNBHOM | yerieBaeMOCTH 1 KOMITETEHIIHH
0 & paboTs MIPOMEXKYTOYHOM
na6. | npakr. | € .8 aTTecTaluH
Jlex. 3aH. 3aH. 8 g
1. Beenenue
1.1 Tenn " 3a71a4n
JUCLUIIINHBI, ITousrue (6]
pasnenax JCIHTUIAHEL.
3HadyeHue Kypca Ui TOPHOrO Moncxk
WHKXEeHepa. . .
IToc/Ie 10BATENbHOCTS 2 0.1 5 OMOJHUTEIILHOMN VYerHbliii onpoc
W3ydeHHs Kypca H CBA3b CO uHpopmaru mo | (cobecemoBanue)
CMC)XHBIMHU TUCHHUIIJIMHAMMU. Teme
TlomsTne o0  reopecypcax
3eMiaM, TOpHBbIE TIOPOABI H
TI0JIE3HBIE HCKOIaeMbIe
HWroro no pazneny 0,1 5
2. O0wue cBeacHUs O MOA3EMHBIX
TOPHBIX padoTax
2.1 CymHOCTh MOJ3EMHOI0 Houcxk AOTIOIHI= .
crocoba JOOBIYM IOJIE3HBIX 0,1 0,2/0,11] 6 TeTbHoH YCTHBIH Onpoc
HCKONACMEBIX nHdopmanuu o | (cobecenoBaHue)
TemMe
2.2 Mopdomorus Nzyuenue
MECTOPOXKACHHH. DIEMEHTHI TEONIOTHIECKHX |\ oo o o pamme 10
3ajeraHus  pyOHBIX  Tell. 0,1 2/1,31 ] 6 paspes3oB BBIIONHCHHOM PP
T'opHO-TexHONOTHYeCKas 2 MECTOPOXKACHHUI
XapaKTepUCTHKA NTOPOJT Vpana
ITouck
2.3 Tlomsatme o 3amacax AOTIOTHHATEILAON .
MECTOPOXKICHUN, IOJHOTE W 0,1 0,1/0,1| 6 MH(OpMaILH 110 Yernbiii onpoc
Ka4y€CTBC UX HMCIIOJIb30BaHUS Teme B o (COGGCG,HOB&HI/IG)
NNEPpUOANUICCKON
nevyatu
HWroro no pazneny 0,3 2,3/1,51| 18
3. ChBmkeHHE TOpPHBIX MOPOJ,
TPaHULIBI 30H C/IBYDKCHHS,
MOCTPOCHUE  30HBI  CIBIKCHUS
TOPHBIX HOPOJ




3.1 CnaBmwxeHHE TOPHBIX Wzyuenne
opojI, QHUIIBI 30H eOHoOH 1 .
POz rpanmi i . VYcTHbIi ompoc
CIIBYKCHUS, noctpoenune| 2 | 0,1 0,1/0,11| 8 Hay4YHOU
(cobecemoBanue)
30HBI  CIBIDKCHHS TOPHBIX JIUTEPATYPHI 110
opoJI Teme
HUroro no pazaeny 0,1 0,1/0,11] 8
4. CymHOCTh  KOMIUIEKCHOTO
OCBOCHHUS HEJIP
4.1 TopHble TpPEANPHUITHS, TTouck A0MOTHH-
TOPHBIA ~ OTBOJ, IIAXTHOE 2| o1 01/0.1ul s TETBHON VYcTHBIi ompoc
moje, CHocoObl  OCBOCHHUS ' T uHpopmaruu o | (cobecenoBanue)
MECTOPOKICHUN TeMe
Hroro no paszneny 0,1 0,1/0,11| 8
5. Ilox3eMHbIe TOPHBIC BHIPAOOTKH
N3ydenne ropHBIX
5.1 TIloa3emHble  TOpHBIE BBIPAaOOTOK Ha
BBIPA0OOTKH TOPH30HTAJIBHBIC, MaKeTax | Mo
HaKJIOHHBIe, BepTukaisHble;| 2 | 0,1 0,1/0,11| 9 «anpbomy CobecenoBanue
BBIPA0OTKH OKOJIOCTBOJILHOTO MOTIEPEYHBIX
JBOpa CeYeHUH
BBIPAOOTOK»
HWroro no pazneny 0,1 0,1/0,11] 9
6. CoopyxeHHe  MOJ3EMHBIX
TOPHBIX BBIPAOOTOK
N3zyuenue Ha
MakeTax
6.1 Coo €HUE TIOA3EMHBIX TEXHOTIOTIH
) Py A 2101 0,1/0,11| 8 MPOBEICHHS
TOPHBIX BBHIPaOOTOK
IIaXTHBIX CTBOJIOB
Y BUJIOB TOPHOM
Kperu
Hroro no pazaeny 0,1 0,1/0,11] 8
7. Craguu noA3eMHO pa3paboTku
MECTOPOXKICHUI
CamocrosTensHoe
7.1 Cragum  mom3eMHOU M3yYeHHe yueOHOH
A ASEMEOH) 5 1 0,1 0,1/0,11| 9 [mYIeHe CobecenoBanue
pa3paboTKu MECTOPOXKICHUN JIUTEPATypPHI MO
TemMe
Hroro no pazneny 0,1 0,1/0,11] 9
8. TIpou3BojACTBEHHAs MOIIHOCTb
Y CPOK CYIIECTBOBAHUS PYJTHUKA
CamocTosaTenbHOoe
u3yyeHue y4eOHOH
JIUTEPATYPHI 110
8.1 [IpousBoacTBeHHAS TEME KoRThostbHas
MOIIHOCTh " cpok| 2 | 0,1 0,1/0,11| 10 a%OTa
CYyLIECTBOBAaHUS PyJTHHKA Perrenue 3aqa4 mo P
TeMme, MOJrOTOBKa
K KOHTPOJIbHOU
pabote
Wroro no pazneny 0,1 0,1/0,11| 10

9. Bcexkpeitne
MECTOPOXKIACHUN

IoATrOTOBKaA




N3ydenue cxem

9.1 Cnocobbl u  CXEeMBbI
. BCKPBITHS
BCKPBITHS ~ MECTOPOXKJICHUH. MECTODOK TCHHT
IpocTeie i 0,1 0,1/0,11| 10 P CobecenoBanue
Vpana o
KOMOWHHPOBaHHBIE CIIOCOOBI
TEXHHYCCKUM
Y CXEMbI BCKPBITHS
gepTexxam
Wzyuenne
rpadUuecKoro
Marepuana mno
9.2 Cxembl  MOATOTOBKU
0,1 0,1/0,11| 10 cxemam CobecemoBanue
TOPU30HTOB
MOATOTOBKH
TOPU30HTOB
MECTOPOXKICHUH
Hroro no pasaeny 0,2 0,2/0,21| 20
10. OcHOBHBIE MTPOU3BOJICTBEHHBIC
MPOLIECCHl OYUCTHON BHIEMKH
10.1 OcHOBHBIE Iouck
MPOU3BO/ICTBEHHBIE JIOTIOJTHUTEITLHOM
MPOLIECCHl OYHCTHON BBIEMKH; 01 o.10.1ul 10 uHdopmarmu 1o | YcTHEINA onpoc
0oTOOMKa, BBINYCK, JOCTaBKa ' T TEeME B (cobecenoBanue)
PYZBL, yIpaBieHHE TOPHBIM TOPHOTEXHUIECKO
JIaBICHUEM i mureparype
Hroro no pazaeny 0,1 0,1/0,11] 10
11. Cucremsl pa3pabOTKH PYIHBIX
MECTOPOKICHUN
W3yuenue Ha
111 CucreMsl c Make-TaX CUCTEM C
€CTECTBEHHBIM €CTECTBEHHBIM Omucarme
0,1 0,1/0,11| 10 CHCTEMBI
noaAepIKaHueM OYHUCTHOT'O noaacpIKaHueM
pa3paboTku
MPOCTPAHCTBA OYHCTHOTO
IIPOCTPaHCTBA
N3yuenue Ha
11.2 CucreMbt c Make-TaX CUCTEM C Ornucanne
o0py1iIeHeM pya 0,1 0,5/0,11| 0,1 | obpymeHuem pyxn CHCTEMBI
BMEIAIOMINX TOPOJT Y BMEIIAFOLIHX pa3paboTKH
HOPOJ
W3ydenue Ha
11.3 Cucremsl c Y
MaKeTax CUCTEM C
HCKYCCTBCHHBIM HCKYC-CTBEHHBIM Omnucanue
MoiJIepIKaHNEeM 0,1 0,1/0,11| 10 y CHCTEMBI
o Iep KaHuEM
BBIpa0OTaHHOTO pa3paboTku
BBIPa0OTaHHOTO
MPOCTPAHCTBA
MIPOCTpaHCTBA
Wroro no pazneny 0,3 0,7/0,31| 20,1
12. OOecneuenne  TOOBIYHBIX
pabot
12.1 Tloa3eMHBIH TpPaHCIOPT
" IpobneHue pyabl,
TPaHCIIOPT ITyCTOM TOPOIHI,
BCIIOMOTATEIbHBIH TPAHCIIOPT N3zyuenue Ha
Tonsém pyasl W TOPOIDI, MaKeTax IaxThl
CIyCK-TIOABEM TIOAEH, 0,1 0,1/0,11] 10 |[o6opynoBanus o [ CobecenoBanue
MaTepHajoB, 00OPYIOBaHUS 00ecrneyeHu o
MoOHTa)XHBIE ¥ PEMOHTHBIC JOOBIYHBIX paboT
paboThI BenTtunsims,
BOJIOOTJIUB,

SHEProCHa0KEHHE




Wroro no pazneny 0,1 0,1/0,11| 10
13. TIpoMbIlUICHHAS IUIOLIA]IKA
pYAHUKA
13.1 Kompsl, HaJIIaxTHEIE
3IAHUS, OTKaTOYHbBIE
rajepeu,
JIPOOUITBEHO-COPTUPOBOYHBIC
YCTaHOBKH, KanopudepHble U
JPyTHE 37aHWs, CBS3aHHBIC
CO CTBOJIOM IIAXThI. 3JIaHUs U3zy4enue Ha
MOABEMHBIX MaIlMH MakeTe 00BEKTOB
. 2113 2/0,11 | 10 CobecenoBanue
ANIEKTPOIOICTAHIINH, MPOMILTONIAIKH
KOMIIPECCOPHBIX, PEMOHTHBIX PYAHUKA
MAaCTEPCKHX, CKIIAJICKUX
MMOMEIIEHUH, Tapaked, Iemo,
TOKAPHBIX [IOCTOB,
nmabopaTtopuil.
AJIMUHHCTPATHBHO-OBITOBBIC
ITOMEIECHHU
Hroro no pazaeny 1,3 2/0,11 | 10
14. Oxpana Tpyaa H TEXHHKa
0C30MMacHOCTH  Ha  IMOA3EMHBIX
TOPHBIX paboTax
ITpopaboTka
TOJIOKEHUH
«IIpaBun
0€30IaCHOCTH MPH
141 Oxpana Tpyga © BETCHIH O HHI;
TeXHHKa Oe30macHoCcTd Ha| 2 3 2/0,31 9 360“/}: YcTHblii onpoc
MOJI3EMHBIX TOPHBIX paboTax P
niepepaboTKe
TBEPABIX
ITOJIE3HBIX
HCKOIIAEMBIX)
Hroro no pazaeny 3 20311 9
15. Konrposb
IlogroroBka k
15.1 Dk3amen 2 A DK3aMeH
9K3aMEHY
Wroro no pazneny
Hroro 3a cemectp 6 8/3,21 1154,1 SK3aMeH
HToro no gucLuIINHE 6 8/3,21 1154,1 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3zauuu  NPEeAyCMOTPEHHBIX BUJOB Y4eOHOHl paboThl B  KauecTBe
00pa30BaTeNbHBIX TEXHOJOTMHA B TMpenojaBaHuu aucuumuiuHbl  «[lom3emHas paspaboTka
MECTOPOKIACHUIN MIOJIE3HBIX HCKOIIAEMBIX» HCIIOJIb3YIOTCS TpaAULMOHHAS u
MOJ1yJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTHU.

Jlexumu TPOXOASAT B TPagulMOHHOW (opme, B ¢dopMe JEKIUNA-KOHCYJIbTAMN U
npobnemMHbIX Jeknuid. TeopeTwueckuil marepuan Ha NPOOJEMHBIX JIEKIHAX SBISAETCS
pe3yJbTaTOM YCBOCHHS MOJYy4YeHHOW HH(OpPMAIMK MOCPEICTBOM IOCTAHOBKU IMPOOIEMHOIO
BOIIpOCa U IIOMCKa IyTel ero pemeHus. Ha nexkuusax — KOHCYJIbTalUUAX H3JI0)KEHHE HOBOTO
MaTepuaia COIPOBOKIAETCS OCTAHOBKOM BOIPOCOB U JUCKYCCHUEH B IOMCKax OTBETOB HA 3TH
BOIIPOCBI.

JleKMOHHBIN MaTepuan 3aKperuisieTcs B XOJe MPaKTUYEeCKHX paboT, Ha KOTOPBIX
BBIIOJHAIOTCS TPYIIOBBIE WM WHIUBUAYaIbHbIE 3aJaHMsl 10 TpoljaeHHoW Teme. [lpu
MIPOBEJICHUH MPAKTUUYECKUX 3aHSATHI HCIOJB3YETCS] METOJI KOHTEKCTHOT'O OO0y4YeHUSs, KOTOPHIH
MIO3BOJIIET YCBOUTbH MaTepuajl IyTEM BBISBICHMS CBA3CH MEX1y KOHKPETHBIM 3HAHHUEM M €ro
MIPUMEHEHUEM.

[Ipy mnpoBeaeHMM MpPaKTUYECKUX 3aHATHM Hcmosib3yeTcss padoTa B KOMaHsue,
KOHTEKCTHOE 00ydeHue, oOydyeHHe Ha OCHOBE OIbITa, «MO3TOBOM HMITYpM» U TPaTUIIMOHHBIHN
ceMHUHap.

CamocTosTenbHas paboTa CTUMYJIHUPYET CTYACHTOB B MIPOLIECCE MOATOTOBKU JTOMAIIHUX
3a/laHuii, MpU pElIeHUH 3a7ady Ha MPaKTUYECKUX 3aHATUSAX, MpPHU IMOATOTOBKE K HTOTOBOMU
aTTeCTaluu.

6 YueOHO-MeTOAUYECKOE 00eciedeHUEe CAMOCTOSITeJIbHOI PadoThl 00y4aroImMXcst
[IpencraBneno B mpunoxxenuu 1.

7 OuneHovnblie cpeacrea AJisl MIPOBEICHUSA HpOMe)KyTO‘IHOﬁ aTrrecranmumn
Hpe,[[CTaBJ'IeHLI B ITPUJIOKCHUHN 2.

8 YueOHo-MeTOAMYecKOe H HH(POPMALIMOHHOE ObecnevyeHue TUCIUITHHbBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Tmensix A.Il, Bonko II.B., MaxutoB A.M. OCHOBBl TOJI3eMHON pa3pabOTKH
MECTO-POXKICHUIN TMOJIE3HBIX HCKOMAaeMbIX: [DJIEKTPOHHBIH pecypc]: ydeOHOoe mocobue /
OnexTpoH. TekcTtoBble JaH. — Marauroropck: ®I'BOY BO «MI'TVY», 2018. — Pexxum nocryna:
http://catalog.inforeg.ru/Inet/GetEzineBylD/318751

2. Kcennzenko JI.C. 3akoHoMepHOCTH 1eOPMUPOBAHUS U PA3PYIICHUS CUIBFHO CKATBIX
TOPHBIX TMOPOJI U MAacCHUBOB [DNEKTPOHHBINH 00pa3oBaTenbHbIN pecypc|: HayuHnoe anexTpoHHOE
uznanue / JI.C. Kcennmzenko, B.B. Makapog, H.A. Onanacrok; ®T'AOY BO «J/laibHEeBOCTOUHBIH
denepanpHBIl  yHUBepcuTeT». —  BmammBoctox, 2014, -  Pexmm  goctyna:
http://catalog.inforeg.ru/Inet/GetEzineBylD/304478

0) lomostHuTeIBLHASI TUTEPaTypa:

1. bopoBkoB FO.A. TexHonorust 7oOObIYH MOJE3HBIX UCKOMAEMBIX TTOJI3EMHBIM CITOCOOOM
[OnektponHblid  oOpa3oBarenbHbi pecypc] / FO.A. Boposkos, B.II. [Ipo6amenko, /[I.H.
Peopu-koB; OO0  «Axkagemus-Memma». — M., 2012, — Pexum  jgocryma:
http://catalog.inforeg.ru/Inet/GetEzineBylD/293731

2. 'opHOMpOX014ecKre MaITuHB U KOMILICKCHI: Yueb. mis By3oB / JI.I'. I'pabuak u ap.—
M.: Henpa, 1990. — 336 c.

3. Hopomes 10.C. PanmonanpHble pPeXUMBI paOOThI TOPHBIX MAIIUH [DJIEKTPOHHBIN
oOpa-3oBarebHbIl  pecypc]: Yuebnoe mocodue [/ FO0.C. J[lopomer;, DIAOY BO
«JlampHEBOCTOUHBIN (enepaibHbIN YHUBEpcUTeT». — BmanguBocrok, 2013. — Pexxum nocryna:



http://catalog.inforeg.ru/Inet/GetEzineBylD/295173

4, XKuranos M.JL., SIpyaun C.A. TexHonorus, MexaHu3aius U OpraHu3aIs MoI3eMHBIX
TOpHBIX paboT: YuebHuk ais By30B.- M.: Henpa, 1990.

5. HaconoB M./I. u ap. TexHomorust CTpouTENbCTBA TOPHBIX NpeAanpustaii. — M.: Henpa,
1990.

6. Ilepmmu B.B. Opranuzamusi CTpOUTENIBCTBA TOPHBIX BBIPaOOTOK. CrpaBouyHOE
nocobue. — M.: Henpa, 1992. — 224 c.

7. TlomutoB A.Il. CTpouTENbCTBO BEPTUKAIBHBIX TOPHBIX BBIPAOOTOK [DIEKTPOHHBIN
00-pasoBareibHbIil pecypc]: Yuednoe mocodue / A.Il. IMomutos; ®I'BOY BO «Ky3b6acckuii
rocy-IapCTBEHHBIM TeXHUYECKUU yHHBepcuteT uMeHu T. . 'opbaueBa». — Kemepono, 2014. —
Pe-xum nocryna: http://catalog.inforeg.ru/Inet/GetEzineBylD/302111

8. CmupnskoB B.B. u ap. TexHOIOTHS CTPOUTENHCTBA TOPHBIX MPEANPUITHI: YIeOHUK
1utst By30B. — M.: Henpa, 1989. — 573 c.

9. CtpouTenbCcTBO CTBOJIOB maxT U pyaHukoB CrpaBounuk / [Tog pen. O.C. JlokykuHa U
H.C. Bonorckux. — M.: Henpa, 1991. — 516 c.

B) MeToanyeckune yKazaHus:

1. Memepsxos D.10., Aitnoungep W.M. OcHOBBI TEXHOIOTUU MOJA3EMHOM pa3paboTKu
MECTOPOKAEHHUH MO-JIe3HbIX HUCKomaeMbIX: yueld. [locoOne.-MaruuToropck. roc. TEXH. yH-Ta M.
I''". Hocosa, 2011.-87 ¢

2. [Togzemuas pa3paboTka MecTopoxaeHuit: Yueonoe nocodue / B.U. IN'onuk. - M.: HUL]
NHOPA-M, 2014. - 117 c.

3. Pa3paboTka MeCTOpOKICHHI MTOJIE3HBIX HCKOMaeMbIX: YdyeOHoe mocooue / B.W. INonuk.
- M.: HUL] UH®PA-M, 2014. - 136 c.

4. bapanoB A.O. IIpoekTHpoBaHHE TEXHOJOTUYECKUX CXEM M MPOILIECCOB IMOA3EMHON
no-0b1um pya: CrpaBounoe moco6. — M.: Heapa, 1993. 283 c.: un.

5. MaxuroB A.M., Bonkos II.B., I'nenpix A.Il. Ilponeccsl moazemMHoil pa3paboTKu
PYIO-HBIX ~ MECTOPOXKACHHI: [DJEKTpPOHHBIA  pecypc]: TMpakTUKyM 1O  BBIMOJHEHUIO
pacueTHO-rpaduyeckux padboT / DAEKTpOH. TeKCTOBBIe naH. — Maruutoropck: ®I'BOY BO
«MI'TY», 2018. — Pexxum noctyma: http://catalog.inforeg.ru/Inet/GetEzineByID/320662

6. Bonkos I1.B., I'menapix A.Il., MaxuroB A.M. IlpoBeneHrne U KperuieHHE TOPHBIX
BBIPa-00TOK (4acTh 1): [DnekTpoHHBIi pecypc]: ydeOHoe mocobue / DIeKTPOH. TEKCTOBBIC JaH. —
MaruuToropck: DI'BOY BO «MI'TY», 2018. - Pexum JIOCTYyTIA:
http://catalog.inforeg.ru/Inet/GetEzineBylD/318750

7. lllaxTHOE ¥ TIOJ3EMHOE CTPOUTENLCTBO: Yueb. st By30B: B 2 1. / B.A. KapTo3us u ap.
— M.: U3a-Bo Akanemuu ropHbix Hayk, 2013. — 532 c.

r) [Iporpammuoe obecneuenue u UHTepuer-pecypcebi:

IIporpammHoe o0ecnieuenune

Haumenosanwne 10 Ne noroBopa Cpoxk neiicTBuUS TUIICH3UU
MS Office 2007 |, 135 1 17.09.2007 GeccpotHo
Professional

7Zip cB000THO pacrpoctpansemoe [10 0eCCpOYIHO

FAR Manager cB000JIHO pactpoctpansemoe [10 0ECCPOUHO

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(OPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
| HasBanue kypca | Cchlika




denepanbHOE rOCyIapCTBEHHOE OFOJKETHOE
yupexaenne «DenepanbHbiii ”HCTUTYT npombiuienHoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTH)

DnexkTpoHHas 6a3a nmepuoanveckux miganuii East View
Information Services, OO0 «MBUC»
WNudopmannonnas cucrema - EnuHoe okHO AocTyna K
MHGOPMAIIMOHHBIM pecypcam

ITouckoBass cucrtema Axagemus Google (Google

https://dlib.eastview.com/

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

URL.: https://scholar.google.ru/

Scholar)

HaL[I/IOHaJ'IBHaH I/IH(bopMaHI/IOHHO-aHaJ'II/ITI/I‘leCKaH URL

cucrema — PoccHiicKuil HHAEKC HAyYHOTO HUTHUPOBAHUS h AT . .
ttps://elibrary.ru/project risc.as

(PUHIY) p y.ru/project_ p

9 MaTepHaJbLHO-TEXHHYECKOE o0ecneuyeHne TN CIHIINHBI (MOMLYJIfA)

MarepuaibHO-TEXHUIECKOE 00eCeYeHUE AUCIIUIUTUHBI BKIIOYACT:

Ilepconanpubie koMmmbioTepsl ¢ makerom MS Office, Au-todesk Autocad, Surpac,
Micromine, BBIXOJIOM B WuTepuer u c JOCTYTIOM B AIEKTPOHHYIO
UH()OPMAIIMOHHO-00pa30BaTEILHYIO CPEAy YHHUBEPCHTETa; HArJSAHBIC y4eOHBbIE MOCOOMS,
Ta0JINLIbI, TIAKATHI, AEMOHCTPALMOHHbIE 00pa31Ibl



IlepeyeHb TeM AJ15 NOATOTOBKH K CEMHHAPCKUM 3aHATHAM:

1. Beegenne B mucuuiummHy «[IpoBemeHme u KpeIuleHHE TOPHBIX BBIPAOOTOKY.
Copneprkanue JUCHUIUIMHBL, €€ 3HAYCHUE U CBA3b CO CMEKHBIMU JUCLHUTUIMHAMH.

2. Buapl KanuTanbHBIX U OJATOTOBUTEILHBIX BRIPAOOTOK.

3. Honstus: «CoopyxeHue BeIpabOTKn», «IIpoBenenne BeIpabOTKN», «BrieMKa OPOIBI»,
«Bo3Benenne mocrostHHOW Kpenm», «Croco0 mpoBeneHHs BBIPAOOTKM», «TexHomormueckas
cXeMa MPOBECHHS BEIPAOOTKIY.

ITepedyenb TeM 1JIs1 NOATOTOBKH K YCTHBIM OIPOCaM:

Be100op dopmbl 1 pa3MepoB MONEPEUHOr0 CEUEHUs BBIPAOOTOK.

CriocoObl MpoBeZICHNS U KPETUICHUS BBIPAOOTOK: OOBIYHBIE U CIICUAIbHBIE.
TexHonornueckre cxeMbl POBEACHUS U KPEIUIEHUS BBIPAOOTOK.

TexHunueckue cpeacTBa OypeHHs LIITYpPOB.

[TapameTpsl 6ypOB3pBIBHBIX PaboOT.

BpyO»l, KOHTYpHOE B3BIBaHUE, IPSIMOE, 00paTHOE 1 KOMOMHHPOBAHHOE HHUIIUUPOBAHHE.
be3BpyOoBbIe cxeMbl OTOOMKHU MOPO/IbI IPU ITPOBEAEHUH BBIPAOOTOK OOJIBIION IIMPUHBI.

7. CpexnctBa MexaHHM3alUuM 3apsKaHus MMypoB. KauecTBeHHbIE TOKA3aTeNu B3phIBa.

8. MexaHM3upoBaHHAas BbIEMKa IMOPOAbI KoMOallHaMM HM30UpaTeabHOro MACUCTBUS U
OypoBbIMU KOMOaliHaMu. O0JIaCTh MPUMEHEHUS, TOCTOMHCTBA M HEJIOCTATKH.

9. TexHonoruyeckne cxemMbl KOMOAMHOBOrO NPOBEACHHMS U KpEIUIEHUS BbIPAOOTOK.
Kom6aiiHOBbIE KOMILJIEKCHI.

10. CrocoObl  mpoBEeTpPUBAHUS  TOPU3OHTAIBHBIX M HAKJIOHHBIX  BBIPAOOTOK:
HarHeTaTeNbHbIN, BCachlBalOIIMM M KOMOMHUpOBaHHBIM. [IpoBeTpuBaHue BHIPaOOTOK 3a CueT
oO0IIeIaxXTHOM 1eNPeCCHH U BEHTUISITOPAMU MECTHOT'O IPOBETPUBAHMSL.

11. Tlorpy3ouHble MalIMHBI MNEPUOAMYECKOTO M HENpepbIBHOrO JeicTBUs. DpoHT
norpy3ku. CkpenepHble ycTaHOBKU. [Torpy3ouHo-TpaHcnOpTHBIE MalIUHbL. /[Be da3bl MOrpy3KH.
ITopsimok  pacyéra NPOU3BOAMTEIBHOCTH IOTPY30YHOM TEXHHMKH. [ OpHONpOXOgYECKHe
KOMILIEKCBI.

12. Kiaccuukanusi TEXHOJOTHYECKUX cxeM mpu3aboiiHoro tpaHcnopTa. OCHOBHBIC
IPYMIIbI TEXHOJIOTHYECKUX CXeM MPHU3a00HHOr0 TPaHCIOPTa U 00JACTH UX IPUMEHEHHUS.

13. Tumbl Kpered TOPHU3OHTAJIBHBIX BBIPA0OTOK. Paboume XapakTepUCTHKH Kpemnew.
BpemenHnas u nocrosiHHas kpenu. PamHas, kene300eToHHas, TFOOMHTOBasi, Oo4Has OeTOHHa,
MOHOJIMTHass O€TOHHasT M JKele300eToHHas Kpenu. AHKepHas, HaOpbpI3rOETOHHAs U
KOMOMHUpoBaHHasA Kpenu. [Topsiiok ux Bo3BeICHHUS.

14. Hactunka penbcoBoro mytu. [Ipoknaaka TpyOompoBogoB U kabenel. YCTpOHCTBO
BOJIOOTBOJIHOM KaHaBKU. Mapkieinepckoe obecrieueHue.

15. TIpoBenenue u KpermjeHNE HAKIOHHBIX BBIPAOOTOK CBEPXY BHU3 (CTBOJIbI, YKJIOHBI) U
CHHM3Y BBepX (BOCCTalOIIMe, CKaTbl, PYyAOCILYCKH, OpemcOepru). Bolemka u morpyska mopojisl,
MIPOBETPUBAHUE U BOJAOOTIIHUB.

16. Knaccudukanus BepTUKaIbHBIX CTBOJOB. [locienoBaTenbHOCTh CTPOUTENHCTBA
CTBOJIOB PA3IMYHOr0 HazHaueHHs. POpPMbI MOMEPEUYHOr0 CEUEHHUs CTBOJIOB. YYACTKH CTBOJA:
«Yctbey, «Texnomoruueckuit orxom» u «3ymndy». [Housrue «KospduuueHt ncnoab3oBaHUs
MOTIEPEYHOI0 CEUYEHHUS CTBOJIAY.

17. OObruHBIe U cTIeUANIbHBIE CLIOCOOBI TPOBEICHHS M KPETIJICHNSI BEPTHKAILHBIX CTBOJIOB.
CylHOCTh TMOCJIENOBATEIbHON, COBMEIICHHON U TapauIeIbHOM TEXHOJOTHYECKUX CXEM
NPOBEICHUS U KpeIuleHus! cTBOJIOB. KpuTepuu BBIOOpa TEXHOJIOTHUECKOH cxeMbl. OCHOBHBIE U
BCIIOMOTaTEJIbHBIE MPOXOIYECKUE MPOLIECCHI.

18. Ocobennoctn BeneHHs OYpOB3PBIBHBIX pabOT NpU TMPOBEACHUU BEPTHKAIBHBIX
ctBonioB. Tunelt BB. CpencrBa waunmupoBanus. ['nmyOmHa mmypoB. CXeMbl pacmoyIOKEHUS
mypoB B 3a0o0e cTBoja. Tunsl Bpyoos. KoHTypHOE B3phIBaHuE.

19. TexHmueckue cpeacTBa OypeHUs MITypoB B cTBoMaX. [lopsimok 3apspkaHusl MITYpOB U
B3pbIBaHUs 3apaa0B BB B cTBonax. Texuuueckue nokasarenu OypoB3pbIBHBIX paloT.

ook wdE



20. HaruerarenbHbIil, BCachIBAalOUIMH W KOMOWHUPOBAHHBIM CIOCOOBI MPOBETPUBAHUS
CTBOJIOB.

21. TlpoBeTpuBaHMe CTBOJIOB CKBO3HOW cTpyeil. EcrecTBeHHas TsAra B CTBOJIaX.
[TocnenoBarenbHOCTh pacyeTa NPOBETPUBAHMSI CTBOJIOB. THIIBI BEHTWISATOPOB. TpyOoonpoBogbl U
UX KpEIJIEHUE B CTBOJIAX.

22. OcoOeHHOCTH MOrpy3KH HOpOoJbl B CTBOJAx. ['pelidepHble MOrpy304YHbIE MALIMHbI
PYYHOIO M MEXAHHU3MPOBAHHOIO BOXAEHMs. (CaMOXOIHBIE MOIPYy304Hble MalIMHBL. Da3bl
HOrpy3KH TOpOABI M HUX OTHOCHUTENbHble 00bEMBL. IlocnenoBarenbHOCTh — oOnpeneneHus
IPOM3BOIUTENFHOCTH TOTPY3KH TMOPOABI B CTBOJIE. YOOpKa MOpoasl B 3a00e CTBOJNA depe3
NIEPEJOBYIO CKBAKHHY.

23. Bugpsl mpoxomyeckux NOABEMHBIX YCTaHOBOK. Kiaccmpukamuss cxem OCHAIICHHS
npoxoayeckoro mnoabéma. Ha3znaueHume W pa3sHOBUAHOCTH KollpoB. beckomnpoBoil cmoco®
CTpOUTENIbCTBA CTBONOB. [Ipoxoaueckue Oaapbu W NMPUHLMI UX pa3rpy3ku. HaTsxkHble pambl U
Hanpasisomue pamku. [Ipunennsie ycrpoiictBa. [luarpamma CKOpPOCTH JBM)KEHUs Oanel B
ctBojie. llocnenoBaTenpbHOCTh pacyéTa MNPOU3BOJUTEIBHOCTH MPOXOJYECKOW IMOJIBEMHOM
YCTaHOBKH.

24. Ha3znaueHme ¥ KOHCTPYKIIMM BpPEMEHHBIX Kpemeld B cTBojax. TpeOoBaHUS K
IOCTOSIHHOM KpeIu BepTUKAJIbHBIX CTBOJIOB. MaTepuainsl kpernu. MoHoauTHas OeTOHHas Kpellb,
e€ JIOCTOMHCTBA U IOCJIEI0BaTEIbHOCTh BO3BEACHUS. ['acUTeNn CKOPOCTH JIBUKEHUSI OETOHHOMI
cmecu 1o TpyOam. Buasl mnpuszaloiinbix omnanxyOok. Ilopsaok Bo3BeneHHs THOOMHIOBOM,
JIepeBSHHON M HAOPBI3TOETOHHO Kpeneid. «CyXoi» U «MOKPBIH» HaOPBI3TOETOH.

25. baneiiHblil BOOOTIIMB U 00J1aCTh €ro NpuMeHeHHs. BogooTINB ¢ MOMOLIbIO HACOCOB,
THJIPORJIEBATOPOB U 3paudToB. BomoynapnBanue B CTBOJIAX: KeJI0OAMU U JPEHUPOBAHHUEM.

26. BoponoHmxeHue: ¢ MOBEPXHOCTH (MOTPYKHBIMM M apT€3MaHCKUMHU HAacocaMM) U M3
MOA3EMHBIX BBIPAOOTOK.

27. Knaccuduxarus cnennaibHbIX clIocoO0B MPOBEACHHS CTBOJIOB. 3a0HMBHAS U OMyCKHAs
kpenu. CyIHOCTh BOJIONOHMKEHUS, IPUMEHsIEMOe 000pYA0BaHHUE.

28. CxeMmbl 3aMOpaXMBaHUS MTOPO/JI: HA BCIO MIyOUHY, CTyIleHYaTasi, 30HajIbHas, JOKaJIbHAs.
Cxema 3amMopakuBarollell cTaHuU. TaMIOHUPOBAHNE TOPHBIX MMOPOJI: LIEMEHTAIVs, TTIMHU3a1u,
CHJIMKaTU3alMsl, cMonu3anus M Ourymuszanus. CrnocoObl M cXeMbl HarHETaHWs B CKBa)KHUHBI
TaMIIOHAKHOTO pacTBOpa.

29. CnjourHoe, KOJIOHKOBOE, pEaKTUBHO-TYpPOMHHOE U poTOpHOe Oypenue. [Ipumensemoe
00opyoBaHuE U cXeMbl TPOMBIBKUA. CIOCOOBI KPETJIEHUsI CTBOJIOB IOCIIE OYpeHMsI: IOTPYKHOM,
CEKI[MOHHBIA 1 KOMOMHUPOBAaHHBIH.

30. Ompenenenue MPOJODKUTENFHOCTH TpoXoadeckoro mnukia. IlociemoBarenbHOCTD
COCTaBJIEHUS Tpaduka opraHuzaluu padoT (IMKIOTpaMMBbl). YJIeNbHbIE 3aTpaTbl BPEMEHH Ha
BBITNIOJIHEHHE omnepanuil. Onpenenenrne cKoOpocT MPOXOAKU BHIPAOOTKU U MPOU3BOAUTEIHLHOCTH
TpyZAa npoxoauuka. IlokazaTenn TEXHUUECKOTO OCHAIIEHUS TPOXOIKH.

ITepedyenb TeM 1JIsl MOATOTOBKH K MHANBHAYAJbHBIM CO0eCeJOBAHUSAM:

1. Conepxxanne mucuumuinHbel «lIpoBefeHre M KperieHHEe TOpPHBIX BBIPAOOTOK», €€
3HAYEHUE U CBSI3b CO CMEXHBIMU AUCLUIIIIMHAMH.

2. Bupl KanmUTaNBHBIX W ITOJITOTOBUTEIBHBIX BBIPAOOTOK.

3. IlpoBenenue u KpenjaeHne TOPU3OHTAIBHBIX U HAKIIOHHBIX BBIPAOOTOK.

4. IlpoBeneHue 1 KperjaeHue BepTUKAIbHBIX CTBOJIOB.

5. Opranu3zanus paboT NpH MPOBEACHNUN U KPEIUIEHUH TOPHBIX BBIPAOOTOK.

KonTpoJubHnas padora:

1. TTo uCXOAHBIM JaHHBIM HAYEPTUTh CEUEHUE TOPHOI BBIPAOOTKH, MPOBEPUTH €r0 IO
JIOITYCTUMON CKOPOCTH JIBUKEHHUS BO3/1yXa, BBIOPATh U PACCUNUTATH MAapaMETPhl KPEIIH.

2. ObocHOBaTh 000pyI0BaHKE, IPUMEHSIEMOE Ha MTPOXOAKE TOPHOM BHIPAOOTKH.

3. Paccuutarh BpeMs Ha BBIIIOJHEHNE OCHOBHBIX TEXHOJOTMUECKUX ONEpaLnit



Hcxonunle 1aHHEBIE:

ITokazarenu En. usmepenus 3HaueHue
1. T'ogoBast mpon3BOAUTEILHOCTD PYJHUKA MJIH. T 0,3+0,05*Bap
2. IIpoTsKEHHOCTH BBIPAOOTKH M 50+10*Bap

1) omHOITYTEBO# KBEpILIar
2) nByXIyTE€BOM KBepILIar

3) OTKAaTOYHBIH IITPEK C CAMOXOJHBIM TPAHCIIOPTOM
Ha THEBMOKOJIECHOM XOJY

3. Tumsl BeIpaboOTOK

4. 'nmyOuHa 3aJ10)KEHUST BRIPAOOTKH M 250+50*Bap

Mo 15 Bapuanra
BKJIIOY: 5+Bap

5. KorddumnueHTt kpenoctu nopo
bpun p posL JUIsl BApUAHTOB C 16:

30-Bap
6. O6beMHas Macca Mopo/Ibl /M 1,5+0,1*Bap
7. AGpa3uBHOCTD MOPO/T MT Bap

YeTHbIC BApUAHTLI - cinabas

8. OOBOJHEHHOCTh BBIPAOOTKH
HedeTrHble BapuaHTHI - CHIIbHAS

PacuerHo-Tpaduueckas paborta. Pa3paboTarh TEXHOJOTHUYECKYIO KapTy MPOXOJIKH
TOPU30HTAIILHON TOPHOM BBIPAOOTKU B COOTBETCTBUU C IaHHBIMH U3 TAOJIHIIBL.




HauMmeHnoBanue naHHBIX B 4! T
1 2 3 4 5 6 7 8 9 10 11 12

TIpOH3BONMTEALHOCTE PYIHHK2, 0,4 05 0,6 07 | 0,8 0,9 1,0 11 | 1,2 | 1,3 | 14 15
MJTH. T/TOJ
[TpoTsk€HHOCTD BBIPAOOTKH, M 150 160 170 180 190 200 210 220 230 240 | 250 260
Tun BeIpaOOTKH ™ 1 3 5 1 2 3 4 5 2 3 4 5
5”6“‘” 3AI0NKEHUA BHIPabOTKH, | 51, 250 300 | 350 | 400 | 450 500 | 550 | 600 | 650 | 700 | 750
Koaddunment kpemoctu mopoy 6 7 8 9 10 11 12 13 14 15 16 15
AOpa3uBHOCTb IMOPOJI, MT' 4 6 8 10 12 14 16 18 20 22 24 26
OG6BEMHAST MaCcCa TIOPOJ, T/M":

- HaJIErarolIei TOJIIIN 1,2 1,25 1,3 1,35 1,4 1,45 1,5 1,55 1,6 165 | 1,7 1,65

- IEPECEKACMBIX ITOPOJ] 15 1,55 1,6 1,65 1,7 1,75 1,8 1,85 19 195 | 2,0 1,95
OOBOAHEHHOCTH BBIPAOOTKH, Mg 50 100 150 200 250 300 350 400 450 500 60 110




B APHWAHT B

HamMEHOBAMHE AaHHE 13 [ 14 [ 15 [ 16 | 17 | 18 | 10 [ 20 | 21 [ 22 | 23 [ 24
TIpOH3BONMTEALHOCTE PYIHHK2, 16 1,7 18 | 19 2,0 2,1 2,2 2,3 2.4 25 26 | 2,7
MJTH. T/TOJ
[TpoTsk€HHOCTD BBIPAOOTKH, M 270 280 290 300 310 320 330 340 350 360 370 380
Tun BEIPaGOTKH* " 3 4 5 2 3 4 5 2 3 4 5 2
I'mybuna 3anoxenus BeipaboTku, M | 800 850 900 880 860 840 820 800 780 760 740 720
Koaddumument kpenoctu mopos 14 13 12 11 10 9 8 9 10 11 12 13
AOpPa3MBHOCTH TOPOJI, MT 28 30 32 34 36 38 40 42 44 46 48 50
O0BEMHas Macca mopoj, /™>;

- HaJIeTaIOIICH TOJIIN 1,6 1,55 1,5 1,45 1,4 1,35 1,3 1,25 1,2 1,25 1,3 1,35
- IEPECeKACMBIX TTOPOJT 1,5 1,55 1,6 1,65 1,7 1,75 1,8 1,85 19 1,95 2,0 1,95
OG6BOIHEHHOCT BEIPAOOTKH, M°/d 160 210 250 310 360 410 460 510 460 410 360 | 310




