MMHUCTEPCTBO HAYKHU U BBICIIIET'O OBPASOBAHIA
POCCHUNCKOU ®EJJEPALINN

denepanbHOE TOCYIapCTBEHHOE OI0IKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICILIETO 00pa30BaHUs

FOPHOTO

NEJA H g g YTBEPXIAIO
.\nu\!lC.[lL)!’T!"l/f JImpexTop I/IFHI/IT
/  WN.A.TlbTanes

PABOYAS IPOTPAMMA JUCIHUATLITAHEBI (MOIY.JIS)
IMPOBEJJEHHE H KPEIUVIEHHUE I'OPHBIX BBIPABOTOK

Hampanenue noaroToBku (CHEUaibHOCTh)
21.05.04 I'opHoe neno
HanpasnenHocts (mpoduiib/crienani3ais ) IporpaMMbl
[TonzemHuas pa3paboTKa pyIHBIX MECTOPOKICHUN

Y POBEHB BBICIIEr0 00pa30BaHUS - CIICIIUATIUTET

dopma oOyueHus
OuHas

Wuctutyt/ dpakynsrer HMHCTUTYT TOPHOTO JieNa U TPAHCTIOPTa

Pa3paboTku MeCTOpOKACHHU MOTE3HBIX HCKOTIAEMBIX
3
6

Maruuroropck
2021 rox



PabGouas mporpamma cocraBneHa ©Ha ocHoBe DOI'OC BO - coemuamurer 1O
cnenmanbHOCcTH 21.05.04 TopHoe neno (mpukas Munodprayku Poccun ot 12.08.2020 1. Ne 987)
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JIuer akTyaqusanuu padodei mporpaMmmsbl

PaGouas nmporpamma nepecMoTpeHa, 00CykaeHa U o100peHa i peanu3anuu B 2022 - 2023
y4ueOHOM ronty Ha 3acefqaHnu kadenpsl Pa3zpaboTku MECTOPOKIEHHIA TIOJE3HBIX UCKOTIAEMBIX

IIporoxomor 20 . Ne
3aB. kadenpoit C.E. I'aBpumen

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogo0pena i peamuzauuu B 2023 - 2024
y4ueOHOM ronly Ha 3acefaHnu kadenpsl Pa3zpaboTku MeCTOPOKIEHHIA TIOJE3HBIX UCKOTIAEMBIX

[Iporokomor 20 . Ne

3aB. kadenpoit C.E. ﬁBpnmeB

Pabouas mporpamma nepecMoTpeHa, o0cyxieHa u ogo0pena i peamuzauuu B 2024 - 2025
y4ueOHOM ronly Ha 3aceqaHnu kKadenpsl Pa3zpaboTku MECTOPOKIEHHIA TIOJIE3HBIX UCKOTIAEMBIX

[Iporokomor 20 . Ne

3aB. kadenpoit C.E. ﬁBpnmeB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogo0pena i peamuzauuu B 2025 - 2026
y4ueOHOM ronly Ha 3acefaHnu kKadenpsl Pa3zpaboTku MECTOPOKIEHHIA TIOJE3HBIX UCKOTIAEMBIX

[Iporokomor 20 . Ne

3aB. kadenpoit C.E. ﬁBpnmeB

Pabouas mporpamma nepecMoTpeHa, oocyxieHa u ogo0pena i peamuzauuu B 2026 - 2027
y4ueOHOM Tronly Ha 3acefaHnu kKadenpsl Pa3zpaboTku MECTOPOKIEHHIA TIOJIE3HBIX UCKOTIAEMBIX

IIpotokonor 20 1. Ne

3aB. kadenpoit C.E. ﬁBpnmeB

Pabouas mporpamma nepecMoTpena, oocyxieHa u ogo0pena /i peamuzanuu B 2027 - 2028
y4ueOHOM ronly Ha 3acefaHnu kadenpsl Pa3zpaboTku MECTOPOKIEHHIA TIOJE3HBIX UCKOTIAEMBIX

[Iporokomor 20 . Ne

3aB. kadenpoit C.E. I'aBpuen




1 Lesiu ocBOeHMs TUCHMILIAHBI (MOLYJIs1)

LenssMmu  ocBoeHMst AUCUUIUIMHBL (Monyiisi) «lIpoBeaeHnme W KperieHHE TOPHBIX
BBIPAOOTOKY SIBIISIOTCS

- BJIaJICHUE HABBIKAMH aHAJIN3a TOPHO-TEOJOTMYECKUX YCIOBHNA MPH 3KCILTyaTalMOHHOM
pasBeke M J0ObIUE TBEPABIX IMOJIE3HBIX MCKOMAEMbIX, a TaKXe IPU CTPOUTENLCTBE U
HKCIUTyaTaIlMH OJ3EMHBIX 00BEKTOB;

- (hopMupoBaHue y 00yUaIOUIUXCS 3HAHUI O TEXHUKE, TEXHOJIOTUH U OpTaHU3aIMu padboT
NPU MPOBEICHUH U KPEIUIEHMH TOPHBIX BBIPAOOTOK Pa3IMYHOTO HA3HAUYEHUsS] B COOTBETCTBHH C
tpedoBanuamMu @I'OC BO no cnemmansroctu 21.05.04 T'opHoe neno.

- YCBOCHHUE CTYACHTAMH: CTIOCOOOB U TEXHOJOTHYECKUX CXEM MPOBEACHUS U KPETUICHUS
TOPHBIX BBIPAOOTOK; TEXHUUECKUX CPECTB peaM3alii TeXHOJIOTUYECKUX CXeM MPOBEACHUS U
KpEIUICHUS] TOPHBIX BBIPAOOTOK; MPUHIMIIOB Pa3pabOTKH IpaUMKOB OpTraHH3alUU padoT MpH
NPOBEJICHUU M KPEIUICHUM TOPHBIX BBIPAOOTOK; METONOB OILIEHKH TEXHUKO-IKOHOMUYECKUX
nokaszaresiel TeXHOJIOTMYECKUX CXeM IMPOBEACHUS U KPEIJICHHUSI TOPHBIX BEIPAOOTOK.

2 MecTo JUCHUINVIMHBI (MOAYJIs1) B CTPYKTYype 00pa3oBaTeIbHOM MPOrp aMMbl

Jucrmnuna [IpoBeneHne u KpersieHHe TOPHBIX BBIPAaOOTOK BXOAMT B YacTh Y4EOHOTO
wiaHa (QopMHpyeMyl0 ydYacTHHKaMU O0pa30BaTeNbHBIX OTHOIICHHH 00pa3oBaTelbHON
POTrpaMMBI.

JInst  W3ydyeHus ~— OUCHUIUIMHBI ~ HEOOXOOuUMBI  3HaHUS  (YMEHHs,  BIJIQJICHUS),
cOpMUpPOBaAHHBIE B PE3yJIbTaTe U3yUEHUs TUCIIUIUTHH/ MIPAKTHK:

I'eonorus

[TonzemHas pa3paboTKa MECTOPOKACHUM TOJIE3HBIX UCKOMIAEMbIX

3HaHus (yMEHUs, BIAJCHUA), MOJyYCHHbIC MPH W3YYCHUH JAHHOW JAUCUMUIUIMHBI OyIyT
HEOOXOAUMBI [Tl U3yUEHHS JTUCIUIUTUH/TIPAKTHK:

bezonacHoCTh BeieHUsI TOPHBIX padoT

CTpOoUTENBCTBO M PEKOHCTPYKIMS TOPHBIX MPEIPUATUI

[Tpoueccrl moa3eMHO# pa3pabOTKU PyIHBIX MECTOPOKICHUI

3 KomneTeHnun ody4yaronierocsi, popmupyembie B pe3yjbTaTe 0CBOCHUS

AUCHMILIMHBI (MOYJISA) U IVIAHMPYEeMble pe3yJbTATbl 00yUeHUsl

B pesynbrare ocBoeHus nucuuiuinHbl (Moayisi) «IIpoBeneHue u KperuieHHe TOpPHBIX
BBIPA00TOK» 0OYUYarOIIUICS TOIDKEH 00/1a1aTh CIASTYOIUMI KOMIICTCHITUSMH:

KO,Z[ HHAUKATOpa I/IH,Z[I/IKaTOp JOCTHXKCHHUA KOMIICTCHII

[IK-1 Cmocoben k pa3paboTke paslenoB TNPOEKTOB CTPOUTENBCTBA, PEKOHCTPYKIMU H
TEXHHUUYECKOTO TIEPEBOOPYKEHUSI OOBEKTOB TOJ3EMHBIX TOPHBIX paldOT, MPOEKTHOW U
TEXHHYECKON JOKYMEHTALUU C YUETOM TPEOOBAHUI MPOMBIIIIICHHONW 0€30IaCcHOCTH

IK-1.1 OOOCHOBBIBACT TJIABHBIC MapaMETPhl PYyJIHHUKA, BCKPBITHE U IOATOTOBKY
MECTOPOXKJIEHHH, TMPOLECCHl M CHCTEMBbl TOA3EMHON  pa3paboTKH,
TEXHOJIOTUI0 M MEXaHHM3alUI0 MOJ3EMHBIX TOPHBIX pPaboT, CrHocoObl H
METO/Ibl Pa3pyIICHUs: TOPHOTO MACCHBA, METOABI MPO(PUIAKTUKY aBapuil U
crocoObl IMKBUIAIMH MX TOCIEICTBUMA

[K-1.2 PykoBoacTByeTcs METO1aMU CHUKEHUS HATPY3KHU HA OKPY KAIOLIY IO CPELy U
MOBBIMICHHUST HKOJIOTHYECKON OE30TacHOCTH TOPHOTO MPOHM3BOJACTBA TPH
M0 I3€MHOM pa3pabOTKe PYAHBIX MECTOPOKICHUI

IIK-1.3 Hcnonb3yer uHbOpManyoHHble M OU(POBBIE  TEXHOJOTHH  IIPHU
NPOEKTUPOBAHUU M BEJACHUHU MOA3EMHBIX TOPHBIX padoT




4. CTpyKTypa, 00b€M M colep:kaHHue JHCIUILIUHBI (MOTYJIsT)

OO0mast TpyZ0EMKOCTb JUCIMILUTMHEI COCTABIISIET 4 3aUeTHBIX eANHUIL 144 akaj. 4acoB, B TOM YHCIIE:
— KOHTaKTHast paboTta— 77,35 akaz. 4acos:
— ayAuTOpHast — 75 aKaj. 4acoB;
— BHeayIuTOpHas — 2,35 akaj. 4acos;
— caMoCTOsATENbHAsL padoTa — 66,65 akas. 4acoB;

— B opMe npakTHIecKoi noarotoBku — 0 akax. gac;

DopMa aTTECTALUH - 3a4€ET C OLICHKON

AynuTopHast s
=
. KOHTaKTHast paboTa % QE 5 ®dopma TeKyIero
B aKaj. gacax )31 KOHTPOJIS
Pasznen/ Tema 3 (s axan ) = A . P Kox
S 3 © | caMOCTOATENBHOM | yCHEBaEMOCTH U
JIACTIATIIAHEL 3 = . | xommerenim
3 S E paboTs! IIPOMEXKYTOYHON
Tek mal. | mpaxT. '8 aTTecTaluu
3aH. 3aH. O =
1. 1. Benenne
1.1 Beenenue B AUCIUILTHHY IoaroroBka
Cemunapckoe
«IIpoBenenne u KperuicHue 1 JIEKIIHOHHBIM saHITHC
TOPHBIX BEIPabOTOX) 6 3aHATHSIM
1.2 Bumsl KamuTanbHBIX H TTogroTtoBka x
Cemunapckoe
MIO/ITOTOBUTEIIBHBIX 1 JICKIIHOHHBIM
3aHATHE
BEIPAbOTOK 3aHATUAM
Hroro no pasgeny 2
2. 2. IlpoBenenue u KpeIUICHUE
TOPHU30HTATBHBIX M HAKJIOHHBIX
BEIPAbOTOK
VYernblii onpoc.
2.1 Crioco651 u P
IloaroroBka IIposepxka
TEXHOJIOTHIECKHE CXEMBI
2 421 2 MIPAKTUYECKUM TOTOBHOCTH K
MIPOBEICHUSI U KPEIUICHHS
3aHATHSIM MIPAKTHIECKOMY
TOPHU30HTAIBHBIX BEIPAOOTOK
3aHATUIO
YTl onpoc.
IoaroroBka IIpoepxka
2.2 BypoB3pbIBHBIE PAOOTHI 2 2/11 1 MIPAKTUYECKUM TOTOBHOCTH K
3aHATHSIM MIPAKTHIECKOMY
3aHATUIO
IloaroroBka IoaroToBka
23 MexaHu3upoBaHHas
6 2 MIPAKTUYECKUM MIPAKTUYECKUM
BBIEMKA TIOPOIBI
3aHATHSIM 3aHATHSIM
YTl onpoc.
IoaroroBka IIpoepxka
2.4 IlpoBeTpuBanue 2 2 MIPAKTUYECKUM TOTOBHOCTH K
3aHATHSIM MIPAKTHIECKOMY
3aHATUIO
YcTHBIi onpoc.
IoarotoBka IIpoBepxka
2.5 Iorpy3ka nopost 2 421 1 MIPAKTUYECKUM TOTOBHOCTH K
3aHATHSIM MIPAKTHIECKOMY
3aHATUIO




YT onpoc.

N IoaroroBka IIpoepxka
2.6 INpn3aboiHbii A POBCP
2 2 IIPAKTUYECKUM TOTOBHOCTH K
TPaHCTIOPT
3aHATHSIM MIPAKTHIECKOMY
3aHATUIO
YcTHBI onpoc.
IloaroroBka IIpoBepxka
2.7 Kpenunenue BEIpabOTOK 2 421 2 MPaKTHYECKUM TOTOBHOCTHU K
3aHATHSIM MIPAKTHIECKOMY
3aHATUIO
YcTHBIi onpoc.
IoarotoBka IIpoBepxka
2.8 BcnomorarensHsie A POBEp
2 MIPAKTHIECKUM TOTOBHOCTH K
paboTs!
3aHATHSIM MIPAKTHIECKOMY
3aHATUIO
YcTHBI onpoc.
2.9 Ocobennocty INoaroToBka x IIposepka
MIPOBENICHUSI ¥ KPEIUICHHS 2 MIPAKTHIECKUM TOTOBHOCTH K
HaKJIOHHBIX BEIPAOOTOK 3aHATHSIM MIPAKTHIECKOMY
3aHATUIO
Hroro no pasgeny 18 18/71 6
3. 3. IlpoBexeHne u KperuicHHE
BEPTHKAIBHBIX CTBOJIOB
IloaroroBka
3.1 OOmme cBemeHus o .
2 JICKIIMOHHBIM YerHblit onpoc
BEPTHKAITBHBIX CTBOJIAX
3aHATHSIM
32 Crioco651 u IoarotoBka
TEXHOJIOTHIECKUE CXEMBI JICKIIMOHHBIM H N
4 YcTHBI onpoc
MIPOBEICHUSI U KPEIUICHHS MIPAKTHIECKUM
BEPTHKAIBHBIX CTBOJIOB 3aHATHSIM
YcTHBIi onpoc,
3.3 Bypos3spbiBHBIE PabOTEL IoarotoBka IIPOBEPKA
npu IIPOBEICHUN 4 421 2 JICKIIUOHHBIM TOTOBHOCTH K
BEPTHKAIBHBIX CTBOJIOB 3aHATHSIM MIPAKTHIECKUM
3aHATHSIM
3.4 Iposerpusanne| © IloaroroBka
BEPTHKAIBHBIX CTBOJIOB IIPH 2 JICKIIMOHHBIM YerHblit onpoc
HX TIPOBEACHUN 3aHATHSIM
YceTHblii onpoc
IoarotoBka 1poc,
3.5 Tlorpy3ka mopoxmel B JIEKUUOHHBIM U 1pOBCpKa
) 4 421 1 TOTOBHOCTH K
BEPTHKAITBHBIX CTBOJIAX MIPAKTHIECKUM
MIPAKTHIECKUM
3aHATHSIM
3aHATHSIM
YceTHblii onpoc
IloaroroBka 1poc,
MIPOBEPKA
. JICKIIMOHHBIM H
3.6 IIpoxomueckwuii moabeM 5 2/11 1 TOTOBHOCTH K
MIPAKTHIECKUM
MIPAKTHIECKUM
3aHATHSIM
3aHATHSIM
Hroro no pasgeny 21 10/51 4
4. 4. Oprasmsanust paboT IpH
MIPOBEJICHUH U KPEIUICHIH TOPHBIX
BEIPAbOTOK
YcTHBIi onpoc,
4.1 Ilopsipok  pacuéra IoaroroBka IIPOBEpKA
00BEMOB pabort Ha| 6 4 2 20,95 JIEKITUOHHBIM TOTOBHOCTHU K
TIPOXOAYECKUH ITHKIT 3aHATHSIM MIPAKTHIECKUM
3aHATHSIM
Hroro no pasgeny 4 2 56,65
Hroro 3a cemectp 45 30/124 | 30,95 330
Hroro no aucuumimae 45 30/121 | 66,65 3a4eT C OLEHKOM




5 O6pa3zoBaTe/ibHbIE TEXHOJOT MU

Jinst  peanmu3anuM  MPEIyCMOTPEHHBIX BHJIOB yueOHOH paboThl B  KauecTBe
o0pa30BaTeNbHBIX TEXHOJIOTUI B TpenojaBaHUM TUCUMIUIMHBL «[IpoBeneHHe M KperieHue
TOPHBIX  BBIPAOOTOK»  MCHOJB3YIOTCS  TPAAMLUUOHHAS W MOJYJbHO-KOMIIETEHTHOCTHAs
TEXHOJIOTUH.

Ilepenaua HEOOXOAMMBIX TEOPETHMYECKMX 3HAHMA M (OPMHUPOBAHHE OCHOBHBIX
npeocTaBiIeHu 1o Kypey ««lIpoBeaeHne W KpemsieHHe TOPHBIX BBIPAOOTOK» MPOUCXOJIHUT C
UCTIOJIb30BaHUEM MYJIBTHMEIHMHHOTO 000pYIOBAHUS.

Jlekiu TpoOXOmAT B TPATUIMOHHON ¢opme, B ¢opMme JeKUuit-uHpopMaImi,
JEeKIMU-KOH(EepeHINH, JeKUMH-KOHCYIbTalui M TPOOJeMHBIX JeKiui. Teoperuueckuit
MaTepuall, W3J0KECHHBIH W OOBSICHEHHBIH CTyJEHTaM Ha JIEKIMAX-UH(DOPMALMIX, TMOJICKUT
CaMOCTOSITEIbBHOMY ~ OCMBICJIIEHMIO M 3anoMuHaHuio. COBOKYNHOCTb JOKJIQJAOB IO
NpEBAPUTEIHFHO TOJATOTOBICHHOM NpPOOJEeMaTUKe CHENAaHHBIX Ha JIEKIMU-KOH(EpEeHIIUU
o0OecrieyMBaeT BCECTOPOHHEE OCBELICHHWE NPOOJIEMBbl 3a CUET JOTOJHEHHS W YTOYHEHHS
IperojiaBaTesieM, a Takke IOJBEACHMEM HUTOrOB B KOHIE JIEKIUH C (POopMyIHpOBaHUEM
OCHOBHBIX BBIBOJIOB. TeopeTHueckuii MaTepual Ha MpOOIEMHBIX JIEKLIHUIX SBISETCS pe3yIbTaTOM
YCBOCHHUS MOJTyYE€HHON MH()OPMALIUH ITIOCPECTBOM ITIOCTAHOBKY POOJIIEMHOTO BOTIPOCA U IMTOKMCKA
myTed ero pemeHus. Ha JIeKIMAX-KOHCYJbTAaLMAX M3JI0KEHHUE HOBOIO — MaTrepuala
COIPOBOKIAETCS TOCTAHOBKOW BOIPOCOB U IMUCKYCCUEU B IIOUCKAX OTBETOB HA 3TU BOIIPOCHI.

[Tpu npoBeieHNM MPAKTUIECKUX 3aHATUH UCTIONb3yeTCs paboTa B KOMaH e, KOHTEKCTHOE
oOyueHne, 00yueHHe Ha OCHOBE OTIbITa, «MO3TOBO IITYPM» U TPAAULIUOHHBI CEMUHAP.

CamocrosTenbHasi paboTa CTUMYJIUPYET CTYASHTOB B MPOIIECCE MOATOTOBKH JJOMAIITHUAX
3aJaHUM U JOKJIAJI0B JUIS MPAKTUYECKUX 3aHATHI, IPU MOATOTOBKE K UTOTOBOM aTTECTALIMH.

6 YueOHO-MeTOnMYECKOE 00ecniedyeHne CaMOCTOsI TeIbHON PadoThl 00yYar0IIMXCst
IIpencraBneHo B npuoxeHuu 1.

7 OueHo4HbIe CPeACTBA ISl MPOBeAeHNs MPOMEKYTOYHOI aTTeCcTAllUU
[IpencraBieHbl B IPUIIOKCHUH 2.

8 YuebHo-MeTOonMYecKOe M MHGOPMALIMOHHOE O0ecnedeHUue TUCHUTIIMHBI (MOIYJIs1)

a) OcHOBHas JuTEpaTypa:

1. KamvmeikoB B.H. [TIlpomeccsl moa3eMHBIX TOpPHBIX paboT [DIEeKTpOHHBIN
oOpaszoBarensHbIi pecypc]: YueOnoe mocobme / B.H. KammbikoB, WU.T. Cnammmun, 3.1O.
Memepsikos; ®I'BOY BO «Marauroropckuii rocyJapCTBEHHbIN TEXHUUECKUN YHUBEPCUTET UM.
I. . Hocosay. — Maruauroropck, 2013. — Pexum JNOCTyTa:
http://catalog.inforeg.ru/Inet/GetEzineByID/296509

2. Kcennzenko JI.C. 3akoHOMepHOCTH 1e)OPMHUPOBAHUS U Pa3pyLICHHUS] CUIIBHO CKAThIX
TOPHBIX MOPOJ U MAacCUBOB [DJIEKTPOHHBINA 00pa3zoBaTeNbHbIi pecypc]: HayuHoe anexTpoHHOE
uznanue / JI.C. Kcenazenko, B.B. Makapos, H.A. Omanaciok; ®I'AOY BO «/lanpHeBOCTOUHBIIH
denepanbHbIi  yHUBepcuTeT».  —  BmammBoctok, 2014, -  Pexum  pocryma:
http://catalog.inforeg.ru/Inet/GetEzineByID/304478

3. [llaxTHOE M MOA3EMHOE CTPOUTENLCTBO: Yueb. it By30B: B 2 1./ b.A. KapTo3us u np.
— M.: U3n-Bo Akasgemuu ropHbIX Hayk, 2013. — 532 c.

0) lonotHuTeIBLHAS IMTEpATYypa:
1. BopoBkoB F).A. TexHosorust 4OOBIYH MOJIE3HBIX UCKOTIAEMBIX IT03EMHBIM


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

crioco0oM [DIeKTpOHHBIN 00pa3zoBaTenbHblil pecypc] / FO.A. boposkos, B.I1. /Ipo6anenko, JI.H.
PeGpuxos; 000 «AxanemMus-Mennay. - M, 2012. —  Pexum  pgocryna:
http://catalog.inforeg.ru/Inet/GetEzineByID/293731

2. l'opHOMIpOXOAUYECKHE MAIIIMHBI M KOMIUIEKCHI: YueO. nist By30B / JI.I'. I'pabuak u ap.—
M.: Henpa, 1990. - 336 c.

3. Hopomes FO.C. PanyonanbHble peXKMMbI pabOTHl TOPHBIX MAIIMH [DJIEKTPOHHBIH
obOpasoBartenbHbii  pecypc]: VYuebHoe mocobue / FO.C. [opomeB;, ®I'AOY BO
«lanpHeBOCTOUHBIN (hemepanbHblii yHUBepcuTeT». — BrnaauBoctok, 2013. — Pexxum noctyma:
http://catalog.inforeg.ru/Inet/GetEzineByID/295173

4. Kuranos M.JIL., AApynun C.A. TexHoJ0rUs, MEXaHU3ALMS U OpTraHU3aLusl [0A3EMHBIX
ropHbIX padot: YuebHuk ans By30B.- M.: Hexapa, 1990.

5. Haconos 1.JI. u np. TexHosnorus ctpourenscTsa ropHsIx npeanpusatuid. — M.: Henpa,

1990.

6. Ilepmmn B.B. Opranmzaimys CTpOUTENIbCTBA TOPHBIX BbIpaboToK. CrpaBovyHOE
nocobue. — M.: Henpa, 1992. — 224 c.

7. llomutoB A.Il. CTpOUTENhCTBO BEPTUKAIBHBIX TOPHBIX BBIPAOOTOK [DIIEKTPOHHBII
obpasoBarenbHblil pecypc]: Yuebnoe nocodue / Al Ilomuros; ®T'BOY BO «Kysbacckwmii
roCy/1apCTBEHHBIN TexHU4eckuil yHuBepcureT uMmenu T. @. ['opbaueBay. — Kemeposo, 2014. —
Pexxum moctyma: http://catalog.inforeg.ru/Inet/GetEzineByID/302111

8. CmupHsikoB B.B. u n1p. TexHONOTHS CTPOUTENHCTBA TOPHBIX MPEANPUIATHN: Y UeOHUK
11t By30B. — M.: Henpa, 1989. — 573 c.

9. CHUII 3.02.03-84. ITon3zeMHbIe TOpHBIE BEIPAOOTKH.

10. CtpourenscTBO CTBOJIOB maxT U pyaHUKoB CripaBounuk / [Tox pea. O.C. JlokykuHa u
H.C. bonotckux. — M.: Henpa, 1991. - 516 c.

11. Hlexypaun B.K. u np. [IpoBenenne noa3zeMHbIX TOPHBIX BBIpaboTOK: Yuel. mocodue.
— M.: Henpa, 1991. -304 c.

B) MeToguyeckne yKazaHus:

1. Anb60M TUTIOBBIX CEUCHUH BEPTHUKAIBHBIX CTBOJIOB M TOPH30HTAIBHBIX BHIPAOOTOK.
Marnutoropck, 2001.

2. Meroauueckue  yKazaHuUs IO TEXHOJOIMYECKOMY  INPOEKTUPOBAHUIO
TOPHOJO0OBIBAIOIINX MPEANPUATHI MECTOPOXKIECHUN ¢ moa3eMHbIM criocobom (IIpunoskeHue k
BHTII 13-2-93) Canxkr-IlerepOypr. ['unpopyna, 1993.

3. PyKOBOJCTBO 1O NPUMEHEHHUIO TUIIOBBIX CEUEHHUI TOPHBIX BBIPAOOTOK AJIS PYIHUKOB
usetHoU MeTaityprun CCCP. — M.: MunucrepcTBo 1BetHoi Mmetautypruu CCCP. 1987.

4. Cnammmua  W.T. IlpoektupoBaHMe TOPHBIX MNPEANPUATHA [DJIEKTPOHHBII
obpasoBaTenbHbIil pecypc]: Meronudeckue ykaszanus nis crynentoB / M. T. Crnammnus, A.A.
I'orotun; ®I'BOY BO «Marnuroropckuii rocy AapCTBEHHBIM TEXHUUECKUM YHUBEPCUTET UM. [
. Hocosay. — Marauroropck, 2013. — Pexum JOCTyTa:
http://catalog.inforeg.ru/Inet/GetEzineByID/297542

5. TexHOJIOTUYECKUE CXEMBI CKOPOCTHOIO IPOBENEHUS TOPU3OHTAIBHBIX U HAKJIOHHBIX
ropHbIX BeIpaGoToK. MYIT CCCP. COIO3IIAXTOCTPOM. BHUMOMIIIC. Xapskos. 1978.

6. TexHONOrMUECKHE CXEMBI COOPY)KEHHMsSI BEPTHUKAJIbHBIX CTBOJIOB. XapbKOB:
COIO3MAXTOCTPOM. 1979.

7. TunoBsle macnopTta OypOB3pHIBHBIX pabOT MPHU MPOBEJCHUU TOPHBIX BBIPAOOTOK C
NPUMEHEHHEM  CaMOXOJHOTO  OOOpYyJOBaHMS HAa  PYAHUKaX IBETHOM  MeETaJUlypIHu.
VYerp-Kamenoropek: 1989.



http://catalog.inforeg.ru/Inet/GetEzineByID/293731
http://catalog.inforeg.ru/Inet/GetEzineByID/295173
http://catalog.inforeg.ru/Inet/GetEzineByID/302111%208.%20%D0%A1%D0%BC%D0%B8%D1%80%D0%BD%D1%8F%D0%BA%D0%BE%D0%B2%20%D0%92.%D0%92
http://catalog.inforeg.ru/Inet/GetEzineByID/302111%208.%20%D0%A1%D0%BC%D0%B8%D1%80%D0%BD%D1%8F%D0%BA%D0%BE%D0%B2%20%D0%92.%D0%92
http://catalog.inforeg.ru/Inet/GetEzineByID/297542

r) [lporpamMHoe o0ecnieyenne u UHTepHET-pecypcehl:

IlporpamMmmHoe o0ecnieueHue

Haumenosanue 110

Ne norosopa

Cpoxk neicTBUS JIMIEH3UU

MS Windows 7

Professional(mims  |/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)

MS Windows 7

Professional (s [-757-17 ot 27.06.2017 27.07.2018
KJIACCOB)

MS Offlce 2007 Ne 135 o1 17.09.2007 0eccpovHO
Professional

7Zip cB000JIHO pacnpoctpansiemoe 10 0ECCPOYHO
(S EOMROMIIE 1 71261-17 or 16.03.2017 Gecopotno
FAR Manager cBoOos1HO pacnpoctpansiemoe I10 6eccpoYHO

IlpodeccnonanbHbie 0a3bl JAHHBIX U HH(OPMaNMOHHbIE CIIPABOYHbIE CHCTEMbI

Hazpanue xypca

Ccpuika

Hammonansaas

(PHIHIL)

MH(POPMAIIMOHHO-aHATIMUTUIEeCKast
cucrema — Poccuiickuil MHIEKC HAy4YHOIO LIUTUPOBAHUSA

URL:
https://elibrary.ru/project_risc.asp

Nudopmammonnas cucrema - EnuHOe OKHO gocTyma K

WH(POPMALIMOHHBIM pecypcam

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

ITouckoBas cucrema Akanemus Google (Google Scholar)

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

9 MaTtepnajIbHO-TEXHMYECKoOe of0ecredeHne JTUCHUILTHHBI (MOTYJIs)

MaTepI/IaJ'H:HO-TCXHI/I‘ICCKOC o0OecrieueHue JAUCIHHUIIIIMHBI BKIIFOYACT:



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

YyeOHble ayIUTOpUM Ui TPOBENEHHS JIGKIMOHHBIX 3aHATHH. OcHaleHue:
MYJIBTUMEIUAHBIE  CPEACTBAa XpaHEHWs, NepeAayd W MpeiacTaBieHus HuHpopmanuu
(MyIBTUMEIUITHBINA IPOEKTOP, SKpPaH);

Aynutopuu 7S TPOBEACHUS NPAKTUYECKUX pabOT M CEMHHAPCKUX 3aHATHH.
OcHarieHnue: MyJIbTUMEIUHHbBIE CPECTBA XPAHEHHUs, IEPeJadun U MPEACTaBICHUs HHHOPMALIUH
(MyJIBTUMEIUITHBIN TPOEKTOP, 3KpaH); HarIsIHble y4yeOHble TOCOOWs, TaOJMUIBI, IJIAKaThI,
J€MOHCTpAIOHHbIE 00pasIIbl;

Ayautopuu Ans TPYNIOBBIX W HMHAMBUAYAIBHBIX KOHCYyJbTalmi. OcHalieHue:
MepCcoHANbHBIE KOMITBIOTEPHI ¢ maketoM MS Office, Autodesk Autocad, Surpac, Micromine,
BBIX0/I0M B VIHTEpHET U € JOCTYIIOM B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-00Pa30BaTEeIbHY IO CPEaY
YHHBEpPCHUTETA; HarJsigHbIe YydeOHble mOocoOus, TaONMIbl, TMJIAKaThl, JEMOHCTPALMOHHBIE
00pas3Iibl;

Ayauropuu Ans TEKYIIEro KOHTPOJS W HPOMEXYTOUHOHM arrectauuu. OcHalieHHe:
MYJIBTUMEIMMHBIE  CPEACTBAa XpaHEHWs, INepeAayd W MpeacTaBieHus uHpopmanuu
(MyJIBTUMEIUITHBIN TPOEKTOp, PKpaH); HarJSAHbIC TAaOJIHIBI, IJIAKaThl, JEMOHCTPAalMOHHBIC
o0pas3Iibl;

AyauTOpUU TSI CAMOCTOSITENIBHOM paboThl (KOMIBIOTEPHBIE KIIACCHI, YNTAJBHBIC 3aJIbI
o6ubmmorekn). OcHalleHue: NepcoHalbHble KoMIbloTephl ¢ makerom MS Office, Autodesk
Autocad, Surpac, Micromine, BbIXOAOM B MHTEpHET M C JOCTYHNOM B 3JEKTPOHHYIO
uH(pOPMAIMOHHO-00pa30BaTENLHYIO CPEly YHUBEPCUTETA;

[Tomemenuss g XpaHeHHs U NPOQUIAKTHYECKOTO OOCIyKMBaHUS y4eOHOTO
oOopynoBanus. OCHaIIEHUE: CTEIUIAXKH, KHUKHBIE MIKa(bl, METAJUIMYECKHE IIKA(DBI, CTOJIBI JIJIS
Npo(QUIAKTHYECKOTO 00CTYKUBaHUS Y4eOHOTO 000PYJOBaHHS.



IIpnioxenue 1

Ilepeyens TeM 1J1 MOATOTOBKH K CEMHHAPCKUM 3aHA THAM:
Beenenue B nuctuminny «IIpoBeneHue u KpemieHne TopHbIX BbIpaboTok». Coaeprkanue
JUCLUIUIMHBI, €€ 3HAYECHUE U CBA3b CO CMEKHBIMU JUCLUAIIIINHAMHU.

BI/I,Z[I:I KaIlluTaJlbHbIX U MOATOTOBUTCIIBHBIX BBIpaGOTOK.

[Monsartus: «CoopysxkeHue BEIpaboTKny, «IIpoBeaenne BeIpaboTKI», « BoieMKka mopoas»,
«Bo3Benenne nocTostHHOM Kpenm», «Croco0 npoBeaeHus BoIpaboTkmy», « TexHomornueckas
cxeMa MpOoBeIEHHs BEIPAOOTKI.

IlepeyeHb TeM /ISl MOATOTOBKH K YCTHBIM ONPOCaM:
Br160p (hopMbl 1 pa3zMepoB MONEPEYHOTO CEYSHUS BEIPAOOTOK.
CriocoObI MPOBEICHNUS U KPETICHHS BBIPAOOTOK: OOBIUHBIC U CTICIIHATBHEIE.
TexHosornueckue cxeMbl MPOBEACHUS U KPETICHHS BEIPaOOTOK.
Texnuueckue cpeacTBa OypeHHs HITypPOB.
[TapameTpbl OypOB3pHIBHBIX PadoOT.

BpyOs1, KOHTYpHOE B3bIBaHHE, IIPSIMOE, 00paTHOE M KOMOMHUPOBAHHOE HHUIIMUPOBAHUE.
be3Bpy06oBBIE CXeMbI 0TOOMKM OPOIBI P MPOBEIECHUN BHIPAOOTOK OOJIBIION ITUPUHBEI.

CpencTBa MexaHu3alUK 3apsiKaHus ypoB. KauecTBeHHbIE TOKa3aTenu B3phIBa.

MexaHn3upOBaHHAs BBIEMKa MOPOJIbI KOMOaitHaMU M30UPATENBHOTO IEHCTBUS U Oy pOBBIMH
koMmbOaiiHamu. O61acTh NIPUMEHEHUsI, JOCTOMHCTBA U HEJIOCTATKH.

TexHOoNMOTMUECKUE CXEeMbI KOMOAHOBOTO MPOBEACHUS U KPETUICHUSI BRIPAOOTOK.
KoM6ailHOBbIE KOMILUIEKCHI.

CriocoObl TPOBETPUBAHUS TOPU30HTABHBIX U HAKJIOHHBIX BBIPA0OTOK: HarHETAaTEIbHbIH,
BCACBIBAIOLIMNA 1 KOMOMHHUPOBaHHBIN. [IpoBeTprBaHue BEIpaOOTOK 32 CUET OOIIEIIaXx THOM
JETIPECCUU U BEHTUJIITOPAMHU MECTHOTO IMPOBETPUBAHUS.

ITorpy304Hble MaIIMHBI IEPUOJUIECKOTO U HEIIPEPBIBHOIO NEUCTBUA. DPOHT MOIPY3KHU.
CkpenepHble ycTaHOBKH. [lorpy30uHO-TpaHciopTHeIe MaluHbl. J[Be (a3bl morpysku. Ilopsaox
pacyéra IpOU3BOAUTEILHOCTH MOTPY304HON TEXHUKHU. [ OPHONPOXOMYECKHE KOMILIEKCHI.

Knaccudukaiys TeXHOJIOTHYECKHX CXeM Mpu3aboitHoro Tpancnopta. OCHOBHbIE IPYTIIIbI
TEXHOJIOTUYECKUX CXEeM MPHU3a00HOTO TpaHCIOpTa U 00IACTH UX TPUMEHEHHSI.

Tunsl Kpeneit ropu30HTaIBHBIX BEIpaOOTOK. Paboune xapakrepucTiku Kpeneid. Bpemennas u
MOCTOsIHHAS Kpenu. PamHast, sxene300eToHHast, TEOOMHTOBast, 0OJI0YHAst 0€TOHHASI, MOHOJMTHAS
OeToHHAas U xKeJe300eTOHHAst Kpenu. AHKepHasi, HaOpbI3rOeTOHHAs 1 KOMOMHUPOBAHHAS KPETIH.
ITopsinok ux BO3BEAECHUS.

Hacrtunka penscoBoro myTu. IIpokinanka Tpy6omnpoBogoB 1 kabenen. Y cTpoicTBO
BOJIOOTBOIHOM KaHaBKU. Mapkieiepckoe o0ecrieueHue.



[IpoBeneHue 1 KperyieHne HAKJIOHHBIX BEIPA0OTOK CBEPXY BHHU3 (CTBOJIBI, YKJIOHBI) M CHU3Y
BBEpX (BOCCTAIONINE, CKAThl, pyAOCIYCKH, OpeMcOepru). Beiemka u morpy3ska mopoasl,
IIPOBETPUBAHUE U BOAOOTIIMB.

Knaccudukarms BepTHKaJIBHBIX CTBOJIOB. [Tocne1oBaTeIbHOCTD CTPOUTENHCTBA CTBOJIOB
pas3IM4HOTO HazHayeHuss. GopMbI MONIEPEUYHOIO CEUYEHHUS CTBOJIOB. Y YaCTKU CTBOJIA: «Y CTHE,
«Texnonorumueckuit orxom» u «3ymmnd». [Toustue «KoappurmeHT ncnonp30BaHus IOMEPEIHOTO
CEUEHUS CTBOJIA.

OObBIYHBIC U CTICIUAIBHBIE CTIOCOOBI IPOBEICHUS M KPEIUICHUS] BEPTUKAIBHBIX CTBOJIOB.
Cy1IHOCTh MOCTe0BaTENbHOM, COBMEIIEHHOM U MapajieIbHON TEXHOJIOTHYECKHUX CXEM
MIPOBEICHUS U KPEIUICHHs CTBOJIOB. Kpurepun Be1OOpa TeXHOIOTHIECKOM cXeMbl. OCHOBHBIC U
BCIIOMOTaTENbHBIE MMPOXOYECKUE POLECCHI.

Oco6eHHocTH BesieHHs OypOB3pBIBHBIX pabOT MPU MPOBEACHUH BEPTUKAIBHBIX CTBOJIOB.
Tunst BB. Cpexncrsa nnnnuupoBanust. I myOuHa mimypoB. CXeMbl paciojioKeHus Ty poB B 3a00¢e
crBoja. Tunsl BpyOoB. KoHTypHOE B3phIBaHue.

Texuuueckue cpeacTBa OypeHus MITypoB B cTBOJax. [Topsaok 3apsikaHust MITypoOB U
B3pbIBaHus 3ap10B BB B cTBonax. Texuudyeckue noxasareiau OypoB3pBIBHBIX paboT.

HarneraTenbHbIi, BCachIBAIONINN 1 KOMOMHUPOBAHHBIN CIIOCOOBI IPOBETPUBAHUS CTBOJIOB.

IIpoBeTpuBaHue CTBOJIOB CKBO3HOM CTpyel. ECTeCTBEHHAs TAra B CTBOJIAX.
[TocnenoBaTeNbHOCTD pacyeTa MPOBETPUBAHKS CTBOJIOB. TUIIBI BEHTUIIATOPOB. TpyOOmpoBoIb! 1
UX KPEIUIEHHUE B CTBOJIAX.

Oco6eHHOCTH MOTPY3KHU MOPOJIBI B CTBOJAX. I'petidhepHbie MOrpy304HbIE MAIIMHBI PYYHOTO U
MEXaHU3UPOBAHHOTO BOKJAeHUsI. CaMOXO/IHbIE OTPY304Hble MalIMHbI. Da3pl MOTPY3KHU NOPOBI
U UX OTHOCHUTEJbHbIE 00bEMBI. [locne0BaTenbHOCT ONpeeNICHUS TPOU3BOIUTEIBHOCTH
MOTPY3KH OPOJIBI B CTBOJIE. Y 00pKa MOPO/IbI B 3a00€ CTBOJIA Uepe3 MePeIOBYI0 CKBAKUHY .

Buibl mpoxoaueckux NoapeMHBIX yCTaHOBOK. Kitaccudukanus cxem ocHameHus
NpPOXOA4ecKoro noabéma. Ha3nauenue u pa3HOBUIHOCTH KONpoB. beckomnpoBoii crioco6
CTPOUTENBCTBA CTBOJIOB. [Ipoxoqueckue 0aapy M MPUHLMUI UX pa3rpy3ku. HaTskHbie pambl 1
HarnpasJsiomue paMku. [IpunenHesie ycTpoiictsa. JluarpaMma ckopocTu IBIKeHuUs Oazeii B
ctBoJie. IlocnenoBaTebHOCTL pacuéra NPOU3BOAUTEIBHOCTU IIPOXOMYECKON IO IbEMHOU
YCTaHOBKH.

Ha3nauenne u KOHCTPYKLIUH BPEMEHHBIX Kperei B cTBosiaX. TpeOoBaHMs K MOCTOSTHHOM
KpenM BEPTUKAIBHBIX CTBOJIOB. MaTepuainsl kpenu. MoHOMUTHAsE OETOHHAsI Kperb, e¢
JOCTOMHCTBA U MOCJIEI0BATEILHOCTh BO3BEACHUS. ['acuTe CKOpOCTH IBKEHUSI OETOHHOM
cMmecH 1o Tpy6am. Bubsl mpuszaboiiHex onamyook. [Topsaok Bo3BeaeHHS TIOOMHTOBOM,
JIepeBIHHON 1 HAOPBI3rOeTOHHOM Kpenei. «Cyxoi» U «MOKpBIi» HaOPBI3rOETOH.

baneitHpit BOTOOTIIMB M 00JIACTh €ro MpuMeHeHUs. BOI0OTIIMB ¢ MOMOTIBIO HACOCOB,
THIPO3JIEBATOPOB M dpim(ToB. BogoynaBinBanue B CTBOJIAX: kKeJI00aMHU U APEHUPOBAHHUEM.

Bogomnonmxkenue: ¢ moBepXHOCTH (MOTPYKHBIMH U apTE3UAHCKUMU HACOCAMHU ) U U3
MO/I3€MHBIX BBIPAOOTOK.



Knaccudukarms cnennnaibHbIX ClI0OCOOO0B MPOBEACHUS CTBOJIOB. 3a0MBHAsI U OITy CKHAsI KPETIH.
CymHOCTh BOJIOTIOHWKEHUS, IPUMEHsIEMOe 000pyJ0BaHHE.

CxeMmbl 3aMOpaKUBaHMs IOPOJI: HA BCIO NIIyOHHY, CTyIIeHUaTasi, 30HaJIbHAsl, JJOKaIbHAas.
CxeMa 3amMopa)kMBaroIlel CTaHIMK. TaMIIOHUPOBaHKWE FOPHBIX MOPOJ: LIEMEHTALNs, TTIMHU3A LM,
CHJIMKATH3aLlMs, CMOJIM3alus 1 OuTymu3anust. CriocoObl M CXeMbl HATHETaHHS B CKBAKUHBI
TaMIIOHaKHOTO pacTBOpa.

CrutomHoe, KOJIOHKOBOE, PEaKTUBHO-TYpOMHHOE U poTopHOE Oypenue. [Ipumensiemoe
o0opy0BaHKE U CXEeMBI IPOMBIBKH. CIIOCOOBI KpETJIeHHUs CTBOJIOB TOCIIE OypEeHus: OTPYKHOMH,
CEKIIMOHHBIM 1 KOMOMHUPOBAHHBIH.

Onpenenenue NpoaoJDKUTENBHOCTH MPOXoueckoro nukia. IlocnenosarensHocTh
cocTaBiieHHs rpaduKa OpraHu3aluy padoT (LIMKIOTPaMMBI). Y IeNIbHbIE 3aTpaThl BPEMEHH Ha
BBITOJIHEHHE omepanuii. OnpeaeneHue CKOPOCTH MPOXOIKU BBIPAOOTKH U MPOU3BOIUTEIBHOCTH
TpyZAa npoxoa4yuka. Ilokasarenu TeXHUYECKOr0 OCHAILEHUS IPOXOIKH.

Ilepedensb TeM AJIst MOATOTOBKH K MHAMBHUAYAJLHBIM CO0eCeI0BAHUSM:
Conepxanue qucuuruinHbl «IIpoBeneHne u KperieHre ropHbIX BEIPa00TOKY, €€ 3HaUEHHE U
CBA3b CO CMEKHBIMU JUCLIUIIIIMHAMMU.

Buibl KanuTanbHBIX U MOATOTOBUTENBHBIX BRIPAOOTOK.

[TpoBeneHue 1 KperyieHre TOPU30HTABHBIX U HAKIIOHHBIX BBIPAOOTOK.
IIpoBeneHue u KpeIulieHUe BEPTUKAIbHBIX CTBOJIOB.

Opranu3zanys paboT NpH MPOBEJCHUN U KPEIUIEHHH TOPHBIX BHIPAOOTOK.

KonTtpoabnas padora:
[To MCXOIHBIM TAaHHBIM HAYE€PTHUTh CEYCHUE TOPHOM BBIPAOOTKH, IPOBEPHUTH €TO IO
JOTTy CTUMOM CKOPOCTH JIBKEHUS BO3/1yXa, BEIOPATh U pacCUUTATh HApAMETPhI KPEIH.

O6ocHOBaTh 000PYAOBAHUE, IPUMEHAEMOE Ha ITPOXO0JIKE TOPHOU BHIPAOOTKH.

Paccuurath BpCMs Ha BBIIIOJTHCHHUEC OCHOBHBIX TCXHOJIOTUYCCKUX onepaunﬁ

HcxonHrle TaHHBIE:

Ilokaszarenu En. nsmepenus 3HaueHue
1. 'onoBast NpOU3BOAUTEIBHOCTD Py AHUKA MJIH. T 0,3+0,05*Bap
2. IIpOTsI>KEHHOCTh BBIPAOOTKH M 50+10*Bap

1) onHOMyTEBOM KBEpILIar
2) IBYXITyTEBOH KBepILIar

3) OTKAaTOYHBIM IITPEK C CAMOXOAHBIM TPAHCIIOPTOM
Ha THEBMOKOJIECHOM X0y

3. Tuns! BeIpaboTOK

4. I'myOuHa 3a710KeHUsI BRIPAOOTKH M 250+50*Bap

Mo 15 BapuanTa
BKJIIOY: 5+Bap
JUIsl BAPUAHTOB C 16:

30-Bap

5. KoaddurmeHnt kpenoctu mopoy

6. O0beMHas Macca MmoPOIbl /™ 1,5+0,1*Bap

7. AOGpazuBHOCTH MOPOJT MT Bap




8. OOBOTHEHHOCTD BBIPAOOTKHU

YeTHble BapuaHTHI - crabdas
HeuerHble BapuaHThI - CUJIbHAS

PacuerHo-rpaduueckas padora. PazpaboTaTh TEXHOJOTHYECKYIO KapTy MPOXOIKH

TOPU30HTAIILHOM TOPHOI BEIPAOOTKH B COOTBETCTBUU C JAHHBIMU U3 TAOIHIIBI.




‘ HaumenoBaHue qaHHBIX ‘ BAPUWUAUHTBI ‘

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

HpomsBonuTenBHOCTS Py THHKa, 0,4 0,5 0,6 0,7 | 08 0,9 1,0 1,1 12 | 13 | 14 1,5
MJIH. T/TOA
ITpoTskEHHOCTH BEIPAOOTKH, M 150 160 170 180 190 200 210 220 230 240 | 250 260
Tun BeIpaboTKU™ 1 3 5 1 2 3 4 5 2 3 4 5
fq”yGHHa SA0NKCHNS BHPAOOTKH, | ) 250 | 300 | 350 | 400 | 450 | 500 | 550 | 600 | 650 | 700 | 750
Koaddunment kpenoctu nopon 6 7 8 9 10 11 12 13 14 15 16 15
AOpa3uBHOCTH OPOJI, MT 4 6 8 10 12 14 16 18 20 22 24 26
O0béMHas Macca mopoJ, /™>:

- HaJICTaIOIIEH TOJIIIH 1,2 1,25 1,3 1,35 1,4 1,45 1,5 1,55 1,6 1,65 | 1,7 1,65

- IEPECEKAEMbIX TTOPOJT 1,5 1,55 1,6 1,65 1,7 1,75 1,8 1,85 1,9 1,95 | 2,0 1,95
OG6BOIHEHHOCTE BEIPAGOTKI, M°/4 50 100 150 200 250 300 350 400 450 500 | 60 110

HaumenoBanue naHHbIx BAPHWAHTDI
13 14 15 16 17 18 19 20 21 22 23 24

HpoH3BOANTENBHOCTS Py AHHKa, 1,6 1,7 1,8 1,9 2,0 2,1 2.2 2,3 2,4 2,5 26 | 27
MJIH. T/TOJ
[TpoTsKEHHOCTH BBIPAOOTKH, M 270 280 290 300 310 320 330 340 350 360 370 | 380
Tun BeIpaGOTKE* ' 3 4 5 2 3 4 5 2 3 4 5 2
['myOuna 3a50xeHus BIpabotku, M | 800 850 900 880 860 840 820 800 780 760 740 | 720
Koadduuument kpenoctu mopon 14 13 12 11 10 9 8 9 10 11 12 13
AOpa3uBHOCTH OPOJI, MT 28 30 32 34 36 38 40 42 44 46 48 50
O0béMHas Macca mopoJ, /™>:

- HaJICTAFOIICH TOJIIIH 1,6 1,55 1,5 1,45 1,4 1,35 1,3 1,25 1,2 1,25 1,3 1,35

- IEpECceKaeMbIX TTOPO/T 1,5 1,55 1,6 1,65 1,7 1,75 1,8 1,85 1,9 1,95 2,0 1,95
OG6BOIHEHHOCTE BRIPAGOTKH, M°/4 160 210 250 310 360 410 460 510 460 410 360 310

*: 1 — ogHOmyTeBOH KBepIUIar, 2 - ABYXITyTE€BOM KBepLUIar; 3 — OJHOIyTEBOM OTKATOUHBIN IITPEK; 4 - ABYXITyTEBO OTKATOUHBIN IITPEK; S —

MOJATAXKHBIN IITPEK



IIpnioxenue 2

OIIeHO‘leIe CpeacTBa 1Jisl IPOBEACHUA l'lpOMe)KyTO‘lHOﬁ aTTeCTalluu

a) Illlanupyemble pe3yabTaThbl 00y4eHHsI M OLlCHOYHBIE CPECTBA U1 MPOBEACHMS IPOMEeKYTOYHON aTTeCTaliM:

CTpyKTypHBIi
JJIEMEHT
KOMIIETEHIIUH

[Tnanupyemsble pe3ysbTaThl 00yUYeHUs

OneHouHbIE CpesICTBA

ITK-1 B1ageHHeM HABBIKAMH AHAJIH3A FOPHO-T€0JOTHYEeCKUX YCJIOBHI NIPH IKCIUIYaTAllMOHHON pa3Be/iKe M 100bIYe TBepAbIX MOJIe3HbIX
TaK/Ke PH CTPOUTEJBCTBE U IKCIVIYATANNH NOJ3eMHBIX 00bEKTOB

HCKOIIA€MBbIX, A

3HaTh

- TEXHOJIOTHYECKHUE U
(U3UKO-MEXaHNUECKUE CBONUCTBA
TOPHBIX MOPOJT K MACCUBOB;

- HOpMaTHBHBIE JOKYMEHTHI,
periaMeHTHUpyroIue 000CHOBaHUE
napaMeTpoB MO3EMHBIX TOPHBIX
BBIPA0OTOK;

- TEXHUYECKUE M OpTaHN3alMOHHBIC
NPUHIMIIBI GOPMHUPOBAHUS
TEXHOJIOTUYECKUX CXEM MPOBEJCHUS U
KpEIUICHUS] TOPHBIX BBIPAOOTOK;

- METOJUKY MOCTPOEHUs rpaduka
OpraHu3ayu padoT MpU NPOBEACHUH U
KPEIJICHU U TOPHBIX BHIPAOOTOK.

IlepeyeHb TeopeTHYeCKUX BOMPOCOB K IK3aAMEHY:
Knaccudukaims BepTUKAJIbHBIX CTBOJIOB. CHocoObl W TEXHOJOTHYECKUE CXEMBI
npoBeJieHus U Kperienns. Kpurepun BbI00pa TEXHOJIOTHUECKUX CXEM.
BeiGop ¢opmbl M pa3sMepoB MONEPEHYHOTO CEUEHHS BEPTUKAIBHBIX CTBOJIOB. [loHsiTHE
«Koa¢ppunumeHT nucrnonb30BaHus CeUEHHs CTBOJIAY. THIIOBbIE CEYEHUS CTBOJIOB.
[lonsatuss «TexHONOTHMUECKUN OTXOA», «YCThE CTBOJIa». OJIEMEHTBl YCTbi CTBOJA.
Pa3HOBHIHOCTH KOHCTPYKIMH yCTHEB CTBOJIOB.
[TocnenoBaTeNbHOCTD MPOBEACHUS YCTHEB CTBOJIOB. COCTaB KOMILJIEKCOB 000PYOBaHUS ISt
MPOBEJICHUS YCTHEB CTBOJIOB.
[TocnenoBaTenbHasi TEXHOJIOTHUECKAsi cXeMa MpoBeneHHs CTBOJIOB. OONacTb MpUMEHEHus,
JOCTOMHCTBA, HETOCTATKH.
[TapannenpHass TeXHOJOrMYecKas cXeMa NpOBeACHUS CTBOJOB. OO6acTh NpUMEHEHHs,
JTOCTOMHCTBA, HEJTOCTATKH.
[TapannenbHO-IIUTOBAsT ~ TEXHOJOTHYECKAs
NPUMEHEHUs], JOCTOMHCTBA, HEIOCTATKH.
CoBMeleHHas TEXHOJIOTUYECKas CXeMa MPOBEIEHUs CTBOJIOB. JJOCTOMHCTBA, HEOCTATKH U
00J1aCTh MPUMEHEHHS.
TpeGoBanuss k OypOB3pHIBHBIM paOOTaM IMpHU MPOBEIECHUH CTBOJIOB. BriOOp mapamerpoB
OypOB3pBIBHBIX pabOT MPH NMPOBEICHUN CTBOJIOB.

. Turel BpyOOB Hpu MpOBEIEHUH CTBOJIOB, UX BBIOOD. Pacmonoskenue mimypos B 3a00e.

. [TpuHIMITEL ¥ CIOCOOBI KOHTYPHOTO B3PBIBAHHS MIPH POBEACHUH CTBOJIOB.

nux

cxemMa TmpoBeneHUs CTBOJOB. OOmacTh




CTpyKTypHBIi
AJIEMEHT
KOMIIETEHIIUH

[Tnanupyemsble pe3ysbTaThl 00yUYeHUs

OneHouHbIE CpesICTBA

. CriocoOBI ¥ TeXHUYECKHE CpeicTBa OypeHus IIMYPOB B CTBOJIAX.
. [TocnenoBaTenbHOCTD 3apsiKaHUs LTy POB B CTBOJIAX.
. CrocoOpl M cXeMbl TPOBETPUBAHMS CTBOJOB MPHU HUX IMPOBEACHUH. BEHTHIAIMOHHOE

obopynoBaH#ue.

. @a3pl MOTPY3KH MOPOABI B CTBOJAX. TEeXHHUYECKUE CPEACTBA MOTPY3KH MOPOABI, UX BBIOOD.

Y6opka nmopoasl u3 320605 CTBOJIA Uepe3 MEPEIOBYIO CKBAKHUHY .

. Turiel 6anel, cXxeMbl UX pa3rpy3KH U 0COOEHHOCTH UX MEPEMEICHHS B CTBOJIAX.
. KoMrutekcsl ropHOIpOX014eCcKOro 000pyAOBaHMs AJIsl MPOBEIEHHUs CTBOJIOB. VX cocTtaB u

00J1acTH MPUMEHEHHS.

. HazHauenne M cocTraB NPOXOAYECKOM MOABEMHOM yCTaHOBKH. lIpuHUMIIBI omnpeneneHus

MIPOU3BOAUTEIBHOCTH TIOIbeMa mopoabl. Kiaccudukamus cxem OCHAIIEHUs TPOXO0TIECKOTO
noabeéMa.

. Haznauenue u TUMBI KOMIPOB MPU COOPYKEHUH CTBOJIOB. beckomnpoBoii cmocod coopyxeHust

CTBOJIA.

. HasnaueHnre M 1oC/IEeI0BATEIBHOCTh BO3BEICHHUS BPEMEHHOW KpENH IIPU COOPYKEHUU

CTBOJIOB.

. Haznauenue u BUIIBI TOPHBIX Kpenel cTBOJIOB. TpeOoBaHMs, MPEAbSBIsiEMbIC K HUM.
. [locnenoBaTenbHOCTE M TEXHUYECKUE CPEACTBA BO3BEACHMS BEHIIOBOM, MOHOJIMTHOU

0eTOHHOI, HAOPHI3rOETOHHOM M aHKEepHOH Kperneil. Tumbl mpu3aboHHbIX OMaTyOOK.

. CriocoObI U cxeMbl BOJOOTIMBA U BOJOYJIABIMBAHUS B CTBOJIAX MPH UX MPOBEICHUU.
. [lonsatue «Ipoxomueckuii rukin». CocTaB MpOLECCOB U ONEPALUN NPOXOAYECKOTO LHUKIIA.

[Tpunime pa3paboTku rpaduka opraHuzanuu padbor B 3a6oe.

. TeXHUKO-?)KOHOMHUYECKHUE MOKa3aTeIN MPOBEACHUS BbIpaOOTOK. [IpHHIMIIBI MX OTpeAeIeHus .
. Knaccugukarms crieriuanbHbIX cIOcOO0B MpoBeneHUst cTBOJIOB. O0J1acTH UX TPUMEHEHUS.
. CrieranibHbIM crioco0 MpoBeIeH:s CTBOJIOB C MPUMEHEHUEM OTPaKIAIOIIUX Kpereil, 001acTh

Cro NpuMCHCHUA.

. BO,Z[OHOHI/I)KCHI/IC npu NpoBCACHHU CTBOJIOB, 001acTh €ro MNPUMCHCHUA W TPHUMCHACMOC

obopynoBaHue.

. CriocoObl ¥ TEXHUYECKHE cpeicTBa OypeHus: cTBOJI0B. O0IaCTH UX NPUMEHEHHSI.




CTpyKTypHBIi
AJIEMEHT
KOMIIETEHIIUH

[Tnanupyemsble pe3ysbTaThl 00yUYeHUs

OneHouHbIE CpesICTBA

. CriocoObI MPOMBIBKH CTBOJIOB MPH UX Oypenuu. Ilopsgok Bo3BeaeHHsI Kpenu B MPoOypEeHHBIX

CTBOJIaX.

. Coopy’KeHHe CTBOJIOB C 3aMOpPaKUBaHUEM NOPoA. CXeMbl 3aMOpaKUBAHUSI IOPOJL U YCIOBHS

HUX IPUMCHCHUA.

. CrocoOpl TaMIioOHa)ka TOPOJ TMPH COOPYKEHHUH CTBOJIOB, UX CYLIHOCTb MU YCJIOBHUS

MMPUMCHCHUS. CrrocoOBI 1 cXeMBI HaTHETAHUA B CKBaYKHHBI TAMIIOHAKHOTO pacTBoOpa, obOact
HUX IPUMCHCHUA.

. Knaccudukaimss ropu3oHTaNbHBIX BBIPa00TOK. CHOCOOBI M TEXHOJIOTHYECKHUE CXEMBI HX

IIPOBEJCHUS U KPEIUICHUS.

. Be16op ¢hopmbl 1 pazMepoB MOTIEPEYHOTO CEYSHHS TOPU30HTAIBHBIX BEIPAOOTOK.
. CIocoOBI ¥ TEXHOJIOTUYECKUE CXEMBI TIPOBEICHUS TOPU3OHTAIBHBIX BBIPA0OTOK. VX BBIOOD.
. TexHoyornyeckass cxemMa MPOBEACHHUS TOPH3OHTAJIBHBIX BHIPAOOTOK OOJBINONW HIMPUHBI

YCTYIHBIM 3200€eM, €€ JOCTOMHCTBA.

. IIpouiecchl 1 omepanyy MPOXOAYECKOTO IMKIa MpU OYpPOB3PBHIBHOM CIOCOOE MPOBEICHUS

TOPU3OHTAJIBHBIX BBIpaGOTOK. HOCHCHOB&TCHBHOCTB HUX BBIINIOJIHCHUA.

. CriocoObl ¥ TeXHMYECKHE CpeicTBa OypeHHs IIIMypOB INPH MPOBEACHUH TOPU30HTAIBHBIX

BBIPa0OTOK, UX BBIOOP.

. BypoBoli HHCTpYMEHT U1l BPaIaTeIbHOIO, yAAPHO-IIOBOPOTHOIO, Y IapHO-BPAILATEIBHOIO U

BpallaTenbHO- yIapHOTO OypeHHsI.

. [Tacmopt 6ypOB3pBIBHBIX padOT U TpeOOBaHUS, IPEIBIBIIEMbIC K HEMY.
. Turel BpyOOB IpH MpOBEIEHUN TOPU30HTAIBHBIX BBIPAOOTOK, HX BHIOOP.
. be3Bpy0OoBBIE cXeMBI OTOOMKH MOPO/IBI TIPU MPOBEAECHUN BHIPAOOTOK OOJBIION IIUPUHBI, HX

JOCTOHMHCTBA.

. [lopsanok onpenenenust riryOUHBI U TUaMeTpa LUIMypPOB.
. Haznauenue u cnocoObl KOHTYPHOTO B3pBIBAHHS.
. KauectBennble moxazaTenu OypOB3pBIBHBIX pPAa0OT MpH TNPOBEACHHM TOPU30HTAIBHBIX

BBIPAOOTOK.

. TexHMuecKue Cpe/CTBa 3apsKaHUsl LIITyPOB MPHU MPOBEIEHUH TOPU30HTAIBHBIX BHIPAOOTOK,

UX BBIOOD.




CTpyKTypHBIi
AJIEMEHT
KOMIIETEHIIUH

[Tnanupyemsble pe3ysbTaThl 00yUYeHUs

OneHouHbIE CpesICTBA

. CriocoOpl M CcXeMbl TPOBETPUBAHMS TOPU3OHTAIBHBIX BBHIPAOOTOK MPU HX MPOBEACHUM.

BenTunsimonHoe o60opymoBaHue.

. TexHu4eckue cpeacrTsa IOIPY3KH TOPHOM MacChl IPU IPOBEAECHUU TOPU3OHTAIBHBIX

BBIPa0OTOK, UX BBIOOP.

. TexHonornyeckue cxembl NPU3a00HHOrO TpaHCIOpPTAa NPU NPOBEIACHUH OJIHOIYTEBBIX

(IBYXITyTEBBIX ) PEIbCOBBIX U 0€3pPEIbCOBBIX BEIPAOOTOK, UX BBIOOP.

. Haznauenne u BHIBI TOPHBIX Kpeneil TOPH3OHTAIBHBIX BbIpaboTOK. TpebGoBaHwms,

NPCABABIIACMBIC K HUM.

. Knmaccudukarmu ropHbIX Kpenen, yCloBUs UX IPUMEHEHUS.
. [locnenoBaTeNbHOCTD M TEXHUUECKHE CPEACTBA BO3BECHUS PAMHBIX, MOHOJIMTHON OE€TOHHON

1 METAJJIO0ETOHHOM KpeTieid.

. [locnenoBaTeNbHOCTh U TEXHUYECKUE CPENICTBA BO3BEACHUS HAOPBHI3TOETOHHOW M aHKEPHOU

KpEIIEH.

. [lepeuens BcrioMorareabHbIX padOT MPH MPOBEJCHUN TOPU3OHTAIBHBIX BEIPaOoTOK. [Topsmok

HX IPpOU3BOACTBA.

. THUITBI TPOXOUECKUX KOMOAMHOB M 00JIACTH MX NPUMEHEHHA. TEeXHOJOTMYECKUE CXEMBbI

paspyiienus 3a0051 KOMOAHHOB, X BBIOOD.

. [Iporiecchl u omepanuy MPOXOTYECKOTO IUKIA MPH KOMOAMHOBOM crmoco0e TMpoBeIeHUs

TOPU30HTAIBHBIX BEIPA0OTOK. JlOCTOMHCTBA KOMOAHHOBOTO CrI0OCO0a MPOBEACHUS.

. TexHonmornyeckue cxeMbl KOMOAMHOBOTO MPOBEICHUS TOPU3OHTAIBHBIX BBIPAOOTOK, HMX

BBIOOD.

. KOMIUIekTBl ¥ KOMIUIEKCHI TOPHOMPOXOAYECKOTO OOOPYAOBAaHUS Ui  MPOBEICHUS

TOPU3OHTAJIBHBIX BBIpaGOTOK. Hx COCTaB, oOmacT MPUMCHCHHSA, TOCTOMHCTBA U HCAOCTATKH.

. llonsatue «Ipoxomueckuii 1ukin». CocTaB MpOLECCOB U ONEPALUN NPOXOAYECKOTO LHUKIIA.

[TpunimIel pazpaboTku rpaduka opraHuzanuu padbor B 3aboe.

. TeXHUKO-?)KOHOMHUYECKHUE MTOKa3aTeI MOBeIeHHUs BEIPAa00TOK. [[pUHIMIBI UX OomlpeaeeHus .
. [IpuHIMITEI BHIOOpA TUIIOB CKUIIOB U KJIETEH
. [opsnok BeIOOpa pa3MepoB MOMEPEYHOTO CEUESHHUSI TOPHOM BBIPAOOTKHU U MPOBEPKH IUIOLIAIN

MIOTIEPEYHOTO ceueHus 1o (akropy «BeHTUISIIHs».




CTpyKTypHBIi

AJIEMEHT [Tnanupyemsble pe3ysbTaThl 00yUYeHUs OneHouHbIE CpesICTBA
KOMIIETEHIIUH

. MeToapl mpeABapuUTENHHOTO BHIOOpA THIA KPETIH TOPU30HTAIBHOM BHIPAOOTKH.

. [TapameTpbl TOpHBIX KpeNneil 1 NPUHLMUIIBL UX ONPENEICHUS.

. [opsanok Be160pa OypHIBHBIX MAIIMH M YCTAHOBOK IPH MPOBEIECHUN TOPHBIX BHIPAOOTOK.

. TexHonornueckue napaMeTpsl OypOBBIX MAIIMH U MPUHIMIIBI UX ONPEICTICHHS.

. [locnenoBaTeNBHOCTD OTIPEIEIeHUs TPOU3BOAUTEIILHOCTH OYPUIIBHBIX yCTaHOBOK.

. [opsnok BeI60pA NOTPY309YHBIX U MOTPY30YHO-TPAHCHOPTHBIX MAIIKH.

. [locnenoBaTenbHOCTD ONPENEICHUS IIPOU3BOIUTEIBLHOCTH IIOTPY30UHBIX MAILIHH.

. [locnenoBaTeNnbHOCTE  ONPEACIICHU IPOU3BOJUTEIBHOCTH  IOTPY30YHO-TPAHCIOPTHBIX
MalIVH.

. [locnenoBaTenbHOCTH pacuéra 00BEMOB pabOT MpU MPOBEACHUH TOPHBIX BHIPAOOTOK.

. [locnenoBaTeNbHOCTH MPOSKTUPOBAHUS OPTAHU3AIMH TOPHOMPOXOAUECKUX PadoT.

. [TocnenoBaTeNbHOCTD ONPEEIeHUs TPOIOJDKUTEILHOCTH OypEHUs Ty POB MPH MPOBEICHUN
BBIPAOOTOK.

. [locnenoBaTeNnbHOCT  ONPENEICHUS  NPOJOJDKUTEIBHOCTH  IOTPY3KM  MOPOABI  IIPU
MPOBEJICHUH BHIPAOOTOK.

. [locnenoBaTenbHOCTE ONPENEICHUS IPOJAOJLKUTEIBHOCTH BO3BEACHHS IOCTOSSHHON KPEIX B
TOPHBIX BBIPAOOTKAX ([ Pa3IMYHbBIX THUIIOB KPETIN).

. [locnenoBaTenbHOCT pacy€ra napaMeTpoB IIOCTOSHHON KpPEIX CTBOJIA.

. [IpuHIMITEl OMpeneneHus: oOLe MPOIOKUTEILHOCTH TOTPY3KH TMOPOJBI B CTBOJAX JUIS
Pa3IMYHBIX TEXHOJIOTHUECKHUX CXEM.

. [locnenoBaTenbHOCT pacuy€ra MPOU3BOAUTEIBHOCTH IIPOXOYECKOU TOABEMHON YCTAaHOBKH.

. [Ipunimrel  onpezneneHus TpeOyeMbIX IuaMmeTrpa M IIMPHHBL OapabaHa MPOXOAUYECKOM
noIEMHOM MamuHbl. [locnenoBaTenbHOCTh BHIOOpA MPOXOIUECKOM MOIBEMHON MAIITMHBI.

. [locnenoBaTenbHOCTE  ONPENENCHU INPOJOJDKUTEIBHOCTH IMPOXOAUYECKOr0 IMKIA 110
3aIaHHOM CKOPOCTH IIPOBEICHUS CTBOJIA.

.Ilopsimok  pacu€ra NPONODKUTENPHOCTH IPOXOJUECKOI0 IMKIA Uil Pa3IMdHBIX
TEXHOJIOTUYECKUX CXEM.

YMerb - 000CHOBBIBATh PAllMOHAIBHBIE PacueTrHo-rpadpuueckass padora: Pa3zpaboTarb TEXHOJOTMYECKYIO KapTy MPOXOAKH

napaMeTpbl TCXHOJIOTMYCCKUX CXCEM

TOPU30HTAILHON TOPHOM BRIPAOOTKM B COOTBETCTBUH C JAHHBIMU U3 TaOJMIIbI, TPUBEICHHOM




CTpyKTypHBIi
AJIEMEHT
KOMIIETEHIIUH

[Tnanupyemsble pe3ysbTaThl 00yUYeHUs

OneHouHbIE CpesICTBA

NPOBEJICHUS U KPEIUICHHS TOPHBIX
BBIPA0OTOK U BBIOMPATH TEXHUYECKHE
CpEe/CTBa UX pean3alui;

- OIIEHUBATh HKCILTYaTALMOHHYIO
MPOU3BOAUTEIEHOCTh
TOPHOTIPOXOIYECKOTO 000PYAOBaHUS;

- pa3pabaTbIBaTh rpaMKH OpraHu3alluu
paboT Npu MPOBEJICHUH U KPETUICHUU
TOPHBIX BBIPAOOTOK;

- pacCUMTHIBATD
TEXHUKO-3KOHOMUYECKHE TTOKA3aTeIN
NPOBEJICHUS U KPEIUICHHS TOPHBIX
BBIPAOOTOK.

B pazzene 6 HacTosel paboyeil mporpaMmel.

Bnaners

- TOPHOU TEPMUHOJIOTHEH;

- METOJaMH pa3padOTKU MPOEKTHOM
JOKYMEHTALIMH 1O MPOBECHUIO U
KPEIUJICHUIO TOPHBIX BHIPAOOTOK;

- METO/JaMH TEXHUKO-I)KOHOMHYECKOTO
000CHOBaHMS MPOEKTHBIX PEIICHUH 10
IIPOBE/ICHUIO U KPETIJIEHUIO TOPHBIX
BBIPAOOTOK.

Kontpoabnasi padora: [lo McXOQHBIM JaHHBIM, NPUBEAEHHBIM B paszieie 6 HacTosuei
pabodeil TporpaMMmbl, HAYEPTUTh CEYCHHWE TOPHON BHIPAOOTKH, MPOBEPUTH €ro 0
JOTYCTUMOM CKOPOCTH IIBM)KCHHS BO3MlyXa, BBIOpPATh M PACCUHMTATh MapaMETPhl KpEIu.
O6ocHoBaTh 000Opy/AOBaHUE, MMPUMEHIEMOE Ha MPOXOAKE TOPHOU BBIpaOOTKH. PaccumraTth
BpEMsI Ha BBIMOJHEHHE OCHOBHBIX TEXHOJIOTUYECKUX OTepalni




0) Ilopsinok npoBegeHUsI NPOMEKYTOYHOM aTTeCTAlHMM, TOKA3aTeJ I M KPUTePUH
OLICHUBAHMA:

HpOMC)KyTO‘IHaH aTTecTanysd 110 JUCHUITIINHE «HpOBe,Z[CHI/IC 1 KPCIUICHUC T'OPHBIX
BBIPA0OTOK» BKJIIOUAET TEOPETUUECKUE BOIIPOCHI, TIO3BOJIIONINE OIICHUTh YPOBEHb YCBOCHHS
06yLIaIOH_II/IMI/IC$I 3HAHUHN U yMeHHﬁ, MOJIYUYCHHBIX Ha JICKIUAX, MPAKTUYCCKUX 3aHATHAX U B
NpoLECcCe CAaMOCTOSATEIbHON pabOThI, POBOIUTCS B (hOpME dK3aMeHa.

DK3aMeH M0 JIaHHON TUCIUIIINHE POBOAMUTCS B YCTHOU (popMe 1o Ouneram, KaxKabli u3
KOTOPBIX BKJIIOYAET 3 TEOPETUUECKHUX BOIPOCA [0 OJJHOMY BOIIPOCY U3 KaX10H 4acTu
mucuunanHebel: «Yacts 1. [IpoBeaeHne u KpemeHne BEpTUKAIbHBIX CTBOJIOBY, «HacTh 2.
[TpoBeneHue u KpersieHne TOPU30HTABHBIX BEIPa00TOK», «HacTp 3. Pacuérsl mpu
NPOEKTUPOBAHUU MPOBEACHUS U KPETUICHUSI TOPHBIX BEIPAOOTOKY.

IIo oxoH4YaHUM OTBETA 3K3aMEHATOP MOXKET 3a1aTh CTYAEHTY JOIOJHUTENIbHBIC U
YTOYHSIOIIKE BOMPOCHL. Ha MOArOTOBKY K OTBETY O BOmpocaM OmiieTa CTyaeHTy naetcs 30
MHUHYT C MOMEHTA MoJTyyeHus uM Ousera. [TonoxxuTensHbIM Takoke OyIeT CTpeMIICHUE CTYIeHTa
M3JI0KUTh Pa3INYHbIe TOYKHU 3PEHUs HA pacCMaTPUBAEMYI0 IPOOJIeMy, BBIPa3UTh CBOE
OTHOILICHHE K HEel, MPUMEHHUTH TEOPETUUECKUE 3HAHUS 110 COBPEMEHHBIM NPOOIeMaM MpOIecCoB
IpoOJIeHUs, U3MEIbYCHHS U TPOXOUCHHUS.

B nepuos moAroToBKM K 3K3aMEHy CTYAECHTHI BHOBb 00pAIIAOTCs K MPOHICHHOMY YueOHOMY
Marepuaiy. IIpu 5TOM OHU HE TOJIBKO CKPEIUIAIOT I10JYyYECHHBIE 3HAHUS, HO U IOJIy4aroT HOBBIE.
[TonroToBka CTyIeHTa K 9K3aMEHYy BKJIIOUAET B ceOsl TPH dTara:

® CaMOCTOATCIIbHAA pa60Ta B TCYCHHUC CCMECCTpPaA,
¢ HCMNOCPCACTBCHHAA NOATOTOBKA B JHH, NPCAIICCTBYIOMIHUC 3K3aMCHY 10 TCMaM KYypcCa,
¢ TIOATOTOBKA K OTBCTY Ha BOIIPOCHI, COACPIKAIINUCCA B ounerax.

Jlureparypa [Jis HOATOTOBKHU K 9K3aMEHY PEKOMEH/y€eTCsl IIperoaaBaresieM JM00 yKa3aHa B
y4eOHO-METOAMIECKOM KOMILIeKce. J[is MOTHOTH yueOHO#M HHpOpMAIHMH JTydIlle HCTIOIb30BAaTh
He MeHee IBYX yueOHuKoB. CTyJIeHT BIpaBe caM NPUAEPKUBATHCS JIFOOO0N U3 MPEICTABICHHBIX B
y4eOHHKaxX TOYEK 3pEHUs 10 CIIOPHOH mpobieMe (B TOM YHcie OTIAMYHON OT MpenoaBares), HO
IIPU YCIOBUU JOCTAaTOYHON HAyYHOH apryMEHTalUHU.

OCHOBHBIM UCTOYHHKOM IOJATOTOBKHU K 9K3aMEHY SBJISIETCSI KOHCIEKT JICKLUH, T1e yueOHbII
MaTepuai JaeTcsl B CHCTEMAaTU3UPOBAHHOM BHJIE, OCHOBHBIE IIOJIOKEHUS €10 ACTAIU3UPYIOTCS,
MOJIKPEIUISIOTCS. COBPEMEHHBIMU (pakTaMu 1 MH(OpMaluei, KOTOpbie B CHITy HOBU3HBI HE BOIILIH
B OITyOJIMKOBAHHBIE MIEYaTHbIE HCTOYHHUKH. B X0/1€ OATOTOBKH K SK3aMEHY CTyIeHTaM
HE00X0AMMO oOpalaTh BHUMaHUE HE TOJIbKO HA YPOBEHb 3alIOMUHAHNUS, HO ¥ HA CTENICHb
MIOHMMAaHUS U3J1araeéMbIX IpoOIIeM.

IToka3aTesin 1 KpUTEpUH OLEHMBAHUS IK3aMeHa:
® Ha OIICHKY «OTIHYHO» (5 6a/UI0B) — 00yUaroNuiics 1eMOHCTPUPYET BRICOKUN YPOBEHb
c(OPMUPOBAHHOCTH KOMIIETSHIIUH, BCECTOPOHHEE, CUCTEMaTHIECKOe U IIyOO0KOe 3HaHUE
y4eOHOTro MaTepualia, CBOOOIHO BBIMOJHAET MPAKTHUECKUE 3aJaHHsI, CBOOOTHO ONIepUpyeT
3HAaHUSIMHU, YMEHUSIMM, IPUMEHSET UX B CUTYalUsAX HOBBIIIEHHOMN CIIOKHOCTH.



Ha OIICHKY «Xopomo» (4 6aiuia) — o0ydaromuiics AeMOHCTPUPYET CPEIHUI YPOBEHb
c(OpMHUPOBAHHOCTH KOMIETEHIINI: OCHOBHBIE 3HAHUSI, YMEHHS OCBOEHBI, HO JTOITY CKAIOTCS
HE3HAYUTEbHbIE OMIMOKH, HETOUHOCTH, 3aTPYIHEHHUS TIPU aHAJUTHUECKHUX OTEePaIsX,
NIEPEHOCE 3HAHUM U YMEHUI Ha HOBBIE, HECTAH/IaPTHBIE CUTYALINH.

Ha OIICHKY «YAOBJIETBOPUTEIbHO» (3 Oaia) — 00ydaromuiicss AEMOHCTPUPYET
MOPOTOBBIN YPOBEHb CHOPMUPOBAHHOCTH KOMIETEHIIMIA: B X0 KOHTPOJIbHBIX
MEpPOIPHUATUH JJOITY CKAIOTCSl OIIUOKH, IPOSIBIISIETCS] OTCYTCTBHE OTICIBHBIX 3HAHH,
YMEHHUH, HAaBBIKOB, 00YUYaIOLHIACS HCIIBITHIBAET 3HAUNTENIbHBIC 3aTPyAHEHHS [IPH
ONEpUPOBAHNUU 3HAHUSAMH U YMEHUSIMU IIPU UX NIEPEHOCE HA HOBBIE CUTYALIMH.

Ha OIICHKY «HEeY/I0BJIeTBOPUTENbHO» (2 6aia) — 00y4aromuiicst IEMOHCTPUPYET 3HAHUS
He 6onee 20% TeopeTHYeCcKoro MaTepuaa, J0MyCKaeT CyIeCTBEHHbIE OIIMOKH, HE MOYKET
[I0KAa3aTh UHTEJUIEKTYaJIbHbIE HABBIKU PELLIEHHS NTPOCTHIX 3a/a4.

Ha OLICHKY «HEY/A0BJIETBOPUTEIbHO» (1 0amt) — o0ydJaromuiics He MOXKET OKa3aTh
3HAHMA Ha YPOBHE BOCIPOU3BEICHUS U 00bICHEHHSI MH(OPMALIUK, HE MOXKET NOKa3aTh
MHTEJJIEKTY aJIbHbIE HABBIKU PELIEHUS MPOCTHIX 3a7ad.
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