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1 lenn, n1anupyemMble pe3yabTaTbl 00y4eHHs 10 JUCHHUILINHE (MOLYJII0)

Iesbto OCBOEHUS AUCHUILINHBI «[ OpHBIE MAIIMHBI U 000PYIOBAHUE» SBIIAETCS aHAIU3 U
BBIOOp TOPHBIX MAIIMH U COOTBETCTBYIOIIETO 000pyH0BaHMs, (OPMUPOBAHUE TEXHOIOTMYECKUX
cXeM o0ecneueHus TOPHO-CTPOUTENbHBIX M T'OPHO-KCIUTYaTaLlMOHHBIX pa0OT MallMHAMU HU

MCXaHU3MaMMU.

3a,Z[a‘II/I OCBOCHUMA NUCLHMIIIINHBI:
1. HU3YUUTb TUIIBI, KOHCTPYKTUBHBIC CXCMbl U OCHOBHBLIC TCXHUYCCKHUC ANAHHBLIC T'OPHBIX
MalllMH H 060py,I[OBaHI/I$I JIA KOMIIJICKCHOM MCXaHHU3alluKu TOPHBIX pa60T n II0A3CMHOI'O

CTPOHTEIILCTBA;

2. U3yYUTh KPUTEPUH, OIICHUBAIOIIHNE CTEIIEHb TEXHHYECKOT'O COBEPIICHCTBA MAIIIUH;

3. M3y4HTh KOHCTPYKTHUBHBIE OCOOCHHOCTH MAIWH, ONPEACISIONNE MaKCUMAIbHYIO
3¢ (EKTUBHOCTH X MPUMEHEHHS B KOHKPETHBIX YCIIOBHSX IKCILTyaTaIlUH;

4. w3y4uTh TIpaBUIIa OE30MMACHOM IKCIUTyaTalliy MAIIMH U 000PY/IOBaHUS.

[TmanupyeMbIME pe3ysibTaTaMyd OOYYEHUS MO JAUCIUILTHHE (MOJIYJIIO), SIBJISFOTCS 3HAHUS,
YMEHUSI, HABBIKH.

[TmanupyeMbIMH pe3yJibTaTaMyi OOYYEHUS MO JAUCIHUILTUHE (MOJIYJIIO), SIBJISFOTCS 3HAHUS,
yMEHUS1, HaBBIKU. [lepeueHp MIaHUpyEeMBIX Pe3ysbTaTOB OOYUEHHS 10 JAUCIHUILINHE (MOJYIIIO),
COOTHECEHHBIX C IUIAHUPYEMBIMU pe3yJbTaTaMd OCBOCHHUS 00pa30BaTECIbHOW MPOTrPAMMBI,
npezcTaBieH B Tabnuue 1.

Tabmuna 1 — Komnerenuu, popmupyemblie B pe3yinbTaTe U3y4eHUS TUCIUTUIMHBI (MOIYIIS)

- K o Konn PesynbTaThl 00yUeHHUsI 0 TUCIUILTHHE
a3BaHHC onu OpMYJIUPOBKa
OIIOII BO, (dhopmynHIpoBKa WHAWKAaTOpa Koz
COKpaIeHHOE KOMIIETEHIIUH JOCTHIKEHHUS pesyiib DopMyMpoBKa pe3yJbTara
KOMIIETEHIINH TaTa
OIIK-13.1x
[Tpumensier MeTOIBI
AHATM3A 3HaHMe OCHOBHBIX
OIIK-13 CnocobeH | onepaTHBHBIX u HPOH3BOACTBEHHBIX 11apamMeTpon
omepaTHBHO TeKymX MamuH W o0OpygoOBaHUS MO
I — HoKazaTeIICH Pl OCHOBHBIM TEXHOJIOTUIECKUM
nporueccamM, — IPUMEHsIE  METOJbI
E;gii%fgmmlm :EI(:II;:IZ?CTB& OIpeJIeTICHUs]  NTPOM3BOAUTEIILHOCTH
HpoleccoB, | BecTH | Hapymemus KOMIUIEKCAa TOPHOTO 000pyHOBaHUA
NIepBUYHbII y4eT | MpOU3BOACTBEHHBIX JUL IOBLIUICHIS €r0 dderTiHOCTH
21.05.04 BBITTOJTHAEMBIX MPOLIECCOB
«I;L(e)i(l){::e glii)?:l;l/lpOBaTL Ymenne BEIOWPATH Haumbonee
(T’ID) OTepATHBHERE " panvoHalbHBIE BapHaHTHl 10100pa
TEKyIIIHe TOKA3ATENH IIPOM3BOJICTBEHHBIX  IIPOIECCOB U
NIpOH3BOJICTRA, OIIK-13.2k P12 TOPHOTPAHCIIOPTHOTO 00OPYZXOBAHUS
0GOCHOBLIBATE PazpabarsiBaet IPU  BEJICHUH OTKPBITBIX TOPHBIX
e — o | TPEMIONKEH S 1o pabor
COBEPIIEHCTBOBAHHIO
COBEPIIICHCTBOBAHHIO opramsamn Haspix MIPOU3BOANTH pacdeTsl
OpraHu3aiu HPO3BOCTEA. MPOU3BOIUTENEHOCTH u
MIPOU3BOJICTBA cebecTonMoCT! BCeX
P13 TEXHOJIOTHYECKHX MPOIECCOB TOOBIUN
TBEPABIX  MOJE3HBIX  HMCKOMAeMbIX
OTKPBITBIM CIIOCOOOM

2 Mecto aucuuniauHbl (MoayJsi) B ctpykrype OIIOIT

JucuumnnuHa «['OpHble MalmIMHBI U O00OpYyIOBaHHE» BXOJUT B 00S3aTENBbHYIO YacTh
yuebHoro miaana cneunanbHocTu 21.05.04 'opHoe aerno u npoBoautcs Ha 3,4 Kypce.




3. O0beM AUCHUNJIMHBI (MOAYJIs)

OO0veM jaucHUIUIMHBL (MOIYJsI) B 3a4€THBIX EIWHUIAX C YKa3aHHEM KOJHYECTBa
aKaJeMUYECKIX YacOB, BBIIICJICHHBIX Ha KOHTAaKTHYI padoTy ¢ oOydaromumucs (10 BUIAM
y4eOHBIX 3aHATHI) U HA CAMOCTOSATEILHYIO paboTy, MPUBEICH B Ta0IUIIE 2.

Tabnuna 2 — O61mas TpyJI0eMKOCTh AUCIIUILITUHBI

Cemectp ;\};(}Zé(; O06beM KOHTaKTHOH paboTI (Jac)
Ha3zpanue dopma Yacrs (0D0) dopma
OI1011 o0yue- VI W Kype Aynutopaas Bueaynu- CPC aTTec-
BO HUS (3O, B.E) Beero TopHasd Taluu
0300) nek. | mpak. | mab. ITA | KCP
21.05.04
T'oproe 300 CLb 3 4 17 8 8 0 1 0 127 €]
JIETIO
21.05.04
T'oproe 300 CLb 4 4 13 8 4 0 1 0 131 €]
JIETI0

4 CTpyKTypa U co/iepKaHue IMCUMILTHHBI (MO1YJIs1)

4.1 CtpykTypa qucuumiunel (Moayias) aias 300

Tematuueckuil 1aH, OTpaXKAIOUIUI COJAEp)KaHUE AMCLUUILTUHBI (MIEpeYeHb Pa3AeNioB U
TEM), CTPYKTYPUPOBAHHOE 110 BUJaM YUEOHBIX 3aHATUHN C YKa3aHUEM UX 00bEMOB B COOTBETCTBUH

¢ y4eOHBIM IJIaHOM, IIpUBEAEH B Tabnuie 3.1

Tabmuua 3.1 — Pa3aensl qUCHUTUTMHBL (MO ), BUIIBI Y4€OHON eI TeIbHOCTH U (POPMBI

Tekyuero kKourpous st 300

Kon pe- KoJ1-Bo yacoB, 0TBeJeHHOE Ha
Popma
Ne Ha3zBanue Temsl 3yJbTara T n 1126 CPC TEKVILIErO KOHTDOILSL
P — eK paKT a yiy P!
3 Kypc

BBenenne B IUCIUIUINHY

«["opHBIE MaIINHEI 1 VeTHbH OMDOC
1 | obopynoBanue». OCHOBHBIE PA1 1 1 0 34 p

TectupoBanue

TIOJIO’KEeHUSI B 007acTH

TOPHOTO MAaIIMHOCTPOCHHS

[onstue o ciocobax

pa3pylIeHUs TOPHBIX TOPOJT YcTHBIi onpoc
2 pabouynMu opraHaMu rOpHBIX PA1 ! ! 0 3 TectupoBanue

MalIvH.
3 | BypoBsle MammHbI P2 3 3 0 30 YCTHEII Onpoc

TectupoBanue

4 BeleMouHO-TIOrpy304HBIE P2 3 3 0 30 YcTHBI onpoc

MaIlIUHbI (IKCKABATOPHI) TectupoBaHue

4 xype

Briemouro- YcTHBI onpoc
5 | TpaHCcTOpTHpYIOIIHE MAIWHBI P2 2 1 0 32 Tectn osafne

(BTM). P
6 I'opHble MalMHBL 1)1 PII3 2 1 0 33 YcTHBI onpoc

M0JI3€MHBIX padoT. TectupoBanue
7 Marmuns! 1uis PII3 2 1 0 33 VYerHblit onpoc

THIPOMEXaHH3AIHH. TectupoBanne
8 CuioBoe 060pyoBaHHe PII3 2 1 0 33 VerHIi onpoc

T'OPHBLIX MalllMH TCCTI/IpOBaHI/IC

HToro no Tagaune 16 12 0 258




4.2 Conep:xaHue pa3aejioB U TeM JUCHUILTUHBI (Moay.s) nias 3OO0

1 cemecTp

Tema 1 Beeoenue 6 oucyunauny «lopHvie mawunvl u o6opyodosanuey. OcCHOBHble
NOOJNCEHUSL 8 0ONACMU 20PHO20 MAWUHOCTPOECHUSL.

Copepxanne TeMbl: McTopudeckas peTpOCHCKTHBA MEXaHHM3AIlMH M aBTOMAaTH3aIllUU
3eMJISIHBIX BCKPBIIIHBIX M JOOBIYHBIX paboT. Briman yu€HbIX B TEOPUIO KOHCTPYUPOBAHHS W
pabourx MPOIECCOB MAIIUH I OTKPBITHIX TOPHBIX U 3eMJISTHBIX Pa0OoT. [lepcreKTHBBI pa3BUTHS
TSDKENIOT0 ¥ TOPHOTO MAITMHOCTPOCHUs. BhICOKast podeccnoHambHast HOATOTOBICHHOCTD - OJTHO
U3 OCHOBHBIX TPEOOBAHUH K CIEIIMATUCTAM C BBICIIUM 00pa30BaHUEM.

@®opMbI U METOABI MPOBEACHUS 3aHATUH O TeMe, MPUMEHsSEMbIe 00pa3oBaTEIbHbBIC
TEXHOJIOTHH: JIEKIINU, MPaKTUYECKUE 3aHATHUS, CAMOCTOSATEIbHAs paboTa CTYIACHTOB.

Buapl caMOCTOSATENbHOM MOATOTOBKHM CTYIIEHTOB IO TeMe: M3yuenue neknuii, padota ¢
JIOTIOJTHUTEIIbHON JTIUTEPATYPOU.

Tema 2 Ilonamue o cnocobax paspyuienus 20pHblX NOpoO padOYUMU OPSAHAMU COPHBIX
MAWUH.

Conepxxanne Tembl: CTaTHuecKue CHOCOOBI pa3pylieHHs TOpHbBIX mopoa. Komanwe u
pe3aHue TOpHBIX MOpoJ. BiusHue reomMeTpuu pexyuieil KpoMKH W MHapaMeTpoB Mpolecca
9KCKaBallui Ha BCIIMYUHY yCI/IJII/If/'I COIMPOTUBJICHHA KOIIAHUIO. IInnenne U oTKON TOPHBIX MMOPOA.
JuHamuueckue crnocoObl pa3pylIeHUs KPEMKUX TOPHBIX MOPOJA: BHOPAIMOHHOE pa3pyllIeHUE,
yZlapHOE pa3pylIeHHUE, BHICOKOCKOPOCTHOE pa3pyLIeHHE, UMITYJIbCHOE Pa3pylICHUE.

@opMbl 1 METOJBI TPOBEACHHS 3aHITUN MO TeMe, MpUMEHseMble 00pa3oBaTeiIbHbIC
TEeXHOJIOTHH: JIEKIIUH, MPaKTUYECKUE 3aHATHS, CAMOCTOSTEIbHAs pab0Ta CTY/ICHTOB.

Bunel camocToaTenbHOM MOATOTOBKH CTYACHTOB MO Teme: M3ydeHue jekuuil, paborta ¢
JIOTTOJTHUTEIbHOW JTUTEPATYPOU.

Tema 3 Byposvie mawunbi.

Conepxxanue tembl: OOue cBeneHust 0 OypoBbIX MamnHax. COBpEMEHHOE COCTOSHHE
OypoBOM TEXHMKH M HampaBieHHUs B CO3JaHUM OypoBBIX cTaHKOB. Knaccudukanus OypoBbIX
MamuH. Bunel OypeHust B3pbIBHBIX CKBa)XUH M IIMYypoB. Teopus pabouero mporecca OypoBbIX
MamuH. Teopust pabouero mpoiiecca OypOBBIX MAIIMH YAApPHOTO, BpallaTeIbHOTO JCHCTBUSI.
OcHoBbl TepMudeckoro 0ypenus. [lonstue o pexxumax Oypenus. MTHCTpyMeHT OypOBBIX MaIlIKH.
HNHcTpyMeHT OypuIIbHBIX MOJIOTKOB (11epdopaTOpPOB), CTAHKOB IIAPOIIEYHOT0, THEBMOYJAPHOTO,
BpalaTeIbHOI0, yJapHO-KAHAaTHOIO M OTHEBOro OypeHus. VIcnojgHWTENbHblE MeXaHU3MbI
OypOBBIX CTAaHKOB. Y JapHbIE, y1apHO-NIOBOPOTHbIE, BUOPAIIMOHHBIE U BpalllaTeIbHO-TI0AAI0IINE
MEXaHU3MBbl. YCTpOiCTBa sl CHW)KEHUs BHOpanuii OypoBOro crtaBa (aMOpTH3aTOphI), IJIs
ynajgeHus: 0ypoBOM MEIOYHM U3 CKBAXUHBI U MbUICTIOAABIECHUS, 1JIs MTOABOJIA CXKATOr0 BO3/lyXa U
pabouux KOMIIOHEHTOB K BpallaloueMycsi OypoBOMY CTaBy, MOJaud INTAHI W CBUHYMBAHUS
OypoBoro craBa. ['uapaBianueckue u nHeBMatuueckue nepdoparopsl. KoHcTpykiuu OypoBbIX
MmamuH. [IHeBMaTHueckue OypuiibHbIe MOJOTKU-TIepdopaTopsl. CTaHKH MIAPOLIECYHOTO,
MTHEBMOYJIAPHOTO, BpalllaTeIbHOr0, OTHEBOTO M KOMOMHHpOBaHHOro OypeHus. TexHudeckas
XapaKTepUCTHKa OYPOBBIX MAIIMH, TPOU3BOAUTEILHOCTD U MpaBUiia 0€30MaCHOCTH TP OypeHHH.
TexHuueckne XapaKTepUCTHKH, MPOU3BOIAUTENBHOCTb, TEXHHUKO-3KOHOMHYECKHE IOKa3aTelln
paboTsl, mpaBuia 6€30MacHOCTH.

@®opMbl 1 METOJBI NPOBEACHHS 3aHITUH MO TeMe, MpUMEHseMble 00pa3oBaTeIbHbIC
TEXHOJIOTUH: JIeKIH, IpaKTHUYeCKUe 3aHATHS, CAMOCTOsITeNIbHAst paboTa CTYACHTOB.

Buapl caMocTOsITENBHOM MOATOTOBKU CTYICHTOB 1O Teme: M3ydenue nekiuii, pabota ¢
JIOTIOJTHUTEIIbHOM JIMTEPATYPOU.



Tema 4 Bviemouno-nocpy3ounvie MauluHvl (9KCKas8amopbwl).

Conepsxanne Tembl: O0mue cBeneHust 00 skckaBaTopax. Kimaccudukamus S5KCKaBaToOpoB.
KOHCTpyKTUBHBIE CXEMBI OJHOKOBLIOBBIX JKCKAaBaTOPOB: IpsMas HalopHas JOIlara,
TUIPABIMYECKU HSKCKaBaTop, OJKCKaBaTtop-apariaiiH rpeddep. KoHCTpyKTUBHBIE CXEMbI
MHOTOKOBIIOBBIX 3KCKAaBaTOPOB: IIEMHOW 3KCKaBaTOp, CKPEOKOBO-KOBIIOBBIM U (pe3epHO-
KOBIIOBBIN HKCKaBaTOPbI, POTOPHBIH 3KcKaBaTop. Pabouee o6opynoBanue sxckaBaropoB. Pabouee
000py/I0BaHUE OJIHOKOBIIOBBIX 3KCKAaBaTOpPOB: IpsiMas HAMOpHAasl Jiomara, I'MJIpaBIMYECKUi
JKCKaBaTop, JaparnaiiH. Pabodyee 000pyaoBaHHE MHOTOKOBIIOBBIX JKCKAaBATOPOB: IEMHOU
HKCKaBaTOP, POTOPHBIN AKCKaBaTOp. Paboure MexaHuW3Mbl SKCKaBaTopoB. Paboune MexaHU3MBI
OJIHOKOBIIIOBBIX SKCKaBaTOPOB: MEXaHU3MbI MOAb?Ma U TATH, PACHOJOKEHHE MEXaHHW3MOB Ha
NOBOPOTHOM maTgopme. Pabounme MexaHH3MBI MHOTOKOBIIOBBIX 3KCKaBaTOPOB: TPUBOJ
KOBIIOBOM IIeNH, TMPUBOJ POTOPHOTO KoJjieca, MEXaHM3M IMOAb7?Ma CTpENbl, MEXaHH3M
BBIJIBUKCHUS CTPEIIbl, KOHBEHEPHI 17151 OOJIBIINX YIIIOB HAKJIOHA POTOPHOM CTPEJIbI, TOTPY30UHBIC
ycrpoiicTBa. OnOpHO-TIOBOPOTHBIE YCTPOMCTBA SKCKABATOPOB: OBOPOTHBIM MEXaHU3M, OTIOPHOE
YCTPOKMCTBO, eHTpasibHas Handa. CHcTeMBbl 1 MEXaHU3MBbI YIPaBICHUS SKCKaBaTOpaMH. X0/10BOE
o0opynoBanue skckaBaTopoB. OOIIKe cBelleHUsI O X0J0BOM obopyaoBaHuu. [ITHeBMoOKoIecHOE
xoloBoe obopynoBanue. PenbcoBoe xomoBoe oOopyamoBanue. Illararomee xomoBoe
obopynoBanue. ['ycennunoe xomoBoe obOopynoBanue. Illararome-penbcoBoe  X0a0BOE
obopynoBanue. Teopernueckre OCHOBBI (POPMHPOBAHUSI HArpy30K Ha padouee 00OpyIOoBaHUE
9KCKaBaTOPOB. YCJIOBHsS pPa0OTHl MPHUBOJOB TJABHBIX MEXaHH3MOB JKCKaBaToOpoB. [Ipsmbie
jonarel (MOABEMHBIM MEXaHU3M, HANOPHBIH MEXaHM3M, MEXaHU3M I[0BopoTa). JlpariailHbl
(MEXaHU3M TATH, MEXaHU3M NOIbEMA). MHOTOKOBIIOBBIE IIEMHBIE SKCKaBaTOPbl. OCOOEHHOCTH
pabouero mporecca U pacy€T MOIIHOCTH MPUBOJA YEPIIAKOBOM Ienu. POTOpHBIE SKCKaBaTOPHI.
OcoOenHocTy paboyero mporecca U pacyeT MOIHOCTH MPUBOJA POTOPHOTO Kojieca. MOIIHOCTh
JIBUTATENICH NPUBO/IAa MOBOPOTA CTPENBI POTOpA. Y PaBHOBEUICHHOCTh IMOBOPOTHON IUIAT(OPMBI
(mpsiMast Jomara, JpariaiiH, pOTOPHBII AKCKaBaTop). Y CTOMUMBOCTH SKCKaBaTtopa. OnpeneneHue
ONOPHBIX PEaKUUil U YJEJIbHOIO JIaBJICHUS Ha TPYHT (FYCEHHMYHAasl XOJ0Basl 4acTb, IlIararoriast
XO0JI0Basl 4acCTh, LIararolie-penbcoBas X0/10Bast 4acTh). TATOBBIN pacu?T XOIOBBIX YacTel TOPHBIX
MamuH. TAroBbI pacy?T I'yCEHWYHOW XOJ0BOW 4acTh. TSAroBbIM pacu?T perabCOBOM XOJOBOM
4acTH, paclpelelIeHue Harpy3ok IO ocsM. Tsroeelid pacy?T Iararomed XOJO0BOH YacTH.
TexHUyecKkne XapakTepUCTUKM M KOHCTPYKIMHM OSKCKaBaTOpoB. THMaXuW 5SKCKaBaTOPOB.
OnpeneneHue OCHOBHBIX —IIApaMeTPOB  JKCKaBaTOpoB. KOHCTpyKIMM M TEXHHYECKHE
XapaKTEepUCTUKN OJIHOKOBIIOBBIX W MHOTOKOBIIOBBIX 3KCKaBaTOpoB. IIpon3BoaMTENHHOCTH
HKCKAaBAaTOPOB U TeXHUKa Oe30macHOCTH. OCHOBHBIE (paKTOpBI, onpeaesstomue GopMUpoOBaHHE
HPKOHOMUYECKUX TOKa3aTened. ['opHO-TpaHCIOPTHBIE KOMILIEKCHI /ISl OTKPBITBIX Pa3pabOToK.
BeiOop MammH M MeXaHM3MOB KoMIuleKca. KOMIUIEKChl HENpepbhIBHOTO — JIEHCTBHSL.
[Tpon3BOAUTENBHOCTS TOPHOTPAHCIOPTHBIX KOMILJIEKCOB. .

@®opMbl U METOABI MPOBEACHUS 3aHATUI NO TeMme, MpUMEHseMble 00pa3oBaTeIbHbIE
TEXHOJIOTHH: JIek1nu, npakTuYecKue 3aHATUs, CAMOCTOSATEIbHAs paboTa CTYJAEHTOB.

Buasl caMOCTOSATENbHONM MOATOTOBKM CTYJIEHTOB 10 TeMe: M3yueHue nekuuii, padora c
JIOTIOJTHUTEIILHOM JINTEpaTypOH.

2 cemecTp

Tema 5 Bviemouno-mpancnopmupyrowue mawunsl (BTM).

Conepxxanne Tembl: OOmIEE CBEAEHHUS O BBIEMOYHO-TPAHCIOPTHUPYIOMIUX MAaIlWHAX.
Hasnauenue, knaccupukanust 1 006J1aCTh MPUMEHEHUS! BHIEMOYHO-TPAHCIIOPTUPYIOUIUX MAIITHH.
ba3oBeie TsATauM BEIEMOYHO-TpaHCHIOPTUPYIOMKMX MamuH. KojnecHoe Xo/10Boe 000pynoBaHne Ha
MHeBMaTUKax. [[BuxkyIas cuia KoJlecHbIX MauH. CONPOTUBIEHUS MPU pabOTe U MepeMEIeHUH
BTM. Tsaroseiii 0amaHCc MOITHOCTH KOJECHBIX MammH. Pabodee o0opyaoBaHWME BBIEMOYHO-
TpaHcnmopTUpyImuX MammH. OOIHMe CBelIeHHs O HAaBECHOM, MPUIIETHOM M TOTYMPHUIIETTHOM
obopynoBanuu 0a30BBIX TsATauei. Pabouee obopymoBanue Oyibao3epa, HABECHOTO PHIXJIUTEIIS,
CKperepa M OJHOKOBIIOBOIO MOTpPYy3uMKa. TexHHueckass XapaKTepUCTUKa, KOHCTPYKLHS U



MPOU3BOUTEIILHOCTh  BHIEMOYHO-TPAHCIIOPTUPYIOMIUX ~ MamuH. Tumaxku  Oylbao3epos,
PBIXJIUTENICH, CKPENepoB, OJTHOKOBIIOBBIX MOrPYy34MKOB. PacueTsl nmpousBoguTenbHoctn BTM.
Texnuka Oe3omacHocTd Tmipu pabore Ha BTM. OcHoBHBIE (AKTOPBI, OMPEACISIONIUE
dbopMupOBaHHE YKOHOMUYECKUX MOKa3aTemneil.

@opMBI ¥ METOJBI TPOBEACHHS 3aHITUN 1O TeMe, MPUMEHSIeMble 00pa30BaTeIbHBIC
TEXHOJIOTHH: JIeK1InY, MpakTUYECKue 3aHATUS, CAMOCTOATEIbHAs paboTa CTYICHTOB.

Bunbsl caMocToATeNbHOM MOATOTOBKH CTYACHTOB IO TeMme: M3ydeHue neknui, padora ¢
JIOTIOJTHUTEIILHON JTUTEPATYPOM.

Tema 6 'opHvle Mawunbl 0151 NOO3EMHBIX PpabOMm.

Conepxxanne Tembl: KomOaifHBI 1J1s1 NpOBEACHUS TOPHBIX BBIpaOOTOK. KomOaiiHbI
OypoBoro Tuna. KomOaiiHbl n30MpaTebHOrO AELCTBUS CO CTPEJIOBUAHBIM PabOYMM OPIraHOM.
KoHCTpyKIIMM TOTrpy304HBIX yCTPOHCTB. IIpOM3BOIUTENFHOCTS MPOXOJYECKUX KOMOAWHOB.
Komo0aiins! u1st ouncTHBIX padoT. IlInpoko3zaxBaTHble KOMOaHbI, X JOCTOMHCTBA U HEJOCTATKH.
Y3Kk03axBaTHbIE KOMOAIHbI, X TOCTOMHCTBA U HEAOCTATKU. VICIIOJTHUTEBHBIE OPraHbl OYMCTHBIX
komOaitHOB. CriocoObl mojaun KoMOaiiHOB. OJHOCTOPOHHSISI M YETHOKOBAash CXEMbl pPabOThI
kombaitHoB. CriocoObl 3apyOku komOaitHoB. Ctpyru. Tumsl ctpyroB. OcobeHHOCTH pabOTHI
CTPYrOBbIX  YCTaHOBOK. Kperuienue oumctHoro 3a0os. MHOuBuayandbHBIE — KpEIH.
MexanusupoBanHbele kpenu, Kiaccupukanus mexaHu3upoBaHHbIX Kpeneil. KommekcHas
MeXaHU3alMsl OYUCTHBIX paboT. KoMIuiekcesl U ¢rperaTsl A1 OYUCTHBIX padoT. .

@opMbI U METOABI MPOBEACHUS 3aHATHUI O TeMe, NPUMEHseMble 00pa3oBaTEIbHBIC
TEXHOJIOTUM: JIeKI1K, IpakTHYeCKUe 3aHATHS, CAMOCTOsITeNIbHAst paboTa CTYAECHTOB.

Bunbl caMoCTOATENBHOM MOATOTOBKU CTYACHTOB 1O TeMe: M3ydeHwue Jeknuii, padoTa C
JIOTIOJTHUTEIIbHON JIUTEPATYPOH.

Tema 7 Mawumsl 015 cu0pomexanu3ayuu.

Copepxanrie TeMbl: [ HAPOMOHHTOPHI M 3eMcHapsael. OOmme cBemeHus. Pacda?t
MPOU3BOJUTENBHOCTH THUJIPOMOHHUTOPOB, Hacoca W 3emiiecoca. KOHCTpyKIus W HPUHLUIT
TUAPOMOHUTOPOB W 3€MCHApsANOB. TexHuka 0€30MacHOCTH MPU THIAPOMOHHUTOPHBIX paboTax.
Hparu. OOmme cBeneHus, kiaccudukamus. MHOro4deprnakoBble [pard, HX TEXHHYECKas
XapaKTepUCTUKA U KOHCTPYKTHUBHBIE O0COOEHHOCTH. Pacu?T MOIIHOCTH MpPHUBOAA UYEpHaKOBOH
LEMN.

@®opMbl ¥ METOABI TPOBEICHUS 3aHATUN MO TeMe, MPUMEHsSEeMble 00pa3OBaTENbHbBIE
TEXHOJOTHH: JIeKIInu, MpakTUYeCKue 3aHATUSI, CAMOCTOATEIbHAs paboTa CTYICHTOB.

Buapl caMmocTosITENHHOM MOATOTOBKU CTYACHTOB 1o Teme: M3yuenue nekmwuii, padota ¢
JIOTIIOJTHUTEIIbHOM JIMTEPATYPOU.

Tema 8 Cunogoe 060pyoosanie 2OpHbIX MAUUUH.

Copepxanne Tembl: OCHOBHBIE TpeOOBaHMS W KpaTKas XapaKTEpUCTUKA CHIOBOTO
00OpyI0BaHUSl TOPHBIX MalMH. Bunel cumoBoro obopynoBaHus. OCHOBHblE TpeOOBaHHS K
CHJIOBOMY OOOpYIOBAHHIO IIEPEMEHHOTO U IIOCTOSSHHOro Toka. KomOuHupoBaHHOE W
OJTHOJIBUTATEJILHOE CHJIOBOE€ OOOpYJOBAaHWE TOPHBIX MalIUH. TpeOoBaHUS K aBTOMAaTH3allUU
TOPHBIX MAIlIMH U KOMIUIEKCOB. Mcronp30BaHrne MUKPOIIPOLIECCOPOB AJIsl YIIPABIEHUS pabOuYuMU
peKUMaMU FOPHBIX MaIlIH. 3a7a4 SKCIIEPUMEHTAIBHBIX UCCIIEA0BAaHUHM TOpHBIX MaluH. Oomue
TpeOOBaHUS K METOJMKE UCCIIEJOBaHHSI TOPHBIX MalllMH. MeTo bl u3MepeHHsl U anmnaparypa.

@®opMbl U METOABI MPOBEACHUS 3aHATUI MO TeMe, MpPUMEHseMble 00pa3oBaTeIbHbIE
TEeXHOJIOTHH: JIek1nu, mpakTuYecKue 3aHsATUs, CAMOCTOATEIbHAs paboTa CTYJAEHTOB.

Busl caMOCTOSATENbHONM MOATOTOBKH CTYIEHTOB 1o Teme: V3yuenue nekuuii, pabota ¢
JTOTIOJTHUTEILHOM JINTEpaTypOH.



5 Meroauveckne YyKazaHusl AJds OOYYAKOINMXCH MO M3YYEHHI0 H PpPealu3alnuu
AMCUUIJIMHBI (MOIYJIs1)

5.1 Meroanueckue peKOMeHAAUMH OOYYAWIIUMCH M0 M3YYEHHI0 IMCUMIUIMHBI M IO
o0ecrneyeHNI0 CAMOCTOATEILHOI PadoThI

VYcnemHoe 0CBOGHUE AUCHUIIIMHBI IPEANOoaraeT akTUBHYI0 paboTy CTYJEHTOB Ha BCEX
3aHATUAX ayAUTOPHOW (DOPMBI, BBINOJHEHHE ATTECTALMOHHBIX MEPONPUATHH, 3PHEKTUBHYIO
caMoCTOsITeNbHYI0 pabory. B mporecce u3ydeHHs IUCHMIUIMHBI CTYISHTY HEOOXOIMMO
OPUEHTUPOBATHCSA HA CAMOCTOSATEIbHYIO MOArOTOBKY K NPAKTUYECKUM 3aHATHSM, BBIIIOJIHEHUE
TBOPUYECKUX 3aJaHUM, CAMOCTOSITEIbHOE U3yYEHHE HEKOTOPBIX pa3esioB Kypca.

IIpakTnyeckne 3anaHus  BBINOJHAKOTCS CTYACHTaMH KaK ayAMTOpPHO, TaK H
caMmocCTosTeNbHO. B Havane 3aHsATHs npenoaaBareinb HHYOPMUPYET CTYACHTOB O TPEOOBAHUSIX U
JlaeT PEKOMEHJIAIMH 110 BBIMOJIHEHUIO KaXKJON MPAaKTUYECKOM padoThI.

PabGora Haxg TOpaKTUYECKMMH 33/JaHUSIMH  BKIJIIOYAET: KAadyeCTBO  MPOJEIaHHBIX
IPAaKTUYECKUX pPalOT, MOCEIIAeMOCTh 3aHATUH, pPe3yJbTaTbl CaMOCTOATENbHON pPaboOThl IO
BBITNIOJTHEHUIO MPAKTUYECKUX 3a/1aHUH.

ITonroToBke cCTyneHTa K BBIIOJHEHHIO PA0OT Ha MPAKTHUYECKOM 3aHSATHU JIOJIKHO
IIPEIECTBOBATh U3yUEHHUE JIMTEPATYPhl, IPUBEIEHHON B CIIMCKE OCHOBHOM U JONOJHUTEIBbHON
JauTepaTypel paboyeil mporpamMMbl yueOHOH aucuMIuiMHBL Ilpu 3TOM, ’KenaresbHO, YTOOBI
CTYACHTBHI TIPOBOAMJIM AHAJIU3 IOJYYCHHON JOMOJHUTEIBHONH WH(POpPMAlWU, aHATU3UPOBAIN
CYILECTBEHHBIE JIONIOJHEHUS U CTaBWIM BONPOCHL. B Ipolecce caMOCTOATENbHOM NMOATOTOBKU
UCTIONB3YIOTCSL  AJIGKTPOHHBIE 0a3bl JaHHBIX H  PA3JIMYHbIE DJIEKTPOHHBIE  PECYPCHI
CamocrosTenbHas paboTa  CTYAEHTOB  CIIOCOOCTBYET  Pa3sBUTHIO  CaMOCTOSITEIbHOCTH,
OTBETCTBEHHOCTH U OPraHU30BAaHHOCTH, TBOPUYECKOT'O MOJAXO0a K PEIICHUIO TPO0JIeEM yueOHOI0 U
npo¢eCCHOHATBHOIO YPOBHS.

Tembl npakTU4YeCKUX 33AaHUN, METOJAUYECKUE MaTEpHUaJIbl, ONPENEISIOIINE IPOLEAYPbI
OLICHUBAHMsI 3HAaHUM, YMEHHI M HaBBIKOB, a TAK)KE€ KPUTEPUU M IIOKA3aTEIMU, HEOOXOJUMBbIE IS
OLICHKHM 3HAaHUM, YMEHU, HaBBIKOB U XapaKTepU3YIOLIUe 3Tarnbl (OPMUPOBAHMS KOMIETEHIIUN B
npoliecce OCBOECHUs 00pazoBaTeNbHON MporpaMmel, npeactaBieHbl B @OC K TUCHUIIIHHE.

Texymuii KOHTPOJIb IPOBOAUTCS:

- IO pe3yibTaTaM pabOThl CTYAEHTOB Ha MPAKTUYECKUX 3aHATHUAX U CaMOCTOSTEIbHOMN
paboThl 1O BBHINOJIHEHUIO NpPAaKTHUECKUX 3agaHuil. Kpurepuem oOleHKH SBISETCS MOJHOTA
BBITOJIHEHUS TPAKTUYECKUX PA0OT, BHIOJHEHNE UX B TOYHOM COOTBETCTBHUHU C IOCTAHOBKOW U
TBOPYECKHUH MOAXO/ K PEIICHUIO MPOOIIEM.

5.2 OcobennocTn opraHu3anuu OOy4YeHHUs] JJI JHI € OrPAHMYEHHBLIMH BO3MOKHOCTAMM
310pPOBbSl U HHBAJU0B

[Tpu HEOO6XO0IMMOCTH 0OYUAIOIIMMCS U3 YHCIIA JIUL C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU
3/10pOBbsI ¥ MHBAIMJIOB (110 3as1BJICHUIO O0y4aIOUIerocs) MpeaocTaBisieTcs yueoHas
uH(OpMalKs B JOCTYMHBIX (hOpMax ¢ y4eTOM UX WHAWBUIYAIbHBIX TCUXO()U3NYECKUX
0COOEHHOCTE:

- JUISL TUI] C HApYIICHUSIMU 3pEHUs: B TIeyaTHOH (hopMe yBeMUeHHBIM IPU(TOM; B hopme
SJICKTPOHHOI'O JOKYMCHTA, UHIWBUIYAJIbHBIC KOHCYJIbTalun C IMPHUBJICYCHHUEM
TU(IIOCYPIOTIEPEBOAUNKA; MHIMBUAYAbHBIC 331aHUs, KOHCYJIbTALUU U JP.

- JUIs JIU1 C HApYILLIEHUSIMU CJIyXa: B leyaTHOU ¢opMme; B hopMe 3JIEKTPOHHOTO JJOKYMEHTA;
UH/IMBUyaJIbHbIe KOHCYJIBTAIlMM C MPHUBJICYEHUEM CYpAONEPEBONUMKA; HHIUBUAYaJIbHbIC
3aJlaHusl, KOHCYJIbTAllUU U JIp.

- JUTs1 JTUI] C HApYLIEHUSIMU OTIOPHO-/IBUTATENILHOTO alllapaTa: B meyaTHoi opme; B popme
SJICKTPOHHOI'O IOKYMCHTA; HHANBUAYAJIIBHBIC 3aJlaHN s, KOHCYJIbTAaIWU U JP.



6 ®oHI OLEHOYHBIX CPEICTB JJIfl MPOBEJIEHUN TEKYIIEero KOHTPOJIsI U MPOMeXKYTOYHOMI
arTecTalMU O0YYAOIIMXCH 10 IUCHUIIMHE (MOLYJII0)

B coorBerctBumn ¢ TpeboBanmsiMu OI'OC BO mns arrectanmm oOydarommxcs Ha
COOTBETCTBUE HX MEPCOHAIBHBIX JIOCTIDKEHHH IUIAaHUPYEMBIM pe3yiabTaTaM OOy4YeHHUs II0
JUCHUTUTMHE (MOAYIIO) CO3AaHbl (POHIBI OLIEHOUHBIX CPEACTB. THIIOBBIE KOHTPOJIBHBIC 3aJaHUS,
METOJIMYECKHE MaTepHaibl, ONPECNIIOINe IPOLEIyphl OICHUBAHMSA 3HAHUWA, yMEHMHA U
HaBBIKOB, a TAK)KE KPUTEPUH U TIOKA3aTEIH, HEOOXOAUMBIE [T OLICHKHU 3HAHHUH, YMEHUH, HABHIKOB
M XapaKTepusymomue dTanbl  (GOpPMHpPOBAaHUS KOMIICTEHIMH B  IPOIECCE OCBOCHUS
00pa3oBaresibHON MpOrpamMMmBbl, ripeacTaBieHsbl B [Ipunoxenun 1.

7 YueOHO-MeTOoAuYeCKOe U MH(POPMAIIMOHHOE o0ecnevyeHne JUCHUIIIMHBI (MOXYJIs)

7.1 Ocnoenaa numepamypa

1. Bynbao3epsl Ha Kapbepax : KOHCTPYKIMH, SKCIUTyaTalys, pacueT : yaeOHoe ocooue :
[16+]/B. C. KBarununze, I'. U1. Kozooii, @. A. Yaksetamze [u ap.]. — 3-¢ uza., crep. — Mockaa :
['opnast kuura, 2021. — 400 c. : un., Tadma., cxeM. — (bubnrorexka ropHoro unxxexepa). — Pexxum
noctyna: o moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=687188 (mara
obpamenus: 19.01.2026). — bubmmorp: c¢. 393. — ISBN 978-5-98672-523-9. — Tekcr
3JIEKTPOHHBIMN.

2. bypoBble CTaHKM Ha Kapbepax : KOHCTPYKIIMH, SKCIUTyaTalus, pacueT : ydeOHoe
nocobue : [16+] / B. C. Kparunumze, I'. 1. Kozosoii, ®. A. YakBeranse [u ap.]. — 4-e usa., crep.
— Mocksa : ['opnas kuura, 2021. — 291 c. : un., Tabm., cxem. — (bubmuoreka ropHOro HHKEHEPA).
— Pexxum nocryna: mo nmoamucke. — URL: https://biblioclub.ru/index.php?page=book&id=687189
(mata obpamenus: 19.01.2026). — bubmmorp: c¢. 393. — ISBN 978-5-98672-525-3. — Tekcr :
3JIEKTPOHHBIMN.

3. Kopsara, M. I'. Kopsra, Mwuxamn ['eoprueBud. TexHOIOTHS W KOMILUICKCHAs
MeXaHU3alMsl 0136MHOM pa3pabOTKN KPYTHIX U KPYTOHAKIJIOHHBIX IJIACTOB : ydeOHOe mocobue /
M. T. Kopsra, B. . JIro6oromes, A. H. JlompaueB. — HoBoky3zuenk : Cuol'1Y, 2022. — 104 c.
— ISBN 978-5-7806-0603-1. — Tekcrt : anexkTpoHHBbIH // JlaHb : 37eKTpOHHO-OMOIMOTEUHAs
cucrema. — URL: https://e.lanbook.com/book/371813 (nara obpamenus: 20.01.2026). — Pexum
JIOCTYTIA: JI7Isl aBTOPU3. TIOJIb30BATENEH.

4. Makapos, A. II. MexaHuszanusi TOpHOro MNpoOM3BOACTBA. ['OpHBIE MalMHBI U
o0opy/soBaHue 7Sl OTKPBITBIX TOPHBIX paboT : yuebHoe mocodbue / A. II. Makapos, B. A.
XpamoBckux. — Hpkyrck : UPHUTY, 2023. — 252 ¢. — ISBN 978-5-8038-1924-0. — Tekcr :
AIIEKTPOHHBIH // Jlanb : 3JIEKTPOHHO-OUOINOTEYHAs CUCTEMA. — URL:
https://e.lanbook.com/book/497894 (mara obOpamenus: 20.01.2026). — Pexum goctyna: s
aBTOPH3. M1OJIb30BATENCH.

5. DKckaBaToOpbl Ha Kapbepax : KOHCTPYKIINH, SKCIUTyaTallHs, pacueT : yaeOHoe mocooue :
[16+]/ B. C. KBarununge, I'. 1. Ko3zoBoit, @. A. Yaksetaaze [u ap.]. — 3-e u3a., ctep. — Mocksa :
['opuast kuura, 2021. — 416 c. : un., Tabn., cxeM. — (bubnnoreka ropHoro uuxxeHepa). — Pexxum
noctyna: mo moamucke. — URL: https://biblioclub.ru/index.php?page=book&id=687190 (mara
obopamenus: 19.01.2026). — bubmumorp: c¢. 407. — ISBN 978-5-98672-524-6. — Tekcr
JJIEKTPOHHBIN.

7.2  Jlonoanumenvhasa numepamypa

1. Hlurun A.O., T'unés A.B., bosun K.A. u ap. /lunamMuka u npoyHocTs. JMHaMuUKa U
MPOYHOCTh BBIEMOYHO-JOCTABOYHOTO KOMIUIEKCA HAa OTKPBITHIX TOpPHBIX padorax. Yactp 2 :
VYuebHuk [ DnekTpoHHbIi pecype] : Cubupckuit penepanbuelii yausepeutet , 2020 - 524 - Pexum
noctyma: https://znanium.com/catalog/document?id=381963



7.3 Pecypcol unghopmayuonno-menekommynuxayuonunou cemu '""Hnmepnem',
6KII0uas npogheccuonanbHvle 0azvl OAHHBIX U UHDOPMAUUOHHO-CRPABOUHDLE
cucmemul (npu HeodXO0UMOCMU):

1. DOmnexrponnas Oubmuoreynas cucrema ZNANIUM.COM - Pexum pocryna:
https://znanium.com/

2. DnextpoHHO-OMOMMoTeyHas cucrema "JIAHB"

3. DOmnektponHo-6ubmmoreunas cucrtema "YHUBEPCUTETCKAS BUBIIMOTEKA
OHJIAWIH"

4. Open Academic Journals Index (OAJI). Ilpodeccuonanphuas 6a3a JaHHBIX - Pexkum
nocryna: http://oaji.net/

5. Ilpesunmenrtckas OuOmmoreka wuM. b.H.EmpnuHa (6a3a JaHHBIX —Pa3IMYHBIX
npodeccnoHanbHbIX o0nacTeil) - Pexxum nocryna: https://www.prlib.ru/

6. HudopmanmonHo-crnpaBoyHas cuctema "KoncympranTt Ilmtoc" - Pexxum mocryma:
http://www.consultant.ru/

8 MarepuajbHO-TeXHHYECKOe oO0ecrevyeHHe IUCHUIIMHBI (MOAYJs) W IepeYeHb
HHG(pOPMANMOHHBIX TEXHOJIOTHI, UCMOJIb3yeMbIX NMPH OCYILIECTBJIEHUM 00pa30BaTEIbLHOIO
npouecca no JMCUMIVInHe (MO1YJI0), BKJIKYAas llepevyeHb MPOrPaMMHOI0 odecreyeHust

OcHOBHOE 000pPYIOBAHUE:

e KoMIIbrOTEPBI
e [IpoekTop

IIporpamMmmHoe o0ecrieyeHue:

e Autodesk AutoCAD 2013 Russian
e Office
e Koncynprantllnoc




MuHHCTEPCTBO HAYKH U BBICIIEro oOpazoBanus Poccuiickoit dexepannu
denepanbHOE rocy1apCTBEHHOE OI0KETHOE 00pa30BaTEIbHOE YUPEXKICHUE
BBICIIET0 00pa30BaHUs
«B11aguBOCTOKCKUI IOCYJapCTBEHHBIM YHUBEPCUTET

@OH/1 OLICHOYHBIX CPEJCTB
JUI IPOBE/IEHUS TEKYILEro KOHTPOJIS
U IPOMEXXYTOYHOM aTTECTALMU 110 TUCLUIUINHE (MOIYIIIO)

I'OPHBIE MAIINHBI 1 OBOPYIOBAHHUE

CrenuanbHOCTE U CIIEIHATN3aIlHs
21.05.04 T'opnoe neno. I'opHoe aeno

I'ox Habopa Ha OITOII
2023

dopma 00ydeHuUsI
3a04Has

Bmagusoctok 2025



1 Ilepedennb (popMHEpyeMbIX KOMIIETEH M

TEKyIIHE T0Ka3aTelI IPOH3BO/ICTBA,
00OCHOBBIBAaTh  MPEIUIOKCHUS 110
COBEPLICHCTBOBAHHIO OpTaHH3AIUH
IIPOU3BOJICTBA

Hazsanue OIIOII BO, Kox u popmymuposka Koz u popmynupoBka HHINKATOPa TOCTIKEHHS
COKpaIIeHHOE KOMITETEHIINN KOMITETCHIINN
OIIK-13  Cnocoben omepatusHo | OITK-13.1k. IlpumeHseTr MeTOAbl  aHAIK3a
YCTpaHATh HapylICHUS | opiepaTUBHBIX M TEKyIIMX  IOKa3aTemei
TIPOM3BOACTBCHHBIX  TPOLCCCOB, | rpop3poscTBa, BBISIBIISICT HapyIICHUSI
BECTHU TNEPBUYHBIN yuer .
MIPOM3BOJICTBEHHBIX IIPOIIECCOB
21.05.04 «"opHOE n1eno» | BbIMOMHAEMBIX pabor, P P 2
T aHAJIM3UPOBaTh  OICPAaTHBHBIE H

OIIK-13.2x. Pa3pabatbiBaeT MpPEIIOKCHHUS IO
COBEPIIEHCTBOBAHHIO OpraHM3aIu
MPOM3BOJICTBA.

Komnerenmus cuntaercs: chopMUPOBAHHOM Ha TaHHOM 3Tarie B ciIydae, eCiIM MOoIydYeHHbIE
pe3yibTaTtel OOyuYeHHMs [0 JUCLUIUIMHE OLICHEHbl IOJOXHUTEIbHO ([IUana3oH KpUTEpUEB
OLICHUBAHMSI PE3YIbTATOB O0YUEHUS «3aUTEHO», «YAOBIETBOPUTEIBHOY, «XOPOILO0Y», KOTIUUHOR).
B ciydae oTcyTrcTBUS MOJIOKUTEIHHOM OLIEHKM KOMIIETEHIMS Ha JAHHOM 3Tale CUUTAETCs

Hec(OPMUPOBAHHOM.

2 [loxa3aTe/iu OLleHUBAHUS NJIAHUPYEMBbIX Pe3yJIbTATOB 00y4YeHHUs

Komnerenuus

OIIK-13. «Crocoben

OIEPaTUBHO

YCTpaHATh  HapyLICHUs

IMPOU3BOJACTBCHHLIX IIPOLIECCOB, BECTU HepBI/I‘lHHﬁ YU€T BbIIIOJHACMBIX pa60T, aHaJIM3UPOBATb

OINICpaTUBHBIC W TCKYHIMUC IIOKA3aTCJIn IPOU3BOJACTBA,

COBCPHICHCTBOBAHUIO OpraHU3alu IIPOU3BOJACTBA».

00OCHOBBIBaTh MPEIJIOKEHUS IO

Tabmuna 2.1 — Kpurepun orieHKA WHAUKATOPOB JTOCTHKCHUS KOMITCTCHITUT

Kon 1 popmynrpoBka MHAKK
aTopa jocTikenns komnere | Ko

PeByJ'ILTaTBI 06yquI/I$[ IO JUCHUITIIINHE

Kputepuu oneHuBaHus pe3yibT
aToB 00y4YeHHS

BBISIBJIACT HAPYIICHU
MNPpOU3BOACTBECHHBIX
IMMPOIECCOB;

Tun pe
HIHH AP P PesynbTar
e3- 3-Ta
Ta
OCHOBHBIX ITPOU3BOACTBCH
HBIX 114 aMeIT) OB MALLIHH CriocobeH Kk 000CHOBaHHOMY
OIIK-13.1x. [Ipumenser P P BBIOOPY IPOIIECCOB BEJCHUS
¥ 000pyIOBaHMS IO OCHOB
METO/Ibl aHaInU3a OTKPBITHIX TOPHBIX PabOT Ha
HBIM TEXHOJIOTHUYCCKUM IIP
OINCPATUBHBIX U TEKYIIUX OCHOBAaHUU aHAJIN3a U
. P onieccaM, IpUMEHS METO
MoKa3artesel IpOu3BO/ICTBA, 3HaHUe BbIOOpa Hambosee

HUBHOCTHU

1 b1 OTIPENIeNICHUSI TIPOM3BO
JHUTEIBHOCTH KOMIUIEKCa I
OpHOTO 000PyIOBaHUS JIT
sl HOBBIIIEHUS ero 3(dekT

3((eKTUBHBIX KOMILICKCOB
TOPHOTPAHCIIOPTHOTO
00opyI0BaHUs

MPEIOKEHUS 10
COBEPLICHCTBOBAHHIO

OIIK-13.2x. PazpabatbeiBaeT

OpraHu3anuu rmpon3BoOJACTBA.

Bribupats Hanbomee
palinoOHaJIbHBIC BapHUAaHTBI

moabopa
JIOKYMEHTALUIO, TPUMEHSS
MIPOU3BOJICTBEHHBIX N
PO | Ymenu HOBEHUIINE TIOCTHKEHUS B
MPOLIECCOB U
2 e 00J1aCTH TOPHOTO JeNa, IS
TOPHOTPAHCIIOPTHOTO

000pyIOBaHUs MPH
BEJICHUH OTKPBITHIX
TOPHBIX PaboT

CriocoOeH pa3pabaTbIBaTh
IMPOCKTHYI0, TEXHUYECKYIO U
TEXHOJIOTHYECKYIO

pa3pabOTKK MECTOPOKACHUI
TBEP/BIX MMOJIC3HBIX
HCKOMAEMBIX OTKPBITHIM
crocoooMm




HaBrix
31

MIPOU3BOUTH PACUETHI TP
OU3BOIUTEILHOCTH U cebe
CTOMMOCTH BCEX TEXHOJIOT
WYECKHX MPOIECCOB TOOBI
i TBEPIBIX MOJIE3HBIX UC

KOTIA€MBIX OTKPBITBIM CIIO
coboM

CHoco0eH penrarh 3aJa4uu Mno
YBEIUUEHUIO
MIPOU3BOIUTEINEHOCTH TOPHOTO
MIPOM3BOJICTBA C YMEHBIICHUEM
3aTpaT Ha JOOBITY TBEPIBIX
TIOJIE3HBIX NCKOMIAEMBIX

Ta6J'II/II_[a 3aII0JIHACTCA B COOTBETCTBUH C pasaciioM 1 Pabouei mporpamMmbl JUCHUIIIIMHBI

(Moptyiist).

3 IlepeyeHb OLIEHOYHBIX CPEACTB

Tabmuna 3 — [lepedeHb OIIEHOYHBIX CPEICTB IO TUCIUTUTHHE (MOTYIIIO)

HaunmMeHoBaHME OLIEHOYHOTO CPEJCTBA U TIP

KonTponupyemble nnanupyemble pe3 | KoHTponupyemble TeMbl 1 excrasienne ero 8 ®OC

YJIBTAThl O0ydeHHS HCTIHTUTNHBI TTpoMesKyTouHas aT
Texkymuil KOHTPOJIb
TecTalus
3aouHas popma oOydeHHS

PI1 3HaHue: ocHOBHBIX | 1.1. Beenenue B | Ompoc
TEXHOJIOTHYECKUX maciuminHy  «lopHBIE
pETJIaMeHTOB U | MaIIuHEI u

DK3aMeH B
HOPMAaTHBHBIX 000pyI0BaHHE. .
Tect MIICEMEHHOH (hopme
JOKyMEHTOB 1o | OcHOBHBIE TIOJIOXKEHUS B
o0ecreueHHIo obmacTu TOPHOTO
OezomacHOCTH  PabOThl | MATMHOCTPOCHHUS
MallMH M MeXaHu3MoB | 1.2. [Tonstue o cnocobax | Ompoc
NpU  BEJICHUU TOPHBIX | pa3pylieHus TOPHBIX
6 paspy p DK3aMeH B
pabor nopox pabounmMu .
TecT MUCBMEHHOU (opme
opraHamu TOPHBIX
MallMH.

P2 YMeHue : peKOMEH10BaTh 1.3, BYDOBEE MALIMIEL Onpoc DK3aMeH B
BapHaHTbI mo | -2 BYP TecT MUCBMEHHOU (opme
MOBBILICHHUIO 12 B o

4. BIEMOYHO-
3¢ PEKTHBHOCTH Tpoc DK3aMEH B
MOTPY30YHBIE  MAIIHbI .
SKCIUTyaTallui Tect IICbMEHHOH (hopme
(9KCKaBaTOPHI)
TPaHCIIOPTHBIX MAIlWH Ha
OCHOBaHHU ux Omnpoc
XapaKTCPUCTHK, npu 2.5. BriemouHo- SK3amen B
AQHCHIOPTUPYIOLIHE .
MSMCHHBIIMXCA P P B?l(/l Tect MUCBMEHHOU (opme
FOPHOTEXHUYECKHX MaUIUHBI ( ).
YCIIOBUSIX.
PI3 Hagbik MIPUMEHEHHUS
1 5 . p 2.6. 'opHble MaIIMHBI AJS Omnpoc JK3amMeH B
ocoOeHHOCTeH TOPHO- .
P MTOJI3MHBIX PaboT. Tecr MMUCBMEHHOHN (opme
re0JIOTMYEeCKUX u
TOpPHOTCXHIMYCCKHX 2.7.  Mammaer  ans | Ompoc DK3aMeH B
yCJI0BMH TOPHOTO | rypoMexaHu3aIMy. Toor NHUCEMEHHON (opMe
TIPEATIPUSTHS,
OKa3bIBaIOIE  BIUSHHE Ompoc
Ha sddexrusHOCTS | 2.8. Cunosoe SK3aMen s
o0opyIoOBaHHE  TOPHBIX .
SKCIUTyaTaliu pYy. P Tect MUCBMEHHOU (popme
TOPHOTPAHCIIOPTHOI'O MalliiH
00opynoBaHUs




4 Onucanue Npoueaypbl OCHUBAHUS

KauectBo copmupoBaHHOCTH KOMIETEHIMM Ha JaHHOM JTale OICHUBAETCS I10
pe3ynbTaTaM TeKYIIMX U MPOMEXKYTOUHBIX aTTECTAIMI MPHU MOMOIIM KOJIWYECTBEHHON OIICHKH,
BBIPOKEHHOW B Oaymiax. MakcumaibHas cymMma 0ayuioB IO JUCHMIUIMHE (Momynro) paBHa 100

Oayam.

KauecTBo chopMHpOBAaHHOCTH KOMIIETCHIIUN HA IAHHOM JTaIe OIEHUBACTCS 10 Pe3ybTaTaM
TEKYIIUX U MPOMEKYTOYHBIX aTTECTAIMHA TPU TIOMOIIH KOJIHYECTBEHHOW OLIEHKHU, BBIPAYKCHHOM
B Oaytax. MakcumalibHas Cymma OayuioB 1mo AucuuruinHe (Moayio) pasHa 100 Gammam.

Bun yaeOHOI nesTenbHOCTH

OrneHOYHOE CpE€ACTBO

Tewma 1 Tewma 2 Tema 3 Tema 4 Hroro
Jlexuus 3 3 3 3 12
TectupoBanue 4 3 4 4 36
CamocrosiTensHas pabora 3 3 3 3 12
IIpomesxyTodHas aTTecTarys 0 0 0 0 40
Hroro 3a 3 kypc 100
Bun yueOHOM neATenbHOCTH OueHouHoC cpeNcTBO

Tema 5 Tema 6 Tema 7 Tema 8 Hroro
Jlexuust 3 3 3 3 12
TectupoBaue 4 3 4 4 36
CamocrosiTenbHast pabora 2 3 1 1 12
IIpomexyTouHas aTTecTanys 0 0 0 0 40
Hroro 3a 4 kypc 100

CYMMa 6aJ'IJ'IOB, Ha6paHHBIX CTYACHTOM II0 BCEM BHaM y‘IC6HOI>i ACATCIIbHOCTU B paMKax
JAUCHUIIIMHBI, ICPEBOAUTCA B OLICHKY B COOTBCTCTBHU C TaﬁHHHeﬁ.

KHCYOOBJECTBOPUTCIBHO»

CymMma OayioB OreHka 1mo
o MPOMEKYTOUHON XapaxkTepucTHKa KadyecTBa CHOPMUPOBAHHOCTH KOMITETEHIINU
JMCIUTUTHHE aTTeCcTaluu
Crynenr JIEMOHCTPUPYET chopMHPOBAHHOCTH JTUCIUTUTHHAPHBIX
KOMITCTeHI[MH, OOHApY)XWBAeT BCECTOPOHHEE, CHCTEMATHYECKOe U TIyboKoe
/ 3HaHHEe y4eOHOro Marepuana, YCBOWJI OCHOBHYIO JIMTEpPaTypy M 3HaKOM C
ot 91 1o 100 (3AITCHO» JIOTIOJIHUTENILHOW  JINTEPaTypoidl, PEKOMEHJOBAHHOW MpOrpamMmomn, ymeer
(OTIAHO» CBOOO/THO BBINOJHATH MPAKTHIECKHE 3aIaHHUsI, TPETyCMOTPEHHBIE IPOrPaMMOii,
CcBOOOIHO OMEPUPYET MPUOOPETEHHBIMU 3HAHUSAMH, YMCHUSIMH, TPUMEHSET UX
B CHTYAIIUsIX MOBBIIICHHON CII0KHOCTH.
Crynenr JIEMOHCTPUPYET chopMHPOBAHHOCTH JTUCIUTUTHHAPHBIX
ot 76 110 90 «3a4TeHo» / KOMIICTEHI[MI: OCHOBHbIE 3HAHMS, YMEHHS OCBOEHBI, HO JOIMYCKaIOTCsS
«XOPOLIO» HEe3HAYNTENbHbIE OIIMOKH, HETOYHOCTH, 3aTPYAHEHHS IPH AHATHTHYSCKUX
ornepanusix, epeHoce 3HaHUH ¥ YMEHUH Ha HOBbIE, HECTaHIapTHbIe CUTYALHH.
CryneHr JIEMOHCTPUPYET chopMHPOBaHHOCTH JUCITUTLTHHAPHBIX
KOMIICTCHIIMI: B  XOJE KOHTPOJBbHBIX  MEPONPHSITHNH  TOMyCKAKTCS
or 61 1075 «3a4TeHo» / 3HAYUTENbHBIC OMIHOKH, IPOSIBISICTCS] OTCYTCTBUE OT/ACIBHBIX 3HAHUM, YMCHHUIHA,
«y[IOBJIETBOPUTEIILHO» | HABBIKOB 110 HEKOTOPHIM JMCUUIUIMHAPHBIM  KOMIICTCHIMSM, CTYIEHT
HCTIBITHIBACT 3HAYUTENbHBIE 3aTPYAHCHUSI MPU ONCPHUPOBAHUM 3HAHUSIMHU H
YMEHHSIMH TIPH UX [IEPEHOCE HA HOBBIE CHTYAIIHH.
ot 41 10 60 «HE 3a4TCHO» / V crynenra He C(bOpMPI‘pUOBaHbI )II:ICLU/IHJ'II/IHaprIe KOMITETEHIIUH, NTPOSABIAETCS
«HEYJIOBJICTBOPUTEIILHO» | HENOCTATOYHOCTh 3HAHHH, YMEHUIl, HABBIKOB.
o1 0 10 40 «HE 3a4TCHO» / JucuunianHapHble KOMIEeTeHIK He copmupoBaHbl. [IposBisercs monHoe 1K

ITPAKTHUYCCKHU ITOJTHOC OTCYTCTBUEC 3HaHHfI, yMeHPIﬁ, HaBBbIKOB.




S IlpuMepHbIE OLIECHOYHBIE CPeACTBA

5.1 [IpuMepnI TECTOBBIX 3aJaHUI

Tect 1. OcHOBHBIE MOJIOKEHHUS B 00J1aCTH TOPHOI0 MAIIMHOCTPOECHUS
3AJAHUA 3AKPBITOT'O TUITIA C BBIBOPOM BAPUAHTOB OTBETA
Bb100p 01HOT0 WJIN HECKOJIbKUX BAPMAHTOB OTBETA

Bb100p 0lHOT0 NPABUWIBHOI0 OTBETA

IIpouuTaiiTe Bonmpoc wiu 3ajaHue. BoiOepuTe npaBmwiibHbINA 0TBETA, 3alIUIINTE €r0 B
BH/Ie OYKBBI

1. Yro u3 cieaywouiero BjasieTcss 0OCHOBHBIM 3J1€MEHTOM IOPHO MallIUHbI?

a) Jluraresnn

6) CroumocTh

B) YCTOMYMBOCTD

r) KoaTpoan

Ortger:

2. Kakoii u3 nmepe4yucJeHHbIX MEXaHU3MOB OOBIYHO MCIOJIb3YeTCH IJI NMOJAHSATHSA
ropHoii nopoabl?

a) Peruar

0) Jlebenka

B) Pouk

r) lllectepus

Ortser:

3. Kakoe o0opynoBaHue yalie Bcero NpuMeHsieTcsi AJs1 APo0/1eHusI TOPHOI mopoabI?

a) Konycnas npobuika

0) Tpaneexonarenab

B) [Torpy3uuk

r) DKCKaBaTop

Ortser:

4. Kakoii M3 cieaylolux pe:KUMoB padoThl onpeneisier 3¢(eKTHBHOCTL PadoThl
TOpHOro odopyaoBanus?

a) CraTuyeckuii

0) [lepuoamueckmii

B) HenpepsiBHBII

r) OuepenHoit

Orser:

5. KakoBa 0CHOBHasi ieJIb TOPHOT0 MAIIMHOCTPOCHUs1?

a) PazpaboTka HOBBIX MaTepHaIOB

0) YBenuueHue J0OBIYH MOJIE3HBIX HCKOIAEMbIX

B) MUHMMM3AIHS pUCKA IS SKOJIOTHH

r) Ontumuzanus 3atpaTt

Orser:

6. Kakoii n3 ciieqyommx npoueccos siBJsieTcs1 BaKHBIM IPU A00bI14e yrisi?

a) OborarieHune

6) Xumunyeckas nepepadoTka

B) Cxxuranue

r) YmakoBka



Otser:

7. Kako#l TMII TOPHBIX MAIIMH UCIOJIb3YeTCH VISl BbINOJHEHUs OYypoBbIX pador?

a) bynbnozepst

0) dparnaitasl

B) bypoBbie ycTaHOBKU

r) [Torpy3unku

Otser:

8. Uto Takoe "maxTrHoe KpemnjieHue' ?

a) Cnoco0 TpaHCIIOPTUPOBKY YIJIs

0) Cucrema 6€301IaCHOCTH B IIIAXTE

B) YKpeIuieHue CTEHOK TOPHOM BBIPaOOTKU

r) [Ipouiecc 106bIYM MOIE3HBIX HCKOTTAEMBIX

Otser:

9. Kak Ha3bIBaeTcsi mpoiecc, Npu KOTOPOM MHHEPAJbI OTAEJSIOTCA OT IyCTOM
nopoabi?

a) Bekpeima

0) [lepepaboTka

B) Cenapanus

r) OGoraienue

Otser:

10. Kakoii u3 MeTO10B 100bIYM CHUTAETCS HanboJ1ee IKOTOTUYeCKH YUCTHIM?

a) [logzemnas mo0bIua

0) OTkpeITast 7OOBIYA

B) ['mapaBnuyeckuii MeTo

r) KomOuHupoBanHbIii METO

Otser:

3AJJAHUE HA ONTIPEJAEJIEHUE COOTBETCTBUA

IIpounTaiiTe BONpoc WM TEKCT 3aJaHUA. YCTAHOBUTE NMPABUJIbHOE COOTBETCTBHE
Mexay 3jeMeHTamu. [IpaBuiibHbIC OTBETHI HAMIINMTE B BUjAe OYKBbI M COOTBETCTBYIOLIEH
eil nudpol.

11. ConocraBbTe THIIBI TOPHBIX MAIIMH ¢ UX HA3HAYECHUEM:

a) bynbnozep

0) DkckaBaTop

B) pob6uika

r) Konsetiep

Bapuanrtsr:

1. Ucnionp3yercs 1u1si HEpEMEILIEHUs U BBIEMKHU TPYHTA.

2. IlpumensieTcst Ay IpoOIEHUS U U3MENIbUYEHUS TOPHON TTOPOJIBI.

3. CiLyXuT AJi1 TPaHCIOPTUPOBKH MATEPUAJIOB IO TOPU30HTAIIH.

4. VY nanser NUIIHAE MaTeprajbl ¥ TOMOTAET B INIAHUPOBKE MECTHOCTH.

3anummure BoIOpaHHble HUGPHI 0 COOTBETCTBYIOIMMH OYKBAMM:
a 0 B r

12. ConocTaBbTe ropHbIE NPOLECCHI C UX ONMHCAHUEM:
a) Jlobprua

0) OGoraieHue

B) TpancnoptupoBka

r) Bekpeima

BapuaHnrsbl:

1. HpOL[CCC YAaJICHHUA BEPXHUX CJIOCB 3CMJIN JIA NOCTYIIA K ITOJIC3HBIM HCKOITaCMBIM.



2. IIpouecc oTaeneHus MojJe3HbIX KOMIIOHEHTOB OT ITyCTOM MOPO/BI.
3. [Iporiecc nepemenieHnsi TOpPHOW MacChl OT MECTa €€ U3BJICUCHUS K MECTY MepepabOoTKH.
4. TIpouecc u3BII€UEHUS MOJE3HBIX UCKOMMAEMbIX U3 HEJIP 3€MJIH.

3anummre BbIOpaHHble HUGPHI 10 COOTBETCTBYIOIMMH OYKBaAMM:
a 0 B r

3AJAHUSA OTKPBITOI'O TUIIA
BBoa pa3zBepHyTOro orBera (TEKCTOBOE 110J1€)

IMpouyuraiite 3ananue. Hanumure npaBuJIbHbIA 0TBET HANMIINTE B BU/IE TEKCTA
13. Onuimmre OCHOBHLIE METOALI MOOLIYM IOJE3HBIX MCKONAEeMBbIX M HX
NMPeUMYIecTBa H HeJOCTATKH.

OTtBeT:

14. Kak reojiornvyeckue ycJOBHSl BJIMSIOT HA BbIOOP MeToaa M00bIYHM IOJIE3HBIX
HCKOMAaeMbIX?

Otser:

Kpamkue memoouueckue ykazanus

Ilxana oyenku

Ouenka 5 (35-40 6a,1;10B) - OTBET MOKA3bIBAET MPOYHBIE 3HAHUSI OCHOBHBIX IIPOLIECCOB
M3y4aeMoil INpeAMETHOM 00J1acTH, OTIMYAeTCsl TIIYOMHOW U IOJIHOTOM pAacKpbITHUS TEMBI;
BJIa/ICHHE TEPMUHOJIOTUYECKUM aliapaToM; yMeHHUE OOBSCHATh CYIIIHOCTb, SBIIEHUH, IPOLIECCOB,
COOBITHH, NenaTh BHIBOABI M O0OOOIICHHUS, JaBaTh apryMEHTHPOBAHHBIC OTBETHI, MPHBOIUTH
IpUMEpBL; CBOOOJHOE BIIAJEHUE MOHOJIOTMUYECKON Peublo, JIOTHYHOCTh M IOCIIEI0BaTENbHOCTh
0TBETa; YMEHHE IPUBOANUTH MPUMEPBI COBPEMEHHBIX Mpo0IeM u3yyaeMoi 00JacTH.

Ounenka 4 (24-34 0anna) - orBeT, OOHApYXUBAIOLIUN IMPOYHBIE 3HAHHUS OCHOBHBIX
IPOIIECCOB M3y4aeMOM NpeIMeTHOM 00IacTH, OTIMYaeTCs IIyOMHOM M MOJHOTOW PacKpBITUS
TEMBbI; BJIaJIEHUE TEPMUHOJIOTMYECKUM alaparoM; yMEHHE OOBSCHATH CYIIHOCTb, SIBICHUM,
IpOoIIecCcOB, COOBITUH, JienaTh BBIBOABI M 000OILIEHMsS, JaBaTh apryMEHTHPOBAHHBIE OTBETHI,
NPUBOJIUTH MPUMEPHI; CBOOOAHOE BJIaJ€HUE MOHOJIOTMUECKOH pedblo, JIOTUYHOCTh U
IIOCJIEA0BATENBHOCTL 0TBETA. OIHAKO AOIMYCKAEeTCs OJHA - ABE HETOYHOCTH B OTBETE.

Ouenka 3 (10-23 6as11a) — OTBET, CBUJICTEIHCTBYIONINN B OCHOBHOM O 3HAHUU MPOIIECCOB
U3y4aeMoil TpeaMeTHOW 00NacTH, OTIMYAIOIIMNCA HEJOCTATOYHOW TIyOMHOW U TOJHOTOU
PACKpBITUSI TEMbI; 3HAHMEM OCHOBHBIX BOIIPOCOB TEOPHH; €1a00 c(hOPMUPOBAHHBIMU HAaBbIKAMU
aHaJIM3a SIBJICHUH, ITPOLIECCOB, HEJOCTATOUYHBIM YMEHHUEM JJaBaTh apryMEHTUPOBAHHBIE OTBETHI U
IPUBOJIUTH MPUMEPBI; HEJOCTaTOYHO CBOOOJHBIM BIJIAJIEHUEM MOHOJIOIMYECKOH pEYblo,
JIOTMYHOCTBIO M MOCTIeI0BATEIbHOCTHIO OTBETA. [lomycKkaeTcss HECKOJIBKO OIMOOK B COJIEPKAHUN
OTBETa; HEyMEHUE MPUBECTU MPUMEP Pa3BUTHUS CUTYAIH, TPOBECTHU CBS3b C IPYTHMMHU aClIeKTaMU
U3y4aeMoi 00JIacTH.

Ounenka 2 (0-9) 6anaa — orBeT, 0OHAPYKUBAIOIIUMN HE3HAHUE MPOIIECCOB U3y4aeMOM
IpeIMETHOW 00J1aCcTH, OTIMYAIOIIUNACS HETITyOOKUM PACKPBITUEM TEMBI; HE3HAHUEM OCHOBHBIX
BOIPOCOB TEOPUH, HECHOPMUPOBAHHBIMU HAaBbIKaMU aHAJIN3a SIBJICHUM, MPOLIECCOB; HEYMEHUEM
JlaBaTh apryMEHTHPOBAaHHBIE OTBETHI, CIA0bIM BJaJIECHUEM MOHOJIOTHUECKOM peUubio, OTCYTCTBUEM
JIOTUYHOCTH U MOCJEA0BaTENbHOCTH. JlomycKaloTes cepbe3Hble OMMOKN B COJEPKaHUU OTBETA;
HE3HaHHE COBPEMEHHOW MPoOIeMaTuKU N3ydyaeMoi 00JIacTH.

5.2 llpumepHbIe TeMBI /151 ONIPOCa

1. IIpu KaKo#l CKOpOCTHU pe3aHusl pa3pyLIEHHUE OTHOCUTCS K CTaTUYECKOMY?



0N hn WD

9.

21

22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.

33

. Ycuiue pe3anus 3To: ...

. [Ipu kakoil CKOPOCTH pe3aHus pa3pylIeHUEe OTHOCUTCS K JUHAMUYECKOMY?

. Kakue kopoHKH 1al0T MaKCUMaIbHYI0 CKOPOCTh OypeHus?

. Bypenue oTHOCUTCS K yAapHOMY, €CIIM IPUCYTCTBYIOT CUJIBL: ...

. K ynapHo-BpaimareinbHoMy OypeHHue OTHOCUTCSI, €CJIM IPUCYTCTBYIOT CHUJIBL: ...
. K ynapHo-noBopotHoMy OypeHuE OTHOCUTCS, €CIIU IPUCYTCTBYIOT CUIIBL: ...

. K BpamarensHomy otHOCHTCSI OypeHHE, €CIIi IPUCYTCTBYIOT CHIIBL: ...

K BpamarensHOMY OTHOCHUTCS OypeHHE, €CIIU IPUCYTCTBYIOT CHJIIBL: ...

10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Ha ckopocTh TepMudeckoro OypeHusi BIUseET: ...

K xakomy Buay OTHOCHUTCS LIapomieyHoe OypeHue?

st ynanenust 0ypoBoil MeI04H U BpamaTeIbHOM OypeHHH MTPUMEHSIOT: ...
Jlnia ynanenust OypoBoil MeJIOYM NpU KaHATHO-YAapHOM OypEeHUH MPUMEHSIOT: ...

st ynanenust 6ypoBoil MEIO4H PU yJapHO-IIOBOPOTHOM OYpEeHUH MPUMEHSIOT:

UeM ckBakMHA OTJIMYAETCS OT Mimypa’?
HanMeHbImmMu SHEPreTHYeCKUMHU 3aTpaTaMy OTJIMYAIOTCS CIIOCOOBI OypeHus: ...
[Tpu xakom crioco0e OypeHHUr CKBaXKUH MPUMEHSIOT aMOPTU3ATOPbI?

BypoBble mtanry Juis BpamareabHoro OypeHus nypoB U3rOTOBIISIFOT U3 CTAJIU: .

EypOBLIe MITaHI'u JJ14 r[ep(popaTopOB HU3TOTOBJIAIOT U3 CTAJIU: ...

Ha Bp100p OypoBOIi MalIMHBI 1 UHCTPYMEHTA OIPENEISAIONIEE BIUSIHNUE OKA3bIBAET: ...

. I'peiidep npeanaznaueH ais: ...
Potop skckaBaTopa He pacrnojaraercsi OTHOCUTENBbHO ocu OapabaHa KoHBelepa: ...

K HemocTaTkaM THEBMOKOJIECHOTO XOJI0BOIO 000PYI0BaHUSI OTHOCUTCSL: ...
K HemocTaTkaM TyCEHUYHOTO X0I0BOTO 000PYIOBAaHMSI OTHOCHTCS: ...

K HemocTaTkaM 1araromero Xo/10Boro 000pyA0BaHusI OTHOCUTCS: ...

K HemocTaTkaM penbCcoBOro X0A0BOT0 000pyIOBaHUS OTHOCUTCSL: ...
BbIeMOYHO-TpaHCIOPTHPYIOLIME MAIIIMHBI ITPETHAZHAUCHBI JIJIS: ...
XomnoBoe obopynoBanue st BTM: ...

Xos10Bo€ 000pyAOBaHHE Jparu: ...

['MApOMOHUTOPKI IPETHA3HAYCHBI IS ...

Kommiekc ropHoro o00py10BaHus 310: ...

Hparu »10?

. Kakne ABUTATCIIN MPUMCHSATOT JJIS 3KCKaBaTOpOB?
34.

[Ipn omnpeneneHMM TEXHUYECKOM  IMPOM3BOJMUTEIBHOCTH  3KCKaBaTopa

YUYUTBIBACTCA: ...

35.

Ha SKCILTYTAIMOHHYIO ITPOU3BOAUTCIIBHOCTE DKCKaBaTOpPa HE BIIMACT: ...

Kpamxue memoouueckue yxkazanus
Llkana oyenxu
Kpurtepuu oneHuBaHus1 YCTHOTO 0TBeTa (ycmubili onpoc)

HE

10-12 6aaJioB - OTBET MOKa3bIBAaET MPOYHBIC 3HAHUS OCHOBHBIX IPOIIECCOB M3yYaeMOM
OpeIMETHOW O00JIaCTH, OTJIMYAeTCs TJIyOMHOW M TOJHOTOH pacKpBITUS TEMbl; BIIAJCHUE
TEPMHHOJIOTHYECKHUM alapaTroM; yMEHUE OObSICHITh CYIIHOCTb, SIBJICHU, TPOLIECCOB, COOBITHI,
JienaTh BBIBOJBI M O0OOIIEHUS, JaBaTh apryMEHTHPOBAHHBIE OTBETHI, NPUBOAUTH NPHUMEPHI;
CBOOOJHOE BJIa/ICHHE MOHOJIOTUYECKOW peublo, JIOTUYHOCTh U TOCJIENOBATEIbHOCTh OTBETA;
yYMEHUE MPUBOIUTH IPUMEPHI COBPEMEHHBIX MTPOOJIEM H3ydaeMoi 001acTH.

7-9 6ana - oTBET, OOHAPYKUBAIOIIUH MPOYHBIC 3HAHUS OCHOBHBIX ITPOIIECCOB M3Y4aeMOM
OpeIMETHOW O00JIACTH, OTJIMYAeTCs TJIyOMHOW M TOJHOTOH pacKpBITUS TEMbl; BIIAJCHUE
TEPMHHOJIOTHYECKHUM aIllapaTroM; yMEHUE OObSICHITh CYILIHOCTb, IBJICHUH, TPOLIECCOB, COOBITHIA,
JienaTh BBIBOJBI M O0OOIIEHUS, JaBaTh apryMEHTHPOBAHHBIE OTBETHI, NPUBOAUTH NPHUMEPHI;
CBOOOJHOE BJIA/JICHHE MOHOJOTUYECKOW peublo, JIOTMYHOCTh M IOCJIEI0BaTeNbHOCTh OTBETA.
OpnHako 10mycKaeTcsl OJ{Ha - 1B€ HETOYHOCTHU B OTBETE.



4-6 0an1a — OTBET, CBUJETEIBCTBYIOIINI B OCHOBHOM O 3HaHWHU IIPOLIECCOB U3y4aeMOM
MPEAMETHOM 00JIaCTH, OTIMYAOIIUICS HETOCTATOYHOM TITyOMHON U TTOJTHOTOM PAaCKPBITHS TEMBI;
3HaHUEM OCHOBHBIX BOIIPOCOB TEOPHUH; Ci1a00 c(HhOpMUPOBAHHBIMHU HAaBBIKAMHU aHAIIM3A SBICHHIA,
IPOILIECCOB, HEIOCTATOYHBIM YMEHHEM JaBaTh apryMEHTHPOBAaHHbIE OTBETHI W IPUBOJUTH
IPUMEpPbI; HEJOCTATOYHO CBOOOIHBIM BIIQJICHUEM MOHOJOTHMYECKOW PEYbl0, JIOTHYHOCTBIO U
[I0CJIEI0BATEIBHOCTBIO OTBETa. JlomycKkaeTcs HECKOJbKO OIIMOOK B COJEpXKAaHUU OTBETa;
HEYMEHHE TPUBECTH NpPUMEp pa3BUTHS CUTYAIMM, MPOBECTH CBA3b C JIPYTUMH acHeKTaMu
n3y4aeMoi 00JacTH.

0-3 f6aaua — orBeT, 0OHAPY)KUBAIOLINI HE3HAHHE IMPOIECCOB M3y4aeMOil NpeIMEeTHOM
001aCcTH, OTIMYAIOLINICA HErayOOKHM pAacKpbITUEM TEMbl; HE3HAaHHMEM OCHOBHBIX BOIPOCOB
TEOpHH, HeC(OPMUPOBAHHBIMHM HABBIKAMH aHaJHM3a SBJICHUH, MPOLIECCOB; HEYMEHHEM JaBaTh
apryMEHTHPOBAaHHbIE OTBETHI, CJIAObIM BIAJEHUEM MOHOJOIMYECKOH pedblo, OTCYTCTBUEM
JIOTUYHOCTH U IIOCJIEA0BATENbHOCTHU. JoMycKatoTcs cepbe3Hble OIIMOKN B COJAEPKAaHUU OTBETA;
HE3HaHHE COBPEMEHHON IPOOJIEeMATUKU U3ydyaeMOi 00J1acTH.

6.1 Bonpocskl Kk 3K3aMeHy

. Pontb ropHOTO MammmHOCTPOCHUS B TOOBIBAIOIIEH MPOMBIIIUIEHHOCTH
. Cratnueckue crnocoObl pa3pyleHust TOPHBIX TOPO/I.
. Kmaccugukarus OypoBbIX MaImmH
. IHCTpyMeHT OYpOBBIX MalllH
. IHCTpYMEHT CTaHKOB MIAPOLIEYHOTO OypeHusl.
. UcnionHuTeIbHBIE MEXaHU3MBbI OYPOBBIX CTAHKOB.
. 30JI0THUKOBOE BO3/1yXOpacIpeieieHue B neppopaTopax.
. Kinanannoe Bo3nyxopacnpezesneHue B nepgpoparopax.
9. beckanaHHoe BO3IyXopacrpeeneHue B nepdoparopax.
10. YerpoiicTBa A CHUKEHUS BUOpaluii 0ypoBOro cTaHka
11. YcrpoiictBa nmst ynaneHus OypoBO MEIOYH U3 CKBAXKHUH.
12. CraHKH MIapOIIEYHOT0 OypeHHsL.
13. Ctanku orHeBoro OypeHusl.
14. TexHn4eckas MPOU3BOIUTENILHOCTH U XapaKTEPUCTUKA OYPOBBIX MAIIHH.
15. BeleMO4YHO-TpaHCIOPTUPYIOLIME MalIuHbL. O01I1e CBEACHHUS.
16. Pabouee o0opynoBanue Oynpao3epa.
17. PabGouee oOopymoBaHME HABECHOTO pPBHIXJIUTENS CKpernepa W OJHOKOBIIIOBOTO
HOTPYy34HKA.
18. TexHuyeckass XapaKTEPUCTHKA, KOHCTPYKIHS W MPOU3BOIUTEIFHOCTh BBIEMOYHO-
TPAHCHOPTUPYIOUINX MAIIUH.
19. KOHCTpYKTHBHBIE CXEMBI OJTHOKOBIIIOBBIX IKCKaBaTOPOB
20. IHCTpyKTUBHBIE CXEMBI IKCKABaTOPOB "MpsMas HamopHas jonara"
21. DkckaBaTop-aparnaiin. KoHCTpykTHBHBIE 0COOEHHOCTH.
22. Pabouee o0opymoBaHNE SKCKABATOPOB "MpsiMasi HarlopHas jomara'.
23. PaGouee obopynoBaHue ApariaiHoOB.
24. Paboyee 000py0BaHHE LIEMHBIX YKCKaBATOPOB.
25. PaGouee 00opynoBaHHE POTOPHBIX HIKCKABATOPOB.
26. Paboune, MexaHU3MBI OJHOKOBIIIOBBIX IKCKaBATOPOB. MeXaHU3M MOAbEMA U TATH.
27. OnopHO-MOBOPOTHBIE YCTPOHCTBA IKCKABATOPOB.
28. [THeBMOKOJIECHOE X0/I0BOE 000OpYAOBaHHE.
29. PenbcoBoe, X010Bo€ 000pYy/IOBaHHE.
30. [IIararomee X0/10BO€ 000OpyAOBaHHE.
31. 'ycennuyHoe X0/10BO€ OOOPYAOBAaHHE.
32. lararome-penbcoBOe X010BOE 000pyI0BaHHE.
33. Pabouee 000pyaOBaHKE MIATAIONTNI SKCKABATOPOB.
34. KOHCTpYKIIMU TUAPMOHUTOPOB.
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35. JIparu, Obmuue cBeneHus, Kaaccuurarus.

36. KoHCTpyKITMU ¥ IPUHITUN paOOThI 3eMCHAPSII0B

37. cnonHUTENbHBIE OPTaHbl MOI3€MHBIX KOMOAHOB

38. MexaHu3Mbl 110J1a4¥ BBIEMOYHBIX MalllUH

39. Pexxymuii MHCTPYMEHT KOMOAHHOB IS TIOJ3EMHOM TOOBIUN YIIIS.

40. Buapl mogaun KOMOAWHOB ISl TIOJI3EMHOM JIOOBIYH YTIIst

41. OcHOBHbIE BU/IbI OYMCTHON MEXaHHU3AIIMU HA TOHKUX IIACTaXx.

42. Buapl MexaHHU3alllMK BBIEMKHU YTJIsl HA MOIIIHBIX II1acTax.

43. Kparkasi XapaKTeprCTUKA IPUMEHEHHSI KOMITJICKCOB JIJISl IOOBIYH YTJIS.

44. MexaHU3UPOBAHHbBIC KPETIH.

45. KoHCTpyKTUBHBIE BapUaHThI KPENel MoAIepKUBAIOLLETO THUIIA.

46. PanimoHanpHas 00J1acTh MPUMEHEHUSI MEXaHU3UPOBAHHBIX KpETeH.

47. UnnuBuayanbHbIe KpErH.

48. OCHOBHBIE BH/Ia OUUCTHBIX KOMIIJIEKCOB.

49. YcnoBus pallMOHAIILHOTO MPUMEHEHUN OYHCTHBIX KOMIUJIEKCOB

50. IIpoxomueckre KOMOAMHBI N30UPATETHLHOTO ICHCTBHUS.

51. Ilpoxoaueckre kKoMOaiHbI OypOBOr0 THIIA.

52. KnaccugukanronHasi cxeMa MeXaHU3HUPOBAaHHBIX KPETIEH.

53. PanuonanbHass 00JacTh TPUMEHEHUS MEXAHU3MPOBAHHBIX KpPEMel pas3IMuHbIX
KOHCTPYKTUBHBIX BUJIOB.

54. Pexxymmii ”HCTpYMEHT "MOOBIYHBIX KOMOAHOB"

55. I'mapaBanuydecKue 3KCKaBaTOPHI.

Kpamkue memoouuecxue ykazanus
Ilxana oyenku
KpuTtepuu oneHMBaHusi yCTHOro oTBeTa (9K3aMen)

Ounenka 5 (35-40 6an110B) - OTBET MOKA3bIBAET IIPOYHBIE 3HAHUS OCHOBHBIX IPOLIECCOB
M3y4aeMoil TNpeAMETHOM 00J1acTH, OTIMYaeTCcsl TIIYOMHOW U TOJMHOTOM pacKpbITHUS TEMBI;
BJIaJICHHE TEPMUHOJIOIMUYECKUM anapaToM; yMeHHE OOBSICHATh CYIIHOCTb, SIBICHH, IPOLIECCOB,
cOOBITHM, J1enaTh BBIBOABI U OOOOIIEHMS, /1aBaTh apryMEHTHPOBAaHHBIE OTBETHI, MPHUBOJIUTH
IpUMeEpbI; CBOOOTHOE BIIaJIEHUE MOHOJOTHYECKON peublo, JIOTHYHOCTh U MOCIIEA0BATENbHOCTh
OTBETAa; YMEHHE MPUBOIUTH IPUMEPHI COBPEMEHHBIX MTPOOJIEM H3ydaeMoi 001acTu.

Ounenka 4 (24-34 6anna) - orBeT, OOHApPYKUBAIOIIMN IMPOYHbIE 3HAHHUS OCHOBHBIX
MIPOLIECCOB M3y4yaeMOW MpEeAMETHOM 00JacTH, OTJIMYAaeTCs TIIyOMHOW M IMOJIHOTOW PacKpbITUS
TEMbI; BJaJIeHHE TEPMUHOJOTHYECKUM ammaparoM; YMEHHE OOBSCHATH CYIIHOCThb, SIBJICHUH,
IIPOLIECCOB, COOBITHH, N1enaTh BBIBOABI M O0OOIIEHUS, /1aBaTh apryMEHTHPOBAaHHBIE OTBETHI,
NOPUBOANUTH TPUMEPHI; CBOOOJHOE BIIAJCHHWE MOHOJOIMYECKOH peublo, JIOTMYHOCTh U
NocJe0BaTeNbHOCTh 0TBeTa. O/IHAKO AOMYCKAeTCs OJHA - ABE HETOUHOCTH B OTBETE.

Ouenka 3 (10-23 6a171a) — OTBET, CBUAETENBCTBYIOIUI B OCHOBHOM O 3HAHUU MTPOLIECCOB
M3y4aeMOi TPEeAMETHOW O0JacTH, OTIWYAIOIIMKACA HEAOCTATOYHOW TIyOMHOW W TMOJHOTOU
PACKpBITUSI TEMBI; 3HAHHEM OCHOBHBIX BOIPOCOB T€OPHUH; C1a00 chopMUPOBAaHHBIMU HAaBBIKAMU
aHaJIM3a SIBJIEHUI, MPOLIECCOB, HEJOCTATOYHBIM YMEHHEM J1aBaTh apryMEHTHPOBAHHBIE OTBETHI U
OPUBOANUTH TPUMEPBI; HEAOCTATOYHO CBOOOJHBIM BJIAaJE€HHEM MOHOJIOTUYECKON pedblo,
JIOTUYHOCTBIO U MOCJIEI0BATENIbHOCThIO OTBETA. [lomycKkaeTcss HECKOJIBKO OLIMOOK B COJIEpPKaHUN
OTBETA; HEYMEHUE NIPUBECTU IIPUMEP PA3BUTHUS CUTYaLlMH, IPOBECTHU CBA3b C IPYTUMH aclIEKTaMU
n3y4aeMoil obsactu.

Ounenka 2 (0-9) 6anaa — orBeT, 0OHAPYKUBAIOLIMI HE3HAHHE MPOIECCOB M3ydaeMOM
peIMETHOW 00JIacTH, OTIMYAIOIIMNCSA HErNTyOOKUM PacKpbITUEM TEMbl; HE3HAHHMEM OCHOBHBIX
BOIIPOCOB TEOPHH, HEC(HOPMUPOBAHHBIMU HABBIKAMH aHAJIM3A SIBICHUI, MPOLIECCOB; HEYMEHHEM
JaBaTh apryMEHTHPOBAaHHBIE OTBETHI, CIIA0BIM BJIaIEHUEM MOHOJIOTHYECKOM PEYbI0, OTCYTCTBUEM



JJOTUYHOCTHU U ITOCJICAOBATCIBHOCTH. I[OHYCKaIOTCH CCPLEC3HBIC OH_II/I6KI/I B COACPIKAHUU OTBCTA,
HE3HaHHE COBPEMEHHOU MPOOJIEeMaTHKH H3ydaeMOn 00JIacTH.

6.2 Bonpockl K 3K3aMeHy

1. Knaccudukarus TOpHbIX MaIIHH.
2. TpeGoBaHUs, MPEIBSBIIIEMbIC K MAITUHAM JJI1 OTKPBITON Pa3pabOTKH MOJIE3HBIX
HCKOIIAEMBIX.

POONO U AW

0.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.

[ToHsATHE MEXaHUYECKUX XaPAKTEPUCTUK TOPHBIX MAIIHH.

TexHu4yeckoe COCTOSTHUE M Ha/IS)KHOCTh MaIuH. OCHOBHBIX ITOKA3aTeIH HaIS)KHOCTH.
Haznauenue, 00:1acTh NpuMEeHEHHUs U Kiaccuukanus OypoBBIX MaIlIKH.

BypoBbIe MalMHBI yJApHOTO U yAAPHO-BPAIIaTeIbHOTO AEHCTBUS

BypoBbie MamuHbl BpaaTeabHOro OypeHHs IapoIeYHbIMU 10JIOTAMHU

BypoBbIe MalMHBI BpaIaTeaIsHOro OypeHus pe3roBBIMI KOPOHKAMHU

Marmusbsl TepMUYECKOTO (OTHEBOT0) OypeHus
YcTpoiicTBa 11 yaaneH s OypoBoil MeNour U MbLIeYIaBIUBAHUS
VcnonauTeNbHBIE MEXaHU3MBI OYPOBBIX CTAHKOB
[Tepdopatopsr
CraHK¥ ymapHO-KaTaHOTO OypeHHS
Cranku 6ypossie mapoueunsie (CBI)
Knaccudukanus sxckaBaTopoB
KoHcTpyKTHBHBIE CXEMBbI OJIHOKOBIIIOBBIX U MHOTOKOBIIIOBBIX 9KCKaBaTOPOB
Paboune MexaHM3MBI IKCKaBaTOPOB
PennscoBoe xonoBoe 060py10BaHIE SKCKAaBATOPOB
I'ycennynoe X0/10BO€ 000PYAOBaHUE YIKCKABATOPOB
[araromiee xo0Boe 000pyA0BaHUE IKCKABATOPOB
parmnaitHbl
MHOTOKOBIIOBBIE IIETTHBIE HIKCKABATOPbI
PoropHsle skckaBaTopsI
Ha3znauenue, knaccugukanus u 00JacTb NPUMEHEHHS BBIEMOYHO-TPAHCIOPTUPYIOLINX

MalluH

25.
26.
217.
28.
29.
30.

31.

32.

33.

34.
35.
36.
37.
38.
39.
40.

PaGouee obopynoBanue Oynpao3epa
Pabouee 060pymoBaHNEe HABECHBIX PHIXJIUTENICH
Pabouee o6opynoBaHue ckpenepa
Pabouee o6opyoBaHNE OJHOKOBIIOBBIX TOIPY3YHKOB
Haznauenwue, knaccudukanus u 001acTb MPUMEHEHUS POOUIEHOTO 000PYIOBAHMUS.
[lexoBbie apoOunku. Kiaccudukanus, OCHOBHbIE KOHCTPYKTHUBHBIE JIIEMEHTHI,
MPUHIIUT JEHCTBUSL.
KonycHble npoOunku cpeaHero u mMenkoro apo6neHus. OCHOBHbIE KOHCTPYKTHBHBIE
AJIEMEHTBI, TPUHIIHIT JCHCTBHSL.
KonycHble npoOunku kpynHoro apoOsieHus. OCHOBHBIE KOHCTPYKTUBHBIE DIIEMEHTHI,
MPUHIIUT JEHCTBUS.
Hpobunku ynapHoro neictBusi. Hasnauenue u obOnacte npumeHeHus. [IpuHImm
JEUCTBUA.
I'poxotsl. Haznauenue u o6iacts npuMeHeHusl. MHOTOCUTHBIC U OJJHOCUTHBIE TPOXOTHI.
KoncTpykius BUOpOrpoxoTos.
HenonBuxHbIM KOJIOCHUKOBBIN I'POXOT.
KapbepHsb1il TpaHCcopT.
OcHOBHBIE BUIBI TPAHCTIOPTUPYIOIINX MAIIMH Ha Kapbepax
CpaBHUTEIIbHAS XapaKTePUCTHKA TPAHCTIOPTHPYIOIIMX MAIlIWH
[IpenmyrecTBa U HEAOCTATKU KOHBEHEPHOTO TPAHCIIOPTA HA Kapbepa.



41. PenmbcoBoe, X00BOE 00OpYIOBaHHE.
42. Hlararomee X010BO€ 000pyAOBaHHE.
43. T'yceHn4HOE X0JJ0BOE 00OPYIOBaHUE.
44, lararoie-pesbcoBOE X0I0BOE 000pYI0BaHUE.
45. KoHcTpyKUMH T’HAPMOHUTOPOB.
46. Jlparu, O0mue cBeneHusl, KiiacCH(pUKaIIHs.
47. KoHCTpyKIMH U IPUHLIUI PAaOOTHI 36MCHAPSII0B.
48. VcnosHUTENbHBIE OpTaHbl MMOJ3EMHBIX KOMOAITHOB.
49. MexaHU3MBbI [10J]a41 BBIEMOYHBIX MAIIKH.
50. Pexymuii HTHCTpYMEHT KOMOAWHOB JJIs MMOA3EMHOM JOOBIYH YTJIA.
51. Bunbl mogaun KoOMOAWHOB AJIsl TOJI3EMHOM JTOOBIYH YTJIS.
52. OcHOBHBIE BBl OYUCTHOM MEXaHW3aIMM Ha TOHKHUX I1J1acTax.
53. Bunbl MexaHU3aIlMu BBIGMKH YTJIsl HA MOIIHBIX IUIACTAX.
54. KpaTkas XxapakTepucTHKa MPUMEHEHHS KOMIUICKCOB IS TOOBIYHU YTJIS.
55. I'mppaBnuueckue HKCKaBaTOPHI.
Kpamkue memoouueckue ykazanus
Illxana oyenku
KpuTtepuu onieHMBaHusi yCTHOI0 oTBeTa (3auém)

Ouenka 5 (35-40 6a,110B) - OTBET MOKA3bIBAET MPOYHBIE 3HAHUSI OCHOBHBIX IIPOLIECCOB
M3y4aeMoil INpeAMETHOM 00J1acTH, OTIMYAeTCsl TIIYOMHOW U IOJIHOTOM pPAacKpBITHUS TEMBI;
BJIaJICHHE TEPMUHOJIOIMYECKUM alapaToM; yMEHHUE OObSCHATh CYIIHOCTh, ABJICHU, IPOLIECCOB,
COOBITHH, NlenaTh BHIBOABI M O0OOOIICHWS, /JaBaTh apryMEHTHPOBAHHBIC OTBETHI, NMPHBOIHUTH
IpUMeEpbI; CBOOOHOE BIIaJIEGHUE MOHOJIOTHYECKOM peublo, JIOTMYHOCTh U IOCIIEA0BATENbHOCTh
OTBETA; YMEHHE IPUBOAUTH IIPUMEPBI COBPEMEHHBIX MPO0IeM U3ydaeMoil 00JIacTH.

Ouenka 4 (24-34 06anna) - oTBeT, OOHApYXKUBAIOLIUN MPOYHBIE 3HAHHS OCHOBHBIX
IPOIIECCOB M3y4aeMOW MPEIMETHON O0IaCTH, OTIMYAETCS TIIyOWHOW W MOJHOTOW PAaCKPBITHS
TEMbI; BJaJ€eHHE TEPMUHOJOTHMUECKUM amraparoM; yMEHHE OOBSICHSTH CYLUIHOCTb, SBIICHHH,
IIPOLIECCOB, COOBITHH, N1enaTh BBIBOABI M O0OOIIEHUS, /JaBaTh apryMEHTHPOBAaHHBIE OTBETHI,
IOPUBOAUTE TPUMEPHI; CBOOOJHOE BIIAJCHHWE MOHOJOIMYECKOH peublo, JIOTMYHOCTh U
NoCJe0BaTeNbHOCTh 0TBeTa. OIHAKO JAOMYCKAeTCs OJHA - ABE HETOUHOCTH B OTBETE.

Onenka 3 (10-23 6an1a) — OTBET, CBUAETEIBCTBYIOIINI B OCHOBHOM O 3HAHHUH IPOLIECCOB
M3y4aeMOl TpPEeAMETHOM OO0JacTH, OTJIWYAIONIMKACA HEAOCTATOYHOW TIyOMHOW U TMOJHOTOU
PACKpBITUSL TEMBI; 3HAHHEM OCHOBHBIX BOIPOCOB T€OPHUH; €1a00 chOopMHUPOBAHHBIMU HAaBBIKAMU
aHaJIM3a SIBJICHMH, ITPOLIECCOB, HEJOCTATOUHBIM YMEHHEM J1aBaTh apryMEHTHPOBAaHHBIE OTBETHI U
IOPUBOANUTh TPUMEPBI; HEAOCTATOYHO CBOOOJHBIM BJIAaJ€HHEM MOHOJIOTHUYECKOH peublo,
JIOTUYHOCTBIO U MOCJIEI0BATENbHOCThIO OTBETA. [lomycKkaeTcsi HECKOJIBKO OIIMOOK B COJIEpPKaHUN
OTBETA; HEYMEHUE IIPUBECTU IIPUMEDP Pa3BUTHUS CUTYaLH, IPOBECTH CBA3b C IPYTUMH aClIEKTaMU
n3y4aeMoil obsactu.

Ounenka 2 (0-9) 6anaa — orBeT, 0OHAPYKUBAIOLIMI HE3HAHHE MPOLECCOB M3ydaeMO
peIMETHOW 00JIacTH, OTIMYAIOIIUNCS HErNTyOOKUM PacKpbITUEM TEMbI; HE3HAHHMEM OCHOBHBIX
BOIIPOCOB TEOPHH, HEC(HOPMUPOBAHHBIMU HABBIKAMU aHAIIM3a SBJICHUH, IPOIIECCOB; HEYMEHHEM
JlaBaTh apryMEHTHPOBAaHHBIE OTBETHI, CIIA0BIM BJIa/IECHUEM MOHOJIOTHYECKOUN PEUYbI0, OTCYTCTBUEM
JIOTMYHOCTH U TOCJIE0BaTeNIbHOCTH. JlomyckaloTesi cephe3Hble OIMOKU B COEPIKaHUHM OTBETA;
HE3HaHUE COBPEMEHHOMU MPOOIeMaTHKH H3ydaeMon 00J1acTH.



KJIIOYHU K OHEHOYHBIM MATEPHUAJIAM 110 JTIUCHUIIJIMHE
«['OPHBIE MAIIIMHBI 1 OBOPYJOBAHUE»

5.1 OTBeTHI HA TECTOBLIE 3aJaHUSA
OtBetnl K TecTy 1 «OCHOBHBIE NOJIOKEHHUS B 00JaCTH TOPHOTO MAIITHHOCTPOEHUS:

©oo~No O~ wNE
H W WS Om S O

10.a
11. a4, 01, B2, 13
12. a4, 02, 83,11

13. OTkpeiTast qoOBIYA:
[IpeumymectBa: D¢ HeKTUBHOCTh, HU3KUE 3aTPAThI, 0€30MaCHOCTb.
Henocratku: YHU4TOXKECHHE TaHAMaTa, SKOJTOTHUSCKHAE TTOCIEACTBHSI.

INon3emuast noObIUA:

[IpeumymiectBa: MeHblliee BO3JEHCTBHE HAa MOBEPXHOCTh, (Q(HEKTUBHO Ui TITyOOKHX
3aJICKEH.

Henocrarku: Beicokue 3aTpaThl, ClI0KHAsE HHPPACTPYKTYpA.

14. TnyOuna 3anexeil ompenenseT METOA: OTKpbITasg J00bYa MCIOJIb3YyeTCs JUIs
MOBEPXHOCTHBIX PECYPCOB, MOA3eMHasi — i MIyOOKHuX. CI0XKHOCTh CTPYKTYpbI MOPOJ U THUII
MOJIE3HOT'0 MCKOMAeMOro TaKKe BIHUSIOT Ha BbIOOp MeToAa, 4ToObl MUHUMM3MPOBATh PUCK U
3aTpartsl.

5.2 OrBeTbl Ha BONPOCHI (0Npoc)

1. IIpu kakoii CKOpOCTH pe3aHus pa3pylieHHe OTHOCHTCS K CTATHYECKOMY?

CraTtrueckoe pa3pymeHie OTHOCHTCS K IIOBEICHUI0 MAaTEPHATIOB IIPH HIU3KOW CKOPOCTH PE3aHHS
(06b1uHO HMke 10 M/MMH), KOTZ1a CHIIBL, JEMCTBYIOIME HA MHCTPYMEHT, U3MEHSIOTCSI MEJUIEHHO.
B aToM ciryuae maTtepuan He ycrieBaeT pearupoBaTh Ha pa3BUBaEMbIe HAIIPSHKCHUS, U pa3pylIeHue
HIPOMCXOIUT MOCTENEHHO, 0€3 pe3KUX U3MEHEHU.

2. Ycuome pe3aHus 3710: ...

VYcunue pezanuss — 3T0 KOMOWHAIUS MEXaHUYECKUX CHJI, HEOOXOAUMBIX JIJISi OCYIICCTBICHUS
mpolecca pe3anus Matepuana. OHO BKIIIOUAeT B ce0sl CUIy, JCUCTBYIONIYIO Ha pe3ell, 4TOObI
mpope3arh WIH YJAIHTh MaTepHal, YTO 3aBUCHUT OT MPOYHOCTH Marepuaia, T€OMETpPUHU
WHCTPYMEHTA, YCIOBUI pe3aHus (CKOPOCTH, MOIa4YH) U OCTPOTHI PEXKYIIEH KPOMKH.

3. IIpu KaKoil CKOpPOCTH pe3aHus pa3pylieHHe OTHOCUTCH K JMHAMHYECKOMY?
JluHamMHuueckoe pa3pylieHue IPOUCXOAUT MIPHU BHICOKMX CKOPOCTAX pe3aHus (00buHO BbImIe 10

M/MHH), KOT'/1a pe3el] ObICTPO MPOHUKAET B MaTE€pHaJl, BbI3bIBAS PE3KOE YBEIINUCHUE HAMIPSKEHMS,

KOTOpOE€ MOXET IMPUBECTH K OOpa30BaHMIO TPEIIMH WM pPa3pylIEeHHUI0 Marepuana. ITo



IPOUCXOUT H3-3a TOTO, YTO MaTepual HEe yCIeBaeT ''cpearupoBarh' Ha Harpys3kd, M CHJIbI
JNEUCTBYIOT CIIMIIKOM OBICTPO.

4. Kakne KOPOHKH JaI0T MAKCUMAJIbHYIO CKOPOCTH OypeHus?

MaxkcumanbHast CKOpOCTh OypeHHsI JOCTHTaeTCs MPU HCIIOJIB30BAaHUHM KOPOHOK C MPOYHBIMU
QJIMa3HBIMH WJIM TBEPABIMH CIUIaBaMU. DTH KOPOHKH HMEIOT BBICOKHE PEXKYIINE XapaKTEPUCTHKH
U crocoOHbI 3((HEKTUBHO pa3pylIaTh TBEPIbIE MOPOIbI, YTO 3HAUYUTEIBHO YCKOPSIET MPOIEcC
OypeHus.

5. BypeHne oTHOCHTCS K YIaPHOMY, €CJIU MPUCYTCTBYIOT CHJIBI: ...

VYnapHoe OypeHHe XapakTepu3yeTcs HaJIMYHMeM pe3KHUX, KpPAaTKOBPEMEHHBIX YCHIINH,
NEHCTBYIOIIMX Ha HWHCTPYMEHT C BHe3amHoOW cwiod. Hampumep, 3TO NpoHCXOAUT MpuU
UCTIOJIb30BaHUM O00OPYAOBaHUS, TJle HHCTPYMEHT MOJAHUMACTCS U PE3KO OIyCKAaeTCs, CO3/1aBast
yzap 1o maTepuaiy.

6. K ynapao-spamarejbHOMY OypeHHI0O OTHOCUTCS, €CJIU PUCYTCTBYKOT CHJIBI: ...

Y napHo-BpaniareabHoe OypeHue MPOUCXOJUT TPU COUYCTAHUU BPAIATEIBHBIX M YIAPHBIX CHII,
I/l MHCTPYMEHT BpaIlaeTcs BOKPYT CBOEW OCH M OJHOBPEMEHHO yJapseT MO Marepuany. ITo
obecrieunBaetr Ooisiee A (EeKTHBHOE pa3pyIlICHHE IOPOABI, TaK KaK COYCTAHHE JCHCTBUI
croco6cTByeT Oosiee OBICTPOMY MPOIBUKEHUIO.

7. K ynapHO-ioBOPOTHOMY OYPEHHIO OTHOCHTCSI, €CJIM MPUCYTCTBYIOT CHJIBI: ...

B 3TOM cinyyae 6ypoBOi MHCTPYMEHT HE TOJIBKO BPAILAETCSI, HO U COBEPIIAET MEPUOINYECKUE
yaapbl. OTO co34a€T YCIOBHs AJIs MPOHUKAIONIETO JEWCTBHUA, MO3BOJSAS MHCTPYMEHTY Oolee
3 PEKTUBHO pa3pyIIaTh MaTeprajl HaBiTh €CIU OH OYECHb TBEPBIH.

8. K Bpamare1bHOMY OTHOCHTCS OypeHHe, ec/Id NIPUCYTCTBYIOT CHIIBI: ...

BpamarensHoe OypeHHe OCHOBAHO Ha HEMPEPHIBHOM BpAIIEHUM MHCTPYMEHTa 0€3 yJapHBIX
BO3/eUCTBUM. IIpm 5TOM CHIIBI JEHCTBYIOT HMCKIIIOUYHUTEIBHO B OCEBOM HANpPABJICHUH, 4YTO
MO3BOJISIET MPOCBEPJIMBATH MaTepHuall, MCIOJb3ysl TOJIBKO pe3aHue, 0e3 JAOMOJHUTEIbHBIX
YIApHBIX BO3JACHCTBUI.

9. K BpamareibHOMY OTHOCHTCS OypeHue, ecId NPUCYTCTBYIOT CHJIBI: ...

BpamarensHoe OypeHue NpPOMCXOOUT, KOTJa HMHCTPYMEHT BpallaeTcs, a OCEBOE YCHIIUE
HAIpaBJICHO BJOJb OCH OYpEHUSs, YTO IMO3BOJISET MPOHUKATh B MaTepHall M pa3pymiaTh €ro npu
3TOM.

10. Ha ckopocTh TEpMH4ECKOr0o OypeHHs BJIHUSCT: ...

CKopoCTh TEpPMHUECKOT0 OYpEeHHsI 3aBUCUT OT HECKOJIBKUX (DAaKTOPOB, BKIIIOYAsk TEMIIEPATYpY,
MOITHOCTb U 3(PPEKTUBHOCTH TEMJIOBOTO BO3JCHCTBUSA, CBOMCTBA U COCTaB MaTepHala, a TaKkKe
XapaKTepUCTHUKU HCIONIb3yeMoro obopynoBaHus. CIHIIKOM BBICOKAas TeMIlEpaTypa MOKET
NPUBECTH K 00pa30BaHUIO IIIJIAKOB, YTO 3aMeIsieT OypeHue.

11. K xakoMy BHy OTHOCHUTCS IIapolIeYHoe OypeHue?

[[Tapomreunoe OypeHHE OTHOCHTCS K MEXaHWYECKOMY METOAy OypeHus, B KOTOPOM
UCTIOJIB3YIOTCS CHeMaIbHbIE apOIIeUHble 10J10Ta. ITO 3((HEKTUBHBIA METOA ISl pa3pyIIeHUs
TBEP/BIX TOPHBIX TIOPOJI, KOTOPBIN MO3BOJISIET 100UBATHCS BHICOKMX TEMIIOB OypeHusl.

12. [l ynanenust 0ypoBoi MeJIOYM NPHU BpamiaTeJbHOM OypeHHHU NMPUMEHHAIOT: ...

[Tpu BpamarenbHOM OypeHuu JUIsl yaneHus: 0ypoBOi MeIo4YH 0OBIYHO HCTIONb3YyeTcs: OypoBOi
pacTBOp. ITOT pacTBOP MOMOTAET MOJHUMATh U OTBOJUTH OOJIOMKH, YTO 00ECIIEYNBAET YUCTOTY
CKBXXMHBI U yJIy4ILAET MpoLecc OypeHus.



13. lns ynajieHust 0ypoBoii MeJIOYU NPH KAHATHO-YIAPHOM OypeHHH NPUMEHSIOT: ...

[lpu xaHaTHO-ygapHOM OypeHHH NPUMEHSIOTCS CICHUAbHBIE YCTPOWCTBA, TaKHE Kak
MEXaHUYECKUE WM PYYHbIE MOJIBEMHUKH, KOTOPHIE CIIOCOOHBI M3BJIEKAaTh MEJIKHUE YaCTHUIIbl U3
CKBa’XHUHBI.

14. {na ynanenus 0ypoBoii MeJIOYM NIPH YAAPHO-NIOBOPOTHOM OypeHUH NPUMEHSIIOT: ...
JUIs 3TOro HCIOJB3YIOTCS HACOCHBIE CHCTEMBbI, KOTOpble OOECHEeUMBAIOT LUPKYIALHUIO
OypOBOIo pacTBOpa U MOMOT'alOT BBIMBIBATh MEJIKME OOJIOMKHU U3 OTBEPCTHSI.

15. Yem ckBa:kuHa OT/IMYAETCS OT mypa?

CkBakuHa — 3TO INIYOOKO€, BEPTUKAIbHOE UM HAKJIOHHOE OTBEPCTHUE, IPEIHA3HAUCHHOE JUIs
U3BJICYEHUSI PECYPCOB, TOIZIA KaK ILIINYp — 3TO MEJIKOE TOPU30HTAIBHOE WJIM HAKJIOHHOE
OTBEPCTHUE JJIs IPOBEJICHUS B3PBIBHBIX PaOOT WM aHAJIN3A.

16. HaumeHbIIMMH JHEPreTHYECKUMHU 3aTPATAMHU OTJIHYAKTCH CIIOCO0bI OypeHusi: ...

Hanmensnmmmu OHEPICTUUCCKUMU 3aTpaTaMy OTINYAIOTCA MCXAaHUYCCKHUEC MCETO/bI 6ypeH1/151,
TaKMe KakK BpalllaTeNbHbIE M YIapHO-BpallaTelbHble, KOTOpble oOecrneuuBaioT 3¢h(eKTUBHOE
paspylieHue Marepualia ¢ MUHUMAaIbHBIMU ITIOTEPSAMU S3HEPTUU.

17. Ilpu kakoM cniocode OypeHusi CKBAKUH IPUMEHSIIOT aMOPTH3ATOPbI?

AMOpTH3aTOpbl NPUMEHSAIOTCS IpPU YIAPHOM M YAApHO-BpallaTeIbHOM OypeHuu s
YMEHbILIEHUsI KoJeOaHui U BUOpalMii, YTO MO3BOJSET YIYYIIUTh MPOLECC U MPOJJIUTH CPOK
cItyk0bI 000pyI0BaHUSI.

18. bypoBble IITAHTH /ISl BPAalIaTeJbHOr0 OypeHusl IIIIyPOB U3rOTOBJISIOT U3 CTAJIN: ...
BypoBble mITaHIM U3rOTaBIMBAIOT U3 JIETMPOBAHHON MJIM BBICOKOIPOYHOM YIJIEpOJIHOM CcTamuy,
4T00BI 00eCIeUnTh HEOOXOJUMYIO IPOYHOCTh U M3HOCOCTOHKOCTb.

19. BypoBsbie mTanru s nepgopaTopos U3roTOBJIAT U3 CTAIH: ...
Takue mTaHry 4yaiie BCEro M3rOTaBIMBAIOT U3 CIELUAJU3MPOBAHHON CTaiu, oOjaaaroriei
BBICOKOM MMPOYHOCTHIO M YCTOMYUBOCTBIO K U3THOY, YTOOBI CHIPABIATHCS C BHICOKUMU Harpy3KaMu.

20. Ha Bp100p OypoBOii MaIIMHBI 1 HHCTPYMEHTA ONpe/e/isiioniee BIUsTHUE 0KA3bIBACT: ...
BnusHue okaspiBatoT ycnoBus OypeHus (TUII M CBOMCTBAa TOpHOM MOpoAbl), cnenudpuka
POEKTa, HE0OXOIMMBbIE TapaMETPbl CKBRXKUHBI U IOCTYITHOCTh 000pY/10BaHHUS.

21. I'peiidep npegHa3HAYEH JJISA: ...

['petipep — 3TO yCTpOMCTBO, MCHOMB3yeMOE ISl 3aXBaTa M MOJbEMa TPyHTa WU JIPYTUX
marepuaioB. OH MMeeT MEXaHHYeCKHEe 3aXBaTbl, KOTOPbIE MO3BOJSAIOT pabOTaTh B CIOXKHBIX
YCIOBUSIX.

22. PoTop 3KkcKkaBaTopa He pacioJiaraercsi OTHOCHUTEJIbHO OCH 6apadaHa KOHBeliepa: ...
OOBIYHO POTOP SKCKaBaTOpa pacrojiaracTcsl Mmapajiielib-HO ocu OapabaHa KOHBeHepa, 4ToO
o0JieryaeT nporecc TPaHCIOPTUPOBKH BHIEMKH.

23. K HexocTaTKaM THEBMOKOJIECHOTO X0I0BOr0 000PY10BAHHUA OTHOCHUTCS: ...

[THeBMOKOJIECHOE 00OPYZOBaHUE MOXKET MMETh OIpaHHMUYEHHYIO MPOXOJUMOCTh B YCIOBHSIX
HU3KOH CHCIIAEMOCTHU, a TAKXE IMOBBIIICHHYIO YA3BUMOCTH K IIPOKOJIaM H MEXaHUYCCKUM
MIOBPEXKICHUSM.

24. K HegocTaTKaM Ir'yCEHUYHOI0 X0/I0BOr0 000PY10BAHHMS OTHOCHUTCSL: ...



['ycennynoe 00OpyaOBaHHE MOXKET WMETh OTPAaHMYEHHYIO MAaHEBPEHHOCTh M MOTpeOOBaTh
3HAYUTEIBHBIX 3aTPAT HA COAEPIKAHUE U PEMOHT M3-3a MOBBIILIEHHOIO U3HOCA.

25. K HegocTaTKaM 1IAraliero Xo10Boro 000py10BaHusi OTHOCUTCS: ...
[Taratomiee 00opyAOBaHUE MMEET HHU3KYIO CKOPOCTh MEPEMEIICHUS U MOXKET MOTpeOoBaTh
3HAYUTENIbHBIX YCUIIUI B YIIPABJICHUH, UTO YCIOXKHSIET MPOILIECC.

26. K HegocTaTkam pejibCOBOI0 X0I0BOI0 000PY10BAHUSI OTHOCUTCS: ...
OrpanndeHHass MOOMJIBHOCTh U HEOOXOIMMOCTD TIOJITOTOBKH PEIbCOBOTO ITYTH MEPEIBIIKEHUS,
4yTO TpeOyeT OOJBIINX 3aTpaT Ha HHPPACTPYKTYPY.

27. BbIeMOYHO-TPAHCIIOPTUPYIOIIHE MANIUHBI NIPEeIHA3HAYEHbI IJISL: ...
OTH MaIIUHBI npeaHasHa4YCHbl JI1 BBICMKHW TI'PYHTA WM IIOJIC3HBIX HCKOIMACMbIX W HUX
TPAHCIIOPTUPOBKU K MECTY CKJIQJUPOBAHUS UK TIepepabOTKH.

28. Xonosoe odopynoBanme 1 BTM: ...
s BeieMo4HO-TpaHcnopTHEIX MamnH (BTM) xonoBoe 00opyaoBaHne OOBIYHO COCTOUT W3
I'YCEHUYHON WJIM KOJIECHOM CUCTEMBI, YTO 00€CIeYnBaET XOPOIIYI0 MaHEBPEHHOCTb.

29. XonoBoe 000py10BaHMe AParu: ...
XomoBoe 000pYIOBaHHE Apard JOJDKHO OOECredMBaTh CTAOMIBLHOCTH HA BOJIE WIIM JIHE
BOJIOEMA M UMEET CIeHANIbHbIE CUCTEMBI I PabOThI C TPYHTOM.

30. 'uapoOMOHHUTOPBI MPEeAHAZHAYEHBI VISL: ...
FI/II[pOMOHI/ITOpI)I I/ICHOJII)?;YIOTC}I JJIA pI)IXJIeHI/IH n nepeMemeHI/m MaTepI/IaJIOB C IIOMOIIBHO
CTPYH BBICOKOHAIIOPHON BOJIBI, YTO MO3BOJISIET 3(h(HEKTUBHO MPOBOAUTH PAOOTHI IO BHIEMKE.

31. KomIuiekce ropHoro o0opyaoBaHus 3T0: ...

9t0 COBOKYIMHOCTb TEXHUKM HW MCXAHHU3MOB, MHCIOJB3YEMBIX B FOpHOI[O6I:IB3IOHI€fI
HPOMBIIIJICHHOCTH JJIs1 pa3pabOTKH MECTOPOXKIEHUH MMOJIE3HBIX HCKOMAaeMbIX, BKJII0OUasi OypoBble
MalllrHbI, 5KCKaBaTOPbI U T.1.

32. Iparu 310?
Jparu — 3TO CHeNHaTu3UPOBAHHBIE MAIIMHBI 7S BBIEMKH W TPAHCHIOPTHPOBKU TPYHTA W3
BOOOCMOB M Ha JHE, MPCAHA3HAUCHHBIC JJI I[Hoyl"J'IY6I/ITeJ'IBHBIX pa60T.

33. Kakue ABUrare/iM NpUMEHSIIOT JAJI IKCKABaTOPOB?
J1J1s1 5KCKaBaTOPOB OOBIYHO UCTIONB3YIOTCS AU3EIbHbIE ABUTaTeNN, 00€CTIeUNBAOIIE BBICOKYIO
MOIIIHOCTb U 3((HEKTUBHOCTb, a TAKXKE DJIEKTPUUECKHUE JBUTATEIN B HEKOTOPHIX MOJIETISAX.

34. Ilpu omnpeaejJeHHM TEXHHMYECKON  MNPOM3BOAUTEJBHOCTH  JIKCKaBaTopa He
YYHUTBIBACTCH: ...

He yuuThiBaroTcs 3aTpaThl BpeMEHHU Ha MOATOTOBUTENbHBIE PAa0OTHI, TAKHE KaK MepeMeleHue
U YCTaHOBKY 9KCKaBaTopa Ha pabovyo IUIOMAAKY.

35. Ha 3KCcIUIyTAallMOHHY 0 POM3BOAMTEIBHOCTD JKCKABATOPA He BJIHUSCT: ...

Ha nmpou3BoauTenbHOCTh 3KCKAaBaTOpa HE BIHUSAIOT BHEIIHUE (DAKTOPHI, TaKUE KakK MOTOJHbBIE
YCIIOBHS, €CJIM OHU HE 3HAUUTENBHO YXYALIAIOT YCI0BUS pabOThl, HAIPUMED, YpE3MEPHBIE JOKIN
WJIM CHETOIaIbl.

6.1 OTBeTHI HA BONPOCHI K IK3aMEHY:



1. PoJib ropHOTro MAaIIMHOCTPOEHHS B 100bIBaIONIEd MPOMBINLJIEHHOCTH:

I'opHOEe MalIMHOCTPOEHHE WUIPAET KPUTHUYECKYIO pOJib B JOOBIBAIOIIEH IPOMBIIIJIEHHOCTH,
o0ecrieunBast IOCTaBKy 00OPYOBaHUS M TEXHOJIOTUH U1t 3()(h)EKTUBHOTO U3BJICUEHHS TTOJIE3HBIX
uckonaemblx. OHO 3aHHMMaeTcsi pa3pabOTKOM, IMPOU3BOJACTBOM M OOCIYXMBAaHUEM TEXHHKH,
KOTOpasi COKpallaeT 3aTparbl, YBEIMUYMBAET MPOU3BOAUTENBHOCTh M YIydllaeT 0e30MacHOCTh
PabOTHUKOB.

2. CraTtuyeckue crocoObl pa3pyuieHusi TOPHbIX MOPOJ:

CraTtnueckue crocoObl BKIIOUAIOT BO3JCHCTBHE Ha MOPOLy O3 pe3KOro YBEIHUCHHS JaBICHUS
WIN yIApHBIX HAarpy3okK. IIpumepsl BKIIOYa0T MEXaHUUECKOE Pa3pyLICHHE C TOMOIIBIO JI0J0TOB,
a TaKk)Ke TePMHUUYECKHE METO/IbI, TIe HArPEeB MOPO/IbI IPUBOIMT K €€ JeopMalnu.

3. Kinaccuuxanus OypoBbIX MAIIMH:

BypoBble MammHbBl KJIACCUPHUIMPYIOTCS MO TUIYy MEXaHW3Ma (BpallaTelbHble, yIapHbBIE,
yJlapHO-BpalllaTe/IbHbIE), MECTy IpUMEHEHUs (IIOBEpXHOCTHbIE MJIM IOJ3E€MHBIE), U B
3aBHCUMOCTH OT TUMA OypeHHs (CBEpXIIIyOOKO€, T€0JIOTHIECKOE U T.11.).

4. UHCTpyMeHT OYypOBBIX MALLIMH:

WNHcTpyMeHT BKIIIOYAET B c€0s pa3IuyHbIe BUJIbI JOJIOT (IIapOIIEUHbIE, aIMa3HbIe, CILIOIIHEIE),
KOTOpbIE UCHOJB3YIOTCS AJIs pa3pyllieHus nopoabl. Takke K MHCTPYMEHTY OTHOCSATCS OypoBbIe
LITaHTU U IpYTHe MEeXaHU3Mbl, 00ecrieunBaroIIue JBUKEHHUE U yIIpaBIeHUE OypeHUEM.

5. UHCTpPYMEHT CTAHKOB IIAPOLIEYHOr0 OypeHus :

B crankax maporieqyHoro OypeHus UCIOib3yIOTCs IAapOLIEYHbIE 10I0Ta, KOTOPbIE COCTOAT U3
HECKOJIBKUX PEXYILUX 3JIEMEHTOB, BPAIIAIOLINXCS BOKPYT LIEHTPAJIbHON OCH. DTOT MHCTPYMEHT
IpeIHa3HAYeH JJIs pa3pyLIEHUs TBEP/bIX U CHIITYYUX TOPHBIX IOPOI.

6. UcniostHUTEIbHBbIE MEXaHU3MbI OYPOBBIX CTAHKOB:

HcnonHuTenbHble MEXaHU3MBbl BKJIIOYAIOT B Ce0sl CUCTEMBI, KOTOPbIE NPUBOJASIT B JBUKCHHUE
OypoBbIe MHCTPYMEHTBI, 00ecreunBas UX BpallleHHe U OJbeM. DTO MOT'YT OBITh FMIPABINYECKUE
WM MEXaHUYECKHUE CUCTEMBI C IIPUBOJAAMU.

7. 3010THHKOBOE BO3/1yXopacnpeseieHue B nepgoparopax:

30JI0THUKOBOE BO3IyXOpacHpeIelIeHUE HCIONb3yeTCs s YIPaBJIEHUS MOTOKaMHU BO3JyXa B
nepdopaTopax, Mo3BOJIsAsA BbIOpaTh HAIpaBlieHHE PAaOOThl MHCTPYMEHTOB M KOHTPOJIHMPOBATH
npouecc Oypenus. 3to obecrieunBaeT 0oJiee BHICOKYIO 3 (HEKTUBHOCTH PaOOTHI.

8. Kimanannoe Bo3ayxopacnpeneienue B nepgoparopax:

KnananHoe pacnpeneneHue ymnpapisieT NoJadeil Bo3ayxa uepe3 KiamaHbl, YTO I103BOJISIET
OpraHU30BBIBATH MOCIIEA0BATENLHOCTh ONEpaIUii B mpoliecce OypeHHs U 0TceBa 0OJIOMKOB.

9. becki1ananHoe Bo3ayxopacnpeeneHue B nepgoparopax:

beckiiannanHoe pacnpezelieHue UCNOIb3yeT APYTHE MEXAHWU3MBI Ul YIPABICHHUS BO3AYXOM,
MOBBINIAsT HAJSKHOCTh M CHIDKasg TPEHHE, UTO obOecreunBaeT Oojiee JONTHUNA CPOK CITYXKOBbI
000pyIOBaHUS.

10. YcrpoiicTBa AJ1s1 CHUKeHUs1 BUOpauuii 0ypoBOro cTaHka:

OTH yCTpOWCTBA, TaKUE KaK aMOPTU3aTOPBI U ieMI(ephl, YMEHbIIAIOT BO3/IeiicTBUE BUOpauu
Ha OypoBOM CTaHOK, TEM CaMbIM yBEJIMYMBAs CTAOMIIBHOCTH PaOOTHI U MPOJJIEBasi CPOK CITYKObI
000pyIOBaHUS.

11. YerpoiicTBa 1J1s1 yaajieHusi 0ypoBoil Me104u U3 CKBaKHH:

YcTpoiicTBa, TakMe Kak HAcOCHI, IIHEKU U CIELUAIbHBIE CUCTEMBbI, MO3BOJIAIOT 3(P(EKTUBHO
yaaiasaTh OypoBYIO MEJOub, Yiydlllas yCJIOBHS Ul JaibHeWmiero OypeHus U NpeaoTBpaluas
3acOpBl.

12. CTaHKH MIAPOIIEYHOT0 OypeHusi:

OTH CTaHKM OCHAIEHBI CIEMUATBHBIMU J0JIOTaMU A OypeHHs B TBEpAbIX mopojax. OHu
MOTYT OBbITh KaK NMEPEHOCHBIMH, TaK M CTAIlMOHAPHBIMHU, U HCIIOIb3YIOTCS B TOPHBIX padoTax,
CTPOUTENIBCTBE U T€0JIOTOPA3BEAKE.

13. Ctanku orHeBoro dypenus:



Ob6opynoBaHue, HCIONB3yeMOe Ui OypeHHs C IMOMOIIbIO OTHS (HampuMep, TepMUYecKas
SHEpPrus), NPUMEHSETCs AJs pa3pyLIeHUs IJIOTHBIX MOPOJ, I/Ie MEXaHWYECKHE METOJIbI MEHee
3 PEKTUBHBI.

14. Texuuuyeckasi MNPOU3BOAUTEIbHOCTH U XaPAKTEPUCTHKA OYPOBBIX MAIIIUH:

TexHuueckass MPOU3BOAUTEIBHOCTh U3MEPSETCS B METpax OypeHHs B yac WM KyOomerpax
W3BJICYCHHOr0 MaTtepuasa. OCHOBHBIE XapaKTEPUCTUKH BKIKOYAIOT MOIIHOCTb, CKOPOCThb
BpaLIeHUs, TIYOHHY OypEeHHsI U THII UCTIOJIb3YEeMOT0 HHCTPYMEHTA.

15. BbleMOYHO-TPAHCHIOPTHPYIOIIME MAIIMHBI. Q01IHe CBeJeHUs:

BTM npenna3zHadeHbl ISl BBIEMKH, TPAHCIOPTHUPOBKM W YAAJEHUS BBIEMKH, BKIIIOYas
9KCKaBaToOphl, OynapAo3epbl M ckpernepbl. OHM oOecrneunBaloT 3(PPEKTUBHOCTH U IKOHOMUIO
BpPEMEHH Ha TOPHBIX paboTax.

16. PaGouee o0opynoBanue 0yJiba03epa:

bynbpao3epsl OCHaIEHbl LIMPOKOW JIONATOM, KOTOPYIO MCIOJB3YIOT I IEPEMEILCHUS
CBIMy4YUX MarepuayioB. Pabouee o0opynoBaHuE TakKe MOXKET BKJIIOYATh I'peHJIepHbIE HOXU U
JIOTIOTHUTEIIbHbIE MHCTPYMEHTBI JUIsl BHIIIOJIHEHUS PA3IMUHBIX 3a7ad.

17. PaGouyee o0oOpya0OBaHMEe HABECHOIO PBHIXJIMTENSA CKpenepa W OJAHOKOBIIOBOIO
NOrpy34MnKa:

PeixnuTenu ucnonb3yroTcs uisi OOpaOOTKU U PBIXJIEHUS MOYBBI, @ MOTPY3UYMKH OCHAIIECHBI
KOBIIaMM JUIsl 9KCKaBallMy U TPAHCIIOPTUPOBKU MaTEpUAIOB.

18. Texnuueckasi XapaKTEePHUCTHKA, KOHCTPYKIHUS M IPOM3BOAUTEIBHOCTh BbIEMOYHO-
TPAHCHOPTUPYIOIIUX MAIIMH:

OcHOBHbBIE XapaKTEPUCTUKHU BKIIOYAIOT MOIIHOCTb, THUIl IBUTATENsl, KOHCTPYKIUIO paboyero
o0opynoBaHus (KOBILA, JIONAThl) U MAKCUMAaJIbHYIO0 pabouyto ckopocTh. [Ipon3BoauTenbHOCT
3aBUCHUT OT Pa3MEpPOB MALIMHbI U XapaKTEPUCTUK FPYHTA.

19. KoHCTPYKTHBHBIE CXeMBbI OITHOKOBIIOBBIX IKCKABATOPOB:

OHOKOBIIIOBBIE IKCKABATOPHI MMEIOT MPOCTYIO KOHCTPYKIHIO C OJHUM KOBIIOM, KOTOPBIN
MOXET TOJHMMAThCSl M OIYCKaTbCs, YTO T0O3BOJIAET MPOU3BOAUTH BBIEMKY U 3arpysKy
MaTepuasoB.

20. MHCTPYKTHBHBIE CXeMBbI JKCKaBAaTOPOB ''mpsiMasi HANIOPHAs Jonara':

[IpsiMast HaropHas Jiomara MO3BOJISIET OCYIIECTBIIATH BRIEMKY TPYHTA O] IPSIMBIM YTJIOM, YTO
oOecnieunBaeT 3PPeKTUBHOCTb pabOTHI B Pa3IMYHBIX YCIOBHUSX.
21. DkckaBaTop-apariaaiin. KoHCTpyKTHBHBIE 0CO0EHHOCTH:

JparnaifHbl UMEIOT JUIMHHBIN CTPEIOBOI MEXaHU3M M 00J1aJJal0T BO3MOKHOCTBIO BBITSTUBAHUS
KOBIIA Ha PACCTOSIHUM, YTO JI€JIaeT UX 0COOeHHO 3(Q(EeKTUBHBIMU sl pabOThl B TIIyOOKHX
TpaHULIEsX.

22. Pabouee 000py0BaHHE IKCKABATOPOB ''mpsiMasi HanopHasi Jionara':

Omnpenensier 30HaNIbHYIO 3()()EKTUBHOCTh U CIOCOOHOCTh 3KCKaBaTOpoOB paboTaTh Ha
pa3IMYHBIX TIIyOMHAX U ¢ TPEXMEPHBIMH (DOpPMaMH BBIEMOK.
23. PaGouee odopynoBaHue IparjiaiiHoOB:

JlparnaifHel MOTYT MaHEBPHPOBATh W BBITIOJIHSITH IMUPOKUH CHEKTp 3a/1ad 3a CYET CHCTEMBI
pPBIYaroB M CJOXHOCTH KOHCTPYKLIMH, YTO TO3BOJIAET JIETKO paboTaTh B OrpaHHMYEHHBIX
IPOCTPAHCTBAX.

24. PaGouee 000opynoBaHNe HENMHBIX IKCKABATOPOB:

[lemHbIE SKCKABaTOpPHI HCIIOJB3YIOT IICTTHBIE MEXAaHW3MBI JIJIS TIEPEMENICHUS W IOTPY3KH,
oOecrieunBast BHICOKYIO 3((QEeKTUBHOCTh U CTAOMIILHOCTh HA HEPOBHBIX MMOBEPXHOCTSIX.
25. Pabouee 00opy1oBaHHe POTOPHBIX IKCKABATOPOB:

PoTopHbIe 3KkcKaBaTOpbl IMEIOT MEXaHU3M, KOTOPBIH BpalllaeT pexXyIluidi HHCTPYMEHT BOKPYT
CBOEH OCH, YTO JIeJaeT UX UACTBHBIMH JUIsI PA0OTHI B BOJSHBIX U MSTKHUX TPYHTAX.

26. Paboune, MexaHU3MBbI OJJHOKOBIIOBBIX IKCKABATOPOB. MeXaHU3M NMOAbeMa U TATH:
MexaHU3MBI IOAbEMa COCTOST M3 THAPABINIECKUX MINHAPOB, KOTOPHIE CO3AI0T MOIHEMHYIO
CHITY, ITO3BOJISISL KOBIILY TIOJJHUMATBCS ¥ OIyCKAThCs. MeXaHU3M TATH, KaK IPaBUIo, BKIIOYAET B



ce0st cucTeMy phIYaroB WM TPOCOB, KOTOPBIE OCYIIECTBIISIIOT TOPU30HTAILHOE IBUKEHUE KOBIIIA,
MO3BOJISIS BBIEMATh U 3arpyaTh Marepuaiibl 3pPpeKTUBHO.
27. OnopHO-NOBOPOTHbIE YCTPOICTBA IKCKABATOPOB:

OTH yCTPONCTBA HAXOIATCS Ha CTHIKE PaMbl IKCKaBaTOpa M MOBOPOTHOM IIIATHOPMBI, TO3BOJISAS
HKCKABaTOPY BpAIaThCS BOKPYTI BEpTUKaIbHOH ocu. OHU 00ecneunBalOT MaHEBPEHHOCTh
MalIMHBl U CHOCOOHOCTb J€JaThb TOYHbIE ABMXKEHHUS JUIsl BBIEMKH TPYHTa B OTPaHHYEHHBIX
IPOCTPAHIIAX.

28. IIHeBMOKOJIECHOE X0/I0BO€ 000pYy/10BaAHHE:

[THeBMOKOIECHBIE  CHCTEMBI  OOECIIEYMBAIOT  BBICOKYIO CKOpPOCTh NEpPEABIKCHHS U
MaHEBPEHHOCTh IKCKABATOPOB W JPYTrUX MAIIMH HAa POBHBIX U TBEPABIX MOBEpXHOCTSIX. OHU
o0ecreynBaroT MEHbIINE 3aTPaThl Ha TOIJIMBO M Jy4Illee CLEIUICHUE C JI0POTOH.

29. PesibcoBOe X010BO€ 000py10BaAHHUE:

PenbcoBoe xo070Boe 000OpyAOBaHHME MpeIHA3HAUYEHO [UIA [EPEeMEIIeHUs] MalluH 110
MOJFOTOBJICHHBIM pefibcaM. JTO 00ECHeurBaeT BBICOKYIO CTaOWMIBLHOCTh U TOYHOCTH B padore,
0COOEHHO ISl TSDKEJBIX BBIEMOYHO-TPAHCIIOPTHBIX MAIIWH, UCHOJB3YIOIUXCS B MIAXTaX U Ha
Kapbepax.

30. [lararoiee x010B0e 000py10BaHME:

[lararomee xoa0Boe OOOpYyIOBaHUE TMO3BOJSIET MAlIMHAM [EPEMEIIAaThCs 1O HEPOBHOM
MECTHOCTH, Jienas "maru" 3a cueT CreluagIbHbIX MEXaHU3MOB. DTO YBEJIMYMBAET MAaHEBPEHHOCTh
B CJIOXKHBIX YCJIOBHUAX, TAKMX KaK T€, YTO BCTPEYAIOTCS Ha pa3paboTKax MOJIE3HBIX HCKOMAEMBIX.
31. I'ycenn4Hoe x010BO€ 000pPy/A0BaHUE:

I'ycennunoe 060pyaoBaHKE MO3BOJISET SKCKaBaTOpaM U IPYrUM MalliHaMm padoTaTh Ha MATKUX
WIA HECTAOWJIBHBIX TPYHTAX, pacIlpeelisis BeC MAIlUuHBl JUIs IpedoTBpamienus mnpoBaia. OHO
o0ecrevynBaeT OTINYHYIO IPOXOJIUMOCTh U YCTOMYHUBOCTH B JIFOOBIX YCIOBHUSX.

32. lllararoie-peabcoBoe X010B0e 000py10BaHHE:

OT0 KOMOMHHpPOBAaHHAs CHUCTEMa, KOTOpas COYeTaeT B ce0e JIEMEHThl KakK IIaryluX, Tak U
PEIBCOBBIX XOJOBBIX CUCTEM. DTO MO3BOJISIET MAIIMHAM MEPEMEIIATHCS MO CIOKHBIM y4acTKaM
MECTHOCTH, COXPaHsis IPU STOM BO3MOKHOCTh TIEPEIBUKECHHUSI 110 PEIHCaM.

33. PaGouee o00opyn0oBaHNe MATAKIIHX IKCKABATOPOB:

Pabouee 06opynoBaHME MIATAIOLIETO SKCKaBaTOpa BKJIIOYAET B ce0sl CIIeI[HaIbHbIE CUCTEMBI IS
3 PEKTUBHON BRIEMKH, TAKHE KaK JIE3BHs, KOTOPBIE MOTYT IEPEMEIAThCSl HE3aBUCHUMO, TTO3BOJISIS
HKCKABATOPY pabOTaTh B CIOKHBIX YCIOBHUSX.

34. KoHCTpYKIIMM THIPOMOHUTOPOB:

I'MapOMOHUTOPBI — 3TO YCTPOMCTBA, UCIIONB3YIOLIME BOASHbBIE CTPYH IS Pa3pyLIEHUs TOPOJT
u pynsl. OHE COCTOSIT U3 HACcOCa, KOTOPBIA CO3/IaeT BBHICOKOE JIaBJICHUE, M COILIA, U3 KOTOPOTO
BBIXOJMT CTPYS BOJIbI, 3()(PEKTUBHO BHIMBIBAIOIIAS TOPOY.

35. Aparu. O61mme cBeleHUus, Kjiaccupukanms:

Jlparu — 3To crienuaabHble MAlTUHBI JJIs1 JOOBIYHM TOJIE3HBIX UCKOMAEMBIX U3 BoJ0eMOB. OHH
KJIacCU(UIUPYIOTCS IO THITY NPHUBOJA, KOHCTPYKIMH (Hampumep, OECKOHEYHO-IETHBIE H C
MyJTHCOBBIM MEXaHU3MOM) U METOAY paOOTHI (C MEXaHMYECKUM WJIH THAPABIMYECKUM BHIEMOM).
36. KoHCTpYyKUMH M NIPUHIUN Pa00ThHI 3¢eMCHAPSA/A0B:

3eMcHapsabl — 3TO CyAa, IpeaTHa3HAaYCHHbIE ISl THOYTTyOUTeNbHBIX paboT. OHU UCTIONB3YIOT
BHIEMOYHBIE MEXaHHW3MBI, KOTOpBIE IepeMeniaroT sediment TOBEPXHOCTHBIX CIIOEB JHA W
HEPEeHOCAT ero Ha OOpT JUI JalbHEeHIeH OTrpy3KH.

37. UcnoJIHUTEJIbHbIE OPTaHbl MOA3¢MHbIX KOMOAWHOB:

HcnonuuTenbHble OpraHbl KOMOAWHOB BKIIOYAIOT B CeOsl MEXaHW3MBI, TaKhe Kak HOXH,
KOTOpBIE BBIPE3AIOT YTOJIb WJIHM TIOPOAY, U CUCTEMBI cOOpa, KOTOpPBIE 3arpyKaloT W3BIICUCHHBIE
MaTepuaibl B TPAaHCIIOPTHBIE CPE/ICTBA.

38. MexaHu3MbI 1104241 BbIEMOYHbIX MAIIUH:

OTH MeXaHM3MBbl OTBEUAIOT 3a MOJady Marepuaia K padOoyuM OpraHaM MallHbl U UX
TPAHCHIOPTHPOBKY JUISI MTOCTENYIOIMIEH BHITPY3KH. DTO MOXKET OBITh CHCTEMa TYCEHHWYHOTO WIIH
JIOTIATOYHOTO TPAHCIOPTUPOBAHUS, KOTOPAst rapaHTUPYET 3PPEKTUBHOCTD.



39. Pesxxymmii MHCTPYMEHT KOMOAWHOB /Il MOA3€MHOM 100BIYM YIJIsA:

Pexymuit ”HCTpYMEHT BKIIIOUaeT B ceOs LeNH M JUCKU C aIMa3HBIMU MJIU TBEPAOCIUIABHBIMU
PEKYLUIMMH KPOMKaMH, KOTOpble 3((EeKTUBHO pa3pylIalOT YroJib W TOpOAy, obOecrednBas
OBICTPYIO U KaYECTBEHHYIO BHIEMKY.

40. Buabl nogayu KoMOaiiHOB /Il MOA3€MHOM 100bIYH YIJISA:

KombaitHpl MOTYT HCIIOJIB30BaTh pPAa3JIMYHBbIE METOMABI IOJAa4Yd, TaKUe KaK MEXaHHYEeCKHe,
MHEBMATUYECKUE WM THUIPABIMYECKUE CHUCTEMBI, YTO TMO3BOJSET BHIOMPATH ONTHUMAJbHBIN
c1oco0 JIsi KOHKPETHBIX YCIOBUM pabOThI.

41. OcHoOBHBIE BUJbI OYMCTHONH MeXaHHM3AIUM HA TOHKHUX IIACTAX:

Bxutrouaet B ce0s MCIIOJIb30BAHUE IITUTOB, MOABEMHBIX CHUCTEM U CEYSHHM MAIIUHBI, CIICUATBHO
pa3paboTaHHbBIX ISl ONTUMAJIBHON BBIEMKHM MaTepHalla U3 TOHKUX yroJbHBIX IIACTOB.
42. Buabpl MeXaHU3aUMU BbIEMKH YIJIsl HA MOIIHBIX IJIACTAX:

[TpumenstoT koMOalHbl, KaOenu, Lenu U JPYrue MEXaHWU3MBI, MO3BOJIAIONe YPPEKTHBHO
pa3palaThIBaTh IJIACTHI C MAKCUMAJIBHON MPOU3BOAUTEIHLHOCTHIO.

43. KpaTkasi XapaKTepuCcTHKA IPUMEeHEeHHs] KOMILIEKCOB /1JIsl A00bIYH yIJIf:

CucreMbl ¥ KOMIUIEKCHI aBTOMATH3allMHM, TaKWe KaK MEXaHH3UPOBAHHBIE KOMIUIEKCHI H
IIUTOBBIE KOMILJIEKCHI, HCIOJB3YIOTCS JUISI MaKCHUMAaIbHO 3(P(EKTHBHOTO TIOIyYEHHUS YT,
yIIydinasi CKOpoCcTbh U 0€30MacHOCTh paOOTHI.

44. MexaHM3MpPOBaHHbIE KPeIu:

OTO CTPYKTYphl, KOTOpPbIE MOJIEPKUBAIOT LIAXThl M MPEJOTBPALIAIOT OOpYIIEHHE BO BpeMs
n00br9r. OHK MOTYT OBITH KaK CTAIIMOHAPHBIMU, TaK U ABIKYIIIMHCS B 3aBUCUMOCTH OT YCIIOBHIA
paboTHI.

45. KoHCTpYKTHBHbBIC BAPDHAHTHI Kpeneil NoJ1epKUBAK0IIEro THIA:

Cy1iecTBYIOT pa3iMyuHble KOHCTPYKIMH TMOJACPKUBAIOIIMX KpereH, BKIoYas CTallbHbIE U
OCTOHHBIC D3JIEMEHTHI, KOTOpBIC CIIOCOOCTBYIOT 0O0ImEeMy oOecreueHro 0e30MacHOCTH U
CTaOUITFHOCTHU MIPH MOA3EMHBIX paboTax.

46. PaunonajibHasi 00J1acTh IPUMEHEHUs MeXaHN3MPOBAHHBIX Kpeneii:

[IpuMeHeHne MEXaHN3UPOBAHHBIX KPEMNEH IPEANIOUYTUTENIBHO B YCIOBUAX C BBICOKOW HAarpy3Kou
Y HECTAOMJIHLHOM Ire0JIOTHYECKON 00CTaHOBKOM, T1e TPeOyeTCsl BRICOKAs CTETEHbh 0€30MacCHOCTH.
47. UnpuBuayaJbHble Kpemnu:

NuauBuayanbHble Kpenu UCHOJIb3YIOT, KOI/la HEOOXOAUMO O0ECHeunTh MOJAECPKKY MMEHHO
H0J1 ONPEAETICHHOM YacThIO CTBOJIA IIAXTHI AJIS MPeOTBpaIeHs] OOpYIIEHUs B ONPeAeIeHHbIX
MECTax.

48. OcHOBHBIC BH/1a OYMCTHBIX KOMILICKCOB:

OuncTHBIE KOMIUIEKCHI BKJIIOUAIOT IIUTOBOE 000pY0BaHKHEe, KOMOANHBI U IpyTrue yCTPOMCTBA,
NpU3BaHHbIE 00ECTIEYUTh BEICOKYIO TPOU3BOAUTEIBHOCTD JOOBIYM YIIS.

49. YcioBusl paliluoOHAJIBHOTO NPUMEHEHHUS OUMCTHBIX KOMILIEKCOB:

VYcioBust BKIIIOYAIOT MapaMeTpbl IUIACTa, TUI TOPHBIX IOpPOJA, a Takke Oe30MacHOCTb U
HKOHOMHUYECKYIO 3 (HEKTUBHOCTH BCETO MpOIecca JOOBIUH.

50. IIpoxoxuyeckne KOMOAWHBI M30MPATEJILHOIO JCHCTBHUSA:

OTU MalllMHBI TPeIHA3HAYEeHbI /1151 BBIOOPOYHOU JOOBIYM YTJIsl, YTO MO3BOJISIET U3BJIEKATh YT OJb
6osee >PEeKTUBHO U CHIKACT MOTEPH MIPU BBIEMKE.
51. Ilpoxogueckue KOMOAHbI OyPOBOI0 THIIA:

Hcnonp3ytoT 6ypoBble TEXHOJIOTUH JUTs IPOXOJKU, OHU 0COOCHHO 3(PPEKTUBHBI HAa yyacTKax ¢
’KECTKOW MOPO/IbI ¥ 3HAUUTENIBHO YCKOPSIIOT MPOIlecC JOOBIYH.

52. Knaccu(pukanMoHHAsi CXeMa MeXaHN3HPOBAHHBIX Kpenei:

Paznenenue kpereil Ha MacCUBHbIE M MEXaHHW3UPOBAHHbBIE, MOJBUKHBIE M HETOABUXHBIE, B
3aBHCUMOCTH OT TUIIA KPEIUIEHUS U IPUMEHSEMOT0 000pYA0BaHMUS.

53. PanuoHagbHast o00/acTh NPHUMEHEHHS MEXaHM3MPOBAHHBIX KpemeH PpasjIMYHbIX
KOHCTPYKTHBHBIX BH/0B:

Pa3znuyHble KOHCTPYKIIMK MPUMEHSIIOTCSI B 3aBUCUMOCTH OT XapaKTepUCTHK IUIacTa, y100cTBa

MOHTa)ka, 0€30IIaCHOCTU ¥ SKOHOMHUYECKUX (PaKTOpPOB.



54. Peskymmii HHCTPYMeEHT "' 100bIYHBIX KOMOAHHOB'':

Pa3nooOpa3HbIil pexymuii HHCTPYMEHT, UCTIOIb3YEMBIi B JOOBIYHBIX KOMOAHAX, BAPbUPYETCS
0T 3yOb€B U IIINJIEK J0 CTIEHHUATN3UPOBAHHBIX JUCKOB, B 3aBUCUMOCTH OT THIIA U TBEPJOCTHU YIJIS.
55. I'mapaBiauyecKue IKCKABATOPHI:

I'uppaBnuueckne H5KCKaBaTOPbl HCIHOJB3YIOT THAPABIMYECKYIO CHUCTEMY JJISl BBIIOJIHEHMS
paboThl, 4YTO TO3BOJIAET VNPaBIATH OONBIION CHIION H  OOecrneyuBaeT BBICOKYIO
IIPOU3BOJUTENILHOCTD IIPU BBIEMKE U NIEPEMELIEHUN MATEPHAJIOB.

6.2. BapnaHTbI BOIPOCOB K IK3aMeHY:
1. Knaccudukanusi ropHbIX MallIUH:

l'opHble MamuHBl KJIACCH(PHUIMPYIOTCS IO HA3HAYEHUIO (BBIEMKa, TPaHCHOPTHPOBKA,
oboraiieHue), Mo crnoco0y IeWcTBHS (MEXaHHMYECKUE, THUIPABINYECKUE, AICKTPUYECKHUE), IO
NPUPOIHBIM YCIOBUSAM (OTKPBITHIE, MOJ3E€MHBIE pa3padOTKH) W MO TUIY 00pabaThIBa€MbIX
MaTepuayoB (100bI4Ya yIiisi, pyabl, TIECKa).

2. TpeOGoBanusi, mpeabsiBJsieMble K MalIMHAM [JIsi OTKPBITON pa3pa0oTKH MOJIE3HBIX
HCKONAeMBbIX:

K MammHam npeabsBisitorcs  TpeOOBaHMS 1O  MHPOU3BOAMTEIBHOCTH, HAJIEKHOCTH,
0e30MacHOCTH, MAaHEBPEHHOCTH, YCTOMYMBOCTH K TEPMUYECKUM M MEXaHHMUECKUM Harpy3kam, a
TaKK€ K YCIOBUSIM OJKCIUTyaTallMM, BKJIIOYas IbUIBHOCTb, BIAXHOCTh U TEMIEpaTypy
OKpPY’KaroIlle Cpebl.

3. [ToHATHE MEXaHNYECKNX XaPAKTEPUCTUK FOPHBIX MALIUH:

MexaHuuyeckrue XapakTepUCTHKU OMPEENIIOT CIIOCOOHOCTH MAIIMH K BBIMOJTHEHHUIO PalOOTHI,
BKJIIOUYAsi MAKCUMAJIbHYIO HArpy3Ky, CKOPOCTb ABMXKEHHUS, YTOJ HAKJIOHA, MOLUTHOCTh U IPOYHOCTh
KOHCTPYKLUH.

4. TexHn4yeckoe COCTOSIHNE M HA/Ie5KHOCTh MalInH. OCHOBHBIE IOKAa3aTeIH HA/leKHOCTH:

TexHHUYecKoe COCTOSTHUE XapaKTepu3yeT paboTOCIOCOOHOCTh MAIITMHBI, BBIIOJIHEHNE (QYHKITUH
B 3aJaHHbIX YycJIoBUSAX. OCHOBHBIE IIOKa3aTelu HAJIEKHOCTH — OTO OE30TKA3HOCTD,
JOJITOBEYHOCTb U PEMOHTOIIPUTOAHOCTD.

5. Haznauenmue, 00J1acTh NPUMeHEeHHS M KJIaccuukanus OypoBbIX MAIIUH:

BypoBble MalMHbI IpeTHa3HAuEHb! 1715 CO3/1aHUS CKBaKUH Pa3IMYHOIO TUaMeTpa s 100bIYu
MOJIE3HBIX MCKOIAEMBIX, CTPOUTENBHBIX paboT U reonoropa3Beaku. OHU KJIaCCUPUIUPYIOTCS IO
Mmetoay OypeHus (yrapHoe, BpallaTrelbHOe, CMEIIAHHOE) U 110 TUIY KOHCTPYKIIMH (ILIapOIlIeUHBIE,
pe31oBbIe, AIMa3HEIE).

6. BypoBbie MalIMHBI YIAPHOIO H YIAPHO-BPALIATEIbHOIO NeHCTBHUS:

DT MaIMHBI UCTOJB3YIOT yAapHbIE HArPY3KH NJIsl pa3pylICHHs MOPOJbl. YaapHoe OypeHue
HNOJIXOAUT JUIs TBEpPABIX MaTepuajioB, a YAAapHO-BpallaTelbHbIE MAallWHbl KOMOHMHHMPYIOT
BpallleHue U yAaphl JUIs MOBbIIEHNS 3()()EKTUBHOCTH.

7. BypoBble MalIMHbI BPAIIATEIbHOr0 OypeHus IIapOIIeYHbIMH 10JI0TAMHU:

Jlonora MMEIOT MIapouIeuyHyro (GopMy M HMCIONB3YIOTCS A OypeHusi B TBEPIBIX MOpPOAAX,
oOecrieunBast OBICTPOE pa3pyllIeHUE IPU BPAIIEHUH U Nepeade JaBJlIeHUs Ha MPUMbIKaTeIbHbIE
YUYaCTKH.

8. BypoBbie MamIMHBI BpalIaTeIbHOr0 OypeHusi pe30BbIMH KOPOHKaMMU:

[Ipumensitorcst i OypeHus B IPOMEXYTOUHBIX U MATKUX MOPOJAX, TJ€ PE3L0BbIE KOPOHKH
oOecrieunBaroT 3¢ (HEeKTUBHOE pa3pekeHue U (GOPMUPOBAHUE CKBAKUHBI.
9. MamMHbI TEPMHUYECKOT0 (OrHEBOI0) OypeHus:

Hcnonp3yroT Temso, 4To0bl pa3pyLuTh MOPO1Y, HACATHHO MOAXOIAT IS pabOThl ¢ MATKHUMHU U
cpenHeTBepAbIMU MaTtepuanamMu. OHHM O0O0EceyuBalOT XOPOIIMKA KOHTPOJb 3a IPOLECCOM
OypeHusi.

10. YcrpoiicTBa A5 yaajeHusi 0ypoBoii MeJ10YH M NbLIEYJIABJINBAHUS:

OTH yCcTpOICTBA, BKJIIOYAs IUKIOHBI U GUIBTPHI, YAAISIOT IbLIb U MEJIKUE YaCTUIIBI U3 IOTOKA,
yiydinasi pabouyro cpeay U IpeaoTBpalias 3arpsisHeHUe.
11. UcnonHuTEIBbHBIE MEXaHU3MBbI OYPOBBIX CTAHKOB:



VcrionHuTENbHBIE MEXaHU3MBI OTBEYAIOT 32 IBUKEHHE OyPOBOTO MHCTPYMEHTA B 3aBUCHMOCTH
OT BBIOPAaHHOM TEXHOJIOTHH U BBIMOJIHSIOT paboTy 10 OypEeHHIO.
12. IlepdopaTopsbr:

[TepdopaTopsl HCIONAB3YIOTCS I TPOOMBAHUS OTBEPCTUM B )KECTKUX MaTepHaliax, IpOU3BOISL
yIapHOE JeMCTBUE M MEHSS peXKUMBI pabOoThI I Pa3InYHBIX THIIOB 00PabOTKH.
13. CtaHKH yIapHO-KATAHOI0 OypeHusi:

OHU KOMOMHHPYIOT YAaphl U KaTaIH3aIUIO0, YTO MO3BOJSET 3)PEeKTUBHO paboTaTh B MITKUX U
MOJTY’KECTKUX TOpOJIax.
14. Cranku Oyposbie mapomeynbie (CBII):

OTO MalIMHBI, HUCHOJBb3YIOIIME IIApOUIeYHble A0J0Ta Ui OypeHHs, oOeclneyuBarolue
BBICOKYIO ITPOM3BOAUTEIBHOCTD M POYHOCTH MPH PadOTE C TBEPABIMU MaTepHaIaMU.
15. Knaccudgukanus IKCKaBaTOPOB:

DKCKaBaTOphl KIACCHPUIMPYIOTCS MO THNY padodero o000pyaoBaHHs (OJHOKOBIIOBHIC,
MHOT'OKOBIIIOBBIE) U TI0 TUITY X0/1a (TyCEeHUYHbIE, KOJIECHBIE, IIaratoIiue).
16. KOHCTPYKTHBHBIE CXeMbI 0JHOKOBIIOBbIX 1 MHOTOKOBIIOBBIX IKCKABATOPOB:

OOHOKOBIIIOBBIE JKCKAaBaTOPbl HMEIOT OJWH KOBII, YTO JeNaeT WX MaHEBPEHHBIMHU.
MHOTrOKOBIIOBBIE 9KCKABATOPHI, KAK MPABUIIO, HCIIOJIB3YIOTCS sl OONBIINX 00BEMOB BHIEMKH H
007aiaroT 6oMbIIIeH MPOU3BOIUTEIBHOCTBIO.
17. PaGo4yue MexaHU3MBbI IKCKABATOPOB:

Bxutrouarot B ce0s KOBIIIH, CTPeJia U THAPABINYECKHUE IUITUHAPHI, TTO3BOJISIONINE OCYIIECTBIISTh
MOJTbEM, OITyCKAaHUE U MTEPEMEIIEHUE MaTePUAIOB.
18. PesabcoBoe Xx010B0€ 000py10BaHHE IKCKABATOPOB:

ObecnieunBaeT CTaOMIBHOCTH JIBUKEHUSI M BBICOKYIO TOYHOCTh HAa MOJTOTOBJICHHBIX
MOBEPXHOCTH; UCIOIB3YETCS ISl TSXKEIOro 000pya0BaHusl.
19. I'yceHu4yHOE X0/10BO€ 000PY/10BAHHME IKCKABATOPOB:

[IpenocraBisieT BEICOKYIO YCTOWYMBOCTD U JIETKOCTh B ABHXKEHUU IO CIOXHBIM y4acTKaM, YTO
SIBIISICTCS KPUTHYECKH BaYKHBIM ISl 9KCKaBaTOPOB.
20. IIararomee x010Boe 000py10BaHNE IKCKABATOPOB:

ObecnieunBaeT JBMKEHHE JKCKaBaTopa MO HEPOBHOW MECTHOCTH Oiaromaps CrerualbHBIM
MeXaHU3MaM, KOTOPbIE UMUTHPYIOT IIary.
21. JIparaaiinbi:

OTO IKCKaBaTOPbl C JJIMHHBIMU PYKaMH M KOBLIAMH, KOTOpPbIE MCHOIB3YIOT il pabOTHI €
TITyOOKUMH CIIOSIMH TTOPOJT M 00ECTIEUNBAIOT BBICOKYIO TPOM3BOIUTENLHOCTb.
22. MHOTOKOBIIOBBIC LEIIHbIE IKCKABATOPBI:

OTH HKCKaBATOPBI UCTIONB3YIOT CUCTEMY IeTIel [T MIepeMEeNIeHUsT KOBIIeH U MOTYT paboTaTh
B OOJIBIINX Kapbepax, Mo3BoJisist 7 PEeKTUBHO U3BIEKATH OOMBIIIE 00bEMBI MaTEpHana.
23. PoTropHble IKCKaBaTOPbI:

M cnonb3yroT Bpalaomuics pexxyIuil MHCTpYMEHT /JIs BBIEMKU MaTepHasoB. MeanbHsl s
paboTHI B MECTax C BRICOKHM COJICPKAHUEM BOJIBI M MATKUX TPYHTOB.
24. Haznauenmue, kjaccupukanus 1 00,1acTh NPUMeHEHHs BbIEeMOYHO-TPAHCIIOPTHPYIOIIMX
MalInH:

BrlieMO4HO-TpaHCIOPTHPYIONINE MALIMHBI MPEAHAa3HAYEeHbI ISl U3BJICUCHUS U TIepEeMELCHHS
marepuainoB. Kiaccupukaius: sKcKkaBaTopbl, OyIIbI03epbl, CKpPENEPhl U TIOTPY3UHKH.
25. PaGouee odopynoBanue 0yiabao3epa:

Bynmpao3epsl  OCHamIeHBl JBIKYIIMMHUCS JIOTIATAMH, KOTOPBIE MOTYT TIOJHHMATHCS W
OITyCKaTbhCs, YTO MO3BOJISIET UM BBIPABHUBATH, IEPEMEIIATh U CBUTATh TPYHT.
26. PaGouee 000py1oBaHHE HABECHBIX PHIXJIUTE/ICH:

Takue ycTpoHCTBa MCHOIB3YIOTCS TSl PHIXJICHUS TPYHTA, YTO JEJaeT ero MeHee IUIOTHBIM U
TOTOBBIM JUIsl JabHENIEe 00paboTKH.
27. PaGouee o0opynoBaHHe cCKpemnepa:

Ckpenep UCIOB3YET JIOMATHI U eI TS U3BJICYCHUS MaTepralia, KOTOPBI 3aTeM MOXeT ObITh
3arpy’keH Ha TPaHCIIOPTHBIE CPEJCTBA.



28. PaGouee o0opynoBaHNe OJHOKOBIIOBBIX NOIPY3YHKOB:

CucreMbl KOBILIEH M CTpeN, KOTOpPbIE CIIOCOOHBI 3arpyXkarb, MepeMelaTb U BbITPYKaTh
marepuaibl. OJHOKOBIIOBBIE IOTPY3UYMKM OOBIYHO HCIOJIB3YIOTCS B CTPOUTENIBCTBE W HA
Kapbepax il TPAHCHOPTUPOBKHU ChITYYUX U 3€PHUCTBIX MAaTEPUAIIOB.

29. Hazna4yenue, kjaaccupukanus 1 00JacTh NPUMeHEeHHUs IPOOHIbHOI0 000py10BaHuS:

JpobunbHoe o0opyioBaHUE IPEeIHA3HAYECHO I YMEHBIICHHsI pa3Mepa TBEP/IbIX MaTepHalioB
U UX MOATOTOBKH K JaibHEHIIeMy oOorameHuio win nepepadorke. Kiaccupukamnus BKIFOYaeT
IEKOBBIE, KOHYCHbBIE, POTOPHBIE TPOOMIIKH U IPOOMIIKH YIapHOTO AEHCTBUS, KaXKIasi U3 KOTOPBIX
UCTIOJIB3YETCS B 3aBUCUMOCTH OT TpeOyeMoro pazmepa KOHEYHOTO MPOIYKTa.

30. IlexoBble apoOomiaku. Kiaccumpuxamusi, OCHOBHbIE KOHCTPYKTHBHbIE 3JIEMEHTbI,
NPUHIUI AeHCTBUSA:

[[lekoBble  OPOOMIIKM  KIACCU(UIUPYIOTCS HAa MOPOCThie M JBOWHBIE, OCHOBHBIMHU
KOHCTPYKTUBHBIMHM 3JIEMEHTAMM SIBJISIFOTCSL ABMXKYIIMECS M HENOABM)KHBIE IIIEKH, KOTOpPbIE
CO34ar0T 3a30p A ApoOneHus. [IpuHIMN NeiicTBUS OCHOBaH Ha MPSAMOJMHEMHOM JIBUKEHUU
OJIHOM 1IEKHU OTHOCUTEINIBHO JIPYrOM, UTO MPUBOAUT K CKATHUIO M pa3pyLICHUIO MaTepuaa.

31. KonycHble IpOOMJIKH CpeHero M MeJkoro ApoodsjeHusi. OCHOBHbIe KOHCTPYKTHBHbIE
3J1eMEeHTbl, IPUHLMI 1efiCTBHA:

OTu JpoOWIKM HMEIT KOHYCOBUIHOE palouee Telo, Tie MaTrepualg IOMagaeT MEXAy
HEMNOJIBUKHBIM U MOJBWXXHBIM KOHycamMH. OCHOBHBIE 3JIEMEHThI BKJIIOYAIOT IE€PEUMCIICHHbIE
KOHYCBI 1 MEXaHU3M PETYJINPOBKH 3a30pa, KOTOPbII KOHTPOJIUPYET pa3MepP BIXOJHOTO ITPOIYKTA.
[TpuHIIMIT AEHCTBUS OCHOBAH HA CHKATUU U TPEHHUH.

32. KonycHble ApOOMJIKH KPYHHOro ApodseHus. OCHOBHbIE KOHCTPYKTHBHBIE 3JIEMEHTHI,
NPUHIUI el CTBUSA:

Kak u npenpinyiue, KpyrmHble KOHYCHbIE IPOOUIIKA UMEIOT aHAJIOTHYHYI0 KOHCTPYKIIMIO, HO
npeIHa3HaYeHbl Uil 00paboTKU 0ojee KPYMHBIX KycKOB Marepuana. OHU TakkKe HCIIONb3YIOT
MEXaHM3MBbl JJI PEryJIHpOBKH 3a30pa U MOTYT OBITb OCHAIIEHBbl CHCTEMOM MOAauu s
aBTOMAaTHU3alMH Mpoliecca.

33. JIpoouaxku ynpapuoro aeiictBus. Ha3zHavyenue um oOgactb npumeHenusi. I[lpmHumn
AeHCTBUA:

JpoOunku ynapHoOro 1eHCTBUs MpeAHa3HadeHbl 17 APOOICHUs XPYIKHX MaTepUaoB, TAKUX
KaK MECcOK, 'paBuil win ApoOseHble KaMHU. [IpuHIun nelcTBUs OCHOBaH Ha JIEHCTBUH YAAapoOB,
/1€ MOJIOT WJIM APYTO# 3JIEMEHT C BBICOKOM CKOPOCTBIO HAHOCUT YZAaphl IO MaTepUaiy, pa3pymas
ero.

34. I'poxortel. Haznauenune u 00;1acTh npuMeHeHnsi. MHOTOCHTHBIC M OTHOCHTHBIE I'POXOTHI:

['poXOTBHl HCMONB3YIOTCS JUIsl pa3felieHuss MaTepualioB MO pa3Mepy U 00ecneduBaroT
COPTUPOBKY CBIITYYUX MaTepragoB. MHOTOCUTHBIE TPOXOTHI UMEIOT HECKOJIBKO YPOBHEH CHUT, UTO
MO3BOJIIET OTAENATh pa3iuuHble (pakiuu OJHOBPEMEHHO. OJHOCHUTHBIE B OCHOBHOM
IIpeIHAa3HAYEHBI 1JI IPOCTBIX 3a7a4 COPTUPOBKH.

35. KoHcTpykuusi BUOPpOrpoXoToB:

BubporpoxoTsl MCMONB3YIOT BUOpALMIO A OTHEeNeHuss MarepuanoB. OHU COCTOST W3 CHT,
YCTaHOBJIEHHBIX Ha BHUOpPAaLlMOHHOW OCHOBE, 4YTO OOECIeYMBaeT [BHKEHHUE M pasJielieHHe
MaTepHaJIoB M0 BeIHMYUHE (PpaKIuu.

36. HenmogBHKHBIH KOJTOCHMKOBBIN I'POXOT:

OTH TPOXOTHI COCTOST U3 HEMOJBMKHBIX KOJIOCHUKOB C ILIEISAMH, YEpE3 KOTOPBIE NMPOXOIUT
MEJIKUI MaTepuall, B TO BpeMs Kak 0oJiee KpYIHbIe KYCKH OCTAaIOTCSI Ha TOBEPXHOCTH.

37. KapbepHblii TPaHCIIOPT:

BxurouaeT Bce BUbI TPAHCIIOPTHBIX CPEACTB U CUCTEM, IIPETHA3HAYEHHBIX JIJIS1 IEpEMELICHHS
MaTepuajoB BHYTPU Kapbepa, BKJIOYas KOHBEHEPHI, CAMOCBAJIBI U IPYTUE MAllIUHBI.

38. OcHOBHBIC BHAbI TPAHCIIOPTHPYIOIIMX MAIIIMH HA Kapbepax:

Bxutouaror KoHBeiepbl, aBTOMOOWJIBHBIE CaMOCBaJbl, PEJIbCOBBIE BaroHbI, JICHTOYHBIE
TpaHcopTepsl M 3neBaTopbl. Kakaplii BUJ HMMeeT CBOM OCOOEHHOCTH M MpEeUMYIIecTBa B
3aBUCUMOCTH OT yCJIOBHMM dKCILTyaTal1u.



39. CpaBHHUTeIbHAS XaPAKTEPUCTHKA TPAHCIIOPTHPYOIIHMX MAIIMH:

Kongeiiepsl o0ecrieunBalOT HENPEPBIBHYIO MOJauy MaTEpUaIOB, HO TPEOYIOT 3HAYUTEIbHBIX
HaYaJbHBIX BJIOKeHHH. CaMOCBaJIbI OGJI&IIaIOT BBICOKOM MOOWMJIBHOCTBIO M T'HOKOCTBIO Ha
MECTHOCTH, HO UX 3(P(PEKTUBHOCTb MOXKET CHUXKATHCS IIPHU OOJIBILINX PACCTOSAHUSAX.

40. IIpenMy1IeCTBA M HEAOCTATKH KOHBElepPHOr0 TPAHCIOPTA HA Kapbepax:

[TpeumymiecTBa: BbICOKask IPOU3BOAUTEIIBHOCTE, BO3MOXKHOCTb pAaOOTHI Ha OOJIBLINMX IIOIIASIX
U CHWIXCHHUC 3aTpaT Ha TPYA. HGI[OCTaTKI/IZ BBICOKHC KallMTAJIbHBIC 3aTpPaTbl HAa YCTAHOBKY H
CJIO)KHOCTb B OOCITy’KUBaHHH.

41. PeabcoBoe X010B0O€e 000py/10BaHME:

Hcnonb3yercst Uid NEpeABMKEHUS TSKEJIbIX MalIMH IO PEIbCOBBIM IyTsAM, obecrednBas
YCTOMYUBOCTh M TOYHOCTH. JTO 00OpPYNOBaHHME 3HAYMTEIHHO YMEHBIIACT M3HOC M YIIydIIaeT
9KOHOMHUIO TOIUINBA.

42. lllarawiuee xo10B0e 000pya0BaHMeE:

[To3BosisleT HKCKaBaTOpaM M JPYIMM MalllMHAM IEPEMEIIaThCs 110 HEPOBHOM IOBEPXHOCTH,
oOecrnieunBasi CTaOMIBHOCTD M BHICOKYIO MAHEBPEHHOCTb.
43. I'ycenn4yHOe X0/10B0O€ 000py/10BaHue:

ObecrieunBaeT OTIWYHOE MPEOJOJICHUE TPYAHBIX YYaCTKOB U BBICOKYIO MPOXOAMMOCTH,
UJEANBbHO MOAXOAUT AJIs pabOThl HA MATKUX M HEPOBHBIX TPYHTaX.

44. lllarawuie-pejibcoBOE X010BO€ 000pyA0BaHHUeE:

KomOuHMpyeT »5SIeMEeHThl IMIararioIiero H peabcoBOoro o0opymoBaHuWs, obOecrednBas
VHHUKAJIbHYI0O MAaHEBPEHHOCTh Ha CJIOKHOW MECTHOCTH, T/Ie IPYTrHUe CUCTEMBI MOTYT OBITH MEHee
3¢ (HEeKTUBHBIMU.

45. KoHCTpYyKIIMY THAPOMOHHUTOPOB:

['MIpOMOHUTOPBI UCHOJB3YIOT BBICOKOE JaBJIEHHME BOJbI JUISl pa3pyLICHUS U NEpPEeMELICHUS
ropHBIX OpoJ. OHU COCTOST U3 HACAIOK, KOTOPbIE (POPMHUPYIOT BOJSHBIE CTPYH, U KOHCTPYKLIUU
JUTSI TIOIBOJTHOTO OypeHUsI.

46. [Iparu, O01mue cBegeHusi, Kiaccupukanus:

Jparu — 3T0 MaIMHbI Ui BBIEMKH U TPAHCIIOPTUPOBKHU CHITYYMX MaTepUaloB U3 BOJOEMOB
WIM 3eMeNbHBIX y4dacTKOB. Kiaccudukanus BKIIOYAaeT JparjiaiiH, 3KCKaBaTOPHbIE U
TUIPABINYECKHUE Jpary.

47. KOHCTPpYKIIMH M NPUHIMI Pa00Thl 3¢MCHAPAI0B:

3eMCHapsAbl UCHOJB3YIOT MEXaHM3MBbl JJIs pa3MblBa M M3BJICUEHHS IE€CKa WU APYTrux
MaTepUasoB U3 JHA BOJOEMOB, UEPE3 HACOCHI, KOTOPBIEC NIEPEKAUNBAIOT U3BJICUEHHBIE MATEPUAIIbI
Ha MIOBEPXHOCTb.

48. UcnioJiHUTEIbHBIE OPTaHbl MOJA3¢MHBIX KOMOAHHOB:

OHu BKIIIOYAIOT B ce0sl pe3aTebHble MEXaHU3Mbl U TPAHCIOPTUPOBKY MaTEpPHAJIOB, a TAK¥Ke
TUIPABINYECKHUE CUCTEMBI JJIs BBITIOTHEHUS 3a/1a4 IPYU MaKCUMaIbHON 3P(EKTUBHOCTH.

49. MexaHu3Mbl 1012494 BbIEMOYHBIX MAIIUH:

OTH MeXaHU3Mbl 00€CTIEeUMBAIOT 10/1a4y MaTepHaIoB U3 IU1acTa K paboueMy 000pyIOBaHUIO U
oOecnieunBaroT 3(pPEeKTUBHOE U3BJICUEHHUE YIIIS WIM JPYTUX MOJE3HBIX UCKOAeMBbIX.
50. Pexxymumii HHCTpyMEHT KOMOAHOB /1JIs1 IOJA3€MHOI1 100bIYM YIJIfA:

BxurouaeT B ce0st pa3iMyHbIe J10JI0Ta U PEXYIIHE MEXaHU3Mbl, KOTOpPbIE MpeHa3HAYCHbI JIs
3 PEKTUBHOTO pa3pyIICHUs YTl 1 MUHUMHU3AIMK IOTEPh IIPU J00bIYE.

51. Buapl nogaun KoMOAHHOB /I MOA3€MHOM J00BIYM YIJIsi:

Cy1iecTBYIOT MEXaHMUYECKUE U THIPABINYECKNE CUCTEMBI TI0JIa4H, Ka)K/asi U3 KOTOPBIX UMEET
CBOM OCOOEHHOCTHU B 3aBUCUMOCTH OT MCIIOJIb3yEMON TEXHOJIOTUU U YCIOBUM IIaXT.

52. OcHOBHBIC BU/JbI OYMCTHONH MEXaHM3AIMM HA TOHKHX IIaCcTax:

Hcnonp3yloTcss crenualu3upoBaHHBIE MAIIMHBI, TaKHMe€ KaK OYHMCTHbIE KOMIUIEKCHbBIE
KOMOaitHbI, KOTOpBIE MOTYT 3()(heKTUBHO U3BIEKATh Yrojb Aa’Ke Ha TOHKUX MU OTKJIOHSIOIIUXCS
racTax.

53. Buabl MexaHM3aUMU BHIEMKH YIJIsl HA MOIIHBIX IJIACTAaX:



OOBIYHO TPUMEHSIOTCS BBICOKOIIPOU3BOIUTENLHBIE KOMOAWHBI C TSDKETBIMUA PEXKYITUMU
WHCTPYMEHTAMH, CTIOCOOHBIE CITPABUTHCS C OOJIBIIUMH 00heMaMH JOOBIYH.

54. Kparkasi XapakTepucTHKA IPUMEHEHHUs KOMILJIEKCOB 1JIf1 JOOBIYHU YIJIs:

CoBpeMeHHbIE KOMIUIEKChl BKIIIOUAIOT B ce0s1 BeCh HEOOXOIUMBIH MHCTPYMEHT JJISl BEICHHUS
TOpHBIX paboT, OT OypeHHs JO TpPAHCIOPTUPOBKH, YTO MPHUBOJUT K IOBBIMICHUIO
MIPOU3BOIUTENILHOCTH U OE€30MaCHOCTH.

55. I'mapaBiauvyecKue IKCKaABaTOPbI:

'unpaBnuyueckrue HKCKABaTOPHl MCHOJB3YIOT THAPABIMYECKHE HUIMHIPHI AJIS BBIIOJHEHUS
JBUKCHHUM, YTO TIO3BOJISET JIETKO YIPABIATH BBHICOKHMMH CHUJAMH M 00€CIIEYHBATHh BBICOKYIO
IIPOU3BOUTENILHOCTD MPHU padOTE C TPYHTOM.



