MHHHCTEPCTBO HAYKH U BBICILIET'O OBPABOBAHNSI
POCCUMCKOU ®EJEPALTUN

T denepanbHOE FOCYAAPCTBEHHOE OO/DKETHOE 00pa30BaTENbHOE YUPEKACHHE
BBICIIIETO 00pa30BaHuUs
«MarHuTOropcKkuii rocyJapCTBEHHbIN TeXHUUECKU yHuBepcureT uM. .M. Hocosa»

“)\ YTBEPXIAIO
“Hupexrop NI AuT
%2 2IC.E. l'aBpuureB

25.02.2020 1.

PABOYASA ITPOI'PAMMA JUCHUIIVIMHBI (MOYJISA)

ITOJI3EMHAA PA3PABOTKA MECTOPOKJEHHH ITOJTE3HBIX HCKOITAEMBIX

Hampasnenue noaroToBku (CnenuanbHOCTD)
21.05.04 TOPHOE JEJIO

YpoBeHb BBICIIET0 00pa30BaHUs - CIIELUATUTET

®dopma oOyueHus
3a049Has

Wucturyr/ ¢pakynprer  MHCTUTYT FOpHOIO JAeja U TpaHCIopTa
Kagenpa Pa3zpaboTku MeCTOpPOXKAEHUI MOJIE3HBIX HCKOMIAEMbIX

Kypc 3

MarauToropck
2019 rox
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JIner aktyanausanum padoyeil nporpaMmMsl

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogoopena uisypeannszammu B 2020 - 2021
y4eOHOM roy Ha 3acenanuu kadeapsl Pa3paboTku mectop HUI [MOJIE3HBIX UCKOTTAEMBIX

20r. Ne 1

C.E. I'aBpuiues

[Iporokon ot 03 cenrad
3aB. kadenpoii

|

Pabouas mporpamma nepecMoTpeHa, 00cyxieHa u ogo0pena uist peanmsarmu B 2021 - 2022
yueOHOM rojy Ha 3aceqanuu Kadeapsl Pa3paboTKe MECTOPOKICHUM MOJIE3HBIX HCKOMAEMbIX

[Iporokom or 20 . Ne
3aB. kadenpoit C.E. I'aBpuien

Pabouas mporpamma nepecMoTpeHa, 00CykieHa u ojo0penHa it peaym3armu B 2022 - 2023
yaeOHOM roJiy Ha 3aceqaHuu kadeapsl Pa3paboTKu MECTOPOKIACHHIA MOJIE3HBIX NCKOTTAeMBIX

[Iporokom or 20 1. Ne

3aB. kadenpoit C.E. F_aBpmueB

Pabouas mporpamma nepecMoTpeHa, 00CcykieHa 1 o1o0peHa Jutst peanm3armn B 2023 - 2024
yaeOHOM roJTy Ha 3aceaHuu Kadeapsl Pa3paboTKu MECTOPOKACHU TOJIE3HBIX UCKOTIAEMBIX

[IpoTokomor 20 . Ne

3aB. kadenpoit C.E. F_aBpI/ImeB

Paboyas nmporpamma nepecMoTpeHa, 00CyxieHa 1 0100peHa s peanusaiuu B 2024 - 2025
y4eOHOM roay Ha 3aceqanuu kKadenpsl Pa3paboTky MeCTOPOKICHUH TOJIE3HBIX MCKOTIAEMbIX

[IpoTtokonm oT 20 1. Ne

3aB. kadenpoit C.E. ﬁthI/IHIeB

Paboyas nporpamMma nepecMoTpeHa, 00CyXxieHa 1 o100peHa s peanu3anuu B 2025 - 2026
yueOHOM rojy Ha 3aceqanuu Kadeapsl Pa3paboTku MECTOPOKICHHA MOJIE3HBIX NCKOTIAEMBIX

[Ipotokom ot 20 . Ne

3aB. xadenpoit C.E. ﬂBpI/IHIeB

PaGouas mporpamma nepecMoTpeHa, o0cyxieHa U o1oopeHa s peanuzanuu B 2026 - 2027
y4eOHOM roJly Ha 3acelaHuu kadeapbl Pa3paboTku MECTOPOKICHHI TIOJIE3HBIX UCKOTTAEMBIX

IIporoxomor _ 20 r. Ne
3aB. xadenpoit C.E. I'aBpuieB




1 Iean ocBoOeHMsT TUCHUIIUHBI (MOYJIs1)

Henssmu ocoenust nucuumuinibl «llogzeMHas pa3paboTka MECTOPOXKIEHUM IMOJE3HBIX
HCKOIIAEMBIX)» SIBJIETCS:

- TOTOBHOCTh HCIIOJIb30BaTh HAy4yHbIE 3aKOHbl M METOJbl IPU OLIEHKE COCTOSHUS
OKpyXkamiieid cpenbl B cdepe (DYHKIMOHUPOBAHUS TMPOU3BOJCTB IO OKCIUTyaTAIIMOHHOMN
pasBezke, 100bIYe U epepadoTKe TBEPABIX MOJIE3HBIX HCKOMIAEMBIX, a TAKXKE IPU CTPOUTEIHCTBE
1 DKCIUTYaTalluU MOJ3EMHBIX OOBEKTOB;

- BJIAJCHME METOJAaMHM PAaLMOHAJIBHOTO M KOMIUIEKCHOTO OCBOEHMS TI'€OpPECYpCHOTO
IIOTEHIMana Heap;

- BJAJICHUEM OCHOBHBIMHM NPUHIMIAMH TEXHOJIOTUH SKCITyaTallMOHHOM pa3BEeIKH,
n00bIYM, TMepepadoTKU TBEPHABIX MOJE3HBIX HMCKONAEMBIX, CTPOUTENHCTBA M OIKCILTyaTalluu
[10JI3EMHBIX OOBEKTOB;

- OBJIaJICHHE TOPHON TEPMHMHOJIOTHEN U KOMIIEKCOM MOHITHH, POPMHUPYIOMKX 00JIaCTh
NEeSITEIbHOCTH YeJIOBEKA ITPU OCBOCHUH U COXPAHEHUHU 3EMHBIX HEJP;

-OCBOEHHE MPUHIUIIOB BE/IEHUS U 00ecrieueHusl TOpHbIX padoT;

- OCBOCHME IPHUHIIMIIOB COBPEMEHHOW TEXHOJIOTUU JA00BIYM TBEPABIX, KHUAKHUX U
ra3000pa3HbIX MOJIE3HBIX UCKOTIAEMBbIX;

-OBJIaJICHUE KOMILJIEKCOM TMOHATHH O Ka4eCTBE JOOBIBAEMOTO MOJIE3HOIO UCKOMAeMOTro 1
CHOCO0aMHU €ro yay4lIeHHUs.

3ama4yy JUCIIUILINHEI 3aKIII0YAIOTCS

-B YCBOEHHUH CTY/ICHTaMU JIOTUKHU Pa3BUTHs TOPHOTO Jieja, €r0 TEXHUKU U TeXHOJIOTHH, a
TaKk)Ke TOPHBIX HAYK;

- B YCBOGHMHM 3HAaHMA O MHHEPAIbHO-CHIDHEBOM KOMIUJIEKCE M €ro 3HAaYeHHH JUIs
COBPEMEHHOM UBWIN3ALNY;

-71aTh OCHOBHBIE MPEACTABIECHUS O TOPHOM JIeJI€ IPUMEHHUTENBHO K pa3pabOTKe PYAHBIX
MECTOPOKJICHUI;

- paccMOTpeTh TEXHOJOIMYECKUE OCHOBBI IPOBEIEHHS FOPHBIX BBIPAOOTOK M JOOBIYM
IIOJIE3HBIX HCKOIIAEMBIX;

- 1aTh OOLIME IPEICTABICHUS O pa3pyLIeHUH FOPHBIX OPO;

-03HAKOMMTbH CTYACHTOB C OCHOBHBIMHM TE€XHOJOIMYECKUMH IPOLECCAMH U CHCTEMaMU
pa3pabOTKN MECTOPOKIEHUN MOJIE3HBIX NCKOMAEMBIX ITOA3EMHBIM CIIOCOOOM.

- - paccMOTpeTb OCHOBHBIE CXEMbl BCKPBITHSI M CIIOCOOBI MOJIOTOBKHM PYJHBIX
MECTOPOKICHUI, KOMIIOHOBKH OKOJIOCTBOJIBHBIX IBOPOB;

- -JaTh NPEACTaBICHUE O IOJ3E€MHOM TPAHCHOPTE U MOABEME, SIEKTPOCHAOKEHUU
TOPHBIX MPEANPUATUH, PYIHUYHOM BOJOOTJIMBE, BEHTWISALUH, CHAOKEHUM PYTHUKOB CHKaThIM
BO3JlyXOM;

- - O3HAKOMUTb CTYJICHTOB C TEXHOJOTMYECKMM KOMILIEKCOM IIOBEPXHOCTH PyJHUKOB;

- - 1aTh OCHOBHbIE [IOHATHUS O TEXHUKE 0€30IMaCHOCTU ¥ TOPHOCHACATEILHOM JIelIe.

2 MecTO THCHUITUHBI (MOYJIs1) B CTPYKTYpe 00pa30BaTe/IbHOM MPOrpaMMbl

Juctumnnuna [omx3emuas pazpaboTka MECTOPOKICHUH MOJIE3HBIX UCKOMIAEMBIX BXOIWT B
0a30ByI0 YacTh Y4eOHOTO IIaHa 00pa30BaTeNbHOM MPOTPaMMBI.

Jlns  u3ydeHus  JUCUUIUIMHBI  HEOOXOAWMBI  3HaHMS  (YMEHHS,  BIIAQJICHHS),
chopMUPOBaAHHBIE B PE3Y/IbTAaTe U3YUYCHUS TUCIUILTNH/ IPAKTHK:

TI'eonorus

WNHHOBaIIMOHHAS 1€ATEIHOCTh TOPHBIX MPEANPUITHI

MexaHu3zanusi TOpHOTO MPOU3BOJICTBA

3HaHus (YMEHUS, BJIAJCHHs), MTOJy4YE€HHBIE MPU W3YUYEHUU JAHHOW TUCIUIUIMHBI OyIyT
HEOOXOIUMBI JUTsl U3yYSHHUSI TUCIUTUTHH/TIPAKTUK:



be3onacHoCTb BeileHUs TOPHBIX paboT
O6ocHOBaHME MTPOEKTHBIX PEIICHUN
JlucTaHIIMOHHBIE METO/IbI 30HAUPOBAHUS 3EMITH
be3onacHOCTb )KU3HEAEATEIBHOCTH

3 KomneTenuun odyuarouierocsi, popmupyemsbie B pe3yJjbTaTe 0CBOCHUSI

AUCHMILIMHBI (MOIYJIS1) M IJIAHUPYeMbIe Pe3yJbTaThl 00y4YeHus:

B pesynbrare ocBoenus aucuuiumHbel  (Moxyinsi)  «llomzemnass  paspaboTka
MECTOPOKJICHUI MOJIE3HBIX HCKOIAEMBIX» OO0ydaroliuiics I0JDKeH o0janaTh ClelyHUMU

KOMIICTCHIIUAMMU:

CrpyKTypHBII
JIEMEHT
KOMITIETEHITHI

[Inanupyembie pe3ynbTaThl 00yUeHUs

[1K-2 BrasenneM MeToaMH PAIIMOHATBLHOTO U KOMITJIEKCHOTO OCBOEHUS T€OPECYPCHOTO

MOTEHIIMAJIa HeJlp

3HaTh

OcHOBHBIE TCPMUHBI U IIOHATHA B TOPHOM JACJIC, KJ'IaCCI/I(i)I/IKaHI/II/I 3ar1acosB II0
MOp(bOJ'IOFI/ILIeCKI/IM 1 NPOMBIINIJICHHO-3KOHOMUWYCCKUM ITPpHU3HAKaM, CTaJun
MOA3EMHOMN pa3pabOTKH, CIOCOOBI ONPEeNIEHUsI IPOU3BOICTBEHHON
MOIIHOCTH IMMOA3EMHOI'0 PyAHHUKA, CXEMbI BCKPBITUA MeCTOpO)K)IeHI/II\/’I,
OCHOBHBIC ITPOLECCHI OUNCTHBIX pa60T, KOHCTPYKTHBHBIC 0COOEHHOCTH
CUCTEM pa3paboTKu

YmMmers

[Tpou3BOIUTE aHAJIN3 TOPHO-TCOJOTHIESCKUX YCIOBHH pa3pabOTKHA MECTO
'pO)K)IeHI/ISI; OLCHUBATH 3aI1aChl MeCTopO)K)IeHI/ISI nu BI)I6I/IpaTB
paloHaIbHBINA CIOCOO UX OCBOEHHUS; BBIOMPATh CXEMY BCKPBITHS U
n300paxaTh e€ rpaduuecKu, KOPPEKTHO BEIPAKATH M ApTYMEHTHPOBAHHO
000CHOBBIBATH TOJIOXKEHUS MPEIMETHON 001aCTH 3HAHUS

Bnanets

[NopHoit TepMHuHONIOTHEH, HABBIKAaMH paboThl HAa DBM; HaBbIKaMK
WCIIOJIb30BAHUS MOJIYYEHHBIX 3HAHUH MPU BHIMOIHEHUN MTPAKTHYECKUX
paboT M KypCOBBIX MMPOEKTOB IO CIELIUCIUILIIHHAM

[1K-3 BageHneM OCHOBHBIMU MTPUHITUTIAMHU TEXHOJIOTHUH AKCILTyaTallMOHHOM pa3BeIKH, T00BIUH,
nepepabOTKH TBEPBIX MOJIE3HBIX HCKOTIAEMBIX, CTPOUTENHCTBA M DKCIUTYaTaIlUN MTOA3EMHBIX

00BEKTOB

3HaTh

OCHOBHBIC (bH?)PIKO'MCX&HI/ILIeCKI/Ie CBOMCTBA T'OPHBIX MMOPOJ; 3JICMEHTEBL
3aJICTaHUA MECTOPOXKACHUS,; CTAIUN I'€OJIOrOpa3BCaA0YHbIX pa60T; CITIOCOOBI
MoJCYETa Ie0JIOTHUECKUX 3aI1acoB MCCTOPOKIACHUA,; TCXHOJIOTHUIO
COOPYKEHHUA ITOA3EMHEBIX 'OPHBIX BBIpa6OTOK

YmeTs

OHpe,Z[eJ'ISITL KOHCTPYKTUBHBIC Pa3MCpPbI TOPHBIX BBIpa6OTOK; 000CHOBEBIBATH
CXCMbI ITOATOTOBKH HIAXTHOT'O IOJISI IPU KPYTOM U IIOJIOT'OM 3aJICraHUu
PYAHBIX TEJI

Bnaners

HaBbikaMu n300pakeHusi cXeM BCKPBITUS U TIOJTOTOBKH MECTOPOKICHUI;
rpaduueckuM n300paKeHHeM MONEPEYHBIX CEYEHUI TOPHBIX BHIPAOOTOK;
crocobaMu ompe/esieHus: TPOU3BOICTBEHHONW MOIITHOCTH U CPOKa
CYILECTBOBAHUS PyAHUKA

OIIK-6 TOTOBHOCTBIO MCHOJIb30BaTh HAYYHbIE 3aKOHBI U METO/IbI IPU OIIEHKE COCTOSIHUS
OKpYy:Karomiei cpesl B chepe GyHKIIMOHUPOBAHUS TPOU3BOCTB M0 IKCILTYaTallHOHHOM
pasBelike, 100bI4Ye U IepepaboTKe TBEPBIX MOJIE3HBIX HCKOMAEMBIX, a TAKXKE MPH CTPOUTENIHCTBE
Y DKCIUTYaTalluy MOJA3EMHBIX 00BEKTOB

3HaTh

OcHOBHBIE 3aKOHBI 1 METOJIBI OLICHKH COCTOSIHHSI OKPYKAIOIIEH CpeJibl TPpH
BEJICHUH TOOBIYHBIX PabOT




YMmeTn

[IpuMEHATH CyIIECTBYIOIINE METOABI OLICHKU COCTOSIHUS OKPYKAIOIIECH
Cpenbl B IEPUOJL IKCILTyaTallM MECTOPOKACHUS

Bnazers

HaBbikaMu OLIEHKH BJIMSIHUSA TOPHBIX paOOT Ha COCTOSIHUE OKPYKAIOLIEH
cpeabl




4. CTpyKTypa, 00bEM M cofep:KaHHe JUCIHUILIMHBI (MOXY.Is1)

OO0mmast TpyI0eMKOCTh TUCIUILTMHBI COCTABIISAET S 3aueTHBIX eauHull 180 akan. gacos, B TOM 4wmcIe:
— KOHTaKkTHas pabora — 15,2 aka. 4acos:

— ayauTopHas — 12 akaj. 9acos;

— BHeayJHUTOpHas — 3,2 akajl. 4acoB
— caMocTosTenbHas padora — 156,1 aka. gacos;
— TIOATOTOBKA K dK3aMeHy — 8,7 akaj. Jaca

dDOpMa aTTeCTalyu - 9K3aMCH

AynuropHast g s
KOHTaKTHas pabora 3z dopMa TEeKyIIero
5 K
B aKaJl. yacax 15 By, KOHTPOJIS
Pazzen/ Tema g (B akan ) S A N P Kon
> & © | caMOCTOSITENBHOM | ycreBaeMOCTH U
JIMCIIUTUTHHBI & E o ., | xoMnereHuuu
g5 paboTsl MPOMEXYTOYHOMH
Tlex 1ab. | mpaxr. z ¢ aTTeCTalMH
“| 3an. 3aH. | O =
1. Benenue
11 Iemn " 3a7a9u
JIUCUMIUTHHBL,  TloHATHE O
paznenax JMCLIUIUTHHBIL.
3HaueHue Kypca I TOPHOTro Homck
HHXEHepa. . v .
IMocnenoBaresbHOCTH 3101 5 JIOTOTIHHTCTLHOM CTHBIH Onpoc IK-2
J3ydCHHA Kypca M CBA3H CO ' nHpopmarnuu mo | (cobecemoBanue)
TeMe
CMEXHBIMH  JUCIMIUIMHAMH.
IonsTue 0  reopecypcax
3eMiM, TOpHbIE IOPOABI U
TOJIE3HBIE UCKOIIaeMbIe
Uroro no paszneny 0,1 5
2. O0ume cBeIEeHHS O IOJ3EMHBIX
rOpHBIX paborax
Tlouck nononxu-
2.1 Cympocts monsemHoro TEJBHOM VYerHblit onpoc
crocoda  J0OBIYM  ITOJIE3HBIX 0,1 0,1/0,11| 6 P IIK-2
HCKOHACMELX unpopmarmu o | (cobecemoBanue)
TeMe
2.2 Mopdomnorus Nzyuenne
MECTOPOXKICHUNA.  DIIeMEHTHI Te0JIOrN4YeCKUX CoGecenoBatie 1o
3ajeraHvs ~ PyIOHBIX  TelL 0,1 0,1/0,11] 6 paspe3oB BhIONHeHHoH PTP IK-2, I1K-3
I'opHo-TexHONMOrNUeCKas 3 MECTOPOXICHUI
XapaKTepUCTHKA HOPOJL VYpana
Tlonck
JIOTIOTHUTETHON
2.3  Ilowtie o sanacax uHpopMaIHH 110 YcrHblit onpoc
MECTOPOXIICHUH, MOJHOTEe | 0,1 0,1/0,11] 6 ”liMe s (COGCCGI{OBafH/IC)
KauecTBE MX HCIOJIB30BAHUS .
HEePUONYECKOH
nevyaTy
Uroro 1o pazneny 0,3 0,3/0,31| 18

3. CnsuxeHue
IPaHHIIbI 30H
MOCTPOCHHE  30HBI
TOPHBIX TIOPOJT

TOPHBIX  TIOPOJ,
CIIBIDKECHUS,
CIIBIDKEHUSI




3.1 CBxeHue ropHbIX MOPO, Wzydenne yaeOHOM
TPAHWIE  30H  CHBIKCHUA,[ 5 | () 0.1/0.11| 8 U Hay4HOM YcrHsli onpoc TK-2, [IK-3
MOCTPOCHHE 30HBI C/BIIKCHHS JIMTEPATYpPBI O (cobecenoBanue)
TOPHBIX HOPOJT TeMe
HWroro no pasneny 0,1 0,1/0,11] 8
4. CymHocTh KOMIIJIEKCHOT'O
OCBOCHHSI HEJIP
4.1 TopHble mpeIIPUsTHS, Tlouck nomnonHu-
TOPHLI OTBOJL, IIAXTHOE MoOMIE, [ 5 | ) 1 0.1/0.11| 8 TEJIbHOM VYerHsli onpoc TK-2, TIK-3
CIIOCOOBI OCBOCHUS napopmarmu o | (cobecemoBanue)
MECTOPOXKICHHI TeMe
Hroro mo pazueny 0,1 0,1/0,11] 8
5. [Tog3eMHBIe TOPHBIE BHIPAOOTKHI
M3yuenue ropHeix
5.1 TIlom3eMHBle  TOpHBIE BBIPa0OTOK Ha
BBIPaOOTKH TOPU30HTAJIBHEIE, MakeTax H 110
HaKJIOHHBIC, BepTtukanbhbie;| 3 | 0,1 0,1/0,11] 9 «arpoomy CobecenoBanne IIK-2, IIK-3
BBIPaOOTKH  OKOJIOCTBOJIBHOTO MOMEPEYHBIX
JBOpa ceueHuH
BBIPabOTOK»
Uroro 1o pazneny 0,1 0,1/0,11] 9
6. CoopyKeHHeE TIOJ[3EMHBIX TOPHBIX
BBIPabOTOK
N3zydenne Ha
MakKeTax
6.1 CoopyxeHne HOI3EMHBIX TEXHOTIOrHH
) PYx A 3101 0,1/0,11] 8 MPOBEICHUS IK-2, I1K-3
TOPHBIX BbIPabOTOK
IIaXTHBIX CTBOJIOB
1 BUJIOB TOPHOI
Kpenu
Uroro no pazneny 0,1 0,1/0,11] 8
7. Cragun moA3eMHOI pa3paboTKu
MECTOPOXICHUN
CamocTosiTensHoe
7l Cramm — nowewiol 5 | g 0,1/0,111| 9 [MBVICHUC YHCOHOR | (6o opamme | TTIK-2, TIK-3
pa3paboTKH MECTOPOXKICHHUIT JMTEPATYpPBI IO
TeMe
HUroro no paszneny 0,1 0,1/0,11] 9
8. IIpou3BOACTBEHHAs MOIIHOCTH H
CPOK CYIECTBOBAHUS PYAHHKA
CamocTosITeNnbHOe
n3y4yeHue yueOHou
JMTEPATYpPBI IO
8.1 Ipou3sBoacTBeHHAS TeMe KonThobHas
MOILIHOCTE u cpok| 3 | 0,1 0,1/0,14| 10 a%m TK-2, TIK-3
CYILIIECTBOBAHUS Py/IHHUKA Pemenue 3anay mo p
TeMe, TIOATOTOBKA K
KOHTPOJIbHOU
pabote
Uroro 1o pazneny 0,1 0,1/0,11] 10

9. BckpeiTHe U
MECTOPOXKACHUHN

MOATrOTOBKA




N3ydenue cxem

9.1 Cmocobsl ®  CXEMBI BCKPBITHS
BCKPBITHSI ~ MECTOPOXKICHHMA. MECTOPOXKIECHUHN
Kb CCTOpOITIC 0,1 0,1/0,11] 10 CCTOpOIIC CobecenoBanue [K-2, T1K-3
ITpocTbie 1 KOMOMHUPOBAHHBIC Vpana no
Croco0BI ¥ CXEMbI BCKPBITHS TEXHUYECKUM
yeprenKam
3 N3yuenue
rpaduIecKoro
9.2 CxeMbl TTOJITOTOBKH Matepraia o
) 0,1 0,1/0,11] 10 cxemMaM CobecenoBanne IIK-2, IIK-3
TOPH30HTOB
HOITOTOBKU
TOPH30HTOB
MECTOPOXKIEHU N
Utoro no pazneny 0,2 0,2/0,21| 20
10. OcHoBHBIE TNPON3BOJCTBEHHEIE
MPOLIECCHI OYMCTHOM BHICMKH
10.1 OcHOBHBIE TTouck
MPOM3BOJICTBEHHBIC MPOLIECCHI JIOTIOJTHUTEIIBHOM
YUCTHOM BBIEMKH; OTOOMK nH(pOpMAaIUH I THBIH O
OUNCTHOIf  BLICMKH; OTOOMKA, 5 | 1 ¢ 0,1/0,11| 10 (bopmatmu o | Yerubiii onpoc |y 5 e 3
BEIITyCK,  JIOCTaBKa  pPYHBI; TeMe B (cobecenoBanme)
yIpaBJieHHe TOPHBIM TOPHOTEXHUYECKO i
JIaBJICHUEM JHUTEpaType
Hroro no pazneny 0,1 0,1/0,11| 10
11. Cucremsl pa3pabOTKH PYIHBIX
MECTOPOXKICHUH
N3zydenne Ha
MaKe-Tax CHCTEM C
11.1 Cucremst ¢ ecrecTBeHHbIM ecrecTBeHHBIM | OmucaHue CHCTeMBbI
MOAePIKaHUEM OUYHCTHOT'O 0,1 0,1/0,11| 10 IIK-2, IIK-3
Ho/IepIKaHUEM pa3paboTku
MIPOCTPaHCTBA
OYHCTHOTO
MpPOCTPAHCTBA
W3yuenue Ha
11.2 Cucremsl ¢ oOpyuieHHEM MaKe=Tax CHETEM € | 1 camme cuctembl
' L BMCILAIOLLIX Egmo 3 0,1 0,5/0,11]| 0,1 |oOpywenuem pyx u A3PAGOTKH IK-2, I1K-3
pya farort PO BMEIIAOIINX pasp
opoJ
N3yuenue Ha
11.3 Cucremsl c MaKeTax CHCTEM C
HCKYCCTBEHHBIM HCKyC-CTBeHHBIM | OnucaHue CUCTEMBI
Y 0,1 0,1/0,14| 10 Y TK-2, TIK-3
MOACPIKaHUEM HO/IepIKAaHUEM pa3paboTku
BBIPa0OTaHHOIO MPOCTPAHCTBA BBIPA0OTaHHOI'O
MPOCTPAHCTBA
HUroro no paszneny 0,3 0,7/0,31| 20,1
12. O6ecneueHne 1OOBIYHBIX PAOOT
12.1 TMox3eMHbI# TPAaHCHOPT U
IpoOJyieHre pyabl, TPaHCIOPT
MyCTOM TIOpO/IbI
Y . POIEL, N3ydyenue Ha
BCIIOMOTATEeNbHbBIA TPaHCHOPT
IlonbéM pyasl U 1OpOABI MAKETaXx MaXThl
: 3101 0,1/0,11| 10 | obopymoBaHmus 1O CobecenoBanue IIK-2, IIK-3
CITYCK-TIOIBEM TFOJICH,
o0ecrnevYeH o
MaTepuajoB,  00OpYIOBaHU
JOOBIYHBIX PabOT
MoOHTaXHbBIE W  PEMOHTHBIE
pabotsl BenTumsius,
BOJIOOTIIUB, SHEPTrocHaOXKeHue
HUroro 1o pazneny 0,1 0,1/0,11] 10




13. IIpomblnUIeHHAs — IUTOMIA]IKA
pyAHHKA
13.1 Kompsl, HamIIAXTHEIE

3/1aHMsA, OTKATOUYHBIC IaJlepeH,
JpOOMIIBHO-COPTHPOBOYHBIE

YCTaHOBKH, KaJIOpU(EpHBIE H
Jpyrue 3JaHus, CBSI3aHHBIE CO

CTBOJIOM  INAXThl.  3JaHHUA
MOABEMHBIX MaIlyH, Vsyaenue na
. ? MakeTe 00bEKTOB IIK-2, T1IK-3,
3JIEKTPOIOICTAHITHIA, 3 1,3 2/0,11 | 10 CobecenoBanne
[IPOMIUIOIIA KU OIIK-6
KOMIIPECCOPHBIX, PEMOHTHBIX
pYIHHKA
MaCTEPCKHX, CKJIAJZICKUX
MOMEILEHUH, rapaxem, aero,
MOYKAPHBIX MOCTOB,
nabopaTopuii.
AIIMMHHCTPATHUBHO-OBITOBBIE
ITOMEIIEHHS
Urtoro no pazneny 1,3 2/0,11 | 10
14. Oxpana Tpyma ¥ TEXHHKA
0e30MacHOCTH  HA  IOJ3EMHBIX
TOpPHBIX paboTax
IpopaGotka
TTOJIOKCHUI
«IIpaBun
14.1 Oxpana Tpyna U TEeXHHUKA 6e301acHOCTH IIpH
. IK-2, TIK-3,
0€30MacHOCTH Ha MOJ3EMHBIX| 3 3 2/031 | 11 Be/ICHHU TOPHBIX VYcrHblit onpoc OI1K-6
TOpHBIX paboTax pabor u
nepepaboTke
TBEPABIX MONE3HBIX
HCKOITa€MBIX)
HUroro no pazneny 3 2/031 | 11
15. Konrpoib
IToaroroeka k
15.1 Dk3ameH 3 A DK3aMeH
JK3aMEHY
HUroro no pazneny
Uroro 3a cemectp 6 6/211 | 156,1 SK3aMeEH
IIK-2,T1K-
Hroro no nucuuriuge 6 6/211 | 156,1 SK3aMeEH 4

3,0I1K-6




5 O0pa3oBaTe/ibHbIE TEXHOJIOTHH

Jns  peanmzanMyd  NMPEIyCMOTPEHHBIX  BUJOB  yueOHOM paboOThl B KauecTBE
0o0pa3oBaTeNbHBIX TEXHOJOTMH B IpenojaBaHuu aucuurinasl  «llog3emuas paspaboTka
MECTOPOKIACHUN IOJIE3HBIX HCKOIIAEMBIX) UCIIOJIb3YIOTCS TpaZuLMOHHAs u
MO/yJIbHO-KOMIIETEHTHOCTHAs! TEXHOJIOTHH.

Jlexkuuu MHpOXOIAT B TPagULMOHHOW ¢opMme, B (opme JeKIUI-KOHCYIbTalMi U
npoOMeMHBIX JIeKIuid. TeopeTndyeckuid marepuan Ha MPOOJEMHBIX JICKIHSIX —SBISETCS
pe3yabTaTOM YCBOCHHUS MOJYYEHHOW HH(OpPMAIMK TMOCPEICTBOM IOCTAaHOBKH IPOOIEMHOTO
BOIIpOCA M IIOMCKa IIyTed ero pemeHus. Ha Jeknmsax — KOHCYJIbTalMsX HM3JI0KEHHUE HOBOTO
Marepuaia COIpPOBOKIAETCS MOCTAHOBKOM BOIIPOCOB U JIUCKYCCHEH B IIOMCKAaX OTBETOB HA 3THU
BOITPOCHI.

JIeKuMOHHBIM MaTepuall 3aKpeIvIsieTcsl B XO0Je MNPaKTUYeCKHMX padboT, Ha KOTOPBIX
BBINIOJIHAIOTCSA TPYIIOBbIE WM WHIUBUIYyaJlbHbIE 3aJaHusl 1O mpoineHHoil Teme. Ilpu
MIPOBEJICHUH NMPAKTUYECKUX 3aHATUN MCIOJb3YETCS METOJ KOHTEKCTHOTO O0OydeHUs, KOTOPBII
MIO3BOJISIET YCBOUTH MAaTe€pHall MyTEM BBISBICHHS CBA3€H MeXIy KOHKPETHBIM 3HAHHUEM M €ro
MIPUMEHEHHUEM.

[Ipu mpoBeieHNH MPaKTUUECKUX 3aHATHI UCIOJIb3yeTCsl paboTa B KOMaHe, KOHTEKCTHOE
oOyueHue, 00ydeHHe Ha OCHOBE OIbITA, «MO3TOBOM IITYpPM» U TPaJAULIMOHHBIA CEMUHAP.

CamocTtodarenbHas paboTa CTUMYJIUPYET CTYAEHTOB B MIPOLIECCE MOATOTOBKU IOMAIIHUX
3a/laHUl, TpU pEelIeHWH 3ajjauy Ha TMPAKTUYECKUX 3aHATUSAX, MPHU MOATOTOBKE K HTOTOBOMU
aTTeCTalUU.

6 YueOHO-MeTOAMYECKOE o0ecTiedeHne CAMOCTOSITEIbHOI padoThl 00y4aro M XCs
[Ipencrasneno B npuioxenuu 1.

7 OueHo4YHbIe cpeacTBA 1S NPOBeeHHs] IPOMEKYTOYHON aTTecTAlMH
[IpencraBieHsl B MPUIOKEHUU 2.

8 YueOHO-MeTOAMYECKOE U HH(POPMAIIMOHHOE oOecnevyeHrue TUCIMILTHHBI (MOIYJINA)

a) OcHoOBHas JuTEpaTypa:

1. Tmenpix A.Il., BoakoB II.B., MaxutoB A.M. OCHOBBI MOA3eMHOW pa3paObOTKH
MECTO-POKICHUN IOJIE3HBIX HMCKOMAeMbIX: [DIEKTpOHHBIH pecypc]: ydebHOe mocobue /
DneKkTpoH. TeKcToBbIe MaH. — Marauroropck: ®I'BOY BO «MI'TY», 2018. — Pexxum moctyma:
http://catalog.inforeg.ru/Inet/GetEzineBylD/318751

2. KamnvmeikoB B.H. [Ilpomeccsl MOA3eMHBIX TOPHBIX pabOT [DJIEKTPOHHBIN
obpasoBatenb-HbI pecype]: Yuebnoe mocobme / B.H. Kamnmeixkos, W.T. Cnammmun, 3.1O.
Meniepsikos; PI'6OY BO «Marautoropckuii rocy1apCTBEHHbI TEXHUYECKUN YHUBEPCUTET UM.
T. n. Hoco-Bay. — MarauToropck, 2010. — Pexum JOCTyTA!
http://catalog.inforeg.ru/Inet/GetEzineBylD/296509

3. Kcennzenko JI.C. 3akoHoMmepHOCTH JeOPMUPOBAHUS U PA3PYILICHUS CUIBHO CKATBIX
TOPHBIX TIOPOJI U MacCUBOB [ DIEKTPOHHBIN 00pa3zoBaTenbHbIN pecypc]|: HayuHoe anekTpoHHOE
usnanue / JI.C. Kcenmzenko, B.B. Makapos, H.A. Onanaciok; PI'AOY BO «/lanbHeBOCTOUYHBII
(dhenepanbHBIN YHUBEPCUTET. — BrnaguBocTok, 2014. — Pexum JOCTyTa:
http://catalog.inforeg.ru/Inet/GetEzineBylD/304478

0) JlonmoJiHUTeIbHAA JIUTEpaTypa:

1. bopoBkoB FO.A. TexHonorust 100BIYY MOJIE3HBIX UCKOMAEMBIX TOJI3EMHBIM CIIOCOOOM
[OnexTponnblii  oOpasoBatenbHblit pecypc] / FO.A. Bopoekos, B.II. Jpob6amenxo, JI.H.
Pe6pu-koB; OOO  «Axagemus-Memua». — M., 2012 - Pexum  jocryma:
http://catalog.inforeg.ru/Inet/GetEzineBylD/293731
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2. TopHONpOXOIUeCKUE MAIIHMHBI U KOMIUIEKCh: YueO. mis By3oB / JL.I'. I'pabuak u ap.— M.:
Henpa, 1990. — 336 c.

3. Hopomer }O.C. PamponanbHbie pexXuMbl pabOThl TOPHBIX MAamIUH [DIEKTPOHHBIN
oOpa-3oBaTenbHbI  pecypc]: VYuebnoe mocooue [/ 10.C. J[lopome; ®PIrAOY BO
«JlanpHeBOCTOUHBIN (enepanbHblil yHHBepcuTeT». — BrnaauBoctok, 2013. — Pexxum pocryma:
http://catalog.inforeg.ru/Inet/GetEzineBylD/295173

4. Kuranos M.JL., Spyaun C.A. Texnonorus, MexaHu3aiusi 1 OpraHu3aus Mo 3eMHBIX
TOpHBIX paboT: YueOHuk s By30B.- M.: Henpa, 1990.

5. HaconoB U.JI. u np. TexHnomnorusi crpouTenbCcTBa TOPHBIX npeanpustuii. — M.: Hexpa,

1990.

6. Ilepmmu B.B. Opranuzanms CTpOUTENbCTBa TOPHBIX BBIPaOOTOK. CrpaBouHOE
nmocobue. — M.: Henpa, 1992. — 224 c.

7. IlomutoB A.Il. CTpOUTENHCTBO BEPTHKAIBHBIX TOPHBIX BBIPAOOTOK [DIEKTPOHHBIN
00-pasoBatenbHbIi pecypc]: YdebHoe mocobue / A.Il. TTomutos; ®I'BOY BO «Ky3b6acckuit
roCy-1apCTBEHHBIM TeXHUUYeCKHi yHuBepcuteT umenn T. @. ['opbaueBa». — Kemeposo, 2014, —
Pe-xum mocryma: http://catalog.inforeg.ru/Inet/GetEzineBylD/302111

8. CmupnskoB B.B. u ap. TexHon0rus cTpouTensCTBa rOPHBIX NPEANpUATHI: YUeOHHUK
st By30B. — M.: Henpa, 1989. — 573 c.

9. CtpoutensCcTBO CTBOJIOB IIaxT U pyaHukoB CrnpaBounuk / [Tox pea. O.C. JlokykuHa u
H.C. Bonorckux. — M.: Heapa, 1991. — 516 c.

B) MeToanuyeckue yKasaHus:

1. Memepskos 2.10., AitnOunaep .M. OCHOBBI TEXHOJOTUU MOA3EMHON Pa3pabOTKH
MECTOPOXKJIEHUH TMO-JIE3HBIX NCKOMaeMbIX: yueo. [Tocobue.-MarauToropck. roc. TeXH. YH-Ta HM.
I"'"1. Hocosa, 2011.-87 ¢

2. [Mog3emuas pa3paboTka MecTopoxkaeHuit: Yueonoe nocooue / B.W. T'oawmk. - M.: HUL]
NHOPA-M, 2014. - 117 c.

3. Pa3paboTka MeCTOPOXK ICHHIA TOJIE3HBIX HCKOMaeMbIX: YueOHoe nocobue / B.U. Nonuk.
- M.: HUL] UHOPA-M, 2014. - 136 c.

4. bapanoB A.O. IlpoekTupoBaHHE TEXHOJOTHUYECKUX CXEM M MPOIECCOB IMOA3EMHOM
no-6bram pyn: CrnpaBounoe nmoco6. — M.: Henpa, 1993. 283 c.: wi.

5. MaxuroB A.M., Bonkos IL.B., I'nenpix A.Il. Ilpomeccsl moa3zeMHO# pa3pabOTKu
PYA-HBIX  MECTOPOXJEHUM: [DIEKTPOHHBIM  pecypc|: TPaKTUKyM 10  BBINOJHEHHIO
pacueTHO-rpaduyeckux padboT / DAEKTpoH. TekcToBhie maH. — Maruutoropck: ®I'BOY BO
«MI'TV», 2018. — Pexxum noctyna: http://catalog.inforeg.ru/Inet/GetEzineByID/320662

6. BoakoB II.B., I'megpix A.Il., MaxutoB A.M. IlpoBenenne u KperieHUE TOPHBIX
BbIpa-00TOK (4acth 1): [DnekTpoHHbIH pecypc]: yueOHoe mocobue / DIeKTPOH. TEKCTOBBIC JIaH. —
MarauToropck: dI'bOY BO «MI'TVY», 2018. - Pexum JocTymna:
http://catalog.inforeg.ru/Inet/GetEzineBylD/318750

7. lllaxTHOE ¥ TOA3EMHOE CTPOMTENLCTBO: YueO. my1st By30B: B 2 1./ B.A. Kapto3us u np.
— M.: U3a-Bo Akagemuu ropusix Hayk, 2013. — 532 c.

r) lIporpammHuoe ob6ecneuyenue u UnTepHeT-pecypceni:

IIporpammHoe oGecnieyeHue

Haumenosanue I10 Ne norosopa Cpox aelicTBUS TUIICH3UU
MS Windows 7

Professional(mis  [/1-1227-18 ot 08.10.2018 11.10.2021
KJIACCOB)
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MS Windows 7

Professional (mnst  |1-757-17 ot 27.06.2017 27.07.2018

KJ1aCCOB)

MS Oﬁ.lce 2007 Ne 135 o1 17.09.2007 0eccpovHO

Professional

7Zip cB0001HO pactpocTpansemoe 110 0OECCPOYHO

FAR Manager cB0001HO pacnpocTpansiemoe [10 06eCcCpOUHO
IIpodeccuonaibHbie 6a3bl JaHHBIX U HHPOPMAINMOHHBIE CIIPABOYHBIE CHCTEMbI

HasBanue kypca CchplIKa

HannonaneHas UH(POPMALMOHHO-aHATUTHYECKAS URL:

cucreMa — Poccuiickuii HHACKC HAYYHOI'O IUTUPOBAHUA httDS://elibrarv.ru/pl‘oiect riSC.aSD

(PMHII)

ISI(;);(I)CII;?)BM cucrema  Axazemus  Google  (Google| yp) - hiins://scholar.google.ru/

Nudopmanmonnas cucrema - EnquHoe OKHO JocTyma K
nHGOPMAITMOHHBIM pecypcam

DnexkrpoHHas 6as3a rnepuoandeckux uzganuii East View
Information Services, OO0 «MBUCy

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

https://dlib.eastview.com/

denepanbHOE rOCyIapCTBEHHOE OrOKETHOE
yapexaenue «PenepansHbiii MHCTHTYT pombiniennoi|URL: http://wwwl.fips.ru/
COOCTBEHHOCTI»

9 MaTepHuajibHO-TeXHHYECKOe o0ecneueHne TUCIHIINHBI (MOyJIs1)

MatepuanbHO-TEeXHHYECKOE 00eCTIeueHUE JTUCITUTUTHHBI BKITIOYAECT:

[lepconansubie KoMmmbioTepbl ¢ maketom MS Office, Au-todesk Autocad, Surpac,
Micromine, BBIXOJIOM B Wurepuer C  JOCTyIOM B DIEKTPOHHYIO
MH(POPMAITMOHHO-00Pa30BaTENBHYIO CpEly YHUBEPCUTETa; HaIJBIIHBIC Y4YeOHBIC MOcoOus,
TaOJIUIIBL, TIAKATHI, IEMOHCTPAIMOHHbBIEC 00pa3IIbl
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[Tpunoxxenue 1

Hepeqeﬂb TEM IJIA MOATOTOBKUA K CECMUHAPCKUM 3aHATUAM:

1. Beenenue B qucuuimuinHy «IIpoBeeHNe U KPETUIEHUE TOPHBIX BEIPA0OTOKY.
Conepxkanue TUCHUILIMHEI, €€ 3HAYCHHUE U CBSI3b CO CMEXHBIMU TUCIUILIMHAMH.

2. Bwujapl KaluTaIbHBIX U TIOATOTOBUTEIILHBIX BEIPAOOTOK.

3. Tlonsarus: «Coopyxenne BeIpaboTKn», «IIpoBeaeHne BEIpabOTKI», «BhieMKka
nopo 161y, «Bo3BeeHne MOCTOSHHON Kpenny, «Croco0 mpoBeIeHusT BEIPAOOTKIY,
«Texnonornyeckas cxema IMPOBEACHUS BEIPAOOTKIY.

Hepeqeﬂb TEM IJIA MOATOTOBKHU K YCTHBIM OIIPpOCaM:

1.

© ok~ w

10.

11.

12.

13.

14.

15.

16.

Br160p GopMBbl 1 pa3sMepOB NONEPEUHOTO CEUEHUS BHIPAOOTOK.

Crioco0ObI MPOBEACHUS U KPETUICHHS BHIPA0OTOK: OOBIUHBIE U CIIEIUAIbHBIC.
TexHonornueckrne cxeMbl MPOBEAECHUS U KPETJIEHUS! BEIPaOOTOK.

Texnuueckue cpencTBa OypeHUs MITypOB.

[TapameTpsl OypOB3pBIBHBIX paboOT.

BpyOb1, KOHTypHOE B3bIBaHHE, MPsIMOE, OOpaTHOE U KOMOMHUPOBAHHOE
uHUIMUupoBaHue. be3BpyOoBbie cxeMbl 0TOOIKM MOPOIBI TPH MPOBEIEHUU BHIPAOOTOK
OOJIBIION MIUPUHBI.

CpencTBa MexaHU3alMK 3apsKaHus MmypoB. KauecTBeHHbIE MOKa3aTeNu B3phIBa.
MexaHu3npoBaHHAs BRIEMKa MOPOIbI KOMOAHaMK H30MPATEILHOTO JCHCTBUS U
OypoBbeIMHU KOMOaitHaMu. O01acTh MPUMEHEHUS, JOCTOMHCTBA U HEAOCTATKH.
Texnonornueckue cxeMbl KOMOAHOBOTO MTPOBECHUS M KPEILJICHHsI BHIPAOOTOK.
KomOaitHOBbIE KOMILIEKCHI.

CriocoObl MpOBETPUBAHUS TOPU3OHTATBHBIX U HAKIIOHHBIX BHIPAOOTOK:
HarHeTaTeIbHBIN, BCACHIBAIONINI 1 KOMOMHUpOBaHHBIN. [IpoBeTpuBaHue BEIpabOTOK 32
cyeT OOIIEeNIaxXTHON AETPECCHH U BEHTUISTOPAMHU MECTHOTO ITPOBETPUBAHUSI.
[Torpy3ouyHbie MalIMHBI NEPUOIUYECKOTO U HEMTPEPHIBHOTO AeUCTBUSA. DPOHT NOTPY3KHU.
Ckpenepnble yctaHOBKU. [lorpy3ouHo-TpancrnopTHeie MaiuHbI. J[Be (ha3bl HOrpy3KH.
[Topsinok pacuéra npoU3BOAUTEIBHOCTH OTPY30UHON TEXHUKHU. ['OpHOIIpOXOUECKrE
KOMILJIEKCBI.

Knaccudukanus TeXHOIOrHuecKux cxeM npusabdoitHoro Tpancmnopra. OCHOBHbIE
TPYIIIBI TEXHOJOTUYECKUX CXeM MPU3a00MHOT0 TpaHCIIOPTa ¥ 0071aCTH UX IPUMEHEHHSL.
Tunsl kpeneil ropu30HTAIBHBIX BEIPA00TOK. Paboune XxapakTepuCTUKH KpeTieH.
Bpemennas u nocrosinHas kpenu. Pamuasi, xene300eToHHas, TFOOMHIOBast, OI0YHAs
0eTOHHAasi, MOHOJIMTHAsI OETOHHAS U KeJle300eTOHHAs Kpenu. AHKepHas,
HaOpbI3roeToHHast 1 KOMOMHUpOBaHHAas Kpernu. [Topsaok ux Bo3BeICHMUS.

Hactunka penscoBoro nmytu. IIpoknanka TpyOonpoBooB u kabenei. Y cTpoiicTBo
BOJIOOTBOJIHOM KaHaBKU. Mapkieiiiepckoe ooecreueHue.

[IpoBenenue u KpernaeHNe HAKIIOHHBIX BEIPAOOTOK CBEPXY BHU3 (CTBOJIBI, YKIOHBI) U
CHM3Y BBEpX (BOCCTAIOIIUE, CKaThl, pyJOCIycKU, OpemcOepru). BeieMka u nmorpyska
MIOPObI, MPOBETPUBAHNE U BOJOOTIIMB.

Knaccugukamus BepTHKaIbHBIX CTBOJIOB. [locienoBaTebHOCTh CTPOUTENLCTBA
CTBOJIOB PA3JINYHOIO Ha3HaueHUs. POPMBI MONEPEYHOIO CEYEHMSI CTBOJIOB. YYacCTKU



17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

217.

28.

ctBoJa: «Ycrhey, «Texnomoruueckuit orxom» u «3ymndy». [lonsarue «Koaddumuent
HCIIOJIb30BAHUS [IONIEPEYHOrO CEYECHHUSI CTBOJIAY.

OOBbIUHBIC U CTICIHATIBHBIE CIIOCOOBI MPOBEACHUS U KPETUICHHS BEPTUKAIBHBIX CTBOJIOB.
CyIIHOCTB [TOCJIE0BATEIBHOM, COBMEILIEHHOH U MapaJljIeIbHON TEXHOJIOTMUYECKUX CXEM
MPOBEACHUS U KpEeIUieH!s cTBOJIOB. KpuTepun BbIOOpa TEXHOIOTUYECKON CXEMBI.
OcHOBHBIE U BCLIOMOTATEIbHbIE IPOXOAYECKUE TPOLIECCHI.

Oco6enHocTr BeieHUs! OypOB3PBIBHBIX Pa0OT NP MPOBEICHUH BEPTUKAIBHBIX
crBoJioB. Tumer BB. CpencrBa nnnnmupoBanust. ['myouna mmypoB. CxeMbl
pacroJioKeHus IypoB B 3a00e cTBosa. Tunsl BpyooB. KoHTypHOE B3pbIBaHUE.
Texnuueckue cpeacta OypeHus 1IMypoB B cTBoJaX. [lopsaok 3apspkaHus MIMypoB U
B3pbIBaHUs 3aps0B BB B cTBoax. TexHudeckue nokazaresin OypoB3phIBHBIX pa0oT.
HarnerarenbHbli, BcachlBalOIUN M KOMOWHHUPOBAHHBIN CIIOCOOBI TPOBETPUBAHUS
CTBOJIOB.

[IpoBeTpuBaHue CTBOJIOB CKBO3HOM CcTpyel. ECcTeCTBEHHas Tsra B CTBOJIAX.
[TocnenoBarenbHOCTh pacyeTa MPOBETPUBAHUS CTBOJIOB. THIIBI BEHTUIISTOPOB.
TpyOonpoBoAbI U UX KpPEMJIEHUE B CTBOJIAX.

Oco0eHHOCTH NOTPY3KH MOPOJbI B CTBOJIAX. ['petidhepHble MOrpy304YHbIE MAIIUHBI
PYYHOTO ¥ MEXaHU3UPOBAHHOTO BOXKAEHUs. CaMOXOAHbIE MOTPY30YHbIE MAIIUHBI.
®da3bl MOTPY3KU MOPOJIbI U UX OTHOCUTENbHBIE 00BbEMBI. [locaen0BaTeIbHOCTD
oTpe/ieNIeHUs] IPOU3BOIUTENLHOCTH OTPY3KH MOPO/IBI B CTBOJIE. Y OOpKa MOPOsl B
3a00€e CTBOJIA Yepe3 MepeOBYI0 CKBAKUHY.

Bupsl npoxo1yeckux NoAbEMHbBIX ycTaHOBOK. Kitaccudukanus cxem ocHaleHus
MPOXo4ecKoro noabémMa. HasHaueHne u pa3HOBUIHOCTH KOTIPOB. beckonpoBoii crmocod
CTpouTeNbCcTBA CTBONIOB. [Ipoxoaueckue 6aipu ¥ MPUHLIUN UX pa3rpy3ku. HaTsokHble
paMbl 1 HampasJsrone paMku. [lpunennasie ycrpoiictsa. J{narpaMmma cCKOpocTu
IBYOKeHUs Oaznelt B croste. IlocnenoBarenbHOCTD pacuéTa MPOU3BOAUTEIBHOCTH
MPOXOAYECKON MOJBEMHON YCTAHOBKH.

Ha3nauenue u KOHCTPYKIIMU BPEMEHHBIX Kpenel B cTBoJ1aX. TpedoBaHus K HOCTOSHHON
KpenM BEPTUKAJIbHBIX CTBOJIOB. Marepuainsl kpernu. MoHOJIMTHAs OETOHHAs Kpellb, €€
JOCTOMHCTBA U MOCIIEA0BATEIBbHOCTD BO3BEACHUS. ['acuTen CKOpOCTH JBMKECHHUS
O6eToHHOH cMecH 1o TpyOam. Bunel npuszaboiinbix onanybok. [lopsaok Bo3BeneHus
TIOOMHTOBOH, IEPEBIHHOM U HAOPBI3TOETOHHOM Kpereid. «CyXoi» U «MOKPBI»
HaOPBI3TOETOH.

baneiinblii BOZOOTIMB U 00JIACTh €0 IPUMEHEHHs. BOJOOTIIMB ¢ MOMOIIBIO HACOCOB,
T'HJIPO3JIEBATOPOB U 3paudToB. BojoynasiarBaHue B CTBONAX: KenoOaMu U
JPEHUPOBAHUEM.

BopononumxeHnue: ¢ HOBEpXHOCTHU (MOTPYKHBIMU U apTe3MaHCKUMHU HACOCAMU) U U3
MI0JI3€MHBIX BBIPAOOTOK.

Knaccugukarus crenuaibHbIX ClI0COO0B MPOBEIEHHs CTBOJIOB. 3a0MBHAs U OITyCKHAs
kpenu. CyIIHOCTh BOJOIIOHMKEHNUS, IPUMEHsIEMOe 000py0BaHHeE.

CxeMbl 3aMOpaXUBaHUS OPOJ: Ha BCIO INIyOMHY, CTyNeHuYaTasl, 30HaJIbHAs, JOKaIbHasl.
Cxema 3amMopakuBarouied craHuuu. TaMIIOHMpPOBaHUE TOPHBIX MOPOJI: HEMEHTALINS,
TJIMHU3AIMS, CUIIMKAaTH3alMs, cMoIu3anus 1 Outymusanus. CriocoObl U CXeMBbI
HarHeTaHus B CKBaKMHBI TAMIIOHAKHOT'O PacTBOpA.



29. CronrHoe, KOJIOHKOBOE, pEaKTHBHO-TYpOMHHOE U poTopHOe Oypenue. [Ipumensemoe
000py0BaHUE M CXeMBI MPOMBIBKH. CIIOCOOBI KPEIUIEHHUS! CTBOJIOB TIOCIIE OYpEHHS:
MOTPYKHOM, CEKIIMOHHBIA U KOMOWHUPOBAHHBIMH.

30. OnpeneneHue Mpoa0KUTEILHOCTH MTPOXOaYecKoro 1ukia. IlocienoBaTensHOCTh
cocTaBiIeHUs rpaduka opranuzanuu padboT (IMKJIOTpaMMBI). Y IeTbHBIE 3aTPaThI
BpPEMEHH Ha BBINOJHEHHE onepauuii. OnpeesneHne CKOpOCTH MPOXOIKU BEIPAOOTKH U
IIPOU3BOIUTENBHOCTH TpyAa poxoauuka. [lokazarenu TEXHUUECKOTO OCHAIICHUS
MIPOXOJIKH.

IlepeyeHnb TeM AJisl MOATOTOBKU K HHAMBUAYAJIbHBIM CO0eCeI0BAHUIM:

1. Copepxanue mucuuruinHbl «IIpoBeeHne U KperieHne TOPHBIX BRIPA0OTOKY, €€
3HAYEHHE U CBSI3b CO CMEKHBIMH JUCIUIUIMHAMH.
Bupl kKanmuTaNbHBIX U TOATOTOBUTEIBHBIX BEIPAOOTOK.
[IpoBenenue u kperieHue ropu30HTATBHBIX U HAKIIOHHBIX BBIPAOOTOK.
[IpoBenenne u kpernjieHne BEPTUKATbLHBIX CTBOJIOB.

a bk~ wn

Opranuzanus paOoT Npu NPOBEACHUN U KPETJIEHUH TOPHBIX BHIPAOOTOK.

KonTpoabHas padora:
1. Tlo ucXOIHBIM TaHHBIM HAYEPTUThH CEYEHUE TOPHOM BHIPAOOTKH, MPOBEPUTH €TO0 110
JOTYCTUMOM CKOPOCTH JIBUKEHUS BO3/1yXa, BEIOpATh U pacCUUTaTh MMapaMeTphl KPeIu.
2. OO6ocHOBaTh 000PYIOBaHHUE, TPUMEHIEMOE Ha MPOXOAKE TOPHOM BBIPAOOTKH.
3. PaccuuTaTh BpeMsi Ha BBITIOJHEHHE OCHOBHBIX TEXHOJIOTMUYECKUX OIepalui

Ucxonusle 1aHHbIE:

TTokaszarenn En. usmepenus 3HaueHue
1. 'ogoBast Mpor3BOAUTEILHOCTD PYAHUKA MJIH. T 0,3+0,05*Bap
2. IIpoTsHKEHHOCTH BBIPAOOTKH M 50+10*Bap

1) ogHOMyTEBOM KBEpIILIAr
2) IBYXITyTE€BOM KBEpIILIar

3) OTKAaTOYHBIH IITPEK C CAMOXOJHBIM TPAHCIIOPTOM
HAa THEBMOKOJIECHOM XOJTY

3. Tunsl BeIpabOTOK

4. I'myOuHa 3a7105KeHUs BEIPAOOTKH M 250+50*Bap

o 15 Bapuanra
BKJIFOY: S+Bap

5. Koadurment kpemnoctu mopo
by P PoA JUJIs BApUaHTOB ¢ 16:

30-Bap
6. O0beMHas Macca MOPO/Ib /™ 1,5+0,1*Bap
7. AGpa3uBHOCTB MOPOJ MT Bap

YeTHbIE BApHUAHTEHI - cnabast

8. OOBO/IHEHHOCTH BBIPAOOTKU
HeueTHble BapuaHThI - CHIIbHAS

PacuetHo-Tpaduueckas padota. PazpaboTaTh TEXHOIOTHYECKYIO KapTy MPOXOAKH
TOPU30HTAILHON TOPHOM BEIPAOOTKU B COOTBETCTBUU C TAHHBIMU U3 TaOIHIIBL.




HaunmenoBanue 1aHHBIX ‘ B APUWUAHTBI
1 2 3 4 5 6 7 8 9 10 11 12

TIpoH3BOANTEILHOCTE Py IHHKS, 0,4 0,5 0,6 07 | 08 0,9 1,0 11 | 1,2 | 13 | 1,4 15
MJITH. T/TOJT
[TpoTsx€HHOCT BRIPAOOTKH, 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
BFA“Y‘S“Ha 3AIOKEHM BLIPAOOTKY, | 5, 250 300 | 350 | 400 | 450 500 | 550 | 600 | 650 | 700 | 750
KoaddunmenT kpenoctu nopos 6 7 8 9 10 11 12 13 14 15 16 15
AOpa3uBHOCTH MOPOJI, MT 4 6 8 10 12 14 16 18 20 22 24 26
OGBEMHAST Macca TOPOJI, T/M":

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

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

HanmeHnoBanue nanHbIX BAPMWAHTEB
13 14 15 16 17 18 19 20 21 22 23 24

TIpou3BOAMTENLHOCTE Py IHHK2, 1,6 1,7 18 1,9 2,0 2,1 2,2 2.3 2.4 25 26 | 2,7
MJIH. T/TOLI
[TpoTsKEHHOCTH BHIPAOOTKH, M 270 280 290 300 310 320 330 340 350 360 370 | 380
Tun BoIpaGOTKH* " 3 4 5 2 3 4 5 2 3 4 5 2
I'mybuna 3anoxenust Beipadotku, M | 800 850 900 880 860 840 820 800 780 760 740 720
Koaddumuent kpenoctu nopoa 14 13 12 11 10 9 8 9 10 11 12 13
AOpPa3uBHOCTH MOPOJI, MT' 28 30 32 34 36 38 40 42 44 46 48 50
O06bEMHAs Macca Mmopoji, /™

- HAJIETAOLIEH TOJILIN 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 TTOPOJT 1,5 1,55 1,6 1,65 1,7 1,75 1,8 1,85 19 1,95 2,0 1,95
OOBOIHEHHOCTH BHIPAOOTKH, M4 160 210 250 310 360 410 460 510 460 410 360 310




*. 1 - opHonyTreBOM KBEpILIar, 2 - ABYXIYTEBOM KBepIUIar; 3 — OJHOIYTEBOM

OTKaTOYHBIN IITPEK; 4 - ABYXIYTEBON OTKATOYHBIN IITPEK; S5 — MOIITAKHBIN IITPEK



[Tpunoxxenue 2

OneHouHble cpeacrea AJisi MpoBEACHUSA l'lpOMe)KyTO‘lHOﬁ aTreCcTanuu

a) HﬂaHpreMble Pe3yJdbTaThbl Oﬁy‘leﬂlflﬂ H OICHOYHBIC CPEeACTBA IJIA IPOBECACHUSA HpOMe)KyTO‘lHOﬁ aTreCcranum:

CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIHU

[Inanupyembie pe3ylbTaThl 00YICHHS

OneHouHbIE CpeICTBA

OIIK-6: roTOBHOCTHI0 MCII0JIb30BATH HAYYHbIE 3AKOHbI M METO/bI NPU OLIEHKEe COCTOSIHUS OKPY Kalolei cpelbl B chepe pyHKIMOHUPOBAHUSA
NPOU3BO/JCTB 110 IKCIUIYaTALIMOHHOI pa3Be/iKe, 100bI4e U NepepadoTKe TBEPAbIX MOJIe3HBIX HCKONAEMbIX, a TAKKe IIPH CTPOUTEILCTBE U
IKCILTYATAIMHU NOA3EMHbIX 00bEKTOB

3HaTh

- TEXHOJIOTUYECKHE U
(bu3MKO-MEeXaHUYECKUE CBOICTBA
TOPHBIX MOPOJI U MACCHUBOB;

- HOpMaTHUBHbIE TOKYMEHTHI,
periaMeHTUpYoLIe 000CHOBAaHUE
apaMeTpoB MOA3EMHBIX TOPHBIX
BBIPAOOTOK;

- TEXHUYECKHE U OpraHU3allMOHHbIE
IPUHLUIBI (POPMHUPOBAHUS
TEXHOJIOTUYECKUX CXEM MPOBEICHUS U
KpEIJICHUs TOPHBIX BBIPAOOTOK;

- METOJIMKY IIOCTpOeHUs rpaduka
opraHuzanuu padoT Ipu IpOBEICHUH U
KpEIJICHUH FOPHBIX BBIPAOOTOK.

IlepeuyeHb TeopeTHYECKHX BONMPOCOB K IK3aMeEHY:

Knaccn(i)nKaum{ BepTHKaJIBHBIX CTBOJIOB. CHOCO6BI U TCEXHOJIOTHYECCKHUE CXCEMbI HX
MpoBesieHus U KperieHus. Kpurepuu BpiOOpa TEXHOJIOTUYECKUX CXEM.

Boi6op ¢opmbl M pa3MepoB MOMEPEYHOIO CEUEHHsS] BEPTHKAIbHBIX CTBOJIOB. [loHsTHE
«Koa¢ hunmeHT ucroab30BaHus CEUCHHsI CTBOJIa». TUIMOBBIE CEYCHHS CTBOJIOB.

[Tonsatuss «TexHOMOTMYECKH OTX0A», «YCTh€ CTBOJA». OJEMEHTBbl YCThsl CTBOJA.
Pa3HOBUIHOCTH KOHCTPYKIIUN YCTHEB CTBOJIOB.

[TocnenoBaTenbHOCTH MPOBEACHUS YCThEB CTBOJIOB. COCTaB KOMIUIEKCOB 00OPYIOBAaHUS IS
MIPOBE/ICHHS YCTHEB CTBOJIOB.

[TocnemoBarenbHass TEXHOJIOTMYECKass cXxema IpoBeaeHUsI CTBOJIOB. OOIacTh MPUMEHEHUS,
JOCTOMHCTBA, HENOCTATKH.

[TapannenpHass TEXHOJOTHYECKAss CXeMma TMPOBEACHUS CTBOJIOB. (OO0nacTh NpPUMEHEHUS,
JOCTOMHCTBA, HENOCTATKH.
[TapamiensHO-IIMTOBAsT  TEXHOJIOTHYECKAs
MIPUMEHEHHUSI, IOCTOMHCTBA, HEJIOCTATKHU.
CoBMellleHHas TEXHOJIOTHYECKas cXeMa MPOBEICHUs CTBOJIOB. [[0CTOMHCTBA, HEIOCTATKU U
00J1aCcTh MPUMEHEHHSI.

TpebGoBanusi kK OypOB3pHIBHBIM paboTaM Mpu MPOBEICHUH CTBOJOB. BEIOOp mapameTpoB
OYpOB3pPBIBHBIX Pa0OT MPH MPOBEACHUU CTBOJIOB.

cXeMa IMPOBCACHUA CTBOJIOB. OOmactb

. Tums! BpyOOB IpH MPOBEAECHNUH CTBOJIOB, UX BbIOOp. Pacnonokenue mmypos B 3a60e.
. IlpuHIMNB! ¥ cocoObl KOHTYPHOTO B3PbIBaHMS PU MPOBEIEHUH CTBOJIOB.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIHN

[Inanupyemble pe3ylbTaTbl 00Y4eHHS

OneHouHBIE CpeICTBA

. CocoObI ¥ TEXHUYECKUE CpPeICTBA OypEeHHs IIMYypPOB B CTBOJIAX.
. [TocnenoBaTenbHOCTD 3apsKaHUs IITTYPOB B CTBOJIAX.
. CriocoObl M CXeMbl TMPOBETPUBAHMS CTBOJIOB MPU HX NPOBEACHUHM. BEHTWIALMOHHOE

000pyI0BaHKE.

. Da3bl MOrpy3KH MOPOJbI B CTBOJIAX. TE€XHUUECKUE CPEICTBA MOTPY3KH MOPOJbI, UX BHIOOD.

Y60pka nopoab! 13 320051 CTBOJIAa YEPE3 MEPEIOBYIO CKBAXKHHY.

. Tunel 6aziel, cxeMbl UX pa3rpy3Ku U 0COOEHHOCTH UX MEPEMEILEHUS B CTBOJIAX.
. KoMmnekcel ropHOmpoxo1yeckoro 060pyA0BaHus Uid MpoBeAeHHUsl cTBOJIOB. VX cocTtaB u

00JaCTH IPUMEHEHHUSL.

. Haznauenne m cocraB IpoOXoa4ecKOW NOABEMHOM YCTaHOBKH. IIpuHIMNBEI ompeneneHus

MMPOM3BOIUTEIHLHOCTH TOAbeMa Mmopoabl. Kinaccudukamus cxeM OCHAIIEHHUST TTPOX0TIECKOTO
noabeéMa.

. HaznavyeHue u TUIIBI KOTIPOB TIPH COOPY)KEHUHU CTBOJIOB. BeCcKOTIpoBO# crioco0 coopyKeHuUs

CTBOJIA.

. Haznauenne u mnocnemnoBaTeNbHOCTh BO3BEIEHUS BPEMEHHOM KpENU MpPU COOPYKEHUU

CTBOJIOB.

. Haznauenue u BHUAbI TOPHBIX erneﬁ CTBOJIOB. Tpe6OBaHI/I${, IMPEABABIACMBIC K HUM.
. HOCJ’IC,Z[OBaTeJ'IBHOCTB U TCEXHHUYCCKHUE CpEACTBa BO3BCIACHUA BeHHOBOﬁ, MOHOJIUTHOH

OCTOHHOM, HAOPBI3TOETOHHOM U aHKEpHOH Kpernel. Tursl mpru3aboiHbIX ONaTyOoK.

. CrmocoOmI U cXeMBI BOJOOTJIMBA U BOAOYJIAaBJIMBAHUS B CTBOJIAX IIPHU UX IIPOBCACHUU.
. [lonsTue «HpOXOI[‘IeCKI/Iﬁ OHUKII». CocraB mpoucCCcoB " onepaunﬁ MIPpOXOAYCCKOI'0 IUKIIA.

[TpuHnumne! pazpaboTku rpaduka opranu3anuu padoT B 3a00e.

. TexHHKO-3KOHOMMYECKHE TTOKAa3aTeIn IIPpOBCACHUSA Bpra60TOK. HpI/IHI_II/IHBI HX OIIPCACIICHUA.
. KnaccmanauI/m CIICHHUAJIBHBIX croco6oB IMpOBCACHUA CTBOJIOB. O0JacTu ux IMPUMCHCHHU .
. CHeHHaJ’ILHLIfI croco0 IMPOBCACHUA CTBOJIOB C IPUMCHCHHUECM OI'PpAKIAIOIITUX erneﬁ, 001acTh

€T0 MPUMCHCHUS.

. Bogononmxxenue Inpu HOpOBEACHHUU CTBOJIOB, o0lacTp ero INPUMCHCHUA U NPUMCHSICMOC

o0opymoBaHue.

. CriocoOBI ¥ TEXHHYECKHUE CpcACTBA 6ypeHI/I}I ctBOJIOB. O0MacTu ux IMPUMCHCHUS.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIHN

[Inanupyemble pe3ylbTaTbl 00Y4eHHS

OneHouHBIE CpeICTBA

. CriocoObl MPOMBIBKH CTBOJIOB IpU uX Oypenuu. [lopsiok Bo3BeAeHUs Kpenu B IPOOYPEHHBIX

CTBOJIax.

. CoopyxeHune CTBOJIOB € 3aMOpaXUBAHUEM MOpoa. CXeMbl 3aMOPAKUBAHKS TIOPOJ U YCIOBUS

X MIPUMCHCHHUA.

. CnocoObl TaMmoOHaXka TOPOJ, TPU COOPYKEHHH CTBOJIOB, WX CYIIHOCTh M YCJIOBUS

IMPUMCHCHUS. CnocoOBI ¥ cXeMbI HarHETaHUS B CKBa)KMHBI TAMITIOHAXKHOTO pacTBopa, oOnactu
X MIPUMCHCHHUA.

. Kimaccudukanus ropu3oHTambHBIX BBIPA00TOK. CrocoObI M TEXHOJIOTHMUYECKHE CXEeMBl HX

MIPOBCACHUA U KPCIIJICHUA.

. Bei6op opMbl 1 pa3MepoB MOMEPEYHOTO CEUEHUS TOPU30HTAIBHBIX BHIPAOOTOK.
. CriocoObl ¥ TEXHOJIOTHYECKHE CXEMbI TPOBEICHHS TOPU30HTATBHBIX BBIpaOb0TOK. X BRIOOD.
. TexHonoruueckass cxemMa IMPOBEACHUS TOPHU3OHTAIBHBIX BBIPAOOTOK OOJIBIION IIUPUHBI

yCTYIHBIM 3a00eM, €€ JOCTOMHCTBA.

. I[Ipouieccel U omepanuu MPOXOAYECKOTO LHUKIA MpH OypOB3PHIBHOM CrHoco0e MpOoBeIeHUs

TOPU3OHTAJIBHBIX BI)Ipa6OTOK. HOCJ’ICI[OB&TGJ'IBHOCTB HX BBIIIOJIHCHUS.

. CriocoObl U TEXHMYECKHE CpeACTBAa OypeHHs IIIYpOB MPU MPOBEIECHUU TOPU3OHTAIBHBIX

BBIPabOTOK, UX BBIOOD.

. BypoBoi#i HHCTpyMEHT AJisl BpallaTreiabHOro, yIapHO-MIOBOPOTHOTO, YAAPHO-BPALIATEIILHOTO U

BpalllaTeabHO- YIApHOTO OypeHusl.

. [lacopt OypOB3pBIBHBIX pabOT U TPeOOBaHMUSI, IPEIBIBISIEMbIE K HEMY.
. Tunel BpyOOB MpH NPOBEICHUH FTOPHU30HTAIBHBIX BRIPAOOTOK, UX BHIOOD.
. be3BpyOoBbIe cxemMbl OTOOIKHM MOPOABI MPU MPOBEICHUU BHIPAOOTOK OOJBIION IMIUPHHBI, UX

JOCTOMHCTBA.

. HOpr,Z[OK OIIPCACIICHUSA FHY6I/IHI>I " JuaMeTpa IrypoB.
. Hasnauenue u crmocoObl KOHTYPHOI'O B3pbIBAHU.
. KauecTBeHHBIC ITOKa3aTeIn 6ypOB3pBIBHBIX pa60T npu MNTpOBCACHUNU TOPU3OHTAIIBHBIX

BBIPAOOTOK.

. Texanueckue CpCACTBA 3apsi’KaHUA MIITYPOB IPpU MPOBCACHUN TOPU30HTAJIBHBIX BBIpa6OTOK,

UX BBIOOD.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIHN

[Inanupyemble pe3ylbTaTbl 00Y4eHHS

OneHouHBIE CpeICTBA

. CrtocoObl M CXeMbl IMPOBETPHUBAHUS TOPH3OHTAIBHBIX BHIPAOOTOK TPU WX IPOBEICHUU.

BenTunsimonHoe 000pyI0BaHHE.

. TexHuueckue cpeacTtBa NOTPY3KM TOPHOW MAacChl MPU MPOBEICHHH TOPU3OHTAIBHBIX

BbIPaOOTOK, UX BBIOOD.

. TexHonornueckue cxembpl NpHU3a0OMHOrO TpaHCHOpPTa MpPH MPOBEACHUH OJHOIYTEBBIX

(IBYXITYTEBBIX) PEIBCOBBIX U OE3PENBCOBBIX BBIPAOOTOK, UX BHIOOD.

. Haznauenne u BHIBl TOPHBIX Kpemedl TrOpU30HTAIbHBIX BbIpabOTOK. TpebGoBaHwMs,

IPECABABIACMBIC K HUM.

. Kimaccudukanuu ropHsIx Kpeneu, yCI0oBUs WX MPUMEHEHHS.
. [TocnenoBaTenbHOCTh M TEXHUUYECKHUE CPEJICTBA BO3BEACHHS PAMHBIX, MOHOJIUTHOW OETOHHOMN

Y METAJIIOOETOHHOM KPETICH.

. [TocnenoBaTenbHOCTh U TEXHUYECKHE CPEICTBA BO3BEICHMSI HAOPHI3TOCTOHHON M aHKEPHOU

Kpereil.

. [lepedenp BcrioMoraTeNlbHBIX padOT MpU MPOBEACHUN TOPU30HTAIBHBIX BbIpaboTOK. [Topsamok

HX IIPOU3BOJCTBA.

. Tunbl mpoxoadeckux KOMOAHOB M 00MacTH UX NPUMEHEHUS. TeXHOJOTHYECKHUE CXEMBI

paspyliieHus 320051 KOMOatHOB, UX BBIOOP.

. Hpoueccm H OIICpalluy IMPOXOAYCCKOro HHKJIa IIpH KOMOAMHOBOM CIIOCO0E IIPOBCACHU S

TOPHU30HTAJIbHBIX BBIpa6OTOK. I[OCTOI/IHCTBa KoMOaiHOBOro crocoda IIPOBCACHM.

. TexHonoruyeckue cxeMbl KOMOaHHOBOTO IMPOBEACHUSA T'OPHU30HTAJIBHBIX BI)Ipa6OTOK, nux

BBIOOD.

. KoMmeKkTel ¥ KOMINIEKCHI TOPHOIIPOXOAYCCKOTO 060py,Z[OBaHI/I$I IJi1 IIPOBCACHUSA

TOPHU3OHTAJIbHBIX BLIpa6OTOK. Hx COCTaB, obnactu IIPUMCHCHH, JOCTOUMHCTBA 1 HEAOCTATKH.

. Ilonstue «HpOXOI[‘IeCKI/Iﬁ OHUKII». CocraB mpoucCCcoB u onepaunﬁ MIPOXOAUYCCKOI'0 IUKIIA.

[TpuHnume! pazpaboTku rpaduka opranu3anuy padboT B 3a00e€.

. TeXHUKO-?KOHOMHUYECKHUE NTOKa3aTeN! MOBEAECHUS BbIpa0OTOK. [IpHHINITBI UX ONpeieneHusl.
. IIpuHIUIBI BBIOOpA TUIIOB CKUIIOB U KJIETEH
. ITopsimok BeIOOpa pa3MepoB MOMEPEYHOT0 CEUEHHs TOPHOI BHIPAOOTKU M MPOBEPKH IUIOMIAAN

HOTIePEeYHOro ceueHus no (akropy «BeHTHIAIUY.




CrpyKTypHBII

3JIEMEHT [Inanupyemble pe3ylbTaTbl 00Y4eHHS OneHouHbIE CpeCTBa
KOMIICTCHIUH

. MeToel IpeIBapUTEIBHOTO BEIOOpA THIIA KPETIA TOPU30HTAIBLHOM BEIPA0OTKH.

. [lapameTpbl TOPHBIX Kpenel U MPUHIIUIIBI UX OTIPEICIICHMUS .

. [Topsmok BeIOOpa OypHITBHBIX MAIMH M YCTAHOBOK IIPH MPOBEICHUU TOPHBIX BEIPAOOTOK.

. TexHosorn4eckue mapamMmeTpbl OYpOBBIX MAITUH U MPUHIIUITB UX ONIPEACIICHUS.

. [TocnenoBaTenbHOCT OMpEIETICHUS TPOU3BOAUTENLHOCTH OYPHIIBHBIX YCTAHOBOK.

. [Topsimox BbIOOpa MOTPY30YHBIX U MOTPY30YHO-TPAHCTIOPTHBIX MAIIKH.

. [locienoBaTenbHOCTh ONPEACIICHUS POU3BOAUTEIBLHOCTH MOTPY30UYHBIX MAIIHH.

. [TocieqoBaTe€NbHOCTh  OMPENEIEHUS MPOU3BOAUTEILHOCTA  MOTPY30YHO-TPAHCHIOPTHBIX
MaIlVH.

. [TocnenoBarenbHOCTH pacuéTa 00bEMOB pabOT MPHU MPOBEJACHUH TOPHBIX BHIPAOOTOK.

. [TocnenoBarenbHOCTH TPOSKTUPOBAHUS OPraHU3aIMK TOPHOTIPOXOTYECKUX PadOT.

. [TocnenoBaTenbHOCTH OMpPEIECHUS TTPOIOJDKUTEIHFHOCTH OypEeHHs IIITTYPOB TP MPOBEICHUN
BBIPAOOTOK.

. [TocneqoBaTeNbHOCTh  OMPEAENICHUS  MPOAOJDKUTEIBHOCTH  TOTPY3KHM  MOPOABI  MpPH
MIPOBEICHUH BBIPAOOTOK.

. [TocneqoBaTenbHOCTDh ONPENEICHHS TPOAOIKUTEILHOCTH BO3BEACHUS MMOCTOSHHOM KpENu B
TOPHBIX BBIPA0OTKaX (U1 pa3JIMUHBIX TUITOB KPETIN).

. [locienoBaTenbHOCTh pacyéra MapaMmeTpoOB MOCTOSHHOM KpPENH CTBOJIA.

. [IpuHIMIBl onpenenieHus OOIMIeH MPOIOJDKUTEIBPHOCTH MOTPY3KH TMOPOJBI B CTBOJIAX IS
Pa3IMYHBIX TEXHOJOTHYECKUX CXEM.

. [locnenoBarenbHOCTh pacu€ra MPOU3BOIUTEIBHOCTH MPOXOAUYECKON MOABEMHON YCTAHOBKH.

. [lpunuuner onpexeneHuss TpeOyeMbIX auamMeTpa U LIMPUHBI OapabaHa MPOXOTYECKON
noabEMHOM MamuHbL. [locnenoBaTenbHOCTD BIOOpA TPOXOYECKON IMOBEMHOM MAIIIUHEI.

. [TocneqoBaTeIbHOCTh  OMPEACIICHUS MPOJOJDKUTEIBHOCTA  MPOXOAYECKOTO IMKJIA IO
3aJJaHHOM CKOPOCTH MPOBEJACHUS CTBOJIA.

.[lopsimox  pacu€ra MNPONODKUTENIBHOCTH  MPOXOJYECKOTO IUKIA [ Pa3IMYHBIX
TEXHOJIOTHYECKUX CXEM.

Vmeth - 000CHOBBIBATH paIIOHATBHBIE PacuerHo-rpaduyeckasi padora: Pa3paboTaTh TEXHOJIOTHYECKYIO KapTy MPOXOIKU

apaMETpPbl TCXHOJIOTHUICCKUX CXCM

I‘OpH3OHT2L]'ILHOI>i FOpHOfI Bpra60TKI/I B COOTBCTCTBHUHU C JaHHBIMHU U3 Ta6J'II/II_H>I, HpHBeHeHHOﬁ




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIHN

[Inanupyemble pe3ylbTaTbl 00Y4eHHS

OneHouHBIE CpeICTBA

MIPOBEACHUS M KPETUICHUS TOPHBIX
BBIPA0OTOK U BBIOMPATh TEXHUYECKUE
CpeACTBa UX pean3allnu;

- OIICHUBATH DKCILTYaTallHOHHYIO
MIPOU3BOIUTEIEHOCTh
TOPHOTIIPOXOTYECKOTO 000PYIOBAHMS,

- pa3pabaTbIBaTh rpa@uKu OpraHu3aIu
paboT mpu MPOBEICHUH U KPETITICHUN
TOPHBIX BBIPAOOTOK;

- paccUMTHIBATh
TEXHUKO-IKOHOMHUYECKHUE TTOKA3aTeIN
MIPOBEACHUS M KPETUICHUS] TOPHBIX
BBIPAOOTOK.

B IIpWJIOKEHUHU | HacTosel paboyeil mporpamMmmal.

Bnanets

- TOPHOM TEPMUHOJIOTUEH;

- MeToJaMH pa3pabOTKU MPOEKTHOM
JOKYMEHTAIMH 10 TPOBEICHUIO U
KPEIUICHHUIO TOPHBIX BBIPAOOTOK;

- METOJaMH TEXHHUKO-3KOHOMHYECKOTO
000CHOBaHHUS TPOEKTHBIX PELICHU 10
MIPOBEJICHUIO U KPETIEHUIO TOPHBIX
BBIPAOOTOK.

KonTpoabHas pabora: [lo ucxogHeIM HaHHBIM, NMPUBEACHHBIM B pasziene 6 HacToseH
paboueii TporpaMMbl, Ha4YepPTHTh CEUEHHWE TOPHOW BBIPAOOTKHU, IPOBEPUTH €ro IO
JOTTYyCTUMOW CKOPOCTH [IBWKCHHSI BO3/yXa, BBIOpAaTh W PACCUUTATh IMapaMeTphl KPETIH.
O6ocHoBaTh 000OpyJIOBaHWE, NMPUMEHIEMOE Ha MPOXOJKE TOPHOW BBIPAOOTKH. PaccuuraTh
BpEMs Ha BBIITOJTHCHUE OCHOBHBIX TEXHOJIOTHUECKUX OTIepaIluii

IIK-2: B1ajeHneM MeTOIaMH PAIIHOHAJIBLHOI0 U KOMILJIEKCHOI0 OCBOEHHUSI Te0pecypCHOro noTeHIuana Heap

3HaThb

- COACPIKAHUC JUCHHUITIIMHBI
«HpOBeI[eHI/Ie U KPCIUICHHUC TOPHBIX
BLIpa6OTOK», €€ 3HA4YCHHUC N CBA3b CO
CMCKHBIMH JUCHHUITIIMHAMM,

- BHBI KaIlMuTaJIbHBIX u
IOATOTOBUTCIIBHBIX BBIpa60TOK;

- IIPOBCJACHUC u KPCIIJICHUC

Hepeqem, TEM AJId NOATOTOBKHA K CEMUHAPCKHUM 3aHATUAM:

1. BBenenue B AUCHUIUINHY ((HpOBCI[CHI/Ie H KPCIUICHUC TOPHbIX BLIpa6OTOK».
ConepmaHI/Ie JUCHUIITIMHBI, €€ 3HAUYCHUC U CBA3b CO CMCKHBIMU TUCTUIIIMHAMMU.

2. Bupl kanmuTanbHBIX U MOJATOTOBUTEIBLHBIX BBIpa6OTOK.
IlonsTus: «COOPY)KGHI/IC BBIpa6OTKI/I», ((HpOBeI[eHI/Ie BBIpa6OTKI/I)), «BrieMka mopoAab»,
«Bo3BeaeHne MOCTOSHHOM Kpenn», «Croco0 IMPOBCACHUA BLIpa6OTKI/I», «TexHonoruueckas
CXCMa NIPOBCACHU A BI:Ipa6OTKI/I».




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIHN

[Inanupyemble pe3ylbTaTbl 00Y4eHHS

OneHouHBIE CpeICTBA

TOPU30HTAJIBHBIX u HaAKJIOHHBIX
BBIPAaOOTOK;

- IIPOBCACHUC u KPCIIJICHUE
BCPTUKAJIbHBIX CTBOJIOB,

- Opranuzanusi paboT Ipu MPOBEIEHUU U
KpEIUIEHUH TOPHBIX BBIPAOOTOK.

VYmers

- 000CHOBBIBAaTH paliOHATbHbBIE
napaMeTpbl TEXHOJOTHIECKUX CXEM
MIPOBEACHUS M KPETUIEHUS] TOPHBIX
BBIPa0OTOK U BBIOMPATh TEXHUYECKUE
Cpe/CTBa UX PeaTH3aIlnu;

- OLICHUBATh 3KCILTYaTallHOHHYIO
MIPOU3BOAUTEIIBHOCTh
TOPHOIIPOXOIYECKOT0 000PYIOBaHMS;
- pa3pabaTtbeIBaTh rpaguKu OpraHu3aIuu
paloT Npu MPOBEAEHUH U KPETJICHUN
TOPHBIX BBIPAOOTOK;

- paccUMTHIBaTh
TEXHUKO-3KOHOMHUYECKHUE IT0KA3aTeNN
IIPOBECHUS U KPEIUIEHUS] TOPHBIX
BBIPAOOTOK.

PacuerHo-rpaduyeckass padora: Pa3paboTaTh TEXHOJOTHYECKYIO KapTy MPOXOIKU
TOPU30HTAJIBHOM rOpHOM BHIPAOOTKH B COOTBETCTBUU C JIAHHBIMH U3 TaOIHIIbI, TPUBEICHHON
B IIPWJIOKEHUHU | HacTosIIel paboyeil mporpamMmal.

Bnaners

- TOPHOM TEPMUHOJIOTUEN;

- MeToJaMH pa3paboTKU MPOEKTHOM
JIOKYMEHTALMHU I10 NMPOBEICHUIO U
KPEIUICHUIO TOPHBIX BBIPAOOTOK;

- METOJJaMH TEXHUKO-DKOHOMHYECKOTO
000CHOBaHHUS TPOEKTHBIX PEIIeHU 1Mo
IIPOBEJICHUIO U KPEIJIEHUIO TOPHBIX

KonTposbnasi padora: [lo ucxoaHbIM NaHHBIM, NMPHUBEACHHBIM B pasliene 6 HaCTOsIIeH
paboueil mTporpaMMbl, HAUEPTUTh CEUYEHUE TOPHOW BBIPAOOTKH, MPOBEPUTH €ro IO
JOMYCTUMOW CKOPOCTH JBI)KCHMsI BO3yXa, BbIOpaTh W PAacCYUTATh MapaMeTpbl KpErlu.
O6ocHoBaTh 00OpyIOBaHUE, MPUMEHSEMOE Ha MPOXOJKE TOpHOUW BBIpaOOTKU. PaccumrtaTh
BpEMs Ha BBIIIOJIHEHUE OCHOBHBIX TEXHOJIOTMYECKUX Olepanui




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIHN

[Inanupyemble pe3ylbTaTbl 00Y4eHHS

OneHouHBIE CpeICTBA

BBIPAaOOTOK.

IIK-3: BJIAACHUEM OCHOBHBIMU IIPUHIHUIIAMUA TEeXHOJI0I uii 3RCHJ’IyaTaIII/IOHHOI7[ Ppa3sBE€AKH, I[Oﬁl)l‘ll/l, nepepaﬁonm TBEPABIX MOJIE3HBIX
HCKOMACMBIX, CTPOUTEJILCTBA H IKCIJIYaTAIlMU MMOA3EMHBIX 00bLEeKTOB

3HaTh

- BUbBI KaITUTAJIbHBIX U
IIOATOTOBHUTCIIbHBIX BI)Ipa6OTOK;

- IPOBE/ICHUE U KpEeTlJIEHNE
TOPU30HTAJIBHBIX U HAKIIOHHBIX
BBIPA0OTOK;

- IPOBE/IEHUE U KpeTlJIeHne
BCPTUKAJIBHBIX CTBOJIOB,

- opranu3zanus padoT MpH MPOBEAECHUN U
KpEIJICHUH FOPHBIX BBIPAOOTOK.

IlepeyeHn TeM /Jisl HOATOTOBKHU K YCTHBIM ONPOCaM:

Bo160p GopMBbl 1 pa3MepoB NONEPEUHOTO CEUEHUS BHIPAOOTOK.

CriocoObI MPOBEACHUS U KPETUICHUS BEIPA0OTOK: OOBIYHBIE U CIIEIIUAIbHBIC.
TexHOMOTHYECKHE CXEMBI TPOBE/ICHUS U KPETICHUS BHIPAOOTOK.

Texaudeckue cpecTBa OypeHHs IITypOB.

[TapameTpsl OypOB3pBIBHBIX paboOT.

BpyObl, KoHTypHOE B3BbIBaHHE, HpsIMOE, OOpaTHOE U KOMOWHHPOBAHHOE
WHATIMUpOBaHKue. be3BpyOoOBBIE CXeMBI OTOOWKH TIOpPOJBI TIPH TMPOBEACHUU BHIPAOOTOK
OOJIBIIION MIUPHHBI.

7. CpencTBa MexaHU3alMK 3apsKaHus MmypoB. KadecTBeHHbIE TOKa3aTeNln B3phIBa.

8. Mexanu3upoBaHHas BbIEMKa IMOPOJbI KOMOaiiHaMu HM30MPaTEIbHOTO ACUCTBUS H
OypoBbIMHU KOMOaitHaMu. O01acTh MPUMEHEHUS, JOCTOMHCTBA U HEJAOCTATKH.

9. TexHonoruueckue cxemMbl KOMOAWHOBOTO TPOBEACHUS U KpEIUICHHUS BBIPAOOTOK.
KoMm6aitHOBbIE KOMILIEKCHI.

10. Cnoco6bl  MpOBETPUBAHUS TOPU3OHTAIBHBIX W HAKIOHHBIX  BBIPaOOTOK:
HarHeTaTeNNbHbIN, BCaChIBAIOUINI U KOMOMHUpOBaHHbIH. [IpoBeTpuBaHue BbIpabOTOK 3a CUeT
OOLIEIAXTHON JETPECCUH U BEHTUISTOPAMH MECTHOTO MPOBETPUBAHUS.

11. Tlorpy3ouHble MAaIIMHBI TMEPUOJUYECKOTO U HENpPEephIBHOTO JAekcTBUs. DpoHT
norpy3ku. CkpenepHble YcTaHOBKH. [lorpy3ouHo-TpaHcnopTHble MamuHbl. J[Be dasbl
MOTPY3KH. [Topsimox ~ pacy€ra  TPOU3BOAUTEIBHOCTH  TOTPY30YHOM  TEXHHKH.
[NopHOpoxo14ecKre KOMIIEKCHI.

12. Knaccudukaiys TEXHOJOTUYECKUX CXeM Mpu3aboiHOro TpaHcrnopta. OCHOBHBIE
TPYIIBI TEXHOJIOTHYECKUX CXEM Mpr3a00iHOTO TpaHCIoOpTa U 00JIaCTH UX TPUMEHEHUS.

13. Tumbl kpemel TOPU3OHTAIBHBIX BBIPAOOTOK. Pabodre XapaKTepUCTHKU KpETei.
Bpemennas u noctostHHast Kpenu. PamHasi, sxene3o0eToHHast, TFOOMHTOBasi, 610uHas OETOHHAS,

ogakrwdpE




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIHN

[Inanupyemble pe3ylbTaTbl 00Y4eHHS

OneHouHBIE CpeICTBA

MOHOJIUTHast OETOHHasT W JKEeJIe300e€TOHHAs Kpenu. AHKepHas, HaOpbI3rOCTOHHAS W
KOMOMHMpoBaHHas Kpenu. [lopsaok ux Bo3BeaCHUS.

14. Hactunka penbcoBoro mytu. [Ipoknaaka TpyOoonpoBOIOB U Kabenei. Y CTponCTBO
BOJIOOTBOJTHOM KaHABKHU. Mapkiieiiepckoe obecreueHue.

15. IIpoBeneHue u KpemjieHNEe HAaKJIOHHBIX BBIPAOOTOK CBEPXY BHU3 (CTBOJIbI, YKIOHBI) U
CHHU3Y BBEpX (BOCCTAOIINE, CKAThI, PyOCIyCKH, OpemcOepru). BeieMka u morpyska nopojsl,
IIPOBETPUBAHKUE U BOJAOOTIIHUB.

16. Krnaccudukanusi BEepTUKAIBHBIX CTBOJIOB. [locienoBaTenbHOCTh CTPOUTEIHCTBA
CTBOJIOB Pa3IM4HOr0 HazHaueHUs. POPMBbI MOMEPEYHOTO CEYEHUS CTBOJIOB. YUaCTKU CTBOJIA!
«Ycrben, «Texnonoruueckuit orxom» u «3ymndy». Ionsrue «KoapdunueHT ucnoap3oBaHus
MONEPEYHOTO CEYEHUSI CTBOJIAY.

17. OOGpluHBIE M cHelUalIbHbIE CHOCOOBI MPOBENCHUS U KPEIJICHUS BEPTHKAIbHBIX
cTBOJIOB. CyIIHOCTh MOCJIEA0BATEIbHONW, COBMEIICHHON U MapajuieIbHON TEXHOJOTMYECKUX
CXeM IpPOBEJNEHMUS M KperuieHus CTBOJOB. Kpurepum BbIOOpPAa TEXHOJIOTMYECKOM CXEMBI.
OCHOBHBIE U BCIIOMOT'aTeIbHbIE IPOXOAUECKHUE TIPOLIECCHI.

18. Ocobennoctu BefeHUS OypOB3PBHIBHBIX PaOOT TNPHU TPOBEACHHH BEPTUKAIBHBIX
ctBojioB. Tumnbel BB. CpencrBa maunuupoBanus. [ nyouHa mmypoB. CXeMbl pacloIoKEHHUS
mnypoB B 3a0o0e cTBoja. Tumnsl Bpyoos. KoHTypHOE B3phIBaHuE.

19. Texuuueckue cpeacTBa OypeHus IINYypoB B cTBOJAX. [Iopsok 3apsbkaHUs MIITYpPOB
U B3pbIBaHMs 3apsA0B BB B cTBonax. TexHuueckue nokaszaresnn OypoB3pbIBHBIX paldoT.

20. HarnerarenbHbll, BcachIBarOIMi U KOMOMHUPOBAHHBIA CIIOCOOBI IPOBETPUBAHUS
CTBOJIOB.

21. IlpoBerpuBaHue CTBOJIOB CKBO3HOW cTpyeil. EcTecTBeHHas Tsra B CTBOJIaX.
[locnenoBarenbHOCTH ~ pacueTa  HPOBETPUBAHMUA  CTBOJIOB.  THIIBI  BEHTUJISATOPOB.
TpyOonpoBoab! M UX KpeIJIeHHE B CTBOJIAX.

22. OcoOeHHOCTH MOTPY3KH MOPOJIbl B cTBOJAX. I'pelihepHble MOrpy30uHble MaIIWHBI
PYYHOTO M MEXaHU3MPOBAHHOTO BOXKIAEHMA. CaMOXOAHBIE NOTPYy304HblE MaiIMHbL. Dasbl
HOrPY3KH TOPOABI M HX OTHOCHTENbHble 00BEMBI. [locinenoBaTenbHOCTh OMpeAeTIeHHUs
POM3BOJIMTENILHOCTH MOTPY3KH MOPOJBI B CTBOJE. YOOpKa mopoJisl B 3a00€ CTBOJA 4epe3




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIHN

[Inanupyemble pe3ylbTaTbl 00Y4eHHS

OneHouHBIE CpeICTBA

HEPEOBYIO CKBAXKUHY.

23. Buapl mpoxom4eckux MOJBEMHBIX YCTaHOBOK. Kitaccudukanus cxem OCHAIICHHS
npoxoaueckoro mnomabéma. HasHaueHwe W pasHOBUAHOCTH KOMpOB. beckompoBoit cmocob
CTpPOMTENbCTBA CTBOJIOB. [Ipoxoaueckue 6aibu ¥ MPUHIIUT UX pa3rpy3ku. HatspkHbIe paMbl 1
Hanpasisomue paMmku. [lpunennsie ycrpoiicTBa. JuarpaMMa ckopocTu IBUKEHMs Oaneil B
ctBoJie. [locrnenoBarenbHOCTh pacyéra MPOU3BOJUTEIIBHOCTH MNPOXOAYECKONW MOABEMHON
YCTaHOBKH.

24. Ha3znaueHue W KOHCTPYKIIMM BPEMEHHBIX Kpemei B cTBoJiaX. TpeOoBaHUS K
MTOCTOSTHHOM KpeNu BEPTHKAIBHBIX CTBOJIOB. Matepuayibl kpemu. MoHOJMTHas OEeTOHHas
Kpenb, €€ JTOCTOMHCTBA U MOCIEA0BATEIbHOCTh BO3BEACHHS. ['acuTeNn CKOPOCTH JIBMKEHUS
OeToHHOUW cMecu Mo TpyOam. Buapl mpuzaboitHeix omnamyOok. I[lopsmox Bo3BeaeHHS
TIOOMHTOBOM, JEpeBSHHOW U HAOpBI3roeToHHOW Kpemeh. «Cyxoi» H  «MOKPBI»
HaOpHI3TOCTOH.

25. banmeliHbIi BOJNOOTIWMB M 00OJIACTH €r0 MpPUMEHEHHUs. BoJ0OTIMB ¢ MOMOIIBIO
HAcCOCOB, THJpO3NeBaTopoB U spinudroB. BopoynaBnuBanue B cTBONax: keilobaMu U
JPEHUPOBAHHUEM.

26. BonmonoHmxkeHHe: ¢ MOBEPXHOCTHU (TOTPY>KHBIMHU M apTe3UaHCKUMU HACOCaMH) U U3
MO/I36MHBIX BBIPAOOTOK.

27. Knaccudukamus crnenuaibHbIX CIHOCOOOB TMPOBEACHHUS CTBOJIOB. 3a0MBHAs U
omyckHasi kpernu. CyIHOCTb BOJAONOHIKEHUS, IPUMEHsIEMOe 000pyI0BaHHUE.

28. CxeMbl 3aMOpaXHUBaHUS TOPOJ: HA BCIO TIyOMHY, CTyneHYaras, 30HajbHas,
nokanbHasg. CxemMa 3aMOpaXMBawIed CTaHIUH. TaMIIOHUPOBAaHWE TOPHBIX MOPO:
HEeMEHTAIMs, TTIMHU3AUS, CUIIMKATH3aIus, cMoJIn3anus U Outymuzanusa. CrnocoObl U CXeMbl
HarHeTaHus B CKBOKWHBI TAMIIOHAKHOTO PacTBOpA.

29. CuiomiHoe, KOJIOHKOBOE, PpEaKTUBHO-TYpOMHHOE U POTOpHOE  OypeHwue.
[Ipumensiemoe oOopynoBaHue M cxembl MPOMBIBKH. CHoOcOOBI KpersieHUs CTBOJIOB IOCIHE
OypeHHUsl: MOTPY>KHOH, CEKIIMOHHBIN U KOMOWHUPOBAHHBIH.

OnpeneneHue  NPOJOJKUTENBHOCTH — Mpoxoaueckoro  mukia.  [lociaenoBarenbHOCTh
cocTaBlieHUs rpaduKa opraHuzanuu padoT (HMKIOrpaMMbl). Y IeNIbHBIE 3aTPaThl BpEMEHU Ha




CrpyKTypHBII
JJIEMEHT

KOMIICTCHIIHN

[Inanupyemble pe3ylbTaTbl 00Y4eHHS

OneHouHBIE CpeICTBA

BbIIIOJIHEHWE  omepanuil.  OnpenesnieHne  CKOPOCTH — MPOXOJKH — BBIpaOOTKM U
IPOU3BOIUTENILHOCTH TpyAa Ipoxoaunka. [loka3zarenu TeEXHUUECKOro OCHAIEHUS IPOXOIKHU.

YmMmern

- 000CHOBBIBATh paliOHAIbHbIE
napaMeTpbl TEXHOJIOTHIECKUX CXEM
MIPOBEACHUS M KPETUIEHUS TOPHBIX
BbIPa0OTOK U BbIOMpATh TEXHUUECKUE
Cpe/CTBa UX pean3alny;

- OIICHUBATH JKCILTYaTalHOHHYIO
MIPOU3BOIUTEIEHOCTh
TOPHOTIPOXOTYECKOTO 000PYIOBAHMS,
- pa3pabaTbeIBaTh rpaguKu OpraHu3aIuu
paboT MpH MPOBEICHUH U KPETITICHUN
TOPHBIX BBIPAOOTOK;

- paccUMTHIBAThH
TE€XHUKO-3KOHOMHUYECKHE TIOKa3aTeNn
MIPOBEJICHUS U KPETIJICHUS TOPHBIX
BBIPAOOTOK.

PacuerHo-rpaduyeckass padora: Pa3paboTaTh TEXHOJOTHYECKYIO KapTy HPOXOIKU
TOPU30HTAJIBHOM rOpHOM BEIPAOOTKU B COOTBETCTBUU C JIAHHBIMM U3 TaOIHIIbI, IPUBEICHHON
B IIPWJIOKEHNHU | HacTosIel paboyeil mporpamMmal.

Bnanets

- TOPHOM TEPMUHOJIOTUEH;

- MeToJaMH pa3paboTKU MPOEKTHOM
JOKYMEHTAIMH 10 IPOBEICHUIO U
KPEIUICHUIO TOPHBIX BBIPAOOTOK;

- METOJaMH TEXHHUKO-3KOHOMHUYECKOTO
000CHOBaHHUSI TPOEKTHBIX PEIICHU 10
MIPOBEJICHUIO U KPETICHUIO TOPHBIX
BBIPAOOTOK.

KonTpoabHas pabora: [lo ucxogHsM JaHHBIM, NMPUBEACHHBIM B paszjerne 6 HacTosen
paboueli TporpamMMbl, HA4YePTUTh CEUECHUE TOPHOW BBIPAOOTKHU, IPOBEPUTH €ro IO
JOTIYCTUMOW CKOPOCTH JIBWKCHHsI BO3JyXa, BBIOpAaThb M PACCUMTATh IMapaMeTphbl KPETIH.
O6ocHoBaTh 00OpyIOBaHUE, MPUMEHSEMOE HA MPOXOJKE TOpHOM BbhIpabOTKHU. Paccumrarh

BpCM:A Ha BBIIIOJIHCHHUEC OCHOBHBIX TCXHOJIOTMYCCKUX onepaum“d




6) HOpﬂ)IOK NMPpOBECACHUSA l'[pOMG)KyTO‘lHOﬁ aTTeCTalui, II0Ka3aTe/Im 1 KPUTEPUH
OICHUBaAHUA:

HpOMe)KYTO‘IHaSI arTecranusa 1o JUCHUIIIINHE «HpOBeHeHI/Ie 1 KPCIJICHUC I'OPHBIX
BBIPA0OTOK» BKJIFOUACT TEOPETUYCCKHE BOTIPOCHI, TO3BOJISIOIINE OIEHUTh YPOBEHb YCBOCHUS
O6yLIaIOHH/IMI/IC$I 3HAaHUU U YMeHI/If/'I, IMMOJIYYCHHBIX Ha JICKIUAX, IIPAKTUYCCKUX 3aHATUAX U B
MPOIIECCE CAMOCTOSITEILHON pabOThI, POBOJUTCS B JOpME IK3aMeHa.

DK3aMeH 10 JaHHOW JMCUHUIUIMHE ITPOBOJIUTCS B YCTHOM (hopMe 1o Omiieram, Kax bl u3
KOTOPBIX BKJIFOYAET 3 TEOPETHUUECKUX BOIIPOCA MO OJHOMY BOIIPOCY U3 KaKJ0M yacTu
mucuumuHel: «Yacts 1. [IpoBenenue n kpemyieHue BepTUKAIbHBIX CTBOJIOBY, «HacTsb 2.
[IpoBenenue u KpernaeHne ropu30HTAIBHBIX BEIPaboTOK», «HacTh 3. Pacuérsl mpu
MIPOEKTUPOBAHUHU MTPOBEICHUS U KPETJIEHUS! TOPHBIX BBIPAOOTOK.

Ilo oxoHuanuu oTBeTa 9K3aMCHATOP MOXKET 3a4aTh CTYACHTY AOIOJHUTCIIBHBIC 1
YTOUHSIIOITHE BONPOCkl. Ha moaroToBKyY K OTBETY MO BOIIpocaM OuieTa cTyaeHTy gaetrcs 30
MHHYT C MOMEHTa NoJTydeHus uM ouseta. [1onoXuTensHbpIM Takke OyJIeT CTpEMIICHHE CTYACHTa
U3JI0KUTH Pa3IMYHble TOUKU 3pEHUSI Ha pacCMaTpUBaeMylo MpooiemMy, BEIPa3UTh CBOE
OTHOIIICHHE K HEH, MPUMEHUTh TEOPETUICCKUE 3HAHKS 110 COBPEMEHHBIM IPOoOIeMaM MPOIIeCCOB
)IpO6J'IeHI/I5I, HU3MCEJIBYCHUA U TPOXOUCHHH.

B nepuo noaroToBKM K 9K3aMEHY CTYIEHThl BHOBb 00paIlaloTcs K MpoiieHHOMY yueOHOMY
Marepuany. [Ipu 3TOM OHU HE TOJIBKO CKPEIUISAIOT MTOIYYEHHBIE 3HAHUS, HO U MTOJIY4ar0T HOBBIE.
IToaroToBka CTyZeHTa K 3K3aMEHY BKJIIOUAET B ce0sl TPU dTama:

- CaMOCTOATCIIbHaA pa60Ta B TCUCHHEC CEMECTPA;
- HCIOCPEACTBCHHAA IIOJATrOTOBKA B IHU, IIPEAIICCTBYIOIHUEC 3K3aMCHY 11O TEMaM KYypcCa,
- IOATOTOBKA K OTBETY HAa BOIIPOCKHI, COACPIKAIIHUECS B ounerax.

JlutepaTypa JUlsl MOATOTOBKHU K SK3aMEHY pEKOMEHAYeTCs IpernojaBaTesieM 100 yKazaHa B
y4eOHO-METOAMYECKOM KoMIuiekce. J{J1si moMHOThH yueOHOM uH(OpPMAaLIUY JTydllle HCIIOIb30BaTh
He MeHee JIByX yueOHHKOB. CTyAEHT BIpaBe caM MPUIAePKUBATHCS 1000 U3 MPeCTaBICHHBIX B
yueOHUKax TOYEK 3peHUs 10 CIOPHOU mpobiieMe (B TOM YHCiIe OTIMYHOM OT MpernoaaBaress), HO
IIPH YCIOBUHU JOCTATOYHON HAyYHOU apryMeHTallUu.

OCHOBHBIM HCTOYHUKOM MOATOTOBKH K 53K3aMCHY ABJIACTCA KOHCIICKT HGKHI/Iﬁ, Iac y‘IC6HLII>'I
MaTepual AacTcs B CUCTEMATU3UPOBAHHOM BHUJIC, OCHOBHBIC ITIOJIOKCHUA €TI0 ACTAIU3UPYROTCH,
IMOAKPCINIAOTCA COBPEMCHHBIMHA (I)aKTaMI/I n I/IH(bOpMaI_II/Ieﬁ, KOTOPBIC B CUJTY HOBU3HbI HC BOILJIN
B OHY6J'II/IKOB8.HHBIC reyaTHbIE ICTOYHMKHU. B X0J1¢ MOArOTOBKU K 9K3aMCHY CTYACHTAM
H606XOI[I/IMO o6pau1aTb BHUMAaHHC HC TOJIBKO HAa YPOBCHb 3alIOMHUHAHUA, HO U HA CTCIICHb
ITOHUMAaHUs U3JiaraCMbIX npo6neM.

IMoka3aTeu U KPUTEPUHN OLCHUBAHUS IK3AMEHA:

— Ha OLEHKY «OTJHYHO» (5 0anoB) — 00yJaromuiicss IeMOHCTPUPYET BHICOKUN YPOBEHD
c(hOpMUPOBAHHOCTH KOMIIETEHIIMH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKOe 3HaHUE
y4eOHOro MaTepuasa, CBOOOIHO BBIMOJIHSET MPAKTUYECKUE 3aJaHHsI, CBOOOTHO OTIEpUPYET
3HAHUSIMH, YMEHUSMH, TPUMEHSET UX B CUTYaIUSAX MOBBIIIICHHON CII0KHOCTH.



— Ha OIIEHKY «X0po1o» (4 6amna) — oOyJaromuiicsi IEMOHCTPUPYET CPEIHUN YPOBEHB
C(bOpMI/IpOBaHHOCTI/I KOMHGTGHHHﬁI OCHOBHBIC 3HAHUW, YMCHHUA OCBOCHLBI, HO OIOITYCKArOTCsA
HE3HAYUTCIIbHBIC OH_II/I6KI/I, HCETOYHOCTH, 3aTPYAHCHUA MTPHU aHAITUTUYCCKUX OICpalriAX, IICPCHOCEC
3HAHUU U yMeHI/II>'I Ha HOBBIC, HCCTAHIAPTHBIC CUTYalluU.

— Ha OLICHKY «yA0BJIETBOPUTEJIBHO» (3 0auia) — 00yJarouuics JeMOHCTPUPYET MOPOTOBbII
YpOBEHb CHOPMUPOBAHHOCTH KOMIIETEHIIHIA: B X0/1€ KOHTPOJBHBIX MEPOTIPHITUN TOITYCKAIOTCS
OLITMOKH, TIPOSIBIIIETCSI OTCYTCTBUE OTACIBHBIX 3HAHHI, YMEHHU, HABBIKOB, 00 yJarOIUACs
HCIBITBIBACT 3HAUYUTCIIbHBIC 3aTPYAHCHUA TP OIICPUPOBAHUHN 3HAHUAMU U YMCHUAMMU IIPU UX
IEPCHOCC HAa HOBBIC CUTYyalllH.

— Ha OLIEHKY «Hey/I0BJIeTBOPUTEJbHO» (2 Oamia) — o0ydaromuiics JeMOHCTPUPYET 3HAHUS
He 6oiiee 20% TeopeTHYECKOTO MaTepHuaa, JOMyCKaeT CYIIECTBEHHbIE OMUOKH, HE MOXKET
MI0Ka3aTh MHTEJJIEKTyalIbHbI€ HABbIKU PELICHUS MPOCTHIX 3a/1a4.

— Ha OIIEHKY «HEeY/I0BJIeTBOPUTENbHO» (1 0am) — o0yyaromuiicss He MOXKET MOKa3aTh 3HAHUS
Ha YpPOBHE BOCIIPOU3BEICHUS U 0OBsICHEHUS MH(DOpPMAITUHU, HE MOKET MOKa3aTh
WHTEJUICKTYaJIbHBIE HABBIKH PEIIEHUS TTPOCTHIX 3a/1a4.



