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1. INTAHUPYEMBIE PE3YJIBTATBI OBYYEHMUA 11O JUCHUIIVIMHE

Kareropus Kon u nHaumeHnoBanue HanmenoBanue nokazaremns
Konx u HaumenoBanue
(rpymma) } KOMITETEHIIIH WHIUKATOpa JOCTIKEHUS | OICHUBAHUS Pe3yJIbTaTa O0yICHHS
KOMIICTCHIIN U KOMIICTCHIIUHN 10 AUCITUITIINHE
[1K-2 Crnocoben | [IK-2.2 Onpenensier 3HaTh:
JKCIUTYaTHPOBATh TEXHOJIOTUYECKHE, - METOJUKY pacueTa OCHOBHBIX
obopymoBaHue M | OKCIUTyaTallnOHHEIE, TEXHOJIOTHIECKUX u
TEXHUYECKUE CUCTEMBI | KOHCTPYKTHUBHEIC KOHCTPYKTHUBHBIX MapaMeTpoB
obecrniedeHus rapaMeTpbl TOPHOTO | TOPHBIX MAIIMH I TIOA3EMHBIX
s pexTuBHOI u | obopymoBaHUS TOPHBIX paboT.
Oe3omacHOU YmeTh:
pcannzanuun = BBITIOJIHATH OCHOBHBIC
TEXHOJIOTHYECKUX WHXCHEpPHBbIE  pacdeThl, TOPHBIX
IIpouecCcCoB npu MaliuH JId TIOA3€MHBIX T'OPHBIX
MPOU3BOJICTBE PaboT 10 pabor;
AKCIUTYaTallMOHHON Bnapern:
pa3Benke, m00bIMe U - METOOUKOM pacueTa OCHOBHBIX
nepepaboTKe  TBEPIBIX TEXHOJIOTUYECKUX 5
MOJIE3HBIX UCKOITAEMBIX, KOHCTPYKTHUBHBIX napaMeTpoB
a TaKxKe pH TOPHBIX MallMH Ui TIOJ3EMHBIX
CTPOUTENBCTBE 51 TOPHBIX paboT
IKCILTyaTaliK ITK-2.3 ObecneunBaet 3HaThb:
HOA3EMHBIX  OOBEKTOB | pabOTOCIIOCOOHOCTS, - Ha3HauYeHue, 001aCTh MPUMEHEHHS
Pa3IMYHOro PEMOHTOTPUTOTHOCTh W KiJaccu(UKANWI0 MAaIluH s
Ha3Ha4YCHUA TOPHBIX MalllnuH u ,IIO6LIT-II/I TOPHBIX MTOPOA IMMOA3EMHBIM
o0opymoBaHUs IIpH | CITOCOOOM
SKCIUTyaTaIlvH. - crmocoObI pa3pymreHus U (Gpu3nuKo-

MEXaHHYECKHE CBOICTBA TOPHBIX
nopoa, (opMUpOBaHNE HATPY30K Ha
paboueM HWHCTpyMEHTE TOPHBIX
MaIlIvH

- KOHCTPYKTHUBHBIE OCOOCHHOCTH
MPOXOMYECKUX  KOMOAlHOB
LIMTOB, KOMOAHHOB IJI1 OYUCTHBIX
paboT, CTPYrOBBIX  YCTaHOBOK,
Kpernein OUYHUCTHBIX 3a00eB,
OYHMCTHBIX MEXaHU3UPOBAHHBIX
KOMILIEKCOB, YTIIe00BIBAIOTITIX
arperaTroB, INAXTHBIX OypHIIBHBIX
YCTaHOBOK M OYypOBBIX CTaHKOB,
HOIPY304HBIX MalIUH

Ymern:

- OTJIMYUTH U BEIOUPAThH
COBPEMEHHYIO 9KOHOMHYECKH
BBITOIHYIO MAIIMHY IS TIOA3EMHBIX
TOPHBIX ~ paboOT,  OTBEYAIOIIYIO
0COOEHHOCTSIM NPOU3BOJICTBA

- TPOBOOUTH pACUEThl TOPHBIX
MallMH ¥ O00OpYyJOBaHHSA IS
NOJ3EMHBIX TOPHBIX paboT W
000CHOBBIBATH BEIOOD
SKOHOMUYECKH BBIFOJHOM TOpHOU
TEXHUKM JJI 3aJaHHBIX TOpHO-
T'€0JIOTHUECKUX U TOpHO-
TEXHUYECKUX YCIOBHH M 00BEMOB
TOPHBIX paboT.

Baapers:

- OCHOBHBIMH IMpUHOUIIaMHU




TEXHOJIOTHH SKCIUTyaTallMOHHOM
OOBIUN TBEPJBIX MTOJIE3HBIX
HCKOIIA€MBIX

- HaBLIKAMH OpraHHU3aIun
TEXHUYECKUX  MEPOINPHUATHH  TIO
00eCIIeueHUIO IIOCTOSSHHOM
paboTocnocobHOCTH TOPHBIX
MallMH C 3aJaHHBIMH TEXHHKO-
SKOHOMHYECKUMU napaMeTpaMu
JKCILTyaTal|H

2. MECTO JUCIUIIJIMHBI B CTPYKTYPE
OBPA3OBATEJBHOM TPOT'PAMMBI

1. Komnerenuuss IIK-2 Cnocoben »skcrutyatupoBaTh 000pyIOBaHUE U
TEXHUYECKUE CHUCTEMBbI obOecnieueHuss 3(PQGeKTUBHONM u 0Oe30MacHOM pean3aluu
TEXHOJOTUYECKUX MPOLECCOB MpPH MPOU3BOACTBE paldOT MO 3KCIUTYyaTallMOHHON
pa3Benke, NOObUE U IEepepadOTKe TBEPABIX IOJIE3HBIX MCKOMAEMBbIX, a TaKXKe IpH
CTPOUTEIBCTBE U IKCILTYaTALMH MMOJ3EMHbBIX O0BEKTOB PA3IMYHOIO Ha3HAYCHHUS

JlanHast komrieTeHIus popMupyeTcs CaeayIMMI TUCIUTUTAHAMU.

HanMeHoBaHMe TUCIUTIIIMHBI (MOAYJIs)
TpaHCIOpTHBIE MAIIMHBI
['py30mogbeMHbIE MAIIMHBI 1 MEXaHU3MBbI
[ToabpEéMHO-TPAaHCTIOPTHBIC MAIITUHBI
MexaHuueckoe 000pyI0BaHUE N0 OOOTAICHUIO MOJIE3HBIX UCKOMAeMBbIX
MaTteMaTH4ecKkre OCHOBBI HaJIEKHOCTH TOPHBIX MAIIIUH U
o0opymoBaHUs
['unpaBinuKa ¥ THAPOITHEBMOIIPUBOJL
["opHBIC MaIUHBI ¥ 000PYIOBAHKE MOJ3EMHBIX TOPHBIX padoT
Mexannueckoe 000pyA0BaHUE KapbEPOB
TexHoorn4eckre KOMIJIEKCHI 0 000TAIEHUIO MOJIE3HBIX HCKOMAEMbIX
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3. OBbEM JUCHUIT/IMHBI
OO01mas Tpy10eMKOCTh JUCIUILIUHBI COCTaBIIsACT 9  3a4. euHuUll, 324 JacoB.
JlucruruinHa peaanu3yeTcsl B paMKax MPaKTHISCKON MOTOTOBKH:

dopma MPOMEKYTOYHOM aATTECTALUN 3auer, DK3aMeH
Bun yueGHOM paboThI Bcero | Cemectp | Cemectp
4acoB Ne 7 Ne 8
OO0mas TpyA0eMKOCTh TUCIUTUIHHBI, 4ac 324 180 144
KonrakTHas padora (ayauTOpHbBIE 18 10 8
3aHATHSA), B T.4.:
JIEKIIUU 10 6 4
J1a00paTOPHBIS 4 4 -
[IPAKTUYECKHE 2 - 2
IPYNIIOBbIE KOHCYJIBTAIlUU B IEPUOJ] 2 - 2

TEOPETUYECKOro 00yUEeHUS U
IPOMEKYTOUHOM aTTeCcTallH
CamocrosiTeibHast padoTa CTYyACHTOB, 306 170 136
BKJII0Yasi HHAWBUAYAJIbHbIE
rPyNninoBble KOHCYJIbTAIIMU, B TOM YHCJIE:
KypcoBoii npoekr - - -
Kypcosas pabora - - -

PacuetHo-Tpaduueckoe 3ajaHue 18 - 18
WuauBuayanbHOE JOMAIIHEE 3a/1aHue - - -
CamocrosrenbHas paboTa Ha IOATOTOBKY 252 170 82

K ayAMTOPHBIM 3aHATHSIM (JIEKIHH,
NPAKTHYCCKHE 3aHATHS, Ta00PaTOPHbIE
3aHATHS)

DK3aMeH 36 - 36




4. COAEP KAHUE ITNCHUIIJINHBI

4.1 HaumeHoBaHMe TeM, UX COJIep:KaHNe H 00beM

O0BeEM HA TeMaTUYECKUI
paszien 1o BuaaM y4eOHon
HArpy3KH, 4ac
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CITIOCOBBI PABPYIHIEHUSA U ®U3UKO-MEXAHUYECKHUE CBOMCTBA TOPHBIX
MNoPOA
1 Knaccudukanus croco0oB pa3pymicHusI.

Mexannueckue crocoObl M HMX pOJb B Mpoleccax
paspylleHus TOPHBIX IIOPOJI Ha COBPEMEHHOM JTarle
pa3BUTUS TOPHOM TEXHHUKH. XapaKTEPUCTHKAa OCHOBHBIX
(bu3MKO-MEXaHUYECKUX CBOMCTB ropHbIX nopoi. Kpenocts
nopoJ. Kpurepun mpo4HOCTH MOPOJ U UX COOTHOIICHHS.
ConpoTHBISAEMOCTh HOPOJ PA3IMUHBIM TeXHoJorudeckum | 4 11
nporeccaM uxX paspyulieHus (COMPOTHBIIIEMOCTh PE3aHHUIO,
OypUMOCTh, KOHTaKTHasi TPOYHOCTH). AOpa3HMBHOCTh
nopoj. Paspynienne mopoa THAPaBIMYECKUM CHOCOOOM.
CocTosiHUE M TEpCHEKTUBBI PAa3BUTUS TEPMHUYECKHX,

XUMHUYECKHX u AIIEKTPOPUZNIECKUX CII0co00B
paspylueHusl.
OOPMUPOBAHUE HAI'PY3OK HA PABOYEM HHCTPYMEHTE I'OPHbIX
MAIINH
2 | KoHCTpyKTHBHBIE TUIIBI pA00OYHX HHCTPYMEHTOB TOPHBIX 4 4 11

MaIllMH ¥ COCOOBI UX MEXaHUYECKOTO B3aUMOACHCTBUS C
paszpyaeMbiM MaccuBoM. OCHOBHBIE T€OMETPHUECKUE
napameTphl pe3loB, OypOBBIX KOPOHOK U IIAPOIIEK
Pa3NUYHON KOHCTPYKIMH. Martepuasl, IpUMEHsIeMbIE IS
M3TOTOBJICHHUS MHCTPYMEHTOB. MexaHn3M mporecca
paspymenus. [loHsTHE 37IeMEHTapHOTO ITUKJIA PE3aHUs U
XapakTep U3MEHEHHS CHJI Ha pe3iie. 3aKOHOMEPHOCTH
MU3MEHEHHsI Harpy30K Ha pe3liax U dHepro3arpar Ha
npouecc paspyuienus. [Iponecc paspymieHus mopox
3yOUYaTHIMH JUCKOBBIMH U IITHIPEBBIMH IIAPOIIKAMHU.
Cwutel, neficTByromnye Ha mapommku. CXeMbl pa3pyeHus
MOPO/JI, OTHOCHUTEJbHBIE 3HAYCHUSI OCEBOTO YCHIIHS,
MOIIHOCTH Ha BpAIlleHHE U yTapHON MOIIHOCTH IPU
pa3NUYHBIX croco0ax OypeHus IITypPOB U CKBAKHH.

KOMBAMWHBI JIUISI OUMCTHBIX PABOT

3 Haznauenue KOM6aﬁHOB, 50,4 OCHOBHBIC

(GYHKIIMOHAIBHBIE 3JIEMEHTHI W 00IIee YCTPOMHCTBO.

Knaccudukarmonssle npu3Haku KOMOaitHOB.
KOHCTpYKTHBHBIE THUIBI UCIOJTHUTEIBHBIX OpPraHOB

(opraHoB paspyllieHHusl), TPEIbsBISEMblE K HUM




TpeOoBaHHMA W 00JacTh TNpuMeHeHus. Pabouwuit
MHCTPYMEHT KOMOaiiHOB. B3auMoOCBs3b mNapaMerpoB
paspyiieHus 32005 C PEKUMHBIMH u
KOHCTPYKTHBHBIMH TIapaMeTpaMU HCIOJIHUTEIbHbIX
opraHoB. Cxembl Habopa pe3LOB U COPTHOCTh
IIPOYKTOB pa3pyllICHHUS.

KoHcTpykuuss U mpuHIUI JEHCTBUSI MOTPY30UHBIX
OpPraHOB, B3aMMOCBSI3b HX [APAMETPOB C MApaMETPaMHU
WCIOJIHUTENBHBIX OpraHoB. Pacuer mnorpy3oyHou
CIIOCOOHOCTHU IIHEKOB.

Cucrembl nepemenieHuss (moaayu) KOMOaHOB H
npeabsBisieMble K HUM TpeboBaHus. OCHOBHBIE THIIBI
CUCTEM NIEpEMEILIECHUS u KOHCTPYKTHBHBIE
ocoOeHHOCTH HX 3iemMeHToB. [lpuHumn padoTsl
BapUaTOPOB  CKOPOCTH  MOAAaud  KOMOAlHOB U
JBIDKUATENEH OECLIENTHBIX CUCTEM IepEMEILEHUSI.

Bunapr npuBoia KOMOAHOB IO POy TOTPEOIIIEMON
SHEPruu M TUIy CHIOBOTO oOopyaoBanus. O6miactb
NPUMEHEHUS DJIEKTPUYECKOTO, ITHEBMATUYECKOTO U
TUAPABIMYECKOTO IIPUBOJOB KOMOAaITHOB.
[lepenarounble MeXaHU3Mbl (TPAHCMHUCCHUH) U HX
OCHOBHBIE KOHCTPYKTHUBHBIE DJIIEMEHTHI.

[IpuHUMNIKAIbHBIE KOMITOHOBOYHBIE CXEMBbI
OTEUYECTBEHHBIX U 3apyOeKHbIX KOMOaHOB. CUCTEMBI
yOpaBlieHUsT M aBTOMaTH3allMu TMpoiecca padoThl
KOMOAHOB.

MeTopl pacueTa CKOpPOCTEH pe3aHust U MO/IauH,
KPYTAIINX MOMEHTOB Ha UCIIOJHUTEIBbHBIX OpPraHax
TATOBBIX YCHJIMI B cucTeMax nepemenienus. Cpencra
OOpBOBI ¢ MBUTHIO TP pabOTE U MpaBuUiia OE30MaCHOM
AKCIUTyaTaluy KoMOaitHOB. OCOOEHHOCTH KOHCTPYKIMN
KOMOAIHOB JIJ1s1 TOOBIYH KaTMIHBIX, MAPTaHIIEBBIX U
KPUCTAIIOCOICPIKALINX PYI.

CTPYI'OBBIE YCTAHOBKH

4

Hasnauenwue, coctaB 000py0BaHus U 001aCTh
NIPUMEHEHHS CTPYTOBBIX YCTaHOBOK. JOCTOMHCTBA U
HE/IOCTAaTKU CTPYTOBOH BhIeMKH yriisi. Kimaccudukanms
cTpyroB. OCOOEHHOCTH KOHCTPYKLUH U IPUHIUI PaOOThI
CTPYTOB OTPBIBHOTO U CKOJB3SMIETO THUIIOB. KOHCTpYyKITHH
pabouero HHCTPYMEHTA, CXEMBI €r0 YCTaHOBKH U
napaMeTpsl pa3pyueHus 3a00s. CHCTEMBI IepeMeneHuUs
CTPYTOBBIX YCTAaHOBOK Ha 3a00ii cO CBOOOTHOW U
JO3UPOBAaHHOMN Mo/1a4yeil. DIeKTpooOOpyJ0BaHHE U
THIPOOOOPYI0BaHUE CTPYTOBBIX YCTAHOBOK. DaKTOPHI,
BIIHSTIOIME HAa ()OPMHUPOBAHNE BEIIMYMHBI TATOBOTO YCHITUS
CTpyra ¥ MOITHOCTh MPHUBOAA CTpyra. [[pHHIMTIHATEHBIE
KOMITOHOBOYHBIE CXEMbI U OCHOBHBIE TEXHUYECKUE TaHHBIC
OTEYECTBEHHBIX U 3apyOeKHBIX CTPYTOBBIX YCTaHOBOK.
Cuctemsl ynpasieHus 1 apromaruzanui. Cpencrea
OOpBOBI ¢ MBUTBIO TIPH pabOTE CTPYTOB U MpaBUia
0e30macHoO SKCIUTyaTallii YCTAHOBOK.

12
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HaunmenoBanwue pa3znena
(KpaTkoe coJiep:KaHue)

O0BEM HA TEMATUYECKUI
pas3zen mo BuaaM yueOHou

Harpy3KH, 4ac

Jlexun

JlabopaTtopHbie
CaMocrosTebHas
paboTa Ha MOArOTOBKY

[IpakTuueckue
3aHATHS

K ayJIUTOPHBIM

KPEIIN OYUCTHBIX 3ABOEB

5

Hasnauenue u tunsl kpemneil. CoctaB 000py10BaHUS
MEXaHU3UPOBAHHBIX THAPOPUIIMPOBAHHBIX KpPETMEei.
Knaccuduxarms MEXaHU3UPOBAHHBIX Kpereu.
OCHOBHBIE KOHCTPYKTUBHBIE CXE€Mbl U JJIEMEHTHI
CeKLIUN MexaHU3UpoBaHHBIX Kpeneil. Kimaccudukanus
CEKLUU. Turossie TUJIPABINYECKUE CXEMBl,
TUJPOIJIEMEHTHI U anmnapaTypa yIpaBJIeHUs CEKIUIMU
kpeneii. PaGouass XxapakTepuCTHKa THAPABIMYECKOM
CTOMKHU.

KoMITOHOBOYHBIE CXEMBI M TEXHUYECKHE JaHHbBIC
COBPEMEHHBIX MEXaHU3UPOBAHHBIX Kpenen.
Ocobennoctu KOHCTPYKIIUI Kpeneu IS
KPYTOHAKJIOHHBIX TUIAacTOB. (COOTHOIIEHUE MEXKIY
MHUHHMMAJIbHOM BBICOTOM KpEMHM W MHHUMAJIbHOU
BBIHUMAEMOM MOIIHOCTBIO 00CITY>KMBAa€MOT0 IJIacTa.
Cxeme nmepeMellleHHs] CEeKLUUW; pacyeT CKOPOCTH
KpEIUIEHUST KPOBJIM W BEIIMYMHBI HE3AKPEILICHHOTO
MPOCTPAHCTBA HAa IMHEHHOM YaCTU OYUCTHOTO 32004l
BnusiHne n3MeHeHus mapaMeTpoB THAPOIJIEMEHTOB
HAa  TPOU3BOJUTEIBHOCThL  KOMIUIeKca. Paboune
YKUJIKOCTH U HACOCHBIE CTAHI[UW CUCTEM THAPOIPUBO/IA
MEXaHU3UPOBAHHBIX Kpemnen. Crnioco6b1
MPUTOTOBIICHUS, OYUCTKA UM pereHepanuu padouei
KUJIKOCTH.

BrmmonHsiembre byHKIIH " KOHCTPYKIINU
MCXAaHU3HUPOBAHHBIX erHCfI MCCT COIIPSKCHUA OUUCTHOTO
320051 C TmpuiIerarImmUMH  BbipaboTkamu. OOecreueHue
Oe3omacHOCTH Tpyaa pabodynx. ABTOMATH3aIUs IMpoliecca
paboThl MEXaHM3WPOBAHHBIX Kpenei. MHauBHIyanbHbIC
Kpenu, O6JIaCTB ux MPUMCHCHUA, OCHOBHBEIC
KOHCTPYKTHBHBIE 2JIEMEHTHI M TEXHUYECKUE JTaHHBIC

[op}
SN
[EEN
w

OYUNCTHBIE MEXAHU3NPOBAHHBIE KOMIIJIEKCbHI

6

CocraB 000py10BaHUS, OCHOBHBIE KOHCTPYKTHUBHBIC
THUIIBI 1 KOMIIOHOBOYHBIE CXE€MbI KOMOAITHOBBIX U
CTPYTOBBIX KOMILJIEKCOB. OCOOEHHOCTH KOMIIOHOBKH
000py/10BaHUsI KOMIUIEKCOB ISl TOHKUX U
KpyTOMaIaloIIKNX MJIaCTOB. ABTOMaTH3aLIUS
KoMIUIekcoB. TexHuueckue JaHHbIE U TEXHUKO-
YKOHOMHYECKHE TIOKa3aTeId PabOThl COBPEMEHHBIX
KOMOAITHOBBIX U CTPYTOBBIX KOMILIEKCOB.

11




[IpounsBoauTENHLHOCTD KOMILIEKCOB. [loHATHE N
METOJIOJIOTHS pacuera TEOPETUYECKOM, TEXHUUECKOH U
IKCILTyaTaIMOHHON mpoun3BoauTeIbHOCTH. OOeceucHme
0€e30MacHOCTH 00CTY>KMBAIOIIEr0 IepcoHaa mpu padbore
KOMIIJIEKCOB.

YIVIEAOBBIBAIOIIUE AI'PETI'ATBI

7

CocrtaB  o0OpynoOBaHMSI U  NPUHIUIHAIBHBIE
KOHCTPYKTHBHBIE CXEMBI YTIIeZ00BIBAIOIINX arperaTonB
C WCHOJHUTEIbHBIMU OpraHaMu IUKIUYHOTO U
HEMpephIBHOTO AecTBUSA. OCOOCHHOCTH KOHCTPYKIIUU
arperatoB Juisi padOThI Ha KPYThIX Iutactax. CXembl 1
napaMeTpbl pa3pyuieHus 32005 pabounm
WHCTPYMEHTOM arperatoB. B3ammoyBsi3ka pe>KMMHBIX
U KOHCTPYKTHBHBIX  IapaMETPOB  Pa3IMYHBIX
(GYHKIIMOHAIBHBIX OPTaHOB arperaTa. YTpaBiIsieMOCTh
arperatoB. CrnocoObl ¥ CpelncTBa MOJACPKAHUS
MPSAMOJIMHEHHOCTH 0a3bl arperata © yIpPaBJICHUE
arperatoMm B mpo¢uie riacta. CUCTEeMBI U CpelCTBa
JTMCTAHIIMOHHOTO ¥ aBTOMAaTHYECKOTO YIPaBJICHUS
arperatramu. Pacdyer mpou3BOAUTEIHLHOCTH arperatos.
OCHOBHBICE TEXHHUYECKHE JIAHHBIE W  TEXHHKO-
SKOHOMHUYECKHE TIOKa3aTelM padoOThl arperatoB Ha
MOJIOTMX W KpyTo mnagarommx miaactax. Cpencrsa
MBLICTIOTABJICHUS npu pabote arperaTos.
OcymiecTBieHHEe BBIEMKH YISl —arperaramMud  0e3
MPUCYTCTBHS JIIOJICH B 3a00€ C IEJbI0 TOBBIIICHUS
0€30MacHOCTH Tpyda 00CITyKHBAIOIIETO TIEPCOHAA.

11

I'OPHOINPOXOAYECKHE MAILIHWHBI 1 OOPYJIOBAHUE

8

Tunel TOPHBIX BBIPAOOTOK IO TEXHOJIOTHYECKOMY
Ha3HAYCHUIO U PACIIONIOKESHHIO B TIPOCTPAHCTRE.
OCHOBHBIE M BCIIOMOTaTeIbHbIE TPOU3BOJCTBEHHbIE
MPOIECChl TPH  MPOBEACHUU  MOATOTOBUTEIBHBIX
BbIpaboTOK. CriocoObl pa3pylieHUs] TOPHBIX TOPOJ U
TEXHUYCCKHUE Cpe/CTBa, MIPUMEHSIEMbIE TUTSt
BBIIIOJIHEHUS  OCHOBHBIX W BCIIOMOTATEIbHBIX
MPOXOUYECKUX OIEpaIHil.

BypunapHble  MallMHBI, IMAaXTHbIE  OypHIIbHBIC
YCTAaHOBKM U OypOBBIE CTaHKH, TMOTPY30UYHBIE W

Oypororpy304HBIC MaIlHBbI, POXOTYECKUC
KOMOalHBl M IIUThI, KOMIUIEKCHI IPOXOIYECKOTO
00opy1OBaHMUs.

BypoB3pbIBHON 11 KOMOAIHOBBIN CTIOCOOBI IIPOBEICHHS
BbIpaboTOK. OTHOCUTENbHBIE 00BEMBI U TEXHUKO-
HSKOHOMUYECKHUE TIOKAa3aTeNIN IPOBEICHHS BBIPAaOOTOK
TUMHU criocobamu. ['opHoreosoreueckue u
TOPHOTEXHHUYECKUE (DAKTOPHI, BIHUAIONINE HA BBIOOD
crioco6a ¥ 000pyJ0BaHUS /7S IPOBEJICHUS BEIPAOOTOK

2

11

BYPUJIBHBIE MAIIINHbI




Knaccudukarus OypuIbHBIX MaIluH 10 HA3HAYCHUIO,
criocoOy OypeHus mopoa, 00J1acTh IPUMEHEHHUS U BUTY
UCIIONb3yeMOr dHeprud. KoHCTpyKuMs, NpHHIUI
NEUCTBUSI U OCHOBHBIE TEXHUYECKHUE NAHHBIC MAaIIUMH
BpallaTeNbHOTO OypeHHUs — PYUYHBIX, KOJOHKOBBIX
cBepJI, OypWILHBIX TOJIOBOK U OypPOCOOCUHBIX MAIIIHH.
PaGoumniti  MHCTpYMEHT MalIMH  BpamaTeJIbHOTO
OypeHus.

Maruussl ygapHoro (y1apHO-IOBOPOTHOTO) OypeHHsI.
KoHcTpyknps, mpuHIUIT JEHCTBUS U OCHOBHBIE
TEXHUYECKHE IaHHBIC IEPEHOCHBIX, TEJICCKOIMHBIX U
KOJIOHKOBBIX MephopaTopos.

BosnyxopacmpeienuTenbHbie yCTPONRCTBA U YAapHbBIC
MexaHu3Mbl. ['napoynapauku. CUCTEMbl CMa3Ku U
nbUIenoaBieHUs. Pabounii HHCTPYMEHT MAIllUH YIapHOTO
Oypenust. OrnpenieseHre MEXaHUUECKON CKOPOCTH OypeHust
nopon neppoparopamu. OTIHYUTETBHBIE OCOOCHHOCTH U
o0acTh MPUMEHEHMS MAlIH yAapHO-BpallaTeIbHOTO U
BpallaTenbHO-ynapHoro oypenus. Koncrpykums
OCHOBHBIX 3JIEMEHTOB. [lorpy»kHbIle THEBMOYJaPHUKU U UX
TEXHUYECKHE JaHHbIe. Pab04nii HHCTPYMEHT MaIllUH
yIapHO-BPAIIATEIbHOTO U BPAIIATEIHHO-YIaPHOTO
OypeHusl.

11

INAXTHBIE BYPUJIBHBIE YCTAHOBKH U BYPOBBIE CTAHKH

10

Hasnauenue, o6nacth NMpuMEHEHUsI 1 OCOOCHHOCTH
KOHCTPYKIIMH IaXTHBIX OYPWJIBHBIX YCTaHOBOK. THIIBI
OypWIbHBIX TOJIOBOK U YCTaHOBOYHO-TIOAAIOIIMX
npucnocodseHuit st HuX. KOHCTpyKIMS XOJ0BOTO
000pyZIOBaHMSI CAMOXOJHBIX OypUIIBHBIX YCTaHOBOK.
TexHUueckre JaHHBIC OTEUECTBEHHBIX U 3apyO0eKHBIX
ycTaHoBOK. CpenictBa 00pbObI € MBUIBIO TIPU OYPEHUH.
Pacuer PEKUMHBIX napa METpPOB u
MPOU3BOJIUTEILHOCTH  yCcTaHOBOK.  CTaHKuH  JyIst
OypeHHUs] TEXHUYECKHUX, Era3allMOHHBIX CKBAXXHUH U
CKBOXUH JUIsl YBIIQXHEHHUS YTOJILHOTO MAacCHUBa.
KoHcrpykuuu,  npuHuoun — AectBus, — pabouuid
WHCTPYMEHT W OCHOBHBIC TEXHUYCCKUEC JaHHBIC
CTaHKOB. PacueT mpou3BOAUTEIHLHOCTH.

[TpaBuiia 6€30MaCHOI SKCILTyaTaIl|H [IaXTHBIX
OYpHIIBHBIX YCTAaHOBOK M OYPOBBIX CTAHKOB, OTOOHHBIE
MoutoTkH. VX Ha3HaueHne U 00JacTh PUMEHEHHSI.
KOHCTPYKHI/IH OCHOBHBIX 3JICMEHTOB, IIPUHIUIL HeﬁCTBHH u
TEXHUYECKHUE JIAHHBIC OTOOMHBIX MOJIOTKOB.

4 4
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INOT'PY3OYHBIE U BYPOIIOT'PY3OYHBIE

MAIINHBI

11

Hasznauenne #  KiaccupuKamus IMOTPY30YHBIX
mammH. KoHCTpykimu, mpuHIun paboTel, 001acTh
NPUMEHEHUS! U TEXHWYECKHE JaHHBIE MOTPY30YHBIX
MAaIlIUH MEePUOJIMYECKOT0 M HEMPEPHIBHOTO JEHCTBHUA.
PaGouee, cunoBoe U x0/10Boe 000pyJOBaHHE MAIIHH.
Omnpenenenue HEOOXOJMMOIO HAMOPHOIO YCWIHS U

4

11




MOIIIHOCTH NPHMBOJA IOTPYy304HOro opraHa. Pacuer
IIPOU3BOIUTEIBLHOCTH MIOTPY304YHBIX MalIuH
NEPUOJUYECKOTO M HENPEPBIBHOIO  JIEUCTBHSL.
Hasnauenne u xknaccudukauus Oyponorpy3ouHbIX
MairH. OCOOEHHOCTH KOHCTPYKIIMH, TOCTOMHCTBA U
HEJOCTATKH ¥ TEXHUYECKUE JJaHHbIE OyPONOrpy304HbIX
mammH.  IlpaBuna  Oe3omacHOM — AKCIUTyaTaluu
NOTPY304HBIX U OypONOrpy30UHBIX MAIlUH.

MNPOXOJTUYECKHUE KOMBAWHBI Y IIIUThI

12

Ob6unactb MIPUMEHEHUS " KJ1accuuKanus
IPOXOAYECKUX KoMOaitHOB. KOHCTpyKIMK M NPUHLIMIT
JENCTBHS UCIIOJIHUTENBHBIX, ITIOTPY30YHbIX OPTaHOB U
CUCTEM IEepeMElICHHUs] TMPOXOAYECKHX KOMOAaiHOB.
KOMIIOHOBOUYHBIE CXEMBI M TEXHUYECKHE JaHHbIC
KOMOAHOB JJIsi TPOBEACHUS TOPU3OHTAIBHBIX U
HAaKJIOHHBIX TOPHBIX  BBIpaboOTOK. OcobeHHocTH
KOHCTPYKILIMI KOMOafHOB JUTA MPOBEICHUSA
BEPTUKAJIBHBIX BbIpaOOTOK. Hapesnsle komOaiiHbI,
CXeMbl WX KOMIIOHOBKM U paboTel. Pabounit
uHCTpyMeHT. CuitoBoe 000pyA0BaHUE U NTepeaaTOYHbIe
MEXaHU3MbI IPOXOoAUECKUuX KoMOaliHOB. OmnpeneneHue
CKOpOCTEeH pe3aHus U nojadyu. Pacyer Harpy3ok Ha
VCIIOJIHUTENBHBIX OpPraHax M YCWIMHM IEePEMEILCHU
(mogaun) KOMOatHOB.

OO6nacte mpuMeHEHHS | KiIacCU(pHUKAIUS
MPOXOAYecKUX MUTOB. OCHOBHBIE KOHCTPYKTHUBHBIC
THUTIBI UCTIOTHUTEILHBIX OPTaHOB, OPTAHOB TIOTPY3KH U
nepeMenieHus IUToB. KOMIOHOBOYHBIE CXEMBI H
TEXHUYECKHUE JIaHHBIE MTPOXOJUECKUX UTOB. CHII0OBOE
00OpyIOBaHHME W TEepeaTOvYHble MEeXaHW3Mbl. Pacuer
YCUIINH, HEOOXOIMMBIX I TICPEMEIICHUSI IIUTOB.
Koapdumnmenr wmaneBpennoctu murta. Cpencrsa
yIpaBICHHUS, KOHTPOJIS " NoJIeP KaHUS
HATPAaBICHHOTO TMEPEeMENICHUsST KOMOAHOB M IIUTOB.
ABTOMaTH3aLUA yTpaBJICHUSL. Pacuetst
MPOU3BOAUTEIHHOCTH TMPOXOAYECKUX KOMOAHOB U
IIUTOB. Bnusiaue Ha IPOU3BOIUTEITHHOCTD
W3MCHSIONNXCSA TapaMeTpOB  THIPOIIEMEHTOB B
pa3IMyHBIX  YCHOBMSX OKciutyaTaumuu. Cpeactsa
60pb0BI C TBIIBIO U 0OEcTIeYeHrne 0€30TaCHbBIX YCIOBUI
TpyAa 00CITY>KHBAIONIETO MTEPCOHANA.

4
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CUCTEMBI TPOXOAYECKOI'O OBOPYJAOBAHUA

13

O6nacTe TpPUMEHEHHUS U COCTaB KOMIUJIEKTOB
0o0OpyOBaHMs JJISl TPOBEIACHHUS TOPU3OHTAIBHBIX M
CJ1a0OHAKIJIOHHBIX BBIPAOOTOK. OcobenHoctu
KOHCTPYKIIMH TPOXOAUECKOro KoMmiuiekTa "Cubupsn"
JUIE TIPOBEJICHUS HAKIOHHBIX TOPHBIX BBIPAOOTOK.
KommuiekTsl o0opy1oBaHUs IS IPOXOAKH

4

11




BEPTUKATBHBIX BBIPAOOTOK OYPOB3PBIBHBIM CIIOCOOOM.
CoctaB 000pyIOBaHHs, KOMIOHOBOYHBIE CXEMBbI 5
TEXHUYECKHE JaHHbIE KOMOAWHOBBIX W UIIMTOBBIX
MPOXOAYECKAX  KOMIUIEKCOB  JUISI  TPOBEACHUS
TOPU30HTAIBHBIX TOPHBIX BBIPaOOTOK.
MexaHU3UpOBaHHBIE ~ KpPEeNMd  KOMIUICKCOB IS
BPEMEHHOTO KpeIuleHusi BbIpaboTok. OOopynoBaHue
JJsT  BO3BEACHUS  IOCTOSHHOM  Kpemu TOPHBIX
BBIPAOOTOK W3 COOpPHBIX DJEMEHTOB, aHKEPHOM,
HAOpBI3TOETOHHOW M MOHOJHMTHON OETOHHOW KpeTe.
YcranoBku 11 OypeHus: CTBOJIOB.

HpOI/ISBO,I[I/ITCJ'IBHOCTB IMPOXOAYCCKHUX KOMIIJICKCOB

I'OPHBIE MAIINHBI U OBOPYJOBAHUE JJIAA JOBBIYH PY [

14

CTaHKM M KOJIOHKOBBIE YCTAaHOBKHM JJisi OypeHus
riyOOKUX B3PBIBHBIX CKBaXHH. CTaHKM yAapHO-

BpallaTeIbHOTO OypeHus c MOTPYKHBIMU
MHEBMOYJapHUKaMH U OypoBble  CTaHKH  C
nepgopaTopamu. OcHOBHBbIE KOHCTPYKTHUBHBIE

3JIEMEHTHI, XOJ0BOE€ O0OpYJIOBaHHWE U TEXHUYECKHE
JIaHHbIE OTEYECTBEHHBIX U 3apyOEKHbBIX CTAHKOB.
ITneBmoynapuele pacmuputend. OCHOBHBIE THIIBI,
KOHCTPYKTHBHBIE JIEMEHTBI M TEXHUYECKHE NaHHbIE
KOJIOHKOBBIX OYpPWJIBHBIX YCTaHOBOK C TSDKEIBIMU
neppoparopamu. [Ipou3BOAUTENHLHOCTH CTaHKOB U
ycraHoBoK. [IpaBuiia 6e30nacHoOi 3KCIUTyaTaluy.

O6opynoBaHue JUIsi  MPOBEIEHUS  BOCCTAIOIIUX
BbIPa0OTOK. OCOOEHHOCTH KOHCTPYKLMM, MNPUHLIHUII
nelcTBUs, 00JacTb NPUMEHEHMs M TEXHUYECKHE
nanabie komiuiekcoB KIIB-1 u KITPC-1. Ilpumenenue
MO/IBECHBIX KJIETEH I NPOXOJKH BOCCTAIOLIUX
BbIpaOOTOK. Pa3mepsl, KOHCTpyKLIMS KIeTed, HX
IIO/IBECKA U MIEPEMEIIEHUE.

CriocoObl  OypeHHs BOCCTAIONIUX BBIPAOOTOK W
OCOOCHHOCTH  KOHCTPYKIMM  pabo4yuxX  OpraHoB
OypOBBIX yCTaHOBOK. JlOMOJIIHUTENBEHOE 000pyA0BaHNE
KOMIUIEKCOB Ui OypeHus. TeXHHYECKHE JlaHHBbIE
OTEUYECTBEHHBIX U 3apyOeKHBIX KOMIUJIEKCOB.

3apsaaHble MalIMHbBI M ycTpoiicTBa. HasHaueHue,
o0nacTe MPUMEHEHUS W KIacCU(UKAIMs 3apsIHBIX
MAalIllMH U yCTPOUCTB. [IpuHInI NeHCTBUSA U OCHOBHBIE
KOHCTPYKTHBHBIE JJIEMEHTHI. OcobenHoctu
KOHCTPYKLIMM  HAarHeTaTrelbHbIX M  INOPLMOHHBIX
3apsSTHUKOB. YCTPONCTBA M MAIIMHBI I 3a00MKH
HIMYpOB M CKBaXuH. TpebOoBaHMs MO 0€30MacCHOCTU
IIPUMEHEHUS  3apAJHBIX MallMH W YCTPOWCTB.
ITorpy3ouHo-TpancniopTHbele MamnHbl. HoMeHKaTypa
U 0o0lacTh  NPUMEHEHUS  Pa3IUYHbIX  THUIIOB
MIOTPYy30YHO-TPAHCIOPTHBIX ~ MAIIIHH. KanaTtHbie
CKpelnepHble YCTaHOBKM W HUX Kiaccu(UKaLus.

4
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[TapameTpshl ckpenepHOro 000pyA0BaHUS U UX BHIOOP.
CkpeniepHbie KOMIUIEKChI. Pabodee, Xxom0Boe, cCUI0BOE
000OpyZIOBaHHE W TEXHUUYECKHE IaHHBIC MOJA3EMHBIX

HKCKaBaTOPOB, OyJb103epOB " CKPETIepOB.
[Torpy304HO-TpaHCTIOPTHEIE MaIIAHBI C
TPaHCTIOPTHBIM Ky30BOM u HOTPY304HO-

TPAaHCHOPTHBIM ~ KOBLIOM. OCHOBHBIE  3JIEMEHTHI
KOHCTPYKIIMM U TeXHHU4eckue AaHHble. CaMOXOJHBbIE
BaroHbl M TIIOA3E€MHbIE aBTOCAaMOCBaJbl. Pacuer
MIPOU3BOIUTEIBHOCTH PA3IMYHbIX TUIIOB IOTPY304YHO-
TpaHcHopTHhIX ~ MamuH. [IpaBuna  Ge3zomacHoi
sKcrutyaTauud. OYUCTUTENbHBIE YCTpOMCTBA  JIs
MallMH C JAM3ENIbHBIM IMPHUBOJOM. BcromorarenbHoe
oOopynoBanue. MammHbl A1 00OPKH KPOBIH, HX
OPUHLMI JEHCTBUSI W 3JEMEHThl KOHCTPYKIIH.
JlpoOuibHBIE W COPTHUPOBOYHBIE  MAIIMHBI, HX
OCHOBHBIE KOHCTPYKTHBHBIE THIBI W TEXHHYECKUE
naHHble OCOOEHHOCTH KOHCTPYKLUMA U KOMIIOHOBKHU
MOJI3EMHBIX JPOOMIIBHBIX KOMILIEKCOB. OrpeneieHue
IPOU3BOAMTENBHOCTH. be3omacHocTs paboT

BCEI'O

10 4

2 252

4.2. ConepxxaHue NPAKTHYECKUX (CEMUHAPCKHUX) 3aHATHI

No | HaummenoBanue pasnaena TeMa npakTUYECKOTo K-Bo C
/1 JUACLUIUIUHBI (ceMuHapCKOTO) 3aHATHS 4acoB AMOCTOATEILHAA
pabora Ha
MOATOTOBKY K
ay IUTOPHBIM
3aHATUAM
cemecTp Ne8
1 CrpyroBble yCTaHOBKU Omnpenenenne TOMIIUHBI 0,5 9
CTPY>KKH CTPYTOBOM YCTAHOBKH
10 COTIPOTHUBIIIEMOCTH TIACTa
pE3aHuIo
2 CrpyroBble yCTaHOBKU Omnpenenenue CTpyKKu 0,5 9
CTPYTOBOM YCTaHOBKH I10
MIPUEMHON CIIOCOOHOCTH
KOHBeWepa
3 Komo0aiinsl ajis OrmpenenieHne CKOPOCTH MOJaun 0,5 9
OUYHCTHBIX paboT KoMOaifHa 1o yCTaHOBIIEHHOM
MOIIHOCTH MIPUBOJIA U TATOBOMY
YCUIIHIO
4 Komo0aiins! ajis OmnpeneneHrue CKOPOCTH MOJaYN 0,5 9
OYHCTHBIX paboT KoMOaliHa 1Mo YCTOHIMBOM
MOIITHOCTH MPHUBOA
5 [Ipoxomueckue OnpeneneHue CKOPOCTH 0,5 9
KOMOAQITHBI ¥ IUTHI KPETUICHUS JIaBBI
6 VrienoOsIBarone Omnpenenenue 0,5 8
arperartbl MIPOU3BOIUTENIEHOCTH

KOMIIJICKCOB M arp€raToB




7 [[TaxTHbIe OypribHBIe | OnpenencHue 0,25 8
YCTQHOBKH U OypOBBIE | IPOU3BOAUTEIILHOCTH CTAaHKA
CTaHKHU 11apOIIEYHOro OypeHus
8 BypuiibHbIE MalTMHBI OnpeneneHne MEXaHMUECKOM 0,25 8
CKOPOCTH OypeHHsI
nepdoparopamu
9 | Kpenu o4ncTHBIX 3200€B Pacuer nmpormyckHoi 0,25 8
CHOCOOHOCTH U AAaBIICHHS
OTKPBITUS NIPEOXPAHUTEIILHOTO
KJIaniaHa TUAPOCTOMKY IIaXTHOMN
MEXaHU3UPOBAaHHOM Kpenu
10 erHI/I OYHMCTHEIX 3200¢B Pacuer BPEMEHU OIEepalfu 0,25 8
TIEPEBIKKH CEKITUH KPETTH
HUTOI'O: 85
BCEI'O: 85
4.3. Conep:xaHue JIaDOPaTOPHBIX 3aHATHI
Ne HaumenoBanue Tema maGopaTopHOTo 3aHATHSL K-Bo C
aMOCTOSITENIbHAA
1/ pasnena 4acoB paGota Ha
JTUCLUTUIMHBI HOFOTORKY K
ayJIUTOPHBIM
3aHATUSAM
cemectp Ne7
1 DopMHUpOBaHHE 0,5 11
Harpy3ok Ha
pabouem Pa3naBnuBaronuii MHCTpyMEHT
UHCTPYMEHTE
TOPHBIX MalIUH
2 BypuiibHbIe N3ydeHnue KOHCTpyKIUA 0,5 10
MaIluHBI nepdopaTopos
3 Kpenu ouncTHbIX 0,5 10
MexaHU3UpOBaHHbIE KPEIH
3a00€eB
4 IIpoxonqueckue N3zyuenune pabouero MHCTPyMEHTA U 0,5 10
KOMOaTHbI U IIUTHI KOHCTPYKIUH ITPOXOAYECKUX
KOMOaifHOB N30MpPaTENLHOTO U
OypOBOTO ACHCTBUS
HNTOI'O: 2 41

4.4. Conep:kaHue KypCcOBOI0 NMPOeKTa/padoThl

«He npenycMoTpeHO yueOHBIM TIaHOMY




4.5. Conep:kaHue pacueTHO-TpaMuecKOro 3aJaHus

B mnpouecce BbBIONHEHHS pPAacUYETHO-TPA(UUECKOro 3aJaHusl OCYIECTBISAETCS
KOHTaKTHasi paboTta oOyuarolierocst ¢ npenojaasateneMm. KoHcynbranuu npoBOJsSTCS B
ayJIUTOPHsI M TOCPENCTBAM DJIEKTPOHHON MH(GOPMAIIMOHHO-00pa30BaTEIbHON Cpeibl
YHUBEPCUTETA.

ITpu BeIONIHEHNK PI'3 CTYIEHTHI JOMOIHAIOT NOJy4YEHHBIEC 3HAHNUS U3YUCHUEM U
AQHAJIM30M CYIIECTBYIOIINX KOHCTPYKIMI MaIlMH ¥ MaTepuajJaMy U3 JTONOJHUTEIbHOM
JIUTEPATYPBHl, UCIIONB3Ys1 HOPMAaTUBHYIO JOKYMEHTALUIO.

PI'3 conepxur:

a) TekctoByro yacth oObemMoMm 10...15 cTp., B KOTOpPYIO BKJIIOYAIOT: OOIIHE
CBEJICHUS O HA3HAYEHHUH, 00JIACTU MPUMEHEHHs, paboueM IMpoIEecce, YCTPOMCTBE U
OPUHIMIE JEHCTBUA paccMaTpUBAeMOW MAaIIMHBIL, OOIIMI pacyeT MallMHbI, pacyeT
noTpedIsieMO MOITHOCTH, KHHEMATHYECKUI pacyeT IPUBO/A.

Neni/nt HanmenoBaHne Tembl

1 | Pacuyer ounctHOro kom0OaiiHa o0 YKpyIMHEHHBIM [TapaMeTpam.

2 | Pacuer MeXxaHM3MPOBAHHOTO KPEIH MO YKPYIMHEHHBIM MTapaMeTpam.

3 | Pacger mpoxomyeckoro koMOaiiHa Mo YKpyIMHEHHBIM MTapaMeTPaM.

4 | PacyeT NpoxXOq4eCKOro MKTa [0 YKPYITHEHHBIM apaMeETPaM.

5 | Pacyer OypuibHON MalIMHBI 110 YKPYITHEHHBIM TapaMeTpaM.

6 Pacyer ctanka mapomeyHoro M BpamiaTeabHOro OypeHus MO YKPYNHEHHBIM
apaMeTpaM.
Pacuer BBIEMOYHO- TPAHCHOPTHPYIOLIEH MAIIMHBI 10 YKPYIHEHHBIM
napaMeTpaM.

8 | Pacuer MamuHbl 7151 THIPOMEXAaHU3AIUMU IO YKPYITHEHHBIM ITapaMeTpam.

9 | Pacuer ounctHOro KOMOaiiHa MO YKPYIMHEHHBIM TapaMeTpaM.




5. OHEHOYHbIE MATEPUAJIbI 1/I51 HPOBEAEHHUSI TEKYHIEI'O
KOHTPOJIA, TIPOMEXYTOYHOU ATTECTAIIMN

5.1. Peanu3anusi KoMIeTeHIMA
1. Komnerenmusi IIK-2 Cnocoben »skcmulyaTupoBath 000pyJAOBaHUE W
TEXHUYECKUE CHUCTEMBbl obOecnieueHuss 3(PQGeKTUBHONM u 0Oe30MacHOM pean3aluu
TEXHOJOTUYECKUX IPOLECCOB NPH MPOU3BOACTBE paldOT MO 3KCIUTYyaTallMOHHON
pa3Beske, A00OblYe M TepepadOTKE TBEPIbIX MOJE3HBIX HMCKOMAEMbIX, a TaKke IpHU
CTPOUTEIBCTBE U SKCIUTyaTalluy MOA3EMHBIX 0OBEKTOB pa3IMYHOro Ha3HayeHus JlaHHas

KOMIICTCHIIMA (1)0pMI/Ipy€TC${ CICAYIOIMMHU TUCOUIITIMHAMMU.

HanmeHnoBaHue MHIUKATOPA TOCTHKEHUSI "
CIIOJIB3YEMBIE CPEJICTBA OLICHUBAHUS
KOMIICTCHIIN U
[1K-2.2 Onpenenser TEXHOJIOTHYECKHE, sKk3aMeH, 3amuTa PI'3, 3ammra nabopaTopHoii paboThI
9KCILTyaTallMOHHBIE, KOHCTPYKTHBHBIC
apaMeTpPbl FOPHOTO 000PYTOBAHHUS
I1K-2.3 OGecnieunBaeT  pabOTOCIOCOOHOCTD, dK3aMeH, 3a4eT, 3amuTa PI'3, 3ammuTa mabopaTopHoit
PEMOHTOIPUIOAHOCTh TIOPHBIX MAIIUH W paboThI
000pyIOBaHUS MIPH IKCILTYATAIHH.

5.2. TunoBbie KOHTPOJIbHBIE 3aJaHUsI JJIA IPOMEKYTOUHOM aTTeCTALMU

5.2.1. I[lepeyeHb KOHTPOJIbHBIX BONPOCOB (THUMOBBIX 321aHUIA)
JJIS1 IK3aMeHa
DK3aMeH CIYXKUT I1EeIbl0 OLCHUTh MPUOOPETEHHbIE TEOPETUYECKUE 3HAHUS

JIEKIIMOHHOTO Kypca U MPAaKTUYECKHE HAaBbIKU B 00JIACTH pacueTa OCHOBHBIX ITapaMeTpOB
000py10BaHUs AJIs MOA3EMHBIX TOPHBIX padOT B paMKaxX M3y4aeMOW AUCHUIUINHBL

DK3aMEH BKJIOYAET TPU TEOPETUYECKHX BOIIpoca MO TeMmaM, U3YYEHHbIM B
JEKUMOHHOM W Ja0OpaTOPHOM Kypce€ IUCUMUIUIMHBL [[1s MOATOTOBKM K OTBETY Ha
BONIPOCHI OMJIETa, KOTOPBIA CTYJEHT BBITACKMBAET CIIy4ailHBIM 00pa3oM, OTBOAMUTCS
Bpems B nipezaenax 60 munyT. [locne oTBeTa Ha BOpockl OuiieTa, npenoaaBaTeib 3a0aeT
JOTIOJIHUTENIbHBIE BOIIPOCHI.

Pacnipenienenne BompocoB M 3aJaHHil 1Mo OuieTaM HaXOIMUTCS B 3aKPBITOM IJis
CTYJEHTOB J0cTyme. ExeroaHo no JuciuIuinHe Ha 3aceaHuu Kadeapbl yTBEpKAAeTCs
KOMIIJIEKT OMJIETOB ISl IPOBEICHUS SK3aMeHa. DK3aMEH SBIISIETCS] HAauOO0Jee 3HaYUMbIM
OLICHOYHBIM CPEJCTBOM M PEIIAIONIUM B HTOIOBOM OTMETKE Y4EOHBIX JOCTHIKCHUN
CTYJICHTA.

BEJITOPOJICKUI T'OCY JAPCTBEHHBIN TEXHOJIOTUYECKUN YHUBEPCUTET um. B. T,
[IyxoBa

Kadenpa Mexanudeckoe 000pya0BaHUE




,Z[I/ICI_II/IHJ'II/IHa I'opHBIC MAIITMHEIL U 060DV,Z[OBaHI/Ie MNOA3E€EMHBIX I'OPHBIX Da6OT

Dk3aMeHarMoHHEINH Ouier Ne 1

1. Turnsr TOPHBIX MAalllMH I10 UX q)YHKHI/IOHaJ'IBHOMy Ha3zHauyeHnu1o. CHCTeMBI MaIlIMH.

2. Ha3nauenue koM0aifHOB, UX OCHOBHbIE ()YHKIIMOHAJIbHbIE 3JIEMEHTHI M 00111ee yCTPOHCTBO.
3. HWupuBupayanbHble Kpemu, o0jJacTb WX NMPUMEHEHUsS, OCHOBHBIE KOHCTPYKTHUBHBIE 3JIEMEHTHI U
TEXHUUYECKUE JaHHbIE.

OnoOpeno Ha 3aceqanuu Kadeapsl « » 20 1. mpotokoma Ne

3aB. kadenpoii 1.T.H.,1ipod. bormanos B.C.

1. Knaccudukamus ropHbIx MaiinH 1 o0opynoanus. Kinaccudukanus cnoco0oB pa3pyiieHus.

2. Knaccu¢ukanmonHble Ipu3HaKu KOMOAHOB.

3. Ilpon3BOIUTENB HOCTh KOMILIEKCOB. [loHATME M METOHOJIOTHS pacdyeTa TEOpPETHYECKOH,
TEXHUYECKOHN U SKCIUTYyaTallHOHHOMN IIPOU3BOJAUTEILHOCTH.

4. MexaHU4ecKre CIIocoOBl M X POJIb B IPOIIEccaxX pa3pylIeHHsI TOPHBIX MTOPOJT HA COBPEMEHHOM
JTare pa3BUTHUSI TOPHOU TEXHHUKH.

5. KOHCTpYKTHBHBIC THITBI HCIIOJHUTEIBHBIX OPTaHOB (OPTaHOB pa3pyIIEHUs) IPEAbIBIsSEMbIE K
HUM TpeOOBaHUA U 00JaCTh IPUMEHEHHUS.

6. CocraB 000pynOBaHMs M IPUHLUIHUAIBHBIE KOHCTPYKTHUBHBIE CXEMbI YIUIEAOOBIBAIOIINX
arperaToB C UCIOJHUTEIbHBIMH OpPraHaMH [IMKJIMYHOTO U HETIPEPHIBHOTO JICHCTBHUS.

7. XapakTepHUCTHKa OCHOBHBIX (PM3MKO-MEXaHUUYECKUX CBOMCTB TOPHBIX MOPOJ

8. Pabounii vHCTpyMEHT KOMOaitHOB. B3aMOCBS3b MapaMeTpoB pa3pyIIeHus 320051 ¢ pSKUMHBIMU
Y KOHCTPYKTHUBHBIMH ITapaMeTPaMHU UCTIOIHUTEIbHBIX OPTaHOB.

9. CoctaB 000pymOBaHMs, OCHOBHBIC KOHCTPYKTHBHBIE THIIBI M KOMIIOHOBOYHBIC CXEMBI
KOMOAWHOB U CTPYTOBBIX KOMILIEKCOB.

10.Kpenocts nopos. Kpurepuu mpo4HOCTH HOPOA ¥ MX COOTHOILIEHHUS.

11.Cxembl HabOpa U COPTHOCTH MPOYKTOB pPa3pyILICHHUS.

12.0cobeHHOCTH KOMIOHOBKM OOOpYJIOBaHMS KOMIUIEKCOB JUII TOHKUX M KPYTONAIarolluX
IUTaCTOB. ABTOMATH3aIMsI KOMILIEKCOB.

13.ConpoTUBIIEMOCTh TOPOJA PA3TMYHBIM TEXHOJIOTHYECKUMHU TMpOIeccaM HX pa3pylICHHS
(conpoTHUBIAEMOCTh PE3aHHI0, OYPUMOCTh, KOHTAKTHASI POYHOCTB ).

14. AGpa3uBHOCTH MOPOI.

15.KoHCTpyKIIUST ¥ TMIPHHIUT EHCTBHS MOTPY30YHBIX OPraHOB, B3aUMOCBS3b WX MapaMeTPOB C
napaMeTpaMH UCIOJHUTEIbHBIX OPTaHOB.

16. TexHnyeckue JaHHblE W TEXHUKO-KOHOMHUYECKHE TIOKa3aTelnd padoThl COBPEMEHHBIX
KOMOAHHOB U CTPYTOBBIX KOMILJIEKCOB.

17.Pa3pymienue mopoa ruapaBindecku crnocoOoMm. COCTOSHHE M TEPCIEKTUBBI Pa3BUTHS
TEPMUYECKHUX, XUMUYECKHIX M ANEKTPOYU3NIECKIX CIIOCOOOB pa3pyIIeHHs.

18.Cuctemsl epemMerieHus (1mogaun) KOMOAiHOB U MPEIbsIBIIEMbIe K HUM TPEOOBaHUSI.

19. Cxemsbl 1 mapamMeTpsl pa3pynieHus 32005 pabOYNM WHCTPYMEHTOB arperaTos.

20.KoHCTpYKTHBHBIE TUITBI pA00OYHX WHCTPYMEHTOB TOPHBIX MAIIIWH U CTIOCOOBI HX MEXaHUIECKOTO
B3aMMOJICHCTBHS C pa3pyIIacMbIM MacCHBOM.

21.OCHOBHBIE THUIIBI CUCTEM NEPEMEIIEHUS U KOHCTPYKTHUBHBIE 0COOEHHOCTH UX 3JIEMEHTOB.



22.CriocoObl ¥ cpeIcTBa MOAEPKaHMsI TPIMOJIMHEMHOCTH 0a3bl arperaTa v yrpaBJieHHE arperaTromMm
B nipoduIie miacra.

23.0OCHOBHBIE T€OMETPHUECKUE MapaMeTphbl pe3loB, OYpPOBBIX KOPOHOK U IIAPOILEK PAa3INYHOM
KOHCTPYKIIUH.

24.Bunpl npuBoia KOMOAMHOB MO POAY MOTPEOIsIeMOil SHEPTUU U TUITY CHIIOBOTO 00OPYI0BAHUSI.
OO6nacTh NPUMEHEHHUS HIIEKTPUIECKOTO, THEBMATHYECKOTO M THIPABINIECKOTO MMPHUBOJIOM KOMOAITHOB.

25.CucTeMBI U CpeICTBA TMCTAHIIMOHHOTO U aBTOMATHYECKOTO YIIPABIICHHS arperaTamMu.

26.Marepuaisl, IpUMEHsAEMBbIE AJIs1 U3TOTOBJICHUS HHCTPYMEHTOB.

27.Ilepenarounble MEXaHU3MbI (TPAHCMUCCHM) M UX OCHOBHBIE KOHCTPYKTUBHBIE 3JIEMEHTHI.

28.0OCHOBHbBIE TEXHUUECKUE JTaHHbIE U TEXHUKO-3KOHOMUYECKHE TI0Ka3aTeNu paboThl arperaToB Ha
MOJIOTHX M KPYTO MaJarolluX IacTax.

29.3aKOHOMEPHOCTH M3MEHEHMs Harpy3oK Ha pe3llax M JHepro3arpar Ha IpOLEecC Ha IMpoLeccC
paspyIieHus..

30.ITpuHIMNHMaIbHBIE KOMIOHOBOYHBIE CXEMBI OTEUECTBEHHBIX M 3apyO0eKHBIX KOMOAITHOB.

31.CpencTBa mpuIenoaBIeHUs MPH paboTe arperaTos.

32.I1porecc pa3pymieHus MOpo]] 3y0UaThIMU TUCKOBBIMHU M IITHIPEBBIMHU IIAPOIIKAMH.

33.CpenctBa 60pbOBI € IBUIBIO TIPH padOTE U MpaBUiia 0€30MaCHOM IKCIUTyaTallud KOMOAHOB.

34. OcyluecTBieHUE BBIEMKH YIJI arperaraMu 0Oe3 HpUCYTCTBUS JIIOAEeH B 3a00e C LENbio
MOBBIIIEHUS 0€30MACHOCTH TPY/JIa 00CITYKUBAIOILET0 MEPCOHAIA.

35.Cuitbl, JeMCTBYIOIIME HA MIAPOLIKH.

36.Ha3nauenue, coctaB o00OpynOBaHMA H 00JacTb MPUMEHEHHS CTPYTOBBIX YCTaHOBOK.
JIOCTOMHCTBA ¥ HEJOCTATKH CTPYTrOBOW BbIeMKH yrii. Kiaccudukamnus ctpyros.

37.Tumbl TOPHBIX BBIPAOOTOK 10 TEXHOJIIOTUYECKOMY HA3HAYCHHIO U PACIIOJIOKEHUIO B
MIPOCTPAHCTBE.

38.Cxembl pa3pylI€HUs MOPOJA , OTHOCHTEIbHbIE 3HAYEHHUsS OCEBOIO YCHJIMS, MOIIHOCTH Ha
BpALEHHUE U YAAPHON MOIIHOCTHU IPU Pa3IMUHBIX CII0c00ax OypeHMs LIIyPOB U CKBAXKHH.

39.KoHcTpyKuMu pabo4yero MHCTPYMEHTA, CXEMbl €ro YCTAHOBKM M IapaMeTpbl  pa3pyLICHHs
3a60s1.

40.0OcHOBHBIE ¥  BCIIOMOTATeJbHBIE IPOM3BOACTBEHHBIE IPOLECCHl MPH  MPOBEICHUU
MOJITOTOBUTENIBHBIX BHIPAOOTOK.

41 Haznauenne u kiaccudukanusi Oypomorpy3o4Hbix MamuH. OCOO€HHOCTH KOHCTPYKIIMH,
JOCTOWHCTBA U HEJIOCTATKU M TEXHUYECKHE JaHHBIE OYPOTIOrpy30YHBIX MAIIIMH.

42.CucteMbl TepeMelIeHus CTPYTOBBIX YCTAHOBOK Ha 3200 CO CBOJHOM U JO3UPOBAHHOMU ITO/TavEH.
OnekTpoobopy10BaHUE U THAPOOOOPYL0BAaHHE CTPYTOBBIX YCTAaHOBOK.

43.Croco0bl  paspylleHHs TOPHBIX MOpPOJ U TEXHUYECKUE CpPEICTBA, IpHUMEHseMble s
BBINOJIHEHUS] OCHOBHBIX M BCIIOMOTATENbHBIX MMPOXOAYECKUX ONepaluii.

44 KOHCTpYKIMH, IPUHIUI PabOThl, 00JACTh MPUMEHEHHUS U TEXHUYECKHE JIaHHBIE MOTPY304HBIX
MaIlIiH TePUOJHMYECKOTO U HETIPEPBIBHOTO JICHCTBHUSI.

45.®axTopsl, BIMAONME Ha (POPMUPOBAHUE BEIWYMHBI TATOBOTO YCWIHS CTPYra MU MOIIHOCTH
MIPHUBO/A CTPYTA.

46.BbypunbpHBIE MaIIWHBL, MAXTHBIE OypWIIBHBIE YCTAaHOBKH M OYpOBBIE CTaHKH, IOTPY30YHEIC U
Oyponorpy3o4yHble MallMHbI, HPOXOAYECKHE KOMOAlHBl M ULIUTHI, KOMIUIEKCHl IPOXOIYECKOIrO
00opyT0BaHHUS.

47.Ha3znauenue 1 kiaccu(UKanus Morpy304HbIX MalluH.

48.TTpuHIMIHATbHBIE KOMIIOHOBOYHBIE CXEMBI 1 OCHOBHBIE TEXHUUECKUE JJAHHbIE OTEUECTBEHHBIX
1 3apyOeXKHBIX CTPYTOBBIX yCTaHOBOK. CHCTEMBI yIIPABJICHUS M aBTOMATH3AIIHH.

49.BypoB3pbIBHOI 1 KOMOAHOBBIN CIIOCOOBI IPOBEIEHUS BEIPAOOTOK.



50.0t160itHbIE MOTTOTKU. VX HazHaueHWE U 00JaCTh TPUMEHEHUSI.

51.KoHCTpyKIMST OCHOBHBIX 3JIEMEHTOB, MPUHILHUI JEUCTBUS M TEXHUUYECKHUE JaHHbIE OTOOMHBIX
MOJIOTKOB.

52.TopHOreosiornyeckue M TOPHOTEXHUYECKHE (DAKTOPBI, BIMSAIOUIME HA BBIOOp crmocoba u
000pyIOBaHUS /7S IPOBEJICHUS BHIPAOOTOK.

53.Cranku s OypeHHs] TEXHHYECKHX, JETa3allMOHHBIX CKBAKUH ISl YBIQKHEHHS YTOJBHOTO
MacCHBA.

54.Haznauenue u TuIbl kperneid. CoctaB 000py10BaHUs MEXaHU3UPOBAHHBIX THIPOPUITUPOBAHHBIX
kperneit. Kitaccudukanusi MexaHu3upOBaHHBIX KpETeH.

55.0t1HOCHUTENbHBIE O0BEMBI M TEXHHUKO-d)KOHOMUYECKHE TII0Ka3aTelu IPOBEIEHUsI BBIPAOOTOK
TUMHU CIIOCOOAMH.

56.Ha3nauenune, 001acTb NPUMEHEHHUS U OCOOCHHOCTH KOHCTPYKILUM INAaXTHBIX OYpPHIBHBIX
yCTaHOBOK. THITBI OypHIIBHBIX TOJIOBOK M yCTaHOBOYHO-TIOAAIOIINX PUCTIOCOOICHUH IS HUX.

57.0cHOBHBIE KOHCTPYKTUBHBIE CXEMBI U 3JIEMEHTHI CEKIHI MEXaHU3UPOBAHHBIX KPETICH.

58.CnenmansHbie CIIOCOOBI IPOBECHHS TOPHBIX BEIPAOOTOK.

59.Mamunabl  ymapHOoro  (yIOapHO-TIOBOPOTHOTO)  OypeHus.  BosmyxopacmpenenuTerabHbIE
YCTPOICTBA U yIapHbIe MEXaHU3MBI.

60. Knaccudukanus cekuuid. TUNIOBBIE THIPaBIMYECKUE CXEMbI, THIPO3JIEMEHTBI M almaparypa
yIpaBJIECHUSAMH CEKLUSAMH Kpenei.

61.Knaccudukaus OypuUIbHBIX MAaIllMH 10 Ha3HA4Y€HHUIO, criocoOy OypeHus mopon, objactu
MPUMEHEHHS U BUJLy MCIIOIb3yEeMOM SHEPTHH.

62.OTnuuuTeNnbHBIE 0COOEHHOCTH U 00J1aCTh MPUMEHEHUS MAIINH

63.y1apHO-BpaIIaTeI-HOrO U BPAIIATSIIBHOTO-YIAPHOTO OYPECHHS.

64.KoMITOHOBOYHBIE CXEMBI M TEXHHUYECKHE JJAHHBIE COBPEMEHHBIX MEXaHU3UPOBAHHBIX KPETIeH.

65. KoHcTpyKuMs, TpUHLIKIT IEUCTBUS U OCHOBHbIE TEXHUYECKHE JaHHbIE MAIUH BpPalaTeIbHOTO
OypeHHsI-PYUYHBIX, KOJIOHKOBBIX CBEpJI, OypUIIbHBIX FOJIOBOK U OypOCOOEUHBIX MAIIHH.

66.KoHCTpyKILIMsl OCHOBHBIX 3JIeMEHTOB. [lorpyKHble MHEMOYIAPHUKU U UX TEXHUYECKUE JTaHHBIE.

67.Paboune )KUIKOCTU M HACOCHBIE CTAHIIUHM CUCTEM T'MIPONPUBOJIa MEXaHU3UPOBAHHBIX Kpemeil.

68.OnpeneneHre HEOOXOIUMOTO HATIOPHOTO YCHIIUS U MOLTHOCTH MTPUBOAA MOTPY30YHOTO OpTaHa.

69.Pabounii ”HCTPYMEHT MaIllMH yAapHO-BPALIaTEIbHOTO U BpaIlaTeIbHO-YIapHOTO OypeHusl.

70.BpimonHsiemMble  GYHKIMA M KOHCTPYKIIMM MEXaHU3UPOBAHHBIX KpEmed MeCT COMpPSDKEHHS
OYHMCTHOTO 33005 C TIPUIICTAIOIUMH BEIPAOOTKAMH.

71. KoHCTpyK1IKs X0JJ0BOr0 000pyAOBaHUS CAMOXO/IHBIX OYPHIIbHBIX YCTaHOBOK.

5.2.2. llepeyeHb KOHTPOJIbHBIX MATEPHAJIOB
JJISl 321U THI KYPCOBOI0 NMPOEKTa/ KYpCOBOM padoThI

«He npenycMoTpeHO yueOHbIM TIaHOMY

5.3. TunoBbie KOHTPOJIbHbIE 32JaHUA (MaTepUAJIbI)
AJISl TEKYLero KOHTPOJIs B ceMecTpe

JlabopaTopHbie paboThl. llens paboThl: mpuOOpEeTEeHUE CTYJICHTAMU 3HAHUM U



HaBBIKOB 1O BBIOOPY THIA Pa3laBIMBAIOLIEIO WHCTPYMEHTA MPU NMPOEKTUPOBAHUU U
AKCIUTyaTallii MCIIOTHUTEIBHBIX OPTaHOB TOPHBIX MAIIUH (MPOXOIYECKUX, OYpPOBBIX,
OUYHMCTHBIX U Op.).

TpebGoBanust K BEIIOTHEHHIO 1a00paTOPHON pabOTHI ONpPeIeTeHBl B METOAMYECKHUX
yKa3aHWs W3 CIHCKa OCHOBHOW JIMTEpaTypbl TyHKTa 6 pabouelt mporpamMMmbl
IUCUMIUIMHBL. B 1mabopaTopHOM NpakTHKyMe NpEJCTaBiIeH NEepeyeHb J1abopaTOpHbBIX
paboT, yKka3aHbl 1Ieb U 33/a4H, JaHbl HEOOXOANMBIE TEOPETHUECKUE U METOJAUYECKUE
yKazaHus K pa0boTe, BapuaHThl KOHTPOJBHBIX BOMPOCOB, BBIHOCHMBIX Ha 3allUTy
1abopaTopHOil pabOTHI.

JlabopaTtopHasi paboTa BBINOJIHAETCS MOArPYNION M3 YHCla CTYACHTOB T'PYIIIHI,
Ha3HAYCHHOW mpemnojaBareneM. llepen  BBIONIHEHWEM  pabOThI  MPOBOAMTCS
coOeceloBaHNE TMpENojaBaTeNsi CO CTyISHTaMH JUIS  ONPEACICHUS  HaJIUdus
HEOOXOMMMBIX 3HAHUU. Pe3ynbTaT BBIMOTHEHUS J1A0OPATOPHOU PabOTHI U €€ 3aIUTHI
ABJIIETCS. OCHOBHBIM KPHUTEpPHEM JJsl MOJydYeHHUs 3ayeTa 1o jgadopaTopHOil pabore.
[IpumepHBIif TIepeueHb BOMPOCOB JUIS 3allUThl J1a00paTOpHOM pabOThHI MpeacTaBlieH
HUXe B TabIuIe.

Ha3zBanue nabopaTopHoit
paboThl

1. | PazpaBnuBaromuit 1. OObscaute Ha3Ha4YeHHUE pa31aBIUBAOLIETO

WHCTPYMEHT WHCTPYMEHTA.

2.  llpuBenute  KiIacCU(UKALMIO  Pa3AaBIMBAIOIIETO

WHCTPYMEHTA.

3. JlaiiTe XapakTepUCTUKY pa3/1aBIMBAIOLIET0 UHCTPYMEHTA

o mapkuposke [11-320T3-T11I'B; PLLIJT 215,9; 1PII/ 215,9.

4. OObscaute KOHCTPYKIHUIO pa3laBIMBAOLIETO

WHCTPYMEHTA.

5. O0BsACHUTE MPUHIIUT ACUCTBUS JUCKOBBIX IIAPOIIEK.

6. OOBsICHUTE MIPUHITUTT PAOOTHI MIAPOIIEYHOTO JA0JIO0TA.

7. VYkaxure mnpaBuiaa 0€30MacHON  IKCILTyaTaluu

pa3IaBiIMBAIONIET0 HHCTPYMEHTA.

8. B kakue CpoKH TPOU3BOAUTCS OCMOTP TEXHUYECKOE
o0cIyKMBaHUE U PEMOHT pa3/IaBJIUBAIOLIEr0 HHCTPYMEHTa?
2. | V3yueHue KOHCTPYKIUI 1. OOwscHuTE Ha3HaUeHUE TIep(OPaTOPoOB.
nephopaTopos 2. Tlpuenute knaccudukaiuio nepdopaTopos.

3. Jaiite xapakTepuCTHKy mepdopaTropa MO MapKHUPOBKE
[IT136B, TII154Bb, III163C, TITI63CBII, IITI63I1, I1T48,
[1K75

4.  OOBsICHUTE KOHCTPYKIHIO repdoparopa.

5. OObscHHUTE TPHUHIHUI JCHCTBHS IMHEBMATUYECKOTO
niepdoparopa.

6. OObsicHUTE TPUHIUT PAOOTHI yAapHO-TIOBOPOTHOTO
MeXaHHU3Ma.

7. YkaxkuTe mpaBuia O0e30MacHON JKCILTyaTalllH
niephopaTopos.

3. | MexaHuU3UpOBaHHbBIE KPETIH 1. [lepekprpiTus, OCHOBaHUE u OrpaxkJicHHe
MEXaHNW3UPOBAHHON Kpenu. Ha3HadyeHHMe, KOHCTPYKTUBHOE
WCIIOJTHEHHE.

KOHTpOJ’IBHHG BOITPOCHI




HazBanue nabopaTopHoit

Ne KoHTponbHbIE BOIPOCH!
paboThI
2. OcHOBaHUA THMNA <GKECTKHI» M «IIAPHUPHBIN»
KaramapaH, O0OJacTh TPUMEHEHUS, KOHCTPYKTHBHOE
HCIIOJIb30BaHMUE.
3. Tunsl THIPOCTOEK, OCHOBHBIE UX ITAPAMETPBHI.
4. Tunsl THIPOUMINHIPOB, OCHOBHBIE UX MapaMeTphI.

4. | U3yuenue pabouero 1. B kakux mpenenax BBIHUMAEMOW MOIIHOCTH pabOTaroT
WHCTPYMEHTA ¥ KOHCTPYKIIMK | KOMOAWHBI HEMIPEPHIBHOTO IEUCTBHS KOMIIAHUHU «J>KO¥»?
MIPOXOIYECKHX KOMOatHOB 2. Vkaxure Kakue paboThl  BBIIOJIHIIOTCA —MPU
n30UpaTeabHOro U OYpoBOro | €KECMEHHOM TEXHHUYECKOM OOCITYKHUBaHHH.

NecTBUS 3. Kakue oTnnuutenbHble 0COOCHHOCTH MPOXOIYECKHIX
KOMOaiftHOB?
4, KoHCcTpyKUHs 1 npyuHUUIT AEHCTBUS MPOXOAYECKOTO
KoMOaiiHa.
o. Ilepeuncnure OCHOBHBIE TEXHUYECKNE
XapaKTePUCTHKU KOMOaHHOB.
Bonpocsl o npoiiiéHHOMY MaTepuaLy
Ne HaumenoBanue
HaumenoBanue Bonpocos
n/n | pasjaerna IUCIUTUIMHBI
Cnoco0bl 1. XapakTepucTHKa OCHOBHBIX (PM3NKO-MEXaHUYECKHX CBOMCTB
paspylieHus u ropssix nopoz. Kpenocts nopoa. Kpurepun npodHocty nopoa u ux
$puzuko- COOTHOILEHHS.
MEXAHMHUECKHE 2. ComnpoTHBIIEMOCTb TOPOJI PA3IMYHBIM TEXHOJIOTHYECKIM
CBOIICTBA rOPHBIX
nopox mpoueccaM  HUX  pas3pylieHus  (COMpPOTHBIAEMOCTb  PE3aHUIO,
OypHUMOCTh, KOHTAKTHAsI IPOYHOCTH). AOPa3UBHOCTH MOPOJI.
3. Paspyuenue nopoja rufpaBinyeckuM crnocoooM. CocTosiHue
1 U TEpCHEKTUBbl  PAa3BUTHUS TEPMHUYECKUX, XHUMHUYECKHUX U
ANIEKTPO(PUZNIECKHUX CIIOCOOOB pPa3pyIICHHUS.
4. Knaccudukaiys crocoboB pa3pylieHusI.
5. MexaHnyeckue crocoObl U UX POJIb B IPOIECCax pa3pyLIeHUs
TOPHBIX NOPOJ] HA COBPEMEHHOM 3Tarle pa3BUTHs TOPHON TEXHUKH.
6. Poxb TOpHBIX MamMH W OOOPYAOBaHHS B OCYIIECTBICHUH
KOMIUIEKCHOW ~ MEXaHHM3al[Ml TPOIECCOB  JOOBIYM  TOJE3HBIX
MCKOMAeMbIX U MPOBEJICHUS TOPHBIX BHIPAOOTOK.
®opmupoBanue 1. KoHCTpyKTHUBHBIE THUIBI PabOYUX HMHCTPYMEHTOB TOPHBIX
Harpy3oxk Ha MalllMH M CIOCOOBl WX MEXaHWYECKOTO B3aUMOJCHCTBUS C
padouem PaspymIaeMbIM MacCHBOM.
HHCTpYMEHTE 2.  CucTtembl MallIvH.
TOPHBIX MaIIUH
3.  Kunaccudukanus ropHBIX MaliiH U 000PYIOBAHHSL.
5 4, Tumbl TOpPHBIX MamIMH 1O WX (QYHKIHOHAIEHOMY

Ha3HAYEHUIO.
5. Marepuaisl, pUMEHsIeMble JUIst U3rOTOBJICHHUS
MHCTPYMEHTOB.
6. MexaHu3M nporecca pa3pymeHus.
7. TloHATHMe »SJIEMEHTAapHOTO MLHKIA pEe3aHus M Xapakrep
M3MEHEHHS CUJI Ha pesIle.




8. 3aKkOHOMEpPHOCTM W3MEHEHHMs Harpy3oKk Ha pe3lax u
SHEpro3aTpaT Ha MpoIecC Pa3pyLICHHUS.

9. Ilpomecc paspyuieHus MHOpOA 3yOuaTbIMH JUCKOBBIMH U
IITHIPEBBIMHU IIAPOIIKAMH.

10. Cuupl, geiicTByOINE HA MIAPOIIKH.

11. Cxembl paspyuieHuss NOpOJ, OTHOCHUTEIbHBbIE 3HAYEHUS
OCEBOI'0 yCHJIUS, MOILIHOCTU Ha BpPALLEHUE M YAApHON MOIIHOCTH
MIPHU PA3TMYHBIX CIIOC00aX OypeHHUs MIMTyPOB U CKBAXKHH.

12. OcHoOBHBIE T'€OMETPUUYECKUE IapamMeTpbl PE3LOB, OypOBBIX
KOPOHOK U IIAPOIIEK PA3IMYHON KOHCTPYKIIHH.

13. KoOHCTpYyKTUBHBIE THIIbI HCTIOJIHUTEIbHBIX OPraHOB (OPraHoOB
paspylieHus), NpeabsBisieMble K HUM TpeOoBaHMA W 00JACTh
MIPUMEHECHUSI.

14. Cxembl Habopa pe3lOB U COPTHOCTh NPOAYKTOB Pa3pyIICHUS

15. Meronpl pacueTa CKOpOCTEHl pe3aHus U MOJAaud, KPyTSIIUX
MOMEHTOB Ha MCIIOJHHUTEIbHBIX OpPraHax W TITOBBIX YCHIMH B
cucTeMax IepeMeIeHHs.

16. OcHOBHBIE THIBI CUCTEM NEPEMELICHUS U KOHCTPYKTHBHBIC
0COOEHHOCTH HX 3JIE€MEHTOB.

Komo6aiinbI 115
OYHMCTHBIX padoT

1. Hasnayenue KOMOAiiHOB, WX OCHOBHBIC (DYHKIIMOHAIILHBIC
AJIEMEHTHI U 001LIEe YCTPOICTBO.

2. KiaccudpukanmoHHble MPU3HAKUA KOMOATHOB.

3. Pabounii vHCTpYMEHT KOMOaliHOB. B3anMocBs3b mapaMeTpoB
paszpymieHuss 3a008 C  pPEeXUMHBIMA U KOHCTPYKTHBHBIMU
rapaMeTpamMi UCIOJIHUTEIbHBIX OPTaHOB.

4. Cuctembl  mepememnieHuss  (mogaun)  KOMOAaWHOB U
peabsBIsieMble K HUM TPeOOBaHMUS.

5. TlpunHnmn paboThl BApUaTOPOB, CKOPOCTH MOAAYN KOMOAWHOB
U ABMDKUTENEH OECIIENHBIX CUCTEM MEPEMELICHHUS.

6. TlpuHIMIMANTBEHBIE KOMIIOHOBOYHBIE CXEMBI OTEYECTBEHHBIX
1 3apyOeKHBIX KOMOAITHOB.

7. Bunsl npuBoaa KoMOalHOB MO pOAY MOTPeOIIEMOI YHEPTUI
U TUITy CUJIOBOTO 000pYTOBaHUS.

8. OO0nacTe NPUMEHEHUS IEKTPUYECKOT0, THEBMATHYECKOTO U
THJIPABINYECKOr0 MPUBOOB KOMOAIHOB.

9. CucreMsl ympaBiieHUS U aBTOMAaTH3allMU TIpolecca padoThI
KOMOaiHOB.

10.CpenctBa OOpbOBI C TBUIBIO TIpH  paboTe W IpaBUia
0e30macHO dKCIUTyaTalnu KOMOAHOB.

11. OcobeHHOCTH KOHCTPYKIMM KOMOAMHOB g JTOOBIYH
KaJTMHHBIX, MAPTAHIIEBBIX U KPUCTAIIIOCOAEPIKAIIUX PY/I.

Crpyrossie
YCTAHOBKH

1. Ha3nayenue, coctaB 000py/10BaHUsI M 00JaCTh MPUMEHEHHUS
CTPYTOBBIX YCTaHOBOK.

2. JlocToMHCTBA W HEAOCTATKU CTPYTOBOM BBIEMKH YTJIA.
Knaccudukanus crpyros.

3. OcobeHHOCTH KOHCTPYKIIMM M TPHUHIUI PaOOTHI CTPYTOB
OTPBIBHOTO U CKOJIB3SIILIETO THUIIOB.




4. CucteMbl epeMelIeHUsI CTPYTOBBIX YCTAaHOBOK Ha 3a00H co
CBOOOJHON M JI03UPOBaHHOHN mopayeil. DIeKTpooOOpyAOBaHHE U
THIPO00OPYJOBAaHHE CTPYTOBBIX YCTAHOBOK.

5. ®akrtopsl, BIUSAIOMINE HA (HOPMUPOBAHHUE BETUUNHBI TATOBOTO
YCUJIHSI CTPYTa M MOIIHOCTB IPUBOJIA CTPYTa

6. IlpuHIMNUANbHBIE KOMIIOHOBOYHBIE CXEMBI M OCHOBHEBIC
TEXHUYECKHE JTaHHBIE OTEYECTBEHHBIX M 3apyOEKHBIX CTPYTOBBIX
ycTaHOBOK. CHCTEMBI yIpaBJICHHUS U aBTOMaTH3AIIH.

7. OCOOEHHOCTHM KOHCTPYKIIMM ¥ 00JacTh IPUMEHEHUS
CKPETepOCTPYTOB.

8. CpenctBa 60pbOBI C MBLIBIO IPU PAbOTE CTPYTOB U MpaBUIIA
0e30macHoO SKCIUTyaTalluu YCTAaHOBOK.

9. Texnuueckue  JaHHBIE M TEXHHKO-?PKOHOMHYECKHUE
mokaszateiln paboThl COBPEMEHHBIX KOMOAWHOBBIX M CTPYTOBBIX
KOMILJIEKCOB.

Kpenn ouncrabix
3a00eB

1. Konctpykiuu pabodyero HHCTPyMEHTa, CXEMBI €r0 YCTaHOBKH
U TIapaMeTpbl pa3pylIeHus 3a00s.

2. VupuBuayanpHble Kpemu, o00JacTe WX  NPUMEHEHUs,
OCHOBHBIE KOHCTPYKTHUBHBIE 3JIEMEHTBI U TEXHUUECKHUE JTAHHBIE.

3. OGecneuenue 6e30macHOCTH Tpyaa pabouux.
ABTOMaTH3aIMs Mporecca padboThl MEXaHU3UPOBAHHBIX KPETIEH.

4, Pabouyme JKHUOKOCTH W HACOCHBIE CTaHIMA CHUCTEM
TUIPOTIPUBO/Ia MEXaHU3UPOBAHHBIX KpEMei.

5. Haznauenme wu TtHunel kpeneir. CocTtaB 00OpyIOBaHUS
MEXaHU3UPOBAHHBIX TUAPOGUIIMPOBAaHHBIX kpernei. Kinaccudukanms
MEXaHU3UPOBAHHBIX KPETEH.

6. OcCHOBHBIE KOHCTPYKTHBHBIE CXEMbl W 3JIEMEHTBI CEKIHi
MEXaHU3UPOBAHHBIX KPEITICH.

7. Knaccudukarms cexiuii. TunoBble THAPABINYECKUE CXEMBI,
THJIPO3JIEMEHTHI U alaparypa yIpaBleHUs! CeKIUIMU Kperei.

8. KoMIlOHOBOUHBIE = CXEMBI M  TEXHUYECKHE  JaHHBIC
COBPEMEHHBIX MEXaHU3UPOBAHHBIX KPETIEH.

9. CooTHomIeHHE MEXAYy MHHHUMAJIbHOW BBICOTOM Kpemu u
MUHHMAaJIbHON BBIHUIMAEMOM MOIITHOCTBIO 0OCITY>KUBAEMOT'0 TJIACTA.

10. Cxema nepemelneHusi CEKIMA; pacueT CKOPOCTH KpeTIeHUs
KPOBJIM ¥ BEJIMYMHBI HE3aKPETIJIEHHOI'O IPOCTPAHCTBA HAa JINHEHHOU
4acTH OYUCTHOTO 3a00s1.

11. BeimonHsiembie byHKIIN u KOHCTPYKILUHU
MEXaHU3UPOBAHHBIX KPEMel MECT COMNPSIKEHHs] OUUCTHOTO 32005 C
MpUJIEraloIMMU BEIPA0OTKaMHU.

OuucrTHbBIC
MeXaHH3HPOBAHHbIE
KOMILIEKCHI

1. TlpousBoautenbHOCT,  KoMmIuiekcoB.  llonstue wu
METOJOJIOTUSl pacyeTa TEOPETUYECKOM, TEXHUYECKOW U
JKCIUTyaTallMOHHON TPOU3BOAUTEIBHOCTH.

2. BrusHue mM3MeHEHHs MapamMeTpoB THAPOIIEMEHTOB Ha
MTPOU3BOIUTEIBHOCTh KOMILIEKCA.




3. OcoOeHHOCTH KOMITOHOBKH 00OPYI0BaHUS KOMILIEKCOB
JUIS TOHKUX M KpPYTOIAAIONUX IUTACTOB. ABTOMATH3AIIUS
KOMIUICKCOB.

Yriaego0nIBaome
arperarsl

1. CocraB 000pynoBaHMs M IPUHIUIHAIbHBIE KOHCTPYKTHUBHBIE
CXEMBI yTJ1e100bIBAIOIINX arperaToB ¢ UCIIOJHUTEIbHBIMU OpraHaMU
LIUKIMYHOT'O ¥ HEMIPEPBIBHOTO JeHCTBUS.

2. CxeMbl ® mapaMmeTpbl paspymeHus 3a60s pabounm
MHCTPYMEHTOM arperaros.

3. CrocoOsI 1 cpeicTBa MoAIepKaHUs IPSIMOTHHEHHOCTH 0a3bl
arperaTa W yIpaBJieHHE arperaToM B mpoduIie miacra.

4. CucteMbl U CpeAcTBa JUCTAHIIMOHHOI'O U aBTOMAaTHYECKOTO
yIpaBJICHUS arperaraMu.

5. OCHOBHBIE TEXHUUECKUE JTaHHBIC U TEXHUKO-IKOHOMHYECKHUE
nokaszatenu paboThl arperaroB Ha MOJOTMX M KPyTO MaJaroIlux
IUIacTax.

6. Cpencrsa mblIeTIOAABICHHS IPU PadOTE arperaTos.

7. OcyuiecTBiI€HUE BBIEMKH YTJs arperaraMu 0e3 NpUCyTCTBUS
moned B 3a00€ C I1eIbI0 TIOBBIMIEHHS O€30MacHOCTH Tpyaa
00CITy>KMBAIOIIETO MEepCOoHAIA.

I'opHonpoxonueckue
MALIMHBbI U
o0opynoBanme

1. CoctaB 060pya0BaHMsI, OCHOBHbIE KOHCTPYKTHBHbBIC THIIBI U
KOMITOHOBOYHBIE CXE€MbI KOMOAIHOBBIX U CTPYTOBBIX KOMILIIEKCOB.

2. T'opHoreonoruueckne W TOPHOTEXHUYECKHE (DaKTOPBHI,
BIIUSIIONINE HA BBIOOp crmocoba u 000pyaoBaHUs IS MPOBEICHUS
BBIPaOOTOK.

3. CrenunaiabHbIe CTIOCOOBI IIPOBEACHUS TOPHBIX BBIPAOOTOK.

4. OtHOocuTenbHbIE OOBEMBI M  TEXHHUKO-KOHOMUYECKHE
MIOKa3aTeH MPOBEIEHUsI BEIPAOOTOK ATUMH CITOCOOaMH.

5. IlepenaTtounble MeXaHU3MBI (TPAHCMUCCHH) U X OCHOBHBIE
KOHCTPYKTUBHBIE JIEMEHTBHI.

BypuibHbie
MALIMHbI

1. Knaccudukanus OypuIbHBIX MAIlMH [0 Ha3HAYCHHUIO,
crocoby OypeHuss T1opoj, o0JacTH MPUMEHEHUS W BHIY
HCIIOJIb3yEMOM SHEPTUU.

2. KoHCTpyKIwst, MpUHIUI IEHCTBUS U OCHOBHBIC TEXHUYECKHE
JAaHHBIC MAIllMH BPAIIaTEIILHOTO OYPEHHUS - PYYHBIX, KOJOHKOBBIX
cBepJ1, OypUIIbHBIX TOJIOBOK U OypOCOOEUHBIX MAIIHH.

3. Mamunbsl yaapHOro (YIapHO-TIOBOPOTHOTO) OypeHHS.

4. BosayxopacnpelenuTeNabHble  YCTpOCTBa U yJapHbIe
MEXaHU3MBI.

5. OtnnuuTenpHble OCOOCHHOCTHM U O0JIACTh MPUMEHEHHS
MaIllMH yIapHO-BPAIIaTEIbHOTO U BPAIIaTEIbHO-YIaPHOTO OypeHusI.

6. Koncrpykmus OCHOBHBIX JJIEMEHTOB. ITorpyxHsie
THEBMOYIAPHUKH ¥ UX TEXHUYECKHE JaHHBIC.

7. KOHCTpyKIUSI OCHOBHBIX 3J€MEHTOB, HNPUHIMI JEHCTBUS U
TEeXHUYECKHE JaHHbIE OTOOMHBIX MOJIOTKOB.

8. Pa0ouuii HMHCTpyMEHT MaIllMH YJapHO-BpallaTeIbHOIO |
BpalaTeabHO-yJapHOTO OypeHusl.




9. Hasnauenwe, 007acThb TPUMEHEHHUS U  OCOOCHHOCTH
KOHCTPYKIIUH IAXTHBIX OyPUIIBHBIX YCTAHOBOK.
10. Tunel OypWIBHBIX TOJOBOK W YCTaHOBOYHO-TIOJAFOIIUX

MIPUCTIOCOOTICHUIN JIS HUX.

11. KoHCTpyKIIUST ~ XOJOBOTO  OOOPYIOBaHUS  CaMOXOIHBIX
OypWIBHBIX YCTaHOBOK.

12. TexHUYEeCKUE JaHHBIC OTCYCCTBEHHBIX U  3apyOeKHBIX
YCTaHOBOK.

13. Cranku st OypeHHS TEXHHMYECKHMX, JETra3alldOHHBIX

CKB)KWH M CKBAXHH ]IS YBJIQXKHEHHUS YTOJILHOTO MacCHBa.
14. Ot6oitnble MoOTKU. X HA3HAYEHHE 1 001aCTh MPUMEHEHUSI.

HIaxTHbIE
OypuibHBIE
YCTAHOBKH M
OypoBbIe CTAHKH

1. BypunbpHble MallUHBI, IIAXTHBIE OYpPHJIbHBIE YCTAaHOBKH U
OypoBbIE CTaHKH, IOIPy304YHBbIE W OYypOIIOrpy30YHBIE MAIIHHBI,
poXoa4Yeckre KOMOAWHBI M INWUTHI, KOMIUIEKCHI IMPOXOAYECKOTO

000pyA0BaHUS.
10 2. bBypoB3pbiBHOH © KOMOAWHOBBIA CIIOCOOBI IMPOBEIACHUS
BBIPaOOTOK.
3. Tumbsl TOpPHBIX  BBIPAOOTOK MO  TEXHOJIOTHYECKOMY
HA3HAYEHUIO M PACIOJIOKEHUIO B IPOCTPAHCTBE.
4. OcHOBHBIE ¥  BCIIOMOTaTelbHbIE  IPOU3BOACTBEHHbIE
MIPOLIECCHI MTPH NMPOBEACHUN OJITOTOBUTEIBHBIX BHIPAOOTOK.
IHorpy3ounsie u 1. Pacuer norpy304HOi CIIOCOOHOCTH LITHEKOB.
Oypomnorpy3ouHbie 2. KoHCTpyKuus ¥ NPUHLMI ACUCTBHS MOTPY304YHBIX OPIaHOB,
MallinHbI B3aUMOCBSI3b MX IapaMETPOB C IapaMeTpaMH HWCIOJHUTEIbHBIX
OpraHoB.
3. Haznauenwue u KaccUpUKAIHS MOTPY309YHBIX MAIIHH.
4. KoHcTpykuuu, mpuHIMIN paboThl, 00JacTb NPUMEHEHUS U
11 TEXHUYECKHE JaHHbIE MOTPY30YHBIX MAIIUH MEPHOJUYECKOrO U
HEeMpPEepBIBHOTO JEHCTBUS.
5. Ompenenenne HEOOXOAMMOIO  HAMOPHOTO  YCWJIUSA H
MOIIHOCTH NIPUBO/Ia IOTPY304HOI0 OpraHa.
6. Hasnauenme m kimaccudukanus Oyponorpy30YHBIX MAIIUH.
Oco0eHHOCTH KOHCTPYKIIMM, JOCTOMHCTBA M HEJOCTaTKU W
TEXHUUYECKHE JaHHbIE OypONOrpy304HbIX MAIIUH.
IIpoxomueckue 1. OtnuuuTenbHBIE 0COOEHHOCTH MPOXOTYECKIX KOMOAHHOB.
KOMOAIHBI U IIUTHI 2. KOHCTpYI{HI/IH U IPpUHIUI IEUCTBUS IpOXOg4ECKOro
12 KoMOaiiHa.
3. OCHOBHBIE TEXHHYECKHE XapaKTEPUCTUKU IPOXOIUECKUX
KOMOalHOB.
Cucremsl 1. CnocoObl pa3pylleHUs TOPHBIX IOPOJ M TEXHUYECKHUE
13 | Mpoxoeckoro CpEACTBa, NPUMEHSEMbIE [ BBIINOJIHEHUS OCHOBHBIX U
o0opyaoBaHus ’

BCIIOMOTATCIIBHBIX IMTPOXOJYCCKUX onepaunﬁ.

5.4. Onucanue KPHUTECPHUEB OICHUBAHUA KOMIIETEeHIIMHA U MKAaJbl OlleHUBAHUSI




[Ipn npomeXyTO4UHON aTTecTaluu B (pOpME 3K3aMEHa UCIOJIb3YETCs CIAEAYIOIast
IIKaJia OLIEHWBAHUSA: 2 — HEYIOBJIETBOPUTEIBHO, 3 — yIOBIETBOPUTENBHO, 4 — XOpoI110, 5
— OTJIMYHO.

Kpurepusimu oneHnBaHus JOCTUKEHNUN ITOKA3ATENIEH SIBISIOTCS:

HaumenoBanue
moKa3ares
OLICHUBaHUS
pe3yibpTaTa 00ydeHus
110 JTUCHUITIJINHE
3HaHus

Kpurepuii onieHuBanust

3HaHUS METOOUK pacueTa OCHOBHBIX TEXHOJOTHYECKUX U KOHCTPYKTUBHBIX
IapaMeTPOB TOPHBIX MAIIHH JJIS TIOJI3€MHBIX TOPHBIX padoT

3HaHUA Ha3HAYCHMS, 00JIaCTh TPUMECHEHHS U KJIACCU(DUKAITUIO MAITHH JJIS TOOBIIH
TOPHBIX MOPOJI MOA3EMHBIM CIIOCOO0M

3HaHUs CIOCO00B pa3pyIeHUs 1 (PU3UKO-MEXaHUYECKHE CBOMCTBA TOPHBIX MTOPOI,
(dhopMHEpoBaHUE HATPY30K Ha paboueM HHCTPYMEHTE TOPHBIX MallliH

3HaHUS KOHCTPYKTHUBHBIX OCOOCHHOCTEH TPOXOIIECKHX KOMOAHHOB W IIUTOB,
KOMOQWHOB JJIi OYUCTHBIX pPabOT, CTPYrOBBIX YCTAHOBOK, KpEMNedl OYMCTHBIX
3200€B, OYMCTHBIX MEXaHU3UPOBAHHBIX KOMIUIEKCOB, YIieI00BIBAIOIINX arperaToB,
MIaXTHBIX OypUIBHBIX YCTAHOBOK U OYPOBBIX CTAHKOB, IIOTPY30UHBIX MAIIHH

YMeHUs BBINOJHATH OCHOBHBIE WHXCHEPHBIC pacy€Thl, TOPHBLIX MAalllWH 1A
IMOA3CMHBIX I'OPHBIX pa60T

YMeHus oTMYaTh U BEIOUPATh COBPEMEHHYI0 SKOHOMUYECKH BHITOJHYIO MAITHHY
JUTSL TIOJ3EMHBIX TOPHBIX pa0OT, OTBEYAIOIIYI0 OCOOCHHOCTSIM MPOM3BOJICTBA
YMmenus IpOBOAUTL PACYCTBhI I'OPHBIX MalIUH N 060py,JJ;OBaHI/ISI I IOA3€MHBIX
TOPHBIX paboT U 00OCHOBBIBATH BBIOOP SKOHOMHYECKH BBITOTHON TOPHON TEXHHUKH
JUTSL 33/TaHHBIX TOPHO-TEOJIOTHYECKUX W TOPHO-TEXHUYECKUX YCIOBUN U O0OBEMOB
TOPHBIX PaboT

YmMmenusa

HaBbiku BIajieHHs METOJUKOW pacueTa OCHOBHBIX TEXHOJOTHUYECKHUX U
KOHCTPYKTHBHBIX ITAPaMETPOB TOPHBIX MAIIHH JJI TOJ3EMHBIX TOPHBIX paboT
HaBpikn BnameHWs OCHOBHBIMH TPHHITUIIAMH TEXHOJIOTHHA DKCILTyaTallMOHHOMN
JIOOBIYU TBEPBIX MOJIE3HBIX UCKOMAEMBbIX

Brnagers HaBbIKaMH OpraHH3allMd TEXHUYECKHMX MEPONPHUATHH MO 00ecredeHUuro
MOCTOSTHHON pabOTOCIIOCOOHOCTH TOPHBIX MAIIMH C 3aJaHHBIMH TEXHHKO-
SKOHOMHUYECKUMHU TapaMeTpaMu IKCILTyaTarluny

Hasrixku

OruieHKa Mpeno1aBaTesieM BhICTABIISIETCS MHTETPAIBHO ¢ YUETOM BCEX MOKa3aTeen
Y KPUTEPUEB OLICHUBAHUS.

Ornenka c(hoOpMUPOBAHHOCTH KOMIIETCHITUH 110 TTOKA3aTe0 3HAHMUS.

Kpurepnii YPOBEHb OCBOEHHS U OLIEHKA

2

3

4

5

3HaHMUS METOINK
pacdeTa OCHOBHBIX
TEXHOJIOTHYECKUX
1 KOHCTPYKTHBHBIX
napamMeTpoB
TOPHBIX MAaIIUH AJIs
MMOJI3EMHBIX
TOpHBIX paboT

He 3HaeT meronux
pacueTa OCHOBHBIX
TEXHOJIOTHYECKUX
1 KOHCTPYKTHUBHBIX
napameTpoB
TOPHBIX MAIINH IS
MOJI3EMHBIX
TOpHBIX padoT

3HAeT METOAUKHU
pacyeTa OCHOBHBIX
TEXHOJIOTHYECKHX
Y KOHCTPYKTHUBHBIX
napameTpoB
TOPHBIX MAIIUH IS
MOJJ3€MHBIX
TOPHBIX paboT, HO
NOJIb3YeTCs
CIIPaBOYHOMN
JIUTEPATY PO

3HAEeT METOAMKHU
pacueTa OCHOBHBIX
TEXHOJIOTHYECKUX
Y KOHCTPYKTHUBHBIX
napaMeTpoB
TOPHBIX MAIINH JUIS
HO/I3MHBIX
TOpHBIX paboT, HO
JIOITyCKaeT OIIHOKH
B OIIpE/IeIICHUN

3HAeT METOAUKN
pacueTa OCHOBHBIX
TEXHOJIOTHYECKUX
1 KOHCTPYKTHBHBIX
napameTpoB
TOPHBIX MAIIIUH IS
[TOI3EMHBIX
TOpHBIX padoT




3HaHUA
Ha3Ha4yCHUs,
o0macTh
MIPUMEHEHUS H
KJIaCCU(DUKAITHIO
MalluH AJid
JIOOBIYM TOPHBIX
TTOPOJI TIOJI36MHBIM
crocobom

He 3Haer
Ha3HAYCHUS,
001acThb
MIPUMEHEHHS U
KJTaCCH(HKAIIIO
MAIlWH I
JOOBIYH TOPHBIX
MOPOJT O3EMHBIM

3HaEeT Ha3HAYCHHE,
o0nacthb
NPUMEHEHUS U
KJTaccu(puKaIuio
MalIuH JJId
JOOBIYM TOPHBIX
MOPOJI MOI3EMHBIM
CIocoOoM, HO

3HaeT Ha3HAYEHHE,
o0nacthb
TMPUMEHEHUS U
KJTaccupuKaIuio
MalIuH JJIid
JOOBIYM TOPHBIX
TIOPOJI MOI3EMHBIM
CIIocoO0oM, HO

3HAET Ha3HAYCHHE,
o0nacthb
TMPUMEHEHUS U
KJTaccu(uKaIuio
MallIuH JJId
JOOBIYM TOPHBIX
TOPOJI MOI3EMHBIM
crmocooom

crnoco6oM MOJIb3YETCsI JIOITYCKAET OIINOKU
CHPaBOYHOM B OTIpE/ICTICHUH
JIUTEepaTypon
3HaHusE CI0COO0B He 3naer 3HaeT crnocoos 3HaeT crnocoos 3HaeT crnocoos
paspymieHus u croco0oB pa3pylieHUs U paspyuieHus u paspyuieHus u
¢usuko- paspyLIeHUs U ¢buzuKo- ¢buzuKo- ¢buzuKo-
MCXaHHYCCKHUC (huzuko- MeXaHU4YeCKHue MeXaHN4YeCKHue MeXaHU4YeCKHue
CBOMCTBA FOPHBIX MEXaHUYECKHE CBOWCTBA TOPHBIX CBOMCTBA TOPHBIX CBOMCTBA TOPHBIX
nopon, CBOWCTBa TOPHBIX TOpOI, TOpOI, TIOpOI,
(dhopmupoBaHue opoJ, (hopMupoBanue ¢opmupoBaHue ¢opmupoBaHue
Harpy3okK Ha (dbopMupoBaHue Harpy3oK Ha Harpy3oK Ha Harpy3oK Ha
pabouem Harpy3oK Ha pabouem pabouem pabouem
HHCTPYMCHTC pabouem HHCTPYMEHTE HHCTPYMEHTE HHCTPYMEHTE
TOPHBIX MAIIWH WHCTPYMEHTE TOPHBIX MAaIllUH, HO | TOPHBIX MAIKUH, HO TOPHBIX MAITUH
TOPHBIX MalllH MOJIB3YeTCS JIOITYCKAET OIINOKU
CIIPaBOYHOM B OIpeJieleHruU
JUTEPATy PO
3HaHus He 3naer 3HaeT 3HaeT 3HaeT
KOHCTPYKTUBHBIX KOHCTPYKTHBHBIX KOHCTPYKTHBHBIE KOHCTPYKTHBHBIC KOHCTPYKTHBHBIC
0COOEHHOCTEH 0coOeHHOCTEN 0COOEHHOCTH 0COOEHHOCTH 0COOEHHOCTH
MIPOXOYECKUX MPOXOAYECKUX MIPOXOTYECKUX MIPOXOTYECKUX MIPOXOTYECKUX

KOMOAHOB U
IIATOB, KOMOAHOB
JUTS OYMCTHBIX
paboT, CTpyroBBIX
YCTaHOBOK, Kpere
OYHCTHBIX 3a00€B,
OYHCTHBIX
MEXaHU3UPOBAHHBI
X KOMIIIEKCOB,
YIJIe100BIBAIOIINX
arperaros,
[IAXTHBIX
OypHITHHBIX
YCTaHOBOK M
OYpOBBIX CTaHKOB,

KOMOAaHOB 1
IIUTOB, KOMOAHOB
JUTSL OYMCTHBIX
paboT, CTPYTroBhIX
YCTaHOBOK, Kpernen
OYHMCTHBIX 3200€B,
OYHCTHBIX
MEXaHU3UPOBAHHBI
X KOMIIJIEKCOB,
YIJIE00BIBAIOIINX
arperaros,
[IaXTHBIX
OypWIBHBIX
YCTaHOBOK H
OYpOBBIX CTaHKOB,

KOMOAHHOB U
IUTOB, KOMOAHOB
JUISL OYUCTHBIX
paboT, CTPYroBBIX
YCTaHOBOK, Kpereu
OYMCTHEIX 3200€B,
OYHCTHBIX
MEXaHHU3UPOBAHHEI
X KOMILIEKCOB,
YTIIeJ00BIBAOIITNX
arperaros,
[IAXTHBIX
OypHIBHBIX
YCTaHOBOK U
OYpOBBIX CTaHKOB,

KOMOAaiHOB 1
IIUTOB, KOMOAIHOB
JUISL OYUCTHBIX
paboT, CTPYroBhIX
YCTaHOBOK, Kpere
OYHCTHBIX 3a00€B,
OYHCTHBIX
MEXaHHU3UPOBAHHEI
X KOMIIJIEKCOB,
YIJIe100BIBAIOIINX
arperaros,
[IAXTHBIX
OypHIBHBIX
YCTaHOBOK H
OYpOBBIX CTaHKOB,

KOMOAHHOB 1
IIUTOB, KOMOAHOB
JUISL OYUCTHBIX
paboT, CTPYroBBIX
YCTaHOBOK, Kpere
OYHCTHBIX 3a00€B,
OYHCTHBIX
MEXaHHU3UPOBAHHEI
X KOMILIEKCOB,
YIJIe100BIBAIOIINX
arperaros,
[IAXTHBIX
OypHIBHBIX
YCTaHOBOK H
OYpOBBIX CTaHKOB,

MOTpy3049HBIX Orpy304HbIX MOrpy304YHBIX Orpy304HbIX Orpy304HbIX
MallvH MaIlnH MallHH, HO MallHH, HO MallnH
MOJIB3YCTCS JOIyCKaeT OIIUOKH
CIIPABOYHOMU B OIIPEIEICHUN
JIUTEPATY PO

OIIGHKa C(I)OpMI/IpOBaHHOCTI/I KOMHCTGHIII/Iﬁ 10 MOKAa3aTeI0 Y MEHHUS.

Kpurepuit YpOBEHb OCBOEHUSI U OLICHKA
2 3 4 5
YMeHus He ymeer VYMeeT BLIIONHATE | YMEET BBIIOAHATE | Y MEET BBIIOIHATE
BBIIIOJIHATH BBIIOJIHATD OCHOBHBIE OCHOBHBIE OCHOBHBIE
OCHOBHBIE OCHOBHBIE HH)KEHEPHBIE HHKEHEPHEIE HHKEHEPHEIE
HHKEHEPHBIE HHKEHEPHBIC pacyeThl, TOPHBIX pacyeThl, TOPHBIX pacyeThbl, TOPHBIX




pacyeThl, TOPHBIX pacyeThl, FTOPHBIX MalIuH A7 MalIuH A5 MalluH AJs
MAaIIUH JJIs MAITIH [ MOI3EMHBIX TOPHBIX MOI3EMHBIX MTO3EMHBIX
MOA3EMHBIX MOA3EMHBIX paboT ¢ TOPHBIX paboT, HO TOPHBIX paboT
TOPHBIX paboT TOPHBIX paboT WCTIONB30BAaHUEM | JIOITyCKAeT OINOKHU
CIIPaBOYHOMU
JIUTEPATy PO
YMenus oTau4arh u He ymeer Ywmeer otnuyath 1 | YMEET oTiiMyath U | Y MEET OTJINYATh U
BBIOMPATH OTJIIMYATH U BBEIOMPATH BBEIOMPATH BBIOMPATH
COBPCMCHHYIO BEIOHPATH COBPEMECHHYIO COBPEMECHHYIO COBPEMECHHYIO
SKOHOMHUYECKHU COBPEMEHHYIO SKOHOMHYECKHU SKOHOMHYECKHU SKOHOMHYECKHU
BBIT'OJIHYH0 MAllIUHY SKOHOMHUYECKHU BBIFOJHYIO MAIIMHY | BBICOJHYIO MAaIIUHY | BBICOJHYIO MAalIUHY
U1 TIOA3E€MHBIX BBITOJHYIO JJIA TIOA3€MHBIX I TIOA3€MHBIX IS TIOA3€MHBIX
TOpPHBIX padoT, MalIuHy a8 TOPHBIX paboT, TOPHBIX paboT, TOPHBIX paboT,
OTBEYAIOLIYIO MOA3EMHBIX OTBEYAIOIYIO OTBEYAIOIIYIO OTBEYAIOIIYIO
0COOEHHOCTAM TOpPHBIX padoT, 0COOEHHOCTAM 0COOEHHOCTAM 0COOEHHOCTSAM
IIpOu3BOACTBA OTBEYAIOIIYIO MIPOU3BOJCTBA C IpOU3BOACTBA, HO MIpOU3BOJACTBA
0COOCHHOCTSIM WCIIONb30BAaHUEM | JIOITyCKAeT OIIMOKHU
MPOU3BOJICTBA CIIPaBOYHOMU
JUTEPaTypoH
YMeHust NpOBOJUTD He ymeer YmMeert npoBouTh | YMEET MPOBOANUTL | Y MEET MPOBOIAMUTH
pacyeTbl TOPHBIX MIPOBOJUTH pacyeTbl TOPHBIX pacyeTsl TOPHBIX pacyeTsl TOPHBIX
MalluH 1 pacyeTsl TOPHBIX MaIuH 1 MaIuH 1 MaIluH U
000pyIOBaHMS ISt MalluH U obopymoBaHus st | 00OPYIOBaHUs sl | 00OPYAOBaHUS IS
NOA3EMHBIX 00opymOBaHUS U | MOJ3EMHBIX TOPHBIX MOA3EMHBIX MOA3EMHBIX
TOPHBIX paboT MTOI3€MHBIX pabot u TOPHBIX PaboT H TOPHBIX paboT u
00OCHOBBIBATH TOPHBIX PaboT U 000CHOBBIBATH 000CHOBBIBATH 000CHOBBIBATh
BBIOOD 000CHOBBIBATH BEIOOp BEIOOp BEIOOD
SKOHOMHUYECKHU BEIOOD SKOHOMHYECKHU SKOHOMHYECKHU SKOHOMHYECKHU
BBITO/IHOW TOPHOM DKOHOMHUYECKH BBITOJJHOM TOPHOM | BBITOJHOM TOPHOH | BBITOJHOM TOPHOMU

TCXHUKH JJIs1
3aJaHHBIX TOPHO-
T'COJIOTUYCCKHX U

BBITOJJHOU TOpHOI
TEXHUKH IS
3aJIaHHBIX TOPHO-

TCXHUKH IJIs1
3aJaHHbIX T'OPHO-
T'COJJOTUYCCKUX U

TCXHUKH IJIs1
3aJaHHBIX TOPHO-
TCOJIOTUYCCKUX U

TCXHUKH TJIsA
3aaHHbIX TOPHO-
TCOJIOTUYCCKUX U

TrOpHO- Ire€0JIOTHYECKHUX U TOpHO- TOpHO- TOpHO-
TEXHUYECKUX TOpHO- TEXHHYECKUX TEXHHYECKUX TEXHUIECKUX
YCIIOBHH H TEXHUYECKUX YCIIOBUM U YCIIOBUM U YCIIOBUU U
00BEMOB FOPHBIX YCIIOBHH H 00BEMOB FOPHBIX 00BEMOB FOPHBIX 00BEMOB TOPHBIX
pabor 00bEMOB FOPHBIX pabort c pabor, HO pabor

pabot HCTIOJIb30BaHUEM | JIOITyCKaeT OLINOKH
CIIPaBOYHOM
JIUTEPATYy PO
Onenka c)oOpMHUPOBAHHOCTH KOMIIETCHIUHN IO TToKazaTento HaBbiky.
Kputepuit YpoBEeHb OCBOEHUS M OLICHKA
2 3 4 5
Hapbiku Biagenus He Bianeer Bnageer Bnaneer Bnaneer
METOJUKOMN METOIUKON METOIUKOM METOIUKOMN METOIUKOMN
pactdcTra OCHOBHBIX | pacueTa OCHOBHBIX | pacde€Ta OCHOBHBIX | pacuera OCHOBHBIX | pacue€Ta OCHOBHBIX
TE€XHOJIOTHYCCKUX | TEXHOJOTMYECKUX | TEXHOIOTMYECKHX | TEXHOJOTMUYECKHUX | TEXHOJOTHMUYECKUX
U KOHCTPYKTUBHBIX | ¥ KOHCTPYKTHBHBIX | M KOHCTPYKTHBHBIX | M KOHCTPYKTHBHBIX | M KOHCTPYKTUBHBIX
napaMeTpoB rmapaMeTpoB rapaMeTpoB rapaMeTpoB rapaMeTpoB
TOPHBIX MAalIVH VI | TOPHBIX MAIIUH JUISl | TOPHBIX MAIMH JUIS | TOPHBIX MAIIMH 7S | TOPHBIX MaIlluH 7S
MOJ3EMHBIX MOJI3EMHBIX MOJI3EMHBIX MOJI3EMHBIX MOJI3EMHBIX
TOPHBIX paboT TOPHBIX padoT TOPHBIX paboT, HO | TOPHBIX PaboT, HO TOPHBIX padoT
MOJIB3YETCS JIOTTyCKaeT OIUOKH
CIPaBOYHOM B pacueTax

JuTepaTypoun




Hagbixu Bnagexus He Bmageert Bmageer Bnaneet Bnaneert
OCHOBHBIMHU OCHOBHBIMHU OCHOBHBIMH OCHOBHBIMH OCHOBHBIMH
NpUHLMIIAMU NpUHIUIIAMU NpUHIUIAMU NpUHIUIAMU NPUHIUIIAMU
TEXHOJIOTHIA TEXHOJIOTUI TEXHOJIOTUHN TEXHOJIOTUI TEXHOJIOTUI
OKCILTyaTallMOHHON SKCIUIYaTallMOHHOM | 3KCIUTyaTallMOHHOM | 3KCIUTyaTallMOHHOW | 3KCIUTyaTallMOHHOM
NOOBIMM TBEPIBIX JOOBIYH TBEPABIX JOOBIYM TBEPIBIX JOOBIYHM TBEPABIX JOOBIYH TBEPABIX
TIOJIC3HBIX TOJIE3HBIX MOJIE3HBIX TIOJIE3HBIX TIOJIE3HBIX
HCKONACMbIX HCKOIIaeMBbIX HCKOIIaeMBbIX, HO HCKOIIaeMBbIX, HO HCKOIIaeMBbIX
MOJIb3YETCsI JIOITyCKAET OINOKU
CIPaBOYHOM
JIUTEepaTypon
Braners naBbIKaMu He Bianeer Bmageer Bnaneer Bnaneer
OpraHu3aluu HaBBIKAMH HaBBbIKAMHU HaBBIKAMH HaBBIKAMH
TEXHUYCCKUX OpraHu3aluu OpraHu3aluu OpTraHU3aluu OpTraHU3aluKu
MEPONPUATHUI 10 TEXHHYECKUX TEXHHYECKUX TEXHHYECKUX TEXHHYECKUX
obecreveHuo MEPOINPHUATUH T10 MEPOIPHUATHUI 10 MEPOIPHUATU T10 MEPOIPHUATUI T10
HOCTOSIHHOM obecredeHunto obecrieueHnIo obecrieueHuIo obecrieueHutIo
paboTocrnoco6HOCT MMOCTOSIHHOU MMOCTOSIHHOM MMOCTOSIHHOM MMOCTOSIHHOMN
Y TOPHBIX MAlIMH € | paboTOCIOCOOHOCT | PabOTOCIOCOOHOCT | PaboTOCIOCOOHOCT | PabOTOCHOCOOHOCT
3aJjaHHbIMU Y TOPHBIX MAIIMH C | U FTOPHBIX MAIIMH C | ¥ TOPHBIX MAIlUH C | ¥ FOPHBIX MAILIUH C
TEXHHUKO- 3a/IaHHBIMHU 3aIaHHBEIMHU 3aJaHHBIMU 3aJaHHBIMU
SKOHOMHYCCKMMHI TEXHUKO- TEXHUKO- TEXHUKO- TEXHUKO-
napameTpamu SKOHOMHUYECKUMH SKOHOMHYECKUMHU SKOHOMHYECKUMHM SKOHOMHYECKUMHM
OKCIUTyaTaluuu napaMmeTpamu napaMeTpaMu rnapaMeTpaMmu napaMeTpaMmu
JKCIUTyaTaIlul IKCIUTyaTallu, HO | SKCIUTyaTarluu, HO JKCIUTyaTaIif
MOJIB3yETCsI JIOITYCKAET OINOKU
CIIPaBOYHOM

JUTEPATypoH




6. MATEPUAJIBHO-TEXHUYECKOE
N YYEBHO-METOUYECKOE OBECIIEYEHHUE

6.1. MaTtepuajibHO-TeXHHYECKOe oOecleyeHmne

Ne HaumMmeHnoBaHue crenuanbHBIX HoMelneHuid 1 | OCHAILEHHOCTD CIIENUAILHBIX [IOMEIEHUN U
MTOMEMICHUH JIJI1 CAMOCTOSITEIbHOU PabOThI MTOMENICHUH /11 CAMOCTOSITEIbHOM PabOTHI
1 VYyeOHass ayauTopust Juis  OpoBeldeHUs | MyJabTUMENIUNUHBIM POEKTOP, NEPEHOCHOU

MPAKTUYECKUX  3aHATHH, KOHCYJbTAIMi, | KpaH, HOYTOYK, KOMIIbIOTEPbI
9K3aME€Ha, CAMOCTOSATEILHON PadOThI

2 YuranbHbli 3all 6ubnuoTeKH g | Cnenuanu3upoBaHHAs mebenb;
CaMOCTOSITENIbHOM pabOThI KOMITBIOTEPHAsI TEXHUKA, IOJKIIOYEHHAs K

cetu «MHTepHeT», uMemas JIOCTYN B

AIIEKTPOHHYO MH(OPMaLIMOHHO-

00pa30BaTEIBHYIO CpeLy

6.2. JInueH3uoHHOE M CBOOOHO pacpoCTPaHsAeMoe IPOrPaMMHoOe o0ecriedeHue

Ne [IepeyeHs MUIIEH3MOHHOTO PexBU3UTHI TOATBEPKIAIOIIETO TOKYMEHTA
IPOrpaMMHOr0 00ecreueHusl.

1 | SolidWorks 2017-2018 Jlunensuonnbrii  goroop Ne L010317-7 Jlunensus
DassaultSystemes, 500 pabounx mecT

2 | AutoCAD 2022 Autodesk Education Master Suite (Ne sur. 7053026340)

3 | Microsoft Windows 10 | Cormamenne Microsoft Open Value Subscription

KopriopatusHas V6328633. Cornamenune aevicreutensho ¢ 02.10.2017 mo

31.10.2023). Horosop IIOCTaBKU I10

0326100004117000038-0003147-01 ot 06.10.2017

4 | Microsoft Office Professional Plus | CornamenuneMicrosoftOpenValueSubscription\VV6328633.
2016 Cornamenue geiictsureisao ¢ 02.10.2017 mo 31.10.2023
5 | Kaspersky  Endpoint  Security | Cyouuiien3uonnsiii jorosop Ne 102 ot 24.05.2018. Cpoxk
«Crannmaptabiii Russian Edition» nercreug nunensun 1o 19.08.2020
['paxxnancko-npaBoBoit JloroBop (Kontpakrt) Ne 27782
«ITocraBka mpoJIeHHs] TpaBa MOJIL30BAHUS (JIMLIEH3UH)
KasperskyEndpointSecurity ot  03.06.2020.  Cpox
nevicteug nauuedsuu 19.08.2022r.

6 | GoogleChrome CBob6oaHO pacnpoctpansemoe [1O coriacHo yCIOBHSIM
JIMIIEH3UOHHOTO COTJIANICHHUS
7 | MozillaFirefox CBobomHo pacmpoctpansiemoe [1O cormacHo yCIOBHSIM

JIMIICH3MOHHOT'O COIJIalliICHUA

6.3. llepeueHb y4eOHBIX U3IaAHUI U YU4eOHO-METOIMYECKHX MATEPHAIOB
1. KanroBuu JI. U., Imutpuenko B. I'. T'opHbie MammHbI ¥ 00OpyJOBaHHE

NOJI3EMHBIX TOPHBIX palOT : METOJ.yKa3aHUsl K BBIINOJHEHUIO KYpPCOBBIX palbOT st
CTyneHTOB HampasieHus noarot. 21.05.04. - benropox: Usn-Bo BI'TY, 2016.- 36 c.

2. Kanrosuu JI. ., Amutpuenko B. I'., Anekcanaposa E. b. ['opHbie MamiuHbI U
000pyI0BaHUE MOA3EMHBIX TOPHBIX pa0OT : METOJ.yKa3aHUs K BBIMOJHEHHUIO MPAKT.

3aJlaHuid U CaMOCTOSIT. PabOThI JJiA CTYJEHTOB crenuanibHocTu 21.05.04. - Benropos:

Hszn-Bo BI'TY, 2016.- 39 c.



3.Kanrosuu JI. U., Amutpuenko B. I'., I'epacumenko B. b. 'opubie Mammnsl u
000py/I0BaHUE MOJ3EMHBIX TOPHBIX PadOT: METOAMYECKHE YKa3aHHUS K BBIIOJIHEHUIO
naboparopHsix padot. benaropoa: Mzn-sBo BI'TY, 2015.- 64 c.

4. Kanrouu JL.U., Mep3msakoB B.I'. I'opHble MamuHbl U 00OpyAOBaHHUE IS

MOA3EMHBIX TOPHBIX paboT: Yueb. [locobue — Mocksa: U3a-so MITY, 2013 - 408 c.

6.4. IlepeyeHb MHTEPHET PeCypPcoB, NpodeccHOHAIBHBIX 023 TaHHbIX,
HH(OPMANMOHHO-CIIPABOYHBIX CHCTEM
1. Kanrosuu JI. U., Imutpuenko B. I'., Anekcanaposa E. b. ['opHble MamuHbI 1

000pyI0OBaHUE TMOA3EMHBIX TOPHBIX pabOT : METOJ.yKa3aHUsS K BBIMOJHEHHUIO TPAKT.
3aIaHUN M CaMOCTOAT. pabOTHI JJIsl CTYJIeHTOB crenuanbHocTH 21.05.04. - benropon:
N3n-so BI'TY, 2016.- 40 c.
(https://elib.bstu.ru/Reader/Book/2016040113211789400000656442)

2.Kanrosuu JI. ., Imutpuenko B. I'., I'epacumenko B. b. ['opHbsle Mammnbl 1
000pyI0BaHUE MOA3EMHBIX TOPHBIX pPa0OT: METOJMYECKHE YKa3aHHsS K BBITOJHEHHUIO
nabopatopHsix padot. benropoa: Mzn-sBo BI'TY, 2015.- 64 c.

(https://elib.bstu.ru/Reader/Book/2015120716113568200000657667)

3. KantoBuu JI. ., Imutpuenko B. I'. ['opHble MamuHbl 1 000pyA0BaHNE TTOI3EMHBIX
TOPHBIX PabOT : METOJ.yKa3aHWs K BBINOJHEHUIO KYPCOBBIX paldOT sl CTYJEHTOB

Hanpasienus noarot. 21.05.04. - benropon: Usn-Bo BI'TY, 2016.- 36 c.


https://elib.bstu.ru/Reader/Book/2016040113211789400000656442
https://elib.bstu.ru/Reader/Book/2015120716113568200000657667

7. YTBEPXKJIEHUE PABOYEN ITIPOTPAMMBbBI

PabGouass mnporpamma yTBepxkaeHa Ha 20 /120 y4eOHBIM TOJ

6e3 U3MEHEHHH / C N3MEHEHUSIMH, TOTIOIHEHUAMU

[Tpotokomn Ne 3acenanus kadeapsl OT « » 20 r.

3aBeayrommii kaheapoi

noanuck, GO

Jnupexrop nHcTUTYyTa

noanuck, ®UO

! HysxHo€ Mo 4epKHyTh





