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Pabouas mporpamma cocraBneHa Ha ocHoBe @I'OC BO mo cnenumansaoctu 21.05.04
I'opuoe aeno (mpuka3 MunoopHayku Poccuu ot 17.10.2016 1. Ne 1298)

PaGouas mporpamma paccMOTpeHa U OA0OpeHa Ha 3acelaHu tbenper Pazpaborku
MECTOPOKACHUHN MOJIE3HBIX MCKOIAEMbIX

11.02.2020, mpoToxoin Ne 7

3aB. kadenpoii =4 C.E. I'aBpuieB
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JIner akryanusanuu padoueil nporpaMmsl

Pabouas nmporpamma nepecMoTpeHa, oocyxaeHa u ogodpena uisypeannszanuu B 2020 - 2021
y4eOHOM roy Ha 3acenanuu kadeapsl Pa3zpaboTku mectop HUI MTOJIE3HBIX HCKOMAeMbIX

20r. Ne 1

C.E. TI'aBpuieB

[Ipotokos ot 03 cenyao
3aB. kadeapoii

Pabouast mporpamMmma repecMoTpena, 00CcykaeHa u o100pena s peanuzamnuu B 2021 - 2022
yueOHOM rojly Ha 3acefaHuu Kageapsl Pa3paboTku MECTOPOXKIEHUH TOJIE3HBIX NCKOAeMBIX

IIporokomor 20 1. Ne

3aB. kadeapoii C.E. EBpI/IIHeB

Pabouas nporpamma nepecmMotpeHa, o0cyxieHa u ogoopena st peanuszanuu B 2022 - 2023
yueOHOM oy Ha 3acefaHuu Kapeapsl Pa3paboTku MECTOPOXKICHUN TTOJIE3HBIX HCKOAeMbIX

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanmsanuu B 2023 - 2024
y4eOHOM roy Ha 3aceqanuu kadeapsl Pa3paboTku MECTOPOXKICHHIA TIOJIE3HBIX UCKOTAEMBIX

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

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogodpenHa st peanm3anuu B 2024 - 2025
yueOHOM rofly Ha 3acefaHuu kageapsl Pa3paboTku MeCTOPOXKIEHUH MOJIE3HBIX NCKOMAEMbIX

IIporokomor 20 1. Ne

3aB. kadenpoit C.E. F_aBpmneB

Pabouas mporpamma nepecmMoTpeHa, o0cyxieHa u oqoopena s peanuszanuu B 2025 - 2026
yaeOHOM ToJTy Ha 3acefaHuu Kadeapsl Pa3paboTku MeCTOpOKIEHUH TOJIE3HBIX UCKOTTAeMBIX

[Ipotokomor 20 . Ne

3aB. kadenpoii C.E. ﬁprI/IH_IeB

PaGouas mporpamma nepecMoTpeHa, 00cyxaeHa u ogodpena st peanuszanuu B 2026 - 2027
yueOHOM T'oJTy Ha 3acefaHuu Kapeapsl Pa3paboTKu MeCTOPOKICHUH TOJIE3HBIX UCKOTTAeMBIX

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




1 esn ocBOCHUSI AUCHUIJIMHBI (MOTYJIs1)

enssMu ocBOeHUs MUCHUILIMHBI (Momyins) «Pa3paboTka pyn Ha OOJIBIIUX TIIYOHMHAX)
SIBIISTFOTCSL:

- CIOCOOHOCTHh BBIOMpaTh M (WJIM) pa3pabaTbiBaTh 0OOECICUCHHE HMHTETPUPOBAHHBIX
TEXHOJIOTUYECKUX CHCTEM O3KCIUIyaTallMOHHOW pPa3BEAKH, NOOBIUM W TepepaboTKU TBEPIBIX
MOJIE3HBIX MCKOMAEMBIX, a TAK)Ke MPEANPUATUHN [0 CTPOUTENBCTBY M AKCIUTyaTallMH MOJI36MHbBIX
00BEKTOB TEXHUYECKUMU CPEACTBAMHE C BEICOKMM YPOBHEM aBTOMATH3AIUH YIIPABIICHUS;

- TOTOBHOCTh JEMOHCTPHPOBATh HABBIKM pPa3pabOTKH CHUCTEM IO OOECIeueHUI0
OKOJIOTMYECKON W  TPOMBIIUICHHONH  0€30MacHOCTH TPU  MPOU3BOJACTBE paboT 1O
SKCILTyaTallMOHHOM pa3BeAKe, J00blYe M MepepadoTKe TBEPIbIX IOJE3HBIX HCKOMAEMBbIX,
CTPOUTEIIbCTBY M IKCILTyaTallly MOJI36MHBIX 0OBEKTOB;

- (hopMUpOBaHKE y CTYJICHTOB 3HAHUN O TEXHUKE, TEXHOJOTUHU U OPraHU3aluu padoT mpu
paszpaboTke pyn Ha OoibmuX TIyOMHaX B cooTBeTcTBUU ¢ TpeboBanusmu DPI'OC BO mo
cnenranbHocTH 21.05.04 IN'opHoe nero.

- YCBOGHUE CTYJICHTAMH: CITIOCOOOB M TEXHOJIOTHYECKUX CXEM MPOBEIACHUS U KPETUICHHS
TOPHBIX  BBIPAa0OTOK HA OONBIIMX TIyOMHAX; TEXHHUUYECKUX CPEACTB  peanu3aiuu
TEXHOJIOTHYECKHUX CXEM MPOBEICHUS M KPEIJICHHS] TOPHBIX BBIPAOOTOK HA OOJBIINX TIIyOWHAX;
MPUHIIMIIOB pa3paboTKu rpadKOB OpraHU3aly paboT MPHU MPOBEACHUU U KPEIUJICHUH TOPHBIX
BBIPA0OTOK Ha OONBINMX TIIyOWHAX; METOJIOB OICHKH TEXHHKO-dJKOHOMHUYECKUX ITOKa3aTese
TEXHOJIOTHYECKHUX CXEM MPOBEICHUS U KPETJICHHUs TOPHBIX BEIPA0OTOK Ha OONBIINX IITyOHHAX.

2 MecTo THCHMILIMHBI (MOIYJIs1) B CTPYKTYype 00pa3oBaTeIbHOI MPOrpaMMbl

HucuumuinHa Pa3paGoTka pya Ha OoOJbIIMX TIyOMHaX BXOAUT B BapUaTUBHYIO 4acTb
yueOHOro njaHa 00pa3oBaTeIbHON IPOrPaMMBI.

Jns  u3ydeHWss  JUCLMIUIMHBI ~ HEOOXOOUMbI  3HaHUS  (YMEHMs,  BIIQJICHUsA),
chopMuUpOBaHHBIC B PE3YJIbTATE U3YUCHHS AUCITUTUIMH/ TPAKTHK:

I'eonorus

[TomzemHas pa3paboTKa MECTOPOKICHUN TTOJIE3HBIX UCKOTAEMBIX

3HaHus (YMEHMs, BIIaJIEHUs ), IOJyYSHHbIE NMPU M3YyYeHUU JaHHOM IUCIMIIIMHBI OyxyT
H€06XOI[I/IMBI AJI N3YYCHUA I[I/ICHI/IHJ'[I/IH/HpaKTI/IKI

KommnekcHoe ocBoeHue Henp

CrpoutenbHas re0TeXHOIOT s

CTpouTeNnbCTBO U PEKOHCTPYKLMS TOPHBIX MPEANPUITHI

[Tporecchl mo3eMHON pa3pabOTKU PyIHBIX MECTOPOXKICHHIH

3 Komnerenuuu odyyaromerocsi, popmupyemsbie B pe3yibTaTe 0CBOCHUS

AUCUMILIMHBI (MOAYJIsI) U IVIAHMPYEMbIe pe3y/ibTaThbl 00y4eHust

B pesynbrare ocBoeHus aucuuiuiiHbl (Monynsi) «Pa3pa®oTka pyn Ha OonbLIuX
riyOuHax» 00ydaronuiics JoJKeH 00J1a1aTh CIeIyIOIUMI KOMIIETeHIIUAMU:

CTpyKTYpHBIi [TnanupyemMble pe3yiabTaThl O0y4eHHs
AIIEMEHT
KOMIICTCHIIU
OIIK-8 CIOCOOHOCTHIO BBIOMpATh U (MJIN) pa3pabaThiBaTh 00ECTICUCHHE HHTETPUPOBAHHBIX

TEXHOJIOTUYECKUX CUCTEM DKCIUTyaTal[MOHHON pa3BeIKH, TOOBIYU U EPepadOTKU TBEPIBIX
IIOJIE3HBIX NCKONAEMBIX, & TAKXKE NPEANPUATUHI 110 CTPOUTEIBCTBY U OKCILTyaTalluy TIOJ3EMHBIX
00BEKTOB TEXHUUECKUMH CPEJICTBAMHU C BBICOKMM YPOBHEM aBTOMATHU3AlMU YIIPABICHUS




3HaTh

] OCHOBBI T'€0JIOTUH U METO/IbI ONpeAeTIeHNs (PU3NKO-MEXaHUUECKUX
CBOMCTB I'OPHBIX IIOPOJ;

] TexHOJIOTHYECKUE U (PU3UKO-MEXaHUUYECKHE CBOMCTBA TOPHBIX ITOPOJ U
MacCCHBOB;

] TEXHOJIOTUYECKUE CUCTEMBI SKCILTYaTallUOHHOM pa3BeakH, JOObIYM U
nepepaboTKU TBEPBIX MOJIE3HBIX HCKOMAEMBbIX;

] OCHOBBI CTPOUTEJILCTBA U HKCIUIYATAL[MH [TOI3€MHBIX OOBEKTOB
TEXHUYECKUMHU CPEACTBAMU C BBICOKUM YPOBHEM aBTOMATH3ALUU
YIIPaBJIECHUS.

YMeTs

] MCTOJIB30BATh MPOrPaMMBI JIsl POPMHUPOBAHUS JAHHBIX IS aHAIN3A;

[J pa3pabateiBaTh rpaduKu opraHu3auu padboT MPU CTPOUTEIHCTBE U
PEKOHCTPYKLMHU TOPHBIX IPEANPUATHIA;

[J 000CHOBBIBATh pallMOHATIBHBIC TAPAMETPHI TEXHOJIOTHYECKUX CHCTEM
9KCILTYyaTallMOHHOM pa3BelKH, TOObIUN U MepepaboTKU TBEPIBIX MOJIE3HBIX
HCKOIIAeMBIX;

[ 060CHOBBIBATH PALIMOHAIBHBIE TAPAMETPHI TEXHOIOTUYECKUX CXEM
CTPOUTENHCTBA U IKCILTyaTaI[UU MOI3EMHBIX 00bEKTOB TEXHUUECKHUMHU
CPEICTBAMU C BBICOKMM YPOBHEM aBTOMATU3AIMU YIIPABICHUS.

Bnanetrs

] TOpHOH TEPMUHOJIOTHUEIH;

] HaBpIKaMu cOOpa TaHHBIX IS aHAJIN3a IIPOCKTHOM U pabodei
JTOKYMEHTAINH, a TAK)Ke TOKYMEHTAIHH 110 paboTe MpeanpHsITus;

] MeTo1aM¥u TEXHUKO-IKOHOMHUYECKOTO 000CHOBAHHMSI IPOSKTHBIX PEIICHUI
110 CTPOUTEIBCTBY U HKCIUTYyaTAI[MH MTOJI3€MHBIX 0OBEKTOB TEXHUYECKHUMHU
CpeACTBaMU C BEICOKHM YPOBHEM aBTOMATH3ALNHU YIIPABJICHHUS.

[TK-21 roTOBHOCTBIO IEMOHCTPUPOBATh HABBIKHM Pa3pabOTKU CHCTEM 110 00ECIIEUeHUI0
HKOJIOTMYECKOM U MPOMBIIIJIEHHONW O€30MacHOCTH MPHU MPOU3BOACTBE PaboT 1o
HKCIUTyaTal[MOHHON pa3BeqKe, 100bIue U epepadoTKe TBEPBIX MOJIE3HBIX HCKOMAEMBbIX,
CTPOUTCIBCTBY U SKCILTyaTalluX MMOJA3CEMHBIX 00BEKTOB

3HaTh

] OCHOBHBIE OIpE/IEICHMSI U MTOHIATHSI B 00JIACTH SKOJIOTHYECKON U
MIPOMBIIIJICHHON 0€30MacHOCTH;

[ OCHOBHBIE TPEOOBAHUS MPH 3aKITFOYEHUH IKCIIEPTU3BI HIKOJIOTUUYECKOM U
MIPOMBIIIICHHOH 0€301acHOCTH.

YmMmern

[ mpuoOpeTtath 3HaHUA B 00JIACTH HOPMATUBHBIX JTOKYMEHTOB I10
0€30MaCHOCTH W MIPOMBINUICHHOW CAaHUTAPHU;

] BBIOpaTh TEXHOJIOTHIO, 00eCTIeYMBarOIyI0 3()(hEKTUBHOCTD U
0€30MacHOCTh BEJICHUSI OTKPBITHIX M TIOJJ3EMHBIX TOPHBIX Pa0OT.

Bnanets

[ MHKEHEPHBIMH METO/IaMU PACYETOB BHIOPOCOB U COPOCOB BPEIHBIX
BEIIECTB B aTMOC(EpY U B BOJIHBIE 0OBEMBI,

[J OCHOBHBIMU HOPMATHUBHBIMU JOKYMEHTaMH (JJOKYMEHTBI
MEXKOTPACIEBOI0 MPUMEHEHHUS 110 BOITPOCAM IMPOMBIIIJIEHHOMN
0e30macHOCTH M OXpaHbl HeAp, DefepanbHble HOPMBI U TIPAaBHIIa B 00J1aCTH
MPOMBIIIIEHHON Oe3omacHocTH «lIpaBuna 6e30macHOCTH MPU BEICHUN
TOPHBIX paboT U TepepadOTKe TBEPBIX MOJIE3HBIX UcKomaeMbix», CHullsbr,

CanlluH, I'OCTwo1 u I1T3).




4. CTpyKTypa, 00bEM U coep:kaHue TUCIHILTHHBI (MOXYJIs)

OO6u1as TpyJ0EMKOCTh JUCLUIUIMHBI COCTABISIET 4 3a4eTHBIX equHUl 144 akaj. 4acoB, B TOM YHUCIE:

— KOHTaKkTHas pabota — 8,6 akaj. 4acos:

— ayauTOpHas — 6 aKkaj. Jacos;

— BHeayJuTopHas — 2,6 akaj. yacoB

— caMocTosATeNbHas paboTta — 126,7 akan. 4acos;
— IOJrOTOBKA K dK3aMeHy — 8,7 akaj. Jaca

®opma aTTecTaluy - IK3aMeH

AynutopHast e
KOHTaKTHasl paboTa 3= dopma Tekymero
5 K
B aKaJ. yacax 15 Bu KOHTPOJIA
Pasnen/ Tema g, ( ) S A . P Kox
> & © | caMoCTOATEeNbHON | yCIIeBaeMOCTH U
JHCIHTUTIHBI N £ o . | xoMmereHIMN
g £ padoTet MIPOMEKYTOUHOH
nmab. | mpakt. | 3@
Tek. p R aTTecTalu
3aH. 3aH. o &
1. 1. Beenenue
1.1 BBeneHue B TUCLUIIINH ITonroroska k
a ! y A CemuHaApCKOE
«[IpoBenenne u KperieHue 1 JIEKLIHOHHBIM SaHSTHE
TOPHBIX BEIPAOOTOK» 4 3aHATHIM
1.2 Buasl KanuTalbHBIX U IToaroroBska K
CemMuHapckoe
HOATOTOBUTEIBHBIX 1 JIEKIHOHHBIM
3aHsTHE
BEIPabOTOK 3aHATHIM
Hroro no pazneny 1 1
2. 2. IlpoBeneHne M KperuleHHe
TOPU30HTAIBHBIX W  HAKJIOHHBIX
BbIpabOTOK
YcrTHBI onpoc.
21 Croco0sr u p
IToaroroBka K [IpoBepka
TEXHOJIOTHIECKHE CXEMBI
1 /11 6 MPaKTHYECKUM TOTOBHOCTH K
NPOBEACHNUSI W  KPEIUICHHS
3aHATUAM MPAKTUYECKOMY
TOPHU30HTAIBHBIX BEIPaOOTOK
3aHATUIO
VYeTHbli onpoc.
[Toaroroska k [IpoBepka
2.2 bypoB3psIBHBIE pabOTHI 6 MPaKTHYECKUM TOTOBHOCTH K
3aHATUAM MPAKTUYECKOMY
3aHATUIO
IToaroroska k ITonroroska k
2.3 MexaHu3npoBaHHas
4 6 MPAKTUIECKIM MPaKTHYECKUM
BBICMKa IMOPO bl
3aHATHSIM 3aHATHSIM
VYerHbli onpoc.
[Toaroroska k [IpoBepka
2.4 TlpoBeTpuBaHue 12 MPaKTHYECKUM TOTOBHOCTH K
3aHATUSIM MPaKTUUECKOMY
3aHSTHUIO
VYerHbli onpoc.
IToxroroska k ITpoBepka
2.5 IMorpy3ka nopost 4 MPaKTHYECKUM TOTOBHOCTH K
3aHATUSIM MPaKTUUECKOMY

3aHATHUIO




VYerHbll onpoc.

IToaroroBka k [Iposepka
2.6 TIpu3aboiiHblil TPaHCTIOPT 2 MPaKTHICCKUM TOTOBHOCTH K
3aHSTHSIM MPAKTUYECKOMY
3aHSATHIO
VYeTHbll onpoc.
IToaroroBka k [Iposepka
2.7 Kpemenue BoIpabOTOK 12 MPaKTHICCKUM TOTOBHOCTH K
3aHITHSIM MPaKTUICCKOMY
3aHSATHIO
VYerHbli onpoc.
IToaroroBka k [Iposepka
2.8 BcnomorarensHbie A POBCP
6 MPaKTHICCKUM TOTOBHOCTH K
paboThI
3aHITHSIM MPaKTUICCKOMY
3aHSTHUIO
VYerHbli onpoc.
2.9 OcobGeHHOCTH IMoaroroBka IMposepka
NPOBEICHUSI U  KPEIUICHHS 2 MPaKTHICCKHM TOTOBHOCTH K
HAKJIOHHBIX BBIPAOOTOK 3aHSITHSIM MPAKTUIECKOMY
3aHSTHIO
HUroro mo pazaery /11 56
3. 3. TIpoBenenne u KperuieHHe
BEPTUKAITHHBIX CTBOJIOB
IToaroroBka K
3.1 O6mue cBemeHHus O A .
1/11 JIEKIIMOHHBIM VYerHblit onpoc
BEPTHKAIBHBIX CTBOJIAX
3aHITHSIM
3.2 Croco6sr u IoaroToBka K
TEXHOJIOTUIECKHE CXEMBI JIEKIHOHHBIM U N
8 VerHblii onpoc
MPOBEICHUS M  KPEIUICHUS MPaKTHYECKUM
BEPTUKAIBHBIX CTBOJIOB 3aHATHIM
VerHbli onpoc,
3.3 BypoB3priBHBIE PaOOTHI IonroroBka k MpoBepKa
npu MPOBEICHUU 8 JICKIIMOHHBIM TOTOBHOCTH K
BEPTUKAIHHBIX CTBOJIOB 3aHATHIM MPAaKTHUECKUM
3aHATUIM
34 [IpoBerpuBanue IToaroroBka K
BEPTHKAIIBHBIX CTBOJIOB IPH 12 JIEKIHOHHBIM Verublii onpoc
UX MPOBEJICHUN 3aHSITHSIM
VerHbli onpoc,
IToaroroBka K
3.5 TIlorpy3ka moponmsl B JIEKIIMOHHBIM H fposepia
’ py p 8 TOTOBHOCTH K
BEPTHKAIBHBIX CTBOJIAX MPaKTHIECKHM
MPAaKTHUECKUM
3aHSITHSIM
3aHATUAM
YcTHEI ompoc
4 [ToaroroBka k poc,
MpoBepKa
~ JICKIITMOHHBIM U
3.6 IIpoxomueckuii mogpeM 8 TOTOBHOCTH K
MPaKTHIECKHM
PAKTHYCCKAM
3aHSITHSIM
3aHATUAM
VYerHblit onpoc,
IToaroroBka K
. MpoBepKa
3.7 Bo3BencHue BpeMEHHOM U JIGKIIMOHHBIM U
N 12 TOTOBHOCTH K
MNOCTOAHHOU KPENH MPakTU4CCKUM
MPAKTAYIECKUM
3aHSITHSIM
3aHATUAM
IToaroroska k
3.8 Bomoorius u JIEKITMOHHBIM 1 M,
8 VYcrHslii onpoc
BOJIOYJIABJIMBAHHE B CTBOJAX MPaKTHIECKUM
3aHSITHSIM
IToaroroBka k
3.9 CneuunanbHpie CHOCOOBI
JIEKIHOHHBIM U .
NPOBEICHUSI U  KPEIUICHHS 34 VYerHslii onpoc
MPaKTHIECKUM
CTBOJIOB
3aHITUSIM
IToaroroBka k
JIEKIHOHHBIM U .
3.10 Bypenue cTBOIOB 2 VYerHblii onpoc

NMPaKTUICCKUM
3aHATUAM




Hroro no pasneny

/11 | 694 |

4. 4. Opranmsauus pabor mpu
HPOBEACHUH M KPEIUICHUH TOPHBIX

BBIPabOTOK

VYeTHbll onpoc,
4.1 [opsimox pacuéra IonroroBka k MpoBepKa
00BEMOB pabort Ha 1 1,3 JIEKIMOHHBIM TOTOBHOCTH K
HPOXOAYECKHUIT IIMKII 3aHATHAM HPaKTHYECKUM

3aHATHAM

HUroro mo pazaerny 1 1,3
Hroro 3a cemectp 421 | 126,7 9K3aMeH
HToro 1o QUCIUAILUIMHE 421 | 126,7 SK3aMeH




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

rI1yOMHAaxX» UCHOB3YIOTCS TPAJIULIMOHHASI U MOYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

[lepenaya HEOOXOMUMBIX TEOPETUYSCKUX 3HAHUH U (OPMUPOBAHHME OCHOBHBIX
npenocraBieHuil mo Kkypcy «Pa3paborka pya Ha OodbIIMX TIyOMHAX» MPOUCXOIUT C
UCIIOJIb30BAHUEM MYJIbTUMEAUNHOTO 000PYI0BaHUS.

Jlexuimu TMPOXOJAT B TpaAMIHMOHHOW ¢dopme, B QopMe JeKIHH-UHPOPMAIIHA,
TEKIUUA-KOHPEPEHIINH, JCKIUNH-KOHCYIbTallMd HW TPOOJEeMHBIX JeKiui. TeopeTmueckuit
MaTepuai, W3JI0KEHHBII M OOBSACHEHHBIM CTyJIEeHTaM Ha JEKUUAX-MHPOpPMAlUIX, MOJJICKUT
CaMOCTOSITEIbBHOMY  OCMBICJIEHHIO W 3anoMHHaHui0. COBOKYIHOCTb  JIOKJIAJOB IO
MpeBapUTENbHO TMOATOTOBIEHHOW MpoOJeMaTHKe CIENaHHbIX Ha JEKIUU-KOH(epeHIun
o0OecreunBaeT BCECTOPOHHEE OCBEIIEHUE TPOOJIEMBbI 3a CUET JOMOJHCHUS W YTOYHCHHS
npenojaBaTesieM, a TakKe IOJBEACHUEM HTOrOB B KOHIIE JIEKIMH C (HOpMYIHpOBaHUEM
OCHOBHBIX BBIBOJIOB. TeopeTHUeCKui MaTepual Ha MPOOJIEMHBIX JICKIIUAX SIBIISIETCS PE3YJIbTaTOM
YCBOEHHUS MOJTYyYEHHOU HHPOPMAIIIH TOCPEACTBOM ITOCTAHOBKH IIPOOIEMHOT0 BOIPOCa U MOKUCKA
nyreil ero pemeHus. Ha  JIeKIUAX-KOHCYJNbTAalMsIX HW3JIOKEHHE HOBOTO  Marepuasa
CONPOBOXAAETCS] IOCTAHOBKOM BOIIPOCOB U AUCKYCCUEH B MMOMCKAX OTBETOB HAa 3TH BOMPOCHI.

[Ipu npoBeeHNN MPAKTUYECKUX 3aHATHI UCTIOIB3YETCsl padoTa B KOMaHEe, KOHTEKCTHOE
oOydeHue, 00yuyeHUEe Ha OCHOBE OIbITA, «MO3TOBOM IITYPM» U TPAJAULIMOHHBIA CEMUHAP.

CamocrosiTenbHasi paboTa CTUMYIHUPYET CTYICHTOB B MPOIECCE MOATOTOBKH JOMAIITHUX
3alaHUi U TOKJIAJ0B JIJIsl IPAKTUYECKUX 3aHIATHH, IPU MTOATOTOBKE K UTOTOBOU aTTECTALIUH.

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

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

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

a) OcHoBHas1 IMTEpaTypa:

1. KanmbikoB B.H. [IlIpomecchl mMOI3eMHBIX TOpPHBIX paboOT [DIEKTPOHHBIN
obpasoBatenbHblii pecypc]: Yueonoe mocobme / B.H. KammsikoB, N.T. Cnammmn, D.1O.
Memepsikos; @PI'BOY BO «Marautoropckuii rocyJapCTBEHHbBIN TEXHUYECKUI YHUBEPCUTET UM.
I. . Hocogay. — MarsuToropck, 2013. — Pexum JOCTyTIa:
http://catalog.inforeg.ru/Inet/GetEzineByID/296509

2. Kcenmzenko JI.C. 3akoHOMepHOCTH AehOpMUPOBAHUS U Pa3pyIICHHUS CHIIBHO CHKATHIX
TOPHBIX MOPOJ] U MaccUBOB [DNIEKTPOHHBIN 00pa3zoBarTenbHbIi pecypc]: HayuHoe aiekTpoHHOE
uznanue / JI.C. Kcenmsenko, B.B. Makapos, H.A. Onanaciokx; ®T'AOY BO «J/lansHeBOCTOUHBII
denepanbHbll  yHUBepcuTeT». —  BrmamumBoctox, 2014, -  Pexum  goctyna:
http://catalog.inforeg.ru/Inet/GetEzineByID/304478

3. lllaxTHOE M MOI3EMHOE CTPOUTENBHCTBO: Yued. st By3oB: B 2 1./ B.A. Kaprosus u ap.
— M.: U3n-Bo Akanemun ropHbIX Hayk, 2013. — 532 c.

0) JlonmosiHuTEIbHAS JIUTEpaATypAa:

1. BopoBkoB F0.A. TexHomorus 70OBIYM MOJE3HBIX UCKOMAEMBIX TTOI3EMHBIM CIIOCOOOM
[DnexTponHbIi 00pa3zoBarebHbIil pecypc] / HO.A. boporkos, B.I1. Ipo6anenko, /I.H. Pe6pukos;
000 «Axkanemus-Menuna». — M., 2012. — Pexxum gocrymna:


http://catalog.inforeg.ru/Inet/GetEzineByID/296509
http://catalog.inforeg.ru/Inet/GetEzineByID/304478

http://catalog.inforeg.ru/Inet/GetEzineBylD/293731

2. l'opHOMpOX0q4ecKre MalIuHbl U KOMILICKCHI: Yueb. mis By3oB / JI.I'. I'pabuak u ap.—
M.: Henpa, 1990. — 336 c.

3. Hopomes 10.C. PanmonanpHble peXUMBbl paOOThI TOPHBIX MAaIIUH [DJIEKTPOHHBIN
obOpaszoBatenbHblli  pecypc]:  VYuebHoe mocooume [/ HO.C. J[lopome; ®IAOY BO
«/lampHeBoOCTOUHBIN (DenepanbHBIM yHUBEpCcUTET». — BrnamuBocTtok, 2013. — Pexkxum nmoctyma:
http://catalog.inforeg.ru/Inet/GetEzineByID/295173

4. Kwuramos M.JIL., Apynun C.A. TexHOIO0THS, MEXaHU3AIUS U OpTraHU3aIMs MOA3EMHBIX
TOpHBIX paboT: YuebHuk /it By3oB.- M.: Henpa, 1990.

5. HaconoB U.J1. u nap. TexHOIOTHS CTPOUTENBCTBA TOPHBIX Ipeanpustuii. — M.: Hexapa,

1990.

6. Ilepmuu B.B. Opranmsanus CTpOUTENBCTBA TOPHBIX BBIpaOOTOK. CrpaBoYHOE
nocooue. — M.: Hexapa, 1992, — 224 c.

7. IonuroB A.Il. CTpOUTENbCTBO BEPTHKAIBHBIX TOPHBIX BBIPAOOTOK [DIEKTPOHHBII
obpazoBatenbHbiil pecype]: Yueonoe mocobue / A.Il. IMomuros; ®I'BOY BO «Kysbacckuit
rocy/apcTBeHHbIH TexHu4Yeckuil ynuBepcuretr umenu T. @. I'opbaueBa». — Kemeposo, 2014. —
Pexxum noctyna: http://catalog.inforeg.ru/Inet/GetEzineByl1D/302111

8. CmupnskoB B.B. u n1p. TexHOJIOTHS CTPOUTETHCTBA TOPHBIX MPEINPUITHIA: Y YeOHUK
1utst By30B. — M.: Henpa, 1989. — 573 c.

9. CHUIT 3.02.03-84. ITox3eMHbIe TOPHBIC BHIPAOOTKH.

10. CtpowutesnbcTBO CTBOJIOB maxT U pyauukoB Crpasounuk / ITog pea. O.C. JlokykuHa u
H.C. bonotckux. — M.: Henpa, 1991. — 516 c.

11. lexypaun B.K. u ap. [IpoBenenne moa3eMHBIX TOPHBIX BBIPaOOTOK: Yuel. mocodue.
— M.: Henpa, 1991. — 304 c.

B) MeToanueckue ykazaHus:

1. Anb60M THMOBBIX CEUEHHH BEPTHKAIBHBIX CTBOJIOB U TOPU30HTAJIBHBIX BBIPAOOTOK.
MarnuToropck, 2001.

2. Mertoguueckne ~ ykazaHMsg ~— IO TEXHOJOTMYECKOMY  IPOEKTHPOBAHUIO
TOPHOAOOBIBAIOIINUX TPEINPUATANA MECTOPOXKACHUIN ¢ moa3eMHbIM criocooom ([Ipunoxenue k
BHTII 13-2-93) Cankr-Ilerepoypr. ['umipopyna, 1993.

3. PyKkoBOJCTBO 1O MPUMEHEHHIO THITIOBBIX CEYEHUH TOPHBIX BBIPAOOTOK ISl PYJTHHKOB
nseTHo Metamnypruu CCCP. — M.: MunucrepctBo 1BetHoi Metamtyprun CCCP. 1987.

4. Cnamwmmua  W.T. IlpoexkTupoBaHHME TOPHBIX NPEAIPUATHNH  [DIIEKTPOHHBIN
oOpazoBarenbHbIi pecypc]: Meroauueckue ykazanus mns crygentoB / M.T. Crnamumnun, AA.
I'orotun; ®I'BOY BO «Marautoropckuii rocyapCTBEHHbIM TEXHUYECKUI YHUBEPCUTET UM. [
. Hocosay. - MarnuToropck, 2013. - Pexum JIOCTYyTIA:
http://catalog.inforeg.ru/Inet/GetEzineByID/297542

5. TexHONOrMYECKHe CXeMbl CKOPOCTHOTO MPOBEICHUS TOPU30HTAIBHBIX M HAKIIOHHBIX
ropHbIX BbIpaGoTok. MYIT CCCP. COIO3IIAXTOCTPOM. BHUMOMIIIC. Xapbkos. 1978.

6. TexHOIOTHYECKHE CXEMBI COOPY)XECHHUS BEPTHKAIBHBIX CTBOJOB. XapbKOB:
COIO3IIAXTOCTPOM. 1979.

7. Tunosble macnopTa OypOB3pBIBHBIX padOT MpH MPOBEAECHUU TOPHBIX BBIPAOOTOK C
NPUMEHEHHEM CaMOXOJHOI0  OOOpYAOBaHHMs Ha pyIAHMKAaxX [BETHOW  MeTaTypruu.
VYerp-Kamenoropek: 1989.

r) [IlporpammHuoe odecneuenne u UHTEepHET-pecypcehl:


http://catalog.inforeg.ru/Inet/GetEzineByID/293731
http://catalog.inforeg.ru/Inet/GetEzineByID/295173
http://catalog.inforeg.ru/Inet/GetEzineByID/302111%208.%20Смирняков%20В.В
http://catalog.inforeg.ru/Inet/GetEzineByID/302111%208.%20Смирняков%20В.В
http://catalog.inforeg.ru/Inet/GetEzineByID/297542

IIporpammHoe oGecnieueHune

Haumenoanue 10 Ne norosopa Cpox neicTBuUs JTULIEH3UN

MS Windows 7

Professional(uis ~ |[1-1227-18 ot 08.10.2018 11.10.2021

KJIACCOB)

MS Windows 7

Professional (mns  |A-757-17 ot 27.06.2017 27.07.2018

KJ1aCCOB)

MS Off_lce 2007 Ne 135 ot 17.09.2007 OeccpouHo

Professional

7Zip cB0OOAHO pacnpoctpansemoe 110 OECCPOYHO

ACKOH Kowmmnac

3D 5.16 1-261-17 ot 16.03.2017 OeccpovHO

FAR Manager cB000IHO pacrpocTpansemoe [10 OECCPOUHO
IIpodeccnonanbubie 6a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI

HasBanue xypca CchlLIKa
HannonanpHas UH(}OpMaAITMOHHO-aHATUTHYCCKAS URL:
cucreMa — PoccuiiCknii MHIEKC HAyYHOTO LIUTUPOBAHUS )

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

(PWHIT)
HNudopmanmonnas cucremMa - EnuHoe OKHO JOCTyma K
HHGOPMAIMOHHEIM pecypcam

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

[Touckosas cucrema Akanemust Google (Google Scholar)[URL.: https://scholar.google.ru/

9 MarepuajibHO-TeXHUYECKOe o0ecneyeHne TUCIUIIINHBI (MOTYJIsT)

MarepuanbHO-TEXHHUECKOE 00ecTIieYeHHEe AUCIUTINHBI BKIIOYALT:

VY4eOHbIE ayAMTOPUU s TPOBENEHHS JIEKIMOHHBIX 3aHsATHHA. OcHamieHue:
MyJIbTUMEIUMHBIE CPEACTBA  XpaHEHHs, Mepedayd M IpeJcTaBleHus  HMHpopMaruu
(MynbTUMEIUNHBINA IPOEKTOP, IKPaH);

AymuTtopuu JUIs IpoBeIeHHs IPAaKTUYECKUX PadOT U CeMUHAPCKUX 3aHATUH. OCHalIeHHE:
MYJIbTUMEIWIHBIE CPEACTBA  XpaHEHHs, TMepedadyd |  TpeIcTaBleHUs  HH(OpMaIum
(MyJTBTUMEIUIHBI TPOEKTOP, SKpaH); HarjsiiHble ydeOHble MOCOOMs, TaOJMIBI, IUIAKATHI,
JIEMOHCTpAIlMOHHbIE 00pa3IIbl;

AynuTopuM JUIs TPYNINOBBIX W HMHIUBUAYAJIbHBIX KOHCYdbTalui. OcHalieHue:
nepcoHanbHbIe KoMmbioTepbl ¢ makerom MS Office, Autodesk Autocad, Surpac, Micromine,
BBIXOJIOM B MIHTEpHET U C IOCTYNOM B 3JIEKTPOHHYIO HWH(POPMAIIMOHHO-00pa30BaTENbHYIO CPEY
YHHUBEPCUTETA; HAIJIAHbIe YydeOHbIe TOCOOUs, TAOIUIIbL, IJIAKAThI, IEMOHCTPAI[MOHHbIE 00pa3Ibl;

AyIuTopuM Ui TEKYIIEro KOHTPOJS M MPOMEXYTOYHOM arrectauuu. OcHalleHHe:
MYJIbTHMEINIHBIE CPEICTBA  XpaHEHHs, TMepedadyd ¢  MpeIcTaBIeHUS  HH(OpMaIum
(MyJTBTUMEIUIHBIN TPOEKTOp, SKpaH); HarjsiHble TaONMIbI, IUIAKAThl, JIEMOHCTPAIMOHHBIE
00pa3Iipl;

AyIuTOpHH AJIS CAMOCTOSTENBHOM paboThl (KOMIBIOTEPHBIE KIIACCHI, YATAIBHBIE 3aJIbI
oubmuorekn). OcHalleHHe: TepcoHaIbHbIE KoMIbioTepbl ¢ maketom MS Office, Autodesk
Autocad, Surpac, Micromine, BeixogoM B HWHTEpHET M C JOCTYIIOM B O3JCKTPOHHYIO
WH()OPMAITMOHHO-00Pa30BATEIBHYIO CPEly YHUBEPCHUTETA,

[Tomemienuss A XpaHeHUs W NPOPUIAKTHYECKOTO OOCIYKMBAaHUS  Y4eOHOTO
o0opynoBanus. OCHalllEHUE: CTEIUIaXKH, KHUKHbIE IIKa(bl, METAIUINYECKHE IIKA(bI, CTONBI IS
npOopHIAKTHIECKOTO 00CTyKMBaHUs y4eOHOTro 000py10BaHHUS.


https://elibrary.ru/project_risc.asp
http://window.edu.ru/
https://scholar.google.ru/

ITpunoxxenue 1

IlepeyeHb TeM A5l MOATOTOBKYU K CEMUHAPCKUM 3aHATHSIM:
1. Bgenenue B aucuumiuny «Pa3paboTka pya Ha 6onbiux riayouHaxy». ConepxaHue
JTUCIUIIMHBL, €€ 3HAYCHUE U CBSI3b CO CMEKHBIMH JTUCIUIUIMHAMHU.
2. Bwuapl KanuTaJIbHBIX U TOJATOTOBUTENBHBIX BEIPAOOTOK.
3. Tlousarusa: «CoopyxeHue BoIpaboTKNY, «[IpoBeaeHue BoIpaboTKu», «BbrieMka
nopoJsl», «Bo3BeneHne mocTosTHHOM Kpenm», «Croco0 mpoBeieHus BHIPAOOTKIY,
«TexHonoruyeckas cxema IpoBEACHUSI BBIPAOOTKN».

Hepeqeﬂb TEM JJIA NIOATOTOBKH K YCTHBIM OIIpocCam:

1. Br16op opMbI 1 pazMepoB NOMEPEYHOTO CEYCHUS BEIPAOOTOK Ha OOJBIINX IITyOWHAX.

2. CrocoObl MpoBeneHUs: U KPEIieHUs] BBIPAOOTOK Ha OONBIINX TIyOMHAX: OOBIYHBIC H
CHelHalIbHbIE.

3. TexHonOrMuYecKue cXeMbl MPOBEACHUS U KPEIUIEHUS BIPAOOTOK Ha OOJIBIINX ITTyOMHAX.

4. TexHuueckue cpeacTBa OypeHus LITypPOB.

5. [Tapametpsl 6ypOB3pBIBHBIX PaboT.

6. BpyObl, KOHTYpHOE B3BIBaHUE, IPSIMOE, 00PATHOE U KOMOMHUPOBAHHOE HHUIIMHPOBAHUE.
be3BpyOoBbIe cxeMbl OTOOMKHU MOPO/IbI IPU ITPOBEAEHUH BbIPAOOTOK OOJIBIION HTMPUHBI.

7. CpexactBa MexaHHM3allUuM 3apsKaHus MMypoB. KauecTBeHHbIE TOKAa3aTeNu B3phIBa.

8. MexaHM3MpOBaHHAs BbleMKa MOPOAbI KOMOallHaMHM W30MpaTeIbHOrO JEHCTBUS H
OypoBbIMH KOMOaitHaMu. O01acTh MPUMEHEHHUS, TOCTOMHCTBA U HEJAOCTATKH.

9. TexHonoruyeckre cxembl KOMOAHOBOTO MPOBEJIEHHS M KpPEIJICHUs BHIPAaOOTOK Ha
Oonpiux rayonHax. KomOaitHOBbIE KOMITJIEKCHI.

10. Crioco6bl mpoBeTpUBaHUS TOPU3OHTAIBHBIX M HAKJIOHHBIX BBIPA0OTOK Ha OOJIBIIMX
[IyOMHAX: HarHeTaTeJbHBIN, BCAChIBAIOINNA 1 KOMOMHUpPOBaHHBIN. [IpoBeTpruBanne BrIpabOTOK
3a cYeT OOIEIIaXTHOM Jenpeccuy U BEeHTWIIATOPAMH MECTHOTO IPOBETPUBAHUS.

11. Tlorpy3ouHble MalIMHBI NEPUOAMYECKOTO M HENpEepbIBHOrO JedcTBUs. DpoHT
norpy3ku. CkpenepHble ycTaHOBKU. [Torpy3ouHo-TpaHCcnOpTHBIE MalIMHbL. /[Be da3bl MOTrpy3KH.
ITopsimok  pacyéra NPOU3BOAMTEIBHOCTH IOTPY30YHOM TEXHUKH. [ OpHOmpoXogdyeckue
KOMILIEKCBI.

12. Kiaccupukanusi TEXHOJOTHYECKUX cxeM npu3aboiiHoro tpancnopTa. OCHOBHBIC
TPYMIIBI TEXHOJIOTHYECKUX CXeM MPHU3a00MHOT0 TPAaHCIOPTA U 00JIACTH UX TPUMEHEHHUS.

13. Tumbl Kpered TOPHU3OHTAIBHBIX BBIPAOOTOK. Paboume XapaKTepHCTUKH KpeTew.
Bpemennas u nocrosiHHasi kpenu. PamHas, kene300eToHHas1, TIOOMHroBasi, OJ0uHasi OeTOHHa,
MOHOJIUTHAasE  O€TOHHass U  Kene3o0eToHHass  Kpenu.AHKepHas, HaOpbI3rOCTOHHAas U
KOMOMHMpoBaHHas kpenu. [lopsaok ux Bo3BeAeHHUS.

14. Hactunka penbcoBoro mytH. Ilpokianka TpyOompoBofoB U kabesnei. YcTpoHCTBO
BOJIOOTBOJIHOM KaHABKU. Mapkiieiaepckoe oobecredeHue.

15. TlpoBenenue u KpemjeHHe HAKIOHHBIX BBIPAOOTOK CBEPXY BHU3 (CTBOJIBI, YKIOHBI) U
CHHU3Y BBEpX (BOCCTAloOIIMe, CKaThl, pPyJAOCIyCcKH, OpemcOepru). BrieMka u morpyska mopojsl,
IIPOBETPUBAHHUE U BOAOOTIIUB.

16. Knaccudukanus BepTUKAIBHBIX CTBOJIOB. [lociemoBaTenbHOCTh CTPOUTEIHCTBA
CTBOJIOB PA3JIMYHOr0 HazHaueHHUsA. DOpPMBI MONEPEUHOrO CEUEHHUs CTBOJIOB. YYAaCTKH CTBOJA!
«Ycrbey, «Texnomormueckuii orxon» u «3ymndy». Ilonstue «KoaddunueHt ucnonb3oBaHuUs
MONEPEYHOI0 CEUYEHUS CTBOJIAY.

17. OObIuHBIC U CTICIHAIBHBIE CTIOCOOBI MPOBEICHUS M KPETIJICHUSI BEPTUKAIBHBIX CTBOJIOB.
CyIHOCTh MOCJIENOBATENbHOM, COBMEIIEHHOW U MapajljIeIbHOM TEXHOJOTMYECKHX CXEM



MPOBEJICHUS M KpeIUIeHus] CTBOJOB. Kpurepuu BpIOOpa TEXHOIOTHUUYECKON cxeMbl. OCHOBHBIC U
BCIIOMOTATEIIbHBIC TIPOXOTYECKHE TIPOIIECCHI.
18. OcobGenHocTu BeaeHUs OypOB3PHIBHBIX pa0dOT MPH MPOBEICHUH BEPTUKATBHBIX

ctBoJI0B. Tunel BB. Cpencrea unnnuuposanus. ['nyouna mmypos. Cxemsl
pacIoyiokeH sl MIypoB B 3a00e ctBoiia. Tumnsl BpyooB. KoHTypHOE B3pBIBaHHE.

19. Texuuueckue cpeinctBa OypeHus wWypoB B cTBosax. [lopspok 3apspkaHus LITypoB U
B3pbIBaHUS 3apsiioB BB B cTBomax. Texaudeckue mokaszareian OypoB3pBIBHBIX paboT.
20. HarnerarenbHbIi, BCAaCHIBAIONINIA 1 KOMOMHUPOBAHHBIN CIIOCOOBI POBETPHUBAHHUS

CTBOJIOB.

21. TlpoBeTpuBaHMEe CTBOJIOB CKBO3HOW cTpyeil. EcTecTBeHHass Tsra B CTBOJax.
[TocnenoBarenbHOCTh pacyeTa NPOBETPUBAHMS CTBOJIOB. THIIBI BEHTUIATOPOB. TpyOOnpoBOIb U
UX KPEIUICHUE B CTBOJIAX.

22. OcoOeHHOCTH MOrpy3KH HOpoJbl B CTBOJAx. ['pelidepHble MOrpy30YHbIE MAIIMHbI
PYYHOr0O ¥ MEXaHM3UPOBAHHOrO BOXJeHHUSA. CaMOXOJHbBIE NOrpy304Hble MalIUHbL. a3l
HOrpY3KH TOpOABI M HUX OTHOCHTENbHble 00BEMBI. IlocienoBarenbHOCTh —ONpeAeaeHUs
IPOM3BOIUTEIFHOCTH TOTPY3KH TOPOABI B CTBOJIE. YOOpKa HOpoasl B 3a00e CTBOJNA dYepes
NIEPEJOBYIO CKBAXKHHY.

23. Bugsl mpoxomyeckux MOABEMHBIX YCTaHOBOK. Kiaccmbukamus cxeMm OCHAIICHUS
npoxoayeckoro mnoabéMa. Ha3znaueHue M pa3sHOBUAHOCTH KoIpoB. beckompoBoil cmoco®
CTpOUTENbCTBA CTBOJIOB. [Ipoxoaueckue Oagpu W NPUHIUN WX pa3rpy3ku. HarsxkHble pambl U
Hanpasisome pamku. [Ipunennsie ycrpoiictBa. [luarpamma CKOpOCTH JBM)KEHUs Oanel B
ctBojie. llocnemoBaTenpHOCTh pacyéTa MNPOU3BOJUTEIBHOCTH MPOXOIYECKON IMOJBbEMHOMN
YCTaHOBKH.

24. Ha3znaueHume ¥ KOHCTPYKIIMM BpPEMEHHBIX KpemeWd B CcTBojlaXx. TpeOoBaHUS K
MOCTOSIHHOM Kperu BepTUKaJIbHBIX CTBOJOB. MaTepuaisl kpernu. MoHoMuTHas OeTOHHAas Kpellb,
e€ JIOCTOMHCTBA U TOCJEI0BaTEIbHOCTh BO3BEACHU. ['acuTenn CKOpOCTH JBUKEHUSI OETOHHOU
cmecu 1o TpyOam. Buasl mpuzaloiinbix omnanxyOok. Ilopsaok Bo3BeneHHs THOOMHTOBOM,
JepEBSIHHON U HaOpbI3rOeToHHOM Kpeneil. «CyXoi» u «MOKpBIi» HaOpBI3rOETOH.

25. baneiiHblil BOTOOTIMB 1 00JIACTH €r0 MPUMEHEHHUs. BOJOOTINB ¢ MOMOIIIBI0 HACOCOB,

TUAPO3JIeBATOPOB U 3paudToB. BogoynasnuBanue B CTBOJIAX: Ke100aMH U
JPEHUPOBAHUEM.

26. BomomoHmkeHHE: ¢ MOBEPXHOCTH (MOTPYKHBIMU M apTe3MAaHCKUMHU HACOCAMH) U U3
MOJI3€MHBIX BBIPA0OTOK.

27. Knaccudukarus cenuanbHbIX CIIOCOOOB MPOBEICHUS CTBOJIOB HA OOMIBIINX TITyOHHAX.
3abuBHas ¥ ormyckHas Kpernn. CyITHOCTh BOJOITOHIKEHHS, IPUMEHsIeMOe 000pyT0BaHHE.

28. CxeMmbl 3aMOpaKMBaHUS MIOPO/I: HA BCIO TITyOWHY, CTyIIeHYaTasi, 30HaIbHasl, IOKaIbHasl.
Cxema 3aMOpaKuBaroIIel cTaHIuK. TaMITOHNPOBaHNE TOPHBIX MIOPO/I: IIEMEHTAIINS, TIIMHU3AIIHS,
CHWJIMKATH3aIMs, cMoim3anus U outymmsanus. CrocoObl M CXeMbl HAarHETAHUS B CKBaKUHBI
TaMITOHAKHOTO PacTBOpA.

29. CmjoniHoe, KOJOHKOBOE, pEeaKTUBHO-TYPOMHHOE M pOTOpHOE OypeHHe Ha OOJbIINX
riyouHax. Ilpumensiemoe o0opymoBaHHE W CXeMBI MPOMBIBKH. CIIOCOOBI KPETUICHUSI CTBOJIOB
nocneOypeHus: MOrpy>KHOM, CEKIIMOHHBIN U KOMOMHUPOBAHHBIH.

30. Ompenenenrie MPOAOKUTEIBHOCTH MPOXOTISCKOTO IMKIA HA OOJBIIUX TIIyOMHAaX.
[TocnenoBaTenbHOCTh COCTaBIIEHUsI Ipaduka opraHu3anuu padoT (IUKIOTpaMMBbl). Y IeIbHbBIE
3aTpaThl BPEMEHU Ha BBINOJHEHUE ornepaiuil. OnpenenaeHre CKOpoCTH MPOXOAKU BBIPAOOTKU U
MIPOU3BOUTENILHOCTH TPyAa Mpoxoaunka. [lokazaTenu TeXHHUECKOTO OCHAIICHHSI POXOJIKH.



IlepeyeHb TeM VISl MOATOTOBKH K HHIAMBHAYAJILHBIM cO0ecel0BAHUIM:

1. Copepxanne nucuurumabl «Pa3zpaboTka pya Ha OOJBIIMX TITyOMHAX», €€ 3HAYCHUE U
CBSI3b CO CMEKHBIMU JTUCIUTLTHHAMH.

2. Buapl KanuTanbHBIX U MTOTOTOBUTEIBHBIX BEIPAOOTOK IPH pa3paboTKe pya Ha OOJIBIINX
r1yOUHaX.

3. IIpoBeneHue u KperuieHHe TOPU30HTAIBHBIX M HAKIIOHHBIX BBIPAOOTOK IpU pa3paboTke
pyA Ha OOJIBIIMX TITyOUHAX.

4. TlpoBeneHue W KPEIUICHHE BEPTUKAIBHBIX CTBOJIOB IPH pa3pabOTKe pya Ha OOJIBIINX
r1yOUHaX.

5. Opranuzanus paboT pH MPOBEICHUH U KPEIUICHUH TOPHBIX BEIPAOOTOK P pa3paboTke
pyA Ha OOJIBIIMX TITyOUHAX.

KonTpoasnas padora:
1. Tlo UCXOAHBIM aHHBIM HAYEPTUTH CEUYECHUE TOPHOI BHIPAOOTKH, MPOBEPUTH €T0 TIO
JOTYCTUMOM CKOPOCTH JIBUXKEHUS BO3AyXa, BEIOpATh M pacCUnUTaTh MapaMeTphl KPEIH.
2. OO6ocHoBaTh 000pyAOBaHKE, MPUMEHSIEMOE HA TIPOXOJIKE TOPHOM BHIPAOOTKHU.
3. Paccunrath BpEMsA Ha BBIITOJIHCHNUE OCHOBHBIX TEXHOJIOTHUYCCKUX onepaunﬁ

Hcxonnbie naHHbIE:

[TokazaTenu En. usmepenus 3HayeHue
1. 'ogoBast MpoU3BOIUTENBHOCT PYIHUKA MJIH. T 0,3+0,05*Bap
2. IlpoTseHHOCTh BBIPaOOTKH M 50+10*Bap

1) onHOMyTEBOM KBEpLLIAr
2) IByXIyTEBOM KBEpIILIar

3) OTKaTOYHBII HITPEK C CAMOXOAHBIM TPAHCIIOPTOM
Ha THEBMOKOJIECHOM XOJIy

3. Tumnsl BeIpaboOTOK

4. I'my6uHa 3a710KeHHUs] BBIPaOOTKH M 250+50*Bap

Ho 15 Bapuanra
BKJIIOY: S+Bap

5. KoaddurmeHT kpenoctu nopo
(b p POt JUTsI BAPUAHTOB C 16:

30-Bap
6. O6beMHas Macca IOPOJIbI /™ 1,5+0,1*Bap
7. AGpasuBHOCTH MOPOJL Mr Bap

YeTHbIE BAapHUAHTHI - cnabas

8. OGBOAHEHHOCTH BHIPAOOTKH
HedeTHbIe BapUaHTHI - CHITbHAS

Konrtponsnas padora Ne 2:I1o naHHBIM KOHTpoJIbHOU paboThl Ne 1 mpoBecTH 060CHOBaHUE
HKOJIOTUYECKOM U MPOMBIIIICHHOM 6e30MacHOCTH 000py10BaHNUs, IPUMEHIEMOT0 Ha MPOXOJIKE
TOpPHOH BBIPAOOTKU NpH pazpaboTke pys Ha OONBLINX TTTyOUHAX.

[TpakTuyeckas pabora. DKOHOMHUECKH 0OOCHOBAThH SKOJIOTMYECKYIO M IPOMBIIIUIEHHYIO
0€301acHOCTh pa3pabOTaHHON TEXHOJIOTUYECKOH KapThl IPOXOIKU TOPU30HTAILHON TOpHON
BBIPaOOTKH Ha OOJIBIINX TTyOMHAX (B COOTBETCTBUU C JAHHBIMHU, TOJTYYEHHBIMHU ITPH BBITTOJTHEHUN
pacuyeTHO-TpaduIecKoil paboThl).

PacuerHo-Tpaduueckas padbota. PazpaboTaTh TEXHOIOTUYECKYIO KapTy MPOXOJIKU
TOPU30HTAILHON TOPHOM BBIPAOOTKH HA OOJBIINX TIIYOMHAX B COOTBETCTBUU C JAHHBIMH U3
TaOJIUIIBL.




PacuetHo-rpaduueckas padora. PazpaboTaTs TEXHOJOTHUECKYIO KApTy MPOXOIKH
TOPU30HTAILHOW TOPHOM BBIPAOOTKH B COOTBETCTBUU C JAHHBIMH U3 TAOJIHIIBI.



HaumenoBanue naHHBIX ‘ B " HT
1 2 3 4 5 6 7 8 9 10 11 12

HpoH3EOMTENbHOCTS PYHITK?, 0,4 05 06 | 07 | 08 | 09 10 | 11 | 12 | 13 |14 | 15
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
;ﬂy@Ha 3AIONEHNA BLIPAOOTIH, | 54y, 250 300 | 350 | 400 | 450 500 | 550 | 600 | 650 | 700 | 750
KoaddurmenT kpermoctu 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
O6bEMHAs Macca IOpoJI, T/M>:

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

HanmeHoBaHME TaHHBIX BAPHWAHTEB
13 14 15 16 17 18 19 20 21 22 23 24

TIpOH3BONHTENLHOCTE PYAHHK2, 16 1,7 18 | 1,9 2,0 2.1 2.2 2.3 2.4 25 26 |27
MJIH. T/TOJT
[TpoTsHKEHHOCTH BBIPAOOTKH, M 270 280 290 300 310 320 330 340 350 360 370 | 380
Tun BepaboTKu*? 3 4 5 2 3 4 5 2 3 4 5 2
I'mybuna 3anoxenus BeipadboTku, M | 800 850 900 880 860 840 820 800 780 760 740 720
Koaddunuent kpernoctu nmopox 14 13 12 11 10 9 8 9 10 11 12 13
AOGpa3zuBHOCTh MOPOA, MT 28 30 32 34 36 38 40 42 44 46 48 50
O6BEMHAs Macca TOPOJI, T/M>:

- HaJeraromen TOIIIN 1,6 1,55 15 1,45 1,4 1,35 1,3 1,25 1,2 1,25 1,3 1,35

- TIePECEKAeMBIX ITOPOJT 15 1,55 1,6 1,65 1,7 1,75 1,8 1,85 1,9 1,95 2,0 1,95
OG6BOHEHHOCTD BHIPAGOTKH, M°/4 160 210 250 310 360 410 460 510 460 410 360 310

*: 1 — omHOITYTEBOM KBepuuIar, 2 - ABYXIyTEBOW KBEpILIar; 3 — OJHOIYTEBOW OTKATOYHBIN MITPEK; 4 - ABYXITyTEBON OTKATOYHBIN IITPEK; S5 —

HOZ[STa)KHBIfI OTPCK




[Ipunoxenue 2

OueHovHbIe cpeaCTBA /JIsl MPOBeAeHHUsI IPOMEKYTOUHOI aTTeCTAlNU

CTpyKTypHBI
DJIEMEHT

KOMIICTCHIIN U

[TnanupyemMble pe3ynbTaThl 00yUdCHHS

OneHouHble CpeacTBa

OIIK-8 cnioco6HOCTHIO BLIOUPATH U (MJIN) pa3padaTbiBaTh ofecneyeHHe HHTErPUPOBAHHBIX TEXHOJOTHYECKUX CHCTEM IKCIIyaTAIIMOHHOM
pa3BeaKH, 100bIYU U NMepepadoTKH TBePABIX M0JIE3HBIX HCKONAeMbIX, a TAKKe NMPeINPHUATHI 10 CTPOUTEIBCTBY M IKCIIYaTAIlUM MOJ3EeMHBIX
00beKTOB TEXHMYECKHUMHU CPeICTBAMH € BICOKUM YPOBHEM aBTOMATH3AIUM YIIPABJIEHUSA

3HaTe

—OCHOBBI I'€0JIOTUH U METO/BI
onpeneneHus
(bU3MKO-MEXaHUYECKUX
CBOMCTB I'OPHBIX ITOPOJ;

—TEXHOJIOTUYECKUE U
(bu3nKo-MexaHn4YeCcKHe
CBOMCTBA F'OPHBIX ITOPOJ U
MacCHBOB;

—TEXHOJOTUYECKHE CHCTEMBI
AKCIUTyaTallMOHHOM
pa3BekH, J00bIYU U
nepepaboTKH TBEPIbIX
IIOJIE3HBIX NCKONAEMBIX;

—OCHOBBI CTPOUTEIBCTBA U
JKCIUTyaTalluy OA3EMHBIX
00BEKTOB TEXHHUUECKUMHU
CPEICTBAMM C BBICOKMM
YPOBHEM aBTOMaTH3aLlUU
yIpaBJIeHUS.

Ilepeuenn TeopeTHYeCKMX BONIPOCOB K IK3aMEHY:
Knaccupukanuss BepTUKambHBIX CTBOJIOB. CHocoObl M TEXHOJOIMYECKHE CXEMbl HX
IIPOBEJICHUS U KPEIUIEHHUs IpH pa3paboTke pyn Ha Oonpmux riiyouHax. Kpurtepuu BbiOOpa
TEXHOJIOTUYECKUX CXEM.
Br160p popmbl 1 pazMepoB MONEPEYHOIO CEUYEHUS BEPTUKAIBHBIX CTBOJIOB IPU pa3padOTKe
pya Ha Oonpmmx riayouHax. Ilonstue «KosadduuueHT ucronb30BaHUs CEYEHUs CTBOJIAY.
Tunoselie ceueHus CTBOJIOB.
Ilonatus «TexHosorudyeckut OTX01», «YCTbe CTBOJIA». OJIEMEHThl YCTbs CTBOJIA.
Pa3sHOBHIHOCTH KOHCTPYKIIMI YCTBEB CTBOJIOB.
IlocnenoBaTrenbHOCTh TNPOBEACHHUS YCTHEB CTBOJIOB NIpU pa3paboTKe pyA Ha OOJBIINUX
riyounHax. CocTaB KOMIUIEKCOB 000PY0BaHUs ISl IPOBEACHUS YCThEB CTBOJIOB.
[locnenoBarenbHas TEXHOJIOTHYECKAs cXeMa MPOBEJEHHs CTBOJIOB MpHU pa3paboTKe pya Ha
Oonpiux riayonHax. O6iacTe MPUMEHEHHUs], TOCTOMHCTBA, HEIOCTATKH.

[TapannenbHas TeXHOJOrMYecKass CXeMa IpPOBEAEHHUS CTBOJIOB NpH pa3paboTKe pya Ha
Oonpiux riayonHax. O6iacTe MPUMEHEHHUs, TOCTOUHCTBA, HEIOCTATKHU.
[TapannenbHO-IMTOBAsT TEXHOJIOTMYECKasi CXeMa MPOBEJEHNs CTBOJIOB IpU pazpaboTke pya
Ha OonbinX rayonHax. O6gacTb NpUMEHEHUs, TOCTOMHCTBA, HEJJOCTATKH.
CoBMellleHHAsT TEXHOJIOTHMUYECKasi CXeMa IPOBEICHUs CTBOJOB NpU pa3paboTKe pya Ha
60bIKX rayonHax. JlocTOMHCTBA, HEIOCTATKU U 00J1aCTh MPUMEHEHHUSI.
TpeboBanust Kk OypoB3pBHIBHBIM paboTaM HpU MPOBEJAECHUHN CTBOJIOB Ha OOJIBIIMX TIyOMHAX.
Br160op mapameTpoB OypOB3pBIBHBIX paOOT MPH MPOBEIEHUN CTBOJIOB.

. Tunbl BpyOOB IpH MPOBEACHUH CTBOJIOB, UX BBIOOp. Pacmonoxxenue mmyposB B 3a60e.




CTpyKTypHBIi
JIEMEHT
KOMIIETEHINH

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouyHble CpeacTBa

. HpI/IHHI/IHBI A CIIOCOOBI KOHTYPHOI'O B3pLIBaHUA IIPH IIPOBCACHHUHU CTBOJIOB Ha OOJIBIIINX

rITyOuHax.

. CriocoObl U TEXHUYECKUE CPEACTBa OypeHus HIITYPOB B CTBOJIAX.
. IlocnenoBaTenbHOCTD 3apspKAaHUS IIITYPOB B CTBOJIAX HA OONBIINX TITyOUHAX.
. CriocoObl 1 cXeMbl NMPOBETPUBAHUS CTBOJIOB NMPH UX MPOBEACHUU Ha OOJBIIMX TITyOHMHAX.

BeHTunsmmonHoe 000py10BaHueE.

. @a3el IOrpy3Ku opoAbl B CTBOJIAX. TexHuueckue CpeacCTBa MOI'PY3KHU MOPOALI, UX BBI60p.

Y6opka nopo/ibl U3 320051 CTBOJIA UEPE3 NEPEOBYIO CKBAXKUHY.

. Tunbl Gazelt, cxembl UX pa3rpy3Kd U OCOOEHHOCTHU MX MepeMEeIleHHs B CTBOJIAX.
. Kommuiekcol ropHOIIpoxoqueckoro o0opyAoBaHus AJis IpoBeAeHusl cTBosoB. X cocras u

obnactu IIPUMCHCHMUA.

. Haznauenne m cocraB IpoxXoauecKod NOABEMHOM YCTaHOBKM. lIpuHImnel ompeneneHus

MIPOM3BOIUTENHHOCTH MTOAbeMa MOpobl. Kimaccudukamus cxeM OCHAICHHUS TPOX0I4ECKOT0
noanéma.

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

CTBOJIA.

. HaznaueHnne M 1ocCnenoBaTeIbHOCTh BO3BENCHMS BPEMEHHOW KpENHM IIPH COOPYKEHUU

CTBOJIOB Ha OOJBIINX TTyOHWHAX.

. Haznauenue 1 BUbpI TOPHBIX Kpemnel cTBosIoB. TpeboBaHus, IPEebIBIsEMbIE K HUM.
. IlocnenoBarenbHOCTE M TEXHUYECKUE CPEACTBA BO3BEICHUS BEHLIOBOM, MOHOJIMTHON

O0eTOHHOW, HaAOpBI3TOETOHHONM M aHKepHOM Kpeneil Ha Oonpmux TayOumHax. Tumsel
pu3a00MHBIX ONaNTyOoK.

. CIocoOBl U CXEMBI BOOOOTIMBA W BOJOYJIABJIMBAHUA B CTBOJIAX IPU HMX HNPOBCACHUN Ha

OOJBIINX TTTyOUHAX.

. [Monsitue «lIpoxomueckuit mukm». CocTaB MPOIECCOB U OMEPAMM MPOXOJIECKOTO ITUKJIA.

[Tpunuuns! pazpaboTku rpaduka opraHuzauu pador B 3adoe.

. TeXHUKO-DKOHOMHYECKHE TIOKA3aTell TPOBEICHHS BBIPAOOTOK MpH pa3paboTke pya Ha

Oonpx rayouHax. [IpyHIUIBL UX ONpeaeeHus.

. Kimaccudukanmsi cnenuanbHeIX CrOocoO0B MPOBEJEHUS CTBOJOB TPH pa3paboTke pya Ha




CTpyKTypHBIi
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouyHble CpeacTBa

Oonpux riayouHax. O0iacTu UX IPUMEHEHUS.

. CrienimanpHbIi cioco0 MPOBEACHUS CTBOJIOB C IPUMEHEHHEM OTPaKAAIONINX Kpereil, 001acTh

€T0 IIPUMCHCHUA.

. BOI[OHOHI/I)KGHI/IC npu HOpoBCACHUH CTBOJIOB, 001acTh €ro NPpUMCHCHUSA U TNPUMCHACMOC

obopymoBaHue.

. CrtocoObl M TEeXHUYECKUE CPEACTBa OypeHHs CTBOJIOB IpH pa3paboTKe pyl Ha OOJBIINX

riyounax. O01acTi UX MPUMEHEHHUS.

. CriocoObl IPOMBIBKYM CTBOJIOB IIPH UX OypeHUU IpH pa3padoTKe pyx Ha OOJIbIIUX TITyOMHAaX.

HOpr,Z[OK BO3BCACHUA KPCIIN B HpO6prHHLIX CTBOJIax.

. CoopyXeHHe CTBOJOB C 3aMOpPaXMBAaHHEM IIOpOJ TpH pa3paboTKe pya Ha OONBIINX

FHY6I/IH3.X. Cxembl 3aMOpaXXUBaHUA IIOPOA U YCIOBUA UX IIPUMCHCHMUS.

. CnocoObl TaMIOHa)ka TOPOJ TPHU COOPYKEHHUU CTBOJIOB, HX CYHIHOCTh M YCJIOBUS

IIPUMCHCHU . CriocoOBI M cXeMBI HarHETaHUs B CKBAYKMHEI TAMIIOHAYKHOT'O pacTBoOpa, obnactu
X NPUMCHCHHA.

. Kimaccudukanus ropu3oHTaIbHBIX BBIPAOOTOK MPHU pa3paboTKe pyl HAa OONBIIUX IIyOMHAX.

CnocoObI ¥ TEXHOJOTHUECKUE CXEMBI UX MMPOBEACHU U KPCIJICHU.

. Be16op popmbl 1 pa3mMepoB MOMEPEUHOr0 CEYEHHS TOPU30HTAIBHBIX BHIPAOOTOK.
. CrtocoObl ¥ TEXHOJIOTHUECKUE CXEMBbI TPOBECHUS TOPU30HTAIBHBIX BEIpaO0OTOK. X BBIOOD.
. TexHonoruyeckass cxemMa IpPOBEIEHUS TOPU3OHTAIBHBIX BHIPAOOTOK OONBIION IIMPUHBI

YCTYIHBIM 3a00eM, € TOCTOUHCTBA.

. [Iporieccyl u omepanuu MPOXOIYECKOTO ITUKIA MPU OypOB3PHIBHOM CHOCOOE MPOBEACHUS

TOPHU30HTAJIBHBIX BBIpa6OTOK. IlocnenoBaTeabHOCTh UX BBIMOJIHECHUS.

. CriocoObl U TEeXHMUYECKHE CpeAcTBa OypeHHs IIIYpOB MPHU MPOBEAECHUU TOPU3OHTAIBHBIX

BBIPAOOTOK, UX BBIOOP.

. BypoBoil HHCTpYMEHT Ui BpallaTeiabHOro, y1apHO-IOBOPOTHOTO, YAAPHO-BpaIaTeIbHOTO U

BpalaTeabHo- YAapHOTro OypeHusl.

. [laciopT OypOB3pBIBHBIX pabOT U TPEOOBAHUS, IPEABIBISIEMbIE K HEMY.
. Tumbl BpyOOB IpH MPOBEACHUU T'OPU3OHTAIBHBIX BEIPAOOTOK, UX BBIOOP.
. be3BpyOoBbIE cXeMbl 0TOOMKHU MOPOBI MPU MPOBEACHUN BbIPAOOTOK OOJBIION MIMPUHBI, UX




CTpyKTypHBIi

HIIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouyHble CpeacTBa
KOMIIETEHINH
JIOCTOMHCTBA.
. Ilopsimox ompenenenus: TIyOMHBI M JUaMeTpa IIIMYpOB MpHU pa3paboTke pya HAa OOIBIINX
TyOuHax.
. Haznauenue u cnocoObl KOHTYPHOTO B3pBIBAHUSI.
YmeTh PacueTrHo-rpaduueckasi padora: Pa3paborarh TEXHOJOTHMYECKYIO KapTy IPOXOAKHU

—HCIOJIb30BaTh MPOTPaMMBbI JJIst
(dbopMUpOBaHUS TAHHBIX JUJIS
aHaln3a;

—pa3pabarbiBaTh rpapuKu
Oopranuzaiuu padboT npu
CTPOUTENbCTBE U
PEKOHCTPYKIIMH TOPHBIX
NPEANPHUATHH;

—00O0CHOBBIBAaTh pallMOHAJIbHBIC
napameTpsl
TEXHOJIOTHYECKHUX CUCTEM
AKCIUTyaTallMOHHON
pa3BekH, J00bIYU U
nepepadoTKH TBEPABIX
MOJIE3HBIX HCKOMAEMBIX;

—000CHOBBIBaTh palliOHAJIbHbIE
napameTpsl
TEXHOJIOTHYECKUX CXEM
CTPOUTENBCTBA H
AKCILTyaTaIuH MOJ3EMHBIX
00BEKTOB TEXHUYECKIUMHU
CpEeACTBAaMH C BEICOKUM
YPOBHEM aBTOMAaTH3AIHH
yIpaBICHUS.

TOPU30HTAIILHOW TOPHOH BHIPAOOTKH HA OONBINNX INTyOWHAX B COOTBETCTBUH C IaHHBIMH U3
TaONUIIbI, IPUBEICHHON B pa3ene 6 HacTosel padodel mporpaMMel.




CTpyKTypHBIi

JJIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouyHble CpeacTBa
KOMIIETCHIIUH
Bnanets —TOPHOU TEPMUHOJIOTUEN;

—HaBBIKaMH cOOpa TaHHBIX JIJIsI
aHaJM3a MPOEKTHOMN U
pabodeil TOKyMEHTaIlH, a
TaKXe JOKYMEHTAIMH 110
paboTe mpeAnpusTUs;

—MeTOoAaMHu
TEXHUKO-3KOHOMHYECKOTO
000CHOBAHUS POESKTHBIX
PELICHHUH 110 CTPOUTEILCTBY
1 OKCILTyaTalluu IMOA3€MHBIX
00BEKTOB TEXHHUYCCKUMH
cpeacrBaMu C BBICOKUM
YPOBHEM aBTOMATH3AIMU
YIIpaBJICHUS.

Konrtpoabnas padora Ne 1: 1o ucxoqusIM JaHHBIM, IPUBEIECHHBIM B pa3zeiie 6 HacTOALIEH
pabodeil mTporpaMMbl, HAUEPTUTh CEUYEHHWE TOPHOM BBIPAOOTKH, MPOBEPUTH €ro IO
JIOMTyCTUMON CKOPOCTH JIBM)KEHHUS BO3/1yXa, BBIOPATh W PACCUUTATh MapaMeTphl KPemu IMpH
pa3zpaboTke pya Ha OonplmIMX TIyOMHAX; 00OCHOBAaTH O0OpyIOBaHUE, MPUMEHSIEMOE Ha
MIPOXOKE TOPHOU BBIPAOOTKHU MpU pa3zpaboTKe Py Ha OOJIBIINX TITyOMHAX; PACCUUTATh BPEMS
Ha BBINIOJHEHNE OCHOBHBIX TEXHOJOTMYECKHX OMepanuil mpHu pa3paboTKe pyl Ha OOJbLINX
riyOuHax.

ITK-21 roToBHOCTBIO IEMOHCTPHPOBATH HABBIKH Pa3padOoTKH CHCTEM IO 00eCIeYeHHI0 IKOJOTHYeCKOi U NMPOMBILIICHHON 0€30IacHOCTH NpH
NPOU3BOACTBEe PpaldoT MO IJKCIUIyaTAlMOHHOH pa3BeaKe, 100bIYe M mepepadOoTKe TBepAbIX MOJIE3HBIX HCKONMAEMbIX, CTPOMTEJLCTBY H
IKCINTYATANMH MOA3EMHBIX 00bEKTOB

3HaTh

—OCHOBHBIE ONIPE/IETICHUS U
MTOHATHUS B 00JIaCTH
9KOJIOTUYECKOMN U
IIPOMBILLTICHHOU
0e301acCHOCTH;

—OCHOBHBIE TPEOOBAHHUS IPU
3aKJIIOYEHUHU HKCTIEPTU3bI
9KOJIOTHYECKOM U
IIPOMBILTIEHHOU
0C30ITacHOCTH.

Ilepeyens TeopeTHYECKHX BOMPOCOB K IK3aMEHY:

KauecTBeHHble moOKa3aTenu OypOB3pPHIBHBIX pabOT MpU MPOBEACHUU TOPU30HTAIBHBIX
BBIPAOOTOK MpH pa3paboOTKe Pyl Ha OONBIINX TITyOHHAX.

TexHuyeckue cpeAcTBa 3apsKaHMsl MITYPOB MPH MPOBEICHUN TOPU30HTATBHBIX BBHIPAOOTOK,
WX BBIOOD.

CnocoOsl ¥ CXeMbI TPOBETPUBAHMSI TOPU3OHTAIBHBIX BHIPAOOTOK MPH MX MPOBEACHUU MPHU
pa3zpaboTke pya Ha OOIBIINX MTyOMHAX. BEeHTHISIIMOHHOE 000pyIOBaHHE.

TexHuyeckue cpencTBa TMOTPY3KM TOPHOW MacChl TPH MPOBEASCHUM TOPU3OHTAIBHBIX
BBIPaOOTOK, UX BBIOOD.

TexHonornueckne cxembl MPU3a00MHOrO TpaHCHOpPTa MPH TPOBEACHHH OJIHOMYTEBBIX




CTpyKTypHBIi
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouyHble CpeacTBa

(IBYXITYTEBBIX) PEIIbCOBBIX M O€3PEIbCOBBIX BBIPAOOTOK, UX BHIOOP.

Hasnauenue u BUJIBI TOPHBIX KpeIei TOPU30HTAIBHBIX BBIPAOOTOK MpHU pa3paboTKe pyn Ha
Oonbiux riayounHax. TpeGoBaHus, IPEABSIBISIEMbIC K HUM.

Krnaccudukanuu ropHbIX KpereH, YCIOBUs UX PUMEHECHHS.

[TocnemoBaTenbHOCTh U TEXHHUYECKHE CPEICTBA BO3BEACHUS PAMHBIX, MOHOJIIUTHON OETOHHON
Y METAJUIOOETOHHOM KperieH.

[TocnemoBaTenbHOCTh U TEXHUYECKUE CPEJICTBA BO3BEICHHS HAOPHI3TOCTOHHON M aHKEPHOM
KpEIeH.

. HepequL BCIIOMOI'aTCIBbHBIX pa60T npyu HIpOBECACHHU T'OPU30HTAJIBHBIX BBIpa6OTOK IIpH

pa3paboTke pya Ha 60bpIHX TIyonHaxX. [Topsmok uX IPOU3BOICTBA.

. Tunsl MMPOXOAYCCKHX KOMOAHOB M 00JIaCTH HX IMPUMCHCHHU . TexHOIOrn4ecKue CXeMbI

paspyuieHus 3a005 KOMOaitHOB, UX BBIOOD.

. Hpoueccm H OoIlICpaliy IIPOXOJYCCKOI'0 HHUKJIA IIPU KOMOAaiHOBOM cCII0CcO0€ IMPOBCACHUS

TOPH30HTAIBHBIX BEIPA0OTOK. Jl0CTOMHCTBA KOMOAHOBOTO CIIOCO0A MPOBEACHUSI.

. Texnonornyeckue cxeMbl KOMOaHHOBOIO IpOBCACHUA TOPHU30HTAJIbHBIX Bpra60TOK, Hux

BBIOOD.

. KoMmiekTsl ¥ KOMIUIEKCHI TOPHONPOXOJYECKOIOo OOOpyIOBaHUS ISl INPOBEIEHUS

TOPU30HTANIBHBIX BBIPA0OTOK IpH pa3zpaboTke pyx Ha Oonpliux riryouHax. Mx cocras,
o0JacTy MpUMEHEHHUs, JOCTOMHCTBA U HEOCTATKH.

. Ilonsatue «HpOXOI[‘ICCKI/Iﬁ UK. CocraB IponeccoB u onepauﬂﬁ MPOXOAYCCKOTO IHKIIA.

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

. TeXHUKO-PKOHOMHYECKHE IOKA3aTeIu IOBEACHMS BLIpa6OTOK npu pa3pa60TI<e pya Ha

00bImuxX rayonHax. [IpuHIKIIBI X ONpeneneHusl.

. IlpuHIMIBI BBIOOPA THIOB CKUIIOB U KJIETEH
. [lopsiiok BeIOOpa pa3MepoB MONEPEYHOTO CEYEHHsI TOPHOM BHIPAOOTKH U MIPOBEPKHU IUIOIIAIN

MOMNEPCUYHOI0 CCUCHUS 1O (baKTopy «BeHTUIISILHs.

. MeTopl peiBapuTeNIbHOTO BBIOOpA THIIA KPETH TOPU30HTAIBLHON BBIPAOOTKH.
. [TapaMeTpsl TOPHBIX KPENE U IIPUHLUIIBI UX OIIPENEIICHUS.
. [lopsinox BeIOGOpa OypUIIbHBIX MAlllMH M YCTAHOBOK IIPH MTPOBEIEHUH TOPHBIX BBHIPAOOTOK MpHU




CTpyKTypHBIi
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouyHble CpeacTBa

pa3paboTke py/ Ha OOJIBIINX IITyOuHaX.

. TexHonornueckue mapamMeTpbl OYpOBBIX MAIIMH W NPUHIMIBI HX ONpECNCHHs TNpU

pa3paboTke py/ Ha OOJIBIINX IITyOuHaX.

. [locnenoBarenbHOCTH ONpeIEICHUsI TPOU3BOAUTEIILHOCTH OYPUIIBLHBIX YCTAHOBOK.
. [lopsimok BpIOOpa MOTPY304HBIX U MOTPY304HO-TPAHCIIOPTHBIX MAIIUH IPU pa3padoTKe pyn

Ha O0JIBIIKX IITyOMHAX.

. IlocnenoBarenbHOCTD ONpeieNeHusl IPOU3BOIUTEILHOCTH TOTPY30UHBIX MAIIHH.
. IlocnenoBarenbHOCT  ONPENENEHUS MPOU3BOAUTEIBHOCTU  MOTPY30YHO-TPAHCIIOPTHBIX

MalllMH.

. IlocnenoBarenbHOCTh pacuéra 0ObEMOB pabOT IpHU MPOBEACHUM TOPHBIX BBIPAOOTOK IpHU

pa3paboTke pya Ha OOJIBIINUX TITyOHHAX.

. IlocnenoBarenbHOCTh MPOEKTUPOBAHUS OpraHM3allMM TOPHONPOXOAYECKUX paboT mpu

pa3paboTke pya Ha OOJIBIINUX TITyOHHAX.

. IlocnenoBaTenbHOCTh ONpPEAEICHUS POIOJKUTEILHOCTH OypEeHHs LITypPOB NP MPOBEACHUN

BBIPA0OTOK MpH pa3paboTKe pyA Ha OOJIBIIUX TTyOUHAX.

. IlocnegoBarenpHOCTH ONpCACIICHUA MpOAOJIKUTCIIBHOCTU IOrpy3Ku IOpOAbI pu

MIPOBEJICHUH BBIPAOOTOK MpH pa3pabOoTKe py] Ha OOJIBIINX INTyOHHaX.

. IlocnegoBarenpHOCTH OIIPEACIICHUA MMPOAOJDKUTCIIBHOCTU BO3BCIACHUSA MMOCTOSIHHOM Kpenu B

TOpPHBIX BBIpAOOTKax (Ui pa3jMuYHBIX THIOB KpEmu) Mpu pa3paboTke pya Ha OOJBIIMX
rTyOuHax.

. ITocienoBarenbHOCTh pacuéra mapamMeTpoB MOCTOSHHON KPEIH CTBOJA IPH pa3paboTKe py.

Ha OOJIBIINX IITyOHHAaX.

. [IpyHuMnBl onpeneneHns OO0IIeH MPOJOIKUTENIBHOCTH MOTPY3KH MOPOABI B CTBOJAX MAJIs

PA3JIMIHBIX TEXHOJOTHYCCKUX CXCM.

. [locnenoBarenpHOCTh pacué€ra MPOU3BOAUTEIBHOCTH MPOXOJYECKON NOABEMHON yCTAHOBKHU

pu pa3paboTKe py/] Ha OONBIINX TITyOHHAX.

. [lpuHuune! omnpexneneHuss TpeOyeMbIX auameTpa W HIMPUHBI OapabaHa MPOXOJUYECKON

noasEMHOM MamuHbL. [lociaenoBaTeNbHOCTh BBIOOpA MPOXOAUECKON MOAbEMHON MAIIIUHBL.

. HOCJ'IG)IOB&TGJ'H)HOCTI) OMpPCACIICHUA TMPOAOJDKUTCIIBHOCTH TPOXOAYCCKOro IMUKJIa 110




CTpyKTypHBIi

JIEMEHT [Tnanupyemble pe3yabTaTbl 00ydeHUs OneHouyHble CpeacTBa
KOMIIETCHIIUH
3aJlaHHOM CKOPOCTHU MPOBEACHUS CTBOJIA MIPH pa3paboTKe pyA Ha OOJIBIINX TTyOuHAX.
.Ilopsanok pacuéra TPOAODKUTEIBHOCTH IPOXOMYECKOTO0 IMKJIAa JJIs  Pa3iIM4HbIX
TEXHOJOTHYECKHUX CXeM IpU pa3zpaboTke py]l Ha OONbIINX IITyOHHAX.
Ymetpb —nproOpeTaTh 3HaHus B 001acTh | [IpakTH4eckasi pafoTa; DKOHOMHMYECKHM 0OOCHOBATH SKOJOTMYECKYIO U IIPOMBIILICHHYHO
HOPMAaTHBHBIX TOKYMCHTOB 0e30MacHOCTh pa3pabOTaHHON TEXHOJOTHYECKON KapThl MPOXOJKH TOPU3OHTAIBLHONW TOPHOM
110 6€3011aCHOCTH U BBIpaOOTKM Ha OONbIIMX TIIyOMHAX (B COOTBETCTBUH C JAHHBIMH, IOJYYCHHBIMH IIPH
IPOMBILIICHHON CAHUTAPUH; | BBINOIHEHUH PACYETHO-TPadUUECKO paboThI).
—BBIOpATh TEXHOJIOTHIO,
00eCcneurBaOIIyI0
3¢ (HEeKTHBHOCTD U
0€30MacHOCTh BEJICHUS
OTKPBITBIX U MOJI3EMHBIX
TOPHBIX PadoT.
Bnanets —UHXEHEPHBIMU METOJaMHU

pacueToB BHIOPOCOB U
cOpOCOB BPEIHBIX BEIIECTB B
aTMocepy U B BOJIHbIE
00bEMBEI,

—OCHOBHBIMH HOPMATUBHBIMU

JTOKYMEHTaMH (JOKYMEHTBI
MEXO0TpacieBOro
IIPUMEHEHHUS 110 BOIIPOCaM
MIPOMBIILIIEHHOW
0€30IaCHOCTH U OXpaHbl
Henp, DenepaibHbIE HOPMBI 1
npaBuia B 001acTu
MIPOMBIIIIIEHHOU
6e3onacHoctu «lIpaBuna
0€30MacCHOCTH MPH BEIEHUHU

KontpoabsHas padora Ne 2: [To ucX0aHBIM JaHHBIM, IPUBEACHHBIM B KOHTPOJILHON paboTe
Ne 1 B paznene 6 HacTosIe paboueit mporpaMmsbl, TPOBECTH OOOCHOBAHUE IKOJIOTHIECKOM U
MIPOMBIIIICHHON 0e30MacHOCTH 000py/A0BaHMs, HPHUMEHSEMOro Ha MPOXOJKE TOpHOIl
BBIPAOOTKH MpU pa3paboTKe py] Ha OOJBUINX INTyOHHaX.




CTpyKTypHBIi
JIEMEHT

KOMIICTCHIIN U

[Tnanupyemble pe3yabTaTbl 00ydeHUs

OneHouyHble CpeacTBa

TOPHBIX paboT U TIepepaboTKe
TBEP/IBIX MOJIC3HBIX
nckoraeMbix», CHullbr,
CaunlluH, I'OCTg1 u [1T3).




0) Ilopsaiok nMpoBeaeHUsI MPOMEKYTOUHON ATTECTAIIUM, MOKA3ATEeJIM U KPUTEPHHU
OlleHMBAHMUS:

[TpomesxyTouHas arrectanus no AuctuIuinHe «Pa3paboTka pyn Ha OOJBIINX TTyOHHAX
BKJIIOUAET TEOPETUYECKUE BOMPOCHI, MTO3BOJISIOLINE OLEHUTh YPOBEHb YCBOCHHUS 00y4atOIIUMUCS
3HaHUU U YMEHHUM, TOJTYYEHHBIX Ha JIEKUUAX, IPAKTUUECKUX 3aHATUSIX U B IIPOLIECCe
CaMOCTOSITENIbHOM pabOThI, TPOBOAUTCS B (pOopMe SK3aMeHa.

DK3aMeH M0 JaHHOU JAUCUUIUIMHE IPOBOAUTCS B YCTHOM (hopMe 1o Omiietam, Kax bl u3
KOTOPBIX BKIIFOUYAET 3 TEOPETUUYECKUX BOIMPOCA MO OJHOMY BOIIPOCY U3 KAXKI0M YyacTH
mucuumuHel: «Yacts 1. [IpoBeaeHue u kpemieHne BepTUKAIbHBIX CTBOJIOB MU pa3paboTKe pya
Ha OonbIuX r1youHaxy», «Hacts 2. [IpoBeeHne u KperieHne TOpU30HTaIbHBIX BBIPAOOTOK MPU
pa3paboTke py/ Ha OOJBIIHX rTyOnHax», «HacTh 3. PacuéThl mpu MpOSKTUPOBAHUY ITPOBEICHUS U
KpEIUICHHS TOPHBIX BBIPAOOTOK MPH pa3pabOTKe Py Ha OOJBIINX TIITyOHHAX).

ITo okoHYaHMM OTBETA SK3aMEHATOP MOXKET 3a/1aTh CTYACHTY JOMOJHUTEIbHBIE U
YTOYHSIONINE BONPOCHl. Ha MoAroToBKy K OTBETY IO BOIpocaM Ouiiera cTyAeHTy gaercs 30
MHUHYT C MOMEHTA IOJTydeHHs] UM Ousieta. [1010KUTENbHBIM TaKKe OyIeT CTpeMIICHHE CTYACHTa
U3JI0KUTh PA3IMYHbIE TOUKU 3PEHUS HAa pacCMaTpUBAEMYIO IIP0OJIeMy, BEIPA3UTh CBOE
OTHOIIICHHE K HEH, IPUMEHHUTh TEOPETUUECKUE 3HAHUS IO COBPEMEHHBIM ITPOOIeMaM IPOIIECCOB
IOpoOieHus, U3MENbUCHUS M TPOXOUYEHHS MPU pa3padoTKe Py Ha OONBUINX ITyOUHAX.

B nepuo moAroToBKM K 3K3aMEHY CTYIEHTHI BHOBb 00PAIIAlOTCs K IPOIEHHOMY yueOHOMY
Marepuany. [Ipu 35TOM OHM HE TOJIBKO CKPEIUISAIOT ITOJTYyYEHHBIE 3HAHUS, HO U MOJy4arOT HOBBIE.
ITonroToBka CTyZ€HTa K 3K3aMEHY BKJIIOUAET B ce0sl TpH dTarna:

® CaMOCTOATCIIbHAsA pa60Ta B TCYCHHUC CEMCCTPA,
¢ HCMOCPCACTBCHHAA IMOATOTOBKA B JHU, NPCAIMICCTBYIOIHUEC SK3aAMCHY 110 TEMAM KYpCa;
¢ [IOATOTOBKA K OTBECTY HaA BOIIPOCHI, COACPKAIIUCCA B ourerax.

JluTepatypa 115 HOArOTOBKHU K SK3aMEHY pEKOMEHIYeTCs IIperoaaBaresieM JIn0o yKazaHa B
y4eOHO-METOAMUECKOM KOMIUTIeKce. JlJis MOMHOTH yueOHOM HH(pOPMAIIMH JTyUIlle UCIOJIb30BaATh
He MeHee JBYX yueOHMKOB. CTYJEHT BIIpaBe caM MpUIEPKUBATHCS JII000H U3 MPEICTABICHHBIX B
y4ueOHUKaxX TOYEK 3pEHHs 110 CIIOPHOU ImpobiieMe (B TOM YKcie OTIIMYHOM OT NMpenoiaBaTess), HO
IIPY YCIIOBUU JOCTATOYHON HAyYHOW apryMEeHTALUH.

OCHOBHBIM HCTOYHHKOM IMOATOTOBKH K 3K3aMCHY ABJIAACTCA KOHCIICKT J'IGKHI/II\/’I, rac y‘—Ie6HBII\/'I
MaTepurajl 1acTCsd B CUCTCMATU3UPOBAHHOM BUC, OCHOBHBIC IMOJIOKCHUA €T0 ACTAIIN3UPYIOTCA,
MOAKPCIUIAOTCA COBPEMCHHBIMHA (paKTaMI/I u I/IH(I)OpMaI_[I/IeI\/'I, KOTOPLIC B CUJTY HOBU3HBI HC BOIIA
B OHY6J'II/IKOBE[HHBI€ Ie4YaTHbIC HICTOYHUKHU. B X0/ie TOAroTOBKH K 9K3aMCHY CTYACHTaM
HCO6XO,[[I/IMO 06pa1uaTL BHUMAHHUEC HC TOJILKO Ha YPOBCHb 3alIOMUHAHNA, HO U HAa CTCTICHb
IIOHHUMAaHMUA HU3J1araCMbIX HpO6JICM.

Iloka3aTeu M KpUTEPUH OLIEHMBAHUS IK3aMeHA:
® Ha OIICHKY «OTJIHYHO» (5 6a/I0B) — 00yJaromuiics JEMOHCTPUPYET BEICOKUI YPOBEHb
c(hOpPMHUPOBAHHOCTH KOMITETEHITUI, BCECTOPOHHEE, CUCTEMATHUECKOE U TNTyOOKOE 3HAaHUE
y4eOHOTr0 MaTepHraia, CRBOOOTHO BBITOIHIET MPAKTHYECKHUE 3aaHMs1, CBOOOTHO ONEpUPYET
3HAHUSAMHU, YMEHUSAMHU, IPUMEHSET UX B CUTYallUsIX MOBBIIICHHON CII0)KHOCTH.



® Ha OICHKY «X0po1o» (4 6aya) — 00yyaromuiicsl IEMOHCTPUPYET CPETHUI YPOBEHb
c(OPMHPOBAHHOCTU KOMIETEHIIMII: OCHOBHBIE 3HAHUS, yMEHUS OCBOEHBI, HO JIOIYCKAIOTCS
HE3HAYUTENIbHBIE OUTMOKH, HETOUHOCTH, 3aTPYAHEHUS PH aHATUTUYECKUX OTIEepalnsiX,
nepeHoce 3HaHW ¥ YMEHHUI Ha HOBBIE, HECTAHAPTHBIC CUTYAIUH.

® Ha OIICHKY «Y/JAOBJIETBOPUTEIbHO» (3 Oayia) — 00yJaronuiicst IEMOHCTPUPYET
MIOPOTOBBIM YPOBEHb C(HOPMHUPOBAHHOCTH KOMITETCHIIMI: B X0J1€ KOHTPOJIBHBIX
MEPONPUATHH JOMYCKAIOTCs OMIHMOKH, TPOSIBIIIETCSI OTCYTCTBUE OT/ACIBHBIX 3HAHUH,
YMEHH, HaBBIKOB, 00YYAIOIIUIICS UCTIBITHIBAET 3HAUUTEIbHBIC 3aTPYAHEHUS IPU
ONEPUPOBAHUY 3HAHUSMHU M YMEHHUSIMH IPU X [IEPEHOCE Ha HOBBIE CUTYALIUU.

® Ha OICHKY «HEYI0BJIeTBOPUTEIbHO» (2 Oana) — 00yJaromuiics: IEMOHCTPUPYET 3HAHUS
He 6osee 20% TeopeTHYeCKOro MaTepuaa, JOMyCKaeT CYIIeCTBEHHBIC OIIMOKH, HE MOXKET
MOKAa3aTh UHTEIJICKTyaJIbHbIe HABBIKU PELICHHS MMPOCTHIX 33]1a4.

® Ha OLICHKY «HeY/JA0BJeTBOPUTEIbHO» (1 6at) — 00yyaromuics He MOXKET MOKa3aTh
3HaHUS HAa yPOBHE BOCIPOU3BEICHUS U 00BICHEHH HHPOPMALINY, HE MOXET MTOKa3aTh
MHTEJUIEKTYalbHbIE HABBIKU PELICHUS MPOCTHIX 3a/1a4.

8 YueOHO-MeTOoAUUeCKOe U MH(OpMaLHOHHOE o0ecnieyeHUe TUCHUIIMHBI (MOTYJI51)
a) OcHOBHas1 JIUTEpPaTYypA:

1. EmenssaoB b.1. PazpaboTka MEeCTOpOXKICHHUH B CIIOKHBIX YCIOBUAX [DIEKTPOHHBIN
oOpazoBarenbHbIil pecypc]: Yuebnoe nocodue / b.1. Emenbsanos, B.H. Makummn, H.A.
Huxonaituyk; ®I'AOY BO «/lansHeBOCTOUHBIH (hesiepaibHbIi YHUBEPCUTET». — B1aauBoCTOK,
2013. — Pexxum noctyna: http://catalog.inforeg.ru/Inet/GetEzineBylD/297337

2. Kanmeikos B.H. Ilpoueccs! mog3eMHBIX TOPHBIX PabOT [DNeKTpOHHBIN 00pa30oBaTeIbHBbIHI
pecypc]: Yuebnoe nocobue / B.H. Kanmeikos, 1. T. Cramunun, 2.10. Memepsikos; ®I'5OY BO
«MarHuTOropckmii rocy 1apCTBEHHbIN TeXHUYeCKU yHuBepcuteT uM. I'. M. HocoBay. —
Maruuroropck, 2013. — Pexxum nocryna: http://catalog.inforeg.ru/Inet/GetEzineByID/296509

3. lllaxTHOE M TO/I3EMHOE CTPOUTENBCTBO: Yuel. st By30B: B 2 1./ b.A. Kapro3us u np. —
M.: U3n-Bo Akagemuu ropHbIX Hayk, 2013. — 532 c.

0) JlonmoJiHUTEIBbHAS JINTEpaTypa:

1. T'opHOMIpOXOIYEeCKHEe MAITMHBI U KOMILIEKCHI: Yueb. muist By30oB / JL.I'. ['pabuak u qp.— M.:
Henpa, 1990. — 336 c.

2. Kuranos M.JL., SAApynun C.A. TexHosorusi, MEXaHU3aLUs U OpraHU3aLUs TOA3EMHBIX
TOpHBIX paboT: YueOHuk A By30B.- M.: Henpa, 1990.

3. Muxaiinosa ¥Y.B. 3D atnac cucrem pa3zpaboTKH pyAHBIX MECTOPOKICHUN [ DIIEKTPOHHBIN
oOpa3zoBarenbHbIi pecypc]: MynsTuMeanitnoe nHGOPMAIMOHHOE 3JIEKTPOHHOE u31anue / Y.B.
Muxaiinosa, H.B. JIutBunenko, M.B. KoxeBuukos; ®I'BOY BO «Marautoropckuit
rocy/lapCTBEHHbIN TeXHU4eckuil yausepcuret um. I'. 1. HocoBa». — MaruuTtoropck, 2010. —
Pexxum noctymna: http://catalog.inforeg.ru/Inet/GetEzineBylD/284870

4. Haconos M.JI. u np. TexHOIOTHSI CTPOUTENBCTBA FTOPHBIX Ipeanpustuii. — M.: Henpa, 1990.


http://catalog.inforeg.ru/Inet/GetEzineByID/297337
http://catalog.inforeg.ru/Inet/GetEzineByID/296509
http://catalog.inforeg.ru/Inet/GetEzineByID/284870

5. [lepma B.B. Opranuzanmsi CTpouTeNbCTBA TOPHBIX BhIpaboTOK. CripaBoYHOE 1Tocobue. —
M.: Henpa, 1992. — 224 c.

6. [TonmuroB A.I1. CTpouTenbCcTBO BEPTUKAIBHBIX TOPHBIX BRIPAOOTOK [ DIIEKTPOHHBII
oOpazoBarenbHbIN pecypc]: Yueonoe nocodue / A.IL. TTomutor; ®I'BOY BO «Ky3bacckuii
rocyJapCTBEHHBIN TeXHUYECKU yHUBepcuTeT uMenu T. @. ['opbaueBa». — Kemeposo, 2014. —
Pexxum noctyna: http://catalog.inforeg.ru/Inet/GetEzineByl1D/302111

7. IIpotocenst A.I'. CTpoUTEIHCTBO TOPHBIX MPEANPUITUH U TOA3EMHBIX COOPY>KEHUH
[DnexTponHbIi oOpa3zoBarenbHbIil pecypc]: Yueonuk / A.I'. IIporocens, U.E. Jonruii, B.U.
Oukypos; ®I'BOY BO «Cankr-IleTtepOyprckuii ropasiii yausepcuteT». — CI16., 2015. — Pexum
noctyna: http://catalog.inforeg.ru/Inet/GetEzineBylD/305353

8. CmupnskoB B.B. u ap. TexHOIOTHS CTPOUTENBCTBA TOPHBIX MPEANPUATHN: Y UYSOHUK TSt
By30B. — M.: Henpa, 1989. — 573 c.

9. CHUII 3.02.03-84. [Toi3emMHbIe TOpHBIE BHIPAOOTKH.

10. CoBepiieHCTBOBAHUE TEXHUKHU U TEXHOJIOTHH pa3pabOTKU MECTOPOXKACHUN MOJIE3HBIX
MCKOMAEMBIX B YCIOBUAX KPUOIUTO30HBI U 00eCIIeUeHe TPOMBIIIICHHON U MOXKapHOM
6e3omacHOCTH [ DNEKTPOHHBIH 00pa3zoBaTenbHblil pecypc]: Hayunoe uzganne; AHO «Akanemus
Nudopmaruzanuu O6pazosanus Pecriyonuku Caxa (SAxytus)». — Akyrck, 2012. — Pexum
noctyna: http://catalog.inforeg.ru/Inet/GetEzineBylD/295196

11. CtpoutenbeTBO CTBOJOB MIAXT U pynHUKOB CripaBounuk / [Tox pen. O.C. JlokykuHa u
H.C. bonorckux. — M.: Hexnpa, 1991. — 516 c.

12. llexypaun B.K. u np. [IpoBeaeHune noa3eMHbIX TOPHBIX BBIpaOOTOK: Yued. mocobue. —
M.: Henpa, 1991. — 304 c.

B)MeToanuyeckue yKasaHus:

1. ATbOOM THITOBBIX CEYEHUH BEPTUKAIBHBIX CTBOJIOB H TOPH30HTAILHBIX BEIPA0OTOK.
Marnuroropck, 2001.

2. Meroandeckue yKa3zaHHs [0 TEXHOJIOTHIECKOMY IMPOESKTUPOBAHUIO TOPHOIOOBIBAIOIITIX
OPEANPUATHI MECTOPOXKICHUH ¢ TIoa3eMHbIM criocoboM ([Tpunoxenune k BHTIT 13-2-93)
Cankr-IletepOypr. 'umpopyna, 1993.

3. PykoBOJCTBO 1O MPHUMEHEHUIO TUIIOBBIX CEYEHHI FTOPHBIX BBIPAOOTOK JIJIsl pYIHUKOB
uBetHoM Metasmyprun CCCP. — M.: MununctepctBo 1isetHoit metamutyprun CCCP. 1987.

4. CnamunuH U.T. OkoHTypHBaHHE 3a11acCOB PYJHBIX MECTOPOXKACHUNH U 000CHOBAaHUE
MTPOM3BOICTBEHHON MOIIIHOCTH PYJIHUKA [ DIIEKTPOHHBIN 00pa30oBaTeIbHBIN pecypc]:
Meroandeckue ykazaHusl 0 cOCTaBiIeHUI0 KypcoBoit padotsl / N.T. Cnamuun, O.B. [Tetpora,
N.N. Aiibunnep; ®PTBOY BO «MarHutoropckuii rocy1apCTBEHHBIN TEXHUYECKUN YHUBEPCUTET
uM. I'. 1. HocoBa». — Maruurtoropck, 2013. — Pexxum nocryna:
http://catalog.inforeg.ru/Inet/GetEzineBylD/297541

5. TexHONOTHYECKHE CXEMBI CKOPOCTHOTO IPOBEJICHNUS TOPH30HTAIBHBIX U HAKJIOHHBIX
ropHsIX BeIpaGoTok. MYIT CCCP. COIO3IIAXTOCTPOM. BHUMOMIIIC. Xapskos. 1978.


http://catalog.inforeg.ru/Inet/GetEzineByID/302111
http://catalog.inforeg.ru/Inet/GetEzineByID/305353
http://catalog.inforeg.ru/Inet/GetEzineByID/295196
http://catalog.inforeg.ru/Inet/GetEzineByID/297541

6. TeXHOJIOrMYECKHE CXEMBI COOPY>KEHHUS BEPTUKAIBHBIX CTBOJIOB. XapPhKOB:
COIO3IIIAXTOCTPOM. 1979.

7. TunoBble macmopTa OypOB3pBIBHEIX PabOT MPU MPOBEJACHUN TOPHBIX BBIPAOOTOK C
MIPUMEHEHUEM CaMOXOJIHOTO 00OpYI0BaHUS HAa PYJHUKAX [IBETHON METAJUTypTHUH.
Ycerb-Kamenoropek: 1989.

8. SIxun A.P. Pa3pymenue ropHbix nmopoj [ D1eKTpoHHbINH 00pa3oBaTesbHbIN pecypc]:
Meroanueckue ykazanus s ctyneHToB / A.P. SIxun; ®T'BOY BO «VY pumckuit
rocyJapCTBEHHBIN HEPTAHON TEXHUUECKHI YyHUBepcuteT». — Y da, 2016. — Pexxum mocryma:
http://catalog.inforeg.ru/Inet/GetEzineByID/313322

r) IIlporpammHuoe odecnneuenne u UHTEepHET-pecypcehi:

IIporpamMmmHoe obecnieyenue

Hamverosamme T10 Ne norosopa Cpox neicTBUS TUIEH3UH
MS Windows 7 J-1227 or 08.10.2018 11.10.2021
J-757-17 ot 27.06.2017 27.07.2018
MS Office 2007 Ne 135 or 17.09.2007 O6eccpouHO
Kaspersky Endpoind Security | J1-300-18 ot 21.03.2018 28.01.2020
it OnzHeca-CtaHaapTHBIN J-1347-17 ot 20.12.2017 21.03.2018
7 Zip CBOOOJIHO pacmpocTpaHsieMoe | 6ecCpoOUHO

HNHuTepHer pecypcsl
1. l'opuas texuuka 2014. Karanor-cripaBO4HHK [3JIEKTPOHHBIN pecypc].
http://slavutich-media.ru/catalog/gornaya_tehnika/

2. IlpodeccuonanpHas 6a3a JaHHBIX «SCOPUS» https://www.scopus.com/

3. DnekTponHo-OMbMOoTeYHas cucteMa «KoHCynbTanT ctyaeHtay http://studentlibrary.ru/
4. DnekTpoHHO-0MOIMOoTeuHast cucteMa «Jlanpy http://e.lanbook.com

5. DnexTpoHHO-OMOIHOTEeYHas cucteMa «tOpaitr» https://www.biblio-online.ru/

6. DnekTpoHHO-0MOMoTeuHas cucrema «BOOK.ruy https://www.book.ru/

7. DNeKTpOHHO-OMOIMOTEeYHAs cUcTeMa «Znanium.comy http://znanium.com/

9 MaTtepuajibHO-TEXHUYECKOe o0ecnevyeHne TUCHUUIIMHBI (MOIYJIs1)
MarepuanbHO-TEXHUYECKOE 00ecIieueHNe AUCITUTUTMHBI BKITFOYAET:

Tun u Ha3BaHUe ayJUTOPUH OcHaleHue ayiuTopun

JlexunoHHas ayguropus MynbTUMEAMITHBIE CPEACTBA XPAHEHHUS, IIEPEAAUYN U
MPECTaBICHUs HH(POpMALUU (MYJIbTUMETUNHBIN
IIPOEKTOP, IKPaH)

AynuTopuu st IPOBEICHHS MybTHMEANITHBIC CPEICTBA XPAaHCHNUS, Iepelaud 1
MPAaKTUYECKUX paboT U npeacTaBiIeHus nHpopManuu (MyJIbTUMETUHHBIN
CEMUHAPCKUX 3aHITHI MIPOEKTOP, PKPaH); HATJISAIHbIE y4eOHBIEC TOCOOWS,



http://catalog.inforeg.ru/Inet/GetEzineByID/313322
http://slavutich-media.ru/catalog/gornaya_tehnika/
https://www.scopus.com/
http://studentlibrary.ru/
http://e.lanbook.com/
https://www.biblio-online.ru/
https://www.book.ru/
http://znanium.com/

Tun u Ha3BaHUe ayJUTOPUH

OcHaleHue ayiuTopun

TaOJIHIIBI, TIIAKATHI, IEMOHCTPAIIMOHHBIC 00pa3IIhI

Aynuropuu Juid rpynnoBbIX U
WHIVBUAYAJIBHBIX KOHCYJIbTalUN

[Mepconanbubie kommbloTepsl ¢ nakerom MS Office,
AutodeskAutocad, Surpac, Micromine, BbIxo10oM B
WHTEpHET U C TOCTYIIOM B 3JICKTPOHHYIO
MH(OPMAIIMOHHO-00pa30BaTEIbHYIO CPEAy YHHBEPCUTETA,
HarJIsITHbIC y4eOHbIE TTOCOOUS, TAOIHUIIBI, TUTAKATHI,
JICMOHCTPAIIMOHHBIC 00Pa3IbI

Aynutopuu Ui TEKYILEro
KOHTPOJIS M IPOMEKYTOUHOM
aTTecTaluu

MynbTUMEAMITHBIE CPEACTBA XPAHEHHUS, IIEPEAAYA U
IpeJCcTaBIeHUs HHPOpMaLUU (MyJIbTUMETUNHBIN
MIPOEKTOP, FIKPaH); HATJIATHbIC TAOJINIBI, TUIAKATHI,
JI€MOHCTpaLlMOHHbIE 00pa31bl

Aynutopuu i CaMOCTOSITEIIbHON
paloThI (KOMIBIOTEPHBIE KJIACCHI,
YUTAJIbHBIE 3aJ1bl OMOIMOTEKH )

[Mepconanbhbie kKommnbloTepsl ¢ naketom MS Office,
AutodeskAutocad, Surpac, Micromine, BbIxo1oM B
HHTEpHET U ¢ 1OCTYNOM B 3JIEKTPOHHYIO
1H(pOPMaIMOHHO-00pa30BaTEIbHYIO Cpelly YHUBEPCUTETA

[TomereHus s XpaHEHHS U
PO HUIAKTHIECKOTO
00CITy>)KUBaHHSI y4€OHOTO
o0opynoBaHus

Crennaxku, KHIKHBIE IIKa(QbI, METANTHIECKHE IKADHI,
CTOJIBI TSI TPO(GUITAKTHYECKOTO 00CITY)KUBAHHS YUCOHOTO
o0opyoBaHusA






