MMHUCTEPCTBO HAYKHU U BBICIIEI'O ObPA3OBAHIA
POCCHUHNCKOU OEJEPAIINN

T ®enepalibHOE TOCYAAPCTBEHHOE 0I0/PKETHOE 00pa30BaTEIbHOE YUPEKICHHE
BBICIIET0 00pa30BaHUs
«MarHuToropckui rocy1apCTBEHHbIM TeXHUUECKU yHUBepcuTeT uM. [.1. HocoBay»

VYTBEPXJIALIO
[lupexrop UI'uT
HN.A. IleiTanes

07.02.2025 r.

PABOYASA NTPOTPAMMA JUCHUIIJIMHBI (MOAYJIS)

ITOJI3EMHAA PA3PAFOTKA MECTOPOKJIEHHH ITOJIE3HBIX
HCKOIIAEMBIX

Hanpasnenue noaroToBku (CrenuagbHOCTD)
21.05.04 I'opHoe nemno

Hanpasnennocts (mpoduiib/crieniuani3anys) nporpaMmbl
Oo0oratieHue NoJe3HbIX UCKOMIAEMBbIX

YpoBeHb BhICIIET0 00Pa30BAHMUS - CTICIIHAIUTET

®opma oOyueHus
3a04Has

Uuctutyt/ pakynprer MHCTUTYT rOpHOTO J€s1a U TpaHCIopTa
Kadenpa Pa3paboTku MecTOpOXKACHHU MOTE3HBIX UCKOMTAEMbIX

Kypc 2

Maruuroropck
2025 rox



Pabouas mnporpamma cocraBneHa Ha ocHoBe @OI'OC BO - cnoeumanurter 10
cnenuanbaocTr 21.05.04 'oproe neno (mpuka3 Munoboprayku Poccuu ot 12.08.2020 r. Ne 987)

Pabouass mporpamma paccMoTpeHa W ogoOpeHa Ha 3acelaHuu Kagpenapbl Pa3paboTku

MECTOPOIKACHHI TOJIC3HBIX HCKOITaeMBbIX
04.02.2025, mporokoin Ne 4
3aB. kadenpoit ' ~___ C.E.T'aBpumen

Pabouas mporpamma ogobpeHa merogudeckoi komuccuend U AuT

07.02.2025 r. mpotokoma Ne 4
IIpencenarens 4‘-\\ W.A. ITbiTases

CormacoBaHo:
3aB. kadeapoii ['eonoruu, MapKIen1epcKoro jieja u 000orameHus MOJIe3HbIX

HCKOIIa€MbIX %

‘ e N.A. T'pumnn

%

Pabouas nporpamma cocraBieHa: %
npodeccop kapenpsr PMIIU, x1-p TexH. HayK A.M. MaxuroB

/

Penensenr:
32”"‘"“1111111 naboparopueit odoramenus OO0 "Ypanl'eollpoekt" , KaHI. TeXH. HAyK

%/’ B.1II. I"'anamoB




JIner akTyanusanuu padodeil nporpaMMsl

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogoopena s peanusanuu B 2026 - 2027
yueOHOM rofy Ha 3aceqanuu Kageapsl Pa3zpaboTku MeCTOPOXXKICHHI OJIE3HBIX

[Iporokonm ot 20 1. Ne

3aB. kadeapoii C.E. F_aBpHmeB

Pabouast mporpamMma nepecMoTpeHa, 00CykaeHa u 000peHa s peanusaruu B 2027 - 2028
y4eOHOM rojly Ha 3acefanuu Kadeapsl Pa3paboTku MECTOPOXKICHHIA TTOJIE3HBIX

[Iporokonm ot 20 1. Ne

3aB. kadeapoii C.E. F_aBpHmeB

PaGouas mporpamma nepecmMoTpeHa, o0cyxieHa u ogoopena s peanusanuu B 2028 - 2029
y4eOHOM rojly Ha 3acefanuu kadeapsl Pa3paboTku MECTOPOXKICHHI TOJIE3HBIX

IIporokomor 20 . Ne
3aB. kadenpoii C.E. I'aBpuiiieB

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2029 - 2030
y4eOHOM roJly Ha 3aceaHuu Kadeapbl Pa3paboTku MeCTOpOXKICHU TTOJIE3HBIX

[Iporokonm ot 20 1. Ne

3aB. xadenpoit C.E. F_aBpHmeB

PaGouas mporpamma nepecmMoTpeHa, odcyxieHa u ogoopena s peanusanuu B 2030 - 2031
y4eOHOM ToJTy Ha 3acefanuu kageapsl Pa3paboTku MeCTOPOKIECHUI MOTE3HBIX

[Iporokom ot 20 1. Ne

3aB. xadenpoit C.E. F_e13pnmeB

Pabouas mporpamma nepecMoTpeHa, odcyxieHa u ooopena s peanmsanuu B 2031 - 2032
y4eOHOM o1y Ha 3acefaHuu kKadeapsl Pa3paboTku MeCTOpOXKACHHUIN MOJE3HBIX

IIporokomor 20 . Ne
3aB. kadeapoii C.E. I'aBpuiies

Pabouas mporpamma mepecMoTpeHa, o0cyxieHa u ogoopena st peam3anun B 2032 - 2033
y4eOHOM ToJly Ha 3acefanuu kKadeapbl Pa3paboTky MeCTOpOXKACHUIN MOJE3HBIX

IIporokom ot 20 . Ne

3aB. xadenpoii C.E. F_eprHmeB




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Hensimu ocBoenust quctumuinibl «llogzeMHast pa3paboTka MECTOPOKICHUI IMOJIE3HBIX
MCKOITA€MBbIX) SIBJISICTCS:

- TOTOBHOCTb HCIIOJIb30BaTh HAYYHbIE€ 3aKOHbl W METOJbl IPHU OLIEHKE COCTOSIHUS
OKpyXaromiel cpeapl B cdepe (PYHKIHMOHUPOBAHUS TPOM3ZBOJICTB IO IKCILTyaTaI[HOHHOMN
pa3BeJke, 100b14e U mepepadoTKe TBEPABIX MOJIE3HBIX HCKOMAEMbIX, & TAK)KE IIPU CTPOUTEIHLCTBE
Y OKCILTyaTaIluy MOA3EMHBIX 00BEKTOB;

- BJAJICHHE METOJaMU PALMOHAIBHOIO M KOMILUIEKCHOTO OCBOEHHSI T€OPECYpPCHOTO
IIOTEHIMAJIA HEAP;

- BJAJCHUEM OCHOBHBIMM NPUHIMIAMU TEXHOJIOTMI HKCILTyaTallMOHHOM pa3BEAKH,
n00bIUM, TIepepabOTKU TBEPABIX TOJE3HBIX HCKOMAEMBIX, CTPOUTEIHCTBA W OKCILTyaTalluu
MO/I36MHBIX OOBEKTOB;

- OBIIQJICHHE TOPHON TEPMUHOJIOTHEH M KOMILIEKCOM MOHITHIA, POPMHUPYIOMIIX 00JIACTh
JeATEIbHOCTH YEJIOBEKa PU OCBOCHUH U COXPAHEHUH 3€MHBIX HEJIP;

-OCBOCHHE TPUHITUIIOB BEJICHUS U 00ECIIEUEHUs TOPHBIX padoT;

- OCBOCHHE MPHUHIIUIIOB COBPEMEHHOW TEXHOJIIOTUU MAOOBIYM TBEPABIX, KUAKUX U
ra3000pa3HBIX MMOJIC3HBIX UCKOTIAEMBIX;

-OBJIa/ICHHE KOMILJIEKCOM MOHSATUH O KaueCcTBE JOOBIBAEMOT'O MOJIE3HOT'O UCKOMAEMOTO U
Croco0aMH €ro yJIydieHusl.

3aayu TUCUUILIMHBI 3aKII0YAI0TCS:

-B YCBOCHHH CTYJECHTAMU JIOTUKH PA3BUTHUS TOPHOTO JIeJIa, €r0 TEXHUKU U TEXHOJIOTUH, a
TaK>Xe TOPHBIX HAaYK;

- B YCBOCHHMHM 3HAaHUW O MHUHEPAIbHO-CHIPHEBOM KOMIUIEKCE W €ro 3HA4YCHHH IS
COBPEMEHHOI LMBUIN3AIUY;

-1aTh OCHOBHBIE TIPEJICTABIICHUS O TOPHOM JIeJie IPUMEHUTEIBHO K pa3paboTKe pyAHBIX
MECTOPOXKICHUN;

- paccCMOTpPETh TEXHOJIOTHYECKHE OCHOBBI MPOBEACHUS TOPHBIX BBIPAOOTOK U JOOBIUN
MOJIE3HBIX HCKONIAEMBIX;

- 1aTh OOIIIME PEICTABIICHUS O Pa3pyIIEHUU TOPHBIX MTOPO/I;

-03HAaKOMHUTH CTYJIEHTOB C OCHOBHBIMU TE€XHOJIOTMYECKMMHU IPOLIECCAMU U CUCTEMaMU
pa3pabOTKU MECTOPOXKICHHM MOJIE3HBIX HCKOMAEMBIX MOI36MHBIM CITOCOOOM.

- - paccMOTpPeTh OCHOBHBIE CXEMbl BCKPBITHS U CIIOCOOBI TMOATOTOBKH PYAHBIX
MECTOPOXKACHU I, KOMITOHOBKH OKOJIOCTBOJILHBIX JIBOPOB;

- -IaTh TMpPEACTaBIEHUE O MOJ3EMHOM TPAHCIOPTE U MOABEME, IIEKTPOCHAOKEHUU
TOPHBIX TPEANPUITHA, PYAHUYHOM BOJOOTJIMBE, BEHTHJISIINHN, CHA0KEHUU PYIHUKOB CXKATHIM
BO3J1yXOM;

- - 03HAKOMHTH CTYICHTOB C TEXHOJIOTHYECKUM KOMIIJIEKCOM MOBEPXHOCTH PYTHUKOB;

- - 1aTh OCHOBHBIE TIOHSATHUS O TEXHUKE O€30MaCHOCTH U TOPHOCIIACATEILHOM JIElie.

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

HMuctunnuaa [TomzemHuas pa3paboTka MECTOPOXKACHUHN MOJIE3HBIX HCKOTTAEMBIX BXOJIUT B
00s13aTeNbHYIO YacTh y4eOHOTO MIaHa 00pa30BaTEIbHOMN MPOTPAMMBEI.

Jiigs  u3ydeHus  JUCUUIUIMHBI ~ HEOOXOAWMBbI  3HaHUA  (YMEHHUS,  BIAJCHHS),
c(hOpMHUPOBAHHBIE B Pe3YyIbTATE U3yUEHUS TUCITUTUINH/ TPAKTUK:

I'eonorus

WNHHOBalIMOHHAS A€ TENBHOCTh TOPHBIX MPEINPUATUI

MexaHu3arus TOpHOTO MPOU3BOJICTBA

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



bezomacHoCTh BeZieHHs TOPHBIX PaboT

Mapxkiueiigepckiue paboThl MpH MOA3EMHON pa3pabOTKE MECTOPOXKICHHM IOJIE3HBIX
MCKOIIAEMBbIX

Mapkrueiigepckue paboTsl PU CTPOUTENBCTBE TTOJJ3EMHBIX COOPYKEHUH

3 Komnerenuuu ody4yarouerocsi, popMupyemMbie B pe3yabTaTe 0CBOEHUSA

AUCHMILINHBI (MOAYJIS) U IVIAHUPYEMbIe pPe3yJibTaThl 00y4eHUs

B pesymprare ocBoeHus gucnmmiuHbl  (Momyns) «llomzemnas  paspaboTka
MECTOPOXKIACHUM TOJIE3HBIX HCKOMAaeMbIX» OOyYaroIuics IOJDKEH o0NanaTh CIEeIyIOIIUMU
KOMIICTCHIIUSIMHU

Kon nnaukaropa Nuaukatop 10CTHKEHUSI KOMIIETEHIUA

OIIK-2 CnocobeH TpPUMEHSATh HAaBBIKM aHAJIW3a TOPHO-TEOJIOTHYECKUX YCIOBHH TIpH
AKCIUTyaTallMOHHOW pa3BelIke U J0ObIY€ TBEPABIX IOJE3HBIX HCKOMAEMBIX, a TaKXKe IpH
CTPOUTENLCTBE M IKCILTYaTAllMH IIOJI3€MHBIX O0bEKTOB

OIIK-2.1 CI/ICTeMaTI/ISI/IpyeT NOCICA0BATCIIbHOCTD U3YUCHUS I'COJIOTHYCCKOI'0O pa3pe3a
B paﬁOHe MECTOPOXJACHUA TBEPAbIX ITOJIC3HBIX NCKOIIACMbIX
OIIK-2.2 OLIeHI/IBaeT TFOPHO-T'COJIOTUYCCKUC YCJIOBHA C IO3UIUU 0€30macHOro u

palluOHAJIBHOI'0 HCEAPOII0JIb30BaAHUA, CTPOUTCILCTBA W OISKCILIyaTalluX
I10A3CMHBIX 00BEKTOB




4. CTpyKTypa, 00bEéM U coep:KkaHue TUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0€MKOCTh JUCIUIUIMHBI COCTABISIET 5 3adyeTHbIX enuuuil 180 akaa. 4acoB, B TOM

YUCJIC:

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

— BHEAyIUTOpHAs — 3,2 aKaJl. 4acoB;

— caMmocrosTenbHas pabora — 154,1 akan. gacos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTecTaiuu - 3K3aMCH

AynuropHas g
KOHTaKTHas paboTa E 3 ®dopma TeKyILero
=
B aKaJl. 4acax 5} Bu KOHTPOJIS
Paznen/ Tema 2 (B axaz. yacax) == A . P Kox
R — ;? g o CaMOCTOSTENBHON | yCcIeBaeMOCTH U B —
g £ padoThI TIPOMEKYTOYHOM
nab. | mpakT. | 3 & ATTeCTAlNH
Jlek. s < 11
3aH. 3aH. | QO &
1. Beenenue
1.1 Hemn " 3a71a4u
IUCHUIUIMEEL,  IloHsATHE O
paszaenax JIIACIHAILIAHEL.
3Ha4yeHue Kypca [yl TOPHOro Monck
HIDKEHepa. . .
Hocnez[(l)) TCTEHOCTE 5| 01 5 | monommmremsHoi Vernpii onpoc  [OITK-2.1
W3ydeHMA Kypea 1 CBA3b CO ! uHpopmaiu o | (cobecenosanue) |QITK-2.2
TEME
CMEXHBIMH  JUCLIMILIMHAMM.
Tlonstue 0  reopecypcax
3eMiM, TOpHBIE TIOPOABI U
MTOJIE3HBIE HCKOTIAEMBIE
HWroro no pazneny 0,1 5
2. O0uue cBefeHus 0 MOA3EMHBIX
TOPHBIX padoTax
Ilouck momoHu-
2.1 CymHOCTh MOI3EMHOTO TerEHOI YV erEEdi ompoc OIlK-2.1
crnoco6a OOBIYM  TMOJE3HBIX 0,1 0,2 6 p OIlK-2.2
HCKOHAEMBIX uHpopmMaiuu o | (cobecemnoBanue)
TEME
2.2 Mopdoiorust Nzyuenue
MECTOPOXKICHUN. DIEMEHTHI TCONOTHUCCKHX |y 0o o e 110 OIIK-2.1
3ajeraHiss ~ PYOHBIX  Tel. 0,1 2 6 paspes3oB BBIIONHEHHOM PTP OIIK-2.2
T'opHO-TeXHOJIOTHYECKast 2 MECTOPOKIACHHU
XapaKTepHUCTUKA MTOPOJ Vpana
TTouck
OITOJIHUTEIIEHOM
2.3 Tonatne o sanacax ZIL/IHQ)O Maluu 1;)0 VY CTHBIN ompoc OIIK-2.1
MECTOPOKIEHHH, TOJHOTE M 0,1 0,1 6 TI; MeuB (cobece OBafII/Ie) OIIK-2.2
KayeCcTBE MX UCIOJIb30BaHU N A
MePHOTUUECKOM
reyaTu
Wroro no pazneny 0,3 2,3 18

3. ChemwkeHHEe TOpHBIX TMOPOI,

IpaHMLbI
MOCTPOEHUE
TOPHBIX MOPOJ

30H
30HBI

CIABHKCHUA,
CABHXKCHUA




3.1 CuaBmwkeHHe TOPHBIX N3yuenue
opojI, TPaHHIIBI 30H yueOHOI U . OIIK-2.1
C/IBYDKCHHS, noctpoenne| 2 | 0,1 0,1 8 HaY4HOH Y CTHEI onpoc OIIK-2.2
(cobecemoBanme)
30HBI CIBIKEHHS TOPHBIX JUTEPaTypHI MO
OPOJ Teme
HUroro no pazaeny 0,1 0,1 8
4.  CymHOCTb  KOMILIEKCHOIO
OCBOCHHS HEIP
4.1 TopHble NPEANPHUATHS, TTouck A0moHH- OIK-2.1
TOPHBIH  OTBOJX,  IWaxTHOE| , 01 0.1 8 TeJILHOH VYcrHbIA ompoc OIK-2.2
Hojie, CHOCOOBI  OCBOECHUS uHpopManmu no | (cobecenoBanue)
MECTOPOKICHUN TeMe
HUroro no pazaeny 0,1 0,1 8
5. IloxzeMHbIe TOPHBIE BBIPAOOTKU
N3ydenne ropHBIX
5.1 TloasemHble  TOpHBIE BBIPabOTOK Ha
BBIPAa0OTKH TOPU3OHTAJBHBIE, MakeTax H 1o OIK-2.1
HAKJIOHHbIe, BepTHKanbHbie;| 2 | 0,1 0,1 9 «ansoomy CobecenoBanue |(OITK-2.2
BBIPA0OTKH OKOJIOCTBOJIEHOTO IIOTIEPEYHBIX
JBOpa CEUYCHHI
BBIPAOOTOK»
HWroro no pazneny 0,1 0,1 9
6. CoopyxeHue  IOI3EMHBIX
TOPHBIX BBIPAOOTOK
N3zyuenue Ha
MaKeTax
6.1 CoopyKeHHe MOI3EMHBIX TEXHOTOTHH OIK-2.1
2|01 0,1 8 HpOBEIEHHS OIIK-2.2
TOPHBIX BBIPAOOTOK
[IAXTHBIX CTBOJIOB
Y BUJIOB TOPHOM
Kpemu
HWroro no pazaeny 0,1 0,1 8
7. Ctamuu OA3EMHON pa3paboTKU
MECTOPOKICHUN
CamocrosTenpHoe OIK-2.1
7.1 Craguu HO,Z[3€MH(3PI 2 | 01 01 9 u3yueHue y4eOHOH Cobecenosarme |OIMK-2.2
pa3pabOTKH MECTOPOKIECHHI JUTEPATypPHI 1O
Teme
HWroro no pazneny 0,1 0,1 9
8. Tlpom3BojacTBEHHass MOLIHOCTH
Y CPOK CYIIIECTBOBAHUS PYJIHUKA
CamocTosTenbHOe
u3yueHue y4eOHOH
JUTEPATypPHI MO
8.1 Ipou3BoACTBEHHAS Teme KoOHTPOEHaS OIIK-2.1
MOIIIHOCTh u cpok[ 2 | 0,1 0,1 10 b OIIK-2.2
CYIIECTBOBaHUS PYIHHKA Pemienue 3agau nmo padora
TeMe, MOJrOTOBKA
K KOHTPOJIbHOU
pabore
Wroro no pazaeny 0,1 0,1 10

9. BckpeiTHe H
MECTOPOXKICHUN

IIoATrOTOBKa




W3ydenue cxem

9.1 Cnoocobbl U  CXeMbI BCKDBITHS
BCKDBITHSL ~ MECTOPO3KIEHUIA. eeTo I:) - OIlK-2.1
IIpoctsie u 01 01 10 P Cob6ecenosanue (OITK-2.2
Vpana o
KOMOWHHMPOBaHHBIE CIOCOOBI
TEXHHYCCKUM
Y CXEMbI BCKPBITHS
gepTexxam
Wzyuenne
rpadUuecKoro
9.2 CxeMbl  HOATOTOBKH Matepuaa fo OIK-2.1
) 0,1 0,1 10 cxemam Cobecenopanne |OITK-2.2
TOPU30HTOB
MOATOTOBKH
TOPU3OHTOB
MECTOPOXKICHUH
HUroro no pazaeny 0,2 0,2 20
10. OcHOBHBIC POM3BOJICTBEHHEIC
MPOLECCH OYUCTHON BHIEMKH
10.1 OcHOBHBIE Iouck
MPOU3BO/ICTBEHHBIE JIOTIOJTHUTEITLHOM OIK-2.1
MPOLIECCHl OYHCTHOM BBIEMKH; nHdopmamu o | YCTHBINA onpoc
N 0,1 0,1 10 OIIK-2.2
0oTOOMKa, BBINMYCK, JOCTaBKa TEeMe B (cobecenoBanue)
PYZBL; YIpaBlIeHHE TOPHBIM TOPHOTEXHUIECKO
JIaBICHUEM i mureparype
HWroro no pazneny 0,1 0,1 10
11. Cucrembl pa3pabOTKH PYAHBIX
MECTOPOKICHUN
W3zyuenue Ha
111 Cucrembl c MaKe-Tax CHCTEM C
€CTECTBEHHBIM €CTECTBEHHBIM Omucare OIIK-2.1
0,1 0,1 10 CHCTEMBI OIIK-2.2
MOAJIEPIKAaHHEM ~ OYHCTHOTO oJ/Iep KaHuEM
pa3paboTku
MPOCTPAHCTBA OYHCTHOTO
MIPOCTpaHCTBA
W3yuenue Ha
11.2 Cucremsl c Make-TaX CUCTEM C Onwucanue OIK-2.1
o0OpyiIeHHEM pya 0,1 0,5 0,1 | oOpyiieHueM pyn CHUCTEMBI OIIK-2.2
BMEIIAOINX TOPOJT U BMEIIAIONHX pa3paboTKu
OpoJ
N3zyuenue Ha
113 Cucteml ¢ MaKeTax CUCTEM C
WCKYCCTBEHHBIM HCKVC-CTBCHHBIM Omnucanue OIIK-2.1
NoJIep’KaHuEM 0,1 0,1 10 Y CUCTEMBI OIIK-2.2
o /iep KaHuEM
BBIPa0OTaHHOTO pa3paboTku
BBIPaOOTaHHOTO
MPOCTPAHCTBA
IIPOCTpaHCTBA
Wroro no pazneny 0,3 0,7 20,1
12. OOGecneuenne  JOOBIYHBIX
pabor
12.1 Tloa3emHBIi TpaHCHOPT
u IpoOIieHne PYABL,
TPaHCIOPT IyCTOM MOPOIHI,
BCIIOMOTATENbHBIA TPAHCIIOPT Uzydyenue Ha
MoaséM pyasl W HOPOMIRI, MaKeTax IIaXThl OIIK-2.1
CITyCK-TTOABEM JIIOJEH, 0,1 0,1 10 | oGopynosanus o | Cobecenosanune |[OITK-2.2
MaTepuaioB, 000pPYAOBAHUS o0ecreyeHuIo
MoHTaXHBIE W PEMOHTHBIE JOOBIYHBIX paboT
paboThl BenTunsims,
BOJIOOTJIUB,
SHEProCcHa0KEHHE
Wroro no pazneny 0,1 0,1 10

13. TIpombllUICHHAs —TUIOLIAJIKA

pyAHUKA




13.1 Kormpbl, HaJANIaXTHBIC
3/IaHUS1, OTKATOYHBIC TalIepPEH,
JIPOOUITEHO-COPTUPOBOYHBIC

YCTaHOBKH, KanopudepHbie U
JpYTHUe 3[aHus, CBSI3aHHBIC CO

CTBOJIOM  IIAXThl.  3JaHMS Msvaenue Ha
TIONBEMHBIX MaIIHH, MaKei’;I 00BEKTOB OIK-2.1
3IIEKTPOIIO/ICTAHIIHH, 1,3 10 Cobecenosanue |QITK-2.2
MPOMILTONIAIKH
KOMIIPECCOPHBIX, PEMOHTHBIX —
MAaCTEPCKHX, CKIIQJICKHX py.
MOMEIEHNH, rapaxel, Aero,
MOYXKAPHBIX ITOCTOB,
n1abopaTopuil.
AJIMMHUCTPATHBHO-OBITOBBIE
[TOMEILEHHUS
HWroro no pazneny 1,3 10
14. Oxpana Tpyga ¥ TEXHHKA
0C30IMacCHOCTH Ha  IOJ3EMHBIX
TOPHBIX paboTax
ITpopaboTka
MOJIOKEHUH
«IIpaBun
0€30I1aCHOCTH TIpH
141 Oxpama 1pyma  n BEJIEHUU TO HLII; OIK-2.1
TEXHUKa OE30IacHOCTH Ha 3 9 360T5 VYerusiit onpoc  |OITK-2.2
MOJI3EMHBIX TOPHBIX paboTax p
nepepaboTKe
TBEPBIX
IIOJIE3HBIX
HMCKOIIAEMBIX»
HWroro no pazaeny 3 9
15. Konrposb
TToaroroBka k
15.1 Dk3amen DK3aMeH
9K3aMEHY
HWroro no pazaeny
HUroro 3a cemectp 6 154,1 SK3aM€EH
Hroro no aucrumianze 6 154,1 JK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

JUia  peanu3zauuu  NpPEeAyCMOTPEHHBIX BUJOB Yy4eOHOHl paboThl B  KauyecTBe
00pa30BaTeNbHBIX TEXHOJOTMHA B TMpenojaBaHuM aucuumuinHbl  «[lom3emuas paspaboTka
MECTOPOKIACHUIN MIOJIE3HBIX HCKOIIAEMBIX» HCIIOJIb3YIOTCS TpaAULMOHHAS u
MOJ1yJIbHO-KOMIIETEHTHOCTHAsI TEXHOJIOTHU.

Jlexumu TPOXOAAT B TPagulIMOHHOW (opme, B ¢dopme JEKIUNW-KOHCYIbTAIUNH U
npobnemMHbIX Jeknuid. TeopeTwueckuil marepuan Ha NPOOJEMHBIX JIEKIHAX SBISAETCS
pe3yJbTaTOM YCBOCHHS MOJYy4YeHHOW HH(OpPMAIMK MOCPEICTBOM IOCTAHOBKU IMPOOIEMHOIO
BOIIpOCa U IIOMCKa IyTe ero pemeHus. Ha nexkuusx — KOHCYJIbTaLUAX H3JI0)KEHHE HOBOTO
MaTepuaia COIPOBOKIAETCS OCTAHOBKOM BOIPOCOB U JUCKYCCHUEH B OMCKAax OTBETOB HA ATH
BOIIPOCBI.

JleKMOHHBIN MaTepuan 3aKperuisieTcs B XOJe MPaKTUYEeCKHX paboT, Ha KOTOPBIX
BBIIIOJHAIOTCSA TPYIIIOBBIE WIM WHIUBUAYAIbHbIE 3aJaHUsl 10 MpoijaeHHoW Teme. [lpu
MIPOBEJICHUH MPAKTUUYECKUX 3aHSATHI HCIOJB3YETCS] METOJI KOHTEKCTHOT'O OO0y4YeHUSs, KOTOPHIH
MIO3BOJIIET YCBOUTbH MaTepuajl IyTEM BBISBICHMS CBA3CH MEX1y KOHKPETHBIM 3HAHHUEM M €ro
MIPUMEHEHUEM.

[Ipy mTpoBeseHWM TPAKTHUECKUX 3aHATHH HCHOJB3yeTcss paboTa B KOMaHIE,
KOHTEKCTHOE 00ydeHue, oOydyeHHe Ha OCHOBE OIbITa, «MO3TOBOM HMITYpM» U TPaTUIIMOHHBIHN
ceMHUHap.

CamocrosTenbHas paboTa CTUMYJIHUPYET CTYACHTOB B MIPOLIECCE MOATOTOBKU JIOMAIIHUX
3a/laHuii, MpU pElIeHUH 3a7ady Ha MPaKTUYECKUX 3aHATUSAX, MPHU IOATOTOBKE K HTOTOBOMU
aTTeCTaluu.

6 YueOHO-MeTOIMYECKOE 0O0ecredeHue CaMOCTOSITeIbHON padoThl 00y4arouXcst
[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 TUCIUIIHHbBI (MO1YJIs1)

a) OcHOBHas JIUTEpaTypa:

1. Tmensix A.Il, Bonko II.B., MaxutoB A.M. OCHOBBl TOJI3eMHON pa3pabOTKH
MECTO-POXKIEHUIN TMMOJIE3HBIX HCKOMAaeMbIX: [DJIEKTPOHHBIA pecypc]: ydeOHOoe mocobue /
OnexTpoH. TekcTtoBble JaH. — Marauroropck: ®I'BOY BO «MI'TVY», 2018. — Pexxum nocryna:
http://catalog.inforeg.ru/Inet/GetEzineByID/318751

2. Kcennzenko JI.C. 3akoHoMepHOCTH JeOPMUPOBAHUS U PA3PYIICHUS CUIBHO CKATBIX
TOPHBIX TMOPOJI U MAacCHUBOB [DNEKTPOHHBIM 00pa3oBarenbHbIN pecypc|: HayuHnoe anexTpoHHOe
uznanue / JI.C. Kcennzenko, B.B. Makapog, H.A. Onanacrok; ®T'AOY BO «J/laibHEBOCTOUHBIH
denepanbHBIE  yHUBepcuTeT». —  BmammBoctox, 2014, -  Pexumm  goctyna:
http://catalog.inforeg.ru/Inet/GetEzineBylD/304478

0) lomostHuTeIBLHASI TUTEPaTypa:

1. bopoBkos FO.A. TexHomorust 1oObIYH MOJE3HBIX UCKOMAEMBIX TTOI3EMHBIM CITOCOOOM
[OnekTponHblid  oOpa3oBarenbHbi pecypc] / FO.A. Boposkos, B.II. [Ipobamenko, /[I.H.
Peopu-koB; OO0  «Axkagemus-Memma». — M., 2012, — Pexum  jgocryma:
http://catalog.inforeg.ru/Inet/GetEzineBylD/293731

2. 'opHOMPOX0qUeCKHEe MAITUHBI U KOMILICKCHI: Yueb. mis By3oB / JI.I'. I'pabuak u ap.—
M.: Henpa, 1990. — 336 c.

3. Hopomes [0.C. PanmonanpHbIe pPeXUMBI paOOThI TOPHBIX MAIIUH [DJIEKTPOHHBIN
oOpa-3oBarebHbIl  pecypc]: Yuebnoe mocodue [/ FO0.C. J[lopome;, DIAOY BO
«JlampHEBOCTOUHBIN (eepalibHbIN YHUBEpcUTeT». — BmanguBocrok, 2013. — Pexxum nocryna:



http://catalog.inforeg.ru/Inet/GetEzineByID/318751
http://catalog.inforeg.ru/Inet/GetEzineByID/304478
http://catalog.inforeg.ru/Inet/GetEzineByID/293731

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

4, XKuranos M.JL., SIpyaun C.A. TexHonorus, MexaHu3amus U OpraHu3aIus MoI3eMHBIX
TOpHBIX paboT: YuebHuk ais By30B.- M.: Henpa, 1990.

5. HaconoB W./1. u ap. TexHomorust CTpouTeNbCTBA TOPHBIX Npeanpustaii. — M.: Henpa,

1990.

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

7. TlomutoB A.Il. CTpoUTENBCTBO BEPTUKAIBHBIX TOPHBIX BBIPAOOTOK [DIEKTPOHHBIN
00-pasoBaresbHbIil pecypc]: Yuebnoe mocodue / A.Il. IMomutos; ®I'BOY BO «Ky3b6acckuii
rocy-IapCTBEHHBIM TeXHUYECKUU yHHBepcuTeT uMeHn T. . ['opbaueBa». — Kemepono, 2014. —
Pe-xxum nocryna: http://catalog.inforeg.ru/Inet/GetEzineByID/302111

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

9. CtpouTenbCcTBO CTBOJIOB MmaxT U pyauukoB CrnpaBounuk / [Tox pen. O.C. Jlokykuna u
H.C. Bonorckux. — M.: Heapa, 1991. —516 c.

B) MeToanyeckune yKazaHus:

1. Memepsxos D.10., AitnOounaep U.M. OcHOBBI TEXHOJIOTHU MOJA3EMHOM pa3paboTKu
MECTOPOXKACHHM MO-JIe3HBIX HCKomaeMbIX: yueld. [locoOue.-MarHuToropck. roc. TeXH. yH-Ta UM.
I''". Hocosa, 2011.-87 ¢

2. TTom3emuast pa3paboTka MecTopoxaeHuiA: YueoHoe mocodue / B.W. T'onuk. - M.: HUL]
NH®PA-M, 2014. - 117 c.

3. Pa3zpaboTka MecTOPOXKICHU MOJIE3HBIX HCKOMaeMbIX: YueOHoe mocobue / B.U. INonuk.
- M.: HUL] UHOPA-M, 2014. - 136 c.

4. bapanoB A.O. IIpoekTrpoBaHHE TEXHOJIOTUYECKUX CXEM M TMPOIECCOB MOA3EMHOU
no-0eram pya: CripaBounoe moco6. — M.: Heapa, 1993. 283 c.: ui.

5. MaxuroB A.M., BonkoB IL.B., 'neagsix A.Il. Ilpomeccsl moazemMHoO# pa3paboTKu
PYI-HBIX  MECTOpPOXIEHUI: [DJEKTpOHHBIM pecypc]: MpakTUKyM IO  BBINOJHEHUIO
pacueTHO-rpaduyeckux pabot / DIeKTpoH. TekcToBbie HaH. — Marautoropck: ®I'BOY BO
«MI'TVY», 2018. — Pesxxum noctyma: http://catalog.inforeg.ru/Inet/GetEzineByID/320662

6. Bonkos, I1. B. IlpoBenenue u kpenieHne TOpHBIX BBIPaOOTOK : yuebHoe nocodue. Y. 1
/ T1. B. Bonkos, A. I1. T'uegsix, A. M. MaxuroB ; MI'TY. - Maruutoropck : MI'TY, 2018. - 1
sanektpon. onrt. guck (CD-ROM). - 3Barm. ¢ Tutyn. o9kpana. - URL:
https://host.megaprolib.net/MP0109/Download/MObject/2144 (nata obparmtenus: 14.06.2023).
- MakpooOBeKT. - TeKCT : 37eKTpoHHBIN. - CBeAeHHs ToCcTyHBI Takxke Ha CD- ROM.

7. lllaxTHOE M TMOI3EMHOE CTPOUTENBCTBO: YueO. st By3oB: B 2 1./ B.A. KapTo3ust u ap.
— M.: U3a-Bo AkaieMuu ropubix Hayk, 2013. — 532 c.

r) [Ilporpammuoe odecneuenne u UHTepHeT-pecypcebl:

IIporpammHoe o0ecnneyenne

Haumenosanue 110 Ne norosopa CpoOK eCTBUS TUIEH3UN
MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip cB0OOHO pacrpocTtpansemoe [10 OCCCPOUHO

FAR Manager cB00OAHO pactpocTpansemoe [10 06eccpoyHO

IIpodeccnonanbHble 0a3bl JaHHBIX H MH(GOPMAIMOHHBIE CIPABOYHbIE CHCTEMbI
| HasBanue kypca | Cchlika



http://catalog.inforeg.ru/Inet/GetEzineByID/295173
http://catalog.inforeg.ru/Inet/GetEzineByID/302111
http://catalog.inforeg.ru/Inet/GetEzineByID/320662
https://host.megaprolib.net/MP0109/Download/MObject/2144

HannonaneHas nH(GOpPMallMOHHO-aHAIUTUYECKAsT
cucreMa — POCCUIICKMI MHIIEKC HAyYHOTO LIUTUPOBAHUS
(PHHIL)

ITouckoBass cucrema Axagemus Google (Google
Scholar)

DnekTpoHHas 0a3a nepuoanveckux m3ganuii East View
Information Services, OO0 «MIBUC»

URL:
https://elibrary.ru/project risc.asp

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

https://dlib.eastview.com/

denepanpHOe rocyapCcTBEHHOE Or0KETHOE
yupexaenue «Denepanbubiii nHCTUTYT npombiiutienHoi|URL: http://www1.fips.ru/
COOCTBEHHOCTH

9 MaTtepHaJIbHO-TEXHHYECKOE o0ecTeueHne TUCIUTILIHHBI (MOILYJIs1)

MarepuaibHO-TEXHUIECKOE 00eCIIeYeHUE UCIIMIUTMHBI BKIFOYACT:

Ilepconanbubie koMmmbioTephl ¢ makerom MS Office, Au-todesk Autocad, Surpac,
Micromine, BBIXOZOM B WurepHer u c JOCTYIIOM B 3IIEKTPOHHYIO
UH()OPMAIIMOHHO-00Pa30BaTEILHYI0 CPEAy YHHUBEPCHTETa;, HarJsAHBIE yd4eOHBIE IOCOOMS,
TaOJIMIIBL, IUIAKATEI, IEMOHCTPALMOHHBIE 00pa3Ibl


https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
https://dlib.eastview.com/
http://www1.fips.ru/

IlepeyeHb TeM AJ15 NOATOTOBKH K CEMHHAPCKUM 3aHATHAM:

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

2. Buapl KanuTanbHBIX U OJATOTOBUTEILHBIX BRIPAOOTOK.

3. Honstus: «Coopyxenue BopaboTKu», «IIpoBenenne BoIpaboTKN», «BbieMKa OPOIB»,
«Bo3Benenne mocrostHHOW Kpenm», «Croco0 mpoBeneHHs BBIPAOOTKM», «TexHomormueckas
cXeMa MPOBECHHS BEIPAOOTKIY.

ITepedyenb TeM 1JIs1 NOATOTOBKH K YCTHBIM OIPOCaM:

Br160op ¢opmbl 1 pa3MepoB MONEPEUHOr0 CEYEHUs BBIPAOOTOK.

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

Texuuueckue cpencTBa OypeHus HIMypOB.

[TapameTpsl 6ypOB3pBIBHBIX PaboOT.

BpyOsl, KOHTYpHOE B3BIBaHUE, TIPSIMOE, 00paTHOE M KOMOMHUPOBAHHOE HHUITUHPOBAHNE.
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, IOCTOMHCTBA M HEJIOCTATKH.

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

10. CrocoObl  mpoBEeTpPUBAHUS  TOPU3OHTAIBHBIX M HAKJIOHHBIX  BBIPAOOTOK:
HarHeTaTeNbHbIN, BCAaChIBAIOIIMM M KOMOMHUpOBaHHBIN. IIpoBeTpuBaHMe BbIpaOOTOK 3a CUET
oO0IIeIaxXTHOM 1eNPeCCHH U BEHTUISITOPAMU MECTHOT'O IPOBETPUBAHMSL.

11. Ilorpy3ouHble MamIMHBI NEPUOAMYECKOTO M HENpepbIBHOrO JeicTBus. DpoHT
norpy3ku. CkpenepHble ycTaHOBKU. [Torpy3ouHo-TpaHcnOpTHBIE MalIUHbL. /[Be da3bl MOrpy3KH.
ITopsimok  pacyéra NPOMU3BOAMTEIBHOCTH IOTPY30YHOM TEXHHUKH. | OpHONpOXOq4ecKue
KOMILIEKCBI.

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

13. Tumbl Kpered TOPHU3OHTAIBHBIX BBHIPAOOTOK. Paboume XapaKTepUCTUKH Kperei.
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. Ilpoxrnaaka TpyOompoBoIOB W Kabenel. YCTpOWCTBO
BOJIOOTBOJIHOM KaHaBKHU. Mapkiieinepckoe obecrieyeHue.

15. TIpoBeneHue u KpenjeHNUE HAKIOHHBIX BBIPAOOTOK CBEPXY BHU3 (CTBOJIbI, YKIOHBI) U
CHHM3Y BBepX (BOCCTalOIIMe, CKaTbl, PYyAOCILYCKH, OpemcOepru). Bolemka u morpyska mopojisl,
MIPOBETPUBAHUE U BOJOOTIIUB.

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
IPOBEIEHUS U KpeIuleHus! cTBOJIOB. KpuTepun BHIOOpa TEXHOIOTHUECKOM cxeMbl. OCHOBHBIE U
BCIIOMOTaTeNIbHbIE MPOXOTYECKUE MPOIIECCHI.

18. Ocobennoctu BeneHUs OYpOB3PBIBHBIX pabOT NpU MPOBEJCHUU BEPTHKAIBHBIX
ctBosioB. Tunsl BB. CpeacrBa mnunuupoBanus. ['nmy6una mmypoB. CXeMbl pacronoXeHHs
mypoB B 3a0o0e cTBoja. Tunsl Bpyoos. KoHTypHOE B3phIBaHuE.

19. Texnmueckue cpeacTBa OypeHUs MIMypoB B CTBOJIAX. [lopsmok 3apspkaHus ITypOB U
B3pbIBaHUs 3apaa0B BB B cTBonax. Texuuueckue nokasarenu OypoB3pbIBHBIX paloT.

ouhkwwdE



20. HaruerarenbHbIil, BCachIBAalOUIMH W KOMOWHUPOBAHHBIM CIOCOOBI MPOBETPUBAHUS
CTBOJIOB.

21. TlpoBeTpuBaHMe CTBOJIOB CKBO3HOW cTpyeill. EcrecTBeHHass 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. CaMOXOJHBIE NOrpy304Hble MalIMHbL. a3l
HOrpy3KH TOpOABI M HUX OTHOCHUTENbHble 00bEMBL. IlocnenoBarenbHOCTh — oOnpeneneHus
IPOM3BOIUTENFHOCTH TOTPY3KH TMOPOABI B CTBOJIE. YOOpKa MOpoasl B 3a00e CTBOJNA depe3
NIEPEJOBYIO CKBAKHHY.

23. Bugsl mpoxomyeckux NOABEMHBIX YCTaHOBOK. Kiaccugpukanus cxeM OCHAIICHHS
npoxoayeckoro mnoabéma. Ha3znaueHume W pa3sHOBUAHOCTH KollpoB. beckomnpoBoil cmoco®
CTpOMTENbCTBA CTBOJIOB. [Ipoxoqueckue 6anbu W MPUHLIMI WX pasrpy3kd. HaTsokabie 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 IOCIEA0BaTEIbHOCTh BO3BEACHUS. ['acuTeNn CKOPOCTH JIBUKEHUSI OETOHHOM
cmecu 1o TpyOam. Buasl mnpuszaloiinbix omnanxyOok. Ilopsaok Bo3BeneHHs THOOMHIOBOM,
JIepeBSHHON M HAOPBI3TOETOHHO Kpeneid. «CyXoi» U «MOKPBIH» HaOPBI3TOETOH.

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

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

27. Knaccudukaius cnenuaibHbIX ClIOCOO0B MPOBEACHHSI CTBOJIOB. 3a0UBHAsI M OITyCKHAS
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 Ourymusanus. CrnocoObl M cXeMbl HAarHETaHHWsS 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 KOMOMHHUPOBAaHHBIH.

30. Ompenenenue MPOJODKUTENFHOCTH TpoXoadeckoro mnukia. IlociemoBarenbHOCTD
COCTaBJIEHUS Tpaduka opraHuzaluu padoT (LMKJIOTpaMMbl). YJIeNbHbIE 3aTpaTbl BPEMEHH Ha
BBITNIOJIHEHHE omnepanuil. Onpenenenrne cKoOpocT MPOXOAKU BHIPAOOTKU U MPOU3BOAUTEIBHOCTH
TpyZAa npoxoauuka. [TokazaTenn TEXHUUECKOTO OCHAIIEHUS TPOXOJIKH.

ITepedyenb TeM 1JIsl MOATOTOBKH K MHANBHAYAJbHBIM CO0eCeJOBAHUSAM:

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

2. Bupl KanmMTaIBHBIX W TOATOTOBUTEIBHBIX BBIPAOOTOK.

3. IlpoBenenue u KpenjaeHne TOPU3OHTAIBHBIX U HAKIIOHHBIX BBIPAOOTOK.

4. IlpoBeneHue 1 KperjaeHue BepTUKAIbHBIX CTBOJIOB.

5. Opranu3zanus paboT NpH MPOBEACHNUN U KPEIUIEHUH TOPHBIX BBIPAOOTOK.

KonTpoJubnas padora:

1. TTo ucXoAHBIM JaHHBIM HAYEPTUTh CEUEHUE T'OPHOH BBIPAOOTKH, MPOBEPUTH €ro IO
JIOITYCTUMON CKOPOCTH JIBUKEHHUS BO3/1yXa, BBIOPATh U PACCUNUTATH MAapaMETPhl KPEIIH.

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

3. PaccuuTarh BpeMsi Ha BBITIOJHEHNUE OCHOBHBIX TEXHOJIOTUYECKHUX OTEpPaIUii



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) OTKATOYHBIN 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.




HaumeHoBaHMe JaHHBIX ‘ BAPUWAHTEBI ‘

1 2 3 4 5 6 7 8 9 10 11 12

TIpOH3BOHTENLHOCTS PYRHHK2, 0,4 0,5 0,6 0,7 0,8 0,9 1,0 1,1 1,2 13 | 14 1,5
MJTH. T/TOJ
[TpoTskEHHOCTH BBIPAOOTKHU, M 150 160 170 180 190 200 210 220 230 240 | 250 260
Tun BeipaboTKH™ 1 3 5 1 2 3 4 5 2 3 4 5
5”6“*‘3 SANOKEHM BLIPAOOTKH, | 54y 250 300 | 350 | 400 | 450 500 | 550 | 600 | 650 | 700 | 750
KoaddurmenT kpemoctu mopo; 6 7 8 9 10 11 12 13 14 15 16 15
AOpa3uBHOCTH MOPOJI, M 4 6 8 10 12 14 16 18 20 22 24 26
OGBEMHAS Macca OPO, T/M":

- HAJIETAIOLIEN TOJIIIIN 1,2 1,25 1,3 1,35 1,4 1,45 15 1,55 1,6 165 | 1,7 1,65

- IEPECEKACMBIX ITOPO]T 15 1,55 1,6 1,65 1,7 1,75 1,8 1,85 1,9 195 | 2,0 1,95
OO6BOAHEHHOCTH BBIPAOOTKH, Mg 50 100 150 200 250 300 350 400 450 500 60 110

HanmeHoBaHMe TaHHBIX BAPUWAHTELI
13 14 15 16 17 18 19 20 21 22 23 24

TIpOH3BOIHMTEALHOCTE PYIHHK2, 16 1,7 18 | 1,9 2,0 2.1 2,2 2.3 2.4 25 26 | 27
MJIH. T/TOJT
[TpoTsxEHHOCTH BHIPAOOTKH, M 270 280 290 300 310 320 330 340 350 360 370 | 380
Tun BoipaboTkn*" 3 4 5 2 3 4 5 2 3 4 5 2
I'myOwuna 3anoxenus Beipabotku, M | 800 850 900 880 860 840 820 800 780 760 740 720
KosdduuueHT kpenoct nopon 14 13 12 11 10 9 8 9 10 11 12 13
AOpa3zuBHOCTH IOPOJI, MT 28 30 32 34 36 38 40 42 44 46 48 50
OGBEMHAS Macca OPO, T/M";

- HaJIETaIOIIEN TOIIIHN 1,6 1,55 15 1,45 1,4 1,35 1,3 1,25 1,2 1,25 1,3 1,35

- IEPECEKACMBIX ITOPO]T 15 1,55 1,6 1,65 1,7 1,75 1,8 1,85 1,9 1,95 2,0 1,95
OO6BOTHEHHOCTH BHIPAOOTKH, Mg 160 210 250 310 360 410 460 510 460 410 360 310

*: 1— onHomyTteBoii kBepiuar, 2 - ABYXITyT€BOH KBepIuiar; 3 — OJHOMYTEBOW OTKATOUHBIN IITPEK; 4 - IBYXIYTEBON OTKATOYHBIHN ITPEK; 5
— TOJIPTAXKHBIN IITPEK



OIIeHO‘leIe cpeacrea Jid MpoBEeACHUSA l'[pOMC)KyTO‘lHOﬁ aTTeCTalluMn

a) HHaHpreMLIe pe3yJbTaThbl oﬁyqe}mﬂ H OIICHOYHBIC CpeaACTBA AJIsl IPOBECACHUSA l'[pOMC)KyTO‘IHOfI aTrrecramumn.:
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Nuaukatop JOCTHKEHUS] KOMIIETEHIUN

OneHouHble CpeacTBa

OIIK-2: Cnoco

0eH NPUMEHSITh HABBIKH aHAJIN3Aa TOPHO-T€0JI0TMYeCKUX YCJI0BHI MPHU IKCILTYaTALIMOHHOI pa3Be/iKe U 100bIUe TBePAbIX

MOJIC3HBIX HCKOIIAE€MBIX, 4 TAKIKE IIPU CTPOUTEC/ILCTBE U IKCIJIyaTalluU NOA3€EMHBIX 00bLEKTOB

OIlK-2.1

CucreMaTusupyer nociae10BaTeIbHOCTb
M3y4YeHUs Te0J0rMYECKOro pa3pesa B
palioHE MECTOPOXKIECHHS TBEPIBIX
MOJIE3HBIX HCKOMAEMBIX

Ilepeuenn TeopeTHYeCKNX BONPOCOB K IK3aMEHY:

Knaccupukanuss BepTUKambHBIX CTBOJIOB. CHocoObl M TEXHOJOIMYECKHE CXEMbl HX
npoBeeHus 1 kperuieHust. Kpurepun BbIO0Opa TEXHOIOTUYECKHX CXEM.

Beibop ¢opMbl M pa3zMepoB IMOMNEPEUHOrO0 CEYEHHs BEPTHKAIBHBIX CTBOJOB. [loHsTHE
«KoappunueHT ucrnonp30BaHus CEUCHUS CTBOJIAY. THIIOBBIE CEUEHHSI CTBOJIOB.

Ilonsatusa «TexHONOrMYECKU OTXO0I», «YCTbE CTBOJIA». OJIEMEHThl YCTbi CTBOJIA.
Pa3sHOBHIHOCTH KOHCTPYKIIMI YCTBEB CTBOJIOB.

ITocnenoBaTenbHOCTh MPOBEJCHUS YCThEB CTBOJIOB. COCTaB KOMILJIEKCOB 000pPYI0OBaHHUS JUIs
MIPOBEJICHUS YCTHEB CTBOJIOB.

[locnenoBarenbHas TEXHOJOTMUYECKass cXema MpoBeAeHus cTBosioB. O01acTh MpUMEHEHHs,
JIOCTOMHCTBA, HEAOCTATKHU.

[TapannenbHas TEXHOJOTMYECKass cXeMa MpoBeAeHus cTBoJoB. OOnacTh NpUMEHEHH,
JIOCTOMHCTBA, HEAOCTATKHU.

[lapannenbHo-IIMTOBasE ~ TEXHOJOTMYECKas CXeMa HpoBeieHuss cTBosioB.  OO0nacTh
MIPUMEHEHHUS], JOCTOMHCTBA, HEIOCTATKH.

CoBMelieHHas TEXHOJIOTHYECKAsi CXeMa MPOBEACHMS CTBOJIOB. JIOCTOMHCTBA, HEAOCTATKU U
o0JacTb MPUMEHEHHUS.

TpeboBanust k OypoOB3pHIBHBIM paboTaM HpH HPOBEAEHUH CTBOJIOB. BbiOOp mapamerpos
OypOB3PBIBHBIX PaOOT MPH MPOBEICHUN CTBOJIOB.

. Tumnbl BpyOOB IpH MPOBEACHUH CTBOJIOB, UX BBIOOp. Pacmonoxxenue mmypos B 3a6oe.
. [IpyHIMIIBI ¥ CTTOCOOBI KOHTYPHOTO B3pbIBaHUS IIPU MIPOBEIEHUU CTBOJIOB.

. CrtocoObl ¥ TEXHUUECKUE CpeJICTBA OypEeHHs LIITYPOB B CTBOJIAX.

. [locnegoBarenbHOCTD 3apsiKaHUsI IITYPOB B CTBOJIAX.
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. CrmocoOBl ¥ CXEMBI IIPOBETPHBAHUA CTBOJIOB IIpU HUX IIPOBCIACHHUMH. BenTnsnuonHoe

obopymoBaHue.

. @a3pl MOrpy3KH MOPOJBI B CTBONAX. TeXHUYECKUE CPeCTBA MOTPY3KH MOPOJIbI, UX BHIOOD.

Y6opka opos! U3 320051 CTBOJIA Yepe3 NMePeIOBYI0 CKBAKHHY.

. Tunbl Gazel, cxembl UX pa3rpy3Kd U OCOOEHHOCTH MX IEPEMELCHHs B CTBOJIAX.
. Kommiekcpl ropHONIPOXOAYECKOr0 000pYIOBaHUS JUIsl IPOBEACHUST CTBOJIOB. X cocTaB H

obnactu IIPUMCHCHMUA.

. Haznauenne m cocraB IpoxoauecKoW NOIBEMHOM YCTaHOBKM. lIpuHIMnNBEI ompeneneHus

MIPOM3BOIUTENHHOCTH MOAbeMa MOopo bl Kimaccudukamnus cxeM OCHAIICHHS MPOXO0TIECKOTO
noanéma.

. Haznauenue u tumsl KOIIPOB IIPpHU COOPY’KCHHUU CTBOJIOB. BGCKOHpOBOﬁ croco0 COOPYKCHUA

CTBOJIA.

. Ha3znauenue u mociaegoBaTeIbHOCTh BO3BEIACHUS BpeMCHHOﬁ Kpelihn 1IpHU COOPYKCHUU

CTBOJIOB.

. Haznauenue u BuabI TOpHBIX erneﬁ CTBOJIOB. Tpe6OBaHI/I$I, MMPEABABIACMBIC K HUM.
. IlocmegoBaTenbHOCTE M TEXHHUUYECKHE cpeacTBa BO3BCACHUA BCHHOBOﬁ, MOHOJIUTHOM

0eTOHHOM, HaOpBI3rOETOHHOW U aHKepHOH Kpereil. Tumnbl npu3aboiHBIX ONMaTyOOK.

. CrocoOBI ¥ CXEMBI BOJOOTJIMBA U BOAOYJIAaBJIMBAHUA B CTBOJIAX IMPH UX NMPOBCACHHUN.
. Ilonsatue «HpOXOI[‘IeCKI/Iﬁ UK. CocraB IIponeccoB u OHepaHI/Iﬁ IMPOXOAYCCKOTO IHKIIA.

[IpuHnmns! pa3paboTku rpaduka opraHuzanuu padot B 3a00e€.

. TeXHUKO-PKOHOMUYECKHUE MMOKa3aTeIH MPoBeieHus BBIpaboTOK. [IpHHIMIBI X ONpeaeaeHHs.
. Kimaccudukanus cienuaibHbIX ClIOCOOOB MPOBEICHHS CTBOJIOB. O0IacTH UX TPUMEHEHUSI.
. CiennanbHbIN c1oco0 MPOBEIEHUS CTBOJIOB C TPUMEHEHHEM OTpakIaloIIUX Kpemneil, 001acTb

€T0 MPUMCHCHUA.

. Bonononmxenue npu HIpoBCACHUHU CTBOJIOB, 00J1acTh €ero NPpUMCHCHUSA U NPUMCHACMOC

obopynoBaHue.

. CrtocoObI 1 TeXHUUECKUE cpesicTBa OypeHus cTBOJIOB. O0IaCTH UX MPUMEHEHHUS.
. CriocoObI MPOMBIBKH CTBOJIOB Mpu X Oypenud. [lopsnok Bo3BeaeHNs Kpenu B IPOOYypEHHBIX

CTBOJIax.
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. COOPY)KCHI/IG CTBOJIOB C 3aMOPaXKUBAHUCM IIOPOA. Cxembl 3aMOpAKHBaHHA ITIOPOJ U YCIIOBUA

HUX NPUMCHCHHA.

. CrmocoOpl TaMITIOHAXa mopoa IIpu COOPYKCHHUHU CTBOJIOB, HUX CYHNIHOCTb H YCIIOBUSA

IIPpUMCHCHUS. CnocoObI ¥ CXeMbI HAarHETAHUS B CKBAXKHUHBI TAMIIOHAYKHOTO pacTBOpa, obiactu
HUX MPUMCHCHH.

. Knaccugukanus ropu3oHTanbHBIX BbIPA00TOK. CIOCOOBI M TEXHOJIOTUYECKHE CXEMBI UX

IIPOBCACHUA N KPCILJICHHA.

. Be16op popmbl U pa3mMepoB MONEPEUHOT0 CEUEHUS TOPU30HTAIbHBIX BHIPAOOTOK.
. Cr1ocoObl ¥ TEXHOJIOTMUECKUE CXEMBbI IPOBEJCHUS TOPU30HTAIBHBIX BEIpaO0OTOK. VX BBIOOD.
. TexHonoruueckass cxema IPOBEIEHUS TOPU3OHTAIBHBIX BBIPAOOTOK OOJIBLIONW IIWPUHBI

YCTYIIHBIM 33606M, €€ TOCTOMHCTBA.

. [Iponieccyl 1 omepanuu MPOXOAUECKOro IMKIIA MpU OYypOB3PHIBHOM CIIOCOOE MPOBEACHUS

TOPU30OHTAJIbHBIX BBIpa6OTOK. ITocnemoBaTeNbHOCTDL X BHITOJIHEHMUS.

. CnocoObl U TEXHMYECKHUE CpeACcTBa OypeHHs IIIYpOB NPHU IMPOBEIEHUU TOPU3OHTAIBHBIX

BBIPAOOTOK, UX BBIOOP.

. BypoBoit HHCTpyMEHT 1l BpalaTeIbHOTO, YIapHO-TIOBOPOTHOTO, YAAPHO-BPAIIATEILHOTO U

BpalaTeabHO- YAapHOTro OypeHHs..

. [laciopT OypOB3pBIBHBIX pabOT U TPEOOBAHUS, IPEAbSBISIEMbIE K HEMY.
. Tumnbl BpyOOB IpH MPOBEAEHUU TOPU3OHTAIBHBIX BBIPAOOTOK, UX BBIOOD.
. be3BpyOoBbIE cXeMbl OTOOMKHU MOPOABI MPU MPOBEAECHUN BBIPAOOTOK OOJIBIION IIUPHUHBI, UX

JAOCTOMHCTBA.

. [lopsok onpeneneHus TyOUHBI U IHaMETpa LIIYPOB.
. HazHaueHnue u cnocoO6bl KOHTYPHOTO B3pBhIBAaHUS.
. KauecTBenHnble moka3zatenu OypOB3pBHIBHBIX pabOT MpH MPOBEIEHUU TOPU3OHTAIBHBIX

BBIPAOOTOK.

. TexHuueckue cpeicTBa 3apsKaHUs LIITYPOB MPHU MPOBEAECHUN MOPU30HTAIBHBIX BHIPAOOTOK,

WX BBIOOP.

. CriocoObl M cXeMbl MPOBETPUBAHUS TOPU3OHTAIBHBIX BBIPAOOTOK MPU HUX MPOBEACHUU.

BentunsimonHoe o60py10BaHue.
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. Texanueckue Cpe€acrtBa IIOTPY3KHU FOpHOﬁ MacCbl IIpHU IPOBCACHHU TOPHU30HTAIBHBIX

BBIPAOOTOK, UX BHIOOP.

. TexHONMOTHMYECKHE CXEMBI npn3a60171H0r0 TpaHCIIOpTa IIpHU MNPOBEACHHHU OAHOITYTCBBIX

(IByXIyTEBBIX) PEITLCOBBIX U 0€3pPeNbCOBBIX BBIPAOOTOK, HX BHIOOD.

.Haznauenne u BUIBI TOPHBIX Kpemed TrOpPU3OHTAIBHBIX BbIpaOOTOK. TpebGoBanwus,

MMPCABABISACMBIC K HUM.

. Knmaccudukanuu ropHbIx Kpernei, yClIoBus X MPUMEHEHHUS.
. [locnenoBarenbHOCTh M TEXHUUECKHUE CPEJCTBA BO3BEACHUS PAMHBIX, MOHOJIMTHOU OETOHHOU

1 METAJIO0ETOHHO Kperen.

. IlocnenoBaTenbHOCTD M TEXHUUYECKUE CPENICTBA BO3BEICHHSI HAOPBI3TOCTOHHON M aHKEPHOM

Kpeneu.

. Ilepeuenp BcioMorarenbHbIX pabOT IPH POBEIEHUU TOPU30HTAIBHBIX BbIpaboTOK. [lopsaok

HX IMPOU3BOJACTBA.

. Tumbl mpoxomuecknx KOMOAHOB M 00JacTH HMX NMPUMEHEHHs. TEeXHOJOrMYeCKHE CXEMBI

paspyieHus 320051 KOMOaHOB, UX BBIOOD.

. [Ipomieccyl 1 omepari MPOXOAYECKOT0 IHMKIA MPU KOMOAMHOBOM CIOCO0€ MPOBEIACHUS

TOPHU30HTAJIBHBIX BBIpa6OTOK. I[OCTOI/IHCTBa KOMOaMHOBOTO criocoda IMPOBCACHUA.

. TexHonoruueckne cxembl KOMOAaWHOBOTO TPOBENEHUS TOPU3OHTAIBHBIX BBIPAOOTOK, HX

BBIOOD.

. KoMmiekTsl ¥ KOMIUIEKCHI TOPHONPOXOJYECKOrOo OOOpYyIOBaHUS ISl NPOBEIEHUS

TOPHU30HTAJIBHBIX BBIpa6OTOK. Hx COCTaB, o0actu MPUMCHCHUA, JOCTOMHCTBA U HCJOCTATKH.

. [onstue «lIpoxomueckuit mukm». CocTaB MPOIECCOB U OMEPAIMil MPOXOTIECKOTO IUKIIA.

[Tpununs! pa3paboTku rpaduka opraHusalu pador B 3aboe.

. TeXHUKO-?KOHOMUYECKHE MOKa3aTeu MOBeIeHUS BRIpaOboTOK. [IpHHIIMIIBI UX Onpe/ieneHus.
. IlpuHIUIBI BBIOOPA THIIOB CKUIIOB U KJIETEH
. [lopsnok BeIOOpa pa3MepoB MONEPEYHOTO CEYEHHsI TOPHOM BBIPAOOTKH U MIPOBEPKHU IUIOIIAIN

MOMNEPCUYHOI0 CCUCHUS 1O (baKTopy «BeHTUIISILms.

. MeTop1 IpeiBapuTeNIbHOTO BBIOOpA THIIA KPEMU TOPU30HTATBHON BEIPAOOTKH.
. IlapameTpsl rOpHBIX Kpenel U IPUHIUIBI UX ONPEEIICHUS.
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. Ilopsinok BeIOOpa OYypUIIBHBIX MAIIMH U YCTAaHOBOK IIPU IIPOBEIEHUH F'OPHBIX BEIPAOOTOK.

. TexHonornueckue napaMmeTpbl OYpOBBIX MAIIUH U IPUHIUITBI UX ONPEICTICHHS.

. IlocnenoBarebHOCTD OINpeIeNIeHUs IPOU3BOJUTENBHOCTH OYPUIIbHBIX YCTAaHOBOK.

. Ilopsiiok BeIOOpa NOTPY304HBIX U OTPY30YHO-TPAHCIOPTHBIX MAIIKH.

. IlocenoBaTenbHOCTD ONpEAEIeHUs IPOU3BOAUTEILHOCTH IOTPY304HbBIX MAIIKH.

. IlocnenoBarenbHOCT  ONPENENIEHNUS MPOU3BOAUTEIBHOCTU  OTPY30YHO-TPAHCIIOPTHBIX

MalllMH.

. [locnenoBarensHOCTH pacuéra 00bEMOB pabOT MPHU MPOBEICHUN TOPHBIX BHIPAOOTOK.
. [locnenoBarenbHOCTh MPOESKTUPOBAHUS OPTaHU3AIUU TOPHOIPOXOAUECKHUX PadoT.
. IlocnenoBaTebHOCTD OIpEIENIEHUS MTPOJOKUTEIEHOCTH OypEeHHUS IIITYPOB MTPH TPOBEICHUH

BBIPaOOTOK.

. IlocnenoBarenbHOCTh  ONpEAETICHUS  MPOJOJDKUTENIBHOCTH  HOTPY3KHM  IOPOABl  IpHU

IpOBCACHHUU BLIpa6OTOK.

. HOCJICI[OBaTeJH)HOCTI) OIpCaACIICHUA MPOAOJDKUTCIIBHOCTU BO3BCACHUA IMOCTOSTHHOM KpCIin B

TOPHBIX BBIpa6OTKaX (,Z[J'IH Pa3JINYHbIX TUIIOB erHI/I).

. [locnenoBarenpHOCTH pacuéra napaMeTpOB IMOCTOSTHHON KPENU CTBOJIA.
. IlpuHunel onpeneneHuss oOIed MPOJODKUTENIBHOCTU MOTPY3KU MOPOJABI B CTBOJAX JUIS

PA3INYIHBIX TEXHOJOTHUYCCKUX CXEM.

. IlocnenoBarenbHOCTE pacyéTa MPOU3BOAUTENBHOCTH MPOXOAYECKOMN MOABEMHON YCTAHOBKH.
. [lpuHuune! omnpexneneHuss TpeOyeMbIX JauameTpa W HIMPUHBI OapabaHa MPOXOAUYECKON

noasEMHOM MamnHbL. [lociaenoBaTenbHOCTh BBIOOpA MPOXOAUECKON MOABEMHOIN MAIIUHBL.

. IlocnegoBaTenbHOCTH OMpCACICHUA TMPOAOJDKUTCIBHOCTU MPOXOJYECKOIro HHUKIIa 110

3aJlaHHOH CKOpPOCTH ITPOBCACHUA CTBOJIA.

.Ilopanok pacuéra NPOAOJDKUTEIBHOCTH MNPOXOAYECKOrOo I[MKIA JUISl  Pa3jIuyHBIX

TCXHOJIOTHYCCKHUX CXCM.

OIIK-2.2

OI_ICHI/IBaCT TFOPHO-T'COJIOTHICCKUC
YCJ10BUs C TIO3UIIUN 0e30macHoro u
palluOHAJIBHOI'0 HEAPOIIOJIb30BaHN A,
CTPOUTECIIBCTBA U SKCILTyaTalluK

PacueTrHo-rpadmueckass padora: PazpaboTaTh TEXHOJIOTHYECKYIO KapTy MPOXOIKU
TOPU30HTAIILHOM TOPHOM BEIPAOOTKH B COOTBETCTBUU C JAHHBIMH U3 TAaOIUIIbI, TPUBEIECHHOM
B pazjiene 6 HacTosel pabodel mporpaMMsl.
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IIOA3EMHBIX 00BEKTOB

Konrtposabnasi padora: [lo ucxogHsIM JaHHBIM, NPUBEACHHBIM B pazjene 6 HacTosen
paOoueil mporpamMMmbl, HAaYepTHUTh CEUYEHHE TOPHOM BBIPAOOTKH, NPOBEPUTH €ro IO
JOIyCTUMON CKOPOCTH JABMKEHMsI BO31yXa, BbIOpaTh M pPAacCUUTaThb HapaMeTpbl KpEIu.
OO6ocHoBaTh 000pyAOBaHHE, IPUMEHSEMOE Ha MPOXOAKE rOpHOW BbIpabOTKH. Paccumrarh
BpEMs Ha BBIIIOJHEHUE OCHOBHBIX TEXHOJOTMYECKUX ONepalui




0) Ilopsinok mnpoBeneHUs] MPOMEKYTOYHOH aTTeCTAllMH, MOKA3aTeJd W KPHTEPHH
OLICHUBAHUS:

[IpomexxyTounast arrecrauus mno aucuuiuiiHe «lIpoBeneHue u KpelieHHe TOpPHBIX
BBIPAOOTOK» BKJIIOYAET TEOPETHUECKHE BOIPOCHI, MO3BOJIAIONINE OIICHUTh YPOBEHb YCBOCHUS
0o0y4JaromuMuUCsl 3HAHUM W YMEHUH, MOJIyYEHHBIX Ha JICKIHSAX, MPAKTHUECKUX 3aHATHSIX U B
MPOIIECCE CAMOCTOSATEIHHON PabOTHI, MPOBOIUTCS B OpME IK3aMeHa.

DK3aMeH M0 JaHHOW JAUCUUIUIMHE MPOBOAUTCS B YCTHOM (opMme Mo Ouiietam, KakIblid U3
KOTOPBIX BKJIIOYAET 3 TEOPETUUECKUX BOMpPOCa IO OJHOMY BOMPOCY M3 KaXJAOW 4YacTu
nucuuiinael: «Yacte 1. IlpoBeneHne W KperieHHWE BEpPTUKAIbHBIX CTBOJIOBY, «Yactp 2.
[IpoBeneHNe W KperuieHWE TOPU3OHTAIBHBIX BBIPa0OTOK», «Yacte 3. Pacuérel mnpu
MPOEKTUPOBAHUHU MTPOBEICHUS U KPEILJICHHUS TOPHBIX BHIPAOOTOKY.

[lo oxkoHYaHWMM OTBETa HK3aMEHATOP MOXKET 3aJlaTh CTYJIEHTY JOMOJHUTEIbHbIE U
YTOYHSIONIME BOIMpOochl. Ha MoAroToBKy K OTBETy IO Bompocam Ouiera cryaeHTy naercs 30
MHUHYT C MOMEHTA Toiay4YeHus um owmiera. [1ogokuTensHbIM Takke OyIeT CTpeMIIeHHne CTyAeHTa
U3JIOKUTh pAa3JIMYHbIe TOYKM 3pEHHS Ha paccMaTpuUBaeMyro MpoOjeMy, BBIPAa3UTh CBOE
OTHOIIIEHUE K HEH, TPUMEHUTh TEOPETUUECKUE 3HAHUSI TI0O COBPEMEHHBIM MTpo0IeMaM MPOIECCOB
IpoOIieHus, U3MEIbUCHUS U TPOXOUCHUSI.

B mepuon moaroroBku K dK3aMEHY CTYIEHTHl BHOBbH OOpaIalOTCs K MPOUJIECHHOMY
yueOHOMY Martepuany. [Ipy 5TOM OHM HE TOJBKO CKPEIUISIOT IMOJY4YeHHbIE 3HAHHUS, HO U
MOJTy4aroT HOBBIC. [10IrOTOBKA CTYZCHTA K dK3aMEHY BKIIIOYAET B ceOs TpH dTara:

- caMOoCTOsTeNNbHAs paboTa B TEUCHUE CEMECTPA;

- HETIOCPEACTBEHHAs MTOATOTOBKA B JTHU, TIPEIIECTBYIONINE YK3aMEHY 10 TeMaM Kypca;

- IOITOTOBKA K OTBETY Ha BOMPOCHI, COAepkKalIuecs B Ouierax.

Jluteparypa 17151 MOATOTOBKH K 9K3aMEHY PEKOMEH/IyeTCsl MpernoaaBaTesieM JIn0o yKa3aHa B
yueOHO-MeToInYecKoM KoMIUiekce. JJis momHOTH yueOHOoM nHpOpMaIlMy JTydIlle UCIOIb30BaTh
He MeHee ABYX yueOHHKOB. CTyCHT BIPaBE caM MPUIEPKUBATHCS JTF000H U3 MPEACTaBICHHBIX B
yueOHUKaxX TOUYEK 3PEHHUs 10 CIIOPHON IpobiieMe (B TOM YKcie OTIMYHOM OT MPEenoaBaTeis), HO
IIPU YCJIOBUM JOCTATOYHOW HAYYHOU apryMEHTALMH.

OCHOBHBIM HCTOYHHUKOM MOATOTOBKH K 9K3aMEHY SIBJISICTCS KOHCIIEKT JICKIIHM, TIe y4eOHbIN
MaTepuas JaeTcs B CUCTEMATHU3UPOBAHHOM BHUJIE, OCHOBHBIC MOJIOKEHHS €r0 JETATHU3UPYIOTCS,
MOJIKPETUISIOTCS COBPEMEHHBIMU (hakTaMu M MH(OpMaIHeid, KOTOPbIE B CUIIY HOBU3HBI HE BOIILIN
B ONMyOJWKOBAaHHBIC II€UATHHIE HCTOYHUKU. B Xo/e MOATOTOBKM K JK3aMEHy CTYJEHTaM
HeoOXoauMo oOpaliath BHHMaHWE HE TOJBKO HAa YpPOBEHb 3allOMUHAHUS, HO U Ha CTENeHb
MMOHUMAaHUS U3JIaraeMbIX MPOOJIeM.

IMoka3aTeu U KPUTEPUHU OLlEHUBAHUS IK3aMeHa:

— Ha OLIEHKY «OTJHYHO» (5 6aiioB) — oOyyaromuicss 1eMOHCTPUPYET BBHICOKUN YpOBEHb
c(OPMHUPOBAHHOCTH KOMIIETCHITMI, BCECTOPOHHEE, CHCTEMAaTHYeCKOe W TIIyOOKOe 3HaHWe
y4eOHOTro MaTepuasia, CBOOOJHO BBIMOJHAET MPAKTHUECKUE 3aJaHHsl, CBOOOIHO ONEpUpYyeT
SHaHUAMU, YMCHUAMHU, IPUMCHACT UX B CUTyallUsAX TOBBINIIEHHOM CIIOKHOCTH.

— Ha OILIEHKY «Xopoumo» (4 Gamna) — oOyuaromuiics AEMOHCTPUPYET CPEIHUN YpPOBEHb
C(l)OpMHpOBaHHOCTI/I KOMHGTGHHHﬁZ OCHOBHBIC 3HaHHsA, YMCHUA OCBOCHBI, HO JOITYCKArOTCA
HE3HAYUTENIbHbIE OIIMOKH, HETOYHOCTH, 3aTPYJHEHUS IIPU aHATMTUYECKHUX ONepalHsX, IepeHoce
3HAaHUU U YMeHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTyalluu.

— Ha OULEHKY «YyJAOBJIETBOPUTENbHO» (3 Oamra) — oOyyaromuiics IEeMOHCTPHPYET
MOPOTOBBIA YPOBEHb CHOPMUPOBAHHOCTH KOMIIETCHIIMI: B XOA€ KOHTPOJBHBIX MEPONPHUSTHN
JIOMYCKAIOTCS OLIMOKM, TPOSIBIAETCS OTCYTCTBHE OT/ENbHBIX 3HAHWUM, YMEHUH, HaBBIKOB,
06yqa10mm71cs[ HUCIIBITBIBACT 3HAYUTCIBHBIC 3aTPYAHCHUA IIpH OINCPHUPOBAHHMM 3HAHUAMH U
YMCHUSMHU IIPU UX ICPCHOCC HA HOBBIC CUTYAILIUH.

— Ha OIIEHKY «HeY/A0BJIeTBOPUTEILHOY (2 Oaiia) — 00yJaromuics JeMOHCTPUPYET 3HAHUS
He Oonee 20% TeOpEeTHYECKOTO MaTepHaja, JOMYCKAaeT CYHIECTBEHHbIE OLIMOKHM, HE MOXKET
MOKa3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.



— Ha OILICHKY «HEYIOBJIETBOPHTeabHO» (1 Oamn) — oOydarouuiics HE MOXKET MOKa3aTh
3HAHUS Ha YPOBHE BOCHPOM3BEACHUS M OOBSCHEHUs HHQPOpPMALlMM, HE MOXKET IIoKa3aTb
MHTEJJIEKTYaJIbHbIE HABBIKM PELLIEHUS IPOCTBIX 3a/1ad.



