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1 eau ocBOeHMS AUCHUIIIHMHBI (MOIYJIA)

LlenssMu ocBOeHMS TUCHMILIMHBI (Monyisi) «Paspa®orka pyn Ha OONBIIMX TIyOHMHAX)
SBIISIIOTCS:

- CcrmocoOHOCTh BBIOMpATh W (MIM) pa3padarbiBaTh O00ECIEYCHHE HHTETPUPOBAHHBIX
TEXHOJIOTHYECKUX CHCTEM OHKCIUTYyaTallMOHHOM pa3Beaku, AOOBIYM U TepepaboTKU TBEPIbIX
MOJIE3HBIX MCKOIAEMBIX, a TAK)KE MPEINPUATHI IO CTPOUTENBCTBY U SKCILTYaTallUU MOI3EMHBIX
00BEKTOB TEXHUYECKUMU CPEACTBAMHU C BHICOKMM YPOBHEM aBTOMATU3ALMH YIIPABICHUS,

- TOTOBHOCTb JEMOHCTPUPOBaTb HAaBBIKM pPa3pabOTKH CHUCTEM IO OOECHEUYEHHUIO
9KOJIOTHMYECKOM W  TMPOMBIIUIEHHOM  0€30MacHOCTHM TpU  MPOU3BOACTBE paboT Mo
OKCIUTyaTallMOHHOW pa3BelnKe, J00bYe M mepepadoTKe TBEPAbIX MOJE3HBIX HMCKOMAeMBbIX,
CTPOUTENIbCTBY U IKCILTyaTalluu MOJ3eMHBIX OOBEKTOB,;

- popMHpOBaHUE y CTYACHTOB 3HaHUI O TEXHHKE, TEXHOJIOTUU U OpraHu3anuy paboT npu
pa3paboTke pyn Ha OONBIIMX TIyOMHAaX B COOTBeTCTBUHM ¢ TpeboBanusamu OI'OC BO mno
cnenuansHocT 21.05.04 I'opHoe neno.

- YCBOGHHUE CTYJIEHTAMU: CIIOCOOOB U TEXHOJOTHYECKHX CXEM MPOBEACHHUS M KPEIUICHUS
TFOPHBIX  BBIPAaOOTOK Ha  OOJMpUIIMX INIYOMHAaX; TEXHUUYECKUX CpPEICTB  peallu3aluu
TEXHOJIOTHYECKHUX CXEM IPOBEJIECHUSI U KPEIJIEHUSI TOPHBIX BBIPAOOTOK Ha OONBLINX IIyOMHAX;
NPUHIUIIOB pa3pabOTKH IrpadMKOB OpraHU3aluy padOT MPHU MPOBEICHUN M KPEIUIEHUH TOPHBIX
BBIPAa0OTOK Ha OONBIIMX TIyOMHAX; METOJOB OIEHKH TEXHUKO-DPKOHOMHUYECKHX IOKa3aTenen
TEXHOJIOTUYIECKUX CXEM IPOBEIEHUS U KPETUICHHUS TOPHBIX BRIPAOOTOK Ha OOJBINNX TITyOHHAX.

2 MecTo AMCUHMILIMHBI (MOAYJsl)) B CTPYKType 00pa3oBaTelbHOii NporpaMmbl
NOATOTOBKH CHelUATNCTA

Juctunnuna «Pa3pabotka pya Ha OONbIIMX TIIyOMHAX» BXOIUT B BApHUATHBHYIO YacCTh
6si0ka 1 0O6pazoBarenbHON TPOrpaMMBbl (JUCITUTIIIMHA TI0 BBIOOPY).

Jlns u3yueHus: AUCHUILTUHBI HEOOXOAUMBI 3HaHUS (YMEHUs, BIaJeHUs ), C(HOPMUPOBAHHbBIE
B pe3yibTaTe M3y4YCHHs CICIYIOIUX TUCHHIUIMH: «['eomorus», «OCHOBBI TOPHOTO JeNay,
«MexaHu3aius rOpHOTrO MPOU3BOACTBaY, «Ilog3eMHas pa3paboTka MECTOPOXKACHUN MOJIE3HBIX
HCKOTIaeMBIX».

3Hanus (YMEHUS, BIQJCHHS), MOJYYCHHbIE NMPU H3YUYEHUU NAHHOW NUCHIUIUIMHBI OyIyT
HEOOXOMUMBI  JUIS  TOCIICAYIOMIETO  YCIIENTHOTO  OCBOCHHS — CICAYIONIMX  JUCIMILIUH:
«CTpOUTENCTBO M PEKOHCTPYKIMS  TOPHBIX — OPENNpHsATHil», «BCKpbITHE  PYIHBIX
MECTOPOXKACHHI», a TakKe IpH BBIMOJIHEHUHM BBITYCKHOW KBaIU(PUKAMOHHON pabOThI
(IMTIIIOMHOTO MPOEKTA WU AUIIIOMHON paboThI).

3 Kommnerenuuu oOy4yawmerocsi, ¢opmMupyemMble B pe3yJbTarTe OCBOCHHS
AUCHUILIMHBI (MOAYJIs1) M IVIAHUPYEMble Pe3yJIbTAThI 00y4YeHHUs

B pesynbTaTe ocBoeHMs TUCIHUIUIAHBI (MOyIist) «Pa3paboTka pya Ha OOIBITNX TITyOHHAX )
oOyJaronuiics: J0KeH 001a1aTh CIeTYIOIMUMU KOMIETCHITHSIMHE:

CrpyKTypHBII
JIEMEHT [Inanupyemble pe3yabTaThl O0yUeHHs
KOMIIETEHIINH

OIIK-8 cmoco0HOcThIO  BbIOMpPaTh M (WiM)  paspadarbiBaThb  o0ecrnedeHHe
HHTEIPHPOBAHHBIX TEXHOJIOTHYEeCKHX CHCTEM JKCILUIyaTAlMOHHOW pa3BelKH, N00bIYM H
nepepadoTKH TBepAbIX MOJIE3HBIX HCKONAEMBbIX, a TaK:Ke NPeANPHATHI 10 CTPOUTEIbCTBY
M IKCIUIYaTallMi NMOJ3eMHbIX 00beKTOB TeXHHYECKHMH CPeJICTBAMH C BbICOKHMM YPOBHEM
aBTOMATH3alMH YIIPABJICHHUS

3HaTh — OCHOBBI I'€OJIOTHH U METOABI OIPCACIICHUA (bI/IBI/IKO'MexaHI/ILIeCKI/IX CBOWCTB

4




CTpyKTypHBII
JJIEMEHT
KOMIIETEHIINH

[Tnaaupyemblie pe3yiabTaThl O0y4eHUS

TOPHBIX MOPOJ;

— TEXHOJIOTUYECKHE W (PU3UKO-MEXaHUYECKHE CBOMCTBA TOPHBIX MOPOJI H
MacCCHBOB;

— TEXHOJIOTUYECKHE CHCTEMBbl SKCIUTyaTallMOHHOW pa3BeAKH, I0ObIYM U
nepepaboTKU TBEPABIX MOJIE3HBIX HCKOMAEMBIX;

— OCHOBBI CTPOUTENBCTBA M  OKCIUTyaTalliM  TOJ3EMHBIX  OOBEKTOB
TEXHUYECKUMU CPEJICTBAMH C BRICOKMM YPOBHEM aBTOMATH3AIMH YIIPABICHUS.

YmMmern

—  HCIOIB30BATh MPOTPaMMBI il (GOPMUPOBAHUS JTAHHBIX JIJISl aHAIIN3A;

— paspabarbiBaTh TpaduKH OpraHu3zalndd paboT MpU CTPOUTEIBLCTBE U
PEKOHCTPYKITUHU TOPHBIX TIPEIITPHUSITHIA;

— 0OOCHOBBIBATh pAIMOHAIBHBIC IapaMETPhl TEXHOJIOTMYECKHX CHCTEM
AKCIUTYaTallMOHHOW Pa3BEIKH, NOOBIYM M IMEepepabOTKH TBEPIBIX IOJIE3HBIX
HCKOTIAeMBbIX;

— O0OOCHOBBIBATh pallMOHAIBHBIC IApPAMETPhl TEXHOJOTHYECKUX CXEM
CTPOUTENICTBA M OKCIUTyaTalldd IOA3EMHBIX OOBEKTOB TEXHHUECKUMHU
CPEJICTBAMU C BBICOKUM YPOBHEM aBTOMATH3AIUH YIIPABIICHUS.

Brnaners

— TOPHOU TEPMUHOJIOTHEN;

— HaBbIKaMH cOOpa JaHHBIX JUIS aHajdu3a TMPOSKTHOM U  pabouei
JIOKYMEHTAIMH, a TAKXKe JTOKYMEHTALUN 110 paboTe NpeanpUsaTus;

— MeTOJaMM TEXHHMKO-PKOHOMHUYECKOTO OOOCHOBaHMsI MPOEKTHBIX pPELIeHUH
[0 CTPOUTENBCTBY M HKCIUIyaTallMM TIOA3EMHBIX OOBEKTOB TEXHUYECKHUMHU
CPEJCTBAaMH C BHICOKUM YPOBHEM aBTOMATH3aI[MHU YIIPABJICHUS.

IMK-21 roToBHOCTHIO IEMOHCTPHPOBATH HABBIKH Pa3padoTKH CHCTeM MO ofecreyeHHIo
IKOJIOTHYECKOH ¥ TNPOMBILICHHOH 0€30macHOCTHM NPH NPOM3BOACTBe padoT 1o
IKCILIYATALMOHHOI pa3BelKe, 100bI4Ye U NepepadoTKe TBepAbIX MOJIE3HBIX HCKONAaeMbIX,
CTPOMTEIBbCTBY M IKCIUIYATANMH MOJ3EMHBIX 00bEKTOB

3HaTh — OCHOBHBIC ONPEICIICHUS W TOHATHS B OOJIACTH OKOJIOTHYECKOH U
MIPOMBIIIITIEHHON O€30MacHOCTH;
— OCHOBHBIC TPEOOBAHWS TPU 3AKIIOUECHUU IKCIEPTHU3BI IKOJIOTHUSCKON H
IIPOMBIIIIJIEHHON O€30MaCHOCTH.

Ymetn — nmnpuoOpeTarh 3HaHUS B O0JacTH HOPMATHBHBIX JOKYMEHTOB TIO
0€30MMaCHOCTH ¥ IPOMBIIIJICHHON CAaHUTAPHH;
— BBIOpaTh TEXHOJOTHUIO, 00eCTeUnBArONIYI0 () PEeKTUBHOCTH U 06€30MaCHOCTh
BEJICHUS OTKPBITHIX U TIOJJ3€MHBIX TOPHBIX padoT.

Braznets — WHXXEHEPHBIMH METOJIaMH pPacueToB BBIOPOCOB U COPOCOB BpPEIHBIX

BELIECTB B aTMOC(epy U B BOJIHbIE 00BEMBI;

— OCHOBHBIMU HOPMAaTHBHBIMHU JIOKYMEHTAaMHU (JIOKyMEHTBI MEXOTPaclI€BOI0
MPUMEHEHHsI IO BOMNPOCAM IPOMBIIUIEHHON 0€30MacHOCTH M OXpaHbl HEMp,
denepanbHble HOPMBI U TIpaBUja B OOJIACTH NPOMBIIUIEHHOW 0€30MacHOCTH
«[IpaBuia 6e30macHOCTH MPU BEJECHUHU TOPHBIX pabOT U nepepadoTKe TBEPIbIX
noje3Hbix uckonaeMbix», CHuller, CanlluH, 'OCTrwi u I1T3).




4 CTpyKTypa U co/lepKaHue TUCUUILIUHBI (MO1YJIs1)

OO0miast TpyA0€MKOCTh AUCIUIUIMHBI COCTABIISIET 4 3aueTHBIX eauHuI] 144 akaj. yaca, B TOM YHUCJIE!
— KOHTaKTHas pabota — 95 akaj. 4acos:

— aymuropHas — 90 akaj. 4acos;

— BHEAYIAUTOPHAA — 5 aKaz. 4aCoB

— caMocTosTenpHas padora — 13,3 akaja. 4acos;
— TMOJrOTOBKA K ’K3aMeHy — 35,7 akaj. yaca.

KOHTaKTHas1 pa60Ta
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1. Beenenue S
1.1. Benenue B qJUCHUILIUHY ) 1 IToaroToBKa K JIGKIIMOHHBIM Cemunapckoe 3ansitue  |OINTK-8-
«Pa3paboTtka pyn Ha OONBIINUX TITYOHHAX) 3aHATUSAM 3YB,
IK-21-
3yB
1.2. Buapl KanuTaabHbIX U 5 1 [ToaroroBka K JEKIIMOHHBIM Cemunapckoe 3anstue  |OITK-8-
MOATOTOBUTENBHBIX BHIPAa0OTOK Ha 3aHATUSAM 3yB
00JIbIINX TITyOMHAX
Uroro mo pazneny 5 2 TTonroroBska k NunuBunyanpHOE OI1K-8-
WHJIMBUIYAJIbBHOMY cobecesioBaHUE 3yB,
co0eceI0BaHNIO T1K-21-
3yB
2. [IpoBenieHue u KperieHue S)




AynutopHas s
KOHTaKTHas pabora | s
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TOPU30HTAIBHBIX U HAKIIOHHBIX
BBIPA0OTOK Ha OOIBIINX TITYOHMHAX
2.1. CriocoOBI U TEXHOJIOTUISCKUE CXEMBI | 5 4 421 2 [ToaroroBka Kk MpaKTUYECKUM YcTHbIl onpoc. OIIK-8-
MIPOBEJICHUS U KPETLJICHUS 3aHATUAM [IpoBepka rOTOBHOCTH K |3yB
TOPU30HTAIBHBIX BEIPAOOTOK Ha OOJIBIINX NPaKTUYECKOMY 3aHSATHIO
riyOouHax
2.2. BypoB3pbIBHbBIE paObOTHI Ha OONBIIMX | 5 2 2/11 1 [ToaroroBka K NpaKTUYECKUM YcTHbII onpoc. OIIK-8-
rITyOuHax 3aHATHUAM IIpoBepka roroBHOCTH K |yB, [IK-
IPaKTUYECKOMY 3aHATHIO |21-3yB
2.3. MexaHu3npoBaHHas BbIEMKa IOPOJIbI | 5 2 IToaroroBka K NPaKTUYECKUM YcTHBIN onpoc. OIIK-8-
Ha OOJBIIMX ITyOMHaX 3aHATUAM ITpoBepka rOTOBHOCTU K |yB
PaKTUIECKOMY 3aHSITHIO
2.4. IlpoBeTpuBanue npu pazpaboTke pya | 5 2 2 [ToaroroBka K MpaKTUYECKUM VYcTHbI# onpoc. OIIK-8-
Ha OONBIINX MTyOMHAX 3aHATHUAM IIpoBepka roroBHocTH K |yB, IIK-
pakTU4YecKoMy 3aHsATHIO |21-yB
2.5. Ilorpy3ka nmopobl ) 2 421 1 IToaroroBka K NPaKTUYECKUM YcTHBIN onpoc. OIIK-8-
3aHATUAM ITpoBepka rOTOBHOCTU K |yB
MPAKTHYECKOMY 3aHSTHIO
2.6. IIpu3aboifHbIi TPAaHCTIOPT 5 2 2 [ToaroroBka Kk MpaKTUYECKUM VYcTHbIH onpoc. OIIK-8-
3aHATUSIM [TpoBepka TOTOBHOCTH K |yB
PaKTUYECKOMY 3aHSITHIO
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2.7. Kpennienue BbIpaboOTOK Ha Oonmpmmx | 5 2 421 2 [TonroroBka K NpakTU4ECKUM YcTHBIN onpoc. OIIK-8-
riryouHax 3aHATUAM ITpoBepka rotoBHocTu K |yB, IIK-
NpakTUYecKoMy 3aHsATHiO |21-yB
2.8. BciomorarenbHble paboThl 5 2 IToaroroBka K NpakTUYECKUM YcTHBINM ompoc. OIIK-8-
3aHATUSIM [TpoBepka TOTOBHOCTH K |yB
IPAaKTUYECKOMY 3aHSITHIO
2.9. OcoOGeHHOCTH MPOBEACHUS U 5 2 IToaroroBka K NpakTUYECKUM YcTHBINM ompoc. OIIK-8-
KpETUICHHsI HAaKJIOHHBIX BBIPa0OTOK Ha 3aHATHUAM IIposepka roroBHocTH K |yB, IIK-
O0JIBIINX TTTYOMHAX pakTUYeCKOMY 3aHATHIO |21-yB
Hroro mo pazneny 51|20 18/7T1 6 BrimosHeHue pacyeTHO- Pacuerno-rpadpuueckas  |OITK-8-
rpapudeckoil paboTb pabota 3yB,
[1K-21-
3yB
3. IlpoBeneHue u KperieHne )
BEPTUKAJIBHBIX CTBOJIOB Ha OOJIBIINX
riyOnHax
3.1. OGmue cBeqeHUs O BEPTUKAIBHBIX 5 2 IToaroroBka K JIEKIIMOHHBIM VYcTHBII onpoc OI1K-8-
CTBOJIAX 3aHSATUSIM 3yB
3.2. CriocoObI ¥ TEXHOJIOTHUECKUE CXEMBI | 5 4 ITonroToBka K JEKIIMOHHBIM U | Y CTHBIN omnpoc, mpoBepka |OITK-8-
MIPOBE/ICHUS M KPETUICHHUS BEPTHKATBHBIX MPAKTHYECKUM 3aHATUSIM TOTOBHOCTH K 3yB

CTBOJIOB Ha OOJIBIINX TIIyOUHAX

IMPAKTUYCCKUM 3aHATUAM
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3.3. BypoB3pbIBHBIE pabOTHI IPU ) 4 421 2 [ToaroToBka K JEKIMOHHBIM | YCTHBIH onpoc, mpoBepka |OITK-8-
IIPOBE/ICHUU BEPTHKAJIBHBIX CTBOJIOB HA 3aHATUAM TOTOBHOCTH K 3YB,
OOJBIINX TIIyOMHAX npaktundeckuM 3ausaTisiM | [1K-21-
3yB
3.4. IlpoBeTpuBaHUEe BEPTUKAIBHBIX ) 2 2 [ToaroToBka K JEKIMOHHBIM | YCTHBIH onpoc, mpoepka |OITK-8-
CTBOJIOB U MX NPOBEIEHUH Ha OOJIBIINX 3aHATUAM TOTOBHOCTH K yB
rITyOuHax NPAaKTUYECKUM 3aHSATHIM
3.5. [Torpy3ka mopos! B BEpTHKAIBHBIX ) 4 421 1 [TonroToBka K JEKIIMOHHBIM U | Y CTHBIN onpoc, mpoBepka |OITK-8-
CTBOJIaX Ha OOJIBIINX TITyOHMHAX NPaKTUYECKUM 3aHATHIM TOTOBHOCTH K yB
PAaKTUYECKUM 3aHSATHIM
3.6. IIpoxonueckuii 00beM 5 4 2/11 1 ITonroToBka K JEKIMOHHBIM U | YCTHBIN onpoc, mpoBepka |OITK-8-
MPAKTHYECKUM 3aHATUSIM TOTOBHOCTH K 3yB
PAaKTUYECKUM 3aHSATHIM
3.7. Bo3BeieHre BpeMEHHON U 5 2 421 2 [ToaroroBka K JIEKIIMOHHBIM U | Y CTHBIN ompoc, mpoepka |OITK-8-
MOCTOSIHHOM Kpenu Ha OOJbIINX NPaKTUYECKUM 3aHATHIM TOTOBHOCTH K yB, IIK-
riyOnHax NPaKTUYECKUM 3aHATHSIM | 21-yB
3.8. BomooTnuB 1 BOAOyIaBIUBaHUE B 5 2 IToaroroBka K JIEKIITMOHHBIM U VYcTHBII onpoc OI1K-8-
CTBOJIaX HA OOJBIINX TITyOHMHAX MPAKTHYECKUM 3aHATUSIM yB, IIK-
21-yB
3.9. CnenmanbHbIe CIIOCOOBI IPOBEACHUS | 5 2 TTonroroBka K JIEKIITMOHHBIM U YcTHbI# onpoc OI1K-8-
U KPEIUJICHUs] CTBOJIOB Ha OOJIBIINX MPAKTUYECKUM 3aHATUSIM 3yB
rI1yOUHax




AynutopHas
KOHTaKTHasi pabota
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3.10. Bypenue cTBOJIOB Ha OOIBIINX ) 2 [loaroroBka K JE€KIIMOHHBIM U YcTHbIN onpoc OIIK-8-
riyOuHax NPaKTUYCCKUM 3aHSATHSIM VB
Wroro mo paszneny 5 | 28 16/71 6 Bremonaenue kontponsHoit | KontposbHas pabora Ne 1 |OITK-8-
pabotsr Ne 1 3yB,
I1K-21-
3yB
4. Opranuzanus padoT MpH MPOBEICHUU U | 5
KPETUICHHH TOPHBIX BBIPAOOTOK Ha
O0JIBIINX TTTYOMHAX
4.1. Ilopsnok pacuéra 00bEMOB paboT Ha | 5 4 2 1,3 BrimonHeHune npaktuyeckon [Tpaktnyeckas pabora  |OITK-8-
MIPOXOJUECKHUH ITHKII paloThI 3yB
Uroro no pazneny 5 4 2 1,3 Bremonaenue kortponsHOit | KonTposbHas paborta Ne 2 |OITK-8-
pa0oThI Ne 2 3yB
HToro 3a cemectp 5 | 54 36/14A| 13,3 IMoaroroBka K 3K3aMeHy IK3aMeH OIIK-8-
3yB,
IK-21-
3yB
HUroro mo gucuuiivue 5 | 54 36/14A| 13,3 IMoaroroBka K 3K3aMeHy IK3aMeH OIIK-8-
3yB,
IK-21-
3yB
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5 Oopa3oBaTesbHbIC H HH(POPMAIIHOHHBIE TEXHOJIOTHH

Jns  peanmuzanmuy  IPeAyCMOTPEHHBIX  BHAOB  y4eOHOH  pabOTbl B KaudecTBe
00pa3oBaTeNbHbIX TEXHOJIOTHH B MpenojaBaHuu AUCUUIUIMHBI «Pa3zpaboTka pya Ha OONBIIMX
[IyOMHAX» UCIOJIb3YIOTCS TPAJAULIMOHHAS U MOAYJIbHO-KOMIIETEHTHOCTHASI TEXHOJIOTHH.

[lepenaua HEOOXOAMMBIX TEOPETHUECKUX 3HAHUW H  (OPMUPOBAHHE OCHOBHBIX
npenocraBieHuit 1o Kypcy «Pa3paborka pya Ha OoNbIIMX TIyOMHAX» MPOUCXOIHWT C
UCIOJIb30BaHUEM MYJIbTUMEIUHHOTO 000y I0BaHUSI.

Jleku TPOXOAAT B TPAAMLIMOHHON (opme, B dopme NeKiuii-uHGOpMaIui, IeKIHii-
KOH(EepeHINH, JIEKIUNU-KOHCYJIbTAIMH ¥ MPOOJEMHBIX JEKIUNA. TeopeTHyecKkuid MmaTepuall,
U3JI0KCHHBII ¥ OOBSCHEHHBIM  CTYAGHTaM Ha  JIEKUUAX-UHPOPMALUAX,  MOJJICKHUT
CaMOCTOSITEIbBHOMY ~ OCMBICICHMIO M 3anoMuHaHuio. COBOKYNHOCTh  JIOKJIQJ0B  IIO
NpeBapUTENIFHO TOATOTOBICHHONW MpOoOJIeMaTHKe CHCTAHHBIX Ha JICKIMH-KOH(EPEHIHH
o0OecrieunBaeT BCECTOPOHHEE OCBEIICHHE MpPOOJIEeMBbl 3a CYET JOMOJHEHUS W YTOYHEHHS
npernojiaBaTeyieM, a TaKXkKe IOJBEJICHHEM HUTOrOB B KOHIE JIEKIHUA C (OPMYIHPOBAHUEM
OCHOBHBIX BBIBOJIOB. TeopeTnueckuid marepual Ha MOPOOJIEMHBIX JIEKIHSX SBISETCS
pe3yabTaTOM YCBOCHHS IOJTYYEHHOW HH(OpPMAIMM TOCPEICTBOM IMOCTAHOBKH MPOOIEMHOTO
BOIpOCa M TMOHWCKa MyTed ero pemeHus. Ha JeKIUsIX-KOHCYJIbTAlMsIX H3JI0KEHHE HOBOTO
MaTepuraia COIPOBOXKJIAETCSl TOCTAHOBKOM BOIIPOCOB M TUCKYCCHEM B IMOMCKAax OTBETOB HA 3TU
BOTIPOCHI.

[Tpu mpoBeneHUN NPAKTUYECKUX 3aHATUN UCIOJIb3YeTCsl paboTa B KOMaHJI€, KOHTEKCTHOE
oOydeHue, 00yuyeHre Ha OCHOBE OIIbITa, «MO3TOBOM IITYpM» U TPATUIIMOHHBIN cCeMUHAp.

CamocTrosTrenbHas paboTa CTUMYJIMPYET CTYIEHTOB B IPOLECCE MOATOTOBKH JIOMAIlIHUX
3aJJaHUM U JOKJIAJIOB JJIsl MPAKTUYECKUX 3aHITHIA, IPU MMOATOTOBKE K UTOrOBOI aTTECTAIINH.

6 Y4eOHO-MeTOqMYECKOE 0O0ecTIedeHHe CAMOCTOATEIBLHOM padoThl 00y4YaoIuXxcst

[Tepeuens TeM U1l TOATOTOBKU K CEMMHAPCKUM 3aHATUSM:

1. Beenenue B aucuumiuuHy «Pa3zpaboTka pyn Ha Oonbmiux riayouHax». CopepxaHue
JUCLIUIUINHBL, €€ 3HaYEHHUE U CBSA3b CO CMEKHBIMH JIUCLHUIUITMHAMH.

2. Bupl KanmUTaNBHBIX W ITOJTOTOBUTEIBHBIX BBIPAOOTOK.

3. INonsartus: «CoopyxeHue BoIpaboTKn», «IIpoBeneHne BbIpaboTKN», «BbleMKa OpOIb»,
«Bo3Benenune mnocTtossHHOW Kpenu», «Crnoco0 mpoBeneHUs BbIpaOoOTKm», «TexHomornueckas
cXeMa MpOBEJCHHS BEIPAOOTKI.

[Tepeuenp TeM A1 TOATOTOBKU K YCTHBIM OIIPOCAM:

1. BeiGop opmbl 1 pa3MepoB MONEPEYHOTO CeYeHHsI BHIPAOOTOK Ha OOJBIINX TITyOHMHaX.

2. CnocoObl MpOBeACHUS M KpEIJIeHHUs] BHIPAaOOTOK Ha OOJIBIIMX TTyOWHAX: OObIUHBIE U
CrelHaTbHEIE.

3. TexHonmornyecknue CXeMbl MPOBEAECHUS M KpeIJIeHHs BBIPAOOTOK Ha OOJBIINX
rI1yOMHAX.

4. TexHUUYECKHUE cpesICTBA OypeHHUs IITYpPOB.

5. IlapameTrpsl 6YpOB3PHIBHBIX PadoT.

6. BpyObl, KOHTypHOE B3bIBaHHME, MpsAMOe, o0OpaTHOE M  KOMOMHHMPOBAHHOE
MHUIUHpoBaHue. be3BpyOoBble cXeMbl 0TOOMKHU MOPO/BI PHU MPOBEACHUH BBIPAOOTOK OOJIBIION
HIUPHHBIL.

7. CpencrtBa MexXaHU3aIlUH 3apsDKaHUS MITypoB. KauecTBEHHBIE TOKa3aTeNN B3PHIBA.

8. MexaHM3upoBaHHAs BbIEMKa IMOPOAbI KoMOaifHaMH HM30UpaTeIbHOrO MACUCTBUS U
OypoBbIMH KOMOaitHaMu. O01acTh MPUMEHEHHS, IOCTOMHCTBA M HEJTOCTATKH.

9. TexHonoruyeckne cxembl KOMOAHHOBOTO MPOBENCHHS M KPEIJICHHUS BHIPAOOTOK Ha
Oonpmux rayonHax. KomOaitHOBbIE KOMIUIEKCHI.
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10. Crioco6bl mpoBeTpUBaHUS TOPU3OHTAIBHBIX M HAKJIOHHBIX BBIPAOOTOK Ha OOIBIIMX
riyOMHaxX: HarHeTaTeJIbHbINA, BCAChIBAIOLIMI 1 KOMOMHMpOBaHHBIN. [IpoBeTprBaHue BbIpaOOTOK
3a cYeT OOIIENIaXTHOU JENPECCUU U BEHTUIIATOPAMU MECTHOI'O IIPOBETPUBAHMSL.

11. Ilorpy3ouHble MalIMHBI MEPUOAUYECKOIO U HENpepblBHOrO JeiictBua. DpoHT
norpy3ku. CkpenepHble ycTaHOBKU. [Torpy304HO-TpaHCIOpPTHBIE MAalIHHEL. /[Be (a3bl MOTpy3KH.
ITopsnok pacu€ra NPOU3BOAUTEIBLHOCTH IIOIPY304YHOM TexHUKU. ['opHOIpoxomueckue
KOMILJIEKCBI.

12. Knaccudukanuss TEXHOJIOIMYECKMX CXeM Ipu3aboiiHoro TtpaHcnopra. OCHOBHbIE
TPYIIIBI TEXHOJIOTHYECKUX CXeM MPpHU3a00iHOT0 TPAHCIOPTA U 00JIACTH UX TPUMEHEHHUS.

13. Tumbl Kpened TOPU3OHTAIBHBIX BbIPAOOTOK. Paboune XapakTepUCTUKU Kperen.
Bpemennas u mocrosiHHas kpenu. Pamuasi, sxene300eToHHasl, TFOOMHTOBasA, 0JIOYHAss OETOHHAS,
MOHOJIUTHAasE O€TOHHas M JKele300eTOHHas Kpenu. AHKepHas, HaOpbI3rOeTOHHas U
KOoMOMHMpoBaHHas1 kpenu. [lopsaok ux Bo3BeAeHMUS.

14. Hactunka penbcoBoro nytH. Ilpokinanka TpyOompoBofoB U kabenel. YcTpoicTBO
BOJIOOTBOJHOM KaHaBKU. Mapkiieiinepckoe odbecrieueHue.

15. IlpoBenenue u KpenjeHUE HAKIOHHBIX BbIPAOOTOK CBEPXY BHU3 (CTBOJIBI, YKIOHBI) U
CHU3Y BBEpX (BOCCTAlOIIME, CKaThl, pPyAOCHyCcKHU, OpemcOepru). BrieMka u morpyska mopojsl,
IIPOBETPUBAHUE U BOAOOTIIUB.

16. Knaccudukamusi BepTHKAIbHBIX CTBOJOB. [lociemoBaTenbHOCTh CTPOHUTEIHCTBA
CTBOJIOB PA3JIMYHOr0 Ha3zHaueHHs. DOpMBI IONEPEUHOIO CEYEHHUs CTBOJIOB. YYAaCTKU CTBOJIA:
«Ycrbey, «Texnomornueckuid otxom» u «3ymnd». [Honarne «KosdduuueHnt ucnonp3oBaHus
IIONIEPEYHOI0 CEUYEHUs CTBOJIAN.

17. OObluHBIE W CHENHUATbHBIE CIOCOOBI TMPOBEACHHUS W KPEIUICHUS BEPTUKAIBHBIX
cTBOJIOB. CyNIHOCTH IIOCIENOBATEIBHOM, COBMELICHHOM M IapajUIeIbHOM TEXHOJIOTMYECKHX
CXeM TpPOBEICHMS W KpeIuleHus CTBoJIOB. Kputepun BbIOOpa TEXHOJIOIMUECKOH CXEMBI.
OcHOBHBIE M BCIIOMOTaTENbHBIE IIPOXOAYECKHUE TPOLIECCHI.

18. OcobenHocT BenmeHHs OYpOB3PBIBHBIX pabOT TpHU TPOBEICHHH BEPTHKAIBHBIX
ctBojioB. Tumbl BB. CpexncrBa mnuumupoBanus. [nyOuna mmypoB. CXeMbl pacroyiOKeHUs
HInypoB B 3a00e ctBosa. Tunsl BpyooB. KoHTypHOE B3pbIBaHUE.

19. Texuuueckue cpeincTBa OypeHus IMypoB B cTBosax. [Topsaok 3apskaHus IITypoB U
B3pbIBaHUs 3aps10B BB B crBonax. Texnuueckue nokaszareian OypoB3pbIBHBIX padoT.

20. HarnerarenbHblii, BcachlBalOUIMM W KOMOWHUPOBAHHBIM CHOCOOBI MPOBETPUBAHUS
CTBOJIOB.

21. TlpoBeTpuBaHMe CTBOJIOB CKBO3HOW cTpyeil. EcTtecTBeHHass Tsra B cTBoOJax.
[TocnenoBarenbHOCTh pacueTa MPOBETPUBAHUS CTBOJIOB. THIBI BEHTUIISTOPOB. TpyOonmpoBoas! U
UX KpEIJIEHUE B CTBOJIAX.

22. OcoOeHHOCTH TOTPY3KH TOPOJBI B CTBOJAx. [ pelidepHble MOrpy30YHBIE MAITHHBI
pPYYHOTO M MEXAaHHU3MPOBAHHOIO BOXAECHMs. CaMOXOIHBIE MOrpy30uHble MamuHbl. a3l
NOTPY3KH TOPOJbI M HUX OTHOCHUTEIbHbIE O00BEMBL. IlocimenoBaTenbHOCTh — OMpeseNieHus
IPOM3BOIUTENIFHOCTH TOTPY3KH TMOPOABI B CTBOJIE. YOOpKa MOpoisl B 3ab0e CTBOJNA depes
MEPEIOBYIO CKBAKHHY.

23. Bugsl mpoxomyeckux NOABEMHBIX YCTaHOBOK. Kiaccudukamusi cxeMm OCHAIIeHUs
mpoxoaueckoro mnoabéMa. Ha3HaueHwe W pa3sHOBHUIHOCTH KOMpOB. beckompoBoit crmocod
CTpOUTENbCTBA CTBOJIOB. [Ipoxoqueckue 6anbu W MPUHLIMI WX pasrpy3ku. HaTsokHble pambl U
Hanpasisomue paMmku. [Ipunenssie ycrpoicTBa. JlnarpamMma CKOpOCTH JIBHXKEHUS Oajell B
ctBosie. llocnemoBarenbHOCT pacuéTa NPOU3BOAUTEIBHOCTH IMPOXOJYECKON MOABEMHOMN
YCTaHOBKH.

24. Ha3znaueHue ¥ KOHCTPYKIIMM BpPEMEHHBIX Kpemed B cTBojax. TpeboBaHUS K
IIOCTOSIHHOM KpeIu BEPTUKAIbHBIX CTBOJOB. MaTepuainsl kpenu. MoHonuTHas OeTOHHas Kpelb,
e TOCTOMHCTBA M IMOCJIEeI0BATEIbHOCTh BO3BEJCHUA. ['acCUTENN CKOPOCTH ABIMIKEHUSI OETOHHOM
cMecu mo Tpyb6aM. Buael mpuzaboitHbix omanmyOok. Ilopsimok Bo3BeAeHHS TIOOMHTOBOM,
JIepeBIHHON 1 HAOpBI3rOeTOHHO Kpenei. «CyXoi» U «MOKpBI» HaOPbI3rOETOH.
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25. BaneiiHblil BOJOOTIMB U 00JaCTh €ro mpuMeHeHus. BOgOOTINB ¢ MOMOIIBI0 HACOCOB,
THUAPOAJICBATOPOB U 3pindToB. BogoynaBnuBaHue B CTBOJIAX: )KeJI0OAMHU M IPEHUPOBAHUEM.

26. BomomoHmKeHHNE: ¢ TOBEPXHOCTH (MOTPYKHBIMU M apTe3MAaHCKUMHU HACOCAMH) U U3
MOA3EMHBIX BBIPAOOTOK.

27. Knaccudukarus CHeMUalbHBIX CHOCOOOB TPOBEACHUS CTBOJOB Ha OOJNBIINUX
rnyouHax. 3a0uBHas © omnyckHas Kpend. CyIIHOCTh BOJOTOHMIKCHHS, MPHUMEHSIEMOE
00opyI0BaHUeE.

28. CxeMbl 3aMOpaXMBaHWs TIOPOJ: HAa BCIO TJIYOMHY, CTyIleH4aTas, 30HaJbHasd,
nokanbHasg. CxeMa 3aMOpakUBarOIICH CTaHIIMU. TaMIIOHUPOBAaHNUE TOPHBIX MOPOA: IIEMEHTAIINS,
TJIMHU3AIAS, CUIMKATH3AIMs, cMoiu3aus U Outymusanus. CrocoObl U CXeMbl HarHETaHUS B
CKBQ)KHUHBI TAMITIOHAKHOTO PacTBOpA.

29. CruiomHoe, KOJIOHKOBOE, PEaKTUBHO-TYpPOMHHOE U POTOPHOE OypeHHe Ha OOJIBIINX
rryounax. IlpuMeHnseMoe o0opynoBaHUE M CXEMbI MPOMBIBKH. CroCOOBI KPEIUICHUS CTBOJIOB
nocie OypeHus: MOTPY>KHOM, CEKIIMOHHBIA U KOMOMHUPOBAHHBIH.

30. Omnpenenenne MPOJODKUTEIIBHOCTH MPOXOJYECKOr0 IUKIA HA OOJBIINX TIyOWHAX.
[TocnenoBareabHOCTh COCTaBCHUs rpaduka opraHu3anuu padboT (IUKIOrpaMMBbl). Y ACIIbHBIC
3aTpaThl BPEMCHH Ha BBIMIOJTHEHHE oreparuii. OnpeneneHnue CKOPOCTH MPOXOJIKU BBIPAOOTKH U
MIPOU3BOIUTENLHOCTH TpyAa poxoauuka. [lokazaTenyu TeXHUUECKOTO OCHAIICHUSI IPOXOJIKH.

[Tepeuenb TeM AJ1 MOATOTOBKU K MHIMBUAYAIBHBIM COOECEI0BAHUSM:

1. Conepxanue nucuuruHbl «Pa3paboTka pya Ha OONBIIMX TITyOMHAX», €€ 3HAYCHHE U
CBSI3b CO CMEKHBIMU JIUCIUIINHAMH.

2. Buipl KanWTalnbHBIX W TOATOTOBUTEIBHBIX BBIPA0OTOK MpH pa3paboTke pya Ha
0OJBIINX TTyOMHAX.

3. IlpoBenenue U KperieHHe TOPU3OHTAIBHBIX M HAKIIOHHBIX BBIPAOOTOK IMpH pa3paboTke
pyA Ha OOJIBIIMX TITyOUHAX.

4. IlpoBeneHue U KperieHuEe BEPTHKAIbHBIX CTBOJIOB MPU pa3pabOTKe pya Ha OOJBIINX
riyOuHax.

5. Opranuzanuusg paboT MNpU TPOBENEHUHM U KPEIJICHMH TOPHBIX BBIPAOOTOK IpHU
pa3paboTke pya Ha OOJIBIINX TTyOHMHAX.

Konrtponsnas padora Ne 1:

1. Tlo UCXOAHBIM JTaHHBIM HAYEPTUTH CEUYEHUE TOPHOW BHIPAOOTKH, MPOBEPUTH €TO IO
JOTYCTUMOM CKOPOCTH JBWKEHMsI BO3/AyXa, BBHIOpaTh W paccuuTaTh MapaMeTpbl Kpemu mpu
pa3paboTke pya Ha OOJIBIINX TTyOHMHAX.

2. O6ocHOBaTh 000py/HOBaHHE, MPHUMEHSEMOE Ha MPOXOJKE TOPHOM BBIPAOOTKU MpPH
pa3paboTke py/ Ha OONBIINX MTYyOMHAX.

3. Paccuutare BpeMs Ha BBIIIOJHEHHE OCHOBHBIX TEXHOJIOTHYECKUX ONEpaIfid Iph
pa3zpaboTke py/ Ha OONBIINX MIyOMHAX.

Vicxo/iHbIe JaHHBIE:

ITokazarenu En. uzmepenus 3HaueHne
1. 'ogoBast MpOU3BOAUTENBHOCTh PYIHUKA MJIH. T 0,3+0,05*Bap
2. IlpoTsiKeHHOCTh BBIPaOOTKH M 50+10*Bap

1) onHOMyTEBOH KBEpILIar
2) AByXIyTEBOM KBepIILIar
3) OTKaTOYHBIHN MTPEK C CAMOXOTHBIM
TPAHCHOPTOM HA THEBMOKOJIECHOM XOAY

3. Tunsl BeIpabOTOK

4. I'nmyOnHa 3aJ10)KEHUST BEIPAOOTKH M 250+50*Bap
o 15 Bapuanra
5. Koadumment kpenoctu nopoa BKJIIOY: S5+Bap
JUIsl BApUAHTOB C 16:
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30-Bap
6. O0beMHas Macca Mopo/ibl /™ 1,5+0,1*Bap
7. AGpa3uBHOCTH MTOPO/T Mr Bap

YeTHble BapuaHTHI - ciiadast

8. OOBOTHEHHOCTbH BBIPAOOTKH
HeueTHble BapuaHTHI - CHIIbHAS

Kontponbnast pabora Ne 2: Ilo gaHHBIM KOHTpOJIbLHOM paboTrel Ne 1 mpoBectH
000CHOBaHME PKOJOTHYECKON M MPOMBIIUIEHHON 0e30macHOCTH 000py0BaHuUs, IPUMEHSIEMOTO
Ha MPOXOJKE TOPHOI BBIpaOOTKHU MpH pa3zpaboTKe pya Ha OONBIINUX TITyOHHAaX.

[TpakTuyeckas pabora. DKOHOMUYECKH OOOCHOBATH JKOJIOTUYECKYIO M NPOMBILIUICHHYIO
0€301acHOCTh pa3pabOTaHHOW TEXHOJIOTMYECKON KapThl MPOXOJKHA TOPH3OHTAILHOW TOPHOM
BbIpaOOTKM Ha OONbIIMX TIIyOMHaX (B COOTBETCTBUM C JAHHBIMM, IIOJTYYEHHBIMH IIpU
BBITIOJTHEHUH pacueTHO-rpaduueckoit paboThI).

PacuerHo-Tpaduueckass pabora. Pa3paboTarb TEXHOJOTHYECKYIO KapTy MPOXOIKH

TOPU30HTAILHOW TOPHON BBIPAOOTKH HA OOJBIIMX TIyOMHAX B COOTBETCTBHM C JAHHBIMH U3
TaOJIAIIBI.
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HaumeHoBaHMe JaHHBIX ‘ B N A HT BI ‘
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 SAIONEHHS BEIPAOOTIH, | 5 250 300 | 350 | 400 | 450 500 | 550 | 600 | 650 | 700 | 750
KoaddurmenT kpemoctu mopos 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":

- HAJIETAIOLLIEN TOJIIIIN 1,2 1,25 1,3 1,35 1,4 1,45 15 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 1,9 195 | 2,0 1,95
OO6BOAHEHHOCTH BBIPAOOTKH, Mg 50 100 150 200 250 300 350 400 450 500 60 110

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

TIpOH3BOIMTEALHOCTE PYIHHKA, 16 1,7 18 | 1,9 2,0 2.1 2,2 2.3 2.4 25 26 | 27
MJIH. T/TOJ ' ' ' ' ’ ’ ' ’ ’ ’ ' '
[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
ffyfs“a SAIONKEHIS BEIPAOOTKH, | goy | g50 | 900 | 880 | 860 | 840 | 820 | 800 | 780 | 760 | 740 | 720
Koaddumnuent kpenoctu nopon 14 13 12 11 10 9 8 9 10 11 12 13
AOpazuBHOCTb NOPOJ, MI' 28 30 32 34 36 38 40 42 44 46 48 50
O6béMHas macca Mopo, /™

- HaJIeTaroIIeH TOIIN 1,6 1,55 1,5 1,45 1,4 1,35 1,3 1,25 1,2 1,25 1,3 1,35

- IEPECEKAEMBIX TOPOJ] 1,5 1,55 1,6 1,65 1,7 1,75 1,8 1,85 19 1,95 2,0 1,95
OGBOIHEHHOCTD BBIPAOOTKH, M/4 160 210 250 310 360 410 460 510 460 410 360 | 310

*: 1 — onHomyTeBOI KBepuLIar, 2 - IByXIyTeBOW KBepuuIar; 3 — OJHOMYTEBON OTKATOUHBIN IITPEK; 4 - IBYXITYyT€BOW OTKATOYHBINA HITPEK; 5 —

MOARTaKHBIN IOTPECK
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7 OIIeHO‘IHBIe cpeacrea AJisi MIPpOBECACHUSA l'lpOMe)KyT()‘lH()ﬁ arrecranmumn

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA /ISl IPOBEACHUs NMPOMEKYTOUHON aTTecTAlNM:

CrpyKTypHBIi
JJIEMEHT

KOMIICTCHIIN

[Tnanupyemsble pe3ynbTaThl 00y4eHHUS

O1eHOYHEIE cpe€acTBa

OIIK-8 cnocoOHOCTHIO BLIOMPATH U (/1K) pa3padaTbiBaTh odecriedyeHne HHTErPUPOBAHHBIX TEXHOJOTHYECKHX CHCTEM IKCIIYyaTallMOHHOM
pa3BeaKHu, 100bIYH U MePepadoTKN TBEPABIX MOJE3HbIX HCKOMAEMbIX, 4 TAKKe MPEeANPUATHI 10 CTPOUTENbCTBY H IKCILTYaTAIIUM MOA3EMHBIX
00bEeKTOB TEXHUYECKHUMU CPEICTBAMH C BLICOKHM YPOBHEM ABTOMATHU3AIMHU YIIPABJIEHHUS

3HaTh

— OCHOBBI I'€0JIOTMH U METOJIbI
orpeeseHus] PU3MKO-MEXaHUUECKUX
CBOMCTB I'OPHBIX ITOPOJ;

— TEXHOJIOTMYECKUe U (PU3MKo-
MEXaHUYECKHUE CBOMCTBA TOPHBIX IIOPOJL
1 MaCCHBOB;

— TEXHOJIOTUYECKUE CUCTEMBI
9KCIUTYaTalMOHHON Pa3Be]KH, T100bIUU U
nepepadOTKU TBEPBIX MOJIE3HBIX
HCKOIIAEMBIX;

— OCHOBBI CTPOUTEIIBCTBA U
9KCIUTyaTaluy MOJ3EMHBIX O0BEKTOB
TEXHUYECKUMHU CPEICTBAMHU C BBICOKUM
YPOBHEM aBTOMAaTH3ALMH YIIPABICHUS.

IlepeyeHn TeopeTHYECKHX BONPOCOB K IK3aMeEHY:

1. Knaccudukanus BepTHKaIBHBIX CTBOJOB. CHOCOOBI M TEXHOJOTHYECKHE CXEMBI HX
IIPOBEICHUS M KPEIUICHUs IIPU pa3paboTke pya Ha Oonblmx riyouHax. Kpurepuu Boibopa
TEXHOJIOTHIECKUX CXEM.

2. Beibop QopMbl M pa3MepoB IMONEPEYHOIO CEUCHHsI BEPTUKAIbHBIX CTBOJOB IIPH
pa3paboTke pya Ha Oonpmux rryouHax. [lonstue «KodpUIMEeHT HCIIOb30BaHMS CEUCHHSI
CTBOJIa». THUIIOBbIE CEUEHUS CTBOJIOB.

3. Iousitust  «TeXHONOTUYECKHA OTXO0I», «YCThE CTBOJIa». ODJIEMEHTHI yCThS CTBOJA.
Pa3HOBUIHOCTH KOHCTPYKIMH yCTHEB CTBOJIOB.

4. TlocnenoBaTeNbHOCTD TMPOBEACHUS YCTHEB CTBOJIOB MPHU pa3pabOTKe pya Ha OOJBIINX
riyouHax. CocTaB KOMIUIEKCOB 00OPYAOBaHUS JUIsl IPOBECHUS YCTHEB CTBOJIOB.

5. TlocnenoBarenpHas TEXHOJIOTHYECKAs CXeMa MPOBEICHUSI CTBOJIOB MPH Pa3paboTKe PyX
Ha Oonpiux rinyonHax. O0iacTe NPUMEHEHNUs, TOCTOMHCTBA, HEAOCTATKH.

6. IlapamnenpHasi TEXHOJOTMYECKass cXeMa IPOBEICHHsI CTBOJIOB IPH pa3padOTKe pya Ha
6onpMx rayonHax. O6macTb IPUMEHEHUs, JOCTOMHCTBA, HEJJOCTATKH.

7. TlapamiensHO-IIUTOBAs TEXHOJIOTHYECKAsh CXeMa TPOBENIECHHsI CTBOJIOB TPU pa3paboTKe
pya Ha 6onbmKX rayonHax. O6iacTb MPUMEHEHHs, JOCTOMHCTBA, HEJOCTATKH.

8. CoBMeleHHas TEXHOJIOTHYECKas cXeMa MPOBEICHHs CTBOJIOB IpH pa3paboTKe pya Ha
00bIKX T1yonHax. JIOCTOMHCTBA, HEOCTATKU M 00JIaCTh MPUMEHEHUSI.

9. TpeboBanus K OypOB3PBHIBHBIM paboTaM IMpU MPOBEAEHUM CTBOJOB Ha OOJBIIMX
riyouHax. Beibop mapamerpoB OypoB3pbIBHBIX paOOT NMpHU MPOBEACHUN CTBOJIOB.

10. Tumnsl Bpy6OB py NpOBEIEHUH CTBOJIOB, MX BbIOOp. Pacnonoxenue mmypos B 3a00e.
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OneHouyHble CpeaCcTBa

11. IlpuHuuns! U cnocoObl KOHTYPHOI'O B3PbIBaHMS IPU MPOBEIEHUM CTBOJOB Ha OOJIBIINX
rITyOuHax.

12. CriocoObl M TEXHUYECKHE CPEACTBA OYpEHHUs IITypOB B CTBOJIAX.

13. TlocnenoBaTenbHOCTD 3apsDKaHMS HIITYPOB B CTBOJIAX HA OOJBIINX TIyOMHAX.

14. CnocoObl M cxeMbl NPOBETPUBAHUSA CTBOJOB IPH MX IPOBEIEHUM HA OOJIBIINX
riryouHax. BeHTHs1monHoe 00opy10BaHHE.

15. ®a3bl morpy3ku Mmopojabl B CTBoJaX. TeXHMYECKHE CPEACTBAa IMOTPY3KH IMOPOJBI, MX
BbIOOp. YOOpKa mopoabl U3 320051 CTBOJIA Yepe3 MEPEAOBYIO CKBKUHY.

16. Tumnsl Gazel, cXeMbl X pa3rpy3Ku U OCOOEHHOCTH UX MEPEMEIICHUS B CTBOJIAX.

17. Komriekcel TOpHOIIPOXOAYECKOro 000py10BaHUs ISl IpOBeAeHUs cTBOJIOB. VX cocTaB
1 00JIaCTH IPUMEHEHHUS.

18. HasnaueHme u cOCTaB MPOXOAUECKON MOABEMHON yCTaHOBKH. [IpUHIMIIBI onipeienenus
IIPOU3BOIUTENILHOCTH MoIbeMa nopozbl. Knaccudukanus cxem ocHaIleHus: pOXo 4eCKOro
oaAbEMA.

19. Ha3naueHue ¥ TUNBI KOIpPOB IPH COOPY)KEHUH CTBOJIOB. beckorpoBoil crnocod
COOpY>KEHHsI CTBOJIA.

20. Ha3naueHue M TOCIENOBATEIBHOCT BO3BEACHUS BPEMEHHOH KpemH IMPH COOPYKEHUH
CTBOJIOB Ha OOJIBIINX INTyOHHAX.

21. Ha3naveHue M BUIBI TOPHBIX Kpenei cTBooB. TpeboBaHMsI, TPEIbIBIsSEMbIE K HAM.

22. TlocnenoBaTeabHOCTh U TEXHUYECKHE CPEACTBA BO3BEIEHUS BEHILIOBOW, MOHOJIHUTHOM
O0eTOHHOW, HaAOpBI3TOETOHHONM M aHKepHOM Kpeneil Ha OosbiMX TiyOuWHax. Tumsl
pu3a00MHBIX ONaNTyOoK.

23. Crioco0bl U cXeMBbl BOJOOTIMBA U BOAOYJIABIMBAHUS B CTBOJAX MPH MX MPOBEJICHUN Ha
OOJBIINX TTTyOMHAX.

24. Tlonstue «IIpoxomueckuii 1uka». COCTaB TPOIECCOB W OIMEpaIil MPOXOIUECKOTO
nukia. [puHiune! pa3paboTku rpaduka opranuzannu padboT B 3a00e.

25. TexHUKO-IKOHOMHYECKHE MTOKA3aTe M MPOBEICHUS BBIPAaOOTOK MPH pa3paboTKe pya Ha
Oonpmx rayouHax. [IpyHIUIBL UX ONpeaeeHus.

26. Knaccudukanus crienuanbHBIX CIOCOOOB MPOBEICHUS CTBOJIOB MPH pa3pabOTKe pya Ha
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Oonpux riayonHax. O6iacTu UX IPUMEHEHUS.

27. CrneuuayibHbplii cioco0 MPOBENEHUS CTBOJIOB C MPUMEHEHHEM OTPAaXIAIOUIMX KpereH,
00J1aCTh €ro NPUMEHEHHUS.

28. BoponoHukeHHe MpH MPOBEICHUHN CTBOJIOB, O0JIACTH €r0 MPUMEHEHUS! U IPUMEHIEMOe
obopymoBaHue.

29. Croco0bl U TEXHUYECKHE CPe/ICTBA OYpPEeHHUsl CTBOJIOB MpH pa3paboTKe pya Ha OOJBIINX
riyounax. O01acTi UX MPUMEHEHHUS.

30. CrocoObl MPOMBIBKH CTBOJIOB TPH MX OYpEeHHWH MpH pa3paboTKe pyA Ha OOJBIIMX
riyounax. [Topsaok Bo3BeeHUs Kpeny B IPOOYypEeHHBIX CTBOJIAX.

31. CoopyxeHHe CTBOJIOB C 3aMOpPaXMBAHHWEM MOPOJ MPH pa3paboTke pyx Ha OOJIBIIMX
riryouHax. CxeMbl 3aMOpaKUBaHUS MIOPOA U YCIOBUS UX IPUMEHEHHUS.

32. CrocoOpl TaMIOHaXXa TOPOJA TPU COOPY)KEHHUH CTBOJIOB, MX CYIIHOCTh W YCIIOBHSA
npuMeHeHHs. CrocoObl M CXeMbl HarHeTaHus B CKB@)KHMHBI TAaMIIOHAXXHOT'O pPacTBOpa,
o0JacTu UX NPUMEHEHHUSL.

33. Knaccuduxaiuss ropu3oHTaJIbHBIX BBIPAOOTOK MpU pa3paboTke pya Ha OOJBLINX
riyouHax. CrocoObl U TEXHOJIOTUYECKHE CXEMBI UX MTPOBEACHUS U KPEIICHHS.

34. Br16op ¢hopMBI 1 pa3MeEPOB MONEPEYHOTO CEYCHHUS TOPU3OHTAIBHBIX BEIPAOOTOK.

35. CrnocoObl M TEXHOJOTMYECKHE CXEMBbI MPOBENEHUS TOPU3OHTAIBHBIX BBIPaOOTOK. MX
BBIOOD.

36. TexHosormueckasi cxema MpOBEIEHUS] TOPU3OHTAIBHBIX BBIPAOOTOK OONBIION HMIMPUHBI
YCTYIIHBIM 3a00€M, €€ JOCTOMHCTBA.

37. Ilpoueccbl M omepauuyd MPOXOTYECKOr0 I[HMKJIA TNpU  OypOB3pHIBHOM  CIOCO0e
MIPOBE/ICHNUS TOPU30HTAIBHBIX BEIPA00TOK. [locie1oBaTenbHOCT X BBHITTOTHEHUSI.

38. Cnoco0Obl M TEXHUYECKHE CPECTBA OYpEeHHUs IIIYyPOB MPH MPOBEICHUN TOPU30HTAIBHBIX
BBIPaOOTOK, UX BBIOOD.

39. BypoBoii MHCTpYMEHT JJIsi  BpAIIATEJbHOTO,  yJapHO-MIOBOPOTHOIO,  YAapHO-
BpaImaTeIbHOro M BpalaTelIbHO- yAapHOTO OYpEHUSI.

40. TTacnopT OypOB3pBIBHBIX paObOT U TpeOOBaHUS, IPEIBIBIIEMbIC K HEMY.

41. Tunsl BpyOOB IpH MPOBEIEHNN TOPU3OHTAIBHBIX BHIPAOOTOK, X BHIOOD.
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CTpyKTypHBIH

DJIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OrneHOYHBIC CPECTBA
KOMIIETEHINH
42. be3BpyOoBbBIE CXEMbI OTOONKH MOPOJIBI TP MPOBEICHUH BHIPAOOTOK OOIBIION ITUPUHBI,
WX JIOCTOMHCTBA.
43. Tlopsaok ompeseneHus IIYOMHBI M IMaMETpa MITypOB MPH pa3paboTKe pya Ha OOIBIIHMX
rITyOuHax.
44, Ha3znaveHue v criocoObl KOHTYPHOT'O B3PhIBAHUSI.
YMmeThb —  HCIIOJIL30BATh MPOrPAMMBI JIJISI PacuerHo-rpajguyeckass pab6ora: Pa3paborarh TEXHOJOTHUYECKYIO KapTy MPOXOJKH
(hopMUPOBaHHS TAHHBIX JIUIS AaHATIN3A; TOPU30HTANILHOM TOPHOM BBIPAOOTKM Ha OOJBIIUX ITYOMHAX B COOTBETCTBUU C JaHHBIMH U3
—  paspabaThIBaTh rpapuKH TaOJIMIIBI, IPUBEICHHON B pasjene 6 HacTosmeld padbodeld mporpaMMel.
OpraHuzanuu padboT Npu CTPOUTEIHCTBE
Y PEKOHCTPYKIIMH TOPHBIX
MPEeATPUSITHH;
— 00OCHOBBIBATH PAIlIOHAIBHBIC
napaMeTpbl TEXHOJIOTHYECKUX CHCTEM
IKCILTyaTaIlMOHHOHN pa3BeKH, TOOBIYN U
nepepaboTKU TBEPABIX MOJIE3HBIX
HCKOTIAeMBIX;
— 00OCHOBBIBATh palliOHaTIbHBIC
napaMeTpbl TEXHOJIOTHUECKHUX CXEM
CTPOMTENLCTBA U SKCILTyaTallun
MO/I3EMHBIX 0OBEKTOB TEXHUYECKUMHU
CPEIICTBAMU C BBICOKUM YPOBHEM
aBTOMATH3AIMH YIIPABICHUSI.
Bnaners — TOpPHOW TEPMUHOJIOTHEH; Kountpoabsnas pa6ora Ne 1: 1o ucxoaHsIM JTaHHBIM, IPUBEACHHBIM B pasjeiie 6 HacTosIIen

— HaBBIKaMM cOOpa JaHHBIX I
aHaJIM3a MPOEKTHOM u paboueit
JOKYMEHTAIMH, a TAaKXKe JTOKYMEHTalUH
1o paboTe NpeAnpHUITHS;

— MEeTOoAaMH TEXHHUKO-

pabodeil TporpaMMbl, HAUEPTUTh CEUEHHWE TOPHOW BBIPAOOTKHU, IMPOBEPUTH €ro IO
JOITYCTHMOW CKOPOCTH JBHKCHHS BO3/yXa, BBIOPATh M PACCUMTATH MMapaMeTPhbl KPEIH TPH
pa3zpaboTke pya Ha OonbIIMX THyOMHAX; 0OOCHOBAaTh O0OpPYAOBaHWE, MPUMEHSEMOE Ha
MPOXOAKE TOPHOM BBIPAOOTKH TIPH pa3paboTKe pya Ha OONBIIMX TIYOMHAX; paccuyuTaTh
BpeMsI Ha BBIMIOJIHEHUE OCHOBHBIX TEXHOJOTHYECKHX OIepalfii mpu pa3paboTKe pyd Ha
00JIBIINX TITyOHHAX.
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CTpyKTypHBIH
AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIe CpeicTBa
KOMIIETEHINH

HKOHOMHYECKOr0 000CHOBaHMSI
IIPOEKTHBIX PELICHUM 110 CTPOUTEIBLCTBY
U 3KCIUTyaTalluu MOJ3E€MHbBIX 00BEKTOB
TEXHUYECKUMHU CPEACTBAMU C BBICOKUM
YPOBHEM aBTOMATU3ALMH YIIPABICHUS.

IIK-21 roToBHOCTHIO 1€eMOHCTPUPOBATH HABBIKU Pa3padOTKH CHCTEM IO 00eCleYeHHI0 IKOJOTHYeCKOH M NMPOMBINIJIEHHOH 0e30MacHOCTH NP
NpOU3BOJACTBE PadoT MO IJKCILIyaTALlMOHHOI pa3BelKe, 100blue M MepepadoTKe TBePAbIX MOJIE3HBIX HCKONAEMbIX, CTPOUTEJLCTBY H
IKCIIYyaTAIMHU MO3eMHbIX 00bEKTOB

3Harb — ocHoBHbIE onpeacneHus u noustus | IllepedyeHb TeopeTHYECKHX BONPOCOB K IK3aMEHY:
B 00JIaCTH SKOJIOTHYECKON U 1. KadecTBeHHBIC TIOKa3aTe OYypOB3PHIBHBIX PabOT TMpPH NPOBEIACHUH TOPH30HTATBHBIX
IIPOMBIIIICHHON 0€30IMacHOCTH; BBIPAOOTOK MPH pa3paboTKe pyA Ha OOJBIIMX TTTyOHHAX.
—  OCHOBHBIE TPEOOBAHHS IIPH 2. TexHHYECKHE CpEICTBA 3apsDKaHUs MIMYPOB IPH TMPOBEACHUH TOPU3OHTAIBHBIX
3aKJTIOYEHHH SKCIIEPTH3BI BBIPabOTOK, UX BBIOOD.
3KOJIOTUYECKOH U IPOMBIIIIECHHO 3. CrocoObl ¥ CXEeMBI MPOBETPUBAHUS TOPU3OHTAIBHBIX BBHIPAOOTOK NPH HMX IMPOBEICHUHU
0€e30IaCHOCTH. pu pa3paboTKe Pyl Ha OOJIBIIUX TIyOMHAX. BeHTWIISIIIMOHHOE 000pyIOBaHHE.

4. TexHUYECKHE CPEICTBA TOTPY3KHM TOPHOM MAaCChl NMPH MPOBEACHUU TOPH30HTAIBHBIX
BBIPAOOTOK, UX BBIOOP.

5. TexHonornyeckre cxembl NPU3a0OWHOTO TPAHCIOPTA NPH TPOBENECHUH OIHOIYTEBBIX
(IByXIyTEBBIX) PEBCOBBIX U 0€3peNbCOBBIX BRIPAOOTOK, UX BBIOOD.

6. Ha3sHaueHune W BHUBI TOPHBIX KpeTel TOPH30HTAIBHBIX BBIPAOOTOK IPH pa3padoTKe pyA
Ha Oonpiux rinyounax. TpeOoBaHus, IpeabIBIsSEMbIE K HUM.

7. Knaccudukanuu ropHbIX KpereH, YCIOBHs UX TIPUMEHEHHS.

8. IlocnenoBaTelbHOCTh UM TEXHUYECKHE CpEJICTBA BO3BEIEHUS PAMHBIX, MOHOJIHUTHOI
OETOHHOW U METAIIOOETOHHOM KpeTen.

9. IlocnenoBaTeNbHOCTh M TEXHUYECKHE CPEJICTBA BO3BEACHUS HAOPHI3TOCTOHHOW H
AHKEPHOM Kpenen.

10. Ilepeuens BcrioMoOraTesbHbIX pabOT NMpU MPOBEICHUN TOPHU3OHTANBHBIX BBIPAOOTOK MPH
pa3zpaboTke pya Ha 60bpINX rTyouHaX. [lopsmok ux mponu3BoICTBRA.
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11. Tunsl npoxogueckux KOMOaifHOB U 00JacTU UX MPUMEHEHU. TeXHOIOIrHYECKHE CXEMbI
paszpyieHus 320051 KOMOafHOB, UX BBIOOD.

12. Tlpoueccsl U onepanuy MPOXOIYECKOro HUKIA NP KOMOAHOBOM CrIoco0e MPOBEIECHUS
TOPU30HTANBHBIX BEIPA0OTOK. JIOCTOMHCTBAa KOMOAItHOBOTO crtoco0a MpoBeIeHusI.

13. TexHonoruyeckue cxembl KOMOAHOBOrO IMPOBEIEHUS TOPU3OHTAIBHBIX BBIPAOOTOK, MX
BEIOOD.

14. KoMmaekTsl M KOMIUIEKChl TOPHONPOXOJYECKOro OOOpYyJOBaHUSA Ui IPOBEACHUS
TOPU3OHTAIBHBIX BBIPAOOTOK MpH pa3paboTke pyn Ha Ooibpiux TiayomHax. KX cocras,
00J1aCTH MPUMEHEHHMsI, JOCTOMHCTBA U HEJOCTATKH.

15. Tlonstue «IIpoxomuyeckuii mukm». CocTaB MPOIECCOB W OMNEPAIMl MPOXOMAYECKOTrO
nukna. [IpuHnumel pa3paboTku rpaduka opraHuzauy padboT B 3a00¢.

16. TexHHKO-?KOHOMHYECKHE TOKa3aTelHu IMOBEICHUS BBIPAOOTOK MpHU pa3padOoTKe pya Ha
OonpMX rayouHax. [IpyHIUIBL UX ONpeesIeHusl.

17. TlpuHOMITEI BEIOOPA THIIOB CKHUIIOB M KJIETEH

18. Ilopsinox BBIOOpa pa3MepoB IONEPEYHOI'O CEUEHHUs] TOPHOM BBIPAOOTKM U NPOBEPKHU
TUTOIIAIH MTOTIEPEYHOr0 CeueHUs 1o (hakTopy «BeHTUIAIMD.

19. MeronbI peaBapUTENLHOTO BEIOOpA THTIA KPETTH TOPU3OHTAITBHOMN BEIPAOOTKH.

20. ITapameTpsl FOPHBIX Kpenen U MPUHLUIIBI UX ONpeIeJICHUs.

21. Tlopsimoxk BBIOOpa OypWIIBHBIX MAIIMH W YCTAaHOBOK IIPH TIPOBEJICHHH TOPHBIX
BBIPAOOTOK MpH pa3paboTKe pya Ha OONBIINX ITyOHHAX.

22. TexXHOJIOTHYECKHE TapaMeTpbl OypOBBIX MAIlMH ¥ TMPHUHIUIBI MX OIpEeNICHHs TPU
pa3paboTke pya Ha OOJIBIINUX TITyOUHAX.

23. TlocnenoBaTenbHOCTH OMPEAETICHUS TPON3BOIUTEIFHOCTH OYPHIIBHBIX YCTaHOBOK.

24. Tlopsaok BbIOOpa MOrpy304YHBIX U MOrPY30YHO-TPAHCIIOPTHBIX MAIIMH MpPU pa3paboTke
Py Ha OOJIBIINX ITyOUHAX.

25. TlocnenoBaTenbHOCTh ONpPEAETICHUs TPOU3BOIUTEILHOCTH TOTPY30UHBIX MAIIIHH.

26. TlocnenoBaTelbHOCTh ONPENEICHUSI TPOU3BOJUTEIBHOCTH TOTPY309HO-TPAHCIIOPTHBIX
MaIlyH.

27. TlocnemoBaTelbHOCTh pacuéra 00BbEMOB PabOT MPH MPOBEICHUH TOPHBIX BBIPAOOTOK
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pu pa3paboTKe py1 Ha OOJBIINX TITyOHHAX.

28. IlocnenoBaTenbHOCTh MPOCKTUPOBAHUS OPTraHU3AIMHM TOPHOIPOXOMAYECKUX paboT mpu
pa3paboTke py/a Ha OOJIBIINX IITyOuHaX.

29. TlocnemoBaTeNbHOCTh OMPEICIICHUS TPOJIOJDKUTEIILHOCTH OYpEeHHS IIMYpPOB TPH
MIPOBEACHUU BBIPAOOTOK IIPH pa3pabOTKe Py Ha OOJIBIINX IITyOHuHaX.

30. IlocnemoBaTeNbHOCTh OMPEACICHUS MPOJOHKUTEIHLHOCTH TIOTPY3KH TOPOJABI  MPH
MIPOBEJICHUH BBIPAOOTOK MpH pa3paboTKe py/ Ha OOJBIINX ITyOUHAX.

31. TlocnemoBaTebHOCTh OIPEACICHHS TPOJIOJDKATEIIBHOCTH BO3BEIACHHS TTOCTOSITHHON
Kpenu B TOPHBIX BbIpaOOTKax (AJi1 pa3jMyYHBIX TUIOB KpemH) Mpu pa3paboTKe pya Ha
OOJIBIINX TITyOMHAX.

32. IlocnenoBaTenbHOCTh pacuéra mapaMeTpoB MOCTOSHHOM Kperu CTBOJA MPHU pa3padoTKe
Py Ha OOJIBIINX TITyOMHAX.

33. IlpuHuunsl onpeaeneHus o01ei Mpoa0KUTEIBHOCTH MOTPY3KH MOPOIBI B CTBOJIAX IS
Pa3TUYHBIX TEXHOJIOTHYECKHUX CXEM.

34. TlocnemoBaTeabHOCTh pacuyéra MPOU3BOAMTEIBHOCTH IMPOXOAYECKOW TOIBEMHOMN
YCTaHOBKH IMPH pazpaboTKe pyd Ha OOJBIINX TITyOHHAX.

35. [puHnmns! ompeneneHus TpeOyeMBbIX AMaMeTpa W MIMPHHBI OapabaHa MPOXOIYECKOM
noasEMHOM MamuHbl. [lociaenoBaTenbHOCTh BBIOOpA MPOXOAUECKON MOIBEMHON MAIIUHBI.
36. ITlocnemoBaTeIbHOCTh OIPEACICHHS TPOJIOJDKUTEIIBHOCTH TPOXOYECKOTO ITUKIA T10
3aJIaHHOM CKOPOCTHU MPOBEACHUSI CTBOJIA MPH pa3paboTKe pyd Ha OOJBIIMX TTyOWHAX.

37. Tlopsgok pacuéra TPOJOHKHTEILHOCTH MPOXOJYECKOT0 MHUKIA IS  Pa3IHYHbIX
TEXHOJOTHYECKHUX CXeM IpH pa3paboTke pya Ha OONBIINUX TITyOHHAX.

YMmeTn

— mpuobpeTaTh 3HaHUs B 001aCTH
HOPMAaTHBHBIX JIOKYyMEHTOB IO
0€30MMacCHOCTH U TPOMBIIIJICHHON
CaHWUTApUU;

— BBIOpATh TEXHOJIOTHIO,
oOecneunBaroIyto 3pHEeKTUBHOCTh U
6€3011aCHOCTb BEJICHUSI OTKPBITHIX U

IIpakTnyeckas padora: DKOHOMHUYECKH OOOCHOBATh IKOJIOTMYECKYIO M IPOMBIIIJICHHYIO
0€301acHOCTh Pa3pabOTaHHOM TEXHOJIOTMUYECKOW KapThl MPOXOJKHA TOPU30HTAIBHON TOPHOM
BBIPAa0OTKM Ha OOJBIIMX TIyOMHAX (B COOTBETCTBUM C JIaHHBIMM, IOJIYUEHHBIMH TMpU
BBINOJIHEHUH pacyeTHO-Tpaduyeckoit paboThl).
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AJIIEMEHT [TnanupyemMble pe3ynbTaThl 00yICHHS OueHouHbIe CpeicTBa
KOMIIETEHINH

IMOA3EMHBIX I'OPHBIX pa60T.

Braners — MHXEHEepHBIMH MeToJamu pacueToB | KonrposbHas padora Ne 2: [lo ncXoaHBIM TaHHBIM, PUBEICHHBIM B KOHTPOJILHON padoTe
BBIOPOCOB M COPOCOB BpeIHBIX BellecTB [ Ne 1 B pasjiere 6 Hacrosinei pabodyeil mporpamMMel, IIPOBECTH 0OOCHOBAHUE SKOJIOTHYECKOM
B aTMoc(epy U B BOAHBIE O0BEMBI; U TPOMBIIUICHHON Oe30macHoCcTH 000pyHOBaHUs, MPUMEHSEMOT0 Ha IMPOXOJKE TOpPHOM
— OCHOBHBIMH HOPMAaTHBHBIMHU BBIPAOOTKH MPpH pa3zpaboTKe pya Ha OONMBIINX IITyOHWHAX.

JTOKyMEHTaMu (JIOKYMEHTBI
MEKOTPACIEBOr0 MPUMEHEHUS 10
BOIIPOCAM IPOMBIIIJIEHHON
0€30IaCHOCTH M OXPaHbI HEAP,
®denepanbHble HOPMBI U MIPAaBHUJIA B
00J1aCTH TPOMBIIIUICHHON 0€30MaCHOCTH
«[IpaBua 6€301aCHOCTH TPU BEICHUH
TOPHBIX paboT U MepepadbOTKe TBEPIBIX
IOJIE3HBIX HcKomaeMbIx», CHullsr,
CanlluH, I'OCTso1 u I1T3).
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0) Ilopsnok mnpoBeaeHHs] TNPOMEXKYTOYHOH aTTeCcTAllMM, MOKa3aTeJH W KpPUTePHH
OLICHUBAHUS:

[TpomexxyrouHas arrecrauus Ho aucuuiuinHe «Pa3paboTka pya Ha OOJIBLIMX TIIyOMHaX»
BKJIIOYAET TEOPETHUYECKHE BOMPOCHI, MO3BOJISIOIINE OICHUTh YPOBEHb YCBOCHHS OOYYarOIIUMUCS
3HaHUM W YMEHMH, MOJIyY€HHBIX Ha JIEKUUIX, [PaKTHUECKUX 3aHATHSAX M B IIpolecce
CaMOCTOSITENIbHOW PabOThI, IPOBOIUTCA B (hOpME IK3aMEHa.

OK3aMeH 10 JaHHOM IUCLMIUIMHE NPOBOJUTCA B yCTHOW (hopMme mo Ouieram, KakIblid U3
KOTOpBIX BKJIIOYAaeT 3 TEOPETHMUECKUX BOIpOca IO OJHOMY BONPOCY M3 KaXKIOW YacTH
mucuuiuineel: «Yacte 1. IIpoBeneHue u kpenjaeHne BepTUKAIBHBIX CTBOJIOB IIPU pa3paboTKe pyJ Ha
Oonpmmx riyomHax», «Yacte 2. IlpoBeneHne W KpemsieHHE TOPU3OHTAIBHBIX BBIPAOOTOK MpH
pa3paboTke pya Ha 6onblIuX rryonHax», «Hacte 3. Pacuérsl npu NpOEKTUPOBAHUU MIPOBEACHUS U
KPEIUICHHUsI TOPHBIX BRIPAOOTOK IpH pazpaboTke pya Ha OOJNBIINX TITyOUHAX Y.

[To oxoH4YaHMHM OTBETa SK3aMEHAaTOpP MOXXET 3aJaTh CTYAEHTY JAONOJHMUTENbHbIE U
YTOYHSsIIOIIME Bompockl. Ha moAroToBKy K OTBETY IO BoIlpocaM Ouiera cTyleHTy aaercss 30 MUHYT
C MOMEHTa NoJay4eHus uM omiiera. [1onoKuTenbHbIM Takke OyJeT CTpeMIIeHHE CTYIEHTa U3JI0KUTh
pa3nuyHbBle TOYKH 3pPEHUS HA PAacCMaTpPHBAEMyIO IpoOJeMy, BBIPA3HTh CBOE OTHOIICHHE K HEH,
IPUMEHUTh TEOPETHYECKHE 3HaHUs 110 COBPEMEHHBIM IIpo0jeMaM MpOLEccOB ApoOsIeHus,
M3MEJIbYEHUS] U TPOXOUEHUS [P pa3paboTKe pyA Ha OOJIbIINX TITyOHMHAaX.

B nepuosa noAroToBK K 3K3aMeHY CTYJEHTb BHOBb 00PaIIAlOTCs K IPOHICHHOMY yueOHOMY
Mmatepuany. [Ipu 3TOM OHM HE TOJIBKO CKPEIUISIOT MOJIY4YEHHbIE 3HAHMS, HO M IOJIy4alOT HOBBIE.
[ToaroToBka cTyAeHTa K 3K3aMEHY BKJIIOUYaeT B ce0s TpH Tara:

- caMoCTOsITeNNbHAs paboTa B TEUEHUE CEMECTPA;

- HEMOCPEICTBEHHAs MOATOTOBKA B JTHU, MPEJIIIECTBYIOLINE IK3aMEHY 10 TeMaM Kypca;

- IOATOTOBKA K OTBETY Ha BONPOCHI, COAEpKAIIUecs B Onerax.

Jluteparypa A MOATOTOBKHM K 9K3aMEHY PEKOMEHJyeTcs MpernojaBareieM JM00 yka3aHa B
y4eOHO-METOIMYECKOM KoMIUIeKce. J[Jisg moMHOThl yueOHOM MH(OpMaIIUU JIyYIlle UCTIOJIb30BATh HE
MeHee JByX yueOHHMKOB. CTYAEHT BIIpaBe caM NPUAECPKUBATHCS JI000M M3 MpeICTaBICHHBIX B
yueOHUKax TOYEK 3pEHHs 10 CIIOPHOM mpobieme (B TOM YMCIEe OTIIMYHOM OT IpenojaBaTess), HO
IIPY YCJIOBUU JIOCTAaTOYHON HAyYHOW apryMeHTalUu.

OCHOBHBIM UCTOYHUKOM IOJTOTOBKH K AK3aMEHY SIBJISIETCS] KOHCIIEKT JIEKIIUH, T/ie y4eOHbIN
MaTepuan JAeTcsi B CHCTEMaTU3MPOBAHHOM BHJE, OCHOBHBIE IIOJIOKEHUS €r0 JETalIU3UPYIOTCH,
MOJKPEIUISIIOTCS. COBPEMEHHBIMU (pakTaMu U MH(OpMalrell, KOTOpbIe B CHJIy HOBU3HBI HE BOILIM B
oIyOJIMKOBaHHBIE NT€YaTHbIE HICTOUHUKHU. B X0/1e MOATrOTOBKYM K 3K3aMEeHY CTyJIeHTaM HEe0OXO0J1MMO
oOpaiiaT BHUMaHHE HE TOJBKO HAa YpPOBEHb 3allOMUHAHMS, HO U HA CTENEHb MOHUMAaHHS
u3JaraeMbIx mpooem.

IMoka3aTeu U KPUTEPUHU OLIEHUBAHUS IK3aMeHAa!

— Ha OLIEHKY «OTJHYHO» (5 0aymioB) — oOy4arouiuiicss 1eMOHCTPUPYET BBICOKHI YPOBEHb
c(OpPMHPOBAHHOCTU KOMITETEHIIUN, BCECTOPOHHEE, CUCTEMAaTHUECKOE U TIIyOOKOe 3HaHHEe y4eOHOTro
Marepuaia, CBOOOJIHO BBHIMONHSACT TPAKTHUYECKUE 3alaHusi, CBOOOIHO OINEpHpYyeT 3HAHHSIMH,
YMEHUSMH, IPUMEHSET UX B CUTYAIUSIX MOBBIIIEHHON CIOXKHOCTH.

— Ha OIIEHKY «xopomo» (4 Oamna) — oOyyarouiuiicss AEMOHCTPUPYET CpPEeIHUN YPOBEHb
c(OPMHPOBAHHOCTH KOMIIETEHIIMI: OCHOBHBIC 3HAaHUS, YMEHHUS OCBOEHBI, HO JIOMYCKAIOTCS
HE3HAYNTENbHBIE OIMOKN, HETOYHOCTH, 3aTPYAHEHUS NP aHATUTUYECKUX OIEpaIHUsX, TIEPeHOCe
3HaHUH U yMEHUI Ha HOBbIE, HECTAH/IAPTHBIE CUTYAIHH.

— HAa OLIEHKY «yAO0BJIETBOPUTEIbHO» (3 Oaruia) — o0yyaroniuiicss 1eMOHCTPUPYET HOPOTOBBIN
YpOBEHb CPOPMHUPOBAHHOCTH KOMIETEHIUI: B X0/€ KOHTPOJIBHBIX MEPONPHUSATHI IOMYyCKaloTCs
OMMOKH, TPOSBISIETCS OTCYTCTBHE OTICNBHBIX 3HAHWWA, yMEHHH, HABBIKOB, OOYYarOIIUICS
UCTIBITHIBACT 3HAYUTEIbHBIC 3aTPYIHECHUS NPU ONEPUPOBAHUM 3HAHUSAMHU M YMEHUSIMH TPH HX
NIEPEHOCE HAa HOBBIE CUTYAIUH.



— Ha OIICHKY «HeYyI0BJIETBOPHUTEIbHO» (2 Oanna) — 00yJarouuiics JeMOHCTPUPYET 3HAHUS
He Oosee 20% TEOpPETHUUECKOr0 MaTepuala, JIOMYCKAaeT CYIIECTBEHHbIE OIIMOKH, HE MOKET
N0Ka3aTh MHTEJUICKTYaJIbHbIC HABBIKU PEIICHUS MPOCTHIX 3a/1a4.

— Ha OIICHKY «HEeYJO0BJIeTBOPHTENbHO» (1 Oami) — oOydJaromuiics He MOXET IOoKa3aTh
3HaHUST HA YPOBHE BOCIPOU3BENCHHUS M OOBACHEHHs HH(OpPMAIMK, HE MOXET II0Ka3aTh
MHTEJJICKTYaJIbHbIE HABBIKM PELICHUS MPOCTHIX 3a/1ad.

8 YueOHO-MeTOoAMUYECKOE H HH(POPMALIMOHHOE 00ecTiedeHre JUCIUIIMHBI (MOTYJIs1)

a) OcHoBHas JqUTEpaTypa:

1. EmenbssnoB b.M. Pa3paboTka MECTOpPOXKIACHUN B CIIOXKHBIX YCIOBUSX [DIEKTPOHHBIM
obOpasoBarenbHblii pecypc]: YueOnoe mnocobue / b.M. EmenssnoB, B.H. Makummna, H.A.
Huxkonaituyk; ®I'AOY BO «/lanpHeBOCTOUHBIN (eepanbHblii yHUBEPCUTET». — BiaauBOCTOK,
2013. — Pexxum nocryna: http://catalog.inforeq.ru/lnet/GetEzineBylD/297337

2. KanmeixoB B.H. IIporecchl 0oA3eMHBIX FOPHBIX paboT [DIEKTPOHHBIM 00pa30BaTEIbHbIN
pecypc]: Yuebnoe nocobue / B.H. Kanmbikos, N.T. Cramunun, 3.10. Memepskos; ®I'BOY BO
«MarHuTOropckuil rocyJapCTBEHHBIM TeXHMYeCKMM yHuBepcurer uMm. I. WM. HocoBa». —
Marnutoropck, 2013. — Pexxum nocryna: http://catalog.inforeg.ru/Inet/GetEzineBylD/296509

3. llaxTHOE W TIOJI3EMHOE CTPOUTENBCTBO: Yuel. s By30B: B 2 1. / B.A. Kapto3us u ap. —
M.: U3n-Bo Akanemun ropusix Hayk, 2013. — 532 c.

0) lonoJiHUTeILHAS JIUTEpPAaTypa:

1. 'opHonpoxoaueckne MaluHbl U KOMITIEKCH: Yuel. g By3oB / JL.I'. I'pabuak u ap.— M.:
Henpa, 1990. — 336 c.

2. XKuranos M.JL., Spynun C.A. TexHosnorus, MexaHus3alus U OpraHHU3alMs IOA3EMHBIX
TOpHBIX paboT: YueOHuk it By30B.- M.: Heapa, 1990.

3. Muxaiinosa Y.B. 3D atnac cucreM pa3paOOTKH PYAHBIX MECTOPOKICHUN [DIIeKTPOHHBIN
oOpasoBarenbHbId pecypc]: MynbTuMennitHoe UHPOPMAIMOHHOE JJIEKTpoHHOEe u3nanue / Y.B.
MuxaitnoBa, H.B. JlurBunenko, M.B. KoxeBnukoB; @®I'BOY BO «Marnutoropckuii
rocy/1apcTBeHHbI TexHuueckuid yHuepcuteT um. I'. WM. HocoBa». — Marnutoropck, 2010. —
Pexxum nocryma: http://catalog.inforeg.ru/Inet/GetEzineByl1D/284870

4. HaconoB U.JI. u ap. TexHoorusi CTpOUTENbCTBA TOPHBIX Npeanpustuii. — M.: Hexpa,
1990.

5. llepumn B.B. Opranuzanusi cTpouTeNbCcTBa TOPHBIX BbhIpaboTOK. CripaBouyHOE mocodue. —
M.: Henpa, 1992. — 224 c.

6. IlomutoB A.Il. CTpouTenbCTBO BEPTUKAIBHBIX TOPHBIX BBIPAOOTOK [DJIEKTPOHHBIN
oOpazoBatenbHblil pecypc]: Yuebnoe mocobume / A.Il. TlomutoB; ®I'BOY BO «Ky3bacckuit
roCcy/1apCTBEHHbIH TexHHYeckuil yHuBepcutrer umeHu T. @. ['opbaueBa». — Kemeposo, 2014. —
Pexxum nmocryna: http://catalog.inforeg.ru/Inet/GetEzineByID/302111

7. Tlporocenss A.I'. CTpoOUTENbCTBO TOPHBIX MPENNPHUATHH U MOA3EMHBIX COOPYKEHHI
[OnexTpoHHBI oOpa3oBarenbHblii pecypce]: Yuebnuk / A.I. Ilpotocens, W.E. Hdonruii, B.W.
OuxkypoB; ®I'BOY BO «Cankr-IlerepOyprckuii Topubiii yauBepcutet». — CII0., 2015. — Pexxum
nocryma: http://catalog.inforeg.ru/Inet/GetEzineBylD/305353

8. CmupHsikoB B.B. u 1p. TexXHONIOTHSI CTPOUTENBCTBA TOPHBIX MPEANPUATHI: YUeOHUK st
By30B. — M.: Henpa, 1989. — 573 c.

9. CHUII 3.02.03-84. [Ton3eMHBIE TOPHBIE BRIPAOOTKH.

10. CoBeplIeHCTBOBaHNWE TEXHUKH M TEXHOJOTMH pa3pabOTKM MECTOPOXKACHUH MOJIE3HBIX
HCKOMAeMbIX B YCJOBHUSX KpPUOJUTO30HBI M OOECHeueHHe MPOMBIIUIEHHON U TMOXapHOM
Oe30macHOCTH [DNeKTpOoHHbIN oOpa3zoBatenbHbIil pecypc]: Hayunoe msnanmne; AHO «Axagemus
Nudopmaruzammu O6pazoanus Pecyommku Caxa (Skytus)y. — SAxyrck, 2012. — Pexxum moctyma:
http://catalog.inforeg.ru/Inet/GetEzineByID/295196
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11. CtpoutenbcTBO CTBOJOB maxT U pyaHukoB CrnpaBounuk / Ilog pea. O.C. [lokykuHa U
H.C. bonorckux. — M.: Henpa, 1991. — 516 c.

12. Illexypnun B.K. u np. [IpoBeaenne moa3eMHbIX TOPHBIX BBIPaOOTOK: Yuel. mocobue. —
M.: Henpa, 1991. — 304 c.

B) MeToauyecKue yKa3aHus:

1. Anp00M THUIIOBBIX CEUYCHHUH BEPTUKAIBHBIX CTBOJOB M TOPH3OHTAIBHBIX BBIPAOOTOK.
Maruurtoropck, 2001.

2. Meronuueckue ykazaHUs MO TEXHOJOTMYECKOMY MPOECKTUPOBAHUIO TOPHOI0OBIBAOIINX
MPEANPUITHI MECTOPOXKIeHUH ¢ moa3eMHbIM criocoooM (IIpunoxxenne k BHTII 13-2-93) Cankr-
[TerepOypr. ['unpopyna, 1993.

3. PykoBOACTBO 1O NPHUMEHEHHUIO TUIIOBBIX CEUEHHUN TOPHBIX BBIPAOOTOK ISl PYAHHUKOB
usetHoi Merayurypruu CCCP. — M.: MunuctepcerBo 1isetnoit Metaurypruu CCCP. 1987.

4. Cnaumnmun W.T. OkoHTypuBaHUE 3allacoB PYAHBIX MECTOPOXKIEHUN M O0OOCHOBaHUE
MPOU3BOJCTBEHHON  MOINHOCTH  pyAHUWKA  [DIEKTpOHHBIM  0Opa3oBaTeNbHBIM  pecypc]:
MeTtoauueckue ykazaHus MO cocTaBieHHI0 KypcoBoil padotsl / W.T. Cnammnun, O.B. Iletposa,
N.U. Aibungep; ®T'BOY BO «MarHUTOropckuid TOCYyJapCTBEHHBI TEXHUYECKH YHHBEPCHTET
M. T. n. HocoBay. — MarauToropck, 2013. - Pexum JOCTyIa:
http://catalog.inforeg.ru/Inet/GetEzineByID/297541

5. TexHOJIOrM4yeckue CXembl CKOPOCTHOIO IPOBEIEHUS T'OPU3OHTAIBHBIX M HAKJIOHHBIX
ropHsIX BeIpaboTok. MYIT CCCP. COIO3IIAXTOCTPOM. BHUMOMIIIC. Xapbkos. 1978.

6. TexHOJIIOrMYECKHME CXEMbl  COOPY)KEHHS  BEPTHUKAJIBHBIX  CTBOJIOB.  XapbKOB:
COIO3LIAXTOCTPOI. 1979.

7. TunoBble macnopTa OypOB3PBIBHBIX pabOT MPH MPOBEIEHWU TOPHBIX BBIPAOOTOK C
MPUMEHEHHUEM CaMOXOJHOTO OOOpYyIOBaHUS HA pYAHHKAX [BETHOW METAUTYpruu. YCTh-
KameHnoropck: 1989.

8. Sxun A.P. Pazpymenue ropHsix mopon [DIeKTpOHHBIM oOpa3oBaTeIbHBIN pecypc]:
Mertoanyeckue ykazanus Juist ctyeHToB / A.P. SIxun; ®I'BOY BO «VY pumcknii rocyjapcTBEHHBIH
He(TAHOM  TeXHWYecKuid  yHuBepcuteT». —  Yda, 2016. — Pexum  pmocryna:
http://catalog.inforeg.ru/Inet/GetEzineBylD/313322

r) Ilporpammuoe odecnieuenne u UHTEpHET-pecypChl:
IIporpammHuoe odecnieuenune

Hamverosamne 1O Ne norosopa Cpox neicTBUS TUIEH3UI
MS Windows 7 J1-1227 ot 08.10.2018 11.10.2021
N-757-17 ot 27.06.2017 27.07.2018
J1-593-16 ot 20.05.2016 20.05.2017
N-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Ne 135 o1 17.09.2007 6eccpouHo
Kaspersky Endpoind Security | 1-300-18 ot 21.03.2018 28.01.2020
Jutst OuszHeca-CTaHaapTHBIN J1-1347-17 o1 20.12.2017 21.03.2018
N-1481-16 ot 25.11.2016 25.12.2017
J1-2026-15 ot 11.12.2015 11.12.2016
7 Zip CBOOOJTHO pacmpoCTpaHsemMoe | 0eccpouHO

HNHTepHeT pecypcesbl

1. Topuas texumka 2014. Katamor-cripaBo4HHK [37€KTpOHHBIN pecypc]. http://slavutich-
media.ru/catalog/gornaya_tehnika/

2. Ilpodeccnonanpras 6a3a qaHHBIX «SCOPUS» https://www.scopus.com/

3. DnekTpoHHO-0MOIMOTeUHast cucteMa «KoHcynbTanT cryaeHTay http://studentlibrary.ru/
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4. DnexTpoHHO-O0MOIMOTeUHast cuctema «Jlanpy http://e.lanbook.com

5. DnexktponHo-oubnMoTeynas cucrema «kOpaiit» https://www.biblio-online.ru/
6. DnekTpoHHo-OubMoTeuyHas cucrema «BOOK.ruy https://www.book.ru/

7. DneKTpoHHO-OMOIMOTEeYHAsE CHCTEMa «ZNhanium.comy http://znanium.com/

9 MaTtepuajJibHO-TEXHHYECKOE o0ecrevyeHne TUCUUIINHBI (MOILYJIs1)

MaTepI/IaJIBHO-TGXHI/I‘-IeCKOC obecrneucHue JUCHUIIIMHBI BKIIIOYACT:

Twum u Ha3BaHUE AyJAUTOPHUN

OcHarieHue ayIuTOpuu

JlexunoHHas ayauropus

MynbTMEIMITHBIE CPEACTBA XPAHEHHUS, [IEpEadYd U
npecTaBiIeHus HHpopMaLuu (MyJIbTUMEIUIHBIN IPOEKTOP,
9KpaH)

AyauTopus A IpOBEICHHS
NPaKTUYECKUX paboT u
CEeMUHAPCKHX 3aHATHUH

MynbTUMEIMIHBIC CPEACTBA XPAHEHUS, TIepeadud 1
npencraBicHust nHGopManuu (MyIbTUMEIUIHBIN IPOSKTOP,
9KpaH); HarJIAIHbIe yueOHbIe TOCOOUS], TAOIHUIIbI, TIIAKATHI,
JIEMOHCTpAIIOHHbIE 00pa3LIbl

AyauTtopuu Juisi TPYNIOBBIX U
VHIUBUYAIbHBIX KOHCYJIbTALHIMA

[Tepconanbubie KoMnbOTepHI ¢ makeTroMm MS Office,
Autodesk Autocad, Surpac, Micromine, BeIxo10M B
I/IHTepHeT " C JOCTYIIOM B 3JICKTPOHHYIO I/IH(bOpMaI_II/IOHHO-
00pa3oBaTeNbHYIO Cpely YHUBEPCUTETA; HATJISAHBIC
y‘Ie6HLIe HOCO6I/I$I, Ta6J’II/II_[bI, IJ1aKaTbl, ACMOHCTPAIMOHHBIC
00pa3iipl

Aynuropun i TEKYILErO
KOHTPOJIS U IPOMEKYTOUYHON
aTTecTaluu

MynbTUMEIMIHBIC CPEACTBA XPAHCHUS, IepeIaun |
npecTaBiIeHus HHPOPMALUHU (MYJIbTUMEIUIHBIN TPOEKTOP,
9KpPaH); HAIJISAHbIE TAOJUIbI, IUIAKATHI, IEMOHCTPAIIHOHHBIE
00pa3Isl

Aynuropuu IJi1 CaMOCTOSITENIbHON
paboThl (KOMITBIOTEPHBIE KIIACCHI,
YUTATBHBIC 327161 OHOTNOTEKH)

[Tepconanbubie koMmnbroTepsl ¢ makerom MS Office,
Autodesk Autocad, Surpac, Micromine, BeIxo10M B
I/IHTepHeT 1 C JOCTYIIOM B 3JICKTPOHHYTO I/IH(I)OpMaI_II/IOHHO-
00pa3zoBaTeNbHYIO Cpey YHUBEPCUTETA

[Tomerienus 1i1st XpaHeHUs U
pohUIAKTUIECKOTO
00CITy’)KUBaHUS y4€OHOT O
000pyTIOBaHUS

Crennaxku, KHUKHBIE IIKa(bl, METaNIMYECKHE IKADBHI,
CTOJIBI JUIsl TPO(PHUIIAKTUYECKOTO 00CTYKUBAHUS y4€OHOTO
o0opynoBaHus
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