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ABSTRACT

Bachelor’s in 05.03.01 Geology

Study profile/ Specialization/ Master’s Program “Title” - Bachelor of Ge-
ology

Course title: Mining basics

The discipline « Mining basicsy is included into the basic part of professional
cycle (Block 1). The credits of discipline makes 3 test units or 108 hours.

Instructor: Anatoliy Kharin

At the beginning of the course a student should be able to:

For the successful study of the discipline " Mining basics y" students should be
partially formed the following preliminary competence:

SPC-1, the ability to use knowledge in the field of Geology, Geophysics, Geo-
chemistry, hydrogeology and engineering Geology, Geology and Geochemistry of
fossil fuels, paleontology, stratigraphy, environmental Geology to solve research
problems (in accordance with the direction (profile) of preparation);

SPC -2, the ability to independently obtain geological information, to use in
research activities the skills of field and laboratory geological studies (in accordance
with the direction (profile) of training);

SPC -3, the ability to participate in the interpretation of geological infor-
mation, preparation of reports, abstracts, bibliographies on the subject of scientific
research, in the preparation of publications as part of the research team;

SPC -6, readiness as a part of scientific and production collective to partici-
pate in drawing up of maps, schemes, sections and other established reporting ac-
cording to the approved forms.

Learning outcomes: specific professional competences

SPC-4: willingness to put into practice the basic General professional
knowledge and skills of field geological, geophysical, geochemical, hydrogeological,
oil and gas and environmental-geological works in solving production problems (in
accordance with the direction (profile) of the bachelor's program)

SPC-5 readiness to work on modern field and laboratory geological, geophysi-
cal, geochemical devices, installations and equipment (in accordance with the direc-
tion (profile) of the bachelor's program)

Course description: The purpose of the discipline-to give students knowledge
about the basic methods and systems of mining, construction of mining machines and
mechanisms and features of mining.

Objectives of the discipline: to consider the characteristics of mining by open,
underground and in other ways, to study types of mine workings and methods of their
carrying out; consider the main design features of mining machines and mechanisms,
to teach correctly and reasonably to choose the equipment for specific operating
conditions.

Main course literature:



Komashchenko, V. I. Mining and environment [Electronic resource]: textbook
for universities / V. 1. Komashchenko, I. V. Leonov, V. |. Golik. — Electron. text da-
ta. - Moscow: Academic Project, Culture, 2011. - 216 c. - 978-5-8291-1303-2. —
Access mode: http://www.iprbookshop.ru/36306.html

Kholodnyakov, G. A. Open mining works [Electronic resource]: textbook / G.
A. Kholodnyakov, S. I. Fomin, D. N. Ligotsky; ed. G. A. Kholodnyakov. — Elec-
tron. text data. — SPDb. : National mineral resources University "Gorny", 2015. - 200
C. - 978-5-94211-747-4. — Access mode: http://www.iprbookshop.ru/71701.html

Harin A. Z. Fundamentals of technology and mechanization of mining: Stud-
ies. benefit. - Vladivostok, 2005

Form of final control: exam.
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AHHOTAUMS JUCHUILTHHBI
«OCHOBBI TOPHOTO J1€JIA)

VYyebnass aucuuruimHa « OCHOBBI TOPHOTO Jeia» pa3padoTaHa ISl CTYIEHTOB
HanpasiieHus: noarotosku 05.03.01 «I"eomorusy, npoduins «['eonorus», u BXOAUT B
COCTaB JUCUUIUIMH 10 BHIOOPY BapHaTUBHOM yacTH Osioka 1 JIucuunianHbl (MOIYIH)
yuebHoro miana (uaaekc 51.B./IB.051001).

TpyaoeMKOCTh NUCHMIUIMHBI COCTABISET 3 3aueTHble eauHuilbl, 108 dacos, B
TOM ymcie 22 yaca JeKkuuid, 11 yacoB NpakTUYECKUX 3aHIATHI U 75 4acoB CaMOCTOS-
TenbHOU paboThl. JucnumirHaa npoBoauTcs B 8-M ceMecTtpe 4-ro Kypca.

HucuunnuHa «OCHOBBI TOPHOTO Jiea» CBA3aHa C TAKUMM JTUCLUIUIMHAMU, KaK
«['eonorusi MONIE3HBIX MCKOMAEeMbIX», «(OCHOBBI TOHCKOB, Pa3BEIKH U T€OJOTO-
HKOHOMUYECKOM OIIEHKHU MOJIE3HBIX UCKOTIAEMBIX).

Henap AMCHUIUIMHBI — J1aTh CTYJEHTaM 3HaHUS 00 OCHOBHBIX METOAAX U
CUCTeMax [0ObIUM TMOJE3HBIX MCKOMAEMBIX, KOHCTPYKIHAX TOPHBIX MAaIlUH |
MEXaHU3MOB U OCOOEHHOCTSIX MIPOBEJICHUSI TOPHOPA3BEAOYHBIX BHIPAOOTOK.

3agaum IMCUMIJIMHBI:

® PaCCMOTPETh OCOOEHHOCTH MOOBIUM TMOJE3HBIX HMCKOMAEMBIX OTKPBITHIM, IOI-
3€MHBIM U JIPYTUMH CTIOCO0aMUu;

® U3yUUTh TUIBI TOPHBIX BEIPAOOTOK U METOJIMKY MX MTPOBEICHUS;

® PACCMOTPETh OCHOBHBIE KOHCTPYKTUBHBIE OCOOEHHOCTH TOPHBIX MAIIMH U Me-
XaHU3MOB,

® HAYYUTh MPABWIHHO U OOOCHOBAHHO BHIOMPATH 00OPYAOBAHHE JJII KOHKPETHBIX
YCJIOBUM DKCIUTyaTalllH.

JUis  yCHemHOro W3y4eHHsl JUCHUIUIMHBI «OCHOBBI TOPHOTO J€nay y
oOydJarommxcst  JMOJDKHBI ~ ObITh ~ 4YacTUYHO  C(POPMHUPOBAHBI  CIEMYIOUIHE
npeBapUTEIIbHbIC KOMITETCHITUH:

[1K-4, roTOBHOCTH MPUMEHSTH Ha MPAKTHKE 0a30BbIEe 00MIETPOdhEeCcCHOHATBHBIC
3HaHHWA M HAaBBIKU TIOJEBBIX TE€OJIOTMYECKUX, TeO(PU3NYECKUX, TCOXUMHUUECKHX,
THJIPOTEOJIOTUYECKUX, HEPTEra3oBbIX M  JKOJOr0-TE€OJOTHYECKHX paboT Tpu
pElICHNH MPOU3BOJACTBEHHBIX 3a7ad (B COOTBETCTBUU C HANpaBICHHOCTHIO

(mpodunem) nmporpaMmel OakagaBpHuara)



[1K-5, roroBHOCT, K pabOTE Ha COBPEMEHHBIX IMOJIEBBIX W JAOOPATOPHBIX

r€OJIOTUYECKUX, Te0(U3NYECKUX, TCOXHUMUYECKHX IMpHOopax, YCTaHOBKAaX U
o0opynoBaHuu (B COOTBETCTBUU C HAIPABJICHHOCTHIO (MpoduiieMm) MporpaMmbl
OakasiaBpuaTta)

[Inanupyemble pe3ynbTaThl OOyYeHHUS N0 [AaHHOW AWUCHUIUIMHE (3HAHUS,
YMEHHsI, BIAJCHUSA), COOTHECEHHBIE C IUIAHUPYEMBIMU pE3yJbTaTaMH OCBOCHUS

o0pa3oBaTeNbHON MPOTPaMMBI, XapaKTEPU3YIOT 3Tarnbl (HOPMUPOBAHUS CIEAYIOIINX

KOMIIETCHIIMN:
Koa n ¢popmyampoBka komie-
AL gopmyaup Irtanbl GOPMHPOBAHUSA KOMIIETEHIINHU
TEeHINHU
OCHOBBI TIOJIEBBIX T'€0JIOTMYECKUX U TOPHO-
3HaeT r€OJIOTMYECKHUX padoT
IIK-4, roTOBHOCTH IPUMEHSATH Ha
npakTuKe 0a3oBbie obmenpodec-
[OJICBBIX [COIOTMUECKUX, Te0dH- deccroHanbHble 3HAHUS W HABBIKK TOJIEBBIX
poreosornueckux, — Hedreraso- CKHX, THJIPOTeOJOTHYECKHX, He(TerasoBblX U
BBIX U 3KOJIOIO-T€OJOTMYECKUX OKOJIOT0-Ie0JIOTHYCCKHX PaboT
paboT mpu peleHUH MPOU3BOJI-
CTBEHHBIX 3a71a4 (B COOTBET- [IpuemaMu ¥ TpPaKTUYECKUMHU METOJAaMHU pa-
CTBHM ¢  HAIPABICHHOCTHIO OOTBI HA COBPEMEHHBIX ITOJICBBIX U J1a00paTOp-
(mpodumem) mporpaMmbl  Gaka- | Brajgeer HBIX TEOJIOTUYECKUX, TeOPU3NYECKUX, TEeOXHU-
JlaBpuaTa) MHUYECKUX MPUOOpax, YCTAaHOBKaX W 000PYHO-
BaHWU NIPH PEIICHUU MPOU3BOJICTBCHHBIX 32,124
CoBpeMeHHbIE TOJIEBbIe U J1a00paTOpHBIE T€0-
3HaeT JIOTUYECKHUX, T€O(U3HUECKUX, TCOXUMUICCKUX
S . npubopax, yCTAaHOBKH U 000pyI0BaHUE
-5, TOTOBHOCTH K paboTe Ha
’ p PaboTtaTe Ha COBpEMEHHBIX MOJIEBBIX U J1abopa-
COBPEMEHHBIX TOJIEBBIX U J1a00-
TOPHBIX T€0JOTHYECKHX, TeOPU3HUECKUX, I'e0-
pPaTOPHBIX T€OIOTUYECKUX, T€0- | YMeer
XUMHUYECKUX TPUOOpax, yCTaHOBKAX M 000py-
(UBHYECKUX, TCOXUMHUIECKIX OBAHHI
npubopax, ycTaHOBKax U 000py-
JOBaHHH (B COOTBETCTBUH C MeToarKoi UCMOIB30BaHUSI COBPEMEHHBIX I10-
HAIPABIIEHHOCTBIO (IIpoduIeM) JEBBIX WU JIA0OPATOPHBIX T'€OJOTHYECKHX, I'eO-
IPOrpaMMBbI GaKaIaBpHUaTa) Braneer (HU3MYECKHUX, TEOXUMUYECKUX MPUOOPOB, yCTa-
HOBOK U 00OpYJIOBaHMSI B IENISAX UCCIECIOBAHUS
TOPHBIX TOPOJ M TPOBEACHHS TeTporpadude-
CKHX MCCIIEZIOBAHU.




CornacHo y‘le6HOMy IUIaHY B paMKax ,HaHHOﬁ JUCHHITIIMHBI METOJbI aKTHBHOTI'O
o6yqu1/I$1 HC ITPUMCHAIOTCA.

CTPYKTYPA U COJAEP)KAHUE TEOPETUYECKOMN YACTH KYPCA

Paznea |. O0mue noHATHSI 0 MECTOPOKIEHUAX (2 yac.)

Tema 1. BBeaenue (1 uac.)

[enp u 3apaun aucuuruinHbl. E€ Mecto B 001Iel cucteMe MOAroTOBKU MHKe-
Hepa. Mcropuyeckas crpaBKa O pa3BUTHUU YTOJBbHOM W PYIHOM IMPOMBINUIEHHOCTH,
He(TSIHOTO U ra30BOr0 MPOMBICIOB B CTpaHe K 3a pyoexxoM. Kpartkas xapakrepuctu-
Ka OCHOBHBIX yTJIeA00BIBAIOIIUX U PYAHBIX PaiiOHOB CTpaHbl. Bkiiag yuéHbIX B pas-
BUTHE TEXHOJIOTMH JOOBIYM MOJIE3HBIX UCKOTIaeMbIX. HedTsiHas u razoBas 3aJ1€xKH.

Tema 2 IlonsaTne o ropunix padorax (1 1ac.)

["opHble BeipaboTku. Ux kinaccudukamus, TepMUHOJIOTMYECKAsT XapaKTepUCTH-
Ka U Ha3zHauyeHue. [loHsATHE O TeXHOIOTrMU OOBUM MOJIe3HbIX McKomaembiX. [llaxTa
Kak roproe npeanpustve. [llaxtaeie nosusd. Pa3mepsl U rpaHuip; MIAXTHBIX ITOJICH.
3amnachl MOJIE3HBIX HCKOMaeMbIX. [Ipon3BOICTBEHHAsT MOIIHOCTh U CPOK CITYXKOBI
TOPHBIX MPEANPUATHNA. DTamnbl pazpaboTku MecTopoxkiaeHui. HedTsHoit u raszoBoi
MIPOMBIILICHHOCTH.

Paznea |l. BeckpbiTie M MOATOTOBKA IIAXTHBIX MoJieii (4 yac.)

Tema 1. TpeGoBaHusi K cxeMaM BCKPBITHSI HIAXTHBIX MoOJIeil (2 vac.)

dakTOophl, BIMSIIONIME HAa BBIOOP cXeM BCKpbITHS. Kiaccudukaius cxem
BCKpPBITUSA. CXEMBbI OJTHOTOPU30HTHOTO BCKPBITHS IMIAXTHBIX 1moseit. CymHoCTh U 00-
JACTh MPU-TEUEHUS CXEM OJIHOTOPU3OHTHOTO BCKPBITHSI.

CxeMbl MHOTOTOPU30HTHOTO BCKPBITUSI MIAXTHBIX MoJiek. JIoCTOMHCTBA U He-
J0CTaTKH, 00acTh 3((PEKTUBHOTO MpUMEHEHUsT cxeM. HampaBieHus: mambHEnIero
COBEPIIICHCTBOBAHUSI CXEM BCKPBITHS IIAXTHBIX MoJie. OCHOBHBIC TMPUHIUIIBI BbI-
00opa cXeM BCKPBITHSI.

OKOJIOCTBOJIbHBIE ABOPHI. TEXHOJOTMYECKUE MPOLECCHl B OKOJOCTBOJIBLHOM
IBOPE.

Tema 2 IloaroroBka IaxXTHBIX moJieii (2 yac.)



Knaccudukanus cxem NOATOTOBKM MIAXTHBIX MoJied. Cxema 3TaKHOM MOoaro-
ToBKH. [lapamerpsl staxen. O6nacts [IpumeHenus cxempl. Cxema NaHeIbHOU IMO-
TOTOBKU IUIACTOB. JIOCTOMHCTBA M HENOCTATKH, YCJIOBUS 3((HEKTUBHOIO IMPUMEHE-
HUSL.

Oco0eHHOCTH CXEMBI TIOTOPU3OHTHOM MOATOTOBKU YTOJIBHBIX IIACTOB. bioko-
Basl MMOATOTOBKA IIAXTHBIX HoJieil. CylHOCTh CXeMbI, TapaMeTpbl 0J10k0B. O0s1acTh
MIPUMEHEHUSI CXEMbI 0JIOKOBOM MOATOTOBKU. HanpaBnenuii gaibHENIIEro CoBepIieH-
CTBOBAHMSI CXEM IOJArOTOBKH MIAXTHBIX Mosiel. [lopsaaok oTpabOTKH yacTel maxTHO-
O MOJIS.

Paznen |11. TexHoJiorusi mpoBeaeHusi TOPHBIX BLIPAGOTOK (4 vac.)

Tema 1. I'opuble BoipadoTku (1 yac.)

@®opMbI NONEPEYHBIX CEYEHHI TOPHBIX BBIPaOOTOK. Kpemnb ropHbIX BbIpaOOTOK.
Knaccudukanus kpeneil ropHbIX BbIpaOOTOK, TPEOOBAHUS K HUM.

CrpykTypa pabounx MpOLECCOB, BHIMOIHIEMBIX MIPU MPOBEJECHUHN TOPHBIX BbI-
pabOTOK B Pa3IMYHBIX TOPHO-TEOJIOTMUECKUX YCIOBHSIX.

TexHonornyeckue cxeMbl MPOBEACHUS TOPU3OHTAIBHBIX TOPHBIX BHIPAOOTOK.

Tema 2 Texunuka ajs NpoBeJAeHUs TOPHBIX BbIpadoTok (1 yac.)

BypoBble MammHbl [Is1 NPOBEACHUS TOPHBIX BBIPAOOTOK. DJIEKTPOCBEpIIA,
ITHEBMaTU4eCKHe OypHIIbHbIE MOJIOTKU-TIEp(OpaTOphl, THAPABINUECKUE OypUIIbHBIE
MOJIOTKH. BypOBOI MHCTpYMEHT.

[Tpoxomueckue komOaiinbl. KomOaiinbl OypoBoro tuma. KomOaitHel u3z0upa-
TenabHOTOo AeicTBUs. KoHCTpyKkTHBHBIE BapuaHThl. O0JacTh IPUMEHEHHUS.

OcobeHHoCTH KOMOATHOBOTO croco0a MpoBeIeHUsI TOPHBIX BbIpaboTok. Tpe-
OoBaHMS K MPOXOoadecKuM koMmOariHaM. Opranuzaiusi paboT U Tpyjaa MpU MpoBeie-
HUU TOPU30HTAIBHBIX BbIPaOOTOK. IlepenoBoil Mpon3BOICTBEHHBIN OIIBIT.

Oco0EHHOCTH TEXHOJIOTUU TPOBEJCHUSI HAKJIOHHBIX TOPHBIX BBIPAOOTOK. Me-
pbl 6€30MaCHOCTHU IIPU BBITIOJIHEHUHU POXOJUYECKUX paboT. TeXHMKO-9KOHOMUYECKHE
MOKa3aTellu.

Tema 3 TexHosioruueckue cxeMbl COOpY:keHHH (2 yac.)



TexXHOJOrnYeCKHe CXeMbl COOPYKEHUSI BEPTHUKAIBHBIX CTBOJIOB. KOMILIEKCHas
MeXaHu3amus padoT PH COOPYKEHHUH CTBOJIOB. Mephl Oe3omacHOCTH. OpraHu3anus
IPOXOIYECKHUX PaboT.

CrenuanbHble CIOCOOBI MPOBENEHUSI TOPHBIX BhIpaOOTOK. [IpoBenenne Boc-
CTaIOLIUX BBIPAOOTOK.

Paznen V. CuctemMbl pa3padoTKH YroJbHBIX MeCTOPO:KIeHUi (4 yac.)

Tema 1 Cucrembl pa3padboTKH YIroJbHBIX IUIACTOB (2 yac.)

[TonsiTue 0 cucteMe pa3pabOTKH YroibHBIX MJIaCTOB. TpeGoBaHus, MPeabsIBIs-
€MBbI€ K CUCTEME pa3pabOTKU. DIEMEHTbI cUCTeMbI pa3padoTku. Knaccudpukanus cu-
CTEM pPa3pabOTKH YTrOJIbHBIX IUIACTOB. CIUIONIHBIE CUCTEMBI Pa3pabOTKH TOHKHUX U
CpeAHENd MOIIHOCTH YTOJIbHBIX IUIACTOB. XapaKTEpUCTHUKAa OCHOBHBIX BapUaHTOB
CIUIOIIHBIX cUcTeM. J[ocTomHCTBa, HENOCTATKU U 00s1acTH ad(HEKTUBHOTO MTPUMEHE-
Hus cucteM. CTonOoBbIE CUCTEMBI pa3paboTku. Bapuantel cTonboBeix cucteM. [lo-
CTOMHCTBA, HEJOCTaTKU M 00JacTh MX NpuMeHeHHs. KoMOMHHpOBaHHbBIE CHUCTEMBbI
pa3pabOTKH yroyibHbIX IU1acToB. OOmIas XxapakTepUCTHKa BapUAHTOB OOJACTH MPU-
MeHeHus cucteM. Cuctemsl pazpabOTKH IIACTOB MPU KOPOTKUX OYMCTHBIX BBIPAOOT-
KaX: KaMepHble, KOPOTKUMHU CTOJI0aMH, KaMEPHO-CTPYTOBbIE, Y3KUMU IOJOCAMH IO
NaJeHUI0 U BoccTaHno. Cuctemsl pa3pabOTKU MOIIHBIX YTOJbHBIX IUIacTOB. Bapu-
aHTBI CUCTEM pa3pabOTKH IUIACTOB Ha MOJHYIO MOIIHOCTb. Jl0CTOMHCTBA, HEAOCTATKU
1 o0nacTu npuMeHeHus uX. CXeMbl JIeJIeHUs MOIIHBIX TUIACTOB Ha CJIOU.

Tema 2 Cucrembl pa3padOTKH YroJIbHBIX IIACTOB B CJIOKHBIX YCJIOBHUSX
(2 vac.)

Cucrembl pa3zpabOTKHU YTOJbHBIX IJIACTOB B CIIOKHBIX TOPHO-TE€OJIOTMYECKUX
ycnoBusix. OCOOEHHOCTH CHCTEM Pa3pabOTKH IUIACTOB OMACHBIX MO BHE3AIHBIM BbI-
Opocam yrisg u raza MetaHa. Cuctembl pa3paOOTKH YroOJIbHBIX IJIACTOB, CKJIIOHHBIX K
ropasiM ygaapam. OcoOeHHOCTH CUCTEM pa3pabOTKH IUIACTOB CaMOBO3TOPAIOIIMXCS
yraei. BapuanTsl cuctembl pa3pabOTKu COMMKEHHBIX IacToB. OCOOCHHOCTH CH-
CTEM pa3pabOTKU HApPYUIEHHBIX YTOJbHBIX MIIAcTOB. [IpoekTupoBanue cucteM paspa-

OOTKH YToNbHBIX MIacToB. OmnpenencHue IIUHBI JaBbl. PacyéT Harpy3ku Ha OYMCT-



HOU 3a00ii. YCTaHOBJICHHE COOTHOIIECHUS MEXKIY TEMITAMH OYMCTHBIX U TOJTOTOBH-

TeNbHBIX paboT. O00CHOBAaHNE PAIIMOHAIBHOTO BApUAHTA CUCTEMBI pa3pabOTKH.

Pasznen V.Cucrembl pa3padoTKH PyAHBIX MeCTOPOXKAeHHUit (4 yac.)

Tema 1 Knaccudukanus cucreM pa3padoTKH PYAHBIX MeCTOPO:KIeHHI (2
qac.)

Knaccudukanus cucreMm pa3pabOTKH pyAHBIX MecTOpokaeHuidt. Cuctema pas-
pabOTKH PYyZIbl C OTKPBHITHIM BhIPAaOOTAHHBIM MPOCTPAHCTBOM, YCJIOBHS MPUMEHEHHS.
Cucrema pa3pabOTKH ¢ MarasuHUPOBAHHEM PYJIbI, yCIOBUS NpuMeHeHus. Cucrema
pa3pabOTKU ¢ Mara3uHUPOBAHUEM PYAbl U YACTUYHBIM KPEIJIEHUEM OYMCTHOIO IMpO-
cTpancTBa. Cucrema pa3paOOTKU PYIbl C KPEIJIEHUEM BbIpaOOTAaHHOTO MPOCTpPaH-
ctBa. Crucrema pa3paboTKu pyAbl € 3aKIaIKOW BHIPAOOTaHHOIO TPOCTPAHCTBA.

Tema 1 Tunsbl cucTeM pa3padloTKu PyIHbIX MeCTOPO:KIeHUI (2 Jyac.)

Cucrema pa3pabOTKU pyAbl C KPEIJICHUEM U 3aKJIaJKON BbIpaOOTaHHOIO MPO-
ctpancTBa. CucteMa pa3zpaboTKH pynbl ¢ 00pylieHueM BMemaromux nopoa. Cucre-
Ma pa3pabOTKU pyAbl C OOpYIICHHEM PYyAbl M BMEMIAOMKX nopoa. KomOuHupoBaH-

HbI€ CUCTEMBI pa3paOOTKU. YCIOBUS MPUMEHEHUS PA3JIUYHBIX CUCTEM pPa3pabOTKH.

Paznen VI. TexHosioruss m MexaHM3amusi OTKPBITHIX TOPHBIX pador (2
yac.)

Bcekpeitne pabouux ropuzoHTOB Kapbepa. CrocoObl BCKPBITHS, OpraHu-
3aIusl BCKPBIITHOTO XO35HCTBA.

CucTeMbl OTKPBHITOH pa3paboTku MectopokaeHuil. Kimaccudbukanus cucrem
OTKPBITOM pa3paboTku. TpeboBaHus, MpeabABIIEMbIE K cucTeMaM pa3padoTku. I1o-
PAZIOK Pa3BUTHS TOPHBIX pabOT MPHU OTPAOOTKE 3aJICKEN C PA3TMIHBIMU dJIEMEHTAMU
3aJIeTaHusl.

CuctemMbl pa3pabOTKH MECTOPOXKICHUH ¢ TEpPEeMEIISHUEM IOPOJbl BO BHYT-

PCHHUC OTBAJIbI.
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Cuctembl pa3pabOTKH MECTOPOKIACHHM C IMepeMeIIeHneM MOBOIbI BO BHELITHHUE
OTBAJIBI.

Cucremsl pa3pabOTKU MECTOPOKIACHHUM € ITEPEMEILIEHUEM TIOPO/Ibl BO BHELTHHUE
Y BHYTPEHHHUE OTBAJIBI.

TeXHUKO-?KOHOMUYECKHE TTOKa3aTeNn cucTeM pa3paboTku. IlepcrnekTuBsl pas-
BUTHS OTKPBITBIX TOPHBIX padoOT.

Pasznen VII. PazpadoTka He(pTAHBIX U ra30BbIX MECTOPOKIECHUI (2 yac.)

OOwue cBeneHus 0 pa3paboTke HE(PTAHBIX MeCTOPOXAeHUNH. CUCTEMBI pa3pa-
00TKM 0e3 Bo3aeicTBUA Ha miuacT. Cuctemsl pa3paboOTKU ¢ 3aBOoJHEHHEM. PU3MKO-
XUMUYECKUE U TEIUIOBbIE METO/bI BO3/ICUCTBUS Ha IJacT. BeirecHeHne HeQTH pac-
TBOPUTEJISIMH, Ta30M BBICOKOI'O JAaBJIEHUS, IOBEPXHOCTHO-AKTUBHBIMHU BEILIECTBAMM,
ITOJTMMEPHBIMU M MHULEIUIIPHO-TIOJIMMEPHBIMU PAaCTBOPAMH, PACTBOPAMU KHCIIOT H
LIEI0YEH.

OO1ue cBegeHus o pazpaboTKe ra30BbIX MECTOPOXACHUN. beckoMipeccopHast
M KOMIIPECCOpHas 3KCIUTyaTalusl Ta30BbIX MECTOpOXkaAeHu. NHrnOupoBanue u Kuc-
JoTHasE 00pabOTKa CKBaXKWMH. | MIpaBIMYeCKUW pas3pbiB Iutacta. TopreaupoBaHue,

B3pbIBAHHE, THAPONECKOCTPYHHasA nepdoparus.
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II.CTPYKTYPA 1 COJIEP)KAHUE NNPAKTUYECKHUX 3AHSITHI
(22 gac.)
3ansiTue 1. BbiOop ¢popmbl BHIPA0OTKHM U onpeaeeHue eé pasmepos (4
qyac.)
Paccunrath ropHoe naBieHue B BbIpaOoTKax. PaccumTaTh Kpemb rOpuU30HTAIBHOM

BBIPAOOTKH.

I. HSY‘—ICHI/IC CTYyACHTOM MCTOJNYCCKHUX MATCPUAJIOB 110 TCMC 3aHATHA.

2. IIpouTteHne U OCMBICIEHUE MOJYYEHHOTO 3aJaHuUsl.

3. OTBeTHI mpenogaBaTesi Ha BOIPOCHI CTYICHTOB.

4. BeITloTHEHHE pacyeTHOM U IpauUECKON YaCTH MPAKTUICCKOTO 3aHATHS.
5. OdopmiieHrE TOSICHUTEIBHON 3aITUCKH.

6. 3anuTa BBIMOJIHEHHOIO MPAKTUYECKOTO0 3ajaHusl (co0eceI0BaHUE).

3austue 2. Paccuntatrh nacnopra 0ypoB3pbIBHbIX padot (4 yac.) Opra-
HU3anus padoT MPU MPOBEEHUU TOPU3OHTAIBHBIX BbIpab0TOK. Opranuzanus padboT

IIPU ITPOBEJCHNH KAHAB U TPAHILIEH.

1. I/I3yquHe CTYACHTOM MCTOJNYCCKHUX MATCPUAJIOB 110 TCMC 3aHATHA.

2. IIpoureHne 1 OCMBICIIEHUE NTOJIyYEHHOTO 3aJaHUS.

3. OTBeTHI Ipeno1aBaTens Ha BOMPOCHI CTYICHTOB.

4. BeinosgHeHue pacueTHON U rpad)uyecKor YacTH MPAKTHYECKOrO 3aHATHS.
5. OdopmieHune NoICHUTEIbHOMN 3aMHUCKU.

6. 3ammTa BBIITOJIHEHHOTO MPAKTUYECKOT0 3a/IaHus (COOeCeI0BaHME).

3ansaTue 3. BckpbiTHe H MOATOTOBKA MIAXTHBIX noJeii (4 yac.) s npen-
JI0KEHHBIX TOPHO-T€OJIOTUYECKUX YCIOBUM MPEITIOKUTh 2 — 3 MPUEMIIEMBIX BapH-
AHTA BCKPBITHUSI U MOATOTOBKM MECTOPOXKAECHUS U OINPEACIIUTh HAWIYUYLIWW Bapu-

aHT.

1. HSY‘ICHI/IC CTYACHTOM MCTOJNYCCKHUX MATCPUAJIOB 110 TCMEC 3aHATHA.

2. HphoeHHe N OCMBICJICHUC ITOJTYYCHHOI'O 3aIaHU .

3. OTBeTHI IpenoaBarTessi Ha BONPOCHI CTYAEHTOB.



4. BeinosiHeHUE pacyeTHOM U rpauecKoi 4acTu MPaKTUYECKOTO 3aHATHSI.
5. OdopmiieHHe MOSICHUTEIBHON 3aITUCKU.
6. 3amuTa BBIITIOJIHEHHOTO MPAKTUYECKOTO 3a/1aHus (cobece0BaHUE).

3ansaTue 4. J{isi npeasioKeHHbIX TOPHO-Te0JOTHYeCKHUX YCJI0BHIT 000cC-
HOBATb CHCTEeMY Pa3padoTKM U 000CHOBATH €€ NMPeuMYIIEeCTBO Nepea KOHKY-

PHUPYIOILIUMH cHCTeMaMu pa3padoTku (4 yac.)

I. HSY‘—ICHI/IC CTYyACHTOM MCTOJNYCCKHUX MATCPUAJIOB 110 TCMC 3aHATHA.

2. [IpoureHne 1 OCMBICIIEHUE NTOJIyYEHHOTO 3aJaHUS.

3. OTBeTHI IpenogaBarTess Ha BOIPOCHI CTYAEHTOB.

4. BBIITOTHEHUE PACYETHON YaCTH IPAKTHYECKOTO 3aHATHUA.

5. OdopmiieHrE TOSICHUTEILHON 3aITUCKH.

6. 3amuTa BBIIIOJIHEHHOTO MPAKTUYECKOTO 3a/1aHus (cobece1oBaHue).
3ansTue 5. Ilpennoxkuts cTagun pa3padoTku HedTerasoBoro MecTopoK-

JACHUS M0 MPeJI0KEHHBIM T'OPHO-Te0JOTHYeCKHAM YCJIOBHAM (6 1ac.)

1. I/IsyquHe CTYACHTOM MCTOANMYCCKHUX MATCPHUAJIOB 110 TCMC 3aHATHA.

2. ITpouTeHre U OCMBICIEHUE MOJYYEHHOTO 3aJaHusl.

3. OTBeTHI IpenogaBaTeNs Ha BOIPOCHI CTYAEHTOB.

4. BeinmoaHeHue pacueTHON U rpadUyecKor YacTH MPAKTUUECKOTO 3aHSATHS.
5. OdopmiteHNE TOSICHUTEIIBLHON 3aITUCKH.

6. 3anuTa BBIMOJIHEHHOTO MPAKTUYECKOT0 3aaHusl (co0eceI0BaHue).

I1l. YHEBHO-METOANYECKOE OBECIIEYHEHUE
CAMOCTOSTEJBHON PABOThI OBYYAIOIIUXCSI

VY4eOHo-MeToIuYecKoe 00ecrieueHne caMOCTOSTENIbHOM paboThl 00y4aroIuX-
cst mo aucuuIuiiHe «OCHOBbI FOpHOro Aenay» mpezcrasieHo B Ilpunoxennn 1 u
BKJIIOYAET B cEOs:

b HJ'IaH-Fpa(bI/IK BBIIIOJTHEHHSI CAMOCTOSITEIIbHOM pa6OTBI 10 JUCHUIIJINHC, B TOM
YUCJIC IPUMCPHBIC HOPMbI BPECMCHU HA BBIINIOJIHCHHUC T10 KAXKJIOMY 3a/IaHUTO,
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® XapaKTCpUCTHUKA SaﬂaHHﬁ JJIs1 CaMOCTOSITEJIbHOM pa6OTI>I O6y‘IaIOHII/IXC}I 141
MCTOOAUYICCKUC PCKOMCHIAAIINHU I10 UX BBIIIOJIHCHUIO,

e TpeOOBaHUS K MPEICTABICHUIO U O(OPMIICHHUIO PE3yIhTaTOB CAaMOCTOSITEIb-
HOM pabOTHI;

¢ KPUTCPUH OLICHKH BBIIIOJIHCHUS CaMOCTOSITEIIbHOM pa6OTI>I.

IV. KOHTPOJIb JOCTUXXEHUSI LEJIEN KYPCA

Ne | Kontponupyemsie Koap! u aTanst OneHoYHbIE CpeCTBA
Wi | pasnenst / Tembl q’OpMHpOBaHI’f’I TeKyLIUil KOHTPOJIb HPOMEKYTOUHAS
JUCLUIUINHBI KOMIIETeHIUI aTTecTaIus
1 | OOwwue noustus o | [1IK-4 3HAET Bompocs k
MECTOPOXKACHUSIX U 9K3aMeHy 1
rOpHBIX pBaboTax yMeer
BJIaJieeT Bomnpocsl k
JK3aMeny 1
3HAET Konnoksuym no teme 1 | Bonpocsl k
YO-2 JK3aMeHy 2-8
TpebGoBanus k ( ) y
yMeeT [IpakTudeckoe 3aHsTHE
2 cxemam Bekpeitus | [1K-5 1
MIAXTHBIX MMOJIEN
BJIaJICET Bomnpocs k
JK3aMeHy 2-8
3HaeT KomnokBuym mo teme 2 | Bonpocsl k
(VO-2) sKk3ameny 9-13
TexHonorus mpo-
yMeeT [IpakTueckoe 3aHsTHE
3 BEJICHUS TOPHBIX IK-5 5
BBIPaOOTOK
BJIaJ€eT Bomnpocsr k
sk3aMmeny 9-13
3HaeT KomnokBuym mo teme 3 | Bompocs! k
(YO-2) sK3ameny 14-17
Cucremsl pa3pa-
yMeeT [IpakTueckoe 3aHsTHE
4 OOTKH yTOIBEHBIX IK-5 3
MECTOPOKACHUI
BJIaJieeT Bomnpocsl k
sKk3ameny 14-17
3HAET Konnoksuym no teme 4 | Bonpocs! k
VO-2) sk3ameny 18-40
TexHonorus u mMe-
yMEET IIpakTHueckoe 3aHATHE
5 xaHuzanust oTkpel- | [1K-5
4 (cemuHap)
TBIX TOPHBIX PaboT
BJIaJieeT Bomnpocsr k
sk3ameny 41-77

3ananus K J1ab0paToOpHBIM padoTaM, MPAKTUUYECKUM M CEMUHAPCKUM 3aHSITHSM,
KOH(EpEeHIUAM, KOJUIOKBUYMY, 00pa3iibl 9K3aMEHAIIMOHHBIX OUJIETOB, TPEOOBaHMS
K opopMiIeHHIO padoT, a TaKkKE METOAUYECKUE MaTepUalbl, ONpeIesIoIne mpole-

Aypbl OIICHUBAHMS 3HAHHUM, YMEHUI U HAaBBHIKOB, KPUTEPUHU U MOKa3aTesn, HE00X0-
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JUMBbIE JUIS OLEHKU 3HAHHWM, YMEHHM, HABBIKOB U XapaKTEPU3YIOLINe 3Tarbl (OpMHU-
pOBaHUsI KOMIIETEHIMI B IPOLIECCE OCBOECHUSI 00pa30BATENBHOI MTPOrpaMMBl, Ipe-
ctaBiieHbl B [Ipunoxenun 2.

V. ClIUCOK YYEBHOU JIUTEPATYPbHI U UH®OPMAIIMOHHO-
METOINYECKOE OBECIHHEYEHHUE JUCHUIIJINHBI

OcHoBHas JMTEpaTypa

Komamenko, B. U. I'opHoe neno m okpykaromiasi cpena [ DJIeKTpOHHBIN pe-
cypc] : yueOHoe nmocobue s By30B / B. M. Komamenko, . B. Jleonos, B. . T'o-
JIUK. — DJEKTPOH. TEKCTOBbIE JaHHble. — M. : Akanemuueckuil [Ipoekt, KynbTy-
pa, 2011. — 216 c¢. — 978-5-8291-1303-2. — Pexwmm gocryma:
http://www.iprbookshop.ru/36306.html

XonoausikoB, I'. A. OTKpbITbIE TOpHBIE padOTHI [DIEKTPOHHBIN pecypc] :
yueonuk / I'. A. Xononusikos, C. 1. ®omumn, J[. H. Jluromnkuii ; nox pen. I'. A. Xo-
JOTHSAKOB. — DJIEKTPOH. TeKCcToBble naHHble. — CII6. : HanuoHaneHbI MuHE-
panbHO-ChIpbeBOM yHUBepcutTeT «[ opHbIity, 2015. — 200 ¢. — 978-5-94211-747-4.
— Pesxxum poctyna: http://www.iprbookshop.ru/71701.html

Xapun A.3. OCHOBBI TEXHOJOTHHM M MEXaHU3AIMU TOPHBIX paboT: Yueb. mo-

cobme. — Bmagusoctok, 2005

JlomosiHUTEIbHAS JIUTEpaTypa
1. bokuit b.B. TexHonorusi, MexaHu3aluusi U OpraHu3alus MPOBEIACHUS TOP-

HBIX BbIpaOOTOK: YueO. aist By30B. — M.: Henpa, 1983.

2. bypuakoB A.C., I'punbko H.K., KoBanbuyk A.b. TexHonorus noazeMHomn
pa3pabOTKH MIACTOBBIX MECTOPOXKICHUHN MOJIE3HBIX UCKOMAEMBIX: YueO. 1Jis

By30B. — M.: Henpa, 1983.

3. bypuakoB A.C., I'punbko H.K., Uepnsax WN.JI. IIponeccel moazemMHoi rop-
HBIX paboT: Yueb. mist By3oB. — M.: Heapa, 1989.

4. Topuas osumukmoneauss / 1. pea. E.A.Kosmosckmit. Pem. xou.:
M.U.Aromkos, H.K.baii6akoB, A.C.bonasipeB u ap. T. 1 — 5. M.: CoB. 3HIIUKIIOIE-
must. 1984.
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5. Co3ganne 3¢ (GEeKTUBHBIX TEXHOJIOTUN pa3pabOTKH HE(PTAHBIX MECTOPOXK-

JCHUH B CJIOXHBIX TOPHO-TeoJormdeckux ycinoBusix. / Tp. ['mmpoBocTtokHedTH,
Kyiibpimen, 1989.

HopMmaTuBHO-npaBoBbIe MaTepHAJIbI

1. CHull 22-02-2003 «WuxenepHas 3amuTa TEPPUTOPUM, 3JaHUN U CO-
OPY’>KEHUM OT OMACHBIX T'€0JIOTUYECKUX TporieccoB». — M.: ['occTpoit Poccun, 2004.
Pexxum moctyna: http://docs.cntd.ru/document/1200035246

2. CHull 2.02.01-83 «OcHoBaHusl 34aHUN U COOpPYKEHHiI». MoOCKBa:
OAO «II1IT», 2008. — Pexxum noctyna: http://docs.cntd.ru/document/5200033
3. CIl «MHXEHEepHO-T€OIOTUYECKUE W3BICKAHUA JJISI CTPOUTEIIHCTBA.

Yacts |l. TlpaBuiia npousBoacTBa padOT B pailOHax pa3BUTHUS OMACHBIX I€OJIOTHYE-
CKMX M HH)XEHEpHO-reojorudeckux mporeccoB / I'occrpoit Poccun. — M.: TTHU-
nncC I'occrpos Poccun, 2000. — Pexum JOCTyIIa:
https://spbgeodezia.ru/downloads/SP-11-105-97-2-Inzhenerno-geologicheskie-
izyskaniya-dlya-stroitelstva.pdf

4. ['OCT 25100-95 I'pyntsl. Knaccudukanus [Texer]. Been. 1996-07-01.
— M.: MHM3g-Bo crampaprtoB, 1996. — 22 c¢. — Pexum pocrymna:
http://docs.cntd.ru/document/1200000030

S. ['OCT 12248-96 I'pyntsl. MeTonbl 1a00paTOPHOTO OMpeAeiieHUs Xa-

pakTepucTuk npouyHoctd u nedopmupyemoctu [Texct]. Bren. 1997-01-01. — M.:
N3n-Bo CTaHapTOB, 1997. — 30 C. — Pexum JNOCTyTa:
http://docs.cntd.ru/document/1200000488

6. ['OCT 24143-80 I'pyntsl. MeTonbl 1a0OpaTOpHOro ONMpeaesieHus Xa-
paktepuctuk HaOyxanus u ycaaku [Tekct]. Beea. 1981-01-01. — M.: U3n-Bo cran-

IapTOB, 1981. — 20 C. — Pexum JOCTyTIA:
http://docs.cntd.ru/document/1200000056
1. 'OCT 25584-90 I'pyatsl. MeTobI TAOOPATOPHOTO OMPEIEICHHUS KO-

s dunmenta punprpamuu [Tekct]. Been. 1990-01-09. — M.: U3a-Bo cTanaapros,
1990. — 17 c. — Pexxum nocryna: http://docs.cntd.ru/document/1200003202

8. I'OCT 12536-79 Metoapl 1a00paTOPHOTO OMpPEACICHUS 3E€PHOBOTO
(rpanynomerpuueckoro) coctaBa [Tekct]. Been. 1980-01-07. — M.: U3a-Bo cran-
naproB, 1980. — 19 ¢. — Pexxum moctyma: http://docs.cntd.ru/document/871001091

ba3nl JaHHBIX U I/IH(I)OpMaI_[I/IOHHO-CHpaBO‘-IHBIC CHUCTCMBI.

bubanorexu
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Poccuiickas rocyaapcTBeHHas Oubimoreka

Poccuiickas HanmoHanpHas OnOIMoTEKa

bubnuoreka AxajgeMuu HayK

bubnuoTeka mo ecrectBeHHBIM Haykam PAH
Bceepocculickuii ”HCTUTYT HAYYHOM M TEXHUYECKON UH-
dbopmarmun (BUHUTHN)

['ocynapcTBeHHas MyOIUYHAS HAYYHO-TEXHUYECKAs
Ooubanoreka

Hayunas 6ubnuoreka Cankr-IlerepOyprckoro rocynap-
CTBEHHOT'O YHHBEpPCUTETA

Hayunas snekrponnas 6ubmmorexka eLIBRARY.RU
CrnenuanbHble HHTEPHET-CANThI

Bce o reonorun

HNudopmanuonnas cucrema "EfquHoe okHO JocTyna K
o0Opa3oBartesbHBIM pecypcam”

I"'eonndpopmmapk

Earth-Pages

www.rsl.ru
www.nlr.ru
www.rasl.ru
www.benran.ru
www.viniti.ru

www.gpntb.ru
www.geology.pu.ru/library/
elibrary.ru

geo.web.ru
window.edu.ru/window/
library?p_rubr=2.2.74.9

www.geoinform.ru.
www.Earth-Pages.com

Ilepeyenb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHMKANMOHHOM ceTn « UHTEp-

HE»

He npeaAyCMOTPCHO HUCIIOJIb30BAHUC JAHHBIX PECYPCOB.

VI. METOAUYECKHUE YKA3AHUSA 1O OCBOEHUIO INCHUIIJINHBI

VYcmemnoe OCBOCHUE AUCIUILIMHEBI

00s13aTEIBHBIX MEPOIIPUSTHH:

o y4eOHBIC 3aHATHS;

o caMoCTOATeNbHas padoTa;

. TEKYLIUHA KOHTPOJIb;

o MIPOMEKYTOUYHAS aTTECTALUA.

Y4yeOHbIC 3aHATHA

B pamkax peammzanuu  y4eOHOW  JTUCHUTUTAHBI

AOCTUTACTCA 3a CUYCT CICAYIOIHNX

«['moporeosorust  u

WHXXEHEpPHAsl T€OJIOTUs» MPEIYCMOTPEHO MPOBEJACHHUE YYCOHBIX 3aHATHH IO THUITY
JEKIIMOHHO-CEMUHAPCKUX, KOH(PEpEeHLIN, KOJUIOKBUYMOB, J1a00OpaTOpHBIX padoT U
MPAKTUYECKUX 3AHATUNA B CTPOTOM JIOTUYECKOU MOCIIEI0BATEIILHOCTH, YTO MO3BOJIUT

pe€aln30BaTh NEAArorNYCCKUC N JTUAAKTUICCKUEC 3a/Ja4i JaHHOI'O KypcCa.
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[Tocemenne y4eOHBIX 3aHATHH SBISAETCS HEOOXOIUMBIM JUISl YCIIETITHOTO
OCBOEHHUS JUCHUIUIMHBL. Ha y4eOHBIX 3aHSATUSAX CTYJEHTY HEOOXOJAMMO BECTH
KOHCIIEKT B JII0O0OM ymoOHOM jis  Hero ¢opme. BelneHwe KOHCIIEKTa
MpernojaBareyieM HE KOHTPOJUPYETCS, OAHAKO MAKCUMAJIbHO TOJHBIA KOHCIIEKT,
3alIMCAaHHBIA aKKypaTHO M pa300p4MBO, TIMO3BOJMUT YIPOCTUTH OPTraHU3aIIUI0

CaMOCTOSITEIIbHOM pa6OTI>I.

CamocrosiTesibHAsA padoTa CTYIEHTOB

CamocTosTenbHas padoTa IpeyCMaTpUBACT:

o U3y4EHHE TEOPETUUECKOTO MaTeprana,

J HOJIFOTOBKY K MPAaKTUYECKUM 3aHATUAM U J1a00OpaTOPHBIM padboTam,

J INOATOTOBKY K  KOJUIOKBUYMY, CEMHUHAapCKUM  3aHATUAM WU
KOH(epeHLHUsIM,

o MOJATOTOBKY K 3K3aMEHY.

[IepBbIM ATANIOM M3Y4YE€HUS OTIEIbHBIX TEM JUCLMIUIMHBI SBIISETCS U3yYCHUE
TEOPETUYECKOI0 MaTepuaa 1o KOHCIEKTaM JIEKIUI 1 y4eOHOM ThuTepaType.

K kaxnomy rabopamopHomy u npakmuieckomy 3auamuto CTYJEHT NOJKEH
U3YYUTh COOTBETCTBYIOLIMU pa3liesl TEOPETUUECKOI0 MaTepHalia, 3HaTb OCHOBHBIE
TEPMUHBI U NOHATUA. B pazznene V Hacrosmieit paboyeil yueOHOM nmporpaMMebl Mpu-
BEJICH TMepeyYeHb yUeOHUKOB M y4E€OHBIX MOCOOMH, PEKOMEHIYEMbIX I U3yUCHHUS
CTyJICHTaMH B paMKaX CaMOCTOSATEIbHOUN paboTel. B 61moke «OcHOBHas nuTEepaTy-
pa» OTMEUEHBI T€ U3JaHUs, U3yYCHUE KOTOPBIX SIBISETCS JOCTATOYHBIM JIJIsl YCIIeIlI-
HOTO OCBOCHHMSI TUCIMIUIMHBI, 3TO, KaK MPaBUJI0, Y4€OHbIE TTOCOOMS, alalTUPOBAH-
HbIE JIJII COBPEMEHHOTO CTYyACHYECTBa JUOO KJIACCHYECKHE YUYCOHUKH U YueOHbIC
nocobusi. HekoTopsie u3ganus U3 nepeyHs SBISIIOTCS B3aMMO3aMEHSIEMbIMH.

Nzyuyenue nurepatypsl u3 Onoka «JlomomHuTenpHas ITUTEpaTypa» SIBISETCS
(baKkyJIbTaTUBHBIM, MOXKET MIOMOYb MOJYYUTh 00Jiee TIIyOOKHE TeOopeTUYECKUue 3Ha-

HUS B 00JIaCTU THAPOTEOJIOTUN U MHKCHEPHOMN T€0JIOTHH.
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[Tpu paboTe ¢ KOHCIEKTOM U JUTEpPaTypol BaKHO HauyaTh ¢ 0a30BOM Teope-
TUYECKOM MOJATOTOBKM, BHUMATEIHHO M BIyMUYMBO M3yYHUB OCHOBHBIC TIOHATHUS pac-
CMaTPUBAEMOTO pazela.
[TonroroBka K ceMuHapckum 3aHAmMuUAM BKIIIOUAET B ce0s CIEIyIOIINE ITarbl:
1) o3HaKOMJIEHHE C MJIAHOM CEMUHApa, YTO MO3BOJUT YSICHUTH KPYT 0OCYXK-
JTAEMBIX BOIIPOCOB, BBISIBUTH OCHOBHBIE TTOHSITHUS U TEPMUHBI, C COJIEPKAHUEM KOTO-
PBIX HE0OX0IUMO OYAET 03HAKOMUTHCS 1O CIIPABOYHOM JINTEPATYpE, MOHATH B MEP-
BOM MPHUOIMKEHUHU JIOTUKY pacCMaTpUBAEMBIX MPOOJIEM U, HAKOHEN, CIIJIaHUPOBATh
paboTy MO MOATOTOBKE K 3aHATHIO.
2) paboTy co crnenuaibHON JUTEepaTypoi, y4eOHBIMHU MTOCOOUSIMU, pECYpPCaAMU
«HTEepHETY», KapTOrpaQUUecKuM MaTepUaioM, MOATOTOBKY JOKJIAI0B C HUCIIOJIb30-
BAHHUEM IPE3CHTALNN;
3) noknan, oOcyxieHue HauOoJiee CIOKHBIX U CIIOPHBIX BOIPOCOB.
Jannast popma caMoCTOATENBHONU PabOThl KOHTPOJIUPYETCS IPETOoAaBaTeNEM.
[Ipu moaroTOBKE K KOoHGhepenyuu Kaxaou rpymnme odydaembix (3-4 yenoBeka)
IpeajaraeTcsl U3y4uTh HEKYIO MpoOsieMy. YUAaCTHUKHU TPYMIbl HA3HAYAIOT JTOKJIA-
yuKa JIs U3JI0’KEHUST TE3UCOB IO JTaHHOU mpobiieme. [locie nmepBoro nokiana KOH-
dbepeHIn 3a7al0T BOMPOCH], HA KOTOPbIE OTBEYAIOT JOKJIATYUK U JAPYTHE YJICHBI
rpynmbl. AHAJIOTMYHBIM 00pa3oM OOCYXKIAIOTCSl U IPYrHUe BOMPOCH TjIaHa KoH(e-
peHImH. B 3akimrounTebHOM CIIOBE MPEMOAaBaTeNb MOABOJUT UTOTH OOCYKICHUS
TEMBI U OIIEHUBAET PaboTy TPyIIII.
Lenpto konnoxkeuyma siBAsieTCsl HOPMHUPOBAHKE Y CTYACHTA HABBIKOB aHAIM3a
TEOPETUYECKHUX MPOOJIEM Ha OCHOBE CAaMOCTOSITEILHOTO U3Y4YCHUS Y4eOHOH U Hayd-
HOM uTepaTypsl. OT cTyaeHTa TpeOyercs:
e BJaJICHUWE M3YYCHHBIM B XOJ¢ y4eOHOTo TpoIlecca MaTepHaloM, OTHOCS-
HMIMMCSI K paccMaTpruBaeMoil mpobieme;

® 3HAHHWE PA3HBIX TOYEK 3PEHUS, BHICKA3aHHBIX B HAYYHOW JUTEPATYpE IO
COOTBETCTBYIOIEH NPpobIeMe, YMEHUE COMOCTABIIATh UX MEXKAY CO0O0i;

® HaJgu4he COOCTBEHHOTO MHEHHUS MO 00CYX JaeMbIM BOIPOCAM U yMEHUE

€ro apryMeHTHUPOBATH.
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KomnnokBruym — 310 He TOJBKO hopMa KOHTPOJISI, HO U METOJ yriyOJeHusl, 3a-
KpEIUJIEHUsI 3HaHWIl CTYJEHTOB, TaK Kak B XOJ€ coOecel0BaHus IPENoaaBaTellb
Pa3bACHSET CIOKHBIE BOIPOCHI, BOZHUKAIOIIME Y CTYJIECHTAa B IIPOLECCE U3YYCHUS
JAHHOTO HMCTOYHUKA. [1oArOTOBKAa K KOJUIOKBUYMY HAaYMHAETCA C YCTAHOBOYHOM
KOHCYJIBTALIMM IIPETIOJABATENsA, HA KOTOPOU OH Pa3bsCHSAET PA3BEPHYTYIO TEMATUKY
po0JIeMbl, PEKOMEHYET JIUTEPATYPY ISl U3YUEHUS U OOBSCHSET MPOLEaypy Ipo-
BeJIeHUs KoJutokBuyma. KomnokBuym npoBoautcs B opMe MHIUBUIYaIbHOU Oece-
Jbl TIPETIO/IaBaTENsl C KaKIbIM CTYJEHTOM WK Oecelpl B HeOonbuX rpynnax (3-5
yenoBek). [lo uroram xostokBruyMa BbICTaBisieTcs TU(depeHIMPOBAHHAS OLICHKA,
MMeEoIasi OONbIION YNETbHBI BEC B ONpPEEICHUN TEKYIIEH YCIIEeBa€MOCTH CTY-
neHTa. Ecnu cTyeHT, clarmuii KOJUIOKBUYM B IPYIINIE CTYIEHTOB, HE OTBEYAET Ha
MOCTaBJIEHHBIA BOIIPOC, TO MPENOAaBaTEIb MOKET €ro apecoBaTh IPYTUM CTYJICH-
TaM, CAAIOIIMM KOJUJIOKBUYM MO JTaHHOM pabote. B 3TOM cimyuyae Bcs rpymnmna cTy-
JEHTOB OyJIeT akKTHBHO U BAYMUYMBO padoTaTh B mpoliecce coodecenoBanusi. Kaxapiit
CTYJICHT JIOJKEH BHUMATEIBHO CIIEUTh 3a OTBETAMHU CBOMX KOJUIET, CTPEMUTHCS UX
JOTIOJTHUT.

Bomnpock! 11 MOArOTOBKY K KOJUIOKBUYMY IIpeACTaBiieHbl B [Ipunoxenun 2.

IIpomexxyTo4yHasl aTTEeCTALUA
[ToaroroBka K mMpOMEKYTOYHOM aTTeCTalluu OCYIIECTBISETCS B popme camo-
CTOSITEJIbHON paboThl, OMMCAHHON B TMPEABIAYIIEM pasjiesie, HO 3aTparuBacT BECh
Matepual yueOHoro cemecrtpa. [Ipu moAroToBke kK sK3aMeHy CTOUT OOpaTUTh BHU-
MaHUE Ha TPEHUPOBKY CIOCOOHOCTH YCTHOI'O M3JIOXKEHHUS CYyTH BOIpOCa, J10Ka3a-
TEJIbCTB OCHOBHBIX YTBEPKICHUM.
Bonpocsl 11 MOATOTOBKU K MPOMEKYTOUYHOW aTTECTAllMM MPEACTABJICHBI B

[Tpunoxenuu 2.

VIl. MATEPHAJILHO-TEXHUYECKOE OBECTIEYEHUE
JUCHUIIIAHBI
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I/IJ'IJIIOCTpaIII/IOHHBIe MaTepHuaJlabl

1. Kypc nekumii no aucuumuinie «['uaporeosiorus 1 MHKEHEpHas reoso-
TUS;

2. KoMruiekT AeMOHCTpaIlMOHHbIX JISKITUH, MOArOTOBICHHBIN B Microsoft
PowerPoint.

B xayecTBe TEXHUUYECKUX CPENCTB OOYUEHUS UCIIOJIb3YETCSl OTEUECTBEHHAS U
MMIIOPTHAs anmnaparypa, MMeIascs Ha kadeape aud0 Ha NpeanpusiTusix, ¢ KOTo-
PBIMH IPOBOJISITCS COBMECTHBIE T€0JIOTMYECKUE U reoPpU3nIecKre uccienoBanus. B

HNX YHCJIO BXOJAT:

HaumeHoBaHue
000py/10BAHHBIX MOMeIIeHH i
M TOMellneHuil aJas
CaMOCTOSITE/IbHOI PadoThI

Ilepeyenb 0CHOBHOTO 000pYyAOBAHMA

ITpoexrop 3-chip DLP, 10 600 ANSI-mm, WUXGA 1 920x1
200 (16:10) PT-DZ110XE Panasonic; skpan 316x500 cm,
16:10 ¢ 31. mpuBOAOM; KpEMJEHUE HACTEHHO-IOTOJIOYHOE
Elpro Large Electrol Projecta; npodeccuonanbnas XK-
manens 47", 500 Ko/m 2, Full HDM4716CCBA LG; noacu-
MynbTumMenuitHas ayIuTopys CTeMa BHJACOMCTOYHMKOB JOKyMeHT-kamepa CP355AF
Avervision; MojaCHUCTEMa BHJICOKOMMYTAIMH; MOJICUCTEMA
ayJTMOKOMMYTAIlMU U 3BYKOYCHUJIEHHS; IIOJICUCTEMA UHTEpaK-
TUBHOT'O yrnpaBieHusi; 6ecripoBosnnble JIBC obecniedeHsl cu-

cremod Ha ©Oaze Touek jgoctynma 802.1la/b/gm  2x2
MIMO(2SS).

Mowno6s0ok HP ProOme 400 All-in-One 19,5 (1600x900),
Core i3-4150T, 4GB DDR3-1600 (1x4GB), 1TB HDD 7200
SATA, DVD+/-RW,GigEth,Wi-Fi,BT,usbkbd/mse,Win7Pro
(64-bit)+Win8.1Pro(64-bit),1-1-1 Wty

Ckopoctb ngocryna B Uatepaer 500 MOuT/cek.

UuraneHble 3asbl  Hayunoit
OMOIMOTEKH JIB®Y c
OTKPBITBIM JOCTYIIOM K (POHTY
(xopmyc A - ypoBens 10)
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IIpunoxenue 1

MMHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIN

Gbez[epaﬂbHoe rocyaapCTBEHHOC aBTOHOMHOC 06p330BaTCJ'H>HOC YUYPCKACHUEC BBICIICTO O6paBOBaHI/I$1
«/1aabHEeBOCTOUYHBIN (eepaibHbI YHUBEPCUTET»
(AIBDY)

HA3BAHME HIKOJIbI (PUJINAJIA)

YYEBHO-METOJUYECKOE OBECIIEYEHUE CAMOCTOSATEJBbHOM
PABOTbBI OBYYAIOLIUXCSA
no JucuuIinHe «OCHOBBI TOPHOTO /1eJ1a)
Hanpasienue noaroroBku 05.03.01 «I"eosiorus»
[Tpodunb «I'eomorus»
®opMa OATOTOBKH OYHAS

BaaauBocTok
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Ilnan-rpa¢guk BHINOJHEHUS CAMOCTOSATEIbHOM PadoThI 10 IMCUHUIINHE

Ne JlaTra/cpoku BbI- Bua camocrositennb- | IlpumepHbie | @opmMa KOHTPOJIA
n/n MOJIHEHM S HOH padoTHI HOPMBI Bpe-
MEHH HA
BBIINIOJIHEHH €
Paznea 1

1 Bo Bpems nsyuenus | [loaroroska k mpax- 5 [IpakTrueckoe 3aHsTHE
Tembl 1 u 2 THUYECKOMY 3aHATHIO | 1

2 ITocne nu3yuenus IToaroroBka K KoJLIO- 4 Kosnoksuym 1o teme
Tembl | u 2 KBUYMY IO TeMe 1 1

3 Bo Bpems nsyuenus | [loaroroska k mpax- 5 [IpakTrueckoe 3aHsTHE
TeMbI 3 TUYECKOMY 3aHSTHUIO 2 2

4 ITocne n3yuenus IToaroroBka K KOJLIO- 4 Kosnoksuym 1o reme
TeMbI 3 KBUYMY 110 TeMe 2 2

5 Bo Bpems uzyuenus | [Ipaktuueckoe 3aHs- 5 [IpakTrueckoe 3aHsTHE
TeMbI 4 Tue 3 3

6 [Tocne n3yuenus IToaroroBka K KOJLIO- 4 Komnoksuym 1o teme
TeMbl 4 KBUYMY 110 TeMeE 3 3

7 Bo Bpems nsyuenns | [loaroroska k mpak- [IpakTrueckoe 3ansTHE
TEeMBI 5 TUYECKOMY 3aHATHIO 4 4 4 (cemuHap)

(cemuHap)

8 ITocne n3yuenus IToaroroBka K KOJLIO- 4 Komnoksuym 1o teme
TEMBI 5 KBUYMY 110 TeM€ 4 4

9 Bo Bpems n3yuenns | [loaroroska k mpak- 5 [IpakTrueckoe 3ansTHE
TEMBI 6 TUYECKOMY 3aHATHUIO 5 5

10 [Tocne nzyuenus IToaroroBka K KOJLIO- 4 Komnoksuym no teme
TEMBI 6 KBUYMY IIO TEME 5 5

11 Bo Bpems n3yuenus
TeMbl 7-8

21 [IpomexyTouHas [TonroroBka Kk 3K3a- 97 DKk3amMeH
aTTecTanus MEHY

PexoMeHIalum M0 CAaMOCTOSITE/IbHOM padoTe CTYAeHTOB

CamocrositenbHas padora cryaentoB (CPC) nanpasiieHa Ha yriayOsieHue u

3aKpEIUICHUE 3HAaHUH, @ TAK)KE HA Pa3BUTHUE NPAKTUYECKUX YMEHHUM.

CPC BxJIIOYaET CIICTYIONINUE BUIBI pa0OT:

L pa60Ta CTYACHTOB C JICKIMOHHBIM TCOPCTHYCCKHUM MATCPHAJIIOM,

® [IOMCK, aHaJIM3 W IMPC3CHTAIHA MATCPHUAJIOB Ha CCMHHAPCKHUX 3aHATHUAX U

KOH(EPEHITUSX;

¢ HM3Y4YCHHC TCOPCTHYCCKOTIO MATcCpuaia K BbIITOJHCHUIO Ha60paT0pHBIX pa-

OOT U1 MPAKTHUUECKUX 3aHITUI;

fA&e)




¢ [IOATOTOBKA K KOJUIOKBUYMY,

¢ [IOATOTOBKA K 5K3aMCHY.

e Tembl pedepaToB BBIIAIOTCS K BBIMNOJHEHUIO TEpe]l HayajioM COOTBET-
CTBYIOILIETO JIEKIMOHHOTO LUKJIA. /J[ONONHUTENbHBIE AAHHBIE ISl BBIIOJHEHHUS pe-
depara (kpenoctb MOPoi, TabapuUThl TPAHCHOPTHBIX CPEACTB, TUIl KPEMU M T.II.)
CTYIEHTHI MOJYyYAOT UHIAUBUAYAIBHO.

[Tepeuens Tem pedepaton
e JlaTh onpeneneHue ropHbIM BbIpaboTkaM. OnucaTh OCHOBHBIE CBOMCTBA
ropHbIX nopoA. IIpuBectu npumep onpeneneHus pasmMepoB MONEPEYHOrO

CEUYEHUS] TOPHOU BBIPAOOTKH.

e JlaTp XapakTEpUCTUKY MaTEeprajgaM OPHOU KPETH.
e [IpuBectu nmpumMepsl pacué€ra AEPEBSIHHON, METAJUIMYECKON U aHKEPHOU

KpeTen.

e OnucaTh NpPOBEICHUE TOPU3OHTATBHBIX BEIPAOOTOK C MOMOUIBIO

OypOB3pBIBHBIX PalOT.

e Omnucatb NPOBEJECHNE TOPU30HTAIBHBIX BEIPA0OTOK C MOMOIIbIO KOMOATHOB.

e OnucaTpe NPOBEJAEHNE KaHAB U TPAHILIEH.

Meroanuyeckue yKa3aHusi K CCMUHAPCKUM 3aHATHAM
CeMuHapcKue 3aHATUS MO3BOJISIOT 0000IUTE U CUCTEMATU3UPOBATh MATEPH-
an, GopMHUpPOBATH Takue 00IIEeyYeOHbIE YMEHUs, KaK YMEHHSI CAMOCTOSITEJIbHO pa-
6otaTh (0TOMpaTh UH(OPMALIMIO, COCTABIIATH IUIAH BBICTYIUICHHSI, TOTOBUThH WILIIO-
CTPAaTUBHBIM MaTepHall, CIylIaTh BHICTYIUICHUS IPYTruX ydamuxcs). [ns aktuBuza-
LMY TIO3HABATEJIBHOMN NEATEIBHOCTH CTYyACHTAaM IPEJIaraeTcs BECTU 3allUCH B pa3-
JUYHON (opMe (CXEMBbI, TE€3UCHI, BHIBOJIbBI), OMPEICNATh Uil OTACIbHBIX yUYaIIUXCs

pousiu (OMIoOHEeHTa, FkcnepTa). CeMHUHAPCKUE 3aHATHUSI TECHO CBSA3AHBI C JICKIIUSIMHU.

24



[Tpunoxenue 2

MMHHUCTEPCTBO OBPA3OBAHUS 1 HAYKU POCCUMCKOU ®EJIEPALIN

Gbez[epaﬂbHoe rocyaapCTBEHHOC aBTOHOMHOC 06p330BaTCJ'H>HOC YUYPCKACHUEC BBICIICTO O6p330BaHI/I$1
«/1aabHEeBOCTOUYHBIN (eepaibHbI YHUBEPCUTET»
(AIBDY)

HA3BAHHUE HIKOJIbI (PUIHUAJIA)

®OH/I OHEHOYHbBIX CPEJICTB
no AucuuIiuiuHe «OCHOBBLI FTOPHOIO J1eJ1a)
Hanpasiaenue noaroroBku 05.03.01 «I'eostorus»
[Tpoduns «I'eomorus»
®dopMa OATOTOBKH OYHAS
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IMacnopTt ¢oHIa OLIEHOYHBIX CPEICTB

o JTUCHMIIIMHE «OCHOBBI TOPHOIo acjaa»

Koa u ¢popmysiupoBka komie-
TeHI[UHN

Jrtanbl GOPMUPOBAHUA KOMIETEHIMHI

IIK-4, TOTOBHOCTHL NPHUMEHSTH
Ha TpakTUKe O0a30BbIE OOIIe-
npodeccuoHanbHble 3HAHUS WU
HaBBIKM TIOJIEBBIX T€OJIOTHYE-
CKUX, Teo(PHU3UYECKHX, TEOXH-
MHUYECKHUX, THIPOTEOIOTHYe-
CKHX, He(DTEera30BBIX M IKOJIOTO-
TEOJIOTUUECKUX pabdoT TpH pe-
IIEHUH TPOU3BOJICTBEHHBIX 3a-
na4d (B COOTBETCTBHM C HalpaB-
JIEHHOCTBIO  (TIpoduiieM) Tmpo-
rpaMMbl OakajgaBpuara)

OCHOBBI TIOJIEBBIX T€0JIOTHYECKUX U TOPHO-
3Haer reoJIOrM4ecKux padot

ITpumeHsTh Ha HpakTHKE 0a30BbIE OOLIETPO-
(deccoHanbHbIE 3HAHUS U HAaBBIKH ITOJICBBIX
Te0JIOTUYECKUX, TeO()U3NIECKHX, TCOXUMUYE-
CKHUX, THUAPOTEOJIOTHYECKUX, HEPTEra3oBbIX U
HKOJIOTO-T€OJIOTHYECKHX padoT

VYwmeer

IIppuemamy M IPAaKTUYECKUMU METOJAMH  pa-
O00TBI Ha COBPEMEHHBIX IOJIEBBIX M J1abopa-
TOPHBIX T'€OJOTHYECKHUX, Te0U3NUECKUX, Te0-
Braneer XUMUYECKHX MPUOOpax, yCTaHOBKaxX M 000py-
JOBaHUM IIPU PELICHHHA MPOU3BOJCTBEHHBIX
3a1a4

IIK-5, roToBHOCTB K paboTe Ha
COBPEMEHHBIX TOJIEBBIX U J1a00-

CoBpeMeHHbIE MOJIEBBIE U J1a0OpAaTOPHBIE T'€0-
3Haer JIOTUYECKHX, re0(PU3NIECKUX, TEOXUMHUECKHUX
npulopax, yCTAHOBKHM U 000py/10BaHUE

PaboraTh Ha COBpPEMEHHBIX MOJEBBIX U J1a0O0-
pPaTOPHBIX TEOJOTHUECKUX, Te0(PHU3NUECKUX,

PaTOPHBIX T'€OJIOTUYECKUX, T€0- | YMeeT
reOXUMHYECKUX Npubopax, yCTaHOBKAX U
(hUBUYIECKUX, TEOXUMHYECKUX
o0opynoBaHUU
npubopax, yCTaHOBKax U 000py-
0BaHUH (B COOTBETCTBHH C MeToauKON  HCIOJIb30BAHUS  COBPEMEHHBIX
HAIPABICHHOCTHIO (IIpoduIeM) MOJICBBIX M JIADOPATOPHBIX TEOJOTHYECKHUX,
IPOrpaMMBI GaKanaBpuaTa) Braxeer reo(U3nMUecKux, TEOXUMHYECKHX MpHUOOpOB,
YCTaHOBOK M 00OPY/IOBaHMSI B IEJSX HUCCIIEN0-
BaHHA TOPHBIX IOPOA U NPOBENECHUSA IETPO-
rpauYeCcKux UCCIIEeIOBAHUI.
No | KouTtponupyemblie Kopp! u sTamnst OLeHOYHBIE CpeICcTBa
n/m | pasjienel / TeMbl q)OPMHPOBaHIE’I TEKYIIHIT KOHTPOJIb IPOMEKYTOIHAS
JUCTIMTUTAHBI KOMIIETEHIINH ATTeCTALHS
1 OO0mue mousarus o | [IK-4 3HAeT Bomnpocsl k
MECTOPOKICHUSIX U JK3aMeny |
TOPHBIX pBa0OTax yMeeT
BJIaJieeT Bomnpocsr k
JK3aMeHy 1
2 TpeboBanus k K5 3HACT Komnoxsuym 1o teme 1 | Bompocsr k
CXEMaM BCKpBITHUS (YO-2) 9K3aMeHy 2-8

26




IIAXTHBIX MOJIEH yMeeT [IpakTnueckoe 3aHATHE
1
BJIaJIEET Bomnpocsl k
JK3aMeHy 2-8
3HaeT Konnoxsuym no teme 2 | Bonpocs! k
TexHomorus mpo- (YO-2) sk3ameny 9-13
BEJICHIS TOPHEIX K-5 yMeeT IIpakTuueckoe 3aHATHE
P 2
BEIPabOTOK
BJIAJIEET Bomnpocs k
sKk3ameny 9-13
3HAET Komnmoksuym mo teme 3 | Bompocs! k
Cucremsi paspa- (YO-2) sKk3ameny 14-17
N — K5 yMeeT [IpakTnueckoe 3aHATHE
Y > 3
MECTOPOXAECHUN
BJIaJICET Bomnpocs k
sKk3ameny 14-17
3HaeT Komnnoksuym mo teme 4 | Bonpocs! k
T eXHOMOIHA 1 M- (YVO-2) sk3ameny 18-40
xammzawms otkpyl- | TIK-5 yMeer [IpakTuueckoe 3aHsTHE
b 4 (cemuHap)
TBIX TOPHBIX PaboT
BJIaJieeT Bomnpocsl k

sk3ameny 41-77
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IIIkana oueHUBaHUA YPOBHS C(POPMHUPOBAHHOCTH KOMIIETEHIUMI

Koa u popmyiu- | Dransl GpopMUPOBAHUS KOMITE- KpUTEepUU MOKAa3aTeJIu
POBKa KOMIIe- TEeHIUH
TEeHIHHU
[IK-4, roToBHO- - CHOCOOHOCTH  PACKPHITH
CTBIO TIPUMEHSITh CyTh ~ METOJOB  MOJEBBIX
Ha MpakTHKe 6a30- re0JIOTMYECKUX U TOPHO-
BBIE 0OmEenpodec- OCHOBBI TTOJIEBBIX re0JIOTHYECKHX PadoT;
menpod 3HaeT Berinonnenue P ’
CHOHAJIbHBIE 3HA- Fe0JIOTHYECKUX U J— o |- chopMyaHpOBaTh TEMY U
HUS Y HABBIKH . | TOpHO- COCTaBUTH IUIAH MPOBEACHUS
(ToporoBsIit HICHTU(DUKALTAH
[TOJIEBBIX T'€0JIOTH- Fe0JIOTHYECKUX MOJIEBLIX TE€O0JOTMUECKMX |
YPOBEHB) U IPUMEHEHUIO
YEeCKHX, reo(u3u- pabot TOPHO-TEOJIOTHICCKHIX PadoT;
YECKHX, TEOXUMH- - CIOCOOHOCTL 000CHOBATH
YECKHUX, TUIPOTEO- aKTYyallbHOCTh HCCIICA0BAHNUIA;
JIOTUYECKUX, -CIIOCOOHOCTh  MEPEUYHCIHUTh
HeTerazoBbIX HCTOYHHMKH HHDOPMAIHH
JKOJIOTO- [MpumeHsTH Ha -CIIOCOOHOCTH OCO3HAHHO
Tre0JIOrHYECKUAX MpakThke 0a30BbIe MPOBOJIUTh HA MPAKTHKE IO-
paboT mpu perie- obienpodeccuo- JIEBbIC I'€OJIOTHYECKUE U TOp-
HHH TIPOU3BO/I- HaJbHBIE 3HAHUA W HO-TEOJIOTHYECKHE PabOThI;
CTBEHHBIX 3a71a4 (B HABBIKM  IIOJIEBBIX - CHOCOOHOCTh OCO3HAHHO
COOTBETCTBHU C T'COJIOTUYCCKHUX HaﬁTH T bl II0O IIOJICBBIM
ymeer ’ OCO3HaHHOCTH pya
HAIPaBJICHHOCTHIO reo(hU3NIECKUX, TCOJIOTHYECKUM H  TOPHO-
(mpoaBuHY- BBITTOJTHEHUS
(podusem) mpo- ~ T€OXUMHYECKHX, feiicTB  (yMe reoJIOTHYECKUM paboTam;
rpaMMsbl 6aKa- Thil) TUPOreosoruye- ) y - CIOCOOGHOCT  OCO3HAHHO
JIaBpHaTa) CKux, Hedrerazo- MIPUMEHSTh METOJBI MOJIEBBIX
BBIX M  DKOJIOIO- re0JIOTMYeCKUX U TOPHO-
reoJIOTMYEeCKUX pa- reoJIOTMYeCKUX paboT  uist
6ot HECTaHJaPTHOTO petieHus
re0JOrHYECKHX 3a/aY;
- CIOCOOHOCTH
[Mpuemamu u mpak- -CIIOCOOHOCTh CAMOCTOSTEIIb-
TUYCCKUMHU MECTO- HO HpOBO,E[I/ITI: Ha HpaKTI/IKe
JaMu paGOTLI Ha IIOJICBBIC T COJIOTUYCCKUEC U
coBpeMeHHBIX 10- | CTemneHn TOPHO-TEOJIOTUYECKHe Pabo-
JIEBBIX W Jabopa- | CAMOCTOSTENBHO | THI;
TOPHBIX TCOJIOTHYE- | CTH - CHOCOOHOCTH  CaMOCTOSI-
CKUX, Treo(u3nde- | BBHIIOTHEHUSI TEJIbHO HAaWTH TPYJIbI MO Top-
CKHX, TeOXHMHUe- | IeHCTBHII B HO-TE0JIOTHYECKUM paboram;
BIasieeT (BB
i) CKHUX npubopax, | obmactu - CIIOCOOHOCTH  CaMOCTOSI-
COKMIA
YCTAHOBKaxX U 000- | MOJIEBBIX TENbHO TPUMEHSTH METOJIBI
PYJOBaHUU [pPU | TEOJIOTHYECKUX U | MOJIEBBIX TEOJOTMYECKUX U
pelreHnH MpOU3- | TOPHO- TOPHO-TEOJIOTHYECKUX paboT
BOJICTBEHHBIX 3aJ1a4 | I€0JIOrHYECKHUX JUISL PEIICHHs] T€0JIOTMIECKUX
pabor 3a1a4
- CIIOCOOHOCTH  CaMOCTOSI-
TCJIIBHO HpOBOIII/ITB II0OJICBBIC
rEOJIOTHYECKUE W TOPHO-
re0JIOTHIecKre paboThI
CoBpeMeHHBIE  T10-
IIK-5, roToBHOCTH p
JIeBble W Jabopa-
K pabore Ha co- OcobeHHocTu
3HAET TOpHBIE TEOIOTHYC-
BPEMEHHBIX TOJIe- BEINIOJTHEHUS
CKHe, reodusuie- . . - CHOCOOHOCTh IIPUMEHHTH
BbIX U Jlaboparop- . eUCTBUI Ha N
(TIOPOTOBBIA | ckMe, TreoXuMHUe- METO/ILI HCCIIETOBaHUIA,
HBIX  T€0JIOruye- oBen) 5 COBPEMCHHOM U
CKHE IpUOOPHI
CKHX, Teoduszmue- yp PHOOPEL, nabopaTopHOM
YCTaHOBKM M 000-
CKHX, T'€OXUMHYE- 000pyI0BaHUH
pyIoBaHUE

CKHX  Mpubdopax,




yCTaHOBKax u
obopynoBanun (B
COOTBETCTBHH  C
HaINpaBICHHOCTHIO
(mpodunem) mpo-
TPaMMBI Oaka-
naBpuara)

- CII0OCOOHOCTH PaboOTaTh C
TOPHO-T€OJIOTHYECKHM 000~
pyZOBaHHUEM,;

- CIIOCOOHOCTH HAWTH TPY.IBI
IO  TOPHO-TEOJOTHYECKOMY

Pabotath Ha coBpe- 000pyI0BaHUIO;
MEHHBIX TOJIEBBIX U - CIOCOOHOCTh MPHUMEHSTh
OC03HaHHOCTh .
11ab0paTOPHBIX Teo- METOJIBl HCCIICAOBAHUMA IS
yMeeT BBITTOJTHCHUS
JIOTHYECKUX,  Teo- . HECTaHJapTHOTO  pELICHHs
(npoBuHY- JIEWCTBHS Ha CO-
N ¢usnyecknx, Teo- TCOJIOTUICCKUX 3a/1au
THIH) BpEMEHHOM u
XUMHUUYECKUX  TIPH- - CIIOCOOHOCTH OCO3HAHHO
71ab0paTopHOM
0opax, ycTaHOBKax MPUMEHSTH TOpHO-
000pyI0BaHUHU
1 000py/JI0BaHUU re0JIOTHYecKoe
obopynoBaHue
-CII0COOHOCTH OCO3HaHHO
MIPOAHAII3HPOBATE  OCOOCH-
HOCTH TPUMEHEHHS TOPHO-
re0JIOrMYeCKOro  000pyaoBa-
HUSI;
MeTtonukoii HC-
MOJIB30BaHUSl  CO- - CIIOCOOHOCTH  CaMoCTOsI-
BPEMCHHBIX I10JIC- TCJIbHO NPUMCHATH TCPMHUHO-
BeIX ¥ naboparop- | Crenens JIOTWYECKUH amnmapaT B 00ia-
HBIX reoJIornye- | CAMOCTOSTEIBHO | CTH  TOPHO-TEOJOTHYECKOrO
ckux, reodusnye- | CTH 000pyI0BaHUs;
CKHX, TEOXHMHYE- | BBIOIHEHUS -CIIOCOOHOCTh MPOBO/IUTH
BIajeeT . .
et CKHUX npubopoB, | AHCTBHH B 00- | caMOCTOATENbHBIE PaOOTHI Ha
(BBICOKHIA) 060

YCTaHOBOK H 000-
PYIOBaHUS B LENAX
HCCIIEIOBAHHS TOp-
HBIX TIOPOX M MpO-
BEJICHHUsI MEeTporpa-
(buueckux wuccueno-
BaHUIl.

JACTH HUCIIOJIB30-
BaHUS coBpe-
MEHHOTO J1abopa-
TOpHOTO  000pY-
JIOBAaHUU

TOPHO-TEOJIOTHYECKOM
PYIOBaHUM ¥ TPEICTABIATH
UX pe3ylbTaThl Ha 00CyXne-
HHE Ha KPYIJbIX CTOJax, ce-
MHUHapax, Hay4yHbIX KOH{e-
PEHIHSX.
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MeToanueckue peKoMeHIaluu, ONpeesiioniue Npouexypbl OlleHUBAHUSA
pe3yJabTATOB OCBOEHMSI JUCHMILIUHbI

OueHouyHbIE CPeACTBA ISl POMEKYTOUHON aTTecTAlMU
[IpomexxyTouHass arrecTamnusi, B COOTBETCTBHHM C Y4YEOHBIM IUIAHOM,

npeaycMarpuBaet sk3ameH B koHue VI cemectpa.

Cnucok BOIIPOCOB Ha 3K3aMCH

1. Kakoe Tejio Ha3pIBaeTCs IIacTOM?

2.Kakoe Teio Ha3bIBaeTCs IJ1acTO00pa3HbIM?
3.Kakue Tena oTHOCATCS K cT010000pa3HbIM?

5.YTo Takoe «mpocTast KuiIa»?

6.Kakue Tena M0OKHO Ha3bIBaTh CJIOKEHHOM JKMJIOH?

7.JlaiiTe onpeeaeHue reoJIOrnIecKiM, OaTaHCOBBIM M TIPOMBIIIIJIEHHBIM
3amacam?

8.UTo moHMMaeTcs noj KPErnocThlo TOPHBIX NOPOI?

9.UewMm xapakTepu3yeTcsi yCTOMYMBOCTb TOPHBIX OPOA?
10.Kak onpenensieTcsi I0THOCTh TOPHBIX TOPO1?
11.Bo3ropaemMocTh 1 CaMOBO3rOPAEMOCTh YTOJbHBIX MJ1aCTOB?

12.Y1o Takoe ropubie BbipaOoTku? Ha kakue BUJIbI OHU MTOAPA3EISIOT-
cs1?

13.251eMeHThI TOPHBIX BBIPAOOTOK?

14.[JaliTe onpeaeneHue Kapbepy U pazpesy?

15.Ha3oBuTe Bce BepTUKAIBHBIC BHIPAOOTKH U AT UX OmpeaesieHue?
16.HazoBuTe BCce TOPU3OHTANIbHBIC BRIPAOOTKH U JIATE X onpeseicHue?
17.Ha3oBuTe BCe HAKJIIOHHBIEC BRIPAOOTKHU U JAalUTe UX ONpeiesieHue?
18.YTo MBI TOHMMAaEM IO Ha3BaHUEM IIaxTa M IIaXTHOE I10JIe?

19.Yt0 Takoe 3Tax, MaHelb, apyc?

20.Hanummre 3aBUCUMOCTb MEXKly IIPOMBIIIJICHHBIMY 3al1aCaMHt, IIPOU3-
BOJICTBEHHOI MOIITHOCTBIO U CPOKOM CITY>KOBI LIaXThI?
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21.HazoBuTe MTOCTOMHCTBA M HEOCTATKU MPSMOTO U 00PATHOTO TIOPSIKA
pa3pabOTKu dTaKEN UITU SIPYCOB?

22.YT0 Ha3bIBAIOT OKOJIOCTBOJIBHBIM IBOPOM IaxThl? Kakue okio-
CTBOJIbHBIE ABOPHI Bhl 3HaeTe?

23.®aKTOophl, BAUSIOLINE HA BEIOOP CXEM BCKPBITHA?

24.CxeMbl OTHOTOPU30HTHOTO BCKPBITHUS IIaXTHBIX Mosel. CylIHOCTb U
00J1aCTh MPUMEHEHUS CXEM OJHOTOPU30HTHOTO BCKPBITHSA?

25.BcKkpbITHE MECTOPOXKICHUIN BEPTUKAIBbHBIMU CTBOJIAMHU?
26.BckpbITHEe MECTOPOKACHUN HAKIOHHBIMHU CTBOJIAMU?
2'7.BCKpBITHE MECTOPOKIAECHUHN IITOJBHIMU?
28.KoMOuHHpOBaHHBIE CTIOCOOBI BCKPBITUSI MECTOPOKICHHI?
29CxeMbl MHOTOTOPU30HTHOI'O BCKPBITHUS IIAXTHBIX MOJIEH?
30.Be160p crnocoba BCKPBITHUS MIAXTHBIX MOJIECH?

31.HazoBute (popMbI MOMEPEUHOTO CEYEHUSI TOPHBIX BEIPAOOTOK?
32.Kak omnpenensitorcesi pa3Mepbl TOPHBIX BBIPAOOTOK?

33.Yt0 Takoe ropHasi Kpemnb?

34 .Kakue maTepuansl IPUMEHSIOT JI1 U3TOTOBIICHUS Kperen?
35.Kakue koHcTpyKIMM Kpener Bel 3Haere?

36.CtpykTypa pabouux MPOIECCOB, BBHITTOTHASMBIX IIPH MPOBEICHUN
TOPHBIX BBIPAOOTOK?

37.TexHOJIOTUYECKHE TTPOIIECCHI TIPH MPOBEIACHUHN TOPHBIX BHIPAOOTOK?
38.BbypoB3pbIBHOM CITOCOO MPOBEACHUS TOPHBIX BBIPAOOTOK?
39.KoMOuHUPOBaHHBIN CITOCOO MPOBEACHUS TOPHBIX BHIPAOOTOK?

40.Opranu3zanus padoT MpHU MPOBEICHUN TOPHBIX BEIPAOOTOK Oypo-
B3PBIBHBIM CITIOCOOOM?

41.Opranu3zanus padoT MPHU MPOBEICHUN BEIPAOOTOK TTPOXOTYECKUMHU
KoMOaitHaMu?

42 .Knaccudukaims morpy304HbIX MaIuH?
43 .Knaccudukarus mpoxoaq4eckux KomoaitHOB?

44.bypoBoe 000pyI0BaHUE JIJIs TOPHBIX pabOT?
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45.TexHOnOornuecKre MpOoIEeCChl U ONEPaINH, BBITOJIHIEMbIE B OUHUCTHOM
BBIpaboTKE?

46.CxeMbl pabOTHI KOMOAHOB?

47.CtpyroBas BeIEMKa yTiisi?

48.MexaHn3UpOBaHHBIC KPS OUUCTHBIX PadOT?
49.TexXHOIOTUYECKHE CXEMbl OUUCTHBIX padboT?

50.Opranu3anusi OYUCTHBIX paboT?

51.®opmbl opranuzanuu paboT B OYHCTHOM BhIpabOTKE?

52 Knaccuduxanus cucteM pazpabOTKH YTOJIbHBIX MECTOPOXKICHUNA?
53.CrutonHbie CUCTEMBI pa3pabOTKU?

54.Cton00BbIE CUCTEMBI pa3pabOTKU?

55.CucremMbl pa3pabOTKU MOIIHBIX YTOJIbHBIX MJIACTOB?

56.0nummTe CUCTEMBI Pa3pabOTKH C OTKPHITHIM BHIPAOOTAHHBIM MPO-
CTPaHCTBOM?

57.B xakux ciyyasx IpUMEHSIOT CUCTEMbI C Mara3uHUPOBAHUEM PY/JIbI?

58.Korna npuMeHsII0T CUCTEMbI Pa3pabOTKH ¢ KpEIJIEHUEM BbIpabOTaH-
HOTO MPOCTpAaHCTBA?

59.B kakux ciydasx menecooOpa3HO IPUMEHEHHUE CHCTEM C 3aKIaIKON
BbIPAa0OTaHHOTO MPOCTPAHCTBA?

60.[louemy TPUMEHSIOT CUCTEMBI C KPETUICHHEM M 3aKJIJIKON BhIpa0o-
TaHHOTO IIPOCTpPaHCTBA?

61.B uyeM gocTomHCTBA cCUCTEM Pa3pabOTKH ¢ OOPYIICHHEM BMEIIAIOIINX
nopoa?

62.J10CTOMHCTBA 1 HEAOCTATKHU CUCTEM C OOpYILIEHHUEM PYAbl U BMeIlla-
IOIIUX TTOpoJ1?

63.BckpbiTie pabo4rX rOPU30HTOB YTOJIBHBIX Pa3pe30B?
64.Knaccuduxanus cucteM OTKpBITON pa3paboTKu?

65.Cuctembl pa3pabOTKH ¢ epeMeIIeHUEM TOPO/Ibl BO BHYTPEHHUE OT-
BJIbI?

66.Cuctemsl ¢ IEPEMEILIEHUEM ITOPO/Ibl BO BHEIIHUE OTBAJIbI?

32



67.Cuctembl pa3paboOTKH ¢ IepeMeIIeHUEM TTOPOIbl BO BHEIITHUE Y BHYT-
pPEHHHE OTBAJIbI?

68. TeXHIKO-9KOHOMHUYECKHE TTOKA3ATEH OTKPBITHIX CUCTEM pa3padoT-
Ku?

69. DTamnbl pa3paboTKu HE(YTAHBIX U Ta30BBIX MECTOPOKICHUI?
70. PazpaboTka HePTIHOTO MECTOPOXKACHUS ?

71. Pa3zpaboTka ra30BbIX MECTOPOKICHUMA?

72. BeckommpeccopHasi ¥ KOMIIPECCOPHAsI KCILTyaTaIus?

73. Pa3Memenre CKBaXMH Ha IUIOINIAIA TA30HOCHOTO MECTOPOKICHUS?
74. DxoHomuyeckas 3QPEKTUBHOCTD Pa3padOTKH ra30HOCHOTO MECTOPOXKIe-
HUs?

75. Cucremsbl pa3pabOTKUA HEPTSIHBIX MECTOPOKICHUM?
76. CucteMsbl pazpaboTKu 0€3 BO3eHCTBUS Ha IJ1aCT?

77. CucteMbl pa3pabOTKU ¢ BO3JACHCTBHEM Ha IIJIACT?

MWHUCTEPCTBO OEPA30BAHMA U HAYKU POCCUMCKON ®EAEPALIUN
depepanbHoe rocyaapcTBeHHOe aBTOHOMHOe 06pasoBaTefibHOe yupexaeHue

n B¢y BbICLLErO obpasoBaHua

RAnbHEBOCTOYHLW  /Aa/IbHEBOCTOUHDINA pepepanbHblii yHuBepcutet (ABOY)
PEAEPANIbHBbIA
YHUBEPCHUTET UHKeHepHana WKona
Kadeapa ropHoro gena n KOMNIeKCHOro ocBoeHmaA reopecypcos (I 1 KOIP)

2018/19 yueOHbIi ro1 BECEHHHUI CEMECTP

3K3AMEHALIMOHHbIN

BUNIET Ne 1

OcHOBbI FOpHOroO aena

1 ®opmbl 3aneraHnA NONE3HbIX MCKONAEMbIX?

2 ®aKkTOopbI, BAMAOLWME HA BbIBOP CXeM BCKpbITUA?

3 TexHONOrMYeCKME NPOLLECCHI M ONepaLymmn B 04UCTHOM BbipaboTke?

3aB.kadeqpon

DK3ameHaTop
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IIpunoxenue 3

§

MHWHHCTEPCTBO OFPA3OBAHUSA 1 HAYKU POCCUMCKOM ®EJIEPAITAN
denepanpHOE TOCYIaPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPESIKICHHE
BBICIIETO MPO(ECCHOHATLHOTO 00pa30BaHuUs

«/{aabHEeBOCTOYHBIN (eepaibHbIN YHUBEPCUTET»
(ABDY)

NHXEHEPHASA HIKOJIA IBO®Y

KOHCIIEKTHI JIEKIUI
[To aucuurmmmae «OCHOBBI TOPHOTO JI€Ia»
Hanpasiaenue noarorosku 05.03.01 I'eostorust
[Tpoduns «I'eomorusi»
®opmMa MOArOTOBKHA OYHAS

r. BnagusocTok
2018
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JIEKIASA 1

BBenenue

PazpaboTka MeCTOpOXKI€HUH MOJIE3HBIX UCKOMAEMbIX BO3MOKHA TOJIBKO MO-

CJIC KQUCCTBCHHOTI'O UX U3YUYCHHA.

Pa3Be1aHHOCTH MECTOPOXKICHNSI OLIECHUBAETCS KaTETOPUSMU 3aI1aCOB, KOTO-
pble o0o3HavaroTcst OykBamu A, B, Ciu C,. Haunbonee nosHoe mpencTaBieHue o
Ka4eCTBE, KOJIMYECTBE MOJIE3HOTO UCKOMAEMOTO U HAPYIIEHHOCTH MECTOPOKICHHUS
naet kareropus A. Kareropus A — 3T0 3amacsl, OKOHTYPEHHBIE CO BCEX CTOPOH
TOPHBIMH BhIpa0OTKaMU. 3amachl KaTeropud B mpuMBIKarOT K 3amacam KaTeropuu A

Y pa3BeJlaHbl TYCTOM CEThIO MPOOYPEHHBIX ¢ TOBEPXHOCTU CKBAXKHH.

Taxkum 06pa30M, AJIsL OIIPEACIICHUS 3alIaCOB ITOJIC3HOI'O HCKOIIAEMOTI'O 110 Ka-

TteropusiMm A u B TpeOyeTcs mpoBeieHre pa3BeOYHBIX BEIPAOOTOK.

Hacrosiee nocodue gaet onpezesieHue reoioropa3Bej0uHbIX BRIPaOOTOK,
IPEJICTaBIICHUE O TOPHOM JaBJICHUU, OIUCHIBACT TEXHOJOTHUIO M MEXaHU3AIUIO

MIPOBEICHMS BBIPAOOTOK.

IIpoBenenne reooropa3Be0UYHbBIX BEIPAOOTOK OTIANYACTCS OOJIBIION TPY-
JIOEMKOCTBIO, JUTUTEITLHOCTBIO U BRICOKOM CTOMMOCTBI0. VI3ydnB TEXHOJIOTHIO U Me-
XaHW3aIMI0 TIPOBEICHUS BEIPAOOTOK, CIICITUATIUCT OYIeT CIIOCOOEH B KOHKPETHBIX
TOPHO-TCOJIOTHYECKUX U MPUPOJIHBIX YCIOBHAX MOI00paTh TOPHBIEC MAITUHBI IS
IIPOBEICHUSI BBIPAOOTOK, MaTepHas U KOHCTPYKITUIO KPETH M CHU3UTh JI0 MUHAMY-

Ma 3aTpaThbl Ha e IIPOBCACHUC.

Bo MHOrHX ciyyasix reojoropa3BeouHbIe BRIPAOOTKH MOTYT ObITh UCIIOJIb-
30BaHbl KaK dKCIUTyaTallMoHHble. CrielnaiucThl TOJKHBI YUUTHIBATh 3TOT (DaKTOp U
CBOEBPEMEHHO MIAaHUPOBAThH pa3Mephl BHIPAOOTKH, HEOOXOAUMBIE JIJIsl pa3MEIICHUS
CTAllMOHAPHOTO 00OPYIOBaHUS, MAaTepUaNl U KOHCTPYKIUIO KPEIH, TO3BOJISIFOIINE

JJIMTCIIbHYIO 9KCILTyaTaluro BBIpa6OTKI/I.
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1.001mee mosio’keHue 0 rOPHbIX BHIPA0OTKAX U MOPOAAX

1.1. Onpenesnenne 1 HaA3HAYEHUE TOPHBIX BHIPAOOTOK

["opHast BBIpaOOTKa — MCKYCCTBEHHAs MOJOCTh B 3€MHOM Kope, oOpazyemas B

pe3ynbTaTe BeJCHUS TOPHBIX padoT.

rOpHBIe BI)Ipa6OTKI/I MOI'yT OBITH IIOA3CMHBIMHU, C€CJIM OHH ITOJIHOCTHIO HAXO-
JATCS B 3€MHOH TOJIIC, 1 OTKPBITBIMHU, CCJIIN XOTA OBI OJHa N3 CTOPOH BLIpa6OTKH

KOHTaKTHPYET C MOBEPXHOCTHIO.

ITouck u Pa3BCKa IMOJIC3HBIX HCKOIIACMBbIX CBA3aHbI C IIPOBCIACHNCM PAa3BC-
JOYHBIX BBIpa6OTOK, a pa3pa60TKa MCCTOPOKIACHUA — IIPOBCACHNUECM IKCIITyaTalu-

OHHBIX TI'OPHBIX BI)Ipa6OTOK.

Hauyano ropHoii BeIpaOOTKH Ha3bIBAIOT y C T b € M. [loBepXHOCTh, IEpemelia-
IOIIYIOCS B IPOCTPAHCTBE, IJI€ BEAYTCS pabOThI 1Mo poxoake —3a0o0e M. bokawm
U BBIPAOOTKHU HA3BIBAIOT - OOKOBBIC IOBEPXHOCTH, K P O B JI € il — BEPXHIOIO MMOBEPX-

HOCTh, TOYBO n— MMOBCPXHOCTL, HAXOAAITYIOCS BHU3Y.

Ha3Banue ropHoii BBIpaOOTKH OrpeaenseTcs €€ CBsI3bI0 C MOBEPXHOCTHIO,

IMOJIOKCHHUEM B ITPOCTPAHCTBEC, HABHAYCHHUEM U APYTUMU KPUTCPUSIMU.

K o 'y ur a — oTKkpbITast ropHO-pa3Be0uHas BIpaOOTKa, HE UMEIOIIAs CTPO-
roii popmel, ¢ monepeyHbiMu pazmepamu 110 0,6 M u rayounoit ot 0,3 1o 0,6 M. Ko-
NYyIIY TPOBOJAT BPYUHYIO MPU 3aJIETaHUK KOPEHHBIX MOPOJ HEMOCPEICTBEHHO MO/

ITIOYBCHHBIMHU CJIOSMH.

PacducTxka- oTKpbITas TOPHO-pa3BeI0YHAS BIPAOOTKA HEMPABUIHLHOM
dbopmbl TiryornOM 710 1,0 M. PacuncTku mpoBOASIT Bpy4YHYIO Ha CKJIOHAX B BEPTH-

KaJJbHOM W IT'OPHU30HTAJIbHOM HaIIPpaBJICHUAX.
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KanaBa- OTKpPbITasd ropHas UJikd ropHO-pa3BcaovYHas BI)Ipa6OTKa, HMCHO-
rasa 1mo CpaBHCHHIO C I[JIPIHOﬁ HeOOJIbIIINE IMOIICPCUYHBIC PA3SMCPHI. Haznauenme ka-
HaB B I'COJIOTHH — 06Hapy}KeHI/I€ BBIXOIOB I'OPHBIX IIOPOA, B3ATHC Hp06 JJIsL aHaJlInu-
3a. KanagBebl IMPOBOJAT, B OCHOBHOM, BKPCCT IIPOCTHUPAHUA IIOPOA, YTO IIO3BOJIACT

MIpY HaUMEHBIIIEeH JUTMHE BBIPaOOTKH OBICTPEE BCKPHITH MOJIE3HOE UCKOTIAeMOE.

T p anue s - OTKpbITas TOPU3OHTANIBHAS TOPHASA BEIPa0OTKA, IPOBOAUMAS
10 IPOCTUPAHUIO UM BKPECT MPOCTHUpaHUs nopoh. TpaHiues oTanyaercs OT KaHa-
BbI OOJIBIIIMMU pazMepamMH MOMEPEYHOro ceueHus. TpaHIlen MOTyT IPOBOJUTHCS
KaK JUIs pa3BEIKU MECTOPOKICHUH IOJIE3HBIX UCKONIAEMBIX, TaK U U1 BCKPBITUS

IUTACTOB TOJIE3HOTO UCKOIAEMOT0 MPH OTKPBITOH pa3padoTKe.

HOI[BGMHI)IC T'OPHBIC BI)Ipa6OTKI/I CIIyzKaT I pa3BCAKHU U IJIA p33pa6OTKI/I

MGCTOpO)KIleHI/Iﬁ ITOJC3HBIX UCKOIIACMBbIX.

C T B 0 1 — BepTUKAJIbHAS WM HAKJIOHHAS rOpHasl BRIpaOOTKA, HUMEIOITas
HEMOCPEACTBEHHBIN BBIXOJ HA 3€MHYIO ITOBEPXHOCTH U CIIyXallast J1Jjisi ToAbEMA Mo-
JIE3HOTO UCKOITAeMOTO, TTOPO/IbI, CITyCKa MaTepHAIIOB U 000PYI0BaHHMS, CITyCKa U
MOIbEMA JIFOJIEW, BEHTWISILIUK, BOJIOOTIIMBA, IOAAYX SHEPTUU U Ap. Lieseu. B mpo-
11ecce MPOXOJIKU CTBOJIA OH MOXKET OBbITh UCIOJIB30BaH KaK TOPHO-Pa3BEAOYHAs BbI-
paboTka. BeipaboTka ¢ PyHKIIMSIMHU CTBOJIA, HE UMEIOIIAsl HETTOCPEICTBEHHOTO BhI-

X0Ja Ha MOBCPXHOCTDb, HA3BIBACTCA - CJICII O U CTBOIL

Iy p ¢ — BepTuKanbHas (peke HAKJIIOHHAS) TOPHAs BRIPAOOTKA, MMEIOIIAs
HETIOCPEIICTBEHHBIN BBIXOJ HA IOBEPXHOCTD, IPEJHA3HAYCHHA IS TIOUCKA U pa3-
BEJIKU IOJIE3HOTO0 UCKOMAEMOT0, a TAKXKE BEHTUJIALIMU, BOJIOOTIMBA, TPAHCIIOPTUPO-
BaHMS MaTepUaJioB, CIIyCKa U MobEMa Jitojaei. B oTiimuun ot ctBoja mrypdsl nume-
10T IIyOUHY He 00Jiee HECKOJBKUX JIECATKOB MeTpoB. Hermybokue urypdsl Kpyrio-

IO CCUCHUS HA3BIBAIOT AYJAKaMU.

III T 0 1 b H 51 — TOPU3OHTATIbHASI TOPHASI BBIPAOOTKA, UMEIOIIAsl HETIOCPE/I-

CTBEHHBIW BBIXOJI HA MOBEPXHOCTbh, MPOWUICHHAs IO NPOCTUPAHUIO WA BKPECT MPO-
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CTUPAHUS TIOPOJI U CIyXKAIas I pa3BeIOYHBIX pabOT, a B MPOIECCe IKCILTyaTaIiH
MECTOPOXKACHUS JIs IEPEMELIEHHS TPY30B, MOJE3HOIO UCKOIMAEMOr0, TOPObI, JTIO-

nei, BEeHTWISIIIUHI, BOJOOTIIMBA, I10/1a4l SHEPTUHU U APYTUX IIeJCH.

K B e pmaar - ropuzoHTanbHas TOpHAsi BEIpaOOTKa, HE UMEIOIIasi HENo-
CPEACTBEHHOI'O BbIXO/1a HA IIOBEPXHOCTH, IIPOMUICHHAs BKPECT IIPOCTUPAHUS ITOPOJL
U CITy’Kaluas JJs epeMeleH sl T0JIe3HOr0 NCKOMaeMoro, Hopo/ibl, 000pyA0BaHuS,

JII0JIeH, BEHTUJISAILINM, PAa3BEJIKH MECTOPOKICHUS U IPYTUX LIEJICH.

I T p e K - ropu30OHTalIbHAs TOpHasi BEIpaOOTKa, HE UMEIOIIAsl HEMO-
CPEACTBEHHOTO BBIX0J1a HA TOBEPXHOCTh, MPOUAEHHAS 110 MPOCTUPAHUIO T10-
JIE3HOT0 MCKOIIAaeMOro, U ClIyKalas sl BbIIAa4U I10JE€3HOI0 UCKOIIaeMOoro,
JOCTAaBKU B OUMCTHOU 320011 MaTepuanoB U 000OpyAOBaHMS, IEPEIABUKEHHUS
JIOJIEW, BEHTWIISAUU U Apyrux ueneut. LTpek, mpoWaeHHBIN MO IMyCThIM I10-

poaaM, HA3bIBACTCA IMOJJCBBIM IITPCKOM.

O p T - ropus3oHTalIbHAs TOpHas BEIpabOTKa, HE UMEIOIIasi HEMOCPeI-
CTBEHHOT'O BBIXOJ]a Ha MOBEPXHOCTh, MPOMJIEHHAS BKPECT MPOCTUPAHUS T10-
JI€3HOT0 UCKOMAEMOT0 OT €ro MOYBBI A0 KPOBJIHU U CIy>XKallas AJisi T€0J0ro -
pa3BenoYHbBIX paboT. JiuHa opTa onpenensieTcss MOITHOCTHIO MOJIE3HOTO M C-

KOoImacmMoro.

P acceuka-BepaboTKa, He UMEIOIIAsg HEMOCPEICTBEHHOTO BhIX0/1a
Ha MOBEPXHOCTh, MPOBOAMMAS B LIEJSIX pa3BeJIKU U3 MIypQOB, MITOJIEH, IITPE-

KOB U JIPYTUX BHIPaOOTOK.

Boccrtato muit — BeIpaboTKa, HE UMEIOIIAs HEMOCPEICTBEHHOTO
BBIX0J1a HA MOBEPXHOCTh, MPOMIEHHAA MEXY ABYMS TOPU30HTAIbHBIMHU T1a-
paIeIbHBIMHU BBIpA0OTKAMU COCEJIHUX TOPU30HTOB U CIIy’Kalas JJisi BEHTH-

JSIUM, CIYCKa MOPOAbl HA HUXKEJIEKAIIUNA TOPU3OHT, IEPEMEIICHUS JIFOJAEH U
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T. 4. BoccTaromui NpoUACHHBIN O MyCTHIM ITOPOJAAaM HA3bIBAKOT I1 O JI € B Bl

M BOCCTaAIlIOIIHW M.

Y K 11 0 H - HaKJIOHHAas BLIpa6OTKa, HpOﬁHCHHaH II0 MaaACHHUIO I1JIaCTa,
KaK IIpaBHJIO, CBECPXY BHU3, HC UMCIOIIAaAd HCIIOCPCACTBCHHOI'O BbIX0O/Ja HA IO~
BCPXHOCTDb, U ClIyzKallasa OJIsd NoJabEMA MOJIC3HOTO HCKOIIacMOTIo, IMMPOBCTP -

BaHHA, BOOOOTIINBA U APYI'UX ueﬂeﬁ.

bpeMcOepr - HakJIOHHas BeIpabOTKa, HE UMEIOIIAsi HEMOCPEeI-
CTBEHHOTO BBIXOJ]a Ha MOBEPXHOCTh, MPOUACHHAA MO MaJCeHHUIO TJIacTa, Kak
MpaBUJIO0, CHU3Y BBEPX U CiyXkallas Ajs CIIyCKa MOJE€3HOT0 HCKOMAEMOTO

Ha HH)KGJ'IG)K&IHI/Iﬁ ITOPU3O0HT, IIPOBCTPUBAHUA, U APYTUX ].IGJICI?I.

1.2. OcHOBHBIE CBOWCTBA TOPHBIX MOPOJ

J1J1s1 BBITIOJTHEHUS! TEXHOJIOTHYECKUX MPOIECCOB MIPU MPOBEICHUU T'€0JI0T0-
Pa3BEOYHBIX BHIPAOOTOK TpeOyeTcs 3HaHUE HEKOTOPHIX (PH3UKO-MEXaHUUYECKUX
CBOMCTB TOpHBIX MOpo. CBOMCTBA MOPOJI BIMSIOT HA BEIOOP criocoba ux paspyiie-
HUS1, BBIOOP TOPHOIIPOXOAUECKOTO 000py10BaHusl, POPMBI BBIPAOOTOK, KOHCTPYK-

LMW KpPEMH, TPAHCTIOPTUPOBKHU MOPOJ U T.A.

CBOMCTBA TOPHBIX MTOPOJT 3aBUCAT OT MUHEPAJIIBHOTO COCTaBa, CTPYKTYPBI,

XapakTepa BHYTPEHHUX CBS3EH.

CnoucToOCTBb NOPOJ OLEHUBACTCS BU3yalIbHO. CIOUCTOCTH ONpEaes-
€T CIIOCOOHOCTh TOPHBIX MOPO/I PACCIANBATHCS IO KOHTAKTHOM MI0CKOCTH. [Topoibt
CO CJIA0BIMU CBSI3SIMU MEX]Ty CIIOSIMH JIETKO PAacCIauBalOTCs U OOPYLIMBAIOTCS B

OOHAKECHUSX.

TpemmHOBATOCTBH, Kak U CIOUCTOCTh, XapAKTEPU3YyET MACCUB TOP-
HBIX 1TOpol. TpernumHbl 0cIabsI0T TOPHBIN MACCUB U BIUSIOT HA MPOIIECCHI TIPU

POBEJICHUU U KPETIJIEHUU BbIPAOOTOK.

39



ITo pPHUCTOCTDb XapaKTCPU3YCTCA HAIMINEM B IOPOJAC MCIIKUX ITYCTOT
MCIKAY 9aCTHIAMH U OLICHUBACTCA UX IIPOUCHTHBIM COACPKAHHUCM. HOpI/ICTOCTB n3-

MEHSET IJIOTHOCTh TOPHOM MOPOJIbI U €€ MPOYHOCTHBIE MOKA3aTENH.

[I10THOCTB TOPHBIX MOPOJ BEIPAKAETCA OTHOLIEHUEM MACCHI K 00bE-
My. Takum 00pa3oM MIOTHOCTh XapaKTEPU3yEeTCsl HE TOJIBKO CBOMCTBAMH MOPOJIHI,

HO ¥ HAJIMYUEM B HEU IIOp U MUKPOTPCIIHH.

O603HaunB uepe3 U 00bEM 00pa3siia, a uepe3 U; 00bE€M ero MUHEPaIbHOTO
CKeJIeTa MOJIy4YuM

G50
U

r7e y - 00bEMHBIN Bec (TIIOTHOCTD), r/em’;
O - yIeIbHBIN Bec (IJIOTHOCTH), r/em’;
G - Bec oOpa3siia mopoJsl, T.

TBepaocCTBh— CBOMCTBO TOPHOM MTOPOJIBI OKA3bIBATH CONPOTUBIICHUE
BHEJIPEHUIO B HEE€ MHCTPYMEHTA. TBEpAOCTh ONPEAEIsieT CONPOTUBIAEMOCTh TOPO-
JIbl pa3pyILICHUIO IpU OYPEHUHU U BIUSAET HA CKOPOCTh OypeHHUs U BBIOOP TBEPAOTO

CruiaBa i O0ypoBOTO HHCTPYMEHTA.

AOGpa3uBHOCTH - CBOICTBO TOPHON TTOPOABI UCTUPATH KOHTAKTUPYIO-
IIME C HeM MOBEpXHOCTU. AGPA3WBHOCTH BIUSET HA BEIOOP MaTepuasa JJisi U3rOTOB-

JIEHUSI TOPHOTO 00OPYAOBaHUS U €r0 KOHCTPYKTHUBHBIE OCOOCHHOCTH.

B 13K 0 ¢ TBb - CBOMCTBO FOPHOM MOPOABI OKA3bIBATh COIIPOTUBJIICHUE CHU-
JaM CTPeMSIIIHUMCS pa3beIMHUTh €€ YacTUIlbl. Bsizkue nopoabl TpeOyroT O0JbIIEro

pacxoaa B3PbIBUATHIX BCIICCTB, YCM MCHEC BA3KHUC.

YCcTOWUYHUBOCTB - CBOMCTBO TOPHOU MOPOJIBI HE 0OPYIIATHCS TIPH 00-

HaXKeHUH. YeM OO0JIbIIYI0 TUIOMIa b OOHAXKEHUS JOITYCKaeT Mopo/ia TeM OHA YCTOM-
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yuBee. Y CTOMYMBOCTD OPObl YUUTHIBAETCA MPU BBIOOPE KPENU U TEXHOJIOTUH €€

BO3BCACHMU.

Pa3pbeixnsgsemMocCTb - cnocOOHOCTh TOPHOU MOPO/IBI YBEIMUHUBATHCS B
o0BEMeE mocie e€ OTAeNeHNs OT MacCuBa U ApoOeHus. Pa3phixisieMocTh XapakTe-

pusyetcs KodhPUIIMEHTOM pa3phIXJIeHUs

rae  V,— 00bEM pasapoOaeHHON MOPOIBI; V- 00BEM IOPOJIBI B MACCHUBE.

BGJ'II/ILII/IHy KOB(b(l)I/II_[I/IeHTa Pa3pPbIXJICHUA H€06XOILI/IMO YUYUTBIBATH IIPpU

TPAHCIIOPTUPOBAHUU ITOPOJBL, €€ PA3MEIICHUU B OTBAJIAX U T.J.

KpenocTs— ycloBHOE TOHATUE, CAHMBOJIU3UPYIOIIEE COBOKYITHOCTh M€-
XaHUYECKHX CBOMCTB TOpHBIX opoA. M.M. [IpoTOabSIKOHOB IPEAI0KIII 1JISI pac-
4y&Ta pa3IMYHBIX MPOILIECCOB MPUMEHATH KOA(PPUIIUEHT KPEMOCTH MOPOI, KOTOPHIT

OTpeIeIIsIeTCs KaK

_ Gooe

f=—n-,
100

rie Gy - Ipeies MPOYHOCTH MOPOAbl Ha OHOOCHOE CHKaTue.
[Toponas! o kpenoctu o0ObeauHeHsl B 10 kaTeropwuii (tadm. 1).
Tabmua 1

Krnaccuduxkarus mopos mo KpernocTu
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Crenenp Kpernoctu

Koaddurment

Kareropus KpEIOCTH
| B BrICIICH cTeneHn kperikue (0a3abT, Haubosee Kper- 20
KUE€ KBapIUTHI U Jp.)
I Ouenb kpenkue (KBapil, TOPHUPUTBHL, TPAHUTHI U JIP.) 15
Il Kperkue (kpenkuie necuaHuky, U3BECTHSIKU U JP. ) 10
" Kperikue (kpernkuie U3BeCTHSIKY, MMECYaHUKU, MPaMop 1 3
a
ap.)
v JIoBOJIbHO KpeTikre (TIECYaHUKH, KeJIe3HBIC PYIbI U AP.) 6
, J10BONBHO Kperkue ( IECYaHUCThIE CIIaHIIbI, CIIAHIICBBIC 5
a
NIECUaHUKH )
\ Cpennue (caHIpl, MEprelib U Jip.) 4
Va Cpennue (crmaHIpl, >KeNe3HbIE PYIbI U Ap.) 3
VI J10BONBHO MSATKHE (CTIaHEeII, MEJI, MeP3JIbIi TPYHT, THIIC | )
ap.)
VI JloBONBHO MsiTKME (IIEOCHUCTBIN TPYHT, KaMEHHBIH 15
a )
yTroJib, OTBEP/ICBIIIAs TJIUHA U JP.)
VI Msirkue (rnvHa, TIMHUCTBIN TPYHT, MSITKUMA Ka- 10
MEHHBIN yTroJjIb U JIp.) ’
Vlila Msirkue (MsiTkast TJIMHA, JIeCC, TPaBHA | JIp. ) 0,8
VIl 3emiHcThIe (3eMIIsl, TOpQ), CYTIIMHOK, CHIPOM TIECOK U JIp.) 0,6
IX Cohimyune (JIECOK, HACBITHAS 3eMJIS Pa3pyIICHHBIHA 05
yTOJIb) ’
X [InbIByune (MIbIBYHBI, OOJOTUCTBINA TPYHT, PA3KIKEH- 0.3

HbI€ TPYHTHI U JIp.)
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Knaccudukaiys nopoapl HCTIONb3yeTCs MIPH pacuyeTax rOPHOTO JIaBICHHUS,

paspylieHus mopoJi KoMOaltHaMu, TapaMeTPOB B3PBIBHBIX palbOT U Jp.

bypuMoCTBb— CONpOTUBISIEMOCTh TOPHOM TTOPO/IBI B IIpoliecce OypeHus.
OrneHNBaETCSI CKOPOCTHIO, BPEMEHEM U SHEPTOEMKOCTBIO OypEHUS €IUHUIIBI JITTHHBI

CKBAKMHbI I TIITyPa AJI KaXKA0T0 THUIIA 6yp0BOI>i MallluHBbI.

1.3. ®opmMbl ¥ pa3Mepbl FTOPHBIX BLIPA0OTOK

Ha Bb160p popmbl ceueHunst BbIpaOOTOK BIUSIOT: TOPHOE JaBICHHUE, (PUZUKO-
MEXaHUYECKHE CBOMCTBA TOPHBIX MOPO/I, YCIOBUS MOICPKAHU, HA3HAYECHUE, CPOK

CITy>KOBI BEIPAOOTKHM M IMTPUHATAST KOHCTPYKLUS KPETIH.

JU1s TOPU30HTAIIBHBIX M HAKJIIOHHBIX BBIPAOOTOK BO3MOXHO MPUMEHEHUE
MPSMOYTOJIbHOM, TPANeUEeBUAHON, CBOAYATOM, IOJKOBOOOPA3HOM, KPYTIIOH, 3J1-

JUNITHYECKON HOpM CeUeHUSI.

[Ipu oTcyTCTBHUM OOKOBOTO AABJICHUS U CPOKE CIIYKOBI BBIPAOOTKH 110 3-5
JIET IPUMEHSIOT B OCHOBHOM JIEPEBSHHYIO KpEIlb, IpU1aBasi BbIpabOTKeE MPsiMO-
yroasHyto ¢popmy (puc. 1). [Ipu 6oab11emM cpoke ciyKObl M TE€X K€ YCIOBHSIX 1ie-

J1ec000pa3HO MPUMEHECHHE METAUTMYECKON U CMEIIIAaHHOW KPEITH.

g - ey D v
L T e

fm_

4
5
y
]
!
]
d

1

Puc. 1.
IpsimoyroabHast
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Puc. 2.
TpaneueBuaHas

TpanenueBuanas popma BIpaOOTKH IPUMEHSETCS IPU HAJTMUUU BEPTH-

KaJIbHOTO B OOKOBOTO HaBJICHUS CPABHUTCIIBHO HEOOJIBIION BEJTUYHMHEL.

B 3aBucumoctu oT "~ CIIy>KObI BBIpAOOTKHU Kperb MOX ™™ 5~ "™b Jiepe-
BSHHAs, METAJJINYECKAS U YHas kene3o0eToHHas. Hemocran 'UCHUS

SBJISIETCS] HAIMYME U3ITUIIKOB TUIoMmanu (puc. 2).

ApouHnas (popma BeIpaOOTKH MTPUMEHSIETCS NMPU 3HAYNTEITHLHOM JIaBJICHUN
CO CTOPOHBI KPOBJIH BhIPaOOTKU. CBOMIBI MOTYT OBITh: OJNYIIUPKYJIbHBIE (pUC. 3),
MTOHWKEHHBIE (TPEXIIEHTPOBBIE IIM KOPOOOBLIE) (puUc. 4), MOBBIIICHHBIE (1Tapado-
nuyeckue). MaTepuanioMm Kpernu MOXKET CIY>KUTh MeTasll, 0€TOH, COOpHBIN »kKeje-

300eToH. V3uIKoB 1miomiaam 0oJblie, 4YeM MpHu TparnenueBuaHon Gpopme BeIpa-

OOTKH.
Puc. 4. KopoboBasi popma
Puc. 3. IloayuupkyabHas (popma BbIPA0OTKH
00padoTKu

3aMKHYTbIE METaNINYeCKUE, OETOHHBIE U COOPHBIE KENIe300€TOHHBIE KPEMH
PUMEHSIOT IIPH BCECTOPOHHEM JIaBIICHUH, HATHUMs Mydammx nouB. ®opma Breipa-
OOTKH MPU TOM MOXKET ObITh KPYTJIOH, SJUIMITHYECKON, MOAKOBOOOpa3HoM. 13-

JIUIITKY TUTOMIAU TaKUX BBIPAOOTOK 3HAYMTEIBHBI (pHC. 5).
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Puc. 5. Kpyraas gopma BeIpadoTKH

Pa3Mepbl monepeyHoro ceueHus ropu30HTaIbHBIX BRIPAa0OTOK B CBETY 3aBU-
CSAIT, TJIABHBIM 00pa30M, OT UX Ha3HAYEHUS U ONPEALAtOTCS rabapuTamMu MOABUK-
HOT'0 COCTaBa, YMCIIOM PEJILCOBBIX MyTEH, IIUPUHOM KOHBEWEPA, PACCTOSTHUEM MEXK-
1y KpPEenbio BEIPAOOTKH 1 HanOoJiee BBICTYMHAIOMICH YacThiO MTOABMYKHOIO COCTaBa
WM KOHBeHepa, cnocoO0M MepeIBUXKEHUS JTI0JICH U KOJIMYECTBOM MPOXOASIIETO 10
BBIPaOOTKE BO3/ayXa JJIsl MpOBETpUBaHus. Pa3zMeprl monepeyHoro ceueHus BoIpado-

TOK YCTAaHABJIMBAIOT B COOTBCTCTBHUH C TpC6OBaHHHMH IIpaBHJI 0Ce30I1aCHOCTH.

Paccrositnue ot Hanbosee BBICTYMAONINX YaCTE BATOHETKHU WITH DJICKTPOBO3a
JI0 KpeIu YCTaHOBJICHKI MpaBuiiaMu 0e3onacHocTy He MeHee 0,25 M - TIpu IepEeBsIHHOM,
METAJUTMYECKON, COOPHOM JKeIe300€TOHHOM B IPYTHX PAMHBIX KOHCTPYKITUSIX KPEH U
He MeHee 0,2 M - PU CIJIONTHON KPETr U3 MOHOJIUTHOTO OETOHA, KeJle300€TOHA WITH

KaMH:I.

CBOOOIHBIN MPOXO IS JTFOACH, U3MEPSEMBIN MeX Iy HauOoJIee BICTYIIA0-
e KpOMKOM rabapuTa MoJBUKHOTO COCTaBa U KPEMbIO WK Pa3MEICHHBIM B BbIpa-
00TKe 000pyI0BaHuEM (TPyOOTIPOBO/I, KaOeNb U Jp.), JOJDKEH ObITh He MeHee 0,7 M 1

BBIJICPKMBAETCS HA BBICOTE HE MeHee 1,8 M (puc. 6).

BepxHAK

CTonKun 3aTaXKKa

\ Knnuba
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Puc. 6. Pazamepsl monepevyHoro ceyeHus: BIpabOTKU

3a30p MeXAYy JBYMsI BCTPEUHBIMU AJIEKTPOBO3aMU (BaroHETKaMM) Mo Hanbo-
Jiee BBICTYIAIOIIMM YacTsM JOJKeH ObITh He MeHee 0,2 M. Ha 3akpyriieHusix u B
MecTax YKJIaJIKU CTPEJIOK BETUYMHA 3a30POB MEXKAY MOJBUKHBIM COCTABOM U Kpe-
TbIO, & TAKXKE IIMPUHA MEXAYITYThs IOKHBI ObITh YBEJIUYEHBI B 3aBUCUMOCTH OT

paanyca 3aKpyTriIeHUs U )KECTKOM 0a3bl MOJABUKHOTO COCTaBA.

B BrIpaboTkax, 000py10BaHHBIX KOHBEHEpaMHu, MPOXOJ] IJIs JTFOJEH C OTHOM
CTOPOHBI J10JKEH ObITh He MeHee 0,7 M, a 3a30p MeX1y Kpenblo 1 KOHBEHepoM ¢
npyroii - 0,4 M; 3a30p OT BEpXHEHN BBICTYIAIOIIEN YaCT KOHBEMEPA 10 BEPXHAKA

Kpenu nospkeH O0bITh He Menee 0,5 M. [llupuHa mpoxoa0B y HATSKHBIX U MPUBOTHBIX

rOJIOBOK KOHBelepa J10JKHa ObITh He MeHee 0,6 M.

BricoTa BBIpa6OTOK B CBCTY CYHUTACTCA OT YPOBHA Oajacta U B OTKaTOYHBIX

OTAXXHBIX HTPCKAX AOJDKHA OBITb HEC MEHee 1,9 M, a B IPOMCKYTOYHBIX - HC

MEHEE
1,8 m.

HJ'IOI]_[aI[B MONCpPCHYHOr0 CCUCHU BBIpa6OTKI/I BYCPHC CJIaracTcs n3 1orcpeyu-

HOI'0 CCUCHUA B CBCTY IUIIOC ILUIOIIAb, 3aHUMAacMas KPCIIbIO, 3aTsAXKKaMU, 336YTOB-
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KOH 1 OayutacTHRIM cioeM. Ha 3aTsokky 1 3a0yTOBKY TOOABJISIOT IJIOMIAAbL B COOT-

BCTCTBHH C HpHHﬂTOﬁ KPCIIbIO.

OcHoBHBIMHU (hOPMAMHU MTOTIEPEYHOTO CEUEHUSI BEPTUKAIBHBIX CTBOJIOB B
HACTOSIILIEE BPEMSI SIBIIFOTCS KpyTJiasi U MPSIMOYTOJIbHAs, KOTOPbIE 00YCIaBINBAIOTCS

Ha3HAYCHHUCM, MAaTCPHUAJIOM KPCIIK U CPOKOM CJ'Iy}K6I>I CTBOJIA.

IIpumeHeHre B KaueCTBE KPEMEKHOTO MaTepraa epeBa peIonpeaessieT
OPSAMOYTOJIbHYIO (POpMY HOTIEPEUHOTO CEUEHUs CTBOJIA. BOJbIION CPOK CITy:KOBI
IIaXThl BbI3BIBAET HEOOXOANUMOCTh IPUMEHEHUS KPENU U3 MOHOJIIMTHOTO OETOHA MU
&KeNe300€TOHHBIX TFOOMHTOB, YTO IPUBOJUT K BBIOOPY KPYIJION (POPMBI MONEPEUHOTO
CEYeHHUs CTBOJIA. B CBS3M ¢ 3TUM OCHOBHOM (POPMOIA MONEPEYHOTO CEYEHHSI CTBOJIOB

ABILICTCA Kpyriiasd.

OnpenenstoT pa3Mepsl MONEPEYHOr0 CEYEHHS CTBOJIOB HA OCHOBAHMU: BHEITHHUX
pa3MepoB NMOABEMHBIX COCYZOB, 3a30POB MEKIY COCYAaMH U KPEIbIO CTBOJIA,
YCTaHOBJICHHBIX ITpaBUiIaMH Ge30macHocTH (He MeHee 150 MM npu MeTaJTMYecKuX
mpoBoAHUKaX U He MeHee 200 MM Mpu AepeBSHHBIX), 3a30poB (He MeHee 200 MMm)
MEXKY IBYMS ABMXKYLIMMUCS COCYIaMU IIPU OTCYTCTBUM PACCTpPeEsIa MEKy HUMH,
3a30pOB MEXY MOJABEMHBIMHU COCYJJaMU U paccTperamMu (He HECYIIMMHU MPOBO/I-
HuKkd - 100 MM 1 HECyIIIUMHU TTPOBOAHUKY - 70 MM), ITUPHUHBI PaCcCTPEIIOB; MOTIe-
PEYHOT0 CEYEHUS JIECTHUYHOTO OTIEJICHMS], TONIEPEYHOr0 CEYEHUS OTAEICHUS [
TpyOOIPOBOJOB U KaOese, MONepeuHoro CeYeHusl OTIAEICHUS UCII0JIb3YyEMOIO
npu yriayOke CTBoOJIA.
Bonpocwt ona camonpoeepku
1. [JaiiTe onpeaeseHue cTBOJIaM, yp(y, TpaHuiee, IITOJbHE, IITPe-
Ky, KBepuuiary, opry, opemcoepry, yKJIoHy, CKaTy, BOCCTalOIIEMY.
2. Ha3zoBute BO3MO:XHBbIE (GOpPMBI TOPHBIX BbIPA0OTOK M JAO0CTOUH-
CTBA, KOTOPbIMH Ka:K/1as U3 HUX 00,1a/1aeT.
3. KakoBbl 3230pbl M€Ky KpeNnbi0 M MOJABHKHBIM COCTABOM B IOpH -

3OHTAJBbHBIX U HAKJIOHHBIX I'OPHBIX BblpﬂﬁOTKaX?
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YT0 NOHMMAIOT MO/ CJAOUCTOCTHIO MOPOA?
Kak oueHuBaeTcss TpelIMHOBATOCTh Mopoa?

Kak onpegensiercss NOPUMCTOCTb U IJIOTHOCTb MOPOA?

N o o A~

Kaxkoe Bo3aeiicTBHe HA HHCTPYMEHT OKAa3bIBAKOT a0pa3svBHbIE I10-
poabi?
8. [y yero Hy’KHO 3HATH Pa3pPbIXJIsIEMOCTb MOPOABI?
9. Kak onpeaeasiercss kKo3()(pUUUEHT KPENOCTH MOPOJ MO peKOMeH-
Aanuu
M.M. IIporoabsikoHoBa?

10. Kak onneHuBaeTcsi 0ypumMocTh nopoja?

2. T'opHoe 1aBieHue

2.1. O0mme cBegeHus
B Henpax 3eMHON KOPBI MOPOJIBI HAXOAATCS B 00BbEMHOM HANPSIKEHHOM
COCTOSTHUHM. MaccHB yCJIOBHO pacCMaTPUBAETCs KaK OJHOPOJHBIN, a HAPsIK e-

HUs OIPEACIIAIOTCA TOJBKO TOJ'IH.ICfI TOPHBIX ITOPOA U UX IIJIOTHOCTBIO.

BepTukanbHas cocTaBisionas HanpsHpKeHU 6, B KyOUKe ornpenensieTcs

JaBJIEHUEM ITOPOABI 10 MOBEPXHOCTH BbicOTOU H.
c,=yH
IJ€ Y - CPEAHEB3BEILICHHBIN YIEIbHBIA BEC IOPOJ

I'opu3oHTanbHBIE COCTABIAIONINE HANIPSIKEHUN Gy M Gy B YCIOBUAX BCE-

CTOPOHHCTO CXKAaTHUA ITIOPOJd PaBHBI.

OnpenennuM uxX U3 YpaBHEHUS MOJTHOW OTHOCUTEIHHOU eOpMaIiu 1Mo

HaIrpaBJICHUHN OCH X!



rae U - kodgdumuent Ilyaccona;
E - Monyns ynpyrocru.

yI-II/ITBIBaH, YTO Oy — Oy HOJTYy4YHUM:

ox =0y =AH,
—u

rae A = p/l-p - koadppumueHT 60KOBOTO pacmopa.

[IpoBeaeHne Moa3eMHOM BbIpAOOTKH HApyIIA€T MOPOJAHBII MACCUB U B
HEM U3MEHSIOTCS HanpspkeHus. Tak, B 00kax BbIpaOOTKHU MPSIMOYTOJIBHOIO MO-

HCpGLIHOFO CCUCHHUA CXKHUMAKIINC BepTI/IKaJ'IBHI)Ie HaHpH)KCHI/IH COCTaABJIAIOT.
o, = KayH,

riae K, = 3-5 - ko3 puueHT KOHIICHTpAlMK HANIPSDHKCHHH, BETMYUHA KO-

TOPOTO 3aBUCHUT OT pa3Mepa BHIPaOOTKH.

B xpoBiie 1 nouBe BeIpaOOTKH BO3HUKAIOT PACTATHUBAIOIINE HANIPSIKEHUS
K;AyH. DTr HanpsokeHHs TIPH YalEHUH OT KOHTYpa BhIPaOOTKH YMEHbBIIIAKTCS
1o 0, a 3aTeM nepexoIsIT B COKUMAIOIIHNE U TOCTUTAIOT BEJIMYMHBI, COOTBETCTBY-

IOLIEH HAIPSI)KEHUSIM B HETPOHYTOM MAaCCHBE.

XapakTrep NpOosIBICHUN TOPHOTO JABJICHUS 3aBUCUT OT COCTABJICHUS IIOPOJ,
BEJIMYMHBI HANIPSKEHUN U IPOYHOCTU MacCUBa FOPHBIX OpoA. Beicokne
HaINpsHKEHHUSI MOTYT BhI3BATh pa3pyllieHUE NOPOJ BOKPYT BeIpaboToK. Jiis

CYIIECTBOBAHUS TAKHUX BRIPAOOTOK HEOOXOAMMO BO3BOJIUTH KPEIJICHUE.

I'o PHOC HaBJICHHUC— HAIPAKCHUC BOSHUKAIOIICC B MACCUBEC I'OP-
HBIX IIOPOJ BOJIM3H CTEHOK BBIpa6OTOK, Ha IMMOBCPXHOCTAX KOHTAKTa ImopoJaa —

KPCIIb B pE3yJIbTATC I[CﬁCTBHfI, T'JIaBHBIM O6p2130M, I'paBUTAallMOHHBIX CHJI.

['opHOE naBieHHE NPOSIBISIETCA KAaK: YIIPYTrO€ UK YOPYTOBI3KOE CMENe-

HHE TTOpoJ 0€3 UX pa3pyIlIeHUs; BHIBAJIOOOPAa30BaHNE B CIA0BIX TPEITUHOBATHIX

49



U MCJIKOCJIIOMCTBIX IMOPOAAX; pa3pymcHUC U CMCIICHUC ITIOPO IO BJIMAHUEM IIPC-
JACIBbHBIX H&Hpﬂ)KGHI/If/'I B MACCHBC; BbIJIaBJIMBAHHUC ITIOPOJ B BBIpa6OTKy BCJICACTBHC

IIACTUYCCKOI'0 TCYCHHA, B TOM YHUCJIC CO CTOPOHLI IIOYBEI.

2.2. PacyeT ropHOro JAaBJjieHUsI B TOPU30HTAJIBHBIX BbIPA00TKAX

B BbIpaboTkax, pacmoyioskeHHBIX A0 TiyOuHbl 300 M MpuemMiIeMbIe pe3yib-
TaThl pacuéTa TOPHOTO JABJICHUS MOXKHO MOJYYWUTh HCIONB3Yys Trumnoresy M.M.

HpOTOI[BiIKOHOBa.

ITo »Toi1 TUMOTE3€ B KPOBJIE BHIPAOOTKH 00pa3yeTcsl yCTOMUMBBIN mapado-

JIMYECKUI CBOJ BBICOTOI:
b = a/f,
rae f- ko dUIHMEeHT KpernocTH TOPHOU OPO/IHI,
a - MOJIyIPOJIET BHIPAOOTKH.

KoaddummenT kpernoctu ropaoi nmopoasl M. M. IIpoToabskoHOB TIpeiaraii

OTIPENEHUTH 1O hopmyie

_locse]
100 '

T1Ie [Ocx] - IPeen MPOYHOCTH TOPHOH MOPOJIBI HA OJJHOOCHOE CXKATHE.

JlaBiieHne Ha Kperb rOpHOU BBIPAOOTKU CO3/1aE€TCSI BECOM OTCIIOUBILICHCS

NOpOABI U onpeesieTcs no Gpopmyie

P=4/3 aby

[Ipu HEycTOMUMBBIX OOKaxX BBIPAOOTKU B HUX 00pa3yeTcsi MPU3MBbI CTIOJI3aHMUSI,

KOTOPBIE YBEJIMYUBAIOT MOJTYNPOJIET BHIPAOOTKH.

Jist Takux BeipaboTok [1.M. [{uMOapeBud npeiioKui ONpeaesisaTh BHICOTY CBOJIa

o ¢opmyiie
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frp fip
rae h - BeicoTa BeIpaboTKy; (g-arctgf,, - yromn BHyTpeHHEro TpeHust OOKOBBIX 110~

poL,
fp - K03 hunmenT kpenocTu GOKOBBIX TOPO;
fep - KO3 QUIMEHT KpernocTu Mopo L KPOBIIH.

BbokoBoe naBnieHne Ha Kperib MPU HEYCTONUMBBIX OOKOBBIX ITOPOJIAX OMpPEeIs-
€TCs KaK JaBJICHUE ChITYYHX MOPO Ha MOANOPHYIO CTEHKY C YUE€TOM IPUTPY3KU CBEPXY

IIPU3MBbI CIIOJI3aHHA

P; = (2b1+h)htg2(%T_¢’).

N R

2.3. Pacuer ropHoro JaBjieHUusi B BEPTHKAJIbHBIX BLIPA00TKAX
M.M. ITpoTOABAKOHOB MPEIIOKUIT ONPEACTATH JABJIICHUE TOPHBIX MOPO/I HA
Kpenb BEPTUKAIBHBIX BBIPAOOTOK OCHOBBIBASICh HA IPECTABICHUH O MOPOJE KaK

HECBS3HOM cpene. ['opr30oHTaNnbHOE TaBIEHUE B CHIITYYEN Cpeae

Kax BumHo u3 hopmyIibl, JaBIeHUE HA KPEMb CYIIECTBYET B IOPOJIE JIF0O0H
IPOYHOCTH, Ha K000 rTyOuHEe U MPOIOPIIMOHATBLHO 3TOM Tiyoune. Ha mpakTuke,
IIPH TIEPECEYCHUHN TIPOYHBIX TTOPO BEPTUKAIBHBIC CTEHKH BBIPAOOTKH MOTYT CO-

XPaHSITh MHOTHE TOJbl YCTOMYMBOCTD JJaKe MPHU OOJIBITION TITyOrHE.

I1.M. [lumbapeBrY cUUTAET, YTO LIEJIECO00Pa3HO ONPEAEIIATh 1aBICHUE B

KaXXJIOM CJIO€ B COOTBETCTBUU C MPUCYIIUMU €MY CBOWCTBaMH (puc.7).
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Puc. 7. Cxema K orpeesieHHIo TOPHOTO AABJICHUS

I[aBJ'IeHI/IC OIpPCACIACTCA Pa3ACIIbHO MJIA KAXKI0I'0 CJIOA Ha KOHTAKTAaX B BBIIICIIC-

kameM P, W Hkenexarem P, cioe
. n-1
Pn—l = (zllthn )An—l ,

n-1
n~—1 = (;thn )An,

TJIE Yn - 00BEMHBIH Bec moposl (N) miacra; hy, - MorHoCcTs tiacta (N);

A, u A1 - K03 PUITHEHTHI TOPU30HTABHOTO PACTIOpa B CMEKHBIX IJIaCTax
MTOPO/I.
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2.4. laByieHHe HA Kpellb B HAKJIOHHBIX BbIpadoTKax

CrenuanbHO AJ1s1 HAKJIOHHBIX BBIPAa0OTOK METOJIOB PACYETOB HAPY30K HA
Kpenb He pa3zpaboTaHo. B 3aBUCHMMOCTH OT yrIila HAaKJIOHA MOKHO MCIIOJIb30BaTh

PaCUCTHBIC METOABI IJIA TOPU3OHTAJIBHBIX WJIN IJIAA BEPTUKAJIbHBIX BI)Ipa6OTOK.

B BbIpaboTKax ¢ yriioM HakioHa 10 10° 1aBieHUe pacCUNTHIBAIOT KaK IS
TOPU30HTAIBHBIX BRIPAaO0TOK. [Ipu MOI0roM 1 HAKJIOHHOM TOJIOKEHUH BHIPAOOTKU
HaArpy3Ky OIMpeaemsioT KaK JJIsl TOPU30HTAIbHOM BBIPAOOTKH, a 3aTEM OIpPENETSIOT

€€ COCTaBIAIOIIUE:
HopMasibHYIO0 N = PCOSa
U TaHTeHIMaNbHYIO T = PSina.

Kpens B Takux BbIpabOTKaxX yCTaHABIUBAETCS MEPHIEHAUKYISIPHO OCH BbI-
paboTku. Hecyuue 351eMeHThl Kperu pacCUUTHIBAIOTCS HA KOCOHANPABIEHHYIO
Harpysky P, U1 BOCIIpUATHS TaHI€HIMAIBHON CUJIBI IIPELYCMATPUBAIOTCS Pacop-
HBIE JJIEMEHTHI, PEISITCTBYIOIINE CABMKEHUIO Kpenu BHU3. [Ipu yriiax HakioHa
BBIpaOOTKH 45 — 70° Kpemnp AenaroT 3aMKHYTOM, TaK KaK O CTOPOHBI TIOYBBI

HaOII01aeTCs CMEIIEHUE TTOPOI.

Bonpocs! miist caMmornpoBepku

1. Kakyio ¢popmy numeeT CBOJ €CTECTBEHHOI0 paBHOBeCHs ?

2. B KakoM COCTOSIHMM HAXOJAUTCS MACCHB TOPHBLIX MOPOA B HeApax
3eMuIH?

3. UTto Ha3bIBaeTcs rOPHBLIM JaBJIeHUEM ?

4. KakoBa BbICOTa CBOJA €CTECTBEHHOI0 paBHoBecusi mo ¢popmysae M.M.

IIporoabsikonoBa?

5.0npeneaure JaBjeHHE C OJHOTO MOTOHHOTO METPA BHIPA0OTKMU.
6.Kak omnpenesnsiercss ropHoe JaBJieHHEe B BePTHKAJIbHBIX BbIPa0OT-

Kax?
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7.Kak onpenensercs TOpHOE J1aBJIEHHUE B HAKIIOHHBIX BBIpA0OTKAX ?

JIEKLIUA 2

3. Kpenb ropHbix BbIpa00TOK

["opHbIe BBIPaOOTKH JOKHBI ObITh YCTOMYUBBIMH B MIEPUO MX IKCILITyaTa-
[[UH, T.€. B TCYCHUH 3aJJaHHOTO BPEMEHU JIOJKHBI COXPAaHATh HEO0X0 UMY (op-
MY ¥ pa3Mepbl IONEPEYHOTO0 CEUEHHUSI B COOTBETCTBUU C ITpaBUiIaMH 0€30MacHO-

CTH.

Ecau no ycnoBusM NpOYHOCTH TOPHBIX MOPOJ OTCYTCTBYET UX pa3pyliie-
HUE, TO BbIpa0OTKa Oy1eT yCTOWYUBOM U 17151 €€ CyIeCTBOBaHUS HE TpedyeTcs
BO3Be/ieHUE Kpenu. Eciu ke yciioBre MpOYHOCTH MOPOJT HE COOTIOIEHO, TO JJIs
o0OecrnieueHus1 yCTOMYUBOCTH BbIPAOOTKH HEOOXOAMMO MPUMEHEHNE HECYLIEN Kpe-

IIH.

['opHas kpenb — TOPHOTEXHUUYECKOE COOPYKEHUE, BOZBOIUMOE B IIOA3EM-
HBIX TOPHBIX BBIPAOOTKaX JJIsi 00ECIeueHUs NX YCTOMYMBOCTH U TEXHOJIOTUYECKOU

COXPaHHOCTH.

Mertoabl oO0ecnieyeHHs] yCTOMYUBOCTH TOPHBIX BEIPAOOTOK MOYKHO 00 b-
€UHUTH B TPU IPYNIBL: OXpaHa; KperieHue; noaaepxxanue. [log oxpanoit noHu-
MaeTCsl KOMITJIEKC TEXHUUECKUX MEPOTPUSITUHN, HaPaBICHHBIA HAa COXPAHHOCTh
BBIPAOOTKHU B AKCILTyaTallHOHHOM COCTOSTHUM B T€4eHHH TpeOyemoro nepuoaa. K
YUCITy CTOCOOOB OXPaHbl OTHOCHUTCS BBIOOP paIrioHaTbHON (DOPMBI MTOTIEPEUHOTO
Ce4YeHUs BBIPAaOOTOK, COXpaHEHHE BOKPYT HUX 3aLUTHBIX TOJII U LIEJIUKOB, pac-
MOJIOKEHHUE BHIPAOOTOK B YCTOMUMBBIX MOPOJIAX, CHUKEHHUE KOHIIEHTpaUi

HaIpPsDKEHUH 3a CYET TPUMEHEHHS] 0CO00# TEXHOJIOTHH TPOXOIKH H T.I.
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Kperienue BbIpabOTKH — MPUMEHEHUE TOPHOM KPEITH € LIENBIO PEI0TBPAILICHHS
OOpYIIEHUS M YMEHBIIEHHU CMELIEHUS TOPOJ 111 HOPMAJIbHOM 3KCIUTyaTalluy BbIpa-

OOTKH.

[Toanepxanue BbIpabOTKU — COBOKYITHOCTh TEXHUYECKUX MEPONPHITHH,

YCTPAHAOIINUX HAPYIICHUC YCTOﬁqHBOCTH ImopoAa B IICpUoa €€ 3KCILIyaTalluu.

Kpens gomxkHa ObITh JOCTATOYHO IPOYHOH, YCTOMUUBOM M TIOJTOBEYHOM.
OHa 10KHa MUHUMAJTBHO 3aIIOJTHATh CEYEHHUE BBIPAOOTKH, UMETh HEOOJIBIIIOE
a3pPOAMHAMUYECKOE COMTPOTUBIICHUE, MUHUMAJIbHBIEC PACXO/bI HA U3TOTOBJIEHHUE,
TPAHCIIOPTUPOBKY U YCTAaHOBKY, 00J1a/1aTh BO3MOYKHOCTBIO MEXaHU3aIlMH BO3BE/Ie-
HUS KPEMU Y U3TOTOBJIEHUS €€ AJIEMEHTOB. B HEKOTOPBIX Clydasx Kpemb JOIKHA
OBITh OTHECTOMKOM, MOPO30CTONKOM, BOJIO- M TA30HEIIPOHUIIAEMOM, CECMOCTOM-

KOH.
["opHbIE Kpenu pa3IuyaroT:

- TI0 Ha3HAYEHUIO — BpEMEHHAas M MOCTOSHHAS;

- [0 MaTepually — JepeBsiHHAsI, KAMEHHas, MeTalJinueckasi, OETOHHas, XKe-
J1e300€TOHHAS, CMCIIIaHHAas.

- TI0 KOHCTPYKTHUBHOMY MPHU3HAKY — CIIJIONTHAS ¥ paMHasi;

- 1o opme — npsAMOYroJbHasi, TparneluueBuIHas, MOJIUroHallbHasi, CBO4a-
Tasi, MOAKOBOOOpa3Hast, KOIbIIEBas, dJUIUIITHIECKAS.

- 10 JehOpMallMOHHO-CHIIOBOM XapaKTepUCTHKE — KECTKAs, MOAATIUBAs;

- 1o crnoco0aM BO3BEJEHUS — OObIYHAsA M cHeluanbHas (TOorpyxKHas, 3a-

OuBHasl, OMyCKHAs U T.1.)

3.1. MarepuaJibl Il TOPHOIl Kpenun

JlpeBecuna. J1a kperieHus: BHIpaOOTOK IPUMEHSIETCSI B BUJIE KPYTIIOTO Jie-
ca, muJoMaTepuaIoB U 00arojoB s 3aTsbkeK. K OpéBHaM OTHOCUTCSI KPYTJIBIi Jiec
auaMeTpoM Oosiee 12 cM U JUTMHOM CBbIIIE 2 M. Py THUYHBIE CTONKH — KPYTJIBIN Jiec

nuameTpoM oT 7 110 34 cm u niuHou oT 0,5 1o 7 M. ITnacTunsl (pacnuibl) — 4acTh
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OpeBHa, MOJy4YeHHas! IPU €ro pacHIIOBKE MO MPOA0JIbHOM ocu. bpyces — OpéBHa,
OMUJICHHBIE C IBYX WJIM YeThIpeX cTopoH. Obanosl — kpaiiHue o0pe3bl OpeBeH, Mmo-

JIYUYCHHBIC ITPHU U3IOTOBJICHHUHN 6py01>CB NI JOCOK.

3
JlocTonHCTBa qpeBecHHbl: HeOobmas mioTHocTh (0,6-0,8 T/M°); cpaBHU-
TEIHHO HEOOJIbIIIasi CTOUMOCTh; JJOCTATOYHO BBICOKAsi IPOYHOCTD; JieTKast o0pada-
TBIBAEMOCTb; 3JIEMEHTHI KPEIH MOTYT ObITh U3TOTOBJICHBI HETIOCPEICTBEHHO Ha pa-

0o4em mecre.
HenocTatku ApeBeCHHBI: CKIIOHHA K THUEHUIO; JIETKO BO3rOPAETCSl.
JlpeBsiHHAs KpeIb IPUMEHSETCA MPU CPOKE CITYKObI BEIpaOOTKH A0 3 JIET.

Cpox ci1y»O0bI IepeBIHHON KPENu MOKHO TIPOJUTUTH MPOMUTKON JPEBECUHBI
AHTUCENTUKAMHU, a 3aTPyAHUTH TOPEHUE IPEBECUHBI MOKHO MPOMUTKOU UIIU TMO-

KPBITHCM ee AHTUIIMPCHAMH.

Metana. Jis kpersieHus BEIpaOOTOK MOXKET ObITh MPUMEHEH METall pas-
au4yHOro npodus (MBeiep, TaBp, AByTaBp u T.1.) [llupokoe npuMeHeHHe momy-
YU IpOoKaT pa3pabOTaHHBIN crieluaabHO AJis ropHOU kpenu tuna CBII — cnenu-

aJbHBIN B3auMo3aMeHsaeMbIi poduib (puc. 8).
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Puc. 8. Kpenu ns npodpuna CBMN

Brimyckatores tunopasmepst CBIT — 14, CBIT - 17, CBII - 19, CBII — 22,

CBII - 27, rne uudpa o603HauaeT Mmaccy 1M npoduis B Kujiorpammax.

B psiae ciaydaeB CHONIb3YIOT apMaTypHYIO CTallb TJIAIKYIO U IEPUOANY €-

CKOT0 TIpouUIs.

beron u kesie300eToH. beTOHOM Ha3bIBalOT UCKYCCTBEHHBIN KAMEHHBIN
MaTepuall, COAEPKAIMMN BSKYIIUE BEIIECTBA, MEJIKUM U KPYIHBINA 3aMIOJHUTEIb U
BOJly. B KauecTBe BSIKYIIIETO BEIIECTBA OOBIYHO MCIOJB3YIOT IEMEHT, HHOT /1A
CUHTETUYECKHE CMOJIbI, HAaUOOJIbIlIee MPUMEHEHNE B TOPHOM JIeJI€ TTOJTYUUII
noptiananeMenT Mapku 300, 400, 500, 600. Mapka 1iemMeHTa MoKa3bIBaeT Mpeaes
MPOYHOCTH Ha CKaThe 00Pa3I[0B U3TOTOBJICHHBIX U3 OJTHOM YaCTU IIEMEHTA U
TpeX YacTel KBapIeBOTro Mecka mpu BojmoneMeHTHOM oTHomeHnu 0,4. OOpasiibl

HCTBITHIBAIOT HA CXKAaTUE uepe3 28 CYTOK.
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Menkuii 3an0aHUTEND (IECOK) U KPYMHBIN 3aM0JHUTENb (TPaBUM WU 11 e-
OCHBb) HE TOJKHBI COACPKATh TJIMHUCTHIX M WIMCTHIX YaCTHII, & UX MPOYHOCTH
JOJDKHBI OBITh HE HUKE MPOYHOCTH LieMeHTa. LleMeHT u Bojia SBISIOTCS aKTH B-
HBIMH COCTaBJISIONTUMH O€TOHA, a TIECOK M KPYITHBIN 3aMOJTHUTEIb — HHEPTHBIMHU
no6askamu. CoctaB 6eToHa omnpesensiercs BecoBbiM cooTHomenneM 1 : IT : 1.
11 — o003HavaeT KOJIMYECTBO YacTel 1ieMeHTa B 6eToHe (Kak npasuiio, 1] = 1), IT -
KOJIMYECTBO YacTe mecka u 1] - Koan4gecTBO BECOBBIX YaCTEH TPaBUs WIIH IIe0-

H:.

beToHsI o THITY 3aMOJTHUTENS PA3IMYalOT M JI O T H bl € (TsOKENbIe) U
mopucTsl e (Jierkue). [To pacxoay nieMmeHTa OETOHBI OBIBAIOT K U P H Bl €
(006BEM 1IeMeHTa 0oJibllie 00BEMA TTOP B 3aMOJIHUTEIISIX), HOPM aJI b H bl €
(00BbEM 1IeMeHTa paBeH 00bEMY TOP B 3aNOJTHUTENSAX) U T O I U € (00BEM I1e-
MEHTa MEeHbIIle 00bEMa TOP B 3aNOTHUTENAX ). [J1s1 KperieHus: TOPHBIX BBIpa-

OOTOK MPUMEHSIOT HOPMaJIbHbIE U JKHPHBIE OCTOHBI.

XKene3zobeToHOM Ha3pIBAIOT MaTepUall, B KOTOPOM OCTOH U CTaJb-
Has apMaTypa paboTaroT COBMECTHO. JKene300eTOHHBIE KOHCTPYKIIUU BBIJEPK U-
BAIOT 3HAYUTEIILHO OOJIBIINE CKUMAIOIINE, U3THOAIOIINE U PACTATHBAIOIINE

Harpy3Kku Mo CPaBHEHHUIO C OETOHHBIMH KOHCTPYKITUSAMHU.

3.2. /lepeBsiHHAsI Kpenb
OCHOBHBIM BUJIOM JICPEBSIHHOW KPEMU SBJISICTCS HEMOHAS KpenéxKHas pama,
COCTOSAIIAs U3 JIBYX CTOCK U BepxHsKa (puc. 6). B c1abpix mydammx mopojax mnpu-

MEHSIOT ITOJIHYIO KPENEXKHYI0 paMy, UMEIOILYI0 YETBEPTHIM DJIEMEHT — JIEKEHb.

OO6brunas hopma BeIpaOOTKHU C ACPEBSIHHOM KPEMbIO — TparnenueBuaHas. B
OTIIETBHBIX CIy4asx, MPY MPOBEJICHUH BHIPAOOTOK B KPETKUX IMOPOJIax, BEIpAaOOTKa

MOKET UMETh MPSIMOYTOJIbHYIO (hOpMY.

DNeMEeHThI paM U3rOTaBIMBAIOT U3 KPyriioro jieca. CoeAUHSIOT BEPXHSIKH CO

cTolKamu B jamny (puc. 9) win B mas.
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Puc. 9. Cxema coenHEHUsI BEPXHSKA CO CTOMKOM B JIAIly

HwoxHnii KOHEIl CTOMKH 3a0CTPSIIOT U TOMEIIAIOT B JIYHKY, YTO IPEAOTBPA-
IAET CABMKEHUE PaMbl U PUAAET KPENU HEKOTOPYIO MOJATIMBOCTD 33 CUET CMS-

THA 3a0CTPCHHOI'O KOHIIA.

KpenexHpie pamMbl yCTaHABIMBAIOT BIUIOTHYIO OJIHA K APYTo#l (CIUIOLIHAS
paMHas Kperb) unu Ha paccrosiauu 0,5 - 1,5M (kpernb B pa3zoexky). [Ipu ycraHoBke
Kpenu B pa30eKKy MPOCTPAHCTBO MEXK]Iy paMaMH 3aTATUBAIOT JOCKaMH WJIM 00aro-

JJaMH.

Jns npuanus Npoa0abHOW YCTOMYMBOCTH KPEMU MEXy paMaMH yCTaHAB-
JIMBAIOT PACIOPKU B palOHE COCAMHEHUS BEpXHIKa CO CTOMKOU. B monepeynom
HaIpaBJICHUHU paMy 3aKpEIUISIIOT KIMHBSIMHU (puc. 6). JlepeBsSHHYIO Kpenb IpuMe-

HSIOT MPU CPOKE CITY>KOBbI BEIPaOOTKHU 2 — 3 ro/1a U yMEPEHHOM F'OPHOM JaBJICHUU.

3.3. MeTannuyeckasi Kpenb
Merammdaeckas Kpernb MpovHasi, T0JIroBeYHas, OTHECTOMKAsL, BO3MOYKHA TSI
MTOBTOPHOTO MCIOJI30BaHUS. DTH TTOKA3aTENIN MO3BOJISIOT ITUPOKO MPUMEHSTH €€ B

KaIllUTaJIbHBIX U IIOATOTOBUTCIIBHBIX BBIpa6OTKaX.

HauGounbiiee pacpocTpaHeHue Modydnsia apodHasi, moJaTINBasi TPEX3BEH-
Has kpenb All-3 u3 cnermpoduis CBII. Apka COCTOUT U3 BEpXHAKA U JBYX CTOEK,

CKpEIUIsIEMbIX MEXKIy COOOM XOMyTaMu C TUIaHKaMHU U raifkamu (puc. 8). Mexay
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co00i1 apKu COETUHSIOT METATMYECKUMHU CTsSKKaMU. [I[poMexxyTok Mex1y pamaMu

3aKJIadbIBACTCsA ’KeJIe300CTOHHOM HMITH I[GpeBSIHHOﬁ 3aTSHKKOM.

IIpu BceCTOpOHHEM TOPHOM JABJIEHUH U MyYalluX NOpoAaxX MOYBbI TPUMeE-
HAIOT 3aMKHYTYIO (KOJIBIIEBYIO) Kpemnb. Takasi Kperb COCTOUT U3 YETHIPEX OJIMHAKO-
BbIX cerMeHTOB u3 CBII, KoTopbie COETUHSIOT MEXAY COO0M XOMyTaMH, MJIAHKAMHU

u raiikamu (puc. 8).

3.4. beroHHas ¥ KeJ1e300eTOHHAS Kpenu

betoHHbIE U jKeNne300€TOHHBIE KPEIU Pa3IessIiOT Ha MOHOJIUTHBIEC U COOP-
Hble. MOHOJIUTHBIE OETOHHBIE U KEJIE300€TOHHBIE KPEIU, UMEIOIIUE TaKUE HE0-
CTaTKU, KaK HEOOXOJIMMOCTh BO3BEICHUSI U Pa300PKHU OMaTyOKH, HATMYKUE MOKPBIX
IPOLIECCOB B 3a00¢€ (M3roToBJIEHNE OETOHA), HEBO3MOXXHOCTh BOCIIPUSATHS TOPHOTO
JABJIEHUS Cpa3y MOCJe BO3BEICHUS KPENH U T.I1., IPY POBEICHUH Ie0JIoropa3Be-

JOYHBIX BBIpa6OTOK IMPAKTUYCCKU HC IIPUMCHAIOTCA.

COopHas xene300eToHHas KPellb, 2JIEMEHThI KOTOPOIl U3rOTOBIISIOT B 3a-
BOJICKMX YCJIOBHSIX, CHOCOOHA BOCIIPUHUMATh AABJIEHUE Cpa3y MOCIE YCTaHOBKH,
MOKET ObITh MPUMEHEHA B Pa3BEIOYHBIX BbIpaOOTKaX. PaMbl jxene300€TOHHOM Kpe-
U YCTAHABJIMBAIOT B Pa30€XKy € MEPEKPHITHEM MEXPAMHOI'O IIPOCTPAHCTBA 3a-
TSOKKOM U B crutoniHyto. [Ipu ycTaHOBKe pam B CIUIOIIHYIO 0Opa3yroTCs II1aJIKue
MOBEPXHOCTHU BBIPAOOTKHU, YTO CHUKAET COMPOTUBJICHUE IBHKEHHUIO BO3YILIHOTO

NOTOKA ITPU IPOBETPUBAHUH.

DneMeHThl paMHOM Kperu, Kak MPaBUIIo, TABPOBOT'O CEYEHUSI MOTYT OBbITh
NPSIMOJIMHEWHBIMU U KPUBOJIMHEHHBIMH, YTO MO3BOJISIET IPOXOAUTH BHIPAOOTKH

MpaKTUYECKH 10001 GpopMmbl ceuenus (puc. 10).
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Puc.10. [TogxoBoOOpa3Has gopma BbIpabOTKH

3.5. AHKepHas Kpenb

AHKep npeAcTaBisieT CO00M 3aKpeTUIEHHBIN B CKBaXXKUHE (IIIIType) CTEPIKEHb.
AHKepHas Kpelnb — YCTAHOBJIEHHBIE B ONPEICIIEHHOM MOPSJIKE IO KOHTYPY BbIpa-
OOTKHM aHKEPbI, KOTOPHIE BMECTE C MOXBAaTaMH, OMIOPHBIMU TJIMTKAMU U TallkaMu
CITy>Kat JIJIsl yIPOUHEHHSI MacCUBa MOPOJI U COXPAHEHUS BBIPAaOOTOK B paboueM co-
cTostHUH. [I[pUMEHSIIOT aHKEePhl METAJUTMYECKHUE HKeJIe300€TOHHBIC U CTaJIeTIoIuMep-

HBIC.

Haubonee pacnpocTpaHeHHBIMHU SIBIISIOTCA METaInueckue ankepol. Ha on-
HOM KOHIIE 3TH aHKEPbl UMEIOT pe3b0y, Mmaily u raiiky (Wi 00JITOBYIO TOJIOBKY), a
Ha JIPYyroM - 3aMOK JJIs 3aKpeIyIeHHs aHKepa B ckBakuHe. Haunbornee pacmpoctpa-

HCHHBIMHU SBJIAIOTCA KIIMHO-IICJICBBIC, PACIIOPHBIC 1 OCTOHHBIC 3aMKH.

AHKepBI C KJIMHOBBIMU 3aMKamu (puc. 11) umeroT pacnui (1esp) JJIUHOU
180 — 200 MM, B KOTOPBIiA IPU YCTAHOBKE BBOAAT KIUH AnnuHON 140 — 180 MM u
TonuHON 25 — 30 MM. BBeI€HHBIN B CKBAXKMHY aHKEp IPH yJlapax Mo BBICTYIMAlO-

MECMY KOHIY HAABUTACTCA HA KJIMH, YCbI €TO Ppa3aABUIarOTCA, BHCAPAKOTCA B CTCHKHU
61



CKB)XHHBI U 3aKPETUIIOTCS B HE. JIOCTOMHCTBA KITMHO-IIIETIEBBIX aHKEPOB: BBICO-
Kasi Hecymiasi CmiocoOOHOCTh B TIopoaax ¢ kKodddumuertoM kpernoctu f > 4; mpoctoTa
KOHCTPYKITUH; HEOOJIbIIasi CTOMMOCTh. HefocTaTkn — HEBO3MOKHOCTh X M3BJICUE-

HHA U IIOBTOPHOI'O UCITOJIb30BAHM.

165 - 175

200

- 1500 - 1800

Puc. 11. AHkep ¢ KIIMHOBBIM 3aMKOM
AHKEpBI C paclopHbIM 3aMKOM UMEIOT OO0JIBIIOE KOJTMYECTBO KOHCTPYKIIUM.
HauGonpinii nHTEpEC NpeCTaBIsAIOT pacopHbie 3aMKu KoHCTpykiuu KysHUY

(puc. 12).

Teno ankepa 1 umeer kpyrioe ceueHrne. BepxHuil KoHell 3TUX aHKEPOB 3 packKo-
BBIBA€TCS B (POPMY KJIMHA U PACTIONAraeTCs MEXy ABYMS MOJYBTYJIKAMH 2,
HUKHUH - UMEET pe3b0y Il HaKpy4YuBaHus raiiku. [Ipu npoTsruBanum KinHa
MEXAY MOJIYBTYJIKAMH OHU Pa3IBUTAIOTCA U BHEAPSIOTCS B CTEHKU CKBAKUHBI.
[Tepen 3akpernieHreM 3aMKa MOJTYBTYJIKH HEOOXOIUMO yI€P>KUBATh CIICIATb-
HOM yCTaHOBOYHOM TpyOKo#. [lociie conpukoCHOBEHHSI MOTYBTYJIOK CO CTEHKaMU
CKBa)XMHBI HAUMHAETCS caMo3aKperyieHue 3aMka. Yem Oomblie Harpys3ka Ha
CTEPIKHE aHKEPBI, TEM KPEeMUe 3aKPEIUIIOTCS MOTYBTYJIKH B CTCHKAX CKBAXKHUHBI.
JIOCTOMHCTBOM 3TOT0 3aMKa SIBJISIETCS BO3MOXKHOCTb U3BJICYEHUS U TIOBTOPHOIO

HCII0JIb30BaHUA aHKCPHI.

AHKepHI C KeN1e300eTOHHBIM 3aMKOM (puc. 13) mpencTaBisioT co0oit Me-
TaJUTMYECKUM CTEP>KEHb, 3aKPETUIEHHBIN B CKBaXKMHE OETOHOM B BEpXHEH 3aMKOBOM
yacTH WK 10 Beel uinHe. Konely crep)kHs, BBICTYAIOMUN B BRIPAOOTKY, CITYKUT

JUISL yIepKaHMsI TIOIXBATa U OTIOPHOM IUIUTKH.
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BwmecTo GeTona 1115 3aKperieHrs METaJUTMUECKOTO CTEPKHS B CKBOXKHHE
MHOTJIa UCIIOJIb3YIOT MOJUMEpHI. Takue aHKepbl HA3bIBAIOT CTAJICTIOIUMEPHBIMHU.
CranenoinMepHbIe aHKEPhI BCTYIAIOT B paboTy uepe3 1 — 2 yaca nocie yCTaHOBKU
U UMEIOT BBICOKYIO TPOYHOCTh 3aKPEIICHUS, JOCTUTAIOILYIO TPOYHOCTH CTEPIKHS

Ha pa3pbIB.

J

R

=a

JC& 0

23
=L -

Puc. 12. AHKep € pacnopHbIM 3aMKOM KOHCTPYKLUunK KysHUYU

Puc. 13. Ankep ¢ xkene300€TOHHBIM 3aMKOM
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Bomnpoce! niist camonpoBepku

1.
2.

00TOK?

3
4.
)
6

7.

Yro npeacrapisieT cO00i KpensieHue rOpHbIX BHIPA00TOK?

Kakue pa6oTbl He00X0AUMO NMPOBOAMTHL JJIsl MOJAEP:KAHUSA BbIpa-

JlepeBo, MeTasLJ1, 0E€TOH, KeJIe300€TOH KaK MaTepuaJsl TOPHOM KpPelnu.
JepeBsinHas kpenb. E€ 10CTOMHCTBA M HEIOCTATKH.

CoenuHeHnsi 3J1IEMEHTOB /IePeBSIHHON KpeInu.

Mertauinyeckue kpenu. X 10CTOMHCTBA M HEIOCTATKH.

MoHoyiuTHbIE OeTOHHBIE M KeJe300eTOHHble Kpenu. UX mocTouH-

CTBaA U HCJOCTATKH.

8.
9.

COopHbIe Ke1e300€TOHHBIE KPETIH.

AHKepHas Kperb.

10. MeTajumyeckue KIIMHOIICJIICBLIC AHKCPBLI.

11. MeTamin4ecKkue aHKEPhl C PaCTIOPHBIM 3aMKOM.

12. XKXene300eToOHHBIC aHKEPHI.

13. XKene3omonmMepHbIe aHKEPHI.

4. Pacuer Kpenu ropHbIX BLIPAa00OTOK

N3 o6mero MHOrooOpasust Kpernen A1 KpeIuIeH!s Fe0I0ropa3BeJ0OuHbIX BbIpa-

00TOK 11€71€CO00Pa3HO PEKOMEHI0OBATH JEPEBSHHYIO, METALUTUYECKYIO U IITAHTO-

BYIO Kpenb. Matepuan sl 3TUX Kperned HanOosiee T0CTYIIeH U MOXKET OBbITh BbI-

OpaH B 3aBUCHMOCTH OT CPOKa CITyObI BHIPAOOTKH.

BripaboTku, npegHa3zHaueHHbIE TOJIBKO JJIS Pa3BeIOYHBIX padoT, 11e71ec000-

Pa3HO KPEnuTh aHKEPHOU WK JepeBIHHOMN KpensiMu. JlepeBsiHHas Kpenb OyeT

IpCaAInoOYTUTCIbHEC, CCIIN pa6OTBI BCAYTCA B JICCHOM paﬁOHe N JOCTaBKa JI€Ca HC

OyzeT 3aTpyIHUTEIIbHA.

['eonoropa3BenouHbie BEIPAOOTKH, KOTOPHIE B IajbHEHIIEM OyayT UCTIOIb-

30BaHbI KaK 5KCIINTyaTallMOHHEIC, HCHGCOO6p8.3H€€ KPCIIUTb METAIJINYECKON UJIM aH-
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KEpHO KpernmsiMu. ITH Kpenu 0oJiee TOJITOBEYHBI U TPeOYIOT 3HAUUTEIHHO MEHB-

IITUX 3aTPaT Ha MOJIePKAaHUE BHIPAOOTOK.

4.1. Pacuer 1epeBSIHHOI Kpemnu

]_IaBJ'IeHI/IC Ha KPCIIb CO CTOPOHBI KPOBJIX CIICAYCT OIPCACIIATDL 110 TCOPpUU

M.M. [Iporoapsxonosa wiu [1.M. [{lumbapeBuua .

Harpy3ska Ha oJIHYy Kpen&xXHyI0 paMy 3aBUCUT OT IPUHSITOTO PACCTOSTHUS

MEXAY paMaMH U COCTABUT

rae | — paccrosiHue Mexay pamamu, M.

Pacuer KPCIIK CBOAUTCS K OIIPCACIICHUIO JHaMETpPa BEPXHAKA, KaK Hauboee

HarpyKCHHOI'O 3JICMCHTA KPCIIH. I[I/IaMeTp BCPXHAKA U3 KPYIJIOTO JICCA paBCH

d=117 P2
S

usz

rae P; — Harpyska Ha pamy, Krc;
2a — mupuHa BEIPAOOTKHU IO KPOBJIE, CM;
2
d,; — IOMYCTUMOE HaNpsHKEHUE APEBECUHBI HAa U3THO, KI'c/CcM”.

OkoHYaTeNbHO MPUHUMAIOT OJMOKAUIINNA K paCYETHOMY OOJIBIIUHN AHAMETP

CTaHAAPTHOIO KPYTJIOTO Jeca.

JI71s1 KperuieHusl BEpTUKAIBHBIX BIPAOOTOK TPUHUMAIOT JEPEBSIHHBIC BEH-
LIOBBIE KPEIH, CPEIU KOTOPBIX Pa3InyaroT CIJIOLIHYIO BEHIIOBYIO, BEHLIOBYIO Ha
CTOMKAaX U MOJBECHYIO BEHIIOBYIO. BEHIIbI M3rOTaBIMBAIOT U3 YETHIPEX OPEBEH WK

OpycCheB, KOTOPHIE COCIUHSIOT MEX 1y COOOH B Jamy.

Bennosbie kpenu Ji71s BOCIPUSTHS COOCTBEHHOT'O BECa UMEIOT OTIOPHBIC
BEHIIbl, KOTOPBIE YCTAHABIMBAIOT HA PACCTOSIHUU OT 2 110 8 M OJIUH OT Apyroro. Ot

IMPOMCIKYTOYHBIX BCHIIOB OHU OTJINYAIOTCA TEM, YTO 6péBHa, KaK IIpaBuJIo, KOPOT-
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KO CTOPOHBI YAJIMHEHBI U 3aBEJICHBI B TYHKH Ha Ti1youny 1o 50 cm. ['myOuna ny-

HOK 3aBHCHUT OT KPCIIOCTH IIOPOJ.

CmuionrHas BEHIIOBAsI KPENb OTJIMYAETCS TEM, YTO BEHIIbI YKIaAbIBAIOTCS
OJIVH Ha Jpyroi 0e3 MPOMEXKyTKa. YKIIaaKka BEHIIOB MPOU3BOINUTCS CHU3Y BBEPX Ha
OMOpHBIN BeHell. Takasi cxema BO3BEJIEHUS KPEId BO3MOYKHA ITPH I0CTATOYHO
YCTONYUBBIX MOPOJAX, TOMYCKAIOUUX OOHAXKEHUE BEIPAOOTKH MEXKY OIMOPHBIMU

BeHIamu (puc. 14).
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Puc. 14. CrutoniHasi BEeHII0Bast Kperb

BeH1ibl kpernu Ha CTOMKaX YCTaHABJIMBAKOTCS HA OMPEACTIEHHOM PaCCTOSIHUN
oauH ot apyroro (0,8 — 1,2 M) ¢ MOMOIIEIO IePEeBSHHBIX CTOCK. CTOMKH yCTaHaB-
JIMBAIOT B yIJIaX BEHIOB U HAa HUX YKJIAJbIBAIOT ouepeaHoi Benel. CoeuHeHne
CTOEK C BEHIIOM MPOM3BOJUTHCS B Ma3. ITa KPEIlb, KaK U CIUIONIHAS BEHIIOBAs BO3-

BOJUTBCS CHU3Y BBEPX OT OUEPEHOT0 OMOPHOro BeHua (puc. 15).
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Puc. 15. BenioBas kpenb Ha CTOMKax

68



HOI[BGCHEIH BCHIOBAas KPCIIb OTJIMYACTCS TEM, YTO ITPOMCIKYTOYHBIC BCHIIBI ITIOABC-

IIMBAIOTCS K ONIOPHOMY BEHILY C TOMOILBIO OOJITOB M 3aKPEIISIOTCS TalikaMu (puc.

16). Ota kpernb BO3BOIMTHCS CBEPXY BHU3 M HE OTCTAET OT 320051 BHIPAOOTKH.

Pacuet BeH110BOI Kperu CBOAUTCS K pacyeTy OalKu Ha JBYX OIOpax Npu pas-

HOMEPHOM Harpy3Ke p

MyJie

2
p =p:L, krc/em?,
T7ie pr— TOPU30HTAIIBHOE JAABIICHHE, PACCUMTAHHOE IO (hOpMyJIe, KI'C/CM;
L — paccTosiHue MeXIly BEHIIAMH, CM.

JI71s1 CIIJTONIHOM BEHIIOBOM Kpemu IUaMeTp Jieca onpeaensercs no popmyse

d>1121,3/ L2
mRu

a I MOJABECHOM BEHIIOBOM KPEMH U BEHIIOBOW KpEIU Ha CTOMKax mno (op-

2

LI
d>1081,37"1
mRu

rae l;— nivHHasS CTOpOHA Kpemnu, CM;
M — k03 (PULKUEHT yCIIOBUN PabOTHI;

2
R, — pacueTHOe COMPOTUBIIEHUE APEBECHHBI HA U3THUO, KI'C/CM”.

4.2. Pacuer MeTa/LIMYECKOM Kpenu

HauOounbliiee pacpocTpaHeHUe NOTy4YriIa METAINTMYECKas apouHast Kpernb U3

cnenpasibHoro podutst CBII. Apku u3 CBII roToBST 1Mo TUTIOBBIC CeUEHUS,

YTO 00JIET9aeT UX U3TOTOBJICHUE U PACUET, T.K. OHM UMEIOT U3BECTHYIO HECYIIIYIO

CIIOCOOHOCTh. B 3TOM Cityuae pacuér Kperu CBOJIUTCS K ONPEIEICHUIO PACCTOSI-

HHA MCKAY apKaMU 110 BBIYMCJICHHOMY JIaBJICHUIO ITOPOABI
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L
kP-

rae P.— Hecymias criocoOHOCTh Kperu, T;
P,— naBnenue nmopoj ¢ 1 mor.M BBIPAOOTKH, T/M;

K — koo durmeHT 3amaca IPOYHOCTH KPEIIH.
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Puc.16. IloaBecHast BeHOBasi Kpenb

4.3. Pacuer aHKepHOil Kpenu
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Pacuer aHkepHOI Kpenu CBOJUTCA K ONPEACIICHUIO IJIMHHBI U IJIOTHOCTH
YCTAHOBKH aHKEPOB, @ HAOPBI3r-0ETOHHOM - K ONPEIEeICHUIO TOIIIUHBI CJI0s OeTOo-

Ha.
HeO6XOI[I/IMa$I AJIMHAa aHKCPa HAXOAUTCA U3 BbIPAKCHUA
I=b+1,+1,
rac b — BeICOTa BO3MOKHOT'O BBIBaJIa nopon, M;

|, - mrHA 3aMKOBOM YacTH aHKepa (BEMYMHA 3ariTy0JIeHUs 32 KOHTYP

BO3MOKHOTO BbIBaJla IIOPOJ1),M;
|, - nmHA YacTh aHKepa, BRICTYIAOIAsk B BBIPAOOTKY, M.

JlIMHA YacTu aHKepa, BBICTYNAKOIIAs B BBIPAOOTKY CKIIaJIbIBAETCS U3 TOJ-
IIMHBI OAXBAaTa, 3aTAKKH, MAal0bl, TalKKU U JJIMHHBI CBOOOJHOTO KOHLIA CTEPHKHS

pasHou 0,05 m.

BricoTy BO3MOXKHOTO BhIBajia B KPOBJIE, MPEICTABICHHON MOHOJUTHBIMU
nopojiamu ¢ kodhduimenToM kpenoctu f> 5, pekoMeHIyeTcs onpeaensaTh o ¢op-

mysne M.M. IIporoapsaxoHoBa

TJIe a - TOJIYMPOJIET BHIPAOOTKH, M.

Pa3mep BbIBasa B KpoBiie U OOKax MpH, HEYCTOMYUBBIX OOKOBBIX MOPOAAX
CJIeIyeT BBIUUCIATH NOb3ysich cxemoi [1.M. LlumbapeBuya, cornmacHo KOTOpoii B
00Kax BbIpaOOTKHU 00pa3yIOTCs MPU3MbI CIIOJI3aHUs, HAKJIOHEHHBIE MO YTIIOM

(90°+@)/2 k TOPHU30OHTY, TJE P - YroJl BHYTPEHHETO TpeHHs mopo sl (p=arctgf).
BricoTta cBoia 0Opy1ieHUs: TOPOJ KPOBIIH:

IPU MPSIMOYTOJIBHOM CEYEHUU BBIPAOOTKH
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90° +
a + hctg T

9 - o,

IIpH TPANICOIUCBUIHOM CCUCHHUUN

90° +
a+h(ctga + cty e ) )

b:

tg “Px
r7€ a— NOJyNnpoJiET BHIPAaOOTKH, M;
h - BeICOTa BBIPAOOTKH, M;
(g - YTOJI BHYTPEHHETO TPEHUSI OOKOBBIX MOPOJ, Tpaj.;
(@ - YTOJI BHYTPEHHETO TPEHUSI TIOPOJT KPOBJIH, TPal.;
tgo, = ., Te fi - ko3 PunKeHT KpenocTr MOPo,I KPOBIIH.
0L - YroJl HakJIoHa OOKOB BBHIPAOOTKH.

[[IupuHa npu3Mbl CHOJI3aHKUS HA YPOBHE KPOBIIU: IIPU IIPSMOYTOJILHOM CEYEHUH

BBIPaOOTKH

N°+ps

S =hctg

ITpH TPpanCuUCBUIHOM CCUCHHUHU

90° +
S=h(ctge + ctg —%) ,

Benuunna 3arny0nenust mradr (1,) 32 KOHTYp BO3MOKHOTO BbIBaJla MOPOJI

KJIMHOIIIEJIEBBIX AHKEPOB U aHKEPOB € pacropHbIMU 3aMKkamu npunumaetcs 0,3-0,4
M.
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Benuuuna 3ariny0neHus jxee300€TOHHBIX aHKEPOB 33 KOHTYP BO3MOYKHOTO

BbIBaJjia MOpoJI ONpeiesieTcs Mo GopMyIie:
JUIsL apMaTypbl M3 TJIaJKOM CTalld, CM

6,44

I = K(T—l,Gl)PZ,

JUTSL apMaTypbl U3 CTAIU NEPUOJUIECKOTO POoduIis, cM

I3 = K(%—O,B?)PZ,

rae d - quamerp CTepXKHs, CM;
P - narpy3ska Ha oJluH aHKep, T;
K =2-2,5 - ko3¢ dunmeHt 3amaca npouHOCTH.
Harpy3ka Ha aHkep omnpeensieTcs: U3 BhIPaKCHUS
P=b Cl C2 Y,
riae b - BeICOTa CBO/A OOPYIICHUS TTOPO/I, M;

C; u C; - paccTosiHHE COOTBETCTBEHHO MEXY aHKEpaMH B Py U

MEXTy psJlaMd aHKEPOB, M;
Y - 00BEMHBIN BEC MOPOI, T/M3.

PaccTostnue Mexy psiaaMu aHKEPOB PEKOMEHIYETCSl IPUHUMATh U3 pacueTa

C2 :%015, M,
MEXIYy aHKEpaMU B Py
Ci=C,—0,3, ™,
C;=0,7-12,m
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N YTOYHACTCA B 3aBUCHUMOCTH OT IIPOJICTA BBIpa6OTKI/I.

JlnameTtp apMartypsl npuHUMaercs u3 ycinosus P < Py, rae Py - kputnueckas

Harpy3ka Ha aHkep (ImpuBeneHa B Tab. 2).
Tabmuma 2
JlnameTp apMaTypHOTO CTEP>KHSI, KpUTHUECKasl

Harpy3ka U KpUTHYCCKaA AJIMHA 3aMKOBOH YaCTH

Crasp nepruondecKoro
Cranp rimagkas
Tnamerp npoduis
CICPAHA | Kputnyeckas Kpurnueckas | Kpumuieckas | Kpuriieckas
HArpyska, T | opma om Harpyska, T | JJUHA, CM
16 3,6 31 6,67 43
18 4.4 38 7,84 50
20 54 42 8,49 51
22 6,1 49 9,7 56

YcraHoBKa aHKEPOB B 00Ka BHIPAOOTKH PEKOMEHYETCsl PU KPETIOCTH T0-

pon f<4.

boxoBoe AaBJICHUC OT IIPU3M CIIOJI3aHM:A, HAIIPABJICHHOC I'OPU30HTAJIbHO,

onpenensiercs o meroay I[1.M. Ilumbapesuya:

Ps

-h 90° - ¢
2 (2hy +h)tg? ———<

2

Po=

rac ho - IPUBCACHHAA BbICOTA NPUTPY3KHU HA ITPHU3MC CIIOJI3aHUA

hg =b K,
7s
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. 3.
r7€ Y- OOBEMHBIN BEC MOPO KPOBIH BBIPAOOTKH, T/M",
. 3.
Ys - 00BEMHBIN BeC Moo OOKOB BBIPAOOTKH, T/M",

(5 - YTOJI BHYTPEHHETO TPEHHMsI TIOPOJT B BRIpaOOTKAX, Tpal.

CI[BI/IFaIOH_Iee YCHIIMC 110 IIJIOCKOCTH CKOJIbKCHUS

P,
90° — ’
sini%
2

TO:

HpI/I MCTANIMYCCKNX aHKCPaAX, YCTAHABIIMBACMBIX C HAYaJIbHbIM HATSXKCHH-

M Po , YCJIIOBHUC PAaBHOBCCH:A IIPU3MBbI CIIOJI3aAHHA 6y,£[eT HUMECTH BUJ
To =N tga.,
rae T=P,cos B;
N=P, sin B3,

rae [3 - yrojl HakJOHa JIMHUWA CKOJIbKEHUS K OCHU IITAHT, Tpaj.
HeobOxoanmast npoYHOCTh 3aKPEIUICHHS 3aMKa:

P= pe'Cz.ks ’
90—y
SIHT(SInﬂ'tg§D+COS,B)

rae C, - pacCTOSHHME MEXY psAlaMU aHKEPOB, M;
K, - koadummenT neperpysku (k=2,5).
VYcaoBue NpoYHOCTH IS JKET€300€TOHHBIX AaHKEPOB OyAeT UMETh BUJ
To :Fa[Tcp],
rae F, - miomans ceuenus apMatypsl xKene300eTOHHOM aHKEPOB, cM;

2
[tep] - DOMycKaeMoe conpoTHBIEHHE apMaTyphl Ha Cpe3, KI/cM”.

Heobxoaumas miomaabs ceueHust apMaTypbl aHKEpOB
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p.-Cy kg

_90°-p; ’
smT[rcp]n

F, =

IL]—H/IHa dHKCpa OIIPCACIIUTCA U3 BBIPAKCHUA
90° —
I=[az +(n-1)C th% J+1, +1g,

IJI€ ag - PACCTOSHHME aHKEPA OT MOYBHI BEIPAOOTKH, M;
C - paccrosiHME MEXIYy aHKEPaMU, M;

N - YUCIIO IUTAHT B PSY.

HpOUIHOCTB 3aKPCINICHUS 3aMKa METAJNIMYCCKOI'O KIIMHOIICIICBOI'O aHKEpa

omnpenenseTcs no popmyie

.l _ -o —
P, =112 }2”“’ (’)5(an+0,06),

rae |, - AIMHa TOBepXHOCTH KOHTAKTA:

:t1+dmm _n_dCKg

p PA(s[o

rac I(,) - IIMPHUHA ITIOBCPXHOCTU KOHTAKTA

o

lo = 1570y o

TJIC Onrny = 7 Onr.ox - IPOYHOCTD TIOPOJ IPH BIABIHBAHHH, KI/CM’;
fun - KOO PHUIIUEHT TPpEeHUS MeTallIa 10 OPOJE;

K = 2 - kospdumment 3amnaca;

{; - To/MIMHA KJIMHA, CM;

d.. - IMameTp aHkepa, cM;

N - IKUpHUHA 1IEJIM B AaHKEPE, CM,
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des - IMAMETP CKBAKHHBI, CM;
Ol - 3a0CTPEHUs KIIMHA, IPaJ.;

® - UEHTPAJIbHBIN YrOJI IyT¥ KOHTAKTa yca aHKepa ¢ NOPOAOH, Ipa.

() dﬁm _dtzum _(tl _n)z

COS— =
2 20, (& 1)

[Ipo4HOCTH 3aKpeIIeHUs 3aMKa METAJUIMYECKOr0 PaCIIOPHOro aHKepa (Tuna

AH, IIK, "3cToHcnaken" v T.1.) ONpeaeaseTcs U3 BhIpaKeHUs
S-o
P, = —Pgr.ea t9(x+ @)

rae S - IUIOmaab KOHTAKTA THIIB3BI C IOPOIOi, CM,
Gur.sn - IPOUHOCTB IIOPOJBI IIPH BIABIMBAHHH, KI/CM’;
0L - YToJI KOHYCHOCTH TOJIOBKU aHKepa, Tpa;
@y - YTOJI TPEHHUS TOJIOBKHM aHKEpa 10 THIIb3E, TPa;
K - xoaddunmenT 3amaca npo4HOCTH.

HpO‘IHOCTB 3aKPCINNICHUA 3aMKa ACPCBAHHBIX AHKCPOB PACCUUTBIBACTCA 110

dbopmyie
P,=Snf,,
rae S - oflast Iomaah KOHTAKTA 3aMKa aHKepa ¢ GOKAMH CKBaKHHBI, CM’]
N - HOPMAIIbHOE HAIPSKCHIS, KI/CM’]
f. - K03 pummeHT TpeHus aepeBa o Mopomy.

BennunHa n npruHUMAaETCA paBHOW pacyE€THOMY CONPOTHUBIIEHUIO IPEBECUHBI

2
Ha CMSITHE TIOTIEPEK BOJIOKOH, T.€. N =G, KI/CM".

2
Jlnst cocHBI G, = 30 Kr/cMm”.
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[momaab KOHTaKTa
S=14dyl,
rae dy, - ImaMeTp aHkepa, CM;

|, - mmHa KauHa, CM.

Bonpocwt ona camonpoeepku
1. [IpuBenutTe pacu€t paMHBIX Kperel TOPU30HTAIbHBIX BHIPAOOTOK.

2. [IpuBeanTte pacuéT aHKEPHON KIMHOIIEIEBOI KPETIH.
3. IlpuBenute pacuér aHKEpHOM KPEMH C PacIiOPHBIMU 3aMKaMH.

4. IlpuBenute pacuér xene300€TOHHON aHKEPHOU KPETIH.

JIEKIIUA 3
5. IlpoBeneHune rOpHBIX BHIPAOOTOK

5.1. Cnoco0bI U cXeMbl POBEACHNSI TOPHBIX BHIPA0OTOK

CriocoObI U CXeMBbI TTPOBEICHHSI TOPHBIX BHIPAOOTOK 3aBUCST OT YCTOMUUBOCTH U

00BOJTHEHHOCTH TOPHBIX ITOPO/I.

PaznmyaroT oObIYHBIC U CTICIHATIBHBIE CIIOCOOBI TIPOBEICHHUS BHIPAOOTOK.
OObIuHBIE CITOCOOBI TPUMEHSFOTCS TP MPOBEAECHUH BEIPAOOTOK B JOCTATOYHO YCTOM-
YKBBIX MOPO/IAX, IOMYCKAIOIINX OOHAKEHHE KPOBJIM 1 OOKOB 0€3 KpEeIUIeHHs B TEUEHUE
HECKOJIBKUX YacoB, MPH HEOOJIBILIOM BOJIOIIPUTOKE, AOITYCKAIOLIEM BeJIeHHUE padoT 6e3
ocyieHus nopoa. CrenyaibHble CriocoObl MPUMEHSIOT PY HEYCTOMYMBBIX TOPOAX,

HC JOITYyCKArOIMX JaKC KPaTKOBPEMEHHOI'O O6Ha}K€HI/IH, H TPCIIMHOBATLIX IIOPOaAax €
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OOJBITIMMY BOJOTIPUTOKAMH, OOPB0a ¢ KOTOPHIMU ITPH TIOMOIITH BOJOOTIIMBA TEXHUYE-

CKH 1 SJKOHOMHNYCCKH Heuenecoo6pa3Ha.

TexHoornueckas cxema IMIPOBCACHIMA BLIpa6OTOK XaAPaKTCPU3YyCTCA B3aNMOCBA-

3bI0 BO BPCMCHHM OCHOBHBIX M BCIIOMOT'aTCIIbHBIX ITPOICCCOB.

OcHOBHBIE MPOIIECCH MTPH MPOBEAECHUN BBIPAOOTOK — 3TO OTAEICHHE MTOPOIbI
(TTOTIE3HOTO UCKOMAEMOr0) OT MacCHBa, MOrpy3Ka e€ B TPaHCIIOPTHBIE CPEZICTBA, BO3BE-
JIeHHE MTOCTOSIHHOM KPEeNnH, YCTPOHCTBO BOJIOOTIMBHOM KaHABKH, HACTHJIKA TIOCTOSTHHOTO

PEIBCOBOTO MYTH.

BenomorarensHble PoLeccsl — BO3BEACHUE BPEMEHHOW KPETIH, HAPAIMBAHUE

BEHTWISILIMOHHOTO TPyOOIPOBO/1a, BOJIOOTIIMB, OCBEIIECHUE U JIP.

[Tpu mpoBeneHNN BRIPAOOTOK OCHOBHBIE TIPOXOTIECKHUE MTPOIIECCHI MOTYT COB-
MEIIATHCS BO BPEMEHH WJIH BBITIOJHATRCS TOCTe1oBaTebHO. [Ipu coBMerienny npo-
IIECCOB MTPOBEICHUE BHIPAOOTKH MIET HEMPEPHIBHO. Takast TEXHOJIOTHS Ha3bIBACTCS T10-
TouHOM. [Ipn mocnenoBaTebHOM BBITOTHEHUH TTPOIIECCOB OHU TICPUOMUECKH TTOBTO-
PAIOTCS B ONpeAeNIEHHOM MmocieioBaTebHOCTH. [lociie1oBaTeIbHO MOBTOPSFOIIASICS CO-
BOKYITHOCTH TIPOM3BOICTBEHHBIX TIPOIIECCOB M OTIEPAIIii HA3bIBACTCSI IMKIIOM. Bpemsi, B
TEYCHUE KOTOPOTO BBITIOIHSIIOTCS TPOXOTICCKUE ITUKITBI, HA3bIBACTCS TTPOI0IIKH-
TEIILHOCTHIO ITHKJIA. [IpoaBrkeHue 32001 3a UK ONpeAesaeTCs TITyOnHOM OTONTOM
TIOPOZIBI TP OYPOB3PBIBHOM CITOCOOE MPOXOKH 1, KaK TIPABUIIO, PACCTOSTHIEM MEXKITY
paMaMu MpH TPOXOJIKE BEIPAOOTKH KoMOaitHOM. [TpoA0ImKUTEIBHOCTD MPOXOIYECKOTO

ITUKJIa TPUHUMAETCS KPaTHOM CMEHE WITM CYTKaM, YTO YIPOIIAET OPTaHU3AIINI0 padoT.

Kak npaBuio, mpu opranuzaryiu padoT Mo MPOBEICHUIO BEIPAOOTKH IPUHUMAOT
TPEXCMEHHBIN CyTOYHBIN pekuM. Takol pekuM 00ecrieunBaeT HanOOJBIITYIO0 CKOPOCTh

IMPOABHIKCHHSA 32004 1 HaWTy4IIHUE YCJIOBUA COACPKAHUA U PEMOHTA 'OPHLIX MAIllH.
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B nacrosiee Bpemst ipy MpoBeICHUN TOPU30HTATIBHBIX TOPHBIX BEIPAOOTOK IS
OT/ICNIEHHS TIOPOJIbI OT MAacCHBA UCTIONB3YIOT OYPOB3pPBIBHBIC PAOOTHI M IPOXOTYECKUE

KOMOAIHBI.

[Tpoxoaueckre koMOaitHbI TO3BOJISIFOT COBMEIIATH HAMOOJIEE TPYAOEMKHUE MPO-
1ecchl (OTAeNeHre MOPOIbl OT MACCHBA U MOTPY3KY €€ Ha TPAHCIOPTHBIE CPEJICTBA) U
MOJHOCTBIO N30aBUTHCS OT PYYHOT'O TPY/Ia MPH UX BhIMOJHEHUU. OJJHAKO IPUMEHEHHE

KOMOaiiHOB orpanuunBaetcs koddduirenrom kpenoctu nopon < 10.
JIEKIUA 2

5.2. IIpoBeaeHue rOPU30HTAJIBLHBIX BHIPA0OTOK € MOMOIIbIO oypo-

B3PBIBHBIX pPadoT

[Ipu npoBeneHUN BBIPaOOTOK € TOMOIIBI0 OYPOB3PBIBHBIX padOT MPOU3BO-
JATCS CIIEIYIONINE OCHOBHBIC Ollepaluu: OypeHue MITypoB, 3apsiyKaHUE MIMYPOB

B3PbIBUATBIM BCIICCTBOM, B3PBIBAHHUC, IIPOBCTPUBAHUC, IIOI'PY3Ka OTOUTOM IIOPOJHhI,

BO3BEJICHUE MMOCTOSIHHOM KpPETU.

BypoB3pbiBHbIe paboTbl 40/XKHbI 06ecrneynTb 3aAaHHble pa3mepbl U dopmy ce-
YyeHuMA BbIPabOTKM, KauecTBeHHOe ApobeHne nopoabl, BbIOpOC Nopoabl U3 3a-
605 Ha 3agaHHOe paccTosiHMe. ITK TpeboBaHHAA MOTYT HbITb BbINOAHEHbI NPU
YCNOBUU NPaBUIbHOrO BbiIbopa napameTpos bypoB3pbiBHbIX paboT (BBP):
B3pblBYaTOro Bewectsa (BB), BEAMYMHBI U KOHCTPYKL MM €ro 3apsaa B LWNype,

Bpy6a, rnybuHbI LINYPOB, YMCNA U PACNONOXKEHUA X B 3aboe.

B3preiBaHue 3apsiIoB B IIIType MOKET ObITh AJIEKTPUYECKUM, OTHEBBIM U DJIEK-

TPOOTHEBBIM.

OrueBoe B3pbIBaHUE OCYIIIECTBIISIETCS IETOHATOPAMH Y OTHETIPOBOIHBIM IITHY-
poM. Takoe B3pbIBaHKE PUMEHSIETCS B BRIPAOOTKAX HE OMACHBIX 10 ra3y M MU C YT-
sioM HakJoHa 710 30°. O4yepeTHOCTh B3PBIBAHKS 3aPSIOB B IIITypax PerymupyeTcs Id-

HOU OI'HCIIPOBOJHBIX ITHYPOB U MMOPAIKOM UX ITOIKUTaHU.
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B3pbiBanue B BbIpaOOTKAX, OMACHBIX M0 ra3y U MbUTH, Pa3peIiacTcsi TOIbKO
AIIEKTPUYECKOE C MMOMOIIIBIO NIEKTPOJETOHATOPOB MTHOBEHHOI'O 1 KOPOTKO3aM€EIJICH-
HOT'O JICUCTB. B 0TAENbHBIX CiTydyasix B BBIPAaOOTKAX HE OMACHBIX IO Ta3y U MbUIU C YT-
J7IoM HakytoHa 710 30° MOYKET IPUMEHSTHCS SJICKTPOOTHEBOE B3PHIBAHUE, KOTOPOE 3aKITFO-
YaeTcsl B TOM, UTO 3apsi/ibl B IIITypax B3PhIBAIOT OTHEBBIM CIIOCOOOM, & OTHETIPOBOIHBIE

IIHYPLI 3AKUTAIOT C IIOMOIIBIO SJICKTPUUICCKUX 3AKUTATCIIbHBIX ITATPOHOB.

B BeIpaboTKax ¢ yriioM HakioHa cBbiiie 30° MPUMEHSIOT SJIEKTPUIECKOE B3PhI-

BaHue 3apsaa0B BB.

Benuunna 3apsna B miype, pacxoq BB, uncio u rirybuHa mmypoB pacCUUThIBa-

IOTCA C y‘-IéTOM KpCIIOCTH B3pBIBa€MOﬁ IIOpoAabI, ILTOIIAIN 33605[, IIPUHATOTO BB.

KomiecTBo B3pbIBYATOrO BELLIECTBA, HEOOXOIMMOTO JUTsl pa3pyLICHHUs IOPOIbI,

orpenensieTcs mo popmyre
Q = q SB‘I |3;

e q — pacxox BB Ha paspymrenne 1 M° moposisl B JaHHBIX YCIOBHIIX,

KF/CMS;
2.
Suq — ITomaapb 32605 BUEpHE, M,
|, — mpoaBuTranue 32005 3a MUK, M.
_ 3
g=0q; fl Vq€, KI/cM )

3
rjae q;— pacxon artagonHoro BB, HeoOxoaumoro s pazpyuienue 1 M” no-
POJIbI BbIICJIEHHON M3 MaccuBa (MIPUHUMAETCS MO0 CIPABOYHBIM Ta0IHU-

1am), KT/CM,

f; — ko pumeHT CTPYKTYpBI TOPOABI (IS BA3KKX, YIPYTHX U TIOPH-

CTBIX ITOpoJ f1 = 2, 71 TOPOJT ¢ MEJIKOM TpeIrHUBATOCThIO f; = 1,4,
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AJI1 Iopoa € HAIUIACTOBAHUEM IICPIICHAUKYJISIPHBIM HAIIPAaBJICHUIO

mimypa f; = 1,3);

V1 — KO3 HUIMEHT 3aKUMa, YYUTHIBAIOIIUN ITyOUHY IIMYyPOB U ILJ10-

11a/1b CEYECHUS BBIPAOOTKH B MPOXOJIKE.

ITpu onHoOM oOHaxEHHOM noBepxHOCTH [1.51. TapaHOB pekoMeHayeT OnpeaeisTh

NP ABYX OOHAKEHHBIX TIIIOCKOCTIX

vi=1,2-15;
¢ = 380/P,, — ko3 dunuent padorocrnocooHocTr BB;
P, — paborocrnocobHOCTh TprHUMaeMoro BB, CM3;

380 cM° - pabOTOCIIOCOGHOCTD 3TAIOHHOrO BB.

['myOuHa mimypoB 3aBUCUT OT 0011 OpraHu3auu padoT U MPUHUMAETCA
paBnoit 1,5 — 2,5 M. KoadummenT ncnonp3oBanus mimypos (K.H.II1.) B 3aBUCUMO-
CTH OT KpernocTu nopoa coctasiusieT 0,85-1. J{s moBbIIeHNs K. U.111. TITyOUHY BpY-

00BbIX 1ITypOoB NMpUHUMaIOT Ha 200 — 250 MM OoJbIIe TTyOMHBI OTOOMHBIX IIITYPOB.

Uucno mimypoB B 3a00€ onpeesieTcs o ycyioBuio pasmenienus BB B Hux

_1.27Q
aAd 2l
rae  a— Ko3(pUIMEHT 3aloJHCHHUS IIIypa  B3PHIBYATHIM BEIIECTBOM
(a<2/3ly); A - mrotrocTs BB B matponax, kr/m°; d, — anamerp natpona BB, u;

|.n— CpeaHsis AIMHA MITypa, M.

BpyOb1 npu OypoB3pbIBHBIX paboTax MPUMEHSIOT AJIsl CO3AaHUs BTOPOM 00-
Ha)KEHHON TOBEPXHOCTH U MOBBIIIEHUS 3(pPeKTuBHOCTH B3phIBA. PaznuyaroT npsi-
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MbI€ (IIITypbl NEPIEHANKYISAPHBI K IIIOTHOCTH 320051 BHIPAOOTKM) M HAKIIOHHbBIE

(1Imyphl HAaKJIOHEHBI K INIOCKOCTH 320051 BRIPAOOTKH ) BPYOBI.

W3 mpsmMbIx BpyOOB HanOOJIbIIIEE PACIPOCTPAHCHHE MTOTYUHIIH IIEJICBBIC, TIPU3-
MaTH4YECKHE U criupaibHbie BpyOsl. [1{eneBbie BpyOsI (puc. 17) cocTosT U3 psaa
HITYPOB, TPOOYpeHHBIX Ha paccTossHUM 10 — 15 cMm oauH OT npyroro. 3apsKaioT
Takue BpyOBbI, Kak MpaBuIIo, yepe3 oauH mmryp. [locne B3pbiBa Takoro Bpyoda 00-
pasyercs 111elb (BTopast OOHa)KEHHAsi TOBEPXHOCTh) U B3PbIBAHUE OTOOMHBIX
HIMTYPOB MPOU3BOJIUTCS Ha JABE 0OHAKEHHBIE TOBEpXHOCTH. [Ipu3maTudeckuit
BpyO (puc. 18) COCTOUT U3 YETHIPEX 3aPSKEHHBIX IIMTYPOB, KOTOPHIE B3PHIBAIOT
nocieaoBaTeabHo. CripanbHblid BpyO (puc. 19) cocTOUT U3 IIEHTpaIbHOTO HE3a-
PSYKEHHOTO TIITypa U 5 — 6 3apsHKEHHBIX, PACTON0KEHHBIX o criupand. [IpsmMbie

BpYyOBI NpUMEHSIOT B Kpenkux (f > 12) nmoponax.

HakiionHbie BpyObl K KOTOPBIM OTHOCSITCSI KIIMHOBBIE BepTUKalbHbIE (puc. 20),
rOpU30HTaIbHBIE, OOKOBBIC, BEPXHHUE U HUKHUE, a TAKXKE MUpaMUuJaIbHbIEe, TPU-

MEHSIOT MPHU MPOBEJACHUH BBIPAOOTOK IO MOPOIaM ¢ KOI(PPHUITMEHTOM KPEMOCTH

f<12.

TTTTT1
I
|
!
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¢
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Puc.17. Cxema meneBoro Bpyba

| .
7 }f/////////z 7

YT

Puc.18. Cxema npuszMatuueckoro Bpyda

|
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Puc.19. Cxema cupaibHOTO BpyOa

Puc.20. Cxema BepTUKAIBHOTO KJIIMHOBOT'O BpyOa

Kpome BpyOOBBIX IIITYPOB BBIJIEISIOT OTOOMHBIC, pa3pyIIaroIIie IOPOIY 10

BCEMY 00BbEMY BBIPAOOTKH, U OKOHTYPHBAIOIINE, PUIAIONTNE BRIPAOOTKE 3a/JaHHYIO

dbopmy U pazmepsl.

CxeMy pacnojoXKeHHsI IIITYPOB BEIOMPAIOT B 3aBUCUMOCTH OT (DOPMBI U pa3-
MEpOB BbIPaOOTKU, KPEMOCTH U CTPYKTYPbI TOPO/Ibl, KOJINYECTBA B3PHIBYATOTO Bellle-

CTBa, HEOOXOAUMOTO IS pa3pyLIEHUS TOPO/IbI.

Bypenue mmypoB 3anumaet 10 60% o01ieit mpoJoKUTEIbHOCTH IPOXOaUe-
ckoro 1ukia. J{ms Oypenus mopoa ¢ koahduimeHTom kpernocty f < 8 mpumenstot Oy-
PIIBHBIC MAIIMHBI BPAIIaTEILHOTO JICHCTBUS, K KOTOPHIM OTHOCSTCS PYYHBIC H KO-

JIOHKOBBIE 3JIEKTpOcBEpIa (puc. 21)
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Puc. 21. Onexrpocsepio COP19M

3J'ICKTPOCBGPJIO COCTOMT M3 IJICKTPOABUI'ATCILA, pCAYKTOPA, HIITMHICIIA, BBIKIIIO-

yaressi U COeAMHUTEBHON My ThI 17151 OABOJIA K JIEKTPOCBEPITY TMOKOro Kadersl.

B Tabn. 3 IMPUBCACHBI TCXHUYCCKHUC XaPAKTCPUCTUKHN HCKOTOPBIX 3JICKTPO-

cBepil. Pyunsbie aiekTpocBEpiia UMEIOT PYYHYIO MTOAady, UX MPUMEHSIOT 1715 Oy-

PEHUS HIMYPOB TI0 YTIIIO U MOPOJIaM CPEIHEH KpernocTu U ciadbiM. KonoHKoBbIe

CBepJia MPUMEHSIOT AJIsl BpallaTeIbHOro OypeHHUs LIMYypOB B MOPOJIAX CPEIHEN Kpe-

IMIOCTH U KPCIIKUX.

Jiist OypeHus IIypoB B MOPoJax ¢ K03 PuIuMeHTaM KPErnoCcTH CBBIIIE 8

IMPUMCHAIOT ITHCBMATHUYCCKUC U THAPABINYCCKUC 6ypI/IJ'II>HI)Ie MalllMHbI BpallaTCiIb-

HO-YJapHOTO U yIapHO-TIOBOPOTHOTO (pHC. 22) NelCTBHUS.

Tabnuma 3
Texaudeckas XapaKTepUCTHKA CBEPIT
ITokazarenu OP14]12M | OP18J12M | COP19M
MOoOIIHOCTE ANEKTpoABUTaTENA, KBT 1,0 1,4 1,2
Hanpsixenue nuraroieit cetu, B 127 127 127
Cua Toka, A 9,2 10,3 9,8
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Yacrora, I'n1 50
ACHHXPOHHOE YHCIJIO 000POTOB POTOpA, MUH 2760

Yacrora BpaIrieHus mImuHISIs, MUH B 860 640 340; 700
HoMuHanbpHBIN KPYTSIIMI MOMEHT Ha IITHH- 108 203 250: 120
nene, Hm

JlnameTp mImypoB, MM 36 —43

Puc. 22. ITneBmatuueckuii pyunoit nepgpoparop tumna [111

[epdopatops! [11136B, [11154B, ITI154Bb npeanasnavens st OypeHus: ropu-

30HTAIBHBIX U HAKJIOHHBIX IIITYPOB B MSTKHUX U CPETHEHN KPETIOCTH Mopoiax, nepdopa-

topsl [T16311, TIT163B, I11163Bb — B nopoaax cpeaHeit kpenoctu u kpenkux. [lepdo-

parop III163C ciyxuT 11 OypeHust HUICXOSIIUX IIIITYPOB TPY MPOXOIKE MTAXTHBIX

crBouioB U [TTI63CBIT — as1st imypoB ¢ MHTEHCUBHOM NPOLYBKOW M ITOJIABIIEHUEM HbI-

JIM METOJIOM YBIIQXKHEHUS IIPU pa3pabOoTKe POCCHITIE B CeBEpHBIX paiioHax. bypenue

BCIACTCA C MPUMCHCHHUEM ITHCBMATHYCCKUX TTOJICPIKCK.

O6o3HaueHue mnephopaTopoB  pacHIM(PpPOBBIBACTCS  CIECTYIOIIUM 00Pa30M:

[MIT— nepdopatop nepeHocHOH, 1Mdpps — dHeprus yaapa (B Jx), B — c nen-

TpaibHOU MpoMbIBKOW, Bb — ¢ 00Kk0BOIi poMbIBKOM, C —C HMHTEHCUBHOM MpO-

nyBkoH, I1— ¢ meuteorcocom, CBII— ¢ o6orpeBaemoii pykositkoid. Bce Monenu
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nephopaTopoB UMEIOT MHOTO OOIIMX JIETAJICH 1 B OCHOBHOM aHAJIOTUYHYO KOHCTPYK-

0. TexHnyeckne XapakTepucTUKU nepdopaTopoB MpUBEIEHBI B Ta0. 4 1 TabI. 5.

Tabmuma 4
Texandeckas xapakTeprucTrka mnepdopaTopon
[lepdopaTopst
[TapameTpsbl
[11136B [11154B1 | IIII54Bb1 | III163B
JlnameTp 1mmypoB, MM 32—40 40—46 40—46 40—46
['my6una OypeHus, M 2 4 4 5
Yucno yaapoB B MUHYTY 2300 2350 2350 1800
Oueprus yaapa, Jlx 36 55,5 55,5 63,74
Y IenbHbli pacxon BO3AyXa,
2 0,029 0,029 0,029 0,029
(M”/mMuH)/xBT
JaBnenue cxxartoro Bozayxa, MIla 0,5 0,5 0,5 0,5
Kpysimii moment, H-m 20 29,43 29,43 26,93
Pa3meps! XBOCTOBHKA HHCTPY-
22X108 25X108 25X108 25X108
MEHTa, MM
Macca, Kr 24 31,5 31,5 33
Tabnuma 5
Texaudeckas XxapakTeprucTrka nepdopaTopon
[Tepdopatopsr
[TapameTpsbl
[11163B b [I163I1 [I163C | IIII63CBII
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JluameTp mmypoB, MM 40 — 46 <46 <52 <46
I'nybuna Oypenus, m 5 5 5 5
Yucno ynapoB B MUHYTY 1800 1800 1800 1800

Dueprus yaapa, Jx 63,74 63,74 63,74 63,74
YaenpHbId pacxol BO3AY-
2 0,029 0,029 0,029 0,029
xa, (M’ /mun)/kBT
JlaBlieHHE CKATOrO BO3Y-
0,5 0,5 0,5 0,5
xa, Mlla
Kpytsammit moment, H-m 26,93 26,93 26,93 26,93
Pa3mepsl XxBOCTOBUKA UH-
25X108 25X108 25X108 25X108
CTPYMEHTa, MM
Macca, Kr 33 33 33 33

CymHocTh pabOThI MHEBMATUUECKUX MAIIMH 3aKIIF0YACTCS B TOM, YTO CXKAThIN
BO3/yX C IIOMOIIBIO0 BO3AYXOPACIIPEIEIUTENBHOIO YCTPOUCTBA MOAAETCS TONEPEMEHHO
B MPaBYIO WJIM JIEBYIO MOJIOCTb IIHJIMHJIPA YAAPHOTO MEXaHM3Ma, 00ecTieunBasi BO3BpaT-

HO-TIOCTYITIATEIBHOE U [IOBOPOTHOE JBUYKEHUE MTOPILIHS-YIAPHUKA.

XounocToi xon mopuiHs 1 (puc.23) HaumHaeTCs Mo ASUCTBUEM CHKATOTO
BO3/yXa, NOCTYIAOUIETO YE€pPE3 BO3AYXOPACIPEACIUTEIBHOE YCTPOUCTBO C 30-
JIOTHUKOM 2 1O KaHajiy 3 B MpaBylo MOJOCTh uiauHapa. [lepeasurascey ycko-
PEHHO B JIEBYIO YaCTh LUJIUHAPA, NOPIIEHb OTKPHIBAET BBIXJIOMMHOE OTBEpCTHE 4
MpaBoil mojaocTy uuianHApa. CxKaThlil BO3AYX BBIXOJUT YE€pe3 OTBEPCTHUE, B Pe-
3yJbTATE YETro JABJICHHUE B MPABOW MOJIOCTH PE3KO MAAAET, a MOPIIEHb MPOI0JI-
KAeT JIBUTAaThCs MO MHepUUU. Bo3ayXx U3 1eBOM MOJIOCTHU LMUIUHIAPA IPU XOJO-
CTOM XO/I€ MOPUIHS BBIXOJAUT Y€PE3 BBIXJIOMHOE OTBEPCTUE 5 JIEBOU MOJIOCTH
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HWJIMHIAPA 10 T€X NOp, I0KA NOpIIeHb He nepekpoert ero. Korma orseperue S 3a-
KpOETCSl HOPUIHEM, BO3YX B JIEBOU MOJOCTH HUIUHAPA HAYMHAET COKUMATBCS U

JaBJIeHUE HapacTaeT. [[BuxkeHue MopiiHs 3aMeUIsieTcs U K KOHILY XOJI0CTOT0 X0/1a
30JIOTHUK IIOJI JABJICHUEM BO3yXa B JIEBOM YaCTH LIAJIUH/pPA IEpEMEIIAETC BIIpa-
BO, 3aKpbIBasi KaHaJ 3 ¥ OTKPBIBasl yTh CKaTOMY BO3yXy Uepe3 KaHall 6 B JIEBYIO

ITOJIOCTh MUJINHAPA. Hauunaercs pa60t1m”1 X0 IIOPpUIHA.

Puc. 23. CxemMa nHeBMaTH4ECKON OypHIIbHON MaIIUHBI

Bo BpeMms pabouero xojaa nopiieHb HaOUPAET CKOPOCTH MO ACUCTBUEM
CXKaToro BO31yxa. JIBUrasce BIpaBO, OH OTKPHIBAET OTBEPCTHUE 5 U 3aKPHIBAET
otBepctue 4. IIpu 3TOM CKOPOCTh ABHKEHUS MOPIIHS MPOJOIKAET HAPACTATh
710 MaKCUMaJIbHOW BEJIMYUHBI, & IABJICHUE B JIEBOUM YaCTH HUJIUHIAPA CHUXKAETCH,
npuOIMKasch kK atMocpepHomy. B mpaBoii ke yacTu JaBJIeHHUE BO3PACTaET JI0
TE€X MOP, MOKa MO/ €To AEUCTBUEM 30JI0THUK HE OyIeT nepeOpollieH B KpaliHee
JIeBOE MOJI0kKEeHue. B 3To BpeMsi mopIiieHb HAHOCUT yJlap 10 XBOCTOBHUKY Oypa, U

HAYMHAETCS CIEAYIOIMUNA X0J0CTOM X0 MOPIIHS.

Jl1st moBopoTa 6ypOBOT0 HHCTPYMEHTA BHYTPHU MOPILIHA HMEETCs T'elu-
KOMJAJIbHAS HAape3Ka, a BHELIHAs TIOBEPXHOCTh IITOKA IMOPIIHA UMEET TAKKE U
NpsAMBIE LUIMLBL. ['€TMKOUIaNbHBIN BUHT, KOTOPBIA BXOAUT B COOTBETCTBYIOIINE
nasbl MOPIIHS, B KAYECTBE TOJIOBKM MMEET XParoByI0 OyKCy ¢ co0ayKamu, mpy-

JKMHAaMH M ILTYHXKCpaMH. Bwmecte ¢ XpamnoBbIM BY6‘{aTBIM KOJIECOM, BMOHTHP O-
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BAHHOM B KOpPIyC€E, TeIMKOUIAJIbHBIM BUHT 00pa3yeT XpamnoBoil Mexanusm. [lpu
paboueM XoJie TOPIIHS MOBOPAYMBAETCS F€IMKOUIAJIBHBIA BUHT, a IPU 00paT-
HOM X0/ IOBOPAYMBAETCS CaM IOPLIEHb, KOTOPBIM Yepe3 IMUIMIBI TIOBOPA-

yuBaeT OypOBOW MHCTPYMEHT.

BypoBoit HHCTpYMEHT 151 BpalaTelibHOTOo OypeHus COCTOUT U3 BUTOU

OypOBO¥ IITaHTH U pe3IIa.

BbypoBas mitanra u3roToBIsieTCs U3 BUTOM cTaidu poOMOUYECKOTO Mpo-
dbuns. [{5st BBOJIa ITAaHTU B IINIUHJIENb SJIEKTPOCBEPIIA XBOCTOBUK OOTAUYMUBaAETCSA
710 MUIUHAPpUYEcKor Gopmbl. Ipyroit KoHel OypoBOi MITAHTH OCHAIIEH ChEM-
HBIM PE31I0M, ApMHUPOBAHHBIM TBEPABIM CILUIABOM. 3aTYIJICHHBIC PE3LIbl 3aTA4YHU-

BaroTCA.

HcnonHuTtenbHbI opral OypUJIbHBIX MOJOTKOB - IIECTUTPAHHBIN CTaJlb-
HOH CTEepXKEHb CO CheMHOU OypoBOIl KOpOHKOM Ha KoHIle. CoelMHEHNE KOPOHKHU
CO IITAaHTOM KOHYCHOE. [[pyroii koHel OypOBOM IITAHTH KUMEET XBOCTOBUK U

Oyptuku ("3anneuuku") o ynep:kaHus Oypa B maTpoHe OypUIIBHOTO MOJIOTKA.

bypoBbIe KOPOHKHM U3TrOTABIMBAIOT U3 JIETUPOBAHHBIX U3HOCOYCTOMYM-
BBIX CTAJIEM U apMHUPYIOT INTACTUHKAMM TBEPJOro crnjasa. PacnpocTpaneHue
HOJIYYUIIU 1OJ0TYAThIE U KPECTOBbIE KOPOHKHU. JlooTUaThie OYpOBbIE KOPOHKHU
MPUMEHSIOT 1JIs1 OypeHUsI MOHOJUTHBIX MOPOJI, @ KPECTOBbIE — JJIs1 OypeHus
BS3KUX M TPEUIMHOBATHIX MOPOJ. 3aTaYMBAIOT KOPOHKHU HA CHELUAIBHBIX Oypo-

3aTOYHBIX CTAHKAX.

Jljist mpoBeTpUBaHUS TYMMKOBBIX BIPAOOTOK MPUMEHSIOT BEHTUIIATOPHI
MECTHOTO MPOBETPUBAHUS. BEHTUIIATOPBI MECTHOTO IPOBETPUBAHUS 10 POLY
NPUMEHSAEMON SHEPTUU MOTYT OBITh MHEBMATUUYECKUMU U IIEKTPUUECKUMHU, A
M0 IPUHLUMNIY pabOTHI - HEHTPOOEKHBIMU U OCeBbIMU. KOMMaKTHBI U yA00HBI B
paboTe oceBble BEHTUIIATOPHI C dJIEKTpUUYECKUM npuBogomM BM-3, BM-4, BM-5,

BM-6, BM-8 u ¢ nHeBMatuueckum npusogoM BMII-3, BMII-4, BMII-5.
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OAO "Tomckuii 31eKTOpMEXaHMUECKUN 3aBOJ]" 3aBEPLIIII Pa3pabOTKy MOJI-
HOT'O TUIOpa3Mepa BEHTUWIATOPOB MECTHOTO IpoBeTpuBanusi: BM3-4, BM3-5,
BM3-6, BM3-6/1, BM32-10, BM3-10P, BMII-4M, BMII-6/1. 3Tn BEHTUIATOPHI
MpeHA3HAYECHBI JIJIsl IPOBETPUBAHUS TYUKOBBIX TOPHBIX BEIPAOOTOK MPHU IJIOTHO-
¢ty Bo3ayxa 1o 1,3 kr/mM3, temmeparype ot 253° no 308°K, 3ansuiensoctu 10 50
MT/M3 U OTHOCHTENBHOM BIAXXHOCTH 110 95% (mipu Temmeparype 298 K). Bentus-
TOPBI UMEIOT B3pbIBOOE30MacHoe ucnoiaHeHue. ObecneueHne TpeOOBaHUN OXpaHbI
TpyJa U TEXHUKU 0€30MacHOCTH Ha MPEANPHUATUSIX, UMEIOIIUX B3PHIBOOIIACHbBIE

IMPpOU3BOACTBA, HCBO3MOKHO 0e3 HCITOJIb30BAHMST aKTUBHOM BCHTUJISIIINHA.

TexHuueckas XapaKTCPUCTUKA MAXTHBIX BCHTHIIATOPOB MCCTHOI'O ITPOBCT-

pUBaHUA NPUBEJIEHA B TA0II. 6.

Tabmuma 6

TexHnueckas XapaKTEPUCTHUKA IAXTHBIX BEHTUWISITOPOB

[TapameTper BM?D |BM BMD|BM?D |BM |BM?32 |BM?2- BMII- BMII-
4 |D-5| -6 |-6/1[D-8| -10 | 10P | 4M | 6/1

HomunaneHsil uamerp,

MM 400 |500 | 630 | 630 {800 | 1000 | 1000 | 400 | 600
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HomunanwnHag mmojada,
2 20 (3,65 7 7 10 15 15 1,4 5,2
M°/c
HomunansHOE moJTHOE
1 300 (2000|2500 {2500 [3200| 4200 |1 700 |1 400 | 2000
naBienue, I1a
MaxkcuMaIbHBIN MOJHBIN
66 | 68 | 68 | 63 65 70 25 33
KIIJI BeaTmisaTopa, % 61
MOIIHOCTH 3IEKTPOIPHU-
4 15 125 | 25 |45 | TIO 37 -
BoJa, KBT
Macca KoMIIJIEKTa, KT, HE
. 160 {270 (420 | 495 (800 | 2000 | 900 70 340
ojiee

Paznnyaror HarHeTaTeNnbHYIO, BCACHIBAIONTYI0 1 KOMOMHUPOBAHHYIO CXEMY

MECTHOTO ITpoBeTpuBaHusl. (puc.24, 25,26)

Q

.

L

Puc.24. Cxema HarHeTaTeNbHOTO MPOBETPUBAHUS
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Puc.25. Cxema BcachIBarOIIEro MPOBETPUBAHUS

Puc.26. Cxema KOMOMHUPOBAHHOTO TPOBETPUBAHUS
Haubosee yacTo npUMEHSIOT HarHETaTeIbHYIO0 CXeMy ITpoBeTpuBaHus. B
ATOM CJIy4ae BO3/1YX, BBIXOASIINUNA U3 BEHTHIISILIMIOHHON TPYObl C OTHOCUTEIHHO
OOJIBIION CKOPOCTBIO, Pa3KIKAET MPOAYKTHI B3pbIBA U BBIACISIONINECS Ta3bl U BbI-
MBIBAaeT ra3oByI0 CMeCh 13 3a005. B TO e BpeMsi Ipu HarHeTaTeIbHOM POBETPH-
BaHUU MPOJIYKTHI B3PbIBA 3aMOJIHSIOT BCIO BEIPAOOTKY, UTO 3aCTaBIISIET IPEKPATUTh
MIPOU3BOJCTBO PabOT B HEW HA BCEM MPOTSHKEHUHU 0 YCTAaHOBJICHUS O0€30MacHOM

KOHLCHTPpAaIHUHU AJOBUTLIX I'a30B
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HaruerarenbHblii BEHTUIIATOP YCTAHABIMBAIOT HA CBEXKEN CTPYE BO3AYyXa Ha
paccTostHuM He MeHee 10 M OT ycThsl TYNIMKOBOM HapaOOTKH. PaccTossHME OT KOHLIA

TpyOOompoBoAa 10 32005 HE IOJKHO MPEBBIIATH 8 M.

JIOCTOMHCTBOM BCAChIBAIOIIEH CXEMBbI IPOBETPUBAHUS SBJIAETCS TO, YTO
IPOAYKTHI B3pbIBa JBUTAOTCS 110 TPyOONIPOBOY, a BCA BBIPA0OTKA 3alI0JIHEHA CBE-
’KMM BO3yXOM, YTO MIO3BOJISIET BECTH pabOThI B HEM cpa3zy *ke nocie B3pbiBa. O
HaKo B TpyOONpOBO/I NOMAJAIOT JIUIIb Ta3bl, HAXOIAILIUECS B MIOIYTOPa METPAxX OT
BXOJIHOT'O OTBEPCTHS TPYOBbl. DTO 3aTPyIHAET POBETPUBAHUE 320051 PU OOJIbILIEM

OTCTaBaHUM BEHTWIAILIMOHHOUN TPyOBI OT HETO.

[Ipyn KOMOMHUPOBAHHON CXEME MPOBETPUBAHUS YCTPAHSIIOTCS OCHOBHBIE HE-
JOCTATKU HAarHETATEJIbHOTO ¥ BCACHIBAIOILEIO IPOBETPUBaHUsA. B 3TOM citydyae Ha
paccrosinuu 40-50 M oT 320051 yCTaHABIUBAIOT IEPEMBIUKY C JABEPHIO, KOTOPYIO BO
BpeMs [IPOBETPUBAHUE 3aKPBIBAIOT. Uepes nepeMbluKy IpOX0IAT ABa TPyOOIpoBo-
na. [lo ogHOMY, KOTOPBII MOAXOAUT K IpyaAu 320051, BO3LyX HarHETAETCs, a MO0 JIpy-
romy - BcaceiBaercs. [Ipon3BOANTENBHOCTD BCACBHIBAIOIIETO BEHTUIIATOPA JOJDKHA

IIPEBOCXOAUTH TPOU3BOAUTEIIBHOCTh HATHETATENBHOTO HE MeHee ueM Ha 10%.

Henocratkamu crnoco6a sIBISIFOTCS HEOOXOAMMOCTh UMETh JIBa BEHTWJISITOPA
Y TIPOM3BO/ICTBO JIOTIOJTHUTEIBHBIX PA0OT Ha IEPEHOCKY NIEPEMBIYKH U HarHeTa-

TCJIbHOI'O BCHTUJIATOPA.

JlJis HarHeTaTeNbHOTO IPOBETPUBAHUS IPUMEHSIOT TPYObI U3 TIPOpe-
3UHEHHOM TKaHU, KOTOPBIE JIETKO COEANHSIOTCS C TOMOIIBIO MPY>KUHUCTBIX KOJIEII,
UMEIOT HEOOJIBIIION BEC, CPABHUTENBHO ACIMIEBBI, 3aHUMAIOT MaJO MECTa MPHU TPaHC-
NOPTUPOBKE. MeTallIMuecKe U MoJMMEPHbIE TPYObl MPUMEHSIOT 1711 BCAChIBaIO-
[IEr0 NPOBETPUBAHUS. DTH TPYObI KECTKHE U HE CKUMAIOTCA MPU TOHMKEHHOM
JaBJICHUU BO3/yXa B HUX. B TO e BpeMs MeTalNTM4eCKUe U MOJMMEPHbIE TPYObI

TAKCIICC TKAaHCBBIX TPY6, I'pOMO3IKH, Hey,Z[O6HBI IIpHu UX JOCTABKC.

HpOI/IBBOI[I/ITCJ'IBHOCTB BCHTUJIATOPA HPUHHUMACTCA 110 KOJIMYCCTBY BO34yX4a,

HE0OX0UMOTr0 JiJist oOecreueHust 6€30MacHOCTH BeJICHHS TOPHBIX paboT. Hanbonee
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3HAYUMBIMU (DAKTOpAMU sl IPOBETPUBAHUS SIBJISIFOTCS: B3PBIBHBIE PA0OTHI; KOJIU-
YECTBO JIIOJICH OJHOBPEMEHHO HAaXOASIIMXCS B 3a00€; 00pa30BaHUE MbLUIN; MUHHU-

MaJibHasA CKOPOCThb ABUKCHHUA BO31yXad B BI)Ipa6OTK€.

[Ipu BeneHnu B3pBIBHBIX pabOT KOJIMYECTBO BO3/YyXa, MOJAHHOE B BHIPAOOT-
Ky B TEYEHHE OTBEIEHHOIO BPEMEHHU MTPOBETpUBAHUS (t), TOJIKHO JIOBECTU COJIEP-

YKAHUE SIIOBUTHIX Fa30B B MEPECUYETE HA YCIOBHYIO OKUCH yrieposa 10 0,008%.

HpI/I HarHeTaJIbHOM CII0CO0€ IMPOBCTPHUBAHNA KOJIMYCCTBO BO3yXa
kl /
QH = T AV )

rae k; — koadduirieHT, npuHUMaeMblil IPYU B3pBIBAHUU 110 MTOPOJIE PABHBIM
21,4, mo yrmo — 34:
A — KOIIMYEeCTBO OAHOBPEMEHHO B3phiBaeMoro BB, kr:

, 3
V — 00BEM BBIPAOOTKH, M".

[Ipu BcackiBarolieM croco0e MpoBETPUBAHMS

K
Qg :TZ," ASL30 y

rae k, — koadunreHT, npuHuMaeMblii IPHU B3pbIBAHUU 110 IOPOJIE PABHBIM

18, mo yrmo — 21,4,
S — nmmomaae 3a00s, MZ;
L3o— 2,4A+10 — nnuHa 30HBI 0TOpOCa Ta30B.
KosnuecTBo BO3ayxa 110 YMCILy JHOEU
Q=6n,

TJIe N - KOJIMYECTBO JIIOACH, HaXOAAIIUXCS B 3a00€.
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KonumdecTBo Bo3ayxa mo meuieBomy (hakTopy
Q =m/k,
A€ m — MHTCHCHUBHOCTD HBIJIGO6paBOBaHI/I$I, MF/ MWH ,
k- IIpeaeIbHO NOIMyCTUMAas KOHIICHTPALYs IbLUIH, Mr/M3 .

KonuuectBo Bo3ayXxa, HEOOX0IUMOE IO MUHUMAaIbHOM ckopoctu v =0.15

M/C, IBMKEHUS BO3IYITHOW CTPYH, OTIPEIEIAETCS TI0 opMyIie
Q>9S.

[Ipu aBM>XEeHUM BO3ayXa MO TPYyOOIPOBOY MPOUCXOST €r0 NOTEPH, 3aBU-

CSIIIME OT TUIA COEIMHUTEINbHBIX TPYO, JMHBI TpyOonpoBoaa (L), 1auHbl 0HOM

TpyOBI, KauecTBa COEAUHEHUS TPYO, CTENEHN UX U3HOLIEHHOCTH. DTH MOTEPH Xa-

pakTepusyroTcs Ko3(pOULIHEHTOM MOTEPb.
P, :(%kkd TLJE+1)2,
rae ki — ko3¢ (UUHUEeHT yYUTHIBAIOMIMIA Ka4eCTBO MOHTaXa 1 MaTepua
TpyO;
d — nuamerp Tpyo, M;
R — a’poanHaMuyeckoe CONpOTUBIIEHNE TPyOOIIPOBOAA.

6,50
=

R

I7I€ O — a3pOJAMHAMHYECKUN KOI(PPUIIUESHT TPEHUSI.

HpOPBBOI[HTCJ'IBHOCTB BCHTHJIIATOPA

QB = Qmaxpn,

rac Qmax_ MAaKCUMAJIbHOC KOJIMYCCTBO BO3/1yXd, pPACCUUTAHHOC 110 BBIIIC-

3
MPUBEJICHHBIM (paKTOpaM, M /MHUH.
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Hanop BenTriisitopa H, paBHbIil i OoJibLIE AENPECCUN BEHTHIIATOPA

6,50l
,<h= Q2,

H 45

ITo Benmuunnam Q, u H, BeIOMpaeM COOTBETCTBYIONIMI BEHTHIIATOP. Mol-

HOCTb ABUT'ATCJIAA paBHA

Q6H6

N, =15 ,
102n

rae n= 0,6 - 0,7 — koadpuimeHT 1mojae3Horo AEMCTBUS BEHTUIIATOPA.

[Torpy3ka mopojasl — Tpya0EMKasi U IPOA0KUTEIbHAsA padoTa. [l morpys-
KW MOPOJABI B TPAHCHIOPTHBIE CPEACTBA MPUMEHSIOT MOTPY30YHbIE MAIIMHbBI, UCKITIO-

Yalollle pyYHOU TPYy..

[Torpy3o4yHble MallIMHbBI 0OECIIEUNBAIOT 3aXBaT Pa3pbIXJIEHHON TOPHOI Mac-
Chl U MIEPETPY3KY €€ B TPAHCIOPTHBIE CPEJCTBA, a TAKKE TPAHCIIOPTUPOBAHKE I'Py3a

Ha HCKOTOPOC paCCTOAHHC.

[To npuHIMIY PabOThI MOTPY30YHBIE MAILIKUHBI MOTYT OBITh LIUKJIMYHOTO
JEHCTBUS C KOBILIOBBIM NMOTPY30YHBIM OPIaHOM U HETIPEPBIBHOTO JIEHCTBUSA € pado-

YUM OpPraHOM - HarpeOarolue Jambl (pbryaru).

[Torpy3o4yHble MalIMHbBI HUKIUYHOTO JEHCTBHUS UMEIOT OOJIBLIOE YUCIIO KOH-
CTpYKUHW. PaznuyaroT KOBIIOBBIE NOTPY304YHbIE MAIIMHBI IPSIMOM U CTYIIEHYATON

OTPY3KH.

MatmuHbl TpsAMON MOTPY3KH UMEIOT MEPEKATHIBAIOILYIOCS PYKOSITh, HA KO-
TOpOM KpenuTcs Kol [IpeaHa3sHaueHsl 115 MOTPy3KU Pa3pbIXJICHHON MacChl U3
KOBILIA HEMIOCPEACTBEHHO B BaroHbl. MalllWHbI IEPEABUTAKOTCS TIO PEIBLCOBBIM MY-
TAM, IPUBOJI MHEBMATHUYECKUi. OAUH JBUTATEIb IPUBOAUT B JIBUKEHHUE TTOTPY304-

HBIN KOBIII, I[perﬁ CIIYKUT Ui TICPCABHIKCHU A MAIIMHBI.
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K aromy knaccy mamun otHocsaresa [ITTH1, IITTH1C u IITTH3C, otnnyaro-

1ecst EMKOCThIO KOBIIIA, MOIITHOCTBIO TPUBOAA U (GPOHTOM HOTPY3KH (puc. 27).

Puc. 27. Ilorpy3zounas mammna [TITH1C

HpeI/IMymeCTBa MallInH DUKJIIMYHOI'O I[GﬁCTBI/IfI HpHMOﬁ IIOI'PY3KHU: BBICOKAA Ma-
HEBPCHHOCTH N KOMITAKTHOCTD. HGI[OCTaTKI/I - OobIIIas BBICOTA MoabEMA KOBIIIA IIpH €1ro
IISPECBOPOTC, HU3KAA IIPOU3BOIUTCIIbHOCTD, H€06XOI[I/IMOCTI> B PYYHOM pPacCIIpCACIICHHIN
IMOPOAbI ITO BAarOHCTKE, TaK KaK I10POJa N3 KOBIIA BBICBIIIACTCA B OJHO U TO KC MECTO.

TexHnyeckas XxapakTepuCTHKa MAIlIMH MPSIMOU TIOTPy3KH MpHUBeieHa B Ta0. 7.
Tabnuua 7

TexHuueckas XxapakTepUCTUKA MAIIUH [IPAMOMN NTOTPY3KU

[Toka3arenu [IITH1 [MITH1C
[Tpon3BOAUTENBHOCTD, M°/MUH 1,2 1
BMecTuMocCTh KOBIIIA, M 0,25; 0,2
KpynHocTth norpyxaemMoro marepuaia, MM 350

®pOHT MOTPYy3KH, MM 2200
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MormHocTh ipuBOJa, KBT 21 18

Komest, MM 600; 750; 900

["aGapuTel, MM:

JuHa 2250
Mupuna 1150
BBICOTA 1500
Macca, kr 3800

K mammuaMm cTyrneH4aTon norpy3Ky ¢ KperieHMeEM KOBIIIa Ha IIAPHUPHOU
crpene otHocarcs nHeBmatuueckue TITTHS, 1TITTHSIT u snexkrpuueckue [11IM4Y

(puc. 28).

Puc. 28. Cxema norpy3zounoi mammssl [11IM4Y

HMcnonHuTenbHbIN OpraH yKa3aHHBIX MalllMH COCTOUT M3 KOBIIA, CTPCIIbI,

KOBIIIOBBIX ueneﬁ, aAMOPTHU3aIMOHHBIX IIPY>KHH.

N3 xoB11a nopoza 3arpy»aercsi Ha KOHBeHep, CMOHTUPOBAHHBIN HA Ma-

IIMHE, KOTOPBIA TPAHCIIOPTUPYET HOPOAY B BATOHETKH.

[Io cpaBHEHMIO ¢ MAIIMHAMY TIPSIMOM MTOTPY3KHU MTOPOJIBI B BATOH MAILIMHBI
CTYIEHYATON MOrPy3KH MOPOAbl UMEIOT OOJBIIYIO MPOU3BOAUTEILHOCTD U MUHU-

MaJIbHYIO BBICOTY IMOABCMA KOBIIIA, YTO IMO3BOJIACT HCCKOJIBKO YMCHBIINUTL BBICOTY
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MPOBOJIMMOM BBIpAOOTKU. TexHUUYeckas MPOU3BOJUTEIHHOCTh ATUX MAIIHUH 0
3
1,25 m*/muH.(Tabm. 8). MammHbl KOBIIOBOTO THIIA TTPEAHA3HAYCHBI ISl TIOTPY3KH

aOpa3uBHBIX MOPOJ OONBIION KPEMOCTH.

K IMOTPY304YHBIM MalllTMHAM HCIIPCPBIBHOTO I[CﬁCTBH)I OTHOCATCs, MalllMHBbI C
Harpe6a10mHMH JanaMy. JTH MalllMHbI 3HAYUTEIBHO IMPOU3BOAUTCIIbBHCC KOBIIO-

BBIX, HO 0OJIee CIIOKHBI 10 KOHCTPYKIIUN U UMEIOT 00JIe€ BBICOKYIO CTOUMOCT.

BrlyckaroT 1Ba OCHOBHBIX THUIIOpa3Mepa MalllMH ¢ HarpeOarouMu JIanaMu
- 1ITHB, n1s1 morpy3ku ropHoil Maccel ¢ KO3 PUIIMEHTOM KPENoCcTH 10 6 U KPYITHO-
cThI0 KyckoB He 0onee 400 mm, u 2ITHB, mis mopon ¢ koadduirieHToM KpernocTu

10 12 u kpynHOCTBIO KyCKOB 70 500 MMm.

Marmunst 1T1THB2/] (¢ nuctanumnonusim ynpasienueM) u 2[ITHB2  wuc-
MOJIB3YIOTCS TPU MPOBEECHNUN TOPU30HTAIBHBIX U HAKJIOHHBIX (10 10°) BEIpaOOTOK.
Marmunst 1I1THB2Y u 2ITHB2Y cHaGxeHbl TpenoXpaHuTeIbHbIMU JIEOEIKaMU U HC-
MOJIB3YIOTCS TIPH MPOBEJCHUN HAKJIOHHBIX BRIPAOOTOK I10 TAJIEHUIO ¢ yrioMm j10 18°.
[Torpy3o4Hble MalIMHBI HEMPEPBHIBHOTO JIEUCTBUS UMEIOT T'YCEHUYHOE XOJ0BOE

000pyI0BaHUE U DJIEKTPUUECKHUMN MPUBO/I.

JI1st cokpallieHus B MpOXOA4E€CKOM 3a00€ Yucia MallliH U SKOHOMUU Bpe-
MEHHM P 3aMEHE MOTPY30UHbIX MAIIMH Ha OYPOBbIE HCIIOIb3YIOTCS KOM-

OMHUPOBAHHBIE OYPONOTPY30YHbIE MAIIIUHBI.

Byponorpy3ounsie mamunbl 1I1THB26 u 2ITHB2b Brinonnens! Ha 6a3e no-
rpy3ouHoii wmamwuHbl 1ITHB2 (puc. 29) U JONOJHUTENBHO OCHAUIEHBI OYy-

PUIBHBIM 000PYyIOBaHUEM JIJ1s1 OypPEHUS Iy POB.
TabOmura 8

TexHuyeckas XapakKTepUCTHUKA MTOTPY30YHbIX MAIIUH CTYIIEHYATON NOTPy3KH
ITOPOJIbI
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[Tokazarenu LITITHS IITTTHSIT
[Tpou3BOAUTENHHOCT, M°/MUH 1,25 1,25
BMecTrMoOCTh KOBIIIa, M 0,32 0,32
KpymHocTh morpykaemMbix KyCKOB, MM 400 350
@OpoHT MOTPY3KU, MM 4000 4000
Kones, Mmm 600; 750; 900
[IupuHa JIeHTHI KOHBEKEpPA, MM 650 650
MomHOCTh 3neKTpoABUTraTeNs, KBT:

TJIaBHOTO MPUBOJAA 14 14
KOHBeMepa 7,5 7,5
Hampsoxenue nuraromieit cetu, B 380; 500; 660
MoI1HOCTh THEBMOABUTATENS, KBT:
TJIaBHOTO MPUBOAA 14,7
KOHBelepa 8,8
CKOpoCTh MEepeIBUKEHNS MAIIMHBI, M/MUH
BIIEpCI 47
Ha3aq 34
CKOpOCTh ABUKEHUS JICHTHI, M/C
1,3
Bricora 3arpy3ku, MM 1450
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["aGapuThl, MM B paboyeM TMOJI0KEHHH:

JUTMHA, IIIUPHUHA, BICOTA (HauOOJIbIIIAs ) 7535X1700X2250 | 8200X1800X2350

["aGaputbl, MM B TPAaHCTIOPTHOM TOJIOXKeE-
7000X1400X1750 | 7650X1540X2000
HUU: UIMHA, IIUPUHA, BEICOTA

Puc. 29. ITorpy3ounas mammna 11THB2

Ha o6enx maimHax ucnosab3yroTcs AIeKTpUIecKrue OypHIIbHbIE MAIIMHbI BpalaTeib-

HOTO JICHCTBHSL.

Byponorpy3ounas mammna 21 THB2B, BeimoHeHHAs Ha 6a3e Morpy304HOM Ma-
mmHbl 2ITHB2, ocHalieHa MaHUITYJIITOPOM U IBYMsI CMEHHBIMH OYpUIbHBIMU MAlli-
HaMHU: JJIEKTPUYECKON - BpalIaTeJIbHOTO ICUCTBUS M THEBMATUUECKOM -BPAILIATEIHHO-

YAAPHOTO JIEUCTBUSL.

TexHudeckas XapakTepUCTHKa TMOTPY30YHBIX MAILLWH HEMTPEPBIBHOTO IEHCTBHS

npuBeneHa B Tabd. 9.

3
TeopeTtrueckas MpOU3BOAUTEILHOCTH Q (M”/MHH) KOBIIIOBBIX TIOTPY304YHBIX
MAIIIMH ONPEIEISICTCS TEOMETPUUYECKON BMECTHMOCTBIO KOBIIIA U TEOPETHUYECKOH MPO-

JOJZKUTEIIBHOCTBIO pa60qer0 OUKJIa
Q =60v/T, =Ny,

rae T, - Teoperryeckas MpoJOILKUTENBHOCTD IIUKJIA, C;
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Vi - TCOMETPpHYCCKass BMECCTUMOCTH KOBIIIA, M,

n, = 60/ T,; - TeopeTnyeckoe Yrcio pabounx IUKIOB B MUHYTY.

3
Texanueckas Mpou3BOAUTENLHOCT Q; (M"/MUH) onpenensieTcs mo GopmyIie

QT= Q k3k1/1kp

rae K, - koa(h(UIMeHT 3armoIHeHUS KOBIIIA,

K, - ko3 puIMeHT, yIUTHIBAOIINI U3MEHEHUE BPEMEHH [UKJIA PEATbHBIX

YCIIOBUSIX;

K, - K09 hHIMEHT pa3pbIXJICHNsI TOPHOIM MACChl B KOBLIIE.

Tabnuua 9
TexHuueckas XapaKTepUCTUKA MOTPY30YHBIX MAIINH
ITTHB2Y 21THB2
[Tokazarenn
TIpOM3BOUTEILHOCTD, M /MHH:
B FTOPU3OHTAIILHBIX BBIPA0OTKAX 2.2 2,5
B HAKJIOHHBIX BBIPA0OTKAX 1,25 1,25
[Iupuna 3axBara, MM 1800
CymMmapHas MOIIIHOCTb 3JIEKTPOABUTATE-
5 31 70

nei,
Hanpsixenue nutatouneit cetu, B 380: 660 380; 500; 660
CKopoCTh NBUXKEHUS MAIlIUHBI, M/C 0,16 0,15
[IIupuna xenoda ckpeOKOBOro KOHBEHepa, 535
CkopocTh IBUXKEHUS 1I€NU KOHBelepa, M/c 0,9 0,97
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I"aGaputsl, MM

JUTAHA 7280 7800
mupuHa (110 TUTATEIIO) 1800 1800
BBICOTA (B TPAHCIIOPTHOM TMOJIOKEHUH ) 1250

Macca, kr 7500 12000

3 "
DKCIuTyaTallMoOHHasl TPOU3BOAUTENLHOCT Q, (M™/4) onpenensiercss 00bEMOM
MOTrpyXEHHOW FOPHOU Macca B €IMHUILY BpeMEHU pabOThI C yUETOM BCEX BUJIOB

MIPOCTOEB, BOBMOXHBIX MTPU pabOTe MAILIUHBI.
Q, =60v,/T,

r7ie Vy - HOJHbIA 00bEM FOPHOM MACChI, TOTPYKEHHOM 3a MPOXOAUYECKUN

3.
IIUKJI, M",
T, - 001Ias TPOIOHKUTEILHOCTD ITMKJIA, MHH.

[TonHbIi 00bEM TOPHOI MACCHI, TOTPYKEHHBIN 32 MPOXOAUYECCKUHN KT
Vo= 1, SN, Ky, M°,
rae |, - pacu€rHoe npoaBmkeHHEe 320051 BRIPAOOTKH 3a OJIUH LMK, M;
S - MUIOIIA/Ib [OMEPEIHOTO CEUCHHS BEIPAGOTKH, M’

MNs — 1.05 - 1,08 - koadpunueHT, yIuThIBArOIINI YBETUYCHUE CEUCHUS

BBIPAOOTKHU 10 CPABHEHUIO C TPOCKTHBIM;
K, - K03 hUIMeHT pa3phIXJICHUsI TOPHOH MAaCCHI.

TeopeTHuecKast POU3BOIUTEIBHOCTS (M°/MUH) TTOTPY309HON MALIHHBI C

HarpeOaroIMH JIaITaMu
Q =60z,n,V,,
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TJIe Z,- YMCII0 HAarpeOaroImyX Jiart; Ny, - 9acToTa XOA0B KaXKIOH JIarbl,

V;; - 00bEM rOpHOI MacChl, 3aXBaTHIBAEMBIN KaXKIOM JIANIOW 3a OJIUH X0,

V,;=0,5B,l:h,
rae B,— mmpuna 3axBaTa mopo/ibl HOrpy304YHOM MallIUHBI, M;

| - paccTostHMEe MEXITy y9acTKaMH TPACKTOPHH JIall B TIEPHOJ Harpebda-

HUS 1 00paTHOTO X0/, M;
h. - cpeaHss BeICOTa ¢i10s HarpebaeMoi TOPHONW MACChI, M.

Texuudeckas mpou3BoAUTENHHOCTH Q, ompeaensercs o Gopmyie

QT = an tp ]

t p + te.o. + ty.o.

rae t,— Bpems paboThl MalIMHBI 110 MOTPY3KE FOPHOM MAacChl, MUH;
t 0. — BpEMS Ha BBITIOJIHCHHE BCTIOMOTATEIBHBIX OIEepaIlii, MUH;
ty o — 3aTpaThl BpEMEHU Ha YCTPAHEHNUE OTKA30B, MUH;
K, — K09 HUIIHEHT MOTHOTHI TOTPY3KH

DKCITyaTalioOHHas MPOU3BOAUTEILHOCTh Q, paccunuThIBacTCs 10 hopmylie
P
Qa = an —
t, — o0mas NpoIOKUTENBHOCTD UKIIA pA0OTHI MAIIUHBI C YYETOM ty,, Ty,

3aTpaT BPpECMCHU Ha 0OMEH BaroHeToOK 1 IMPOCTOCB 11O OPraHUu3aAllMOHHBIM IIPUYWHAM.

Mamunsl HenpepsiBHOTO faerictus 11THB-2, 2ITHB-2 BeimyckatoTcs Ha ry-
ceHMYHOM Xx011y. OHU XapaKTepU3YIOTCs OONBIION MPOU3BOIUTEIHHOCTHIO U BO3-
MOYKHOCTBIO BEJICHUS TIOTPY30YHBIX pa0b0T B BRIpAOOTKAX JFOOOM IJIOIIAIN TIOTIe-

PEYHOTO CCUCHUSI.
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[Torpy3ka nopo/ibl MPOU3BOAUTCS HArpeOaroIMMu JIariaMyd Ha KOHBEep
MAIIUHbI, KOTOPBIM OHA IPY3UTCS B BATOHETKY WJIH JPYro€ TPaHCIOPTHOE CPei-

CTBO.

JI71s1 moTrpy3Ku MOPOJIbI M €€ TpaHCIOPTUPOBAHUE Ha paccTosiHue 10 40 M
MIPUMEHSIIOTCS CKpETNepHbIe YCTaHOBKU. OHU MOTYT MPUMEHSITHCS KaK B COUYETaHUU
C KOHBEHEPHBIM, TaK U 3JIEKTPOBO3HBIM TpaHCHIOPTOM. CKpernepHasi yCTaHOBKA
MITJIK-3 (puc. 30) B coueTaHuu C JICHTOYHBIM KOHBEHEPOM COCTOUT U3 CKpenepa 5,
HAKJIOHHOTO MOTPY304YHOT0 KOMILJIEKCa 4, IEHTOYHOIO KOHBENepa 2, HaTSHKHOTO

yCTpOMCTBA KOHBeHepa 1, ckpenepHoit tedbenku 3.

3 4 5

i R

T T T T Za

Puc.30. Cxema ckpenepnoii ycranoBku MITJIK-3

JJ1st MOTpy3Ku IOPOABI TPUMEHSIOT KOpoOUaThie U TPEOKOBBIC CKPETICPHI
BMecTHMOCTBO 10 0,8 M°. TTonku MPUMEHSIOT CBAPHBIE C HAKIIOHHBIM TOMOCTOM U

CKaTOM JIJI pa3rpy3Ku CKpernepa.

CkpemnepHble YCTaHOBKH MPOCTHI 10 KOHCTPYKIIMHU U HE TPEOYIOT 3HAYH-
TeIBHBIX 3aTpaT. K HegocTaTkam ciielyeT OTHECTH OBICTPBIN U3HOC KaHATOB, TPY/I-

HOCTB 3a9YHCTKHU IOPOALI Y OOKOB BBIpa6OTKI/I.

108



[Ipon3BOAUTENBHOCTH CKPETIEPHON YCTAaHOBKHU OMpeAessieTcs mo Gopmyse

3600V, ¢
L/v,, +LIv, +t’

Q=

TJIE Vex— EMKOCTB CKpEIepa, M-,
¢ = 0,85 - 0,9 — koahPunmeHT 3amoTHEHHS CKpeETepa;
L — nnuHa ckpenepoBaHus, M;
Vip— CKOPOCTB pabo4ero xoaa ckpenepa, m/c;
Vp — CKOPOCTB X0JIOCTOT'O XOJla CKpenepa, M/c;

t — 20-40c — Bpems nay3 Mex1y pabouuM U XOJIOCTBIM XOJI0M,
BKJIIOYAs BpEMs Ha YCKOPEHHE U 3aMeJJICHUE JBMKEHHS, C.
TpancnopTupoBaHue ropHON MacChl MPHU MPOBEJACHUHN TOPHBIX BhIPadO-

TOK OCYIICCTBJIIACTCA KOHBGﬁepaMH H DJICKTPOBO3HBIM TPAHCIIOPTOM.

[Ton3eMHBIE AEKTPOBO3bI MOAPA3AEISAIOT MO CIIEMTHOMY BECY - Ha JETKUE
(mo 5 1), cpennue (5 - 10 1), Tsoxénpie (cBpime 10 T); MO UCMOJHEHUIO - HA HOP-
ManbHbie pyaauuHbie (PH), pyaauuynbsie noBsieHHoM HaaéxHoctu (PII), py -

HU4YHbIE B3pbIBOOe3omnacHbie (PB).

HauGonbiiee pacnpocTpaHeHHe MOJTYUHIN JEKTPOBO3bl KOHTAKTHBIE HA
PYIHUKAX U aKKyMYJIATOPHBIC HA YTOJbHBIX axTax. KoHTaKTHBIE 2JIEKTPOBO3bI
MpoIe aKKYMYJIITOPHBIX, YI00HEE U JelIeBIIe B IKCIUTyaTalui, 00eCIIeunBalOT
00JIBIIYIO MPOU3BOIUTEIBHOCTh OTKATKU. M3-3a HCKpEeHUs TOKOChEeMHHUKA KOH-
TaKTHBIE 2JIEKTPOBO3bl HE MOTYT MPUMEHATHCS B IIaXTaxX OMACHBIX MO ra3y u

ITBIJIM.

CepuiiHO BBINTYCKAIOTCS KOHTAKTHBIE 3JIEKTpoBO3bl 4KP, 7TKP1Y

(puc.31), K10, K14 u akxymynsaropueie AK-2V, APII7, APB7, AMS8/I,
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APII10, APII14 (puc.32). OnHol U3 OCHOBHBIX XapaKTEPUCTHUK IIEKTPOBO30B
sBisieTcs cuenHoi Bec (P ) T. €. Bec 3JIeKTpoBO3a, MPUXOASAIIMICS Ha TATOBBIC

KoOJICCa.

Puc. 31. Konrakrtaslii 351iektpoBo3 7KP1Y
Mexanudeckoe 000pyI0BaHHE JIEKTPOBO30B BKIIIOYAET B ce0s pamMy, X0J10-
BYIO YaCTh, PECCOPHOE MOABCIIMBAHUE, TOPMO3HYIO CUCTEMY, ITHEBMO- U JIEKTPO-
obopynoBanue. KOHTakTHBIE AJIEKTPOBO3bI OCHAIEHBI TOKOCHhEMHUKAMHU, AKKYMY-

JISITOPHBIE - TATOBBIMU aKKyMYJISITOPHBIMU OaTapesMH.

Puc. 32. AKKymMyJsTOpHBIN 371€KTpoB03 AMS8/]

PenbcoBbii IIyTh I TPAHCIIOPTHPOBAHUS JICKTPOBO3aMH COCTOUT U3 HUXK-
HCT'O U BCPXHCTO CTPOCHHUA. K HWKXHEMY CTPOCHHIO IIYTH OTHOCHUTCS I1I0YBa BbIpa-

00TKH, @ K BEpXHEMY - OaJsIaCTHBIN CJIOH, IITAbl, PEIbChl. PElbChl M3TOTOBISAIOT
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Y3 CIEUUAIIBHON CTANIM. THII penbca ONpenesieTcss MacCoU B KHJIOTPaMMax OJHOTO
IIOTOHHOTO MeTpa JUINHbBL, Hanipumep, P18, P24, P33 u 1.1. J{nuHa penbca onpene-

JEICTCA YCIIOBHAMMU C€TO IICPCBO3KHU U COCTABJIACT 8-25M.

Penbcebl yKITabIBalOTCS Ha MITAJBI, KOTOPBIE PAaCIPEACIISIIOT JaBJICHUE Ha
OaymacTtHeIi cnoil. [lInaner MOryT OBITh I€pEBSIHHBIMU, KEI€300€TOHHBIMU U

CTaJIbHBIMHM.

I[CPGBSIHHI)IC IIIIAJIBI AO0CTATOYHO 3JIACTHUYHBI, HO ITOABCPIKCHBI THUCHHIO.

JI71st mpoJITIeHusI CpoKa CITyKOBbI 1Inal B 2-4 pa3a ux NpOoNUTHIBAIOT aHTUCENTUKAMU.

XKenez00eTOHHBIE MBI UMEIOT OOJBIION CPOK CITYX OBl U 00ECTIEUUBAIOT
YCTOWYMBOCTD MTyTH MTPH UHTEHCUBHOM JIBKEHUH. K HepocTaTkam kene300eToH-

HBIX HIIIaJI CJICAYCT OTHCCTHU JKECTKOCTD IIyTH.

MeTa/InuecKue manabl CIICOHAJIbHOI'O HpO(bI/IJ]H IMPUMCHAIOT Ha BPCMCH-

HBIX ITIYTAX U CTPCIIOYHBIX IICPCBOIAX.

bannact cinyXuT noaymkou, mepeaarone Harpy3Ky Ha HU>KHEE CTPOCHUE
MyTH, KOMIIECHCUPYET HEPOBHOCTH, OTBOJUT BOy. OH JOJKEH OBITh IPOUYHBIM,

YOPYTUM U BOAOCTOMKUM. [t Oammacta MpUMEHSIOT 111e0eHb TBEPBIX OPO.

JI71s1 coeIMHEHUs PEIbCOB MEXKTy COOOM CITy>KaT OOJITHI M HAKJIAJKH, a JIJIs

KpEIUICHUS UX CO IIMajJaMU - TIOJIKJIAIKH, KOCTBUTH, OOJITHI.
[[Iupuna xoneu gy noazeMHoro tpancmnopta - 600, 750 u 900 mm.

PynaHu4HbIC BATOHETKU B 3aBUCUMOCTH OT HA3HAYCHUSI MOTYT OBITh: TPY30-
BbI€, CIEIUAJIbHBIC U MacCaXUpcKkue. [ py30Bbie BATOHETKU BBIMYCKAIOT C TIIYXUM
ky3oBoM (BI') (puc. 33); cuabxéunbie otkunubpiMu gaumiamu (Bl u BJIK) (puc.
34); ¢ Ky30BOM, IIIAPHUPHO 3aKPEIJIEHHBIM Ha paMe U MOJHUMAIOIIUMCS] OTKUTHBIM

6optom (BB); ¢ rimyxum onpokuaHsiM Ky3oBoM (BO).

111



['maBHBIM MMapaMeTPOM BaroHETKHU SBJIIETCSI BMECTUMOCTh Ky30Ba (m%). Bume-
cTUMocTh Baronos Tuma BI' - 0,8 - 10 M ; Tuma Bl -33-8 M ; THma BIK-1,5u

2,5 MS; tinna Bb-1,6;2,5u 4 M3; tuna BO - 0,5; 0,8 u 1 M,

Puc. 34. I'py3oBbie Baronetku B/[ u BJIK

Macca BaroHeTOK B COCTaBe MOe3/1a paCCYUTHIBAETCS TI0 (hopMyIie

1000¢,, B
wy tip + oy, +108a

Q = Px(

1),

rne P,— cremHol Bec 3JeKTpoBO3a, T;

O - KOO PUITUEHT CIETUICHHSI KOJIEC C PEITbCOM;
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®, - OCHOBHOE Y/IEJIbHOE CONPOTHBIICHUE IBUKEHUIO (M, = ®; - KOA-
(UIMEHT CONMPOTHUBICHUS ABMKCHUIO JIJIsI TPYKEHOTO COCTaBa U M, = ®; — KO3 u-

[IUEHT COMPOTHUBJICHUS ABMKEHUIO IS IOPOKHETO COCTaBa);
: . 0 .
I, - Mpeo0IaaroIui YKIOH PeIbcoBOTO MyTH /oo

Wgp = AOIIOJHUTECIBHOC YJICIBHOC COIIPOTUBJICHUC IIPH TPOIraHUH Ha

KPUBOJIMHEIHOM y4acTKe MyTH.

a - MUHUMAaJIbHOE YCKOPEHHE MPH TPOTAaHUH C MeCTa, M/C ;

KoHBeiiepbl MPOKO NPUMEHSIOT B OYUCTHBIX 3a005X, TOPU3OHTAIBHBIX U
HAaKJIOHHBIX BbIpaOoTKax. Mcnosb3yercs KOHBEEpHbIE YCTAHOBKU IIPH OTKPBITOM

pa3pabOTKe MOJIE3HBIX HCKOMAEMBIX U HA PYAHUKAX.

KnaccudummpoBath KoHBeHEpbl MOXKHO IO CIIOCO0Y MepeHeceHus rpy3oB. B
ATOM cllydae Bce KOHBEHEephl pa30MBAIOTCS Ha TPU TPYIIIBL: IEpEMEIEHUE Tpy3a
BOJIOUECHHEM; NIEPEMEILICHUE TPY3a C OMOIIBIO IEPEHECEHHU S ; TEPEMEILICHHE C

WCIIOJIb30BaHUEM CHJI HHepLuH (puc. 35).

KOHBEWEPBI
\ 4
BonoueHue MNepeHeceHune
rpysa rpysa

™~
e

—
PR

CKpebKkoBble
BuHTOBbBIE
J1eHTOYHbIe
JleHToYHO-LenHble
BubpaumoHHble
CoTpAcaTenbHble

dneBaTopbl
KosLuoBble

MnactnHYaTbie

Kavarowmecsa

JleHTOYHO-KaHaTHble
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Puc. 35. Cxema knaccudukanuu KOHBEHepoB

JIro60it KoHBelep COCTOUT U3 cTaBa (pambl), pabodero opraHa, Ha-

PaBJISIONUX paboyero opraHa, NpuBo/ia, HaTSKHOTO YCTPOIMCTBA.

[Ipu npoBenieHnu BeIpabOTOK AJI TPAHCIIOPTUPOBAHUS MaJIOOOPA3UBHBIX
OpOJ MPUMEHSIOT B OCHOBHOM, CKpEOKOBBIE, pa300pHbIE TEPEHOCHBIE KOHBEHEPHI

C TATOBBIM OPTraHoOM, COCTOSIIMM U3 ojiHOM (Mapka C) (puc. 36) wiu 1Byx (Mapka

CP) BepTUKaJIBHO 3aMKHYTBIX TSATOBBIX IIETICH.

o
il
- e

Puc. 36. Konseiiep ckpedkoBbIii C53A

CraB xoHBelepa o0pa3yeTcs pelTakaMy, W3rOTOBIEHHBIMU U3 JTUCTOBOM

ctanu. PemTaku SBISFOTCS HAMPaBJISIOMIMMU JJIsl pab0odero oprasa.
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JlnHa penTaka B 3aBUCMMOCTH OT TUIIA KOHBelepa MeHsercs oT 1 1o 2,5 M.

Pabounii opran cOCTOUT U3 IJTACTUHYATHIX Ienei U ckpeOkoB. PazdbopHbie
L[ETIH TO3BOJISIIOT OCYIIECTBIIATH Pa3beAUHEHUE B JIIOOOM MECTE U IPUMEHSIOTCS B

IMCPCHOCHBIX KOHBeﬁean.

[IpuBoa KOHBEHEpa COCTOUT U3 IPUBOJIHOIO YCTPOMUCTBA U TPUBOJIHOTO
6s0ka. K nmpuBoHOMY yCTpONCTBY OTHOCUTCSI OapabaH co 3BE310YKaMHU JIJIs 3aller-
neHus ¢ 1uenk. [IpruBoiHOM OJI0K UMEET ANEKTPOIBUTATEb, TUAPOMY(DTHI U pEIyK-

TOPBL.
[Tpu npoBeneHnU BEIpaOOTOK BO3BOAATCS MOCTOSIHHAS M BpEMEHHAs KpeIu.

Bpemennas kpenb ycTaHaBIMBaeTCs Jisi 0€30MaCHOTO BeJeHus paboT B 3a-
60€ 710 BO3BeIeHUS TOCTOSHHOM Kpernu. OHa 10bKHA ObITh HAIEKHOW B U3TOTOBJIE-

HUU, YTOOHOU MPU YCTAHOBKE U SIBJISITHCS YACThIO TOCTOSHHOW KPEIIH.

BpemeHHyo Kpenb 1o XapakTepy paOoThl pa3aeisioT Ha MOIIEPKUBAIOLLYIO
1 orpaxaronlyro. [loanepxuBaroiiias BpeMeHHasi KpeIb BBIMOIHSIETCS B BUJIE JI€-
PEBSIHHBIX WA METAUTMYECKUX BEPXHIKOB, OMUPAIOIINXCS HA CTOMKH WJIM METall-
JTUYecKre MThIpHU ¢ Kosbiiamu. LLITeipu BBOJSATCS B HITTyphl, MPOOYpEeHHBIE B OOKaxX
BbIpaOoTKH Ha Tiyouny 50-60 cMm. Orpaxnaroiiast BpeMeHHasi Kperb COCTOUT U3
BEPXHIKOB C 3aTSHKKOM, YIIOKEHHBIX Ha BBIIBI)KHBIC METAJUIMUECKHE OaKu, yiep-

JKNBACMBIC XOMYTaMH, IIOJABCUHICHHBIMU K BEPXHAKAM MOCTOSIHHOM KpCIIn.

Bo3Benenne noCTOSIHHOM KpeENu ABJISIETCS OTBETCTBEHHBIM U TPYIOEMKHM
npoueccoM. Henocrarounast mexanuzanus 1 OoJibluasi TpyA10EMKOCTb BO3BEACHHUS
KpEMnu He T03BOJISIET B OOBIIMHCTBE CIIy4aeB COBMENIATh 3TU PA0OTHI C IPYyTUM

nmpoueccaMm, 4YTO CHMIKCT CKOPOCTH IIPOBCACHUSA BBIpa6OTKI/I.

JlepeBsiHHas Kpelb BO3BOAUTCS, KaK MPaBUIIO, OCIIe OCBOOOXKACHHS BbIpa-
00TKH OT MOpobl. B BBIpabOTKE MpH 3TOM YCTaHABIMBAIOT BPEMEHHYIO KPETlb, Y
KOTOPOH 3JIEMEHTOM IIOCTOSIHHOM KPENU sBJISETCS BEPXHSIK. B MecTe yCTaHOBKU
CTOEK B ITOYBE BHIPAOOTKH BBIAATIOIMBAIOTCS JIYHKH TiTyOuHOM 10 10 cM. B ot

JIYHKH YCTAHABJIMBAIOT CTOﬁKH, KOHIIbI KOTOPBIX 3aTCCHIBAIOT Ha ycequHmﬁ KOHYC.
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Mexnay pamaMu B pailoHE COEMHEHUSI CTOEK C BEPXHIKAMU yCTaHABIMBAIOT JEpe-
BSHHBIE pacniopku. [loce TOoro kak pacopky yCTaHOBJICHBI 3a0MBAIOT I€PEBSHHBIC
KJIMHBSI MEKY BEpXHIKAMHU U KPOBJIEH, a TaK)Ke MEXKIy CTOMKaMU U OOKaMu BbIpa-
00TKH, KaK MOKa3aHo Ha puc. 6. C MOMOIIbIO KIIMHBEB KPETIeKHAs paMa BhIpaBHUBA-
eTcd U 3akperisiercs. [locne ycraHOBKM pambl O0Ka M KpOBJISL 3aKJIa/IbIBAIOTCS 3a-
TSDKKOW JJ1S1 IPEAOTBPALLIEHNS BBIBAJIOB ITOPO/IbI B BEIPAOOTKY U3 IPOCTPAHCTBA

MEXIy PaMaMHU.

HaubGonee pacnpocTpaH€HHONU KPEMNb0 TOPU30HTAIBHBIX U HAKJIOHHBIX
BBIPA0OTOK ABJISIETCS METAIMYECKAsi apouHasi Kpenb u3 cunennpoduisi. E€ Bos-
BEJCHNE HAUYMHAET C YCTAHOBKHU CTOEK Ha MOYBY WM J€KHU. CTOUKH CKPEILIsi-
IOT C paHee YCTAaHOBJIEHHBIMU paMaMM € MOMOIIBIO cTskeK. [locne atoro Ha
CTOMKH HAKJIAJABIBAIOT BEPXHSIK U CKPEIUISIOT UX XOMYTaMH C IJIAaHKaMU U Tau-
kamu. Ha ycTaHOBIIEHHYIO Kpenb YKIAJbIBAIOT 3aTSKKHU U3 JepeBa, xKele3o0e-
TOHHBIX TUIUT, METAINIMYECKUX PEIIETOK WU CTEKJIOMIACTHKA, a TPOCTPAHCTBO
MEXY 3aTsKKaMU M CTEHKaMU BBIPAOOTKU 3aIOJHSIOT mopoaoit. PaccrosHue
MEXKYy apKaMU 3aBUCUT OT YCTOMYMBOCTU BMEIIAIOIINX TOPOJ, PACCUUTHIBACTCS

110 U3BECTHBIM (hopMyJiam U npuHUMaercs paBHbiM 0,5-1,2 m.

JI71s1 yaCTUYHOM MEXaHU3allMU BO3BEICHUS METAJJIMYECKON Kpenu uc-
MOJIL3YETCsI HABECHOE 000py/I0BaHUE OYyPHUIBHBIX YCTAHOBOK UJIKM Oypororpy-
30YHBIX MalIWH, CHa0XKEHHOE CTIeHMaTIbHBIMHU 3aXBaTaMHU JIJISl Kpenu. ApKy CO-

6I/IpaIOT Ha ITO4YBC BBIpa6OTKI/I M YCTAaHABJIMBAIOT 3aXBATOM BCPTHUKAJIBHO.

[upoko npumeHsieTcs s KperjieHus BeipaboTok 0e3omnanybouHoe Oe-
TOHUpOBaHue. /{11 MexaHu3anuu yKiaaakd OETOHA UCTIOIb3YyIOTCS MalIMHbl bM-
68, bBM-70, MHbB-1. B mamunax BM-68 u BM-70 no ru6komy Hijanry JBHXeT-
cs cyxast 06TOHOBO3AYIIIHAs CMECh K COITY, I'Zie B Hee MoAatoT Boy. B MamuHe
MHB-1 roroBast 6eToHHast CMECh TPaHCIOPTUPYETCs 1O TpyoompoBoay. [lpu

HaHEeCECHHHU OCTOHHON cMeCH HaOPHI3TOM COILIO ASPKUTCSA Ha pacctosHuu 1-1,5
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M OT NOKPHIBAEMOW NOBEPXHOCTU. beTOHHAss CMECh HAHOCUTCS CI0SMHU IO 3-5

CM.

Henocrarkamu cyXxoro TpaHCIIOPTUPOBAaHUS O€TOHA MO TPyOOTIPOBOAY
ABJSAIOTCS OOJBIIOE MBUIEBBIACICHUE U 3HAYUTEIbHBIN OTCKOK MaTepuasa OT
NOBEPXHOCTU. DTU HENOCTATKU OTCYTCTBYIOT IPU TPAHCIIOPTUPOBAHUU OETOHA,

3aTBOPEHHOTO BOJIOM.

C60pHa}I ’KeJIe300eTOHHAS U TIOOMHTOBas KpCII COCTOAT U3 OTACIbHBIX
QJICMCHTOB, U3IOTOBJICHHLIX B 3aBOJICKUX YCJIOBHUAX. CymeCTBCHHBIM HEOOCTAaTKOM
OTHUX KpCHCfI SIBJIIETCS OOJIBIIION BEC SJICMCHTOB, BCJIICACTBHUC 4YCT'O IJISI BO3BCACHUA

KpeIu He0OXOAUMO MPUMEHSTH KPENEYKIaJUUKH.

Kpeneyknagunk YT-1M cMoHTHpOBaH Ha m1aTdhopMe U COCTOUT U3 MOBO-
POTHO# KOJIOHKH CO CTpeJION. 3aXBaT U y/ep>KaHUe TIOOMHIOB WK OJIOKOB MPOU3-
BOJUTCA C MOMOIIBIO MOHTaKHOM BUJIKH, YKPEIUICHHOW HAa KOHIE cTpenbl. CTpena
KpETMEYKIaIuUKa MOXKET YJUIMHATBHCSA U yKOpauuBathes. [logbém u onyckanue

CTPCJIbl OCYHICCTBIISICTCA ITOCPCACTBOM Ir'MAPOLMIIMHAPA KOJIOHKH.

YuusepcanbHasg mammHa "IlTpek-1" kpome Bo3BEAEHUS TEPEBSIHHOMN U Ke-
71€300€TOHHON COOPHOI Kpenu BBIMOJIHSAET ONEpalliy [0 MOHTAXKY U JIEMOHTaXy
IIaXTHOTO 000PYAOBaHMUs, TOJAUPKE MTOYUBbI, IOIPY3KE FTOPHOM MacChl B BATOHETKH,

OYHCTKEC NPCHAXHBIX KaHaB, YCTAHOBKC onepemammeﬁ KpCIIn.

Kpeneycranosmuk KI1-1 co3gan st kperieHust OTKaTOUHBIX BRIPAOOTOK
METAIUIMYECKON apOYHOU Kpenblo. OH MEPEABUTAETCA BPYUHYIO WJIU TATOBBIM Ka-
HATOM I10 MOHOPEJbCY Ha TEJEKKE C ONOPHBIMU pojKaMu. Pama cBoOoHO Bparia-
€TCsl Ha OCU U (PUKCUPYETCS OTHOCUTENBHO TEJIEKKH IITOKOM. J{J1s1 pa3rpy3ku, moji-
TATWBAHUS U IEPBOHAYAIBHOTO MOIbEMA DJIEMEHTOB KPEIH CIIYKUT KaHaT C KPIo-
KOM, a JUIS UX YCTAaHOBKU B IIPOEKTHOE ITOJIOKEHUE - CTPEJIa ¢ oAXBAaTOM. B Kom-

ekt kpeneycranoBuumka KII-1 Bxogut raitkosépt MI13106.
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[Ipu ycTaHOBKE X€71e300€TOHHOW aHKePHOU Kpernu B MPOOYPEHHYIO CKBa-
KHAHY CHENAAIBHBIM THEBMATUYECKUM WJIM MEXaHUYECKUM HATHETATEJIEM BBOAUTCS

OeToHHa CMCCh, a4 3aTCM B HEE BCTABIISICTCS apMarypa.

J171s ipaBMIIbHOM OpraHu3anuy padoT MPH MPOBEIEHUU BRIPAOOTKH HE00X0-

JIMMO, B TIEPBYIO OUYEPE/Ib, ONPEIACTUTH TPYIOEMKOCTD 110 KaXKI0W ONepaluu uKia
Nt = VilHg;,
rae Nti- TpyI0EMKOCTh paboT MO OTIAEIHHOU ONepaIiu, 4eJI0BEK — CMEH;
Vj — 00BEM paboT Mo OTAECIBHOM ONepaly;

Hgi — HOpMa BbIpaOOTKHU MO OTJEIBHOM orneparu (HopMa BhIpabOTKU U
KBaIM(PUKALMSI padoyero NpUHUMAIOTCS MO €IUHBIM HOPMaM BbIpaOOTKH Ha TOPHO-

IIPOXOTYECKHUE PAOOTHI).

[TonHas TpyIOEMKOCTh MPOXOAYECKOTO UK

OO611ee KOIMYECTBO paboUnX, BRIXOISIINX B CMEHY JIJIsl BHITIOJIHEHUS padoT,

omnpenensieTcs no dhopmylie
*a= N7 C
n cM— T '
rae C — KOJIMYECTBO IUKIIOB, BHITIOJIHAEMBIX B TCUCHUH CMEHBI.

JIpoOHOE KOJIMYECTBO JIFOJICH OKPYTJISIETCS IO MEHBIIIETO IIEJI0T0
U B JalbHEHIIME pacuéTbl BBOAUTCS KOI(PGUIMEHT TEPEBBINOJHEHUS HOP-

MBI
BBIPAOOTKU Ky
K = Nend Nent
7€ N, — IPUHATOE 1IEJI0€ YUCIIO PaOOUHX B CMEHE.

[TpoaomKUTENTHHOCTD KaX 0 ONepalvy [UKJIa
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¢ = NyiTen
| nC

rae T.y — IPOJOJIKUTENBHOCTh CMEHBI, Yac;
N — KOJIMYECTBO PabOUYNX, BHITOJIHSIONIUX OTIEPAITHIO.

[Ipu cocraBiienuu rpaduka opraHu3aii padoT HEOOXOAUMO ONPENECIUTHCS
B BBIOOpE CXEMbI OpraHu3aluu padoT (IocieoBaTeNbHasl, mapauieabHas Uik KOM-
OMHUPOBAaHHAS ), CTPOTO CIEIUTH 32 TEM, YTOOBI BCE UJICHBI OpHUTrabl ObUIH 3a/1CH-
CTBOBAHBI B JIFOOOW NIEPHO]T BpEMEHH, BBIICTUTh BPEMs Ha ITPOBETPUBAHKE BhIpa-
OOTKM TOCJIE IPOBEACHUS B3PBIBHBIX Pa0OT. [{Jis COBMEIICHUS TAKUX OIEpaluii, Kak
OypeHue, KperuieHHe U Morpy3Ka nopo/ibl, HEOOX0IMMO BBECTH YCUIICHHE 3apsiia
BB B nouBeHHBIE TPl U B30PBATh UX MMOCIEAHUMH, YTO IMO3BOJUT OTOPOCHUTH
nopoay Ha 2.5 — 3 M OT rpy/iu 3a00s1, 0CBOOOUB MPOCTPAHCTBO ISl OYpEHUSI IIIITY-

POB K BO3BCACHUA KPCIIN.

5.3. IIpoBeneHue BIPAOGOTOK KOMOATHOM

[Ipumenenre kOMOaHOB MTO3BOJISET MOJHOCTHIO MEXAaHU3UPOBATH MPOIIEC-
ChbI OTAEJIEHHUS TOPOJIbI OT MACCUBA M MOTPY3KHU TOpHOU Macchl. [Ipu TpancnopTu-
POBKE OTOMTON TOPHOM MacCchl KOHBEMEPOM IPOLIeCC MPOBEACHHS BRIPAOOTKHU CTa-
HOBUTCS HEMpepbIBHBIM. [Ipu mpoBeieHNN BEIpaO0OTOK KOMOAWHOM JTOCTUTAKOTCS
BBICOKHE TEXHUKO-PKOHOMUYECKHUE TTOKa3aTeNH, a TakKe 00JbIasi yCTOMYMBOCTh

BBIPAOOTKHU M O€30I1MaCHOCTh padOoT, YeM IpH OYPOB3PHIBHOM CIIOCO0E.

[Tpoxomueckue KOMOAIHBI 0 OCHOBHBIM KJIACCU(PHKAITMOHHBIM MPU3HAKAM

noApa3acCiArOT:

o croco0y 00paboTKu 320051 CTIOTHUTEIHHBIM OPTAaHOM - U30HUPATEIHHOTO
JEUCTBUA C MOCIIEI0BATEIBLHON 00pabOTKON MOBEPXHOCTH 3a0051; OypOBOTO Jei-

CTBHUSI C OJIHOBPEMEHHOM 00pabOTKOM BCEil MOBEPXHOCTH 320051
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0 KPETOCTH MOPOJT - JIJIs1 pabOT MO YTIIIO € MIPOCIONKAMH U IPUCEIKOM Clia-
6011 mopoasl (f=4), s paboThI 10 TTOpoJiaM cpeHel kpenoctH (f = 4-8), nis pa-

00T 1o KpenkuM mopoaam (f>8);

1o o0iacTu IMMPUMCHCHUA - JJIS IIPOBCACHHUA ITOATIOTOBUTCIIBHBIX BBIpa60TOK
I10 ITOJIC3HOMY HCKOIIACMOMY N CMCITAHHBIM 33.605IM; I IIPOBCACHUA BI)Ipa6OTOK

10 MOPOJIE; ISl OCYIIECTBICHUS HAPE3HBIX Pa0OT MO MOJE3HOMY HCKOIAEMOMY;

I10 IIoIMAaaAr CCUCHUA IMIPOBOJNMBIX BI)Ipa6OTOK BUYCPHC - IJI1 IIPOBCACHUA

BBIPA0OTOK OT 5 110 16 M2, ot 9 no 30 M2 1 Gosee 30 M2,

[Ipoxoaueckue KoMOatHBI U30UPATETHLHOTO NEUCTBUS CO CTPEIOBUIHBIMU
HCTIOJTHUTEIbHBIMUA OpraHaMU MPUMEHSIOT JIJIsl MPOBEICHUSI BEIPAOOTOK IO MOPO-
naM ¢ ko duirieHToM Kpernoctu f < 8 npu 1000 popMe MONnepeuHoro CEUeHUs

BBIPaOOTOK, a TAKXKE MPH Pa3JI€IbHON BIEMKE MOJIE3HOTO HCKOAEMOT0 ¥ OPOJIbI.

[Ipoxoaueckue KOMOaitHbI ¢ OYPOBBIM HUCIIOJTHUTEIBHBIM OPraHOM He-
IPEPBHIBHOTO ACUCTBUS IPUMEHSIOT JIs1 IPOBEJAEHUS BBIPAOOTOK MOCTOSIHHOTO Ce-

YeHUS KPYTIIOW UM apOYHOUN (POPMBI.

OTnuuuTenbHble 0COOCHHOCTH MTPOXOIUYECKUX KOMOAWHOB N30MpaTEIHHOTO
JEUCTBUA: BO3MOXKHOCTh M30MpaTenbHOM 00paboTku 3a00s, pa3nenbHas BbI-

€MKa
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MTOJIE3HOTO MCKOTIAEMOTO M TIOPOIbI, BO3MOXKHOCTD MTPOBEACHUS OJTHUM KOMOAHOM
BBIPAOOTOK C MONEPEYHBIMU CEUECHUSAMHU PA3IMYHON POPMBI U pa3MepoB Oe3 repe-
HaJIaJIKU UCIIOJIHUTENBHBIX OPTaHOB, OTHOCUTEbHASI IPOCTOTA UX KOHCTPYKIIMH 11O

cpaBHeHUE ¢ OypOBBIMU KOMOAHAMH.

3aBO/IbI BHIMTYCKAIOT KOMOAWHBI H30MPATETHLHOTO ACHUCTBHUS CO CTPEIOBH-
HbIMU HcnioaHuTeabHbIMU opradamu 1TTIK3P, 1T'TIKC 4I1112M wu 4I1115. Haubonee

pacrpocTpaHeHHbIMU ABJIsIIOTCS KoMOakubl Tumna ['TIKC

B 6a3oBom ucnonnennu komoaita I'TIKC (puc.37) npeanasznaueH aJis npo-
BEJICHUS TOPU30HTAJIBHBIX U HAKJIIOHHBIX A0 10° BIpaboTOK ceuenueM 6-17 M° 10

YIIII0 U TopojaM ¢ KodpduireHToM Kpenoctu f < 7.

Kom6aita 1TTIKC cocTouT U3 UCIIOTHUTEILHOTO OpTaHa, COCTOSIIETO U3
CTpeNbI 3 ¥ pe3L0BOM KOPOHKH 1, xomoBou yactu 11, morpy3ounoro ycrpoucrsa 12,
TUAPOCUCTEMBI 6, 3JIEKTPOOOOPYOBaHUS S, MyJIbTa YIpaBiIeHUs 7, CKpeOKOBOIO
KOHBeMepa 8, CHCTEMbI OPOIIEHUS 2, CHJIOBBIX IIUIMHAPOB MOBOPOTA 4 U MOoAbEMA

13 cTpensr.

XopaoBas 4acTh MPEACTABISET COO0N CAMOXOIHYIO TYCEHHUHYIO TEIEKKY C
MIPUBOJIOM OT OOIIET0 AJEKTPOBUTATEIIS Yepe3 KOHUYECKYIO Tiepeaady U KHHEeMa-
TUYECKHE IETH. 3a XOJ0BOM YaCThI0 pa3MeIICHbI THAPOLUINHIPHI 10, BHIMOIHAIO-
IIME POJIb BCIOMOTATENIbHBIX OMOP, MOBBIIIAIOIIUX YCTOMYMBOCTh KOMOaiiHa B MPo-
necce padoTsl. [lorpy3zouHoe ycTpoiCTBO COCTOUT U3 pambl, ABYX PEAYKTOPOB
HarpeOaroIuX Jiar, MPUBOAUMBIX B JBMKEHUE OT CKpeOKOBOH I1eMK KOHBEHepa.
KonriieBast yacth KOHBEMEpa MOXKET MepeMeNaThCs THAPOLIMIMHAPAMHA 9 B BEpTH-

KaJIbHOU U TOPHU30HTAJIbHBIX ITINIOCKOCTAX.
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Ha 6a3e xomOaitna 1I'TIKC Boimyckatot kombaiinel: 1I'TIKC - 01 — ¢ nepe-
rpyxarenem; 1I'TIKC - 02 — anis paGoThl B BOCCTAIOMIUX BHIPAOOTKAX C yIIOM

naxiona 10 20°; 1T'TIKC - 03 - quis paGoThI 110 MaJEHHIO ¢ YoM 10 25°.

Komb6aita 1TTIKC- 02 Ha ocsiX TyCEeHUYHOTO X0Aa uMeeT 6apabaHbl ¢ KaHa-
TaMU JJIs1 yIepyKaHUsl KOMOaliHa U CO3/[aHusl IOTIOTHUTEIBHOTO HAIlopa MpH padoTe

BBEPX
nox yriiom 10 20°. Kom6aiin 1T'TIKC - 03 cHabxeH npenoxpaHuTeIbHON J1e0E KoM
Y PacCIOPHOM KOJIOHKOM JIJIs ITOJIBECKH KoMOaifHa Ha KaHaTe Ipu padboTe B

HUCXOOAIIINX BLIpa6OTKaX.

Komb6aiin 1TIK3P npennasHadeH Jjisi IpoBeIeHUS BIPAOOTOK CEYEHUEM J10

12 M? 110 YIIIIO C IPHUCEUKOH C1abbIX ITOPOL.

Kowmb6aiin 4I1T12M umeeT BCTPOEHHYIO B KOHCTPYKIIMIO CUCTEMY OPOIIIe-
HUS C TI0/1a4eil BOJbI Uepe3 POPCYHKH MO Pe3Ilbl; MBLICOTCOC; JBE CKOPOCTH pe-

3anug (1,2 u 2 M/c); cpeAcTBa IUCTAHLIMOHHOTO U MPOrPaMMHOTO yIIPaBJ€HHUS.

[Ipoxonueckuii komOaiin 41111211 npenHa3HayeH s MPOBEACHUS BhIpa-
OOTOK MO BBIOPOCOOMACHBIM YTOJIBHBIM IJIACTAM, UMEET CHIENUANbHYIO yAJIMHE H-
HYI0 KOPOHKY, KOTOpasi 03BOJIsIET 00pa30BbIBATh OMEPEKAIOILYI0 Pa3rpPy30UHYIO

IIOJIOCTh.

Kowmb6aiin 411115 co3ngan s mpoBeneHus BHIPaOOTOK TIIOMIAIbI0O CEUCHUS
14 -35 M o mopoaam ¢ koddpdunueratom kpenoctu  f < 10. BeigBmxkenue ctpe-
JIOBUJIHOTO MCHOJIHUTEIBHOTO Oprana coctaniageT 900 MM, 4TO TO3BOJISICT IPOU 3-

BOJUTH JIBE 3apyOKU KOPOHKH B 32001 0€3 BKIIOUCHHS TYCEHUYHOTO XO0/a.

CucreMa nmo3BoseT OCYHICCTBIIATDH YIIPABJICHNUC C MCCTHOTO ITYyJIbTAa U JTH-
CTAaHIIMOHHOC YIIPABJICHUC C ICPCHOCHOI'O ITYJIbTA HA PACCTOAHHUH OO 25 Mot

KoMOaiiHa.
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HpOFpaMMHOG ABTOMATHYCCKOC YIIPABJICHUC ITIO3BOJISICT 0e3 BMeIIaTeaIbLCTBa
YCJIOBCKaA IMCpEMCIIATh HUCIOJIHUTEIbHBIN OpraH M IMUTaTCJIb IOIrpy304YHOI0 OpraHa,
ABTOMAaTHUYCCKHU CTa6I/IJ]I/IBI/IpOBaTI> HAarpy3kKu M 3allilMIIaThb OJCKTPOABUTaTCIIb UC-

ITOJIHUTCJIBHOI'O OpraHa.

[IpenycmatpuBaercs 3amena komOaitHoB 1T1K3P u I'TIKC xomb6aiinom KIT -
21.

[Ipoxonueckuii kom6aiin KII-21 siBasieTcss yHUBEepCcaaIbHBIM BBICOKO-
MIPOU3BOJAUTEIbHBIM arperaToM HOBOTO TEXHUYECKOTO YPOBHS, C BO3MOXKHO-
CThbIO pabOTHI B PA3JIUUYHBIX TOPHO-TEOJIOTUYECKUX YCIOBUSX, C ITUPOKUM JHa-
MMa30HOM CEYEHHUH MPOBOJIMMBIX BHIPAOOTOK IO TIJIOMIAIH U GOopMe, CBOOOHBIM
JOCTYIIOM K NMPU3a00HHOMY MPOCTPAHCTBY, BO3MOXHOCTbIO KPETIJICHUS BhIpa-

00TKHM y 3a005, BBICOKOW MaHEBPEHHOCTHIO (puc. 38).

Puc.38. Komo6aitu KI1-21

Komo6aitn KI1-21 npeacrapiser co0oil caMOXOHYIO I'YCEHUYHYIO MAIlIMHY Be-

coM 45 T, cO CTPETIOBUIHBIM UCIIOTHUTEIBHBIM OPraHOM M MOIIHOCTBIO ABuraresns 11C
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KBT. OH OTHOCHTEIIEHO IMPOCT IO KOHCTPYKIMH U UMECT CIICAYIOIMINC OTIIMIUTCIILHBIC

OCOOEHHOCTH:

- HHM3KO PACHOJIOKEHHBINA IIEHTP TSKECTU B COBOKYIHOCTU C CHJIOBBIM OIIOP-
HBIM ITUTATEJIEM U 3aJJHUMH OIOPaMHU (ayTpUrepaMu) MOBBIIIAET YCTOMYHBOCTh KOM-
OaiiHa BO BpeMsl pa3pyIIeHUs] TOPHOU MacChl;

- HCHOJIb30BAHUE B HCHOJHUTEIBHOM OpraHe TUIPO3aXKUMOB KOMIICHCHUPYET
M3HOC HAMpPaBJISIOUIMX MPHU TEIECKOMMPOBAHUM, YTO MO3BOJISET 3@ CUET YBEIMYEHUS
KECTKOCTH KOHCTPYKIIMM CHU3UTh YPOBEHb BUOPALIMU U TOBBICUTH HA/I€KHOCTB;

- CbhEMHBIE YIIMPUTEIU NO3BOJSIOT YMEHBIINTh rabapUTHBIE pa3Mephl U MOBbI-
CUThb MAHEBPEHHOCTh IMpPH NeperoHe komOaiiHa. KOMIUIEKT CMEHHBIX YyIIUpUTENEH
MO3BOJISIET IPUMEHUTENFHO K YCIOBUSAM padOThl yBEINYUTh (PPOHT norpysku ¢ 2 200
10 3 200 Mm;

- TUAPABIUMYECKUN MPUBOJ I'yCEHWYHOIO XO0J1a U NUTATENs JOIYCKArT MPOBE-
neHre paboT B OOBOTHEHHBIX BBIPa0OTKAX;

- MOJBEMHO-TIOBOPOTHAS CEKLIMsI KOHBEWepa MO3BOJISIET IPOU3BOIUTH NOTPY3-
Ky TOPHOU Macchl Ha JII00bIe TPAHCIIOPTHBIE IIAXTHBIE CPEACTBa (KOHBEHEphI, Baro-
HETKH, CAMOXO/IHBII BaroH M T.I1.);

- 1O 3aka3y notpedurtesis KoMOaliH MOXKET OBITh M3TOTOBJICH IJiIsi PaOdOTHI C
HanpspkenueM nutanus 380 B, 660 B u 1140 B;

- KOMOaHOM MpPOU3BOAUTCA 00paboTKa Bcel miomnaan 3a00si BO BCeM Juarna-
30HE CEeUEHUI MPOBOJIMMBIX BHIPAOOTOK C OJJHON YCTaHOBKH;

- JUIsSl pa3lIMYHbIX YCJIOBHUH pabOThl KoMOaiiHa MUTaTeNlb UMEET CMEHHBIE Ya-
CTH (YIIUPUTENN U MOJIAIHUKY ), TIO3BOJISIOIINE MPOXOIUTh BHIPAOOTKH Pa3InyHOM
IMPUHBI;

- TUIPABIMYECKUE U DJIEKTPUUYECKUE CPEJCTBA YIPABICHUS KOMOAHOM MO3-
BOJISIFOT YIPABJISITH BCEMH MPHUBOJAMH MCIOJHUTEIBHBIX OPraHOB U MEXaHHU3MOB.
VcrionHUTENbHBIA OpraH NpelIHa3HauYeH Ui pa3pylleHus B 3a00€ yIiid U IMOPOJbI,

O(bOpMJ'ICHI/IH BI)Ipa6OTKI/I 10 3aJaHHOMY CCUCHMIO, BLIINIOJIHCHHUA IIPHUAMKOB I10J
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HOXKH KpEnu, MoJbeMa apOYyHON YacTH KPEMu K KPOBJE BHIPAOOTKH (YaCTUUHOMU
MEXaHHM3allUM YCTAaHOBKHU Kpemnu). OH BBITIOTHEH B BUJIE TEIECKOMMYECKON CTpPEIIbI,
COCIMHEHHOM ¢ TIOBOPOTHOM paMoii (Typelibio) KoMOaifHa.

KoHCTpyKITHS HCTIOTHUTEIIBHOTO OpraHa MO3BOJISET MPOXOIUThH BEIPAOOTKH,
3HAYUTEIHHO OTIMYAIONINECS MO pa3MepaM U (opme, a CpaBHUTEIHLHO HEOOIbIIION
IMaMETP KOPOHKH JIOMYCKAET CEIEKTUBHYIO BBIEMKY ITOJIE3HBIX UCKOIMAEMBIX U IMO-
poabl. Jlnana3on ceueHui mpoxXoauMBbIX BeIpaboTOK oT 10 10 28 M 00eCIIeYNBACTCS
KOHCTPYKIMEH UCTIOJHUTEIBLHOTO OpraHa u kom0aiiHa B 11es1oM. Maiibie rabapuThl
KoMOaifHa 10 BBICOTE U IIUPUHE MO3BOJISIOT MPOXOIUTH HU3KUE BHIPAOOTKHU BBICO-
TOM 2,5 M IIpU yCTOMUMBOM KpoBJe (HE TpeOyIOIIel KperieHus), a TakKe 0Cy-

IICCTBJIATD IICPCTIOH KoMOaiiHa 0e3 p3360pKI/I I10 HITPpCKaM MaJIOIro CCUCHU:I.

[TuTaTens npenHa3Ha4YeH Uil IOrPy3KU OTOUTOM rOpHOM Macchl Ha CKpPeo-
KOBBII KOHBEWEp U NPeICTaBIIAET COOOM HAKIIOHHBIN CTOJ ¢ HArpeOaroMMH Jiara-
MU, KOTOPBIE UMEIOT UHAUBUyaIbHbIE TUIAPOIPUBO/bI. B KOMIUIEKT CMEHHBIX y3-
JIOB K KOMOaiiHy MPUKJIaIbIBAIOTCS JUCKOBBIE 3BE3/1bl, KOTOPbIE MOXKHO yCTaHABIIH-

BaTh BMECTO Harpedaromux jar.

KonBeiiep npeaHa3zHayeH A TPaHCHOPTUPOBAHUS OTOUTOM TOPHOWM MacChl
OT IUTATEN U NIOTPY3KHU €€ Ha NEeperpyskKareilb WK B MIAXTHHIE TPAHCIIOPTHBIE
cpeactsa. [1oqbeMHO-TIOBOPOTHAS CEKIIUA MOXKET ITOBOPAYMBATHCS B TOPU3OHTAIIb-
HOM TJIOCKOCTH C TOMOLIBIO TUAPOLUMIMHAPOB Ha yrou 10 40° B 06e ctopoHbl. BbI-
coTa MoJIbeMa MPUBOJIHOM CEKIIUN CKPeOKOBOTO KOHBEepa MOKET peryIupoBaThCs

B nuamna3oHe oT 0 10 2 M OTHOCUTEIHHO MOYBEIL.

[MunpocucTema mpoxogdeckoro komOaHa mpeTHa3HaYeHA JIJIsl TPUBEACHUS
B JICWCTBUE MEXaHU3MOB KOMOaitHa U 00€CTIEYMBAET BBIMIOJHEHHUE CJICIYIOIINX OIle-
paluii: MOJIbeM U OIyCKaHUE UCIIOJHUTEIBHOIO OpraHa, MOBOPOT BJIEBO U BIPABO
WCTIOJTHUTENILHOTO OpraHa, BIABUYKEHHUE U BTATUBAHUE (TEJIECKOIU-

pOBaHI/Ie), BBIJIBUJKCHHUC THAPO3AKNMOB UCITIOJIHUTCIIBHOI'O OpraHa, IIOJAbEM U OITyC-
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KaHHUE MUTATeJs, MOJBEM U OMYCKaHUE 33JHUX OIOp (ayTpUrEPOB), NOJABEM U
OIlyCKaHHUE KOHBeHepa, I0BOPOT BIIEBO U BIIPaBO KOHBENHEPA,
paboTy HarpeOaroMX Jiall MUTATeNs, IepeMEIIeHNe BIiepei-Ha3al, TOBOPOT

BJIEBO U BIIPABO XOJIOBOM YaCTH.

[Ipoxonueckue KoMOaitHbI OypOBOTO ACUCTBUS ACIATCS HA IBE TPYIIIbL: IS
paboThI 110 caadbM opoaam ¢ kodhdunuentom kpernoctu T < 4; mis padoTh 110

KPETKUM a0pa3uBHBIM mopoiaM ¢ kodddummentom kpernoctu f = 8 -10.

Komb6aiinel nepsoii rpynimsl "Ypan-10KCA" u "Ypan-20KCA" npenna3Ha-
YEeHbI J1s1 IPOBEJEHUS BBIPAOOTOK C TUIONIA/IbI0 TOTIEPEYHOTO CEYEHHMSI CO-

oTBeTcTBeHHO 8,3; 9,4; 10,51 15,3; 17,9; 20,2.

Komo6aiin "Ypan-10KCA" umeeT miiaHeTapHbIil HICIIOTHUTEIBHBIN OpraH,
o0OpabaTbIBarOIIMi 32001 JBYMs TapaMu PEKYIIHNX JUCKOB ¢ 3a0ypHUKaMU; BEpX-
Hee 0TOOHHOE YCTPOUCTBO ISl 0hOPMIIEHHSI KPOBJIM BBIPAOOTKH; OEpMOBBIE (hpe3bl
CO LTHEKaMHU J1JIsl BBIpaBHUBAHUS MTOYBBI M OOKOB BHIPAOOTKHU U MEpEMEIEHUs rop-
HOI Maccel K CKpeOKOBOMY KOHBEWepy; TyCEeHHUYHBIH XOJ C THApOMexa-

HHUYCCKUM

MIPUBOJIOM KaXXJI0¥ T'yCEHUIIbl, 00ECTIEYNBAIOIINM TJIABHOE PETYJIMPOBAHUE

CKOPOCTH TIOJIa4M U IIepeMeIeHUsT KOMOaiHa co CKOPOCThIO 10 120 m/4.

Komb6aiin uMeeT ycTaHOBKY 11 OypeHHs IIIYPOB JJIsl aHKEPHOU Kpemu,
HAaCOCHYIO CTaHIIMIO, CUCTEMY CMAa3KH M 3alPaBKU PEIYKTOPOB U CUCTEMY Py U-

HOT'O 1 aBTOMATHYCCKOI'O YIIPAaBJICHUA.

Kowmb6aiin "Ypan-20KCA" umeeT Te ke GyHKIHH, 4TO U KoMmbaiiH "Ypai-
10KCA". OTanuus e 3aKJII0YarTcs B TOM, 4TO Ha kombaiine "Ypan-20KCA"
UMEETCSI BA JIBUTATEIS IIEPEHOCHOTO JIBUKCHUS MCITOJHUTEILHOTO OpraHa, JBa
MPUBOJHBIX 0JI0Ka CKpeOKOBOTO KOHBEWEpa M IPyNIIOBOYM MPUBOJ TYC €HUIL OT

OJHOTO THAPOMOTOPA.
127



Jlnst mpoBeieHus BBIpaOOTOK B MOpoIax at000i abpa3uBHOCTH ¢ KO3(-
¢unuentom kpernoctu T < 10 paspadoran kombaiin 0OypoBoro aeiictBust KPT.
Ceuenne BbIpabOTKH B mpoxoake 19 M, yroi HakioHa Beipaborku + 10°. 3a6oii
paspyImIaeTcsi TOpPLOBBIM 3a0YPHUKOM C TMUCKOBBIMHU TaHTCHIM AIbHBIMH IIAPOIII-
KaMH ¥ KOHUYEeCKUM pacmuputenaeM. Ha komOaiine npeaycMoTpeHsbl aBe O6ep-
MOBBI€ (Ppe3bl, MpUIAIOIINE BEIpa00TKE apouHyto Gpopmy. Opran nepeMenieHus
KoMmOaiiHa - TUapaBIUYECKUN pacniopHo-maraonui. Ha kom0aiiHe ycTaHOBIICH

MAaHUITYJIATOP A MOHTAXa U YCTAHOBKH KOMIIJICKTOB KPCIIN.

HpI/IMCHSIIOTCH B OCHOBHOM KOMOaiHBI I/I36I/IpaTCHLHOI‘O I[CﬁCTBPISI CcO
CTPpCIIOBUAHBIM HMCIIOJIHUTCIBbHBIM OPIraHOM. Nx JOCTOMHCTBA 3aKJIHOYAalOTCA B
TOM, YTO OHM MaHCBPCHHBI, ITIO3BOJIAIOT IIPOBOJANTDH BBIpa6OTKI/I pPa3INIHbIX

dbopM U pa3zMepoB MOMEPEUHOTO CEUCHUS

Teoperndeckas mpou3BOAUTENBHOCTh Q (M/MHUH) MPOXOTYECKUX KOM-

0aiiHOB ompenensieTcs no GopmyJie
Q = 60S,v,
rae S, - MJIoIaab CeYeHUsI TPOBOAUMOM BHIPAOOTKH BUEPHE, M;
Vy - CKOPOCTb IIepeMEIEHN 32005 BEIPA0OTKH, M/C.

Texaudeckas IPON3BOIUTEILHOCTh KoMOaitHa Q, u3MepseTcss B M/MUH UIIH

T/MUH ¥ pacCUUTBIBAETCS 10 hopMmyIie

Q. =60 Q ki,

rae K, - ko3 puImreHT TEXHHYECKH BO3MOYKHOM HEMPEPHIBHOCTH PabOTHI

KOMOaiHa.

DKCITyaTalioOHHasl MPOU3BOAUTEILHOCTh Q, kKoMOaliHa onpeaesieTcs
HAJISKHOCTHIO €T0 PA0OTHI, TPOCTOSMHU, 3aBUCSIIIMMHU OT KOHCTPYKITUU KOMOaiHa 1

€ro pa60qer0 HHCTPYMCHTA, YUCTOI'O BPEMCHHA pa6OTBI, a TaK¥X€ OT IIPOCTOECB, CB:-
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3aHHBIX C KPCILNICHUEM BBIpa6OTKI/I H BBIITOJIHCHUECM BCIIOMOT'aTCIbHBIX onepaunﬁ,

€CJIM OHU HE COBMEUIAOTCA ¢ paboToi KombaitHa

Q, =60 Qk,

rie K, - Ko3hGUIMEeHT HeNPEPHIBHOCTH PAOOTHI, YYUTHIBAIOIINN BCE BH/IbI

IIPOCTOEB IpHU paboTe KOMOaiHA.

HpOI/ISBOI[HTe.HBHOCTI) KoMOaitHa OoIIpCACIICTCA HC TOJIBKO I'OPHO-
IrcOJIOTUICCKUMHU YCIIOBUAMHA U €10 KOHCTPYKTHBHBIMU OCO6eHHOCT$IMI/I, HO U Oopra-

HU3alueu pador B 3a60e.

OddexTuBHOI paboTe KOMOAHOB CITOCOOCTBYIOT TPUMEHEHNE BBICOKOIPO-
U3BOJUTEIBHBIX TPAHCIIOPTHBIX CPENCTB, MIEPErpyKaTeIeld JOCTATOYHOM JIIMHBI,
Kperei, TO3BOJISIOIUX MEXaHU3UPOBATh UX BO3BEJICHUE, PAllMOHANIbHAS OpraHu3a-
s paboT B NOJATOTOBUTENBHOM 3a00e. Hanbonblias npon3BoAUTEIBHOCTh KOM-

Oaiina AOCTUTACTCA IIPU UCITIOJIb30BAHNHN KOMIIJICKCOB O60py,I[OBaHI/IH.

O} dekTuBHOCTH MPOBEACHUS BEIPAOOTOK KOMOAITHOM 3aBUCUT OT €T0 MPO-
CTOEB, CBSI3aHHBIX C OpraHu3alueit padoT B 3a0oe. Hanmnune HeCOBMECTUMBIX MPO-
LIECCOB MTPOXOAYECKOI0 LIUKIIA ¢ paboTOil KoMOaiiHa, BO3BEEHUE TTOCTOSHHOM Kpe-
U BBI3BIBAET OCTAHOBKY KoMOaitHa. CHIKEHHE MPOCTOEB KOMOaiiHa T0CTUTAeTCs
MIPUMEHEHUEM BPEMEHHOM Kperu, MO3BOJISIFOIIEH BO3BOAUTH MOCTOSHHYIO KpeIb 3a
npenenaMu 30HbI paboThl KoMOaiiHa. [IpuMeHeHe aHKepHOM KperH MO3BOJISET CO-
KpaTUTh BpEMs Ha BO3BEICHUE KPEIU, CHU3UTh PACX0J] METAJJIa U CTOUMOCTD KPEIl-

JICHUA.

OddexTuBHOIM padboTe kKoMOaliHa ClIOCOOCTBYET MPUMEHEHHUE TIEpErpyKaTe-

JIEW U KOHBEUEPHOT'O TPAHCIIOPTA.

BripaboTku mpoBoAsST KOMOatHAMU B COOTBETCTBHH C rpaduKaMu OpTraHu-
3anuu paboT. CuuTaeTcs 1menecooOopasHbIM MPOBOIUTE BRIPAOOTKY B TPH CEMHYACO-

BbIC CMCHBI. PEMOHTHEIE pa6OTLI IIPpHU 3TOM BBITIOJIHAIOT B TCUCHHC TpéX 9aCOB MCXK-
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Ay CMCHaMH, a IOATrOTOBUTCIILHBIC U MCJIKUC PCMOHTHBIC - B TCUCHHC 4 gacoB cie-

HyIOIHGﬁ CMCHBI, COBMCIIIAasA 5THU pa6OTI>I C IIPOBCACHUCM BI)Ipa6OTKI/I.

[Ipumep rpaduka opranuzanuu padoT MPU MPOBEICHUU BHIPAOOTKH KOM-

OaifHOM mpuBeeH Ha puc. 39.

7ipodon - ' Yace: cmeinl
UMESS - —
Grepacur roer me\ T120:2) 150253] 16122:4) 17123,5) 18124:6) 19(1;7)

JemMomp 3udon ¥ ongo - B
Jaﬁaﬁfe Meranuimed 7 = i
Padama komoQira 20 e Y =3 PR Nl :],—_'1 —
JAYUCMAa Wmpena i . 60 Ll , .
docmabra mamepuanal - T ]
Kpeapenue wmpera | 6 = A R RIA RiR A A R AH A
|7od6ecna xonbeaepa ] | H = = R
\nepemonman nocmenu| 32 | ‘ %

Texwyyecroe gfcaywafarnae 50 : :
MEXAHUIMOE U APOVIE padorme! ‘ : : : :

Puc. 39. I'padux opranuzauuu padot

5.4. IIpoBeaeHue HAKJIOHHBIX BHIPA0OOTOK

TexHonorus IMIPOBCACHNA HAKIIOHHBIX BI)Ipa6OTOK dHaJIOTH4YHa TCXHOJIOTHH
IrOPU30HTAJIbHBIX BBIpa6OTOK. HCKOTOpBIC OTIINYHA 3aKJIIIOYAa0TCA B IIOJTOXKCHHUU

ATUX BBIPAOOTOK B MPOCTPAHCTBE.

BeipaGoTku ¢ yriiom HakioHa 10 + 10° mpoBOIST Tak)Ke Kak W TOPH30H-
TajbHbIE. B cilydae mpuMeHeHns MOrpy304HbIX MAIIWH Ha PEJIBCOBOM XOAY Ha HUX
YCTaHABIMBAIOT YAEPKUBAIOIIYIO JIEOEAKY (MPU MPOBEIECHUH BHIPAOOTKH CBEPXY

BHU3) WM TOATATUBAIOINIYIO0 JIeOENKY (TTpH MPOBEICHNN BRIPAOOTKH CHU3Y BBEPX).

[Tpu yriiax HakjaoHa BEIPA0OTOK 10 + 20° HE TOJIBKO MOIPYy304HBIE Ma-
munbl (2ITHB-2VY), Ho u xombaiiusl 1T'TIKC-2, I'TIKC-3, Ha ryceHuYHOM X0y

UMEIOT MOATATUBAIONIYIO WJIH YIEPKUBAKOIIYIO JE0EKY.
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[Tpu yriaax HakaoHA BRIPaOb0TOK OT 20° 10 45° BRIpaOOTKHU MPOXOIAT, B
OCHOBHOM OypOB3pBIBHBIM cI0OCOOOM. B 3THX citydasx 1eaecoo0pa3Ha cKpe-
nepHas Norpy3Ka nopojsl, a TPAaHCIOPTUPOBAHHUE CKPEOKOBBIMU KOHBEWEp aMU
(yrox mHakyona 10 28°), KaHATHBIM MOJBEMOM B BArOHETKAX UM CAMOTEKOM

(yrox nakyiona cbiie 30°) mpu MpoBeIeHUH BHIPAOOTKH CHU3Y BBEPX.

ITo mpaBuiiam 0€30MaCHOCTH B HAKJIIOHHBIX BhIpAaOOTKAX, MpeHA3HAUCH-
HBIX JJIS IEPEABHKEHUS JTI0/IeH, TOKEH ObITh CBOOOIHBIN MPOXO/1 MUPUHON HE
(v (V) (§]
meHee 0,7 M u BeicoTOM 1,8 M, 000pyA0BaHHBIN NpH yriax HaKjIoOHA: oT 11° 10
25° — tpamamu ¢ nepuinamu; ot 26° 10 30° — CXOAHAMH CO CTYyIIEHbKAMM H II€-
punamu; ot 31° 10 45° — JeCTHHIIAMHU C TOPU3OHTAIBHBIMHU CTYIIEHBKAMU H T1€-

pUsIamMu.

Boccraromue BeipaboTku (yron HakiaoHa 6osee 45°) IpoBOIAT, KaK mpa-
BWJIO, B HAIIPABJIEHUH CHU3Y BBEPX, OT OTKATOYHOTI'O 1O BEHTHJISIHHOHHOTO
HITPEKa B KPENKUX U YCTOMYMBBIX MOpoAax. B cnabpix moposax mpoBOAUTH BbI-
pabOTKM CHU3Y BBEPX HE PEKOMEHIYETCs, TaK KaK IMOBBIIIAETCS ONACHOCTh pa-
00T 13-3a BO3MOXHOCTH BbIBaja MOPOJIbl U3 HE3aKPEIIEHHOTO 32005, HaBUcCa-
IOIIeTro HaJ paboyuM IpOCTpaHCTBOM. BoccTaromye MMeroT pa3iuyHble Ha3Ha-

YCHH:A, B TOM YHCJIC IIPOBOAATCA U IJIA T'COJIOI0O-pa3BCaA0YHBIX pa60T.

Boccraromnue npoBoasAT B OOJBITUHCTBE CIy4aeB OypOB3PBIBHBIM CIIOCO-
o6oM, a (hopma MomepeyHoro ceYSHUs MPUHUMALSTCS MPSAMOYTOJIbHON. Paznnya-
IOT: MEJIKOIIIYPOBOM c1toco0 MpOBECHUS BOCCTAIOMINX C MIEPEHOCHBIMU pabo-
YUMHU U OTOOMHBIMH IOJKAMH; C IPUMEHECHHUEM ITOJIBECHOM KJICTH; C IPUMEHE-
HHEM CaMOXOJHOTO ToJika. HOr1a MpUMEHSIOT CeKIIMOHHOE B3phIBaHUE CKBa-
KUH, TPOOYPEHHBIX HA BCIO UIMHY OYYIIIETO BOCCTAIOIIETO, a MPH MOAXO01 51~
IIUX YCJIOBUSX - OypeHHUE BOCCTAIONIUX Ha TMOJIHOE cedueHue. B mociaennemM ciy-

gae ¢opMa MOTMEePEYHOT0 CEUCHUS MOTYIaeTCsl KPYTIIOM.
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Haubonee npocteiM, HE TPeOYIOMIUM JOTOJIHUTEIBHBIX 3aTPAT U
YCTPOMCTB, SIBJSETCS MEJIKOIIIYPOBOM CIIOCOO MPOBEACHUS C IEPEHOCHBIMHU pa-
604nM U 0TOOMHBIM TOJIKaMH. BoccTaromuii mpu 3TOM JA0JKEH UMETh MUHUMYM

ABa OTACJICHUA: JICCTHUYHOC U ITOPOJHOC.

Hpoxomca BOCCTAOIICTO HAYMHACTCA M3 HUIOKW OTKATOYHOIO ITPCKA, I'AC
YCTAaHABJIMBACTCA JICCTHHUILA (JIGCTHI/I‘-IHOG OTI[GJICHI/IG) " JIIOK IJIA IIOTPY3KH I10-

POAbI B BarOHBLI.

Kpennenune BoccTaromero npou3BoasaT BEHIIOBOW Kpenblo. JIecTHUYHOE
OTAEJIEHHE OT MOPOJHOIrO PA3AEHAIOT JOCKAMH, KOTOpbIE MPUOUBAIOT K pacnop-

KaM.

OTOOWHBIN MOJOK CIYKHUT JJIs1 COXpPAHEHUS JIECTHUYHOTO OTJEJICHUS U
HanpaBJeHUs OTOUTON MOPOJIbl B MOPOAHOE OTAeIeHE. M3roTaBiauBamT ero us3
nocok ToamuHo 50 MM puOUTHIX K pacropkam. [losok moJkeH OBITH 10CTa-
TOYHO MPOYHBIM, YTOOBI BBIAEPKATh yIAaphl TOPOALI TPHU B3pbiBaHUH. OTOOM-

HBII MOJIOK MEPEHOCUTCS MPHU OTCTaBaHUU €ro oT 3a00s Ha 8§ — 10 M.

Pabounii mosok HacTUIAeTCsl Ha AEPEBSHHBIE PACIIOPHbIE CTOMKHU Ha pac-
crosaHuu 1,8 - 2 M ot 3a60s. C noJsika BeayT OypeHue, 3apsirKaHue IIMypoB
B3pBIBUATHIM BEILIECTBOM U cOOpPKY B3pbIBHOU ceTu. Ilepea Kak1bIM B3pbIBAHU-
eM pabouuii oJIoK pa3zdupaercs, a 000py0BaHue youpaercs: B 0€30MmacHoe Me-

cTo (1MoJ1 OTOOMHBIN MOJOK MJIM Ha OTKATOYHBIN IITPEK).

[TapameTpsl B3pbIBHBIX pa0OT PaCCUUTHIBAIOTCS TAK K€, KaK U MPHU NP O-

BCACHHHU I'OPU30OHTAJIBHBIX BBIpa60TOK.

Kpennenune ocymecTBisieTcss BEHIOBOM Kpenblo. PaccTosinne mexay
BeHIlamMu ipuHuMaroT ot 0,6 1o 1,2 M. BeH1ioBast Kpenb pacCUMTHIBACTCS, KaK

yKa3zaHo B paszjuene 4.
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JlecTHUUYHOE OTACJICHUC NOJIKHO MMCTb 'OPHU30HTAJIbHBIC ITOJIKHU C NH-
TCPBAJIOM HC ooiee 8 M., B KOTOPBIX YCTPAHUBAKXOTCA JIa3bl Pa3MCPOM HC MCHCC

0,6 x 0,7 m.

Jla3pl B moJikax pacojiararoT B ltaxMaTHOM ITOPAIKE. HCCTHI/IHBI JOJI?KHBI
OBITH YCTAHOBJICHEI K FOpI/I3OHTaJIBHOI>’I INIOCKOCTH IO YI'JIOM HE ooiee 80° U BbI-

CTynaTtb oA ropu3OoHTAJbHBIMH IMOJIKAMHW HC MCHCC YCM Ha I m.

[Ipoxoaka BOCCTAIOMKUX C TOMOIIBIO OABECHOW KIJIETH OTINYAETCS TEM,
YTO BCE pabOThI O OYPEHUIO U 3aPSIKAHUIO IIITYPOB BEAYTCS U3 KIETH, IOABE-
meHHo! Ha kaHare. [lo HeHTpy OyaylIero BOCCTAOIIEro MEX/y OTKATOUHBIM U
BEHTWJIALIMOHHBIM IITPEKaMH NpoOypUBaeTcs CKBaKMHA. Uepes 3Ty CKBaXKUHY OT
ne0eIK1, yCTAHOBIIEHHON Ha BEHTWJIAIIMOHHOM LITpEKe, mponyckaercs kaHat. C
OMOIIbIO JIEOEIKM U KaHaTa KJIETh CO BCEM 000pyJ0BaHUEM U pabOUYMMHU 110 JI-
HUMaeTcd K 3a0010. [Tociie OypeHus mmypoB B 32001l 10CTaBIsI€TCS B3PhIBHUKHU.
3apsuB MITYphl U cOOpPaB B3PBIBHYIO 3JIEKTPUUYECKYIO CETh, B3PBIBHUKU OIyCKa-
I0TCSI HA BEHTUJISILIMOHHBIN HITPEK. Y OUpaeTcsl B YKPhITHE KJIE€Th C UHCTPYMEHTa-
MH U IPOU3BOJIUTCS B3pbIBAHUE. Y OOpKa MOPOABI BEAETCS NOTPY30UHBIMU M a-
muHamu. Kpenurcs BbipaOoTka nociie 3aBepuieHus: MPOXOKH BOCCTAIOLIETO.
MexaHu3aius NpoBeIeHUs BOCCTAIOIINX BEIPAOOTOK MOXKET OBITh OCYILIECTBIICHA

npumeHeHuem komruiekcoB KIIB—4A u KIIH-4.

Komnneke KIIB-4 npenna3znadex aJisi IpOBEAEHUS BEIPAOOTOK € YIJIOM
HaksoHa ot 60° 10 90°, a komruteke KITH-4 115t ipoXoaKu BEIPabOTOK € YoM

HakjoHa ot 15° mo 60°.

[Ipoxogueckre KOMIUIEKCHI, 000PY/I0BaHHbIE CAMOXOHBIM TOJIKOM,
npeaHa3HAYEHbI JJIs1 TPOBEICHUSI BOCCTAIOIIMX BBIPAOOTOK 0€3 KpEeIJIeHHs B
YCTOMYUBBIX TOPHBIX MOpoAax. B cocTaB KOMIIEKCOB BXOAT: paboyas miat-
dopma, MEXaHU3M TMEPE/IBHXKEHHS, CTAB MOHOPEIHCOB, IIJIAHT IS TIOJIBOJIA CXKa-
TOTO BO3/yXa, [IUIAHTOBO-TPOCOBas JjebenKa, 00K MUTAaHUS U TUCTAHIIMOHHOE

yIIpaBJICHUE.
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Pabouwnii monok nepemeniaeTcsi CaMOCTOSITEHLHO IO MOHOPENbCY, KOTO-
pBIl KpeNUTCA K CTEHE BhIpa0OTKH aHkepamu. [Ipoxoaunku, Haxoagmuecs Ha
paboueit nnargopme, TPOU3BOAAT OypeHHUE MINYPOB B 3a00€, KPEIJICHUE CeKIUN

MOHOpEJIbCa, 3apsiKaHKue MIYPOB U APYTHUE ONEpAIUU.

5.5. IIpoBenenue mypgos

[IpoBenenue mryppoB HAUUHAETCA C MMOATOTOBKU TEXHOJOTUYECKOH TLI0-
IAJKK 11 pa3MENIeHUs YCThs BRIPaOOTKH, 000pya0BaHus U MaTepuanoB. C mio-
HIaIKK YOUpaeTcsl paCTUTENbHBIN CIIOHN, KPYITHBIE BaTYHbI, IPOU3BOIUTCSA €€ IJ1a-
HUPOBKA U pa3MeETKa yCThs BbIpaOOTKU. OTOMpaETCss MECTO JJIsl IOPOJHOTO OTBaJIA.
VYcTbe BBIpaOOTKH JOKHO pacloiaraThCsi B MECTE HE MOJIBEP>KEHHOM MOIMAIaHUIO
B BBIPaOOTKY BOJIBI BO BpeMsi A0XkKei. BOkpyr Hero yctpanBaroTcs BOJJOOTBOIHBIC

KaHaBKH.

ITocne pa3MeTKHU yCThsl YKJIAIBIBAE€TCS HAIIPABIIAIOIIAs paMa, IO3BOJISIOIIAs
KOHTPOJIUPOBaTh (POPMY U pa3Mephl MONEPEUHOTO CEYEHUS BBIPAOOTKH 10 €€ BCel
mmne. Pama u3roraBnuBaetcs u3 opycheB ceuenueM 200x200 mm win 150x150 mm.
Bbpychs coennHSIOT Mexay coOOM B Jamy U CKpeIvIsitoT 0osnramMu. BHyTpeHHUH pas-
Mep paMbl IPUHUMAIOT PaBHBIM pa3MepaM CEYEHHUs BbIPAaOOTKH B poxojike. Pama

BBIPABHHUBACTCA B FOpHBOHTﬂJ’IBHOﬁ INIOCKOCTH M 3aKPCILIACTCA.

Kaxk nmpaBuio, ycThe HaXOAUTCS B CIIA0BIX MOPOAaX, KOTOPhIC BEIHUMAIOTCS C
TTOMOIIIBIO JIOTIAT, JIOMOB, OTOOMHBIX MOJIOTKOB M T.11. [Topoma u3 3a60s 10 2 — 2,5 M
BBIOpACBIBAETCS HA MOBEPXHOCTH JionataMu. [Ipu Gonbinelt riryouHe 11 moabéma
MOPOIbI UCTIONB3YIOT O0aabu. [Ipy mogbeMe mopo sl U3 MryppoB pyIHbIMHU JIeOe -
KaMu TpUHUMAIOT 6aapu eMkocThio 0,012 — 0,02 M3, IIPU MEXAHUYECKOM IMTOIBEME —
0,2-0.,5 M. Basbu MPEACTABIIAIOT COO0M METATMUECKUH coCy 1 00UKO0Opa3HOM
¢dbopMBI, KOTOpHBIE MPH TIIyOHHE BBIpAaOOTKH O0siee 10M TOIKHBI ABUTATHCS TI0

HaIpaBJIAIOIIUM.
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OnopHbI€ BEHLIbI, KOPOTKHE CTOPOHBI KOTOPBIX BBICTYNAOT Ha 50 — 70 cM 1
3aBOJATCS B CHELIMAIbHBIE JTYHKH, YCTAHABIMBAIOTCS B KOPEHHBIX Nopoaax. Pac-

CTOAHHUC MCKOY OIIOPHBIMHU BCHIIAMU COCTABJISICT OT 3 J0 20 M.

VYcThs BBIpaOOTOK KPEIAT CILIOMIHON BEHIOBOM KPEMNBIO ¢ HECTOPAEMBIM

ITOKPBITUCM. KpCHI) BBIBOJIAT BBIIIC YPOBHA INIOIIAAKK HC MCHCC YCM HaA 0,3 M.

[Tocne nmpoBeaeHUs U KpEeIUIeHHs YCThd ypda ero nanpHeuniee yriyoe-
HUE MOKET MPOJIOJDKATHCS MPEKHUM UHCTPYMEHTOM IPH CIIa0bIX TOpoAax Uiu 0y-

POB3PBIBHBIM CIIOCOOOM.

Kpemnenue, B 3aBUCHMOCTH OT yCTOWYMBOCTH MOPOJI, MOKET OBITH OCYIIIECTB-

JIEHO BEHIIOBOM HA CTOMKAaX WJIM MOJIBECHOM BEHIIOBOM KPETBIO.

[Ipu npoBenennu uryp¢oB B caadbIX MOpoax LEIeco00pa3HbIM MOXKET OKa-

3aThCs OypeHHe Ha MOJTHOE CeUYEHHE.

Tax OypoBast ycranoBka KIIIK-30A npeacTapisier KoJIeCHbIN NpUIIEH, Ha KOTO-
POM yCTaHOBJIEHbI IPUBO MOIIHOCTHIO 30 J1.C., OypOBOI KOMEp ¢ BpalaTesieM 1 ornop-
HOW paMoM U MyJIbT YIPaBICHUSA. bypOBOM HHCTPYMEHT COCTOUT U3 MOJIOTO LIJINHIPH-
4yeckoro 0ypa nuamerpoM 750 MM M KOJIOHHBI OYpUJIBHBIX TPYO, 3aKaHYMBAIOILIEHCS 10~

JIOTOOOPA3HBIM 3a0yPHUKOM.

Byp nmeer qBa OTKpBIBAIOIIMXCS CEKTOPA AJIs1 pa3rpy3Ky MOPOIbl U KOHYCHOE
JTHUIIE C IBYMS PEXKYIIMMH JIE3BUSIMH U OKHAMH JIJIS 3arpy3KH MOJIOCTH Oypa.
B Bepxneit uactu Oypa pacroioskeHbl HOKU-PACIIUPETENH, C TOMOIIBI0 KOTOPBIX IIypd
pa3OypuBaetcs o quamerpa 1300 mM. Bypenue npoucXoauT cleayromumM 00pa3om.
Bhauase nopoza paspyiaercst 3a0ypHUKOM B LIEHTPAIbHON YacTh 3a005. 3aTeM, BCles
3a 3a0ypPHUKOM, pa3pylIeHUe MOPO bl BEACTCS PEXKYIMMHU JIe3BUsIMU. PazpyiiieHHast
MOpOJIa Yepe3 OKHA B THUIIIE TTOCTYTAET B MOJIOCTh Oypa. [lepruoauyecku Oyp mogHrMa-
€TCsl Ha MOBEPXHOCTh U TIOPO/Ia BREITPYKaeTcs. Pacimpurenn, KoTopble BCTYIAOT B pa-

00Ty B TIOCJICTHIOIO O4€PE/Thb, JOBOJIST JUAMETP BHIPAOOTKH JI0 IPOSKTHOTO pazMepa.
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[lopona, pa3pyieHHast UMH, IOCTYTAET B MOJIOCTh Oypa CBEpXY U MOJAHUMAETCS HA I10-

BEPXHOCTb.

[Tpumenenne GypoBOi YCTaHOBKH MO3BOJISIET MOBBICUTH MTPOM3BOAUTEIBHOCTD
Tpy/ia, UICKIIOUUTh PYYHOU TPy B 3a00€, UCKITIOUUTH HEOOXOAUMOCTD CITyCKa U TOIb-

€ma JIIo/Iei, MMOBBICUTH 6€30IaCHOCTH PadoT.

B kpenkux nmoponax mrypdsl mpoBosT ¢ mpuMmeHeHreM bBP. bypenue mrypoB
OCYILECTBIISIETCS py4YHbIMU Tiepdoparopamiu. [lorpyska nopojisl BeieTcsi BpyuHyto, T.K.
TUIOIIA/Ib CEYEHUsI BBIPAOOTOK MaJia M HE MO3BOJISIET HCIIOIb30BaTh CPEACTBA MEXAHU3A-

UM, IIPUHUMACMBIC IIPpHU IIPOXOIKE CTBOJIOB.

Bo3MoxkHO npumeHenue 1ryp(onpoxoJU4ecKiX arperaTton, B COCTaB KOTOPBIX
BXOJIAIT: IN3€IIb, 3JIEKTPOreHEPATOpP, KOMIIPECCOP, MOABEMHBIN KpaH, rpeiipepHbIii

. 3 o)
norpy3uuk éMkoctbio 0,011 M”, BEHTHIIATOP, LIEHTPOOEKHBINA HACOC.

['padux opranuzanmu padbot B 3a00e nocienoBateabHbI. [lepdhoparopom
OypsAT mmmypsl. 3aTeM BeAETCS 3apshKaHUE MITYPOB, B3PHIBAHKUE U MPOBETPUBAHNE.
Paspymennas mopoaa rpy3uTcsi B 0aibi0 ¥ TIOJTHUMAETCS KPAHOM Ha TTOBEPXHOCTb.
Bona, nmpu HeoOX0AMMOCTH, BRIKAUNBAETCSI HACOCOM Ha TIOBEPXHOCTh. Kperenne
BBIPAOOTKH BEIYT MOCJIE TIOTPY3KHU MTOPOIBI, UCIIOJIB3YsI MIOIBECHYIO BEHIIOBYIO

KpETlb.

JEKIAS 4

5.6. IIpoBeneHue KaHAB M TPAHIIEH

KanaBel 1 TpaHIIIeH MPOBOIITCS Ha BCEX CTATUSAX Pa3BEIOYHBIX padoT. Xa-
PaKTEpHON 0OCOOCHHOCTHIO MPOBEICHHUS STUX BHIPAOOTOK SBIJISIETCS] HEOOIBIION
00BEM paboT Ha OTJEIBHBIX yUacTKaX. Y CJIOBHUS POBEICHUS ITPH 3TOM MOTYT OBIThH
pazimmuabiMUA. Okosio 70% o06bema paboT MPUXOAUTCS HA PHIXJIbIC MOPOABI, KOTO-
pBIe U3BJIEKAIOT 0€3 MpeaBapuTebHOro ux paspymieHus. Octanpabie 30% padoT

NPUXOJNUTHCS HA CKAIbHBIE U MEP3JIbIE TIOPOJIBI.
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Bpyunyto npoBoasT okono 30% kaHaB u TpaHIiei, B3psiBoM — 45%,
OCTAJIbHOM 00BEM BBIPAOOTOK MPOBOIAT OyIIbA03EPAMHU, SKCKABATOPAMH, KAHABO-

KOIIATCILIMHA U CKPCIICPpaAMMU.

Bpyunyto BeIpabOTKH MPOXOATCS B CIIydasx, KOTAa MPUMEHEHHE MEXaHH-
3al[M¥ HEBO3MOXHO U3-3a OTCYTCTBUSA JOPOI U UCTOYHUKOB dHepruu. Illnpoko
MIPUMEHSIIOTCS B3pBIBHBIE pA0OOTHI, TAK KaK UX HCIOIb30BAaHHE BO3MOXKHO B JIIOOBIX

TOPHOTCXHHUYCCKHUX YCIOBUAX U 0e3 3HAYNTEILHBIX KalTUTaIbLHBIX 3aTpar.

3eMIIepoitHbIe MAalIMHBI 00ECTIEYNBAIOT BHICOKYIO TPOU3BOAUTEIBHOCTh
TpyZAa U MOJIHYI0 MEXaHU3aLUI0 padoT, HO X PUMEHEHUE OTPAHUYUBAETCS Clla-
OBIMH MTOPOJAMU, HE TPEOYIOIIMMU NpeIBapUTENBHOTO phixyieHus. [lopsaok Beae-

HUs paboT CIEeNYIOUTUH:

- TIOATOTOBKA TPacChl KaHABHI WJIM TPaHIIECEH, BKIIFOYAIOIIAs Pa3METKy, yaa-
JIEHUE KYCTApHUKOB, JEPEBBLEB, IMHEH, BaJyHOB, OTBEJCHHE BOJbI, Pa3METKY OCHU
BBIPAOOTKHU, BEIOOP MECTA PACIIOIOKEHUS OTBAJIOB MOPOIbI;

- COOCTBEHHO MPOXOJIKA — BBIEMKA MTOPOBI M €€ TPAHCIIOPTUPOBAHUE, 3aUHUCT-
Ka OOKOB M TIOYBHI BBIPAOOTKH, KPEIJICHHE;

- JIMKBUJIALIMUS BEIPAOOTKHU — 3aChITIKa U3BJICUCHHOUW MOPOIOM.

Pyunas BeieMKa c1a0bIX M PHIXIIBIX TTOPOJ IIPOBOIUTCS IITHIKOBBIMU U TIOJI-
OOpHBIMU JIOTIATAMU, KHPKaMHU, JOMaMH, OTOOMHBIMU MOJIOTKAMH U IPYTUM pa3-

PBIXJIIUTCIIBHBIM HHCTPYMCHTOM.

[Ipu rnyOuHe KaHaB 10 2 M MOPOAY BbIOPACKIBAIOT HEMOCPEICTBEHHO HA
noBepXHOCTh. [Ipu riayoune 6osiee 2 M BeIpaOOTKE MPUIAIOT YCTYIHYIO (hopMy, a
MOPOy BbIOPACHIBAIOT HA MOBEPXHOCTh MEPEKUIbIBAs €€ C yCTyIa Ha yCTyH. JTO
3HAYUTEIbHO YBEJIMYUBAECT 00BEM pabOT MO U3BJICUECHUIO MOPOJIbI U CHUKAET

MPOU3BOJIUTEIIBHOCTD TPY/Ia 3a CUET HEOAHOKPATHOU NEPEKUIKHU I1OP OJIBI.

Jlnst coxpaneHnus: popmel U pazMepa KaHaB UX CleIyeT JIMOO0 KpenuTh, JIH-

00 co3aBaTh yCTOMYUBBIC YIJIbl HAKIOHA OOKOB.
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bynpo3epsl IpUMEHSIOT TSI OTAEJIEHHS CJIOSI MOPOABI U MEPEMEIICHUS
€ro Ha HEKOTOPOE pacCcTosiHuEe. bynbno3ephl pU pa3BEIOYHBIX pabOTaxX MpUM e-
HSIOT JJ1 TIJIAHUPOBKM ITLIOMIA0K, PACYMCTKHM UX OT BaJIyHOB, ITHEW, CHETa, Ip O-

BEJICHUE KaHaB U TpaHIUEH HEOOJIbIION ITyOHHBI.

Pabouum opranom Oyib03epa sBISETCS OTBaJI C HOKOM, KOTOPBIHA Kp e-
MUTCA BIIEPEAU MEPHEHIUKYIIPHO OCU K paMe V—o0pa3HbiMu onopamu. OTBanl
MOXET MOJHUMATHCS U OMYCKAThCSA B BEPTUKAIBHOM MIOCKOCTH JIJIsL PETYIUPO-
BaHUSI TOJIIIUHBI OTJEJISEMOTO CJIOsI TOpoAbl. OTBaIbl MOTYT OBITh HEITOBOPOT-
HBIMH Y MIOBOPOTHBIMHU (YHUBEPCAIbHBIMHU ). [I0BOPOTHBIE OTBAJIBI MOTYT MEHSTh
YTOJI pacroj0kKEHHSI B BEPTUKAIBbHOW U TOPU30HTAIBHOM TIOCKOCTHU. [loBOpOT
OTBajla B TOPU30HTAIIBHOW MIOCKOCTH 110 27% MO3BOJSAET CMEIaTh NOPOAY BIIpa-

BO HJIX BJICBO IIO OTHOIICHUIO K HAIIPABJICHHUIO IBUKCHHUA MAalllMHBI.

O beKkTUBHOCTL pabOTHI OYJIBA03EPa 3aBUCUT OT PACCTOSHUS NIEPEMEIICHUS T10-
POJIbl. DKOHOMHUYECKHU LEJIECO00pa3HBIM SBJISIETCS TIEpEMEILIEHUE ITOPO/IbI Ha pac-
crosaue A0 50 M. ['pyHT nepemeniatoT B 00KOBbIE OTBaJIbl, KOTOPBIE PACIIONATAIOT

¢ o0erx CTOpOH BhIpaOOTKU. bokoBbIE BhIe3/bI AenatoT uepe3 10 — 15 m.

[IpumeneHue O0yIba03€POB MO3BOJISIET IMOJHOCTHI0 MEXaHU3UPOBATh IIPOBEIC-
Hue BoIpaboTok. HegocTtarkamu Oyib103epHON TPOXOAKH BEIPAOOTOK SIBIISICT-
Cs YBEJIMUCHHUE IIMPUHBI BRIPAOOTKH 10 IIMPHUHBI OTBAJIa, YBEIMYSHHE 00BEMaA
padoT Mo 3a4KMCTKE BHIPAOOTKH IPH IMOJATOTOBKE €€ K Ie0JIOT HIECKUM paboTaM

U 0TOOpY Tpoo.

[Tpu 6ompiIMX 00BEMaX pabOT KaHABBI M TPAHITIEH TIPOXOIST OTHOKOBIIOBHIMU
AKCKaBaTOPaMH, KOTOPBIE Pa3CIIIOT 0 MPUHITUITY ISHCTBHSI HA TIPSIMbIE U OOpaTHBIC

MCEXaHHUYCCKUC JIOIIAThI.

DKCKaBaToOpbl 00paTHbIe Jomnatel (puc.40) mMpUCIIOCOOIECHBI 71 U3BJICUCHUS
MOPO/bl HUXKE YPOBHS CBOETO CTOSIHUS. MUHHUMaJbHAS IIMPUHA TPAHIIIEHU WK KAaHABbI
paBHa mupUHE KOBITa MamuHbL. [Ipoxo/ka BRIpaObOTKH BeAETCS BCIIE 32 IBUKYIIIM-

Cs OKCKaBaTOpOM U BI:Ipa6OTKa HEC BJIMACT Ha ABUXXCHHUEC U YCTOﬁqHBOCTB MalInHEbI.
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Puc. 40. DxckaBatop "oOparHas sonara"

DKCKaBaTOpHI NMpsiMas JionaTa BEIOUPAIOT NOPOAY OT ceOs U BEIET BHIEMKY
BBIILIE YPOBHS cBoero cTostHus (puc.41). B cBs3u ¢ Tem, uTo BhIpaboTKa 00pa3yercs
BIIEpEIU JABMKEHUS SKCKABaTOpa, €€ MUHUMAallbHasl IIMPUHA HECKOJIBKO OOJIbIIE

MU PHUHBI caMOU MaIlIdHBL.

PaboTa 0JHOKOBIIOBBIX IKCKABATOPOB HOCUT LIMKJIMYHBIN XapakTep. B mukn
BXOJIUT CJIEAYIOIIME ONEPALMH: HAIOJHEHUE KOBILIA TOPOAOH; IEpEMELIEHUE KOBIIA
K MECTY pa3rpy3KH; pa3rpy3ka KOBIIa; IEPEMEIIEHAE KOBIIA K MECTY €T0 3arpy3Ku

(HamoTHEHUA).

MHOT0OKOBIIIOBBIE 9KCKaBAaTOPbI ABJIAIOTCA MalllIMHAMHA HCIIPCPBIBHOTO ):[eﬁ—

ctBus. Paznnuaror HCIIHBIC U POTOPHBIC MHOI'OKOBIIOBEIC DKCKABATOPLbI.

Pabouee 060pynoBaHNE MHOTOKOBIIIOBBIX IIEMTHBIX 9KCKABATOPOB COCTOUT U3
KOBIIIOBOM paMbl, 0ECKOHEUHOH IIENH C 3aKPEIJIEHHBIMU Ha HEW KOBIIIAMU U OT-
BaJIbHOTO KOHBeMepa. KoBiu skckaBaTopa pasrpykaroTcs pu JOCTUKEHUU BEPX-
HErOo MOJIOKEHUS Ha pa3rpy30UHbIE YCTPOICTBA. 3aTeM MOPO/ia MOoMaiaeT Ha KOH-

Beliep U TPAHCIIOPTUPYETCS B OTBAJL.
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Puc. 41. DkckaBaTop "npsimast Jionara"

Pabouum 06opynoBaHNEM POTOPHOTO IKCKaBaTOpa SBISIOTCS: POTOPHOE KO-

JIECO C KOBIIIAMU; PAa3rpy304HOE YCTPOMCTBO; CTpEIa C KOHBEUEPOM.

MHOT0OKOBIIIOBBIE 9KCKAaBATOPLI ABJIAIOTCA MalllMHAMHK HCIIPCPBIBHOI'O IICI?I-
CTBHA C ITPOU3BOAUTCIIbBHOCTBIO B 1,5 - 2,0 pa3a BbIIIC, YCM Y OIHOKOBIIIOBBIX 9KC-

KaBaTOPOB.

Bce 9KCKaBaTOPbI HeyCTOI;'I‘{HBBI IIpHU yIjiaX HAaKJIOHa 3€MHOM IIOBCPXHOCTH
CBBIIIC 150, YTO B 3HAUUTEIILHON CTEIICHU CHUXKAET BO3MOKHOCTh X MCIIOJIh30Ba-

HU.

HpOCTBIM u H&I[é)KHBIM MCXAaHHU3MOM IIPpH IPOBCACHNHU KaHaB MOKCT OBITH

KaHaTHas CKPCIICPHAsA YCTaHOBKA.

KanartHas ckpenepHasi yCTaHOBKA COCTOUT MU3: OJHO - WJIN ABYX0OapaOaHHON

ne0EnKN; KaHaTa; CKpenepa U KOHLEBON OMOPHI C POJIUKOM.

PaznuuaroT siuyHbie, 30HTUYHBIE U TPEOKOBBIE KOBIIIM CKpENEepHOH ycTa-
HOBKH. SIIIUYHBIE KOBIIU MPUMEHSIOT ISl TOPOJI PHIXJIBIX U HE TPEOYIOUTUX Tpe-
BapUTEIHLHOTO PHIXJICHUSI; 30HTUYHBIE - JJISI TOPOJI PHIXJIBIX U TPEOYIOMUX PhIXJIe-

HHC, Fpe6KOBBIe - I PBIXJICHUS TPCHIMHOBATBIX CKAJIBHBIX ITIOPO/.

Ha mecte paboT mpon3BOAUTCS MOHTaX M YCTaHOBKA JICOE KM, KOHIIEBOH
OTIOPBI, a B CTy4ae HE0OXOIUMOCTH U OTKJIOHSIOIIEH OMOPHI, MTOJICOCTUHEHHE TO-

JJOBHOT'O 1 XBOCTOBOI'O KaHATOB.

Kogmi, mepemerasich mo MOBEPXHOCTH, 3aTIIyOJISIETCS B IIOPOIY 32 CUET

COOCTBEHHOT'O BECA U TITOBOTO yCuius JIC6€,Z[KI/I, 3aIIOJIHACTCA HOpO,Z[Oﬁ n J10CTaB-
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nsieT ee B otBail. [locne pa3rpy3ku ebenka peBepcupyeTcs 1 3a CYET HAaBUBKHU Ha

HEE XBOCTOBOI'O KaHaTa KOBIII BO3BpPAIlacTCA B 3a00M.

CkpernepoBaHUE MOXKET MPOU3BOJAUTHCS 110 cxeme "oT ce0s" 1 "Ha ceOs".
[Tpu ckpenepoBannu "oT ceOs" yimydmaercss 0030p 320051 U YMEHBIIIAETCS U3HOC

KaHaTa.

Kanatubie ckpenepHbie YCTaHOBKU 3P(GEKTUBHO pabOTAIOT IPH JUIMHE

ckpernepoBaHus 10 25 M. Beipa®oTku Oosibiiiel JIMHBI TPOBOJATCA YYACTKAMHU.

HOCTOI/IHCTBO KaHAaTHBIX CKPCIICPHLBIX YCTAHOBOK 3aKJIFOYAIOTCA B ITPOCTOTC UX
KOHCTPYKIHUH, BBICOKOM HaJIC)KHOCTH, BOBMOKHOCTH IIPUMCHCHHUA B CJIOKHBIX

YCIIOBHSIX.

Oxkono 50% kaHaB U TpaHIICH MPOBOAITCS OYPOB3PHIBHBIM CIOcOO0OM. B3pbiBoM
pa3pylaloT CKallbHbIE U Mep3Jible MOpoabl. [I[puMeHsItoT 1Ba BUAa B3pbIBaHUS: HA

PBIXJICHHE U Ha BEIOPOC MOPOI.

[y paboT COCTOUT M3: U3rOTOBJIICHUS 3aPSTHBIX Kamep (OypeHus mmypoB,
M3TOTOBJICHUE KOTJIOBBIX IITTYPOB U T.I1.); 3apsiKaHUS U B3pBIBAHUS 3apsI0B; yOOP-
KU TTOPOJIbI U3 BHIPAOOTKHU. B 3aBUCUMOCTH OT TITyOHHBI BEIPAOOTKH B3phIBAHHE
MIPOU3BOJIUTCS 10 OJTHOCJIOMHONW U MHOTOCIIOMHOM cxemaMm. B mepBoM cirydae mopo-
Jla pa3pyliaeTcsi Ha MPOEKTHYIO TIyOMHY BBIpaOOTKH 3a oAuH mipueM. [Ipu MHOTO-
CJIOMHOM CXeMe€ pa3pylLIECHHE U BbIEMKA MOPOAbI POU3BOAUTCS CIOSIMU, KOJIUYE-

CTBO KOTOPBIX U TOJIIIHWHA OMPCACIIACTCA KOHKPCTHBIMU YCIIOBUAMM.

Jyist OypeHusi CKBaKUH MPU OYPOB3PBIBHOM CIIOCO0E MPOXOAKU TPAHIIICH 1
KaHaB MCMOJb3YIOT OypOBbIE CTAHKU, KOTOPhIE MApKUPYIOTCS OyKBaMuU U UppaMu.

[udper 0603HaYAIOT JUAMETP CKBAKUHBI.

CBP-125 — cranok OypoBOil pe3lOBbIN ABISIETCS CTAHKOM BpaIlaTeIbHOTO

OypeHust CKBaXXUH TUaMeTpoM 125 mMm.

CBIII-250 — cranok OypoBO¥H IIAPOIIEUHBIN OCYIIECTBISIET OypEeHUE 1Iapo-

HIEYHBIMU JOJIOTAMHU JUaMETPOM J10 250 mMm.
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CBY-250 — ctanok OypOBOTO YIapHOTO JIEUCTBHSI OCYIIECTBISIET OypEeHHE

norpyXHbIMU TiepdopaTtopamu. JlnameTp CKBaXHHBI paBeH 250 MM.

Cranku CBP ucnonb3yioT npu OypeHnH CKBa)KHUH MO cIabbIM MOpojiaM, Kak
npaBuio, pe3noBbiMu KopoHKamu. Ctankamu CBII u CBY OypAr kpenkue ckaib-

HBIC U ITOJTYCKAJIbHBIC ITOPOJLI.

Bennunna 3apsijia CKBaXKHMHBI MOKET OBITH OMpejiesieHa mo ooueit hpopmy-

e
Q=f(n)qw?,
rae f(n) — yHkiusa nokazarens BeIOpoOCa;
N — mokas3areib BeiOpoca (n=r/w, rae - paanyc OCHOBaHUS BOPOHKHU
BBIOpOCA;

W — JINHUSI HAUMEHBIIETO CONMPOTUBIICHUS NP B3PHIBE);
J — YAEJIbHBIA PacxoJl B3pbIBYATOI'O BEIIECTBA.

Jns1 3apsimoB HOpMalibHOTO BhIOpoca n = 1,0; 11t 3aps/I0B YMEHBIIEHHOTO

BbIOpOca n < 1,0; a1t 3apsiioB yBenIuueHHOTO BeiOpoca n > 1,0.

J{ng mpoBeieHus TpaHIIEW W KaHAaB IMOJIb3YKOTCA 3apsilaMHi YCUIIEHHOTO

BBIOpOCA.

VY nensHbI pacxon BB ycranaBnuBaeTcs A1 pa3auyHbIX MOPOJ OBl THBIM

IYTEM.

Muchiok FO.M. u FOpmanoB FO.A. npuBoAsT caenyromui nopsijiok pac-

yéra napameTpoB bBP npu ncnons30BaHny MIMypOBBIX 3apsi0B HA PBIXJICHUE.

Bnauane OoNpCACIACTCA MPEACIbHAA MOITHOCTL B3PbIBACMOTI'O CJIOA

2P
Hyp = |,
" \a@B-q)
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e P — BMecTHMOCTh 111.M LIITypa mpH MIOTHOCTH 3apspkanus 0,9 Kr/aM®,

KT;
. 3
g —yAenbHbINA pacxoa BB, kr/am™ (mpuHUMaeTcs 1Mo CripaBOYHUKaM).
[Tpu momHoCcTH B3pBIBaeMoro cinos H < Hy, paccunteiBaroTcs:

MaccCa 3apsaa:

G=qH?;
JUTHHA 3apsiaa
l,ap = GIP;
rryOuHa mmypa
I=H+1,p,

rae lye, = 0,59 |, — riryOuna nepedypa, M.
Paccrostnue Mexy 3apsiamMmu B psigy
a=mH,
I7Ie¢ M — OTHOCUTEJIBHOE PacCTOSIHUE MEXy 3apsiaamu, m = 0,7 - 1,2 M,

Paccrosnue MCXKAY psAadaMU IIPU PACIIOJIOKCHHUHN 3apsAaA0B B IIaXMATHOM I10-

PAIKE U OTHOBPEMEHHOM B3pbIBAHUU
b =0,85a,
B ciydae nopsiAHOro KOPOTKO3aMeIJIEHHOTO B3PhIBAHUS:

b = (0,7-1,0)H.

Bonpocs! st caMornpoBepku

1. Kak ompepensieTcss BenuuuHa 3apsna u pacxoga BB npu nposeaenuu

BBIPA0OTOK?
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Kak onpezensieTcst uncio mmnypoB U ux riyouHa?

Tunel BpyOOB U yCIOBUS UX TPUMEHEHHUS.

BpamartensHoe OypeHue mmypoB. Pydnsie 35ieKTpocBEpIIa.
Bosnyxopacnpenenenue B nepopaTopax.

[ToBopoTHOE yCTpOMCTBO B nepdopaTopax.

HaBecHoe O6ypuinbHOE 000py0BaHUE.

bypoBO#i HHCTPYMEHT.

Kakue Brl 3HaeTe IIOT'PY30YHbBIC MAIIHWHBI TUKIMYHOI'O I[CﬁCTBPIfI, HC-

IIPEPBIBHOTO AercTBUA? Ha30BUTE MX TOCTOMHCTBA U HEAOCTATKHU.

10.

Te?

11.
12,
13.
14,
15.

Kpenu?

16.
17,
18.
19.
20.
21,

DIIEKTPOBO3HAsA OTKAaTKa rmopoasl. Kakue Thmsl 21eKTpoB030B BhI 3Hae-

Kakue Turbl BArOHETOK MPUMEHSIOT JIJIsl OTKATKU MOPOIbI?
Kakue Tunsl pa3MUHOBOK HCTIOJB3YIOT [Jis 3aMEHbI BaroHOB?
C Kakol LEeJbI0 IPUMEHSIOT IEPETPYKATEIU?

Kakune KoHCTpyKIIuu CKpeOKOBBIX KOHBeHepoB Bl 3HaeTe?

Kak BO3BOAsITCS pamMHbIEe JIepeBsiHHAs, OCTOHHAs W KeJIe300UTOHHAs

Kak Bo3BOASITCS aHKEpHAst U HAOPHI3T-OETOHHAS KpETu?

C KaKo# LEeNbI0 BO3BOJATCS BPEMEHHBIE KpEIn?

Pacckaxurte 00 ycTpoiicTBE peliCOBBIX MyTEil.

[Ipoxnaaka Tpy6 u kabemei.

Kakue npuMeHstoT cnocoObl MpOBETPUBAHUS TOPHBIX BIPAOOTOK?

Kakne BeHTUIATOPBI MECTHOTO MpoBeTpuBanusi Bel 3Haete? HazoBute

HNX OCHOBHBIC XapPaKTCPHUCTUKH.

22.

Kak opranusyrorcs pa®oThl npu NPOBEACHUU BBIPAOOTOK C MOMOIIBIO

OypOB3pBIBHBIX pab0OT?

23.

Kaxue xombaitHbl OypoBOro U M30UpaATEIBHOTO JEHCTBUS MPUMEHSIOT-

Cs IS POBEICHUS BEIPAOOTOK?
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24. Kak onpenenuTs NpOU3BOIUTEILHOCTh KOMOAHOB?

25. Kak ocymiecTBisieTcsl IpOBEIEHUE BbIPaOOTOK CIIOIIHBIM 3a00€M U C
pa3iesIbHON BBIEMKOM MOJIE3HOTO HCKOAEMOT0 U MOPOIbI?

26. Kak opranusyiorcs paboThl NMpU MPOBEIECHUN TOPU30HTAIBHBIX BBIpa-
00TOK KOMOaltHaMu?

27. Kakue criocoObl MpoBeeHNsI BOCCTAIONIUX BBIpaO0TOK Bol 3HaeTe?

28. B ueM 3akim0o4aroTcs 0COOEHHOCTH KPETUICHHUS HAKIOHHBIX BHIPA0OTOK?

29. Kak ocymiecTBisieTcss IpoBeICHUE KaHAB M TpaHIel ¢ momoibio bBP?

30. I'me u kak UCmob3yeTcsl THAPABIMYECKUI CITOCOO MPOBEICHUS KaHaB U
TpPaHILIEH?

31. IlpuBenure nmpuMepbl MEXaHU3UPOBAHHBIX CIOCOOOB IMPOBEACHUS Ka-

HAaB U TPaHILIEH.

3akJIroueHue

[IpoBeaeHue reoa0TOopa3BeJOYHBIX BHIPA0OOTOK TPYAOEMKUM U TIPOI0JI-
KUTENbHBIN mporiecc. Jlons pyunoro tpyaa coctasisier ot 40% mo 100% oOire-
ro o0bEMa padboT. B CBs3M ¢ 3TUM OCHOBHOM 3a/1aueil YUYEHBIX U KOHCTPYKTOP OB
ABJIAETCA pa3pabOTKa TaKUX MAIIMH U MEXaHU3MOB, KOTOPBIE MOTJIU ObI pado-
TaTh MIPU MUHUMAIIBHOM MOTPEOJICHUH YSHEPTUU M YMEHBIITUTH JOJIIO0 PYYHOTO
Tpyaa. Manas MmexaHu3amus He0o0XoJuMa Mpu MOUCKOBBIX paboTax B TPYIHOIO-
CTYIIHBIX palloHaX MPU OTCYTCTBUU DHEPTETUUECKUX UCTOUYHUKOB. J[JIsT TaKnx
yCIIOBUM HEOOXOAMMO CO3/1aTh MAIIMHBI HEOOJIBIIIONW MOIITHOCTH, paboTaroue
Ha KUJIKOM UJIK ra3000pa3HoOM ToruinBe. Hannuue Takux MarimH MOXKET CHHU-
3UTH JIOJIFO PYYHOTO TPY/Aa NP MPOBEICHUN KOMYII, KaHaB, TPAHIICH U APYTHUX

BBIPA0OTOK HEOOJIBIITUX Pa3MEPOB.

OnpenensironuMu GpakTopamu, BIUSIONIUMU Ha BEIOOP Coco0a U TEXHO-
JIOTUY MPOBEICHUS T€0JIOTOPA3BEIOYHBIX BRIPAOOTOK, SIBISIOTCS: 00BEM TOPHBIX

pa60T; HaJIMYNC SHCPICTUYCCKUX HCTOYHHUKOB U HYTeﬁ COO6I].[CHI/I$I C IPOMbBIII-
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JICHHBIMH LIEHTPaMH; BO3MOXKHOCTb UCIOJIB30BaHUS IPUPOJHBIX MAaTEPHUAIOB
IUI CO3AaHMsA Kpenen. [ paMOTHBIN, TBOPYECKUN NTOAXO0 K PEIIEHHIO 3a4a4 I10
IPOBEJCHUIO BBIPAOOTOK MO3BOJIUT BECTU pa3Bel0YHbIE PAOOTHl C MUHUMAJ b-

HBIMHU 3aTpaTaMHU TPyJla U CPEACTB.
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