MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUCKOU ®EEPALIN

OEJJEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUPEXJIEHUE
BBICHIEI'O OBPA30BAHUMA

«BPATCKHWMN T'OCYJAPCTBEHHBIV YHUBEPCUTET»

Ka(])enpa NOABEMHO-TPAHCIIOPTHLIX, CTPOUTEIbHDBIX,
AOPOKHbIX MAalllIUH U oﬁopyszaHml

YTBEPXIAIO:

[IpopekTop no yueOHO# padoTe

E. . JlykoBHuKOBa
« » 201 r.

PABOYAS ITPOTPAMMA JUCHUITJIMHBI

IKCINIYATAIUA IOABEMHO-TPAHCIIOPTHBIX, CTPOUTEJIBHBIX,
JOPOKHBIX CPEACTB 1 OBOPY1IOBAHUA

b1.5.19.21 (rox nabopa 2014-2015)
b1.5.20.21 (rox nabopa 2016-2018)

CHHELHUAJIBHOCTD

23.05.01 HazeMHbIe TPAHCTIOPTHO-TEXHOJIOTHYECKHUE CPEICTBA

CIIEUAJIN3ALUA

HOI['LCMHO-TpaHCHOpTHLIe, CTPOUTEC/BbHBIC, TOPO’KHBIC CPEACTBA H oﬁopyszaHne

KBanudukanusi BBITYCKHUKA: WHKEHED
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1. IEPEYEHb INIAHUPYEMBIX PE3YJIbTATOB OBYYEHUA 11(0)
AACHUIIIMHE, COOTHECEHHBIX C IIJIAHAPYEMBIMH PE3YJbTATAMH
OCBOEHMHSA OBPA3OBATEJIbBHOMU ITPOI'PAMMBbI

BI/IL[ ACATEJIBbHOCTH BBIITYCKHUKA

I[I/ICHI/IHJ'II/IHa OXBaTbIBacT Kpyr BOIIPOCOB, OTHOCAIIIUXCA K MMpOU3BOJCTBCHHO-
TCXHOJIOTUYCCKOMY BHIY HpO(i)eCCHOHaHBHOﬁ ACATCIIbHOCTHU BBIITYCKHHUKAa B COOTBCTCTBHU C
KOMIIECTCHIUAMUA U BUAAMU NCATCIbHOCTHU, YKa3aHHBIMU B y‘l66HOM IIJ1aHC.

eab AMCIUATUIMHBI

- OCYHICCTBJIICHHE WH(OPMAIITMOHHOTO TOWCKA MO JKCIUIyaTallud TMOIbEMHO-TPAHCIIOPTHBIX,
CTPOUTEIBHBIX, JOPOKHBIX CPEACTB U 000PYIOBaHNUS;

- ydJacTHe B COCTaBE KOJUICKTHBA WCIIOJHUTEICH B pa3padOTKe TEXHUYECKHUX YCIOBUU Ha
MMPOCKTUPOBAHNUEC U TCXHUYCCKOC OIMMMCAHUC IMMOABCMHO-TPAHCIIOPTHBIX, CTPOUTCIIbHBIX, JOPOKHBIX
CPEJICTB B 00OPY/I0OBAHMS,

- ydacTH€ B COCTaB€ KOJUIEKTHBA WCIIOJHUTEIEH B MPOCKTUPOBAHUM M IKCILTyaTalluu
MOTbEMHO-TPAHCIIOPTHBIX, CTPOUTEILHBIX, TOPOKHBIX CPEJICTB U 00OPYIOBAHHUSI.

3aga4u AUCHHUILINHBI

- 1aTb oO0mue cBeneHUs 00 OCHOBHBIX TEHICHIMAX W HANpPaBICHUSAX B Pa3BUTHU
000pyI0BaHUs, UCIIOJIB3YEMbIX Ha MPEIIPUATHSIX CTPOUTEIBHOTO KOMIUIEKCA:

- 1aTh 0OIIMe CBEJEHHS 00 OCHOBHBIX HAay4YHO-TEXHHYECKHX MpoOjIeMax M MEepCHEeKTUBAX
pa3sBUTHSI HAYKU U TEXHUKH B 00JaCTU CTPOUTENBHON HHIYCTPUH.

Copaepxanue IlepeyeHb MIAHUPYEMBIX Pe3yJbTATOB
KOMIIeTeHIN I 00y4yeHus 10 TUCHHILINHE

1 2 3
OK-1 | cmocoOHOCTP K aOCTPaKTHOMY | 3HATh:
MBIIJICHHUIO, aHATTU3Y, CHHTE3Y -OCHOBHBIE TMOHSTUS B cepe Ha3eMHBIX
TPAHCIIOPTHO-TCXHOJOTMYCCKUX CPCACTB,
yMeThb:
-000011aTh, aHAJIN3UPOBATh,
CUCTEeMAaTU3UPOBATh uH(bOpMAaIIHIO B
oOnactu Ha3eMHBIX TPaHCIOPTHO-
TEXHOJOTHYECKHUX CPECTB;
BJIAJ1eTh:
-CIIOCOOHOCTSIMU K abcTpakTHOMY
MBIIIUICHUIO, aHaliu3y, CHHTE3y B cdepe
HA3eMHBIX TPaHCIOPTHO-TEXHOJIOTUYECKUX

CPEACTB.
IIK-11 | cmocoGHOCTH OCYUIECTBJISTH 3HATD:

KOHTPOJIb 3a rnapaMmeTpamu| ~-MeTOAUKY KOHTPOJIA rnapameTpoB

TEXHOJIOTHUECKUX MIPOLIECCOB| TEXHOJIOTHYECKUX MPOIIECCOB "

MPONU3BOJACTBA u OKCILTyaTaluy| SKCIIyaTalud CpEACTB MEXaHU3aAlUu U

HA3EMHBIX TPAHCIIOPTHO- aBTOMAaTU3allMU TOJABEMHO-TPAHCIIOPTHBIX,

TEXHOJOTUYCCKUX CpEaAcCTB )51 HX| CTPOUTCIIBHBIX W OOPOKHBIX pa60T n ux

TEXHOJIOTUYECKOr0 000py10BaHUs TEXHOJIOTUYECKOT0 000py10BAHUS;

YMeTh:

-IIPOBOJIUTH KOHTPOJIb 3a TapaMeTpamu

TEXHOJIOTUYCCKUX ImponeccoB u

9KCIUTyaTalliil CpPEACTB MEXaHM3alluu U
aBTOMaTu3alli IOABEMHO-TPAHCIIOPTHBIX,
CTPOUTENBHBIX M JOPOXKHBIX PadOT M HX
TEXHOJOTHYECKOro 000py10BaHuS;
BJIaJeTh:

-METOAMKAMHU KOHTPOJSI 32 TapaMeTpamu




TEXHOJIOTHYCCKHX IMponecccoB u
OKCIUTyaTaluu CpCACTB MCXaHHU3aAllUu H
aBTOMaTu3alli IOABEMHO-TPAHCIIOPTHBIX,
CTPOUTCIIBHBIX W JOPOKHBIX pa60T n ux
TE€XHOJIOTHYCCKOI'O O60py,I[OBaHI/IH.

[1K-12

CIIOCOOHOCTh IIPOBOJUTD
CTaHJapTHBIC HCIBITAHUS HA3EMHBIX]
TPAHCIIOPTHO-TCXHOJOTUICCKUX
CPEACTB M HX TEXHOJIOTHYECKOTO
000py1I0BaHUS

3HATh:

-METOJIMKA  CTaHJAPTHBIX  HCIIBITAHUHN
HA3eMHBIX TPAHCHOPTHO-TEXHOJIOTHYECKUX
CpencTB u UX  TEXHOJOTUYECKOTO
obopynoBaHus,

yMeThb:

-IPOBOAWTH  CTAHIAPTHBIC  HCIBITAHUS
Ha3eMHBIX TPAHCIOPTHO-TEXHOIOTHYCCKHX
CpencTB u UX  TEXHOJOTHYECKOTO
00opyI0BaHNS;

BJIA/1€Th:

-HaBbIKAMH  TIPOBEJICHUS  CTaHJAPTHBIX
UCTIIBITAHUH  HA3eMHBIX  TPAHCIIOPTHO-
TEXHOJIOTHYECKUX Cpe/cTB U ux
TEXHOJIOTHYECKOT0 000pyIOBaHUSI.

I1CK-2.8

CIIOCOOHOCTH OCYIIECTBIISTh
KOHTPOJIb 3a napaMeTpaMu
TEXHOJOTHYECKMX  IPOIECCOB U
IKCILTyaTaIuu CpeICTB
MEXaHHU3allMd W  aBTOMAaTH3allhH
MOIbEMHO-TPAHCIIOPTHBIX,
CTPOHUTEIILHBIX U JIOPOXKHBIX padoT
u 150.4 TEXHOJIOTHYECKOTO
o0opynoBaHus

3HATh:

-METOUKY KOHTPOJIA [apaMeTpoB
TEXHOJOTUIECKUX IPOLIECCOB "
9KCIUTyaTalliil CPEACTB MEXaHM3aluu |
aBTOMATHU3alMU I10BEMHO-TPAHCIIOPTHBIX,
CTPOUTCIIBHBIX W OOPOKHBIX pa60T n Hux
TEXHOJIOTUYECKOT0 000py10BaHMS;

yMeThb:

-IPOBOJUTH KOHTPOJb 3a IapaMeTpamu
TEXHOJIOTMYCCKUX mponeccoB u
9KCIUTyaTallul CpPEACTB MEXaHM3aluu U
aBTOMaTu3allvi MOABEMHO-TPAHCIIOPTHBIX,
CTPOUTENBHBIX M JOPOXKHBIX PabOT M HX
TEXHOJOTHYECKOro 000py10BaHuS;
BJIaJeTh:

-METOJMKaMH KOHTPOJI 3a MapaMeTpamMH
TEXHOJIOTUYECKUX HpPOLIECCOB u
OKCIUTyaTalliil CPEACTB MEXaHM3aluu |
aBTOMaTH3allUd MOJbEMHO-TPAHCIOPTHBIX,
CTPOUTCIIBHBIX H JOPOXKHBIX pa60T n Hux
TEXHOJIOTUYECKOr0 000py1I0BaHHUSI.

I1CK-2.9

CIIOCOOHOCTh MIPOBOAMTD
CTaHJApTHBIE MCIIBITAHUS CPEJICTB
ME€XaHHu3aluu H aBTOMaTHu3aluu
M0JTbEMHO-TPAHCIIOPTHBIX,
CTPOMUTENBHBIX U TIOPOXKHBIX padboT

3HATh:

-METOJIMKA  CTaHAAPTHBIX  HCIBITAHUHN
CTPOWUTENBHBIX ¥ JIOPOXKHBIX MAallMH |
o0opynoBaHus,

yMeThb:

-IPOBOJUTHh  CTaHJAPTHBIE  MCIBITAHUS
CPeACTB MEXaHHW3allMd W aBTOMATH3alUU
M0JTbEMHO-TPAHCIIOPTHBIX, CTPOUTENIBHBIX U
JOPOKHBIX padoT;

BJIaJeTh:

-HaBBIKAMH  TPOBEICHUS  CTaHIAPTHBIX
UCHIBITAHUNA  CPEICTB ~ MEXaHM3allUu U
aBTOMAaTH3aIlMA TOHEMHO-TPAHCIIOPTHBIX,
CTPOUTENBHBIX M JJOPOXKHBIX Pa0OT.




2. MECTO JUCHMIIJIMHBI

ITPOI'PAMMbI

Jucrunnmna

B1.5.19.21(51.5.20.21)

B CTPYKTYPE

DKCIUTyaTalus

CTPOUTEINLHBIX, JOPOXKHBIX CPEACTB U 000PYIOBaHUS OTHOCUTCS K 0a30BOM HYaCTH.

JucrurirHa DKCIITyaTayst Mo beMHO-TPAHCIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX CPE/ICTB
U obopynoBaHus 0azupyeTcs Ha 3HAHUSX, MMOJIYYEHHBIX MPU W3YYECHUH AMCUUIUIMH: [uapaBnuka u
THIPOIHEBMONPUBO/, lIpoekTupoBaHUEe NOABEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JOPOXKHBIX
CPEJCTB U 000pYyI0BaHUS.

OcHOBBIBasiCh Ha M3YYCHUHU I[E€PEUMCICHHBIX TUCHUIUIMH OKCILTyaTalyst I0bEMHO-
TPAHCHOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX CPEACTB U OOOPYAOBAHHS IMPEICTABISAET OCHOBY JUIS
U3y4eHUs] JUCHMIUIMH. JluHamMuka u mpodHocTh, [loBbimeHne 3¢(eKTHBHOCTH CTPOUTENBHO-
JOPOXKHBIX CPEJICTB U 00OPYAOBAHUSI.

OBPA3OBATEJILHOMN

IMOABEMHO-TPAHCIIOPTHEIX,

Takoe cHUCTEMHOE MEXKIUCHMUIUIMHAPDHOE M3Y4YEHHWE HANpaBiIE€HO Ha JIOCTH)KEHHUE
tpedyemoro @I'OC ypoBHS MOATOTOBKH MO KBATU(PHUKAIIMHA HHXEHED.
3. PACITIPEJEJIEHUE OFBEMA JJUCHUIIJIMHBI
3.1. Pacnipenesienue o0bemMa qMCUMILIMHBI IO ()opMaM 00yUeHHUs
Tpyooemkocmb OucyunIuHbl 6 Uacax
g g pomen
9} § v Y [ p y
Dopma J = § S S Kypcoeoii mounoi
00yueHnus g § = S E npoekm ammecma
S s S
S| 5|5 s |8 f§ | 8 wun
<18l 5| 5| 5|85 8§ | g8
SIS 8] EISS 2§ | &8¢
O 8 | | 8 8§ RS O ]
1 2 3 4 5 6 7 8 9 10 11
Ounas 5 9 | 108 | 68 | 34 | 17 17 4 KII 3K3aMEH
3aouHasi 6 - | 108 | 36 8 14 14 63 KII JK3aMeH
3aounas - - - - - - - - - -
(ycxkopeHHoe
o0y4eHue)
OuHo-3204Has - - - - - - - - - -

3.2. Pacnpenesnienne o0beMa AMCUMILIMHBI 110 BUIAM YUeOHbIX 3aHATHI U TPYA0EMKOCTH

em.u. 6 Pacnpeoenenue
Tpyoo- UHMEPAKMUBHOIL, no cemecmpanm,
Buo yueonuvix 3anamuii eMKOCIb | aKmueHoll, UHHO8A- uac
(uac.) UUUOHHOUL hopmaXx, 9
(uac.)
1 2 3 4
|. KontakTHasi pa6oTa 00y4aomuxcs ¢
npenoaasaresieM (Bcero) 68 20 68
Jlexmu (JIk) 34 10 34
JlabopaTopusie paboTsl (JIP) 17 5 17
[Ipaktuueckue 3anarus (113) 17 5 17
Kypcosoii mpoexr (KIT) + - +
I'pynmoBsie (MHAMBUIYANIbHBIC) KOHCYIbTAIIMN + R +




I1.CamocTosiTesqIbHAS padoTa 00y4AIOLIUXCS
4 - 4
(CP)
[ToaroToBka k 1abopaTOPHBIM paboTaM 1 - 1
IToaroToBKa K MPAaKTUYECKHM 3aHSATHSIM 1 - 1
[ToaroToBKa K 9K3aMEHY B TEUECHHE CEMECTPa 1 - 1
BprImosHeHIE KypCcOBOTO TPOEKTa 1 - 1
I11. IpomexkyTOUHASI aTTECTALMS OSK3aMEH 36 - 36
OO01mas TpyI0eMKOCTh JUCHMIUIMHEI . ......  Yac. 108 - 108
3a4. efl. 3 - 3

4. COAEP) KAHUE JUCIIUIIVINHBI

4.1. Pacnpeuenelme pa3ae/;ioB TMCHUILIMHBI 110 BUAAM y‘leﬁHBlX 3aHATHH

- 111 04HOM GopMBI 00yYeHUs:

pas-
oena

memol

Haumenosanue
pazdena u
mema OuCyuUnIUHbL

Tpyooemxocmo,

(uac.)

Buowt y'l66ﬂblx 3¢m}1mm2, BKJII0O4as CamMoCmosimeilbHyro

pabomy obyuarowjuxca u mpyooemxkocms; (uac.)

yueOHble 3aHAMUS

JeKyuu

nabopamopHuvle
padomul

npakmuueckue

3aAHAMUA

Camocmoamenvnasn
paboma
odyuarouuxcs

2

4

5

6

XapakTepHucTHKA
JeifiCTBYIOIIHAX
Harpy3oK u ux
BJMsIHMEe Ha padory
MAaIIMH, MeTOAbI
U3MepeHHusl HArpy3ok,
NpuMeHsieMast
anmapartypa "
npuodopHkI.

4

1

Buasl  orkazoB
KPHUTEPHIO
NPOYHOCTH,
JKCIIePUMEHTAJIbHBIE
MeTOAbI
HCCJIeI0BAHUA
HANPSAKEHHOT O
COCTOSIHHUS 7|
NPOYHOCTH MALUMH

mo

16

Bausinue TpeHuss u
H3HALIUBAHUS Ha
HAJTEKHOCTh
Ha3eMHBIX
TPAHCMOPTHO-
TEXHOJOTHIECKHX
CPEeACTB.

11

Ha3znauenue
CMa3bIBaHUS MAIIHMH,
BHBI CMAa309HbBIX
MaTepuaJioB, HX
XapaKTePUCTUKH.

MoHTaKHO-
IKCIIYAaTAMOHHAS
TEXHOJOTHYHOCTL |
PEMOHTONPUTOHOCTD,
coJep:kaHue
MOHTAKHBIX
COBpPeMeHHOe

paoor,




COCTOSIHHE CPEACTB H
METOAO0B MOHTAXKa,

OpraHu3alHOHHO-
TeXHU4YecKast
NMOAroTOBKA K
MOHTA:KY,
TeXHUYecKas
JOKYMEHTAaIusl.
Buanl TaKeJaKHOH 5 4 - -
OCHACTKH u
MOHTAKHOTO
00opy10BaHu,
pacyér MamMH Ha
MOHTaKHbIE
Harpy3KH. Bupsl,
cojepikaHue u
€1oco0bI BHITOJTHEHHS
TaKeJaKHBIX padoT.
8 4 4 -

Mpuémsi cOopku
HA3eMHBIX
TPaHCHOPTHO-
TEXHOJOTHYECKHX
CpeacTB npu
MOHTAaXKe. Buapl
HCIILITAHMHA  MAIIMH
npu BBOJIE B
IKCIUIYaATALHIO.
Hounsitue 00
OpraHu3alHOHHOM
obecrneyeHnHU
3¢ PpekTHBHOIO
HCIO0JIb30BAHUS "
ONTUMU3AIUH
KOMILIEKCA MAIIIMH.
Opranuzanus 1 13 4 4 4
cojepiKaHue
TeXHHYECKOT0
HaJa3opa npu
IKCIIyaTaluu
MAaIlnH, npaBujia
O0e3omacHoii padoTHI,
TpeboBaHMS K
00cIy;KMBaKOLIEMy
nepcoHaiy.
IlnanoBo-
npeaynpeIuTebHbI
pemoHT. TexHu4eckoe
00CcJTy;KMBaHUE
THNOBBLIX 3J1€MEHTOB
u MeXaHU3MOB
MAaIInH.

HUTOI'o 72 34 17 17




- 1J11 32049HO# (pOpMBI 00YUCHHS:

Ne
pas-
oena

u
membol

Haumenosanue
pazdena u
mema OUCUUNIUHDL

Tpyooemkocmo,
(uac.)

Buowt yuebnvix 3anamuii, 6K1104aA CAMOCHOANENbHYIO
pabomy obyuarouguxcsa u mpyooemkocms; (uac.)

yuebOHbvle 3aHAMUA

aadopamopHwle

neKyuu
4 pabomboi

npakmuvieckKue
3anamus

Camocmoamenvnas
paboma
ooyuarowuxcsa

[y

2

5

6

XapakrepucTuka
AeMCTBYIOIIHX
Harpy3ok u HX
BJMsIHME Ha padoTy
MAaIlIUH, MeETO/AbI
H3MepeHusi HArpy3okK,
npumMeHsieMast
anmaparypa U
npuodopskI.

7

Buael  orkaszoB 1o
KPHUTEPHIO
NPOYHOCTH,
IKCIIePHMEHTAJIbHbIC
METOABI
HCCJICJOBAHNS
HANPSKEHHOTO
COCTOSIHUS "
NPOYHOCTH MAIIUH

17

Biausinme TpeHuss wu
U3HALMBAHMS Ha
HaAEKHOCTD
Ha3eMHBbIX
TPAHCIIOPTHO-
TEeXHOJIOTHYeCKUX
CpeacTB.

14

Ha3nauenmue
CcMa3bIBaHHUS MAIIHWH,
BHBI CMAa304HBIX
MaTepHuaJoB, HX
XapaKTePUCTHKH.

13

MoHnTaxHo-
IKCIJIyaTALMOHHASs
TEeXHOJIOTHYHOCTh U
PEMOHTONPHUTOIHOCTb,
coaepxaHue
MOHTAKHBIX  padoT,
COBpEeMeHHOe
COCTOSIHHE CPEeACTB M
MeTO/10B MOHTAXka,
OpPraHu3anuoHHO-
TeXHUYecKast
NMOAroTOBKA K
MOHTAKY,
TeXHUYecKast
AOKYMEHTAIusl.




Buanl TaKeJAKHOKH 9 - - 8
OCHACTKH "
MOHTAKHOI'0
o0opyaoBaHus,
pacyér MamMH Ha
MOHTAKHBIE
HArpy3KH. Buapbi,
coaepxaHue 71
CIocoObI BbINOJHEHHS
TaKeJa’KHBIX PadoT.
Ipuémpi cOopKH 13 4 - 8
HAa3eMHBIX
TPAHCIOPTHO-
TEXHOJIOTHYECKUX
cpeacTB npu
MOHTAXe. Buani
HCOBLITAHUI  MAIIMH
npu BBOJIE B
IKCILTYATALMIO.
ITonsTue 00
OPraHu3annOHHOM
o0ecneyeHUH
3¢ PeKTUBHOTO
HCIOJIL30BaHUS "
ONTHMM3ALNH
KOMILIEKCAa MAIIIHH.
Opranusanus H 16 4 3 8
coaepxaHue
TEXHHYECKOI0
HajaA30pa npu
IKCILTYATALMHU
MAIIIHH, npasuja
Oe3omacHoil padoThI,
TpedoBaHus K
o0ciyKuBaKIIeMy
nepcoHaiy.
ILnanoBo-
npeaynpeInuTeJabHbIIi
pemoHT. TexHuyeckoe
00CJTy:KNBaHK e
THIOBBIX 3JIEMEHTOB
/| MeXaHH3MOB
MAIIMH.

HUTOro 99 14 14 63




4.2. Cogepxanme TUCUMILIMHBI, CTPYKTYPUPOBAHHOE 110 pa3iejiaM U TeMaM.

Buo

Ne 3anAmMuUA 8

paszoena Haumenoeanue UHMEPAKMUGHOU,

u pazoena u memol Cooepoicanue 1eKYUOHHBIX 3AHAMULL AKMUGHOI,

memol oucyunIunbl UHHOBAUUOHHOTL
popmax,
(uac.)

1 2 3 4

1. XapakTepucTuka Bunsl Harpy3ok. BrusHue Harpy3ok Ha | Jlekuusa-pucmyr
NEHCTBYIOITUX paboTy MaIiuH. (2 gac.)
Harpy3oK M Ux OKCTEHCHUBHBII M HWHTEHCUBHBIH METOJbI
BIIUSIHUE Ha paboTy JKCIUTyaTallud  HAa3€MHBIX  TPaHCIOPTHO-

MAaIllUH, METO/IbI TEXHOJIOTMYECKUX CPEACTB, KPUTEPUHA OLICHKH
W3MEPEHUS HArPy30K, | PalMOHAIBHOTO u ONTUMAJIbHOTO
IIpUMEHsAeMast HCIIONB30BAHMSI  HA3€MHBIX  TPAHCIOPTHO-
anmnaparypa u TEXHOJIOTHYECKHUX CPEICTB. Kommiekc
prOOPEI. SKCIUTyaTallMOHHBIX ~ CBOWCTB  HAa3€MHBIX
TPaHCIOPTHO-TEXHOJIOTUYECKUX CPEICTB.
[Ipon3BOACTBEHHO-TEXHUYECKHUE,
JKCIUTyaTalMOHHBIE 51 LIEHHOCTHBIE
MOKA3aTEeIH.
Meroasl uM3MepeHHs Harpy3ok. Ammaparypa
MpUMEHsAeMas JJIs U3MEPEHUs JEHCTBYIOIIMX
Harpys3ox.

2. Buapl oTkazos mo CnocoObl  ompeneneHus, HOPMUPOBAHUA U Pa36op
KPUTEPUIO MPOYHOCTH, | ONTUMHU3ALMM  TOKa3zaTrened  HaAEKHOCTH. KOHKPETHBIX
JKCIIEPUMEHTAIIbHbBIE 3HaueHue HaJEKHOCTH Ha3€MHBIX CUTyalui
METO/bl UCCIEAOBAHUS | TPAHCIOPTHO-TEXHOJIOTUYECKUX CPEICTB. (2 gac.)
HaIpsKEHHOTO Mogienb TEXHHUYECKOTO COCTOSIHUSI OOBEKTa.

COCTOSIHUS U Knaccudukanus orkazos. Kpurepun orkazos

MIPOYHOCTH MaLIUH U TpeAenbHbIX  COCTOSHUH.  OOBEKTHI
BOCCTAHABIIMBAEMbIE u
HEBOCCTAHABIIMBAEMBIE. PesepBupoBanue.
[TokazaTenu 6e30TKa3HOCTHU. J{ONTOBEYHOCTH,
PEMOHTOIPUTOHOCTH. KommuiekcHsie
nokaszareian  Haja&xHocTH.  OnepaTuBHBIE
XapaKTEPUCTHKHU. Br16op IoKa3aTesen
Haa&xHocTH. OrmnpeneneHue ONTUMAJIbHOTO
CpoKa CIy>KObl. DKOHOMHYECKHE TOKa3aTeIH
HAJIE)KHOCTH.

3. Binsiaue tpenus u [Tonsatne TpEHHUs u M3HAIIVBAHUS. Pazbop
W3HAIMBaHUA Ha ITokazaremnmu. Bnusinue TPEHHUS " KOHKPETHBIX
HaJEXHOCTh HA3€MHBIX | M3HAIIMBAHUSA HA TIOKAa3aTeld HaJAeKHOCTU CUTYyalui
TPaHCIIOPTHO- TPaHCIIOPTHO-TEXHOJIOTUYECKUX KOMILIIEKCOB. (2 gac.)
TEXHOJIOTMYECKUX
KOMILJIEKCOB

4. Ha3nauenue Beibop  aKCIulyaTallMOHHBIX ~ MaTEpUAJIOB. Pazbop
CMa3bIBaHMs MAallUH, TonnuBo-cMa3ouHble MaTepuabl, KOHKPETHBIX
BH/JIBI CMa304YHBIX OKpyXammue U  pabouyne  KUAKOCTH, CUTYyali
MaTEepUaJIOB, UX aMOPTHU3ALMOHHBIE U TOPMO3HBIE KUIKOCTU: (2 gac.)

XapaKTEPUCTUKH.

Ha3Ha4eHUe, coprTa, MapKUpPOBKa u
XapakTepucTuku. Ha3HaueHune cMa3bIBaHUS
MamvH. Buapl cMa304HBIX MaTepuasoB, UX
XapaKTEPUCTHKH.

10




MoHnTaxHO-
IKCILTyaTaIMOHHAS
TEXHOJIOTUIHOCTD U
PEMOHTONPUTOTHOCTb,
coJiepKaHue
MOHTaKHBIX padoT,
COBPEMEHHOE
COCTOSIHHE CPEJICTB U
METOJIOB MOHTaXa,
OpraHU3aIOHHO-
TEXHUYECKast
MOJITOTOBKA K

Opranu3aloOHHO-TEXHUYECKas MOATOTOBKA K
MOHTa)Xy,  TEXHUYECKass  JOKYMEHTALMs.
[IpoekTHO CMeTHast u TEeXHUYECKas
nokymeHTanus. OpraHuzanuss ¥ MOATOTOBKA
MOHTaKHOM momaau. [ToaroroBka Ha3eMHbIX
TPAHCIIOPTHO-TEXHOJOTUYECKUX CPEACTB K
MOHTAaXYy. [TonroroBka u npuéMka
CTPOUTENBHBIX OOBEKTOB IO MOHTAX.

Copepxanue MOHTa>KHBIX pabor,
COBPEMEHHOE COCTOSIHUE CPEICTB U METOJ/I0B
MOHTa)ka. BiusHue MOHTa)xxa Ha CpPOKHU
CTPOUTENBCTBA M IHOCIEAYIOUIYIO paldoTy

MOHTA)Ky, TEXHUYECKasl | HA3EMHBIX  TPAaHCIIOPTHO-TEXHOJOTMYECKUX
JOKYMEHTALU. cpencts. PasBurHe cpeactB M METOIOB
MOHTa)Ka W  MOHT@OXHOW TEXHUKHM H
TEXHOJIOTHH.
Bunel TakenaxHon Bunpl TakenaXHOW OCHAaCTKM M MOHTa)KHOTO -
OCHACTKH U o0opynoBaHus, pacyér KpaHOB Ha
MOHTaXXHOT'O MOHTa)KHble Harpy3ku. CrTajbHbIE KaHaThI,
000pyoBaHus, pacy€T | CTPOIIHI, 3aXBaThl u TPaBEPCBHI.
MallvH Ha MOHTaXHble | ['py3onoabEéMHbIE U TaKeJIaKHbIE
Harpy3ku. Bunpl, MPHUCIIOCOOTICHHS. MoHnTaxHbIe KpaHBI.
colepKaHue u CrnennanbHble TPaHCIIOPTHO-MOHTAXKHbBIE
CTIOCOOBI BBITIOJTHEHHSI | CPENICTBA. [IpoBepka u HCIIBITAaHUE

TaKCIaXHBbIX pa60T.

TaKeJIaKHOTO 000pYyI0BaHUSI.

Buapl conmepkanue u crocoObl BBIMOJHEHUS
TakenaxHbIX pabor. IlogbéMm MacCHUBHBIX
TOPU30HTAIIBHBIX u BEPTUKAIBHBIX
KOHCTPYKUUN (MOCTBI, KOJIOHHBI, OalllHu).
[Toasém kpanamu. [HogséM mautamu. [Toabém
c HCIIOJIb30BAHUEM CTPOUTEIBHBIX
KOHCTPYKILWH, 3JaHUN. YBS3Ka U KPEIUICHUE,
CTPONOBKA U PACCTPOIIOBKA.

[Tpuémsl cOopku
Ha3eMHBIX
TPAHCIIOPTHO-
TEXHOJIOTHYCCKUX
CPEIICTB MPU MOHTAXKE.
Bunwl ncnbltanuit
MaIITMH TIPH BBOJIE B
JKCILTyaTaluIo.
IlonstHe 00
OpraHU3alMOHHOM
oOecreyeHnu

3¢ HEeKTUBHOTO
HCIIOIL30BaHUS U
OIITHMHU3ALNHU
KOMILIEKCA MAIllHH.

[IpaBuio AKCILTyaTaluu Ha3eMHBIX
TPaHCHOPTHO-TEXHOJIOTUYECKUX CPEICTB.
[Ipnémka, obkatka u xpaHeHue. CrocoOsbl
TPaHCIOPTUPOBAHUS HA3E€MHBIX TPAHCIIOPTHO-
TE€XHOJOTMYECKUX CPECTB.

Bupl ucnibITaHU# MalIvH OPU BBOJIE B
AKCILTyaTaIuIo.

[Tonatne 06 OpraHM3alMOHHOM O00ECIEeUYEeHUH
3¢ pexTuBHOTO HCIOJIb30BAHMS u
ONTUMH3AIMY KOMILJIEKCA MaIIHH.

Pa36op
KOHKPETHBIX
CUTYyalHil
(2 gac.)

Opranuzanus u
coJiep>KaHue
TEXHUYECKOT0 HaJ30pa
TIPH DKCTUTyaTaIiH
MaII¥H, TpaBuiIa
6e3omacHoil paboThI,
TpeOOBaHUS K

[TonsiTHe © HEONArONPUSTHBIX  YCIOBUSIX
IKCIUTyaTaI|H. Coxpanenue
paboTocrocoOHOCTH nyTéM CHIDKEHHS
HMHTCHCUBHOCTU HW3HAIIMBAHUS }IeTaﬂef/’I n
PEryIupoBKU y3JI0B. Boccranosnenue
paboTocnocoOHOCTH npu MIPOBEICHUU
TEXHUYECKOTO OOCIYy)KMBaHUSI U PEMOHTA
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00CITy)KMBAIOIIEMY
IIEpCOHAIY.

IInanoso-
IpeAyNpEAUTEIbHBIN
peMoHT. TexHuueckoe
00CITy>)KUBaHHE
TUIOBBIX AJIEMEHTOB U
MEXaHU3MOB MAIlIMH.

Ha3€MHBIX TPAHCIIOPTHO-TCXHOJIOTUYCCKUX

CPEICTB. ['padpukn BOCCTaHOBJICHUS
paboTOCITOCOOHOCTH Ha3eMHBIX TPAaHCIOPTHO-
TEXHOJOTHYECKHIX CpeaCTB B

OKCINTYaTallMOHHBIX YCIIOBUAX n Ha
PEMOHTHBIX IMPCATIPUATUAX.

4.3. JlaboparopHble padoThI.

Buo
3anamus 6
Howme, Haumenosanue UHMEPAKMUBHOIUL
No P N Oovem P L
wn pazoena aadopamopuoit padomul (wac,) AKMUGHOI,
OuUCHUUNIUHDBL ) UHHOBAUUOHHOU
popmax,
(uac.)
OrmpezeneHne JOMYCTUMOTO M TPEIEIBHOTO 2
1 2. ypoBHS moTepu pabotocnocodbnoctu IIT -
CIMuO
OO0ecneyenue HaJeKHOCTHU npu 2 HCCIIENOBATEIbCKAS
2 2. IIPOEKTUPOBAHUH, HM3TOTOBJIEHUU 5 eI TENIbHOCTD
SKCILTyaTalliy MallliH (1 gac.)
OcHOBHBIE ~ (PaKTOpBI,  BIUSIONIMEC  HA 2
o HCCIICIOBATEIIHCKAS
MPOYHOCTH JIeTaJIel MaIllMH, BUIbl OTKA30B I10
3 2. IesATEIbHOCTD
KPUTEPUIO TPOYHOCTH, HAMPABJICHHUS TIO (1 vac.)
CHIKEHMIO HaIPSHKEHUM ’
3 HCCIIEN0BATENbCKAs
4 3. Pacuet npouHocTH neraneid MamH NEeITEeILHOCTD
(1 gac.)
4 HACCIIEI0BATENbCKAS
5 7. [IpaBuna skcrmyaranuu [T CAMuO IesATEIbHOCTD
(1 gac.)
4 HCCIEeN0BaTENbCKAs
[TnanupoBanue TEXHUYECKOTO
6 8. IeSITEILHOCTh
obcnyxuBanus u peMontoB [IT CAMuO
(1 gac.)
HUTOI'O 17 5
4.4. TlpakTH4ecKue 3aHATHUS.
Buo
3AHAMUA 6
Home, Haumenoeanue mem UHMEPAKMUGHOTL
No P . Obvem P .
i pazoena NPAKMUYECKUX 3AHAMUTL (wac.) AKMueHoi,
0ucmmmmbt i unnoaauuormoﬁ
popmax,
(uac.)
. 2 HUCCIEN0BATENBCKAS
1 9 Omnpenenenue IoKasarejei ESITEITBHOCTS
' paborocnocobnoctu [T CIMuO
(1 gac.)
. 2 HCCIIEI0BATENILCKAS
9 9 Ompenenenne ToOKazaTeneld HaJIEKHOCTH J——
' IIT CIMuO
(1 gac.)
3 2. Omnpenenenne 6€30TKaA3HOCTH CUCTEM 2 -
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BnusiHue TpeHWs W U3HAIIMBaHUS Ha 3 -
4 3 HaAEKHOCTD Ha3eMHBIX  TPAaHCHOPTHO-
TEXHOJIOTHYECKHUX KOMIIJIEKCOB
4 HCCJIE0BATENLCKAS
Ompenenenue  pacxoga  tormBa 1T
5 4, JICSITEIbHOCTh
CIMuO
(1 gac.)
4 HCCIIEIOBATEIIHCKAS
Opranuzanus TEXHUYECKOTO
6 8. JICSITeIbHOCTD
obciyxuBanus u pemontoB [T CAMuO
(2 gac.)
HUTOI'O 17 5

4.5. KoHTpO/IbHBbIC MEPONIPUATHSA: KYPCOBOIl IIPOEKT.

Henb: yrmyOneHue u pacllUpeHHE IMO3HAHUM CTYJEHTOB B O0JIACTH CTPOUTEIHHOM

UHIyCTpUH,
pacueramu, a

HAay4YUTb HUX IIPABUJIBHO I[PUHUMATb MWHKCHCPHBLIC PCIICHUA,
TaKXKC

000CHOBAaHHEBIE

HAay4YUTb IIOJIB30BAaTbhCA COOTBeTCTBYIOH_[eﬁ HAy4YHO -TeXHUYECKOM

JUTEPATYpPO, IOATOTOBUTH CTYJCHTA K BHIITOJHEHHIO BHITYCKHOM KBAJM(UKAIIMOHHON paOOTHI.

Crpykrypa.

OTuéT 10 KYpcoBOMY MPOEKTY JIOJDKEH UMETh CIIECAYIOLIYIO CTPYKTYpY:

TUTYJIbHBIN JIUCT;

3a/laHle HA OTAEJIbHOM JIMCTE;

COJIEpKAHUE;

CIHMCOK HCIIOJIb30BAHHBIX COKPAIIEHUI 1 0003HAUEHU;
BBeaeHue [1-2 crp.];

OCHOBHAsl 4acCTh;

3akitodeHue [1 cTp.];

CIIMCOK HCII0JIb30BAHHBIX HCTOYHUKOB.

OcHoBHas Temaruka: OpraHuzanusi MPOBEACHUS TEXHUYECKOTO OOCITY)XMBaHUSI U PEMOHTA
koHkpetHOU IITC/IM (1o BapuaHTy).
Pexomenayembrii 00bém: 20-30 crpanmi meuaTHoro tekcra (opmara A4, rpadudeckas
yacTh — 1 nuct popmara Al.
Brinava 3aganust, npuem u 3anura KIT mpoBoguTcest B COOTBETCTBHHM € KaJIEHAAPHBIM YI€OHBIM

rpauKoMm.

Ounenka

Kputepun oieHKH KypcoOBOro IpoeKTa

OT1ian4yHOo

OOyuaromuiicss TpOJEMOHCTPUPOBAT  YCBOCHHE paHee
COMYTCTBYIOIIUX  BOMPOCOB, C(HOPMUPOBAHHOCTH M  YCTOWYHBOCTH
HCIOJIB3YEMBIX npu OTBCTC YMGHI/Iﬁ n HAaBBIKOB!: YMCHUEC
WTIOCTPUPOBATH TEOPETUUECKUE TTONIOKEHUSI KOHKPETHBIMU TTPHUMEpPaMH,
NPUMCHATh HUX TIMPHU BBIIIOJIHCHHUH MPAKTUYCCKOTO 3aJlaHusd, OTBEYall
CaMOCTOSITENIbHO 0€3 HaBOMSIIMX BOMPOCOB mpemnonaBarens. CTpykTypa
o opMIIeHHS KypCOBOTO TIPOEKTA COOIIOJICHA.

HN3YYCHHBIX

Xopo1o

[Tpu 3ammre KypcoBOro mpoekta OOy4aromMHcs JOMYCTUI HEOOJbIINe
npoOenbl, HE HUCKa3UBIIME JIOTUYECKOTO W HMH(POPMAIMOHHOTO
COJlep’KaHUsl OTBETA: OAMH-IBA HENOYETAa IPHU OCBELIEHUU OCHOBHOIO
COJIep’KaHusl, UCIPABIIEHHBIE 110 3aMEYaHMIO MPENoAaBarTess; Mpu OTBETE
Ha JIOTIOJIHUTENIbHBIE BOINPOCHI JOMYyIIEHO He Oonee  2-3 omHOOK.
CrpykTypa opopMIIeHHs] KypCOBOIO IIPOEKTa COOJII0AEHA.

YAOBJICTBOPHUTCIBHO

CogepxaHue MaTepuaia pPacKpbhITO HE MOJHOCTHIO, HO MOKa3aHO 00Iee
IIOHUMAaHUE TEMBI KypCOBOIO IIPOEKTa, IIPOJAEMOHCTPUPOBAHBI YMEHU,
JIOCTaTOYHbIE ISl JAJIbHEMILIEr0 YCBOEHUS MPOrpaMMHOr0O MaTepuana,
00ydJaronuics MpoAEeMOHCTPUPOBAI 3aTPYTHEHUSI UITH JOITYCTHI OIITMOKH
B OIPCACIICHUN HOHSITI/II\/'I, HCIIOJIb30BAHUKW TCPMHWHOJIOTHH, 6JIOK-CX€M u
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BBIKJIQJIKaX, HCIIPABJICHHBIC IIOCIE HECKOJBKMX HABOISIINX BOIPOCOB
npernojaBaTessi; NpU MpPOBEpKe 3HAHUKW TEOPETHYECKOro MarepHaia
BBISIBJICHA HEIOCTaToyHas C(OPMHUPOBAHHOCTh OCHOBHBIX YMEHHUH |
HaBBIKOB. [Ipu oopmiIeHUN KYpCOBOTO MPOEKTa JOMYIICHbI OIIUOKH.

HEYAOBJIICTBOPUTEIILHO

He packpblTo OCHOBHOE COJEp)KaHUE KYpPCOBOI'O IMPOEKTa, OOHApYKEHO
HE3HAHWE WJIM HEMOHMMaHHe oOydarommmcs Oonbliei wiM Haubolee
BOKHOH vacTu  ydyeOHoro wmarepuasna. [lpum  JAONMOTHUTEIBHOU
CaMOCTOSITENIbHOW paboTe Hall MaTepUaIoM Kypca BOSMOXKHO MOBBIIIICHHUE
KauyecTBa BBIIIOJIHEHUS KYpPCOBOTO MPOEKTA
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5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIATIIMHBI K ®OPMUPYEMbBIM B HUX
KOMIIETEHHUAM U OEHKE PE3YJbBTATOB OCBOEHUSA JUCIIUIIJINHBI

Komnemenyuu
N, Haumenosan
Ppazoenoe OuCUUnIUuHb

Kon-¢0
uacoe

Komnemenyuu

OK

IIK

IICK

1

11

12

2.8

2.9

pA

Komn.

tep uac

Buo
yueonvix
3aHAMUIL

Ouenka
pe3yibmamos

1

2

4

5

6

7

10

11

1. XapakTepUCTUKa JCHUCTBYIOLIUX
Harpy30K ¥ HUX BIMSHHE Ha padoTry
MalluH, METOAbl HM3MEPEHUsl Harpys3ok,
NPUMEHSIEMas anmaparypa u IpuOOopsI.

5

=+ |w

+

JIk, CP

sx3ameH, KII

2. Bunel 0TKa30B MO  KpUTEPHIO
MIPOYHOCTH, AKCIIEPUMEHTAJILHBIE
METOJIbl HUCCIIEZIOBAHUS HANPSHKEHHOTO
COCTOSIHHSI M IPOYHOCTH MAIIIUH

16

3,2

JIx, JIP, 113,
CP

sx3ameH, KII

3. Bnusuue TPCHUA W U3HAIIMBAHUA
Ha HaI[é)KHOCTI) HA3€MHBIX TPAHCIIOPTHO-
TCXHOJIOTUYCCKUX CPCACTB.

11

2,2

JIx, JIP, 113,
CP

sx3ameH, KII

4, Haznauenue cMa3biBaHUS MalllWH,
BUJIBl CMAa304YHBIX MaTEepUAIIOB, MX
XapaKTEPUCTUKH.

1,6

JIk, 113, CP

ak3ameH, KII

5. MOoHTaKHO-3KCILTyaTallMOHHAS
TEXHOJIOTUYHOCTH u
PEMOHTONPUTOTHOCTb, CoJIepyKaHue
MOHTaXHBIX pabor, COBPEMEHHOE
COCTOSIHUE CPENICTB U METO/I0B MOHTaXa,
OpTraHHU3allMOHHO-TEXHUYCCKAaA
NOJArOTOBKA K MOHTaXy, TEXHHYECKas
JTOKYMEHTAIIVSL.

1,2

JIk, CP

sk3ameH, K11

6. Bunel TakemakHOM OCHAcTKH U
MOHTQ)XHOTO  O0OpyJOBaHUS, pPacuér
MalIuH Ha MOHTa)KHbIE Harpy3ku. Buasl,
COJIEpKAaHUE U CIOCOOBI BBIMOJHEHUS

JIk, CP

sk3ameH, K11
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TaKCIaXXHBIX pa60T.

7. [Mpuémer  cOOpkM  Ha3eMHBIX
TPAHCIIOPTHO-TEXHOJOTUYECKUX CPEACTB
IpYU MOHTa)k€. Bupl HCIIBITAHWK MAlLIH
IIPU BBOJIE B DKCILTyaTalHIO.

[Tonsarue 00 OpraHu3alMOHHOM
obecrieueHnn s pexTuBHOTO
UCTIOJIb30BaHUS u ONITUMHU3AIHH
KOMIUIEKCa MAIllUH.

1,6

JIk, JIP, CP

sk3ameH, KII

8. Opranuzauus U coJepKaHUe
TEXHUUYECKOTO Ha/30pa npu
IKCIUTyaTaIH MaIluH, npaBuia
Oe3omacHOi  paboThl, TpeOOBaHUSA K
00CITyKMBAIOIIEMY TIEPCOHATTY.
[1n1aHoBo-IpeAYNIPEIUTENbHBIA  PEMOHT.
TexHuueckoe 0OCITYKUBAHUE THUIIOBBIX
3JIEMEHTOB U MEXaHU3MOB MallNH.

13

2,6

JIk, JIP, I13,
CP

ak3ameH, KII

6cezco uacoes

72

14,4

14,4

14,4

14,4

14,4

14,4
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6. IEPEYEHb YYEBHO-METOAUYECKOI'O OBECIIEYEHUA LA
CAMOCTOATEJBHOU PABOTbHI OBYYAIOIIIUXCHA ITO AUCHUTIJIINHE

1. Ko63oB, I.FO. CrpoutenpHble MaIMHBI W O00OpyAOBaHHE. MeETOIWYECKHE YKa3aHUS IS
camocTosiTennbHOU paboThl crynenToB / Ko63os /1.1O., XKmypos B.B., UepezoB C.A. — Bbparck:
dI'OY BIIO «bpl'Y». —2014.-15 c.

2. DKCIulyaTanusi MoJbeMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX JTOPOXKHBIX MAIIMH U 000PYIOBaHUS.
MeTtoanyeckue yKa3aHus 10 BBIIOIHEHHIO KypcoBoit pabotsl / Ko63os JI.10O., ITnexanos I'.H.,
I'epacumos C.H., XKmypos B.B., C.A. Yepesos. - bparck: ®I'BOY BIIO «bpl'Y». — 2015. — 36 c.

7. IIEPEYEHb OCHOBHOM " JOMNOJHHUTEJIBHOM JIUTEPATYPHI,
HEOBXOAMMOMU JJIA OCBOEHUA JNCHUIIJINHBI

Konuue
Bu
) cmeo
IK3eMn
3aH Oobecneuen-
Ne Haumenoeanue uzoanus P06
a- HOCMb,
(asmop, 3a2cnasue, 8bIx00Hble OAHHbIE) 6
mu (?x3./ uen.)
a oubnuo
mekxe,
IIT.

OcHoBHas JIMTeparypa

1. |beneuxuii, b.®. CrpoutenpHbie MamuHbl U oOopynoBanue. JIk oP 1
[Onextponnsiii pecype] / b.®. benenkuii, N.I'. bynrakosa. — JIP
Onektpon. aad. — CIIO6. : Jlans, 2012. — 608 ¢. — Pexum I13

noctyna: http://e.lanbook.com/book/2781 KII
CP

2. [narones, C.H. CtpoutenpHbIe MallIMHBI, MEXaHU3MBI JIx 2P 1
obopymnoBanue : yaeobnoe mocodbue / C.H. I'marones. — M. : JIP
Jlupekr-Menua, 2014. — 396 c. — ISBN 978-5-4458-5282-7 ; To| 113
ke [DIeKTPOHHBIN pecypc]. — KII
URL :http://biblioclub.ru/index.php?page=book&id=235423 CP

3. |PoroxkuH, B.M. Dkcruyartarus MamuH B crpoutenberse.B.3 u.| Jlk 9 1
Y.1-3 : y4eOHUK AJI1 CTYACHTOB BY30B, oOydarommxcs 1o JIP
CIELIMATbHOCTH "ITogpemuo- I13
TPaHCIIOPTHBIE, CTPOUTENbHBIE, TOPOKHBIE MaIlUHbI n KII

obopynoBanue" HampaBiieHus noarotoBku "Tpancnoprtheig CP
MAalllMHbl Y TPAHCHOPTHO-TEXHOJIOTUYECKHE KOMIUIeKch" / B.
M. Poroxkun. - Crapsrit Ockon : THT, 2016. - ISBN 978-5-

04178-117-1.
Y. 1 : OcuoBsl 3¢ pexTrBHOI dKcIUTYaTanuu MamuH. - 2016. -
288 c.
4. [KommnbrorepHas rpaduka B CAIIP [DnexTpoHHslii pecypc] : JIk OP 1
yuae0. mocobue/ A.B. [Ipuemsbriies [u 1p.]. — DNEeKTpoH. AaH. JIP
— CII6. : JIanb, 2017. — 196 c. — Pexxum nocryna: 113
http://e.lanbook.com/book/90060 KII
CP
5. [Kpecrtun, E.A. 3agauHuk no ruipaBiyke ¢ IpuMepamMu JIk OP 1
pacueToB [DnekTpoHHBIH pecypc]: yueb. mocodue/ E.A. JIP
Kpectun, 1.E. KpectuH. — OnektpoH. n1aH. — CaHKT- 113
[TerepOypr.: Jlanb, 2018. — 320 c. — Pexxum noctymna KII
http://e.lanbook.com/book/98240 CP
JlonoJIHUTeIbHAS JIMTepaTypa
6. |Bonkog, /1. I1. CrpoutensHbie MaluHbI : yaeOHOe mocobue / JI. | JIP 24 1
I1. Bonkos, B. f1. KpukyH. - 2-e u3n., nepepab. u gon. - M. : 113
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http://e.lanbook.com/book/2781
https://biblioclub.ru/index.php?page=book&id=235423
http://e.lanbook.com/book/98240

ACB, 2002. - 376 c. KII
Cp

7. [PkcmiyaTtanus MoabeMHO- JIP 30 1
TPaHCIIOPTHBIX, CTPOUTEIBHBIX U JOPOXKHBIX MalIKH : yueOnuk /| 113
A. B. Py6aiinos, @. FO. Kepumos, B. 5. JIBopkoBoii u ap.; [Tox KII

pen. E. C. JlokmuHa. - Mocksa : Akagemus, 2007. - 512 c. CP
8. [Ceprees, B.I1. CtpourenpHbIe MAIIMHBI © 000PYIOBAHHE: JIP 77 1
yaeoHoe nocodue / B.I1. Ceprees. - M.; Boicmas mikona, 1987. | 113
- 375c. KIT
CP
9. CrpowurensHbie MammHbl. CripaBouynuK. [log obmelt penakuueii | JIP 12 1

B.A. baymana u @.A. Jlanupa. M.; M.; Mamwunoctpoenue. T. 1 | 13
(mst 1 yactu kypcea). 1976. -480c., T II (mnsa Il wactu kypca). KII
1977. - 496c. CP

8. IEPEYEHb PECYPCOB HH®OPMAIIMOHHO -
TEJEKOMMYHUKAIIMOHHOU CETH «MHTEPHET» HEOBXOJAUMBbIX AJIsA
OCBOEHUSA JUCHUITJINHBI

1.OnekTpoHHbII KaTaJjor Ooubimorexku bpl'Y
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21
DBN=BOOK&S21CNR=&Z21ID=.

2. DnextponHas 6ubnuoreka bpl'yY

http://ecat.brstu.ru/catalog .

3. DnexkTpoHHO-OMOMMOTEYHass cucreMa «YHUBEpPCUTETCKass  Oubnuoreka  online»
http://biblioclub.ru .

4. DnekTpoHHO-O0uOMHMOTeUHas cuctema «3garenbeTBo «JlaHb»

http://e.lanbook.com .

5. Nudopmanuonnas cucreMa "EnuHoe OKHO nocTynma K oOpa3oBaTelbHBIM pecypcam"
http://window.edu.ru .

6. Hayunas snexrponnas 6ubnuoreka eLIBRARY.RU http://elibrary.ru .

7.  VYuuBepcuterckas uH(opmanuonHas cucrema POCCUA (YUC POCCHUA)
https://uisrussia.msu.ru/ .

8. HanmonanpHas snekTponHast oudiamnorexka HOb

http://xn--90ax2c.xn--plai/how-to-search /.

9. METOANYECKHUE YKA3AHUSA 1JIsI OBYUYAIOLIUXCS IO OCBOEHHIO
AN CHUIIJIINHBI

Pabora Ha neknusAxX: BeleHUME KOHCIEKTa JIEKIIMOHHOIO MaTrepuaja Jjsi yCIEUIHOro
WCIIOJIb30BAaHUS €r0 MPU MOATOTOBKE K JK3aMEHY, 3aKPEIUICHUS U PACIIUPEHUS TEOPETHUECKHUX
3HaHuil. [locime mMpopaboOTKM JEKIMOHHOTO MaTepuaia OOYYArOIIMICS JOJKEH YETKO BJIAJICTh
CJIEIYIOIIMMHU aCTIEKTaMU MO KaXA0U JEKIIUH:

- 3HATh TEMY;,

- YETKO MPEACTABIISTH IJIaH JIEKIINH;

- YMETb BBIJICJISITH OCHOBHOE, TJIABHOE;

- YCBOUTb 3HAUE€HHE MPUMEPOB U WILTIOCTPALIAM.

CamocrosiTenbHass paboTa BBHIMOMHAECT (YHKIHUIO 3aKPETUICHHs, TOBTOPEHUS HN3YYCHHOTO
MaTepuaina. BeIMOTHEHHEe caMOCTOATENBHONU pabOThI CIOCOOCTBYET YriayOJeHHI0O 3HaHUW U Oosee
ycrnenmHoMy GOpMUPOBAHUIO YMEHHI M HABBIKOB, CBA3aHHBIX C M3YYCHHUEM KOHKPETHBIX TEM.

XapakTep caMOCTOSITENIbHON pa0oThI: pellieHne 3a/1a4, KOTOPHIE BBITOIHSAIOTCS MO 3aJaHHI0 U
IIPU METOJUYECKOM PYKOBOJICTBE MPEINOJIaBaTelsl, a TakKe Oe3 ero HEMoCPEeICTBEHHOTO YJYacTHs.
[TpaBuiIbHOE BBHIMOTHEHHE 3aJaHUN IO CaMOCTOSTENLHOM paboTe  pa3BHBAET CIIOCOOHOCTU
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CaMOCTOSITENIbHO paboTarh ¢ uWHGOpMAIMEeH, HUCMONIB3ys Yy4eOHYI0O W HAyYHYIO JIUTEPATypy.
CamocTtosTenpHas paboTa AUCHUILTMHUPYET O0YYaIOMIMXCs, pa3BUBAET MPOU3BOJIILHOC BHUMAaHUE
Y COBEPUICHCTBYET HABBIKU I€JIECO00Pa3HOTO BOCIIPHUSTHSI.

JlaboparopHbie pabOTHI BHITIOIHSAIOTCS TPYIIIAMH U3 2-3 YEIIOBEK.

OTueTsl 10 JIa0OPATOPHBIM PabOTaM JOJDKHBI COJIEPIKATh:

1. enb paGoTHI.

2. 3ananue.

3. TlosTanmHOE BHITIOTHEHHE 3a/1aHUS.

4. 3akioYeHue.

9.1. MeTtoguyeckue yKkazaHus sl 00y4alOIMXCSl 110 BBINOJHEHHIO J1a00paTOPHBIX padoT
U NPAKTUYECKUX 3aHATHI.

JladbopaTopuas padora Nel.

Tewma: Onpenenenue AOMYCTUMOTO U MPEACTHHOTO YpoBHS noTepu padborocniocooroctu [T CAMuO
Ilenb  paGoOTHI: W3ydyenue Tmokaszareieil JOMyCTHMOTO M TMPEAETbHOTO YPOBHA TOTEpPHU
pabotocnocobnoctu I[1T CAIMuO u meroanka ux pacyera.
3aganue: Ilo 3agaHHBIM XapaKTepUCTUKAaM IPOU3BECTH pacueT IapaMeTpoB JIOIMYCTUMOIO HU
IpeAENbHOr0 ypoBHs notepu padorocnocodonoctu I1T CAMuO

[IpenenbHbI ypoBeHb pabOTOCIIOCOOHOCTH MAIIMHBI XapaKTEPU3YeTCsl 3HAYCHUSIMU TapaMeTPOB,
MIPU KOTOPBIX JaJbHEHINAs SKCILTyaTaliss MAlIMHBI JOJDKHA OBITH TpekpaineHa. PaboTa nmeraneii B
MaIllMHE COIMPOBOXKAAETCSI HEM30EKHBIM W HEMPEPHIBHBIM BO BPEMEHU IMPOLIECCOM H3HAIIMBAHUS
TPYIIMXCS TOBEPXHOCTEH. DTOT MPOLIECC MOXKHO MPECTABUTH B BUJIC KJIACCUYECKOM KpuBO# (puc. 1).

3oHa Oa xapakTepusyer NMpupabOTKy CONMpPsDKEHHBIX map. sl HeKOTOpbIX AeTaneil (Pe3MHOBBIX U
IUIACTMACCOBBIX, NOAIIMITHUKOB Kau€HHUs) 3Ta 30Ha MOJIHOCTBIO OTCYTCTBYET, a JUISl APYTUX MEPUOJ
npupabOTKU HACTOJILKO Mall, YTO UM MOKHO IIpeHeOpeyb.

30Ha HOpPMAalbHOHM OSKCIUTyaTalMk JieTajell XapakTepusyeTcs WHTepBaioM HapaboTku ab.
H3menenne napameTpa OleHKH paboTOCIIOCOOHOCTH JIETajeli MOXKHO OMUCATh 3aBHCUMOCTbIO:

AU = Kt

rae K -- koo pUuImeHT mpornopiuuoHaAIbHOCTH; @ — CTETIEHHOM MOKa3aTelb, XapaKTePU3YIOIIUN

MHTEHCUBHOCTb U3MEHEHMSI ITapaMeTpa.

'
AR,

::
=
M, |

a b
g t iy Y t

HOM
t

Puc. 1 - 3aBUCHMOCTb KOHTPOJIUPYEMBIX TapaMeTPOB HApPaOOTKH

up

VYuacrok ab xapakrepu3yet mocTerneHHoe yBeIMYeHIEe 3HaUCHNsI TTapamMeTpa B YCIOBUSIX HOPMaJIbHOM
skcruryatanuu. [locie TOro kak KOHTPOIMPYEMBIM TMapaMeTp JOCTMIHET 3HadeHus /M,
VHTEHCHBHOCTh M3MEHEHHs ero pe3ko Bospacraer. Opamnarta Jfy, Xapakrepusyer IpeielbHOe
3HAUEHHE NapaMeTpa, MpH JOCTHKEHUM KOTOPOrO JalbHEHIAas dKCIUTyaTallus M3ACIUN JOJKHA
ObITh TpeKpallleHa Ui HCKIIOYEHUS OTKa30B, YCTPAHEHHE KOTOPBIX COMPSHKEHO C OOJBIIMMHU
3atparamu. lIpenenbHbple 3HA4YEeHHsS MApaMeTpPOB CHY)KaT OPHUEHTHPAMH JUIi BBIOPAKOBKU WIIU
OTIpeieNIeHNs] OCTaTOYHOI'O pecypca.
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3HaueHus Ko3(pduureHTa a Aad pa3IUUHBIX CONPSDKEHUH pa3inuuHbl. Tak, Ui TpyHIMXCS
MOBEPXHOCTEH € OONBIIMMU KOHTAaKTHBIMH HANpSHKEHUSAMH (MOIIIUITHUKYA KayeHus, 3yOuaTbie
nepenaun) a = 1,5, s BaJMKOB, MaJbleB U ocei a = 1,4, a ISl TUTYH)KEPHBIX MMap W IMUIAIIEBBIX
coequHeHuil a = 1,1. M3HOC mocagouHBIX THE3/ KOPIYCHBIX AETallell, T'YCEHUUYHBIX JIBUKUTEIEH,
pexyleil KpoMku pabodero oOOpyIOBaHMS M HAKIAAOK (PUKIHOHOB, TOPMO30B U CLEIICHHH
XapakTepu3yeTcs JIMHEHHON 3aBUCUMOCTHI0, T.€. a = 1,0.

dopMma 0TYETHOCTH:
Ortyer.

OcHOBHast TUTEpaTypa:
[1-5] u3 paznena 7.
JloTioTHHUTE BHAS JIUTEPATYPA:
[6-9] u3 paznena 7.

KoHTpOoIbHBIE BOMIPOCHI JIJIsl CAMOIPOBEPKHU
1. Kakumu mapameTpamu XapakTepu3yeTcs peaelibHbIi ypoBeHb padoTocnocodonoctu I1T
CIAMuQ?
2. HauepTuth rpadvk 3aBUCHMOCTH KOHTPOJMPYEMBIX TApaMETPOB HApaOOTKU U
0XapaKTepU30BaTh €ro?

JladopaTopHuasi padora Nel.

Tewma: ObecnieueHne HAACKHOCTH MPH MTPOSKTUPOBAHUU, U3TOTOBJICHUH U SKCILTyaTal[i MAIlIMH
[lenb paboTel: M3ydenwue mokasaresneit mopeimaromux kadectso [IT CIMuO.

3ananue: [lo 3amaHHBIM XapaKTEPUCTUKAM MPOU3BECTH MOMCK PEIICHU MOBBIMIAIONINX Ka4eCTBO
I1T CAMuO.

[lpy co3maHuM HOBBIX MAIllMH MPOM3BOAST TMOWCK PELICHUH, MOBBIIIAIOIIMX €€ KauecTBO,
obecnieunBarortiee 3hhekTnBHOEe (DYHKIIMOHATBHOE Ha3HAYEHHE M KOHKYPEHTOCIIOCOOHOCTh. JIroOast
MallliHa, HaxXOJIIAscsi B DKCIUIyaTallMd, B IIPOLIECCE B3aMMOJEHCTBHSA C OKpYXKarolleH cpenoi,
YEJIOBEKOM, YIPABISIIONIUM €10, U OOBEKTOM TEpPSIET CBOIO PabOTOCIIOCOOHOCTH. J[1si coXpaHeHus: u
BOCCTAHOBJIEHHSI pabOTOCIIOCOOHOCTH 3a MEpUOoJl MX OKCIUTyaTallud 3aTpaylBaeTcsl CpelaCcTB Ha
NOPSI0K OOJIbIlIe, YeM Ha M3rOTOBJIEHHE HOBBIX. OCOOEHHO BEIMKHU MOTEPU MPH HEMpPEIBUICHHBIX
BHEIIHUX BO3JECHCTBUSX HA MAIMHY, 3HAYUTEJIBHO MPEBBIIAIONNX YPOBEHb YCTAaHOBJIEHHOTO
TV. IToaTomy 11emecooOpa3HO paccMaTpUBATh 3aTpaThl HAa MOBBINICHUE KAYeCTBA MIPU CO3/IAaHUU C
Y4€TOM 3aTpaT NpHU dKCIIyaTalluy MallKH.

Jns moBbIMIEHMS KadecTBa MallMH HMHPOpManHio 00 HX HaAEKHOCTH HEOO0XOJUMO
YYUTBIBATH C 3Tala €€ IPOEKTUPOBAHMSA M 1O OKOHYAHMUS OKCIUIyaTallUM YCTaHOBJIECHUEM
HaJIeKHOM 00paTHON CBSA3U MeXY GUPMOH, SKCITyaTUPYIOIIEH TEXHUKY, U TPOU3BOISIIEH.

Ha craanu npoexktipoBaHus MH(GOPMAIMIO O HA/ISKHOCTH MOJTyYalOT PACUETHBIM MyTeM. 3/1eCh
HEO0OX0MMO MAaKCUMajbHO NPUOIM3UTH CO3JABAaEMBI alropuTM pacyera K (PakTHUECKOMY
Harpy>KeHHIO CO3/1aBa€MOM MalluHbI. JlOCTOBEPHOCTh pacyeTOB IIO3BOJUT YXE€ Ha CTaauu
MPOEKTUPOBAHUS 3aJI0)KUTh HEOOXOAUMBIH ypOBEHb HaJeKHOCTU. C ATOU LENbI0 MCHOIb3YETCS
uHpoOpMalMsg O HAJEKHOCTH AaHAJOTHYHBIX MAIIMH B IEJOM, €€ COOpPOYHBIX EIWHUI] U
CONPSKEHU .

Ha ctaguu npoexkTupoBaHUs CO3/1AaeTCs ONBITHBIN 00pasel] ¢ BO3SMOXKHON OTJENBHOM MPOBEPKOit
paboTOCIOCOOHOCTH OTBETCTBEHHBIX COOPOYHBIX €IWHUI, OTIEIbHBIX AJIEMEHTOB KOHCTPYKIUHU U
MatepHuaioB conpsbkeHui. Co3JaHHbIM OMBITHRIA 0Opa3el] MPOXOAUT, CTEHOBbIE UCIBITAHUS WIN
npoBepsieTcsa paboToCOCOOHOCTh YCIOBUSAX SKCIUTyaTaluH.

[IporpaMMy WuCHBITAaHUNH CTPOAT Ha IOCIENOBATENBHON MpPOBEpKE paboTOCrocoOHOCTH
COOPOYHBIX €AMHMI], MEXaHU3MOB, CUCTEM U MAIIIUHBI B LIEJIOM.

Pa3paboTka TPOEKTHON TOKYMEHTAllUM CJOKHOW TEXHUKH TMPOWCXOAUT B 5 ITaros:
pa3zpaboTKa  TEXHMYECKHMX  TMPEUIOKEHHUH;  OCKU3HOE  IPOEKTHPOBAHHE,  TEXHUUYECKOE
MPOEKTUPOBAHUE; U3TOTOBJICHHUE OTMBITHBIX 00Pa310B; SKCIIEPUMEHTAIBHOI 0TpaboTKA.
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HenocraTku, BCKpbITBIE Ha JIIOOOM M3 3TaloOB INPOEKTUPOBAHUSA, YCTPAHAIOT IyTEM
KOPPEKTUPOBKU KOHCTPYKTOPCKOM U AKCIIIyaTallMOHHON JOKYMEHTAIIUH.

Co3gaHMe NPUHUUIMAIBHO HOBOW KOHCTPYKIIMM MAIIMH CBS3aHO C  OOJBIIMMHU
M3MEHEHUSIMU TEXHOJOTHYECKOr0 Mpolecca MPOnu3BOJACTBA, a TAaKXKe C 3aMEHOM 000pynOoBaHus,
o0eclieunBaOIMME ~ HEOOXOJUMYI0  TOYHOCTh  u3roToBieHus. C  Henpl0  OTIaIKU
TEXHOJOTUYECKOr0 IIpOlLlecca BBIIYCKAETCS YCTAHOBOUHAS MapTUs U3JAEIUN, [0 KOTOpOH
IPOBOAUTCS TIIATEIbHBIA KOHTPOJb COOTBETCTBHS JOKYMEHTALIMM BBIIIYCKAEMbIM HU3ACIUSAM U
UX KayecTBa.

KauyecTBO M3roTaBiIMBaeMOro M3JeNus ONpelesseTcs METOAOM U peXUMaMu 00paboOTKH,
pUMEHSIEMBIM 000pYI0BaHHEM, YPOBHEM aBTOMATH3AIMU U METOIaMU KOHTPOJIs. OTKIOHEHHS
B M3rOTaBIMBAEMBIX JAETANSIX OT HA3HAUYEHHBIX BEJIMYMH BIMAIOT HAa SKCILIyaTallUOHHBIE
cBoiicTBa m3nenuil. Tak, M3HOCOCTOMKOCTh pa3pabOTaHHOW MOBEPXHOCTH OyIET 3aBHCETh OT
XMMHUYECKOIO COCTaBa M CTPYKTYpbl MaTepuana, €ro TBEpAOCTH, NPEAeNOB YCTaJIOCTH U
IPOYHOCTH, CBSI3AHHBIX TEXHOJIOTHMEH IOJYYEHMsI METallla 1 TEPMOXUMHUYECKUMHU IPOLECCAMU
ero o0OpaboTKH, a TakXke OT pelibeda MOBEPXHOCTU U OCTATOYHBIX HANPSIKEHUH, 3aBUCS IIUX
OT METOJIOB U PEIKUMOB 00paOOTKH.

YcranocTHas OPOYHOCTh 3aBUCUT OT  XapaKTEpUCTHKU  MaTepuana, COCTOSHUSA
MIOBEPXHOCTHBIX CJOE€B W HAIU4YUS TEXHOJOTMYECKUX JEPEKTOB (TpEIIMHbI, PAaKOBUHBI,
TBEp/ble BKIIOUEHUS, 3aJUPbI U 1Ip.).

[Tpu nM3roroBneHUH MalMHbl HEOOXOAWMOE KauyecTBO OOECIIEUMBACTCS HE TOJIBKO KaueCTBOM
U3TOTOBJIGHUS JIeTaled, HO M KayeCTBOM COOpPKM MAIIMHBI U €€ COOpOYHBIX €AMHHUILl, METOOB
JIOBOJIKHM U IpYTUX IOKa3aTesel TEXHOJOTHYECKOro Mpoliecca.

[Ipy sKcmulyaTallud MallMHBI peanu3yeTrcss €€ HaJeKHOCTh, 3aJO0KEHHas MpH
IPOEKTUPOBAHUU M U3roToBJIeHUU. [IpmueM ee pabOTOCIIOCOOHOCTH 3aBUCUT OT METOJOB U
YCIOBUI AKCIUTyaTalluM, BBINOJHEHUS IPUHATOM CHCTEMbl TEXHHYECKMX OOCIYXUBAaHUU U
PEMOHTOB, IPUMEHSIEMBIX PEKUMOB PAOOTHI U APYTUX (HAKTOPOB BO3ICHCTBHS.

Jis peanuszanuy 3aj0’)K€HHOIO B KOHCTPYKLIMIO H3JIENIUs pecypca HEOOXOIUMO BBIIOJIHSATD
TY no ux skculyaTauMy W OTCJIEXKHMBAThb W3MEHEHHE BBIXOJIHBIX IIAPaMETPOB B IIpoliecce
U3MEHEeHHUs HapaOOTKM ¢ Haudana skciutyarauuu. OmpeseneHue OCTaTOYHOro pecypca INpHU
IIPOBEJIEHUU IJIAHOBBIX MEPONPUITUNA MO OOCITYKMBAHUIO U PEMOHTY IO3BOJUT HMCKIIOYHUTH
OTKa3bl MAIIIMH Ha 00BEKTE.

K Jpyrum HOBBIM HampaBlIEHHWSM MOBBIIIEHUS HAJEKHOCTU C LEIbI0 IOBBILIEHUS
3¢ (EeKTUBHOCTH H3KCIUTyaTallMM OTHOCATCS: IMPOTHO3UPOBAHHE HA/IEKHOCTH IO PacyEeTHBIM
cXeMaM, MaKCUMaJIbHO IPHUOJIMKEHHBIM K peajJbHbIM 00BbEKTaM, METOAOJIOT S POEKTUPOBAHUS
TEXHUYECKUX 00BEKTOB, YCTOMUMBBIX MO0 OTHOLICHHUIO YE€JIOBEUECKUX OLUIMOOK, pacyeTHasl OL[eHKa
06e30nmacHOCTH O0OBEKTOB K PEAKUM MPUPOIHBIM M TEXHOTEHHBIM BO3jeicTBUsIM. [IpuBeneHHbIe
HaIpaBJIeHUs SABJSIOTCS Hanbosee MepCrleKTUBHBIMUA B HAyYHBIX HMccienoBaHusX. [lonydeHHble
pe3ynbTaThl HalyT NPUMEHEHNE TP 000CHOBAaHUM HOPM IOKa3aTeseil HaJeXKHOCTHU Ha CTaJuu
IIPOEKTUPOBAHUS U DKCILTyaTalluH MAILUH.

OnHO M3 NEpCHEeKTHUBHBIX HaNpaBI€HUN NOBBINIEHUS PabOTOCTIOCOOHOCTH MpPUMEHEHHE
TEXHUYECKUX CpEICTB, IMO3BOJISIIOIIUX OTCIEKHBATh TEXHUUYECKOE COCTOSHUE MAIIUHBI,
ONTUMU3UPOBaTh pekuMbl TO W PEMOHTOB M CBOEBPEMEHHO NEPEXOAUTh HA ONTUMAJIbHBIE
PEXHUMBI, TPOTHO3UPOBATH PaOOTOCHOCOOHOCTh B 3aBHCUMOCTH OT YPOBHS MOBPEXICHHIH,
¢bukcHpoBaTh Meperpy3ku Ha KOHCTPYKIIMIO U T.J1.

CoBpeMeHHBI ypOBEHb pa3BUTHUS HAyKM M TEXHHKH TIO3BOJISET JOCTHYb JIIOOBIX
nokaszaTtenel HagexxHocTH MamuH. [IpuHsATHE pemeHuss 0 HeoOXOIUMOCTH MOBBIIICHUS
KauecTBa U3JEIUI JOJKHO ONUPAThCS HA DKOHOMMYECKUHN aHaJIu3.

HmeroTcss IMMPOKUE BO3MOXHOCTH TOBBIINIEHHS KayecTBa MallMH 3a CYeT HW3MEHEHUs
KOHCTPYKIIMM, IPUMEHEHUs KA4eCTBEHHBIX MAaTEpPUAJIOB M  PA3jIM4YHBIX  BapHUaHTOB
TEXHOJIOTMUECKOI0 MpoIlecca, a TaKkKe HCIOJIb30BaHUS MPOrPECCUBHBIX METOAOB U CPEICTB MpU
COXpPaHEHHH U BOCCTAHOBIIEHUH UX pabOTOCIIOCOOHOCTH.

OpnHako 3aTparhl HA ATH MEPONPUATHS MOTYT ObITh 3HAUUTEIbHBI U 3Q(EKT OT MOBBILICHHON
BO3MOXHOCTH HX He Bo3MecTuT. llenecooOpa3HOCTh NPUHUMAEMOTO pEHICHHUS JOJIKHO
obecrieunBaTh HaMOOJBIIMM SKOHOMHUYECKHH dS(PQEeKT OT HCHOJIb30BAaHUA MAIIUHBI [0
Ha3HAYEHUIO C YYETOM 3aTpaT B cepe MPOU3BOACTBA U HKCILTyaTallMH MAIllUHBI.
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B of0mem ciyuae HW3MEHEHHME CYMMAapHOTO OJKOHOMHUYECKOro Asddekra (9(t)) MOYHO

MNpeACTaBUTh BBIPAXKCHUEM

Oy =Cq —(Cy +Cy), 1)
rae C() — cTOMMOCTH BBINOJHSACMOW pabOThl MAIIMHOW B COOTBETCTBUU C €€ IIEJICBBIM
HasHayeHueM 3a Bpemsa t; C, — 3arpaTel Ha M3TOTOBJICHHE HOBOM MAIIMHBI, BKJIIOYAs €€

IPOCKTHPOBAHHUC, M3TOTOBJICHUE, UCIBITAHNE, OTIAJAKY M LOCTaBKY K MecTy paborsy C, ) —

3aTparhl, CBSI3aHHbBIE C JKCIUTyaTallMel MaIIMHBI C Y4ETOM COXPAHEHHS W BOCCTAHOBIICHHUS e
paboTOCIIOCOOHOCTH.

AHanu3upys 3aBUCUMOCTh (1), MOXHO BBIIEIMTH YETBIpE NEPUOAA IPU HKCIUIyaTallUH
mammHbl. [lepBbiii mepuon mnpogomkutenbHocThio t oT 0 10 fox CBfI3aH ¢ MHUHHUMAJIbHBIMU
OKCIUTYaTallHOHHBIMHM ~ 3aTpaTaMHd M OTPULATEIBHBIM 3KOHOMHYECKMM 3 dexTom (mepuon
oKymaeMocTH tok). 3a 3TOT MepHO/T CTOMMOCTD BBITIOJIHEHHBIX Pa0OT CPAaBHUBACTCS ¢ CyMMOI 3aTpar
Ha MPUOOpPETEHNE MAIIMHBI U CyMMOM 3KCIUTyaTallMOHHBIX 3aTpaT 3a 3TOT NEPHUOJ.

Bropoii nepuon naunnaetrcs npu t = tok, korma padoTra MalIMHbBI HAYWHAET AaBaTh JOXO, U
3aKaHYMBAETCSA, KOI/Ia MHTEHCHUBHOCTH pPOCTAa SKCIUIyaTallMOHHBIX 3aTpaT CpPaBHUBACTCS C
MHTEHCHBHOCTBIO pocta Cy. 3zech (,AC(,))AC ) uto ciocodeTByeT pocty npudsum). OXHAKO IpH

BBIITOJIHEHUU MAIIMHOW CBOMX (PYHKIMH 1O HA3HAYCHHWIO CHUXKAIOTCS €€ BBIXOJHBIC MapaMeTpbl
(KOJ’II/I‘ICCTBO HpOH?;BOIII/IMOfI NpoaAyKUOUHW B €AWMHUIY BPEMCHHU IMaAacT IMPH CHUXXCHUU BPCMCHU
HAXOXJICHUsT MaIluHBI B PabOTOCIOCOOHOM COCTOSSHUU. [lpoliecc CHUMIKEHHS BBIXOJHBIX
napaMeTpoB MallWHBI COIPOBOXKAACTCA POCTOM HHTCHCUBHOCTH 3aTpaT Ha NOAACPKAHUC U
BOCCTAaHOBJICHHE €€ PabOTOCIOCOOHOCTH M HACTYIaeT MOMEHT BpEeMEHH t,,, IOociIe KOTOpOro

AC4))ACy)), 9TO IPUBOJNT K CHIXKCHUIO IPUOBLIH.

Hacrynaer Tperuii nepuon BpemeHu t > toy, IpU KOTOPOM MAIIMHY AKCIUIyaTHPOBATh
HellenaecooOpa3Ho (MpU  HAJIUYMU  BO3MOKHOCTH 3aMEHbl HOBOM WM MOJIEPHU3UPOBAHHON),
IIOCKOJIBKY POCT 3arpaT Ha COXPAaHEHHWE U BOCCTAHOBJIEHHUE PAOOTOCIIOCOOHOCTH IPEBBIIIAET
OpUOBLIb OT CTOMMOCTH BBIIOJHIEMbIX PaldoT.

Hcnonb3oBanne MamuHbl mpu t > t,;; OpUBEAET K CHIKEHHIO CYMMapHOTO 3KOHOMHYECKOTO
pdexra n npu t, coorsercrByrouem paBeHCTBY Cjp) =C, + Cy), 3aKaHIMBACTCS TPETHH TIEPHOA U

HAuMHAETCs MepUo] IKCIUTyaTallud, MPU KOTOPOM CYMMApHBIH SKOHOMHUYECKUH >pdekT Oyner
UMETh OTpUIIATEIbHOE 3HAYEHHE, T.€. YOBITOUHOE MPOU3BOACTBO. M3MEHEHHe CyMMapHOTo
OKOHOMHYECKOro 3(deKra BO BPEeMEHH I SBISCTCS OCHOBHOW XapaKTCPHCTUKOH ISl OLCHKH

11eJ1ecO00Pa3HOCTH MCIOIb30BaHUs MAIIMHBI IO HA3HAYEHHUIO.
Pemrenne mo mMOBBIIEHUIO HAAECKHOCTU NMPUHUMAIOT Ha OCHOBAHWM CHUKEHUS YAEJbHBIX
CYMMAapHBIX 3aTpart:

_C,+C,
ya tonm
B 60HBHII/IHCTB€ ClIy4yacB HGJ’IGCOO6p33HO IMOBBIIIATHL 3aTPAaThl HA U3TOTOBJICHUC W CHUXKATh Ha
COXPAaHCHUC U BOCCTAHOBJICHHC pa6OTOCHOCO6HOCTI/I MalllrH. O,E[HaKO IIpHu YBCIIMYCHUU 3aTpaT Ha
N3TOTOBJICHUC HOBBIX MAIlIH HCO6X0)II/IMO 3KOHOMHYCCKOC O6OCHOBaHI/Ie 10 paiMOHAJIbHOMY HX
pacupCacICHUIO Ha MOBBIMICHNUEC BBIXOAHBIX XAPAKTCPUCTUK U HAJCIKHOCTHU.
YBeJ'II/I‘—IeHI/Ie SanaT Ha TMOBBIIICHHUEC BBIXOAHBIX TEXHUYCCKUX XapaKTepI/ICTI/IK MallIHbI

criocooctByer pocry  AC u AC C eJIMUEHUEM WHTEHCUBHOCTH pPa0OTBl MAaIIUHBI
(t) a(t)

>min 2

YBCIMYUBAKOTCA pacXoAdbl Ha MNOAACPKAHUC W BOCCTAHOBJICHHUC €C pa6OTOCHOCO6HOCTI/I). Ecimm
JOIIOJIHUTECIIBHBIC CPEACTBA IMPU CO3AaHHUU HOBOH MaAIIIMHEI 6y21yT HaIlpaBJICHBI TOJIBKO Ha

MNOBBINICHHUEC HAAC)KHOCTH, TO AC(,[) BO3pacCTeT, a ACB(t) COOTBCTCTBCHHO CHHU3UTCA, HO IIPU

HCHU3MCHHBIX BBIXOAHBIX TCXHHUYCCKUX XAPAKTCPUCTUKAX IMOJTYYCHUC BBICOKOH HpI/I6LIJ'II/I 6y;:(eT
OrpaHHU4YCHO. 3]1@01) BAXXHO pacCnpeaAcCiisaiTb AOMOJHUTCIIBHBIC 3aTPaThl HA MMOBBIIICHUE BBIXOAHBIX
TEXHUUYCCKUX XAPAKTECPHUCTHUK MAIIMHBI 1 HA MOBBIMICHUC €€ HAACKHOCTH, 9TOOBI 3( ) IIpHUHU-

tonr

MaJlo MaKCUManbHoe 3HaueHne npu ycnosun ACy)> AC
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CyIIecTBCHHOE BIUSHUE Ha IOJTYYCHHE MAKCUMAJIbHOW TPHOBUIM OT CO3JaHUsA H
SKCIUTyaTallid MAIlMHBl UMEET MPOAOJKUTEIHHOCTh HHKJIA ee co3faHus. CokpaimieHue ero
rapaHTUPyeT NOBBIMICHUE 3()PEKTHBHOCTH TPHU H3TOTOBICHUW W IKCILIyaTalldd HOBBIX
MAaIIIHH.
dopma OTYETHOCTH:

OrTyer.

OcHoBHas uTeparypa:
[1-5] u3 pa3znmena 7.
JlononHuTenpHas tuTeparypa:
[6-9] u3 paznena 7.

KoHTpobHBIE BOIPOCHI /715l CaMOTIPOBEPKHU

1. HazoBute Tpu MeToaa oneHku HajgexxHoctu CJIMuO.

2. Kakum TpeOGoBaHMAM [OJDKHA YAOBIETBOPATH HMH(OpMALUs MPH CTATUCTHYECKON OIICHKE
HaJIe)KHOCTU 00BeKTa?

JlaGopaTopHasi padora Ne3.

Tema: OcHOBHbBIE (PAKTOPBI, BIMUSIOLIME HA IPOYHOCTD AETaJle MallMH, BUAbI OTKA30B [0 KPUTEPHIO
IIPOYHOCTH, HAIIPABJICHUS 110 CHUXKEHUIO HAPSKECHUI

[lenb paboter: M3ydenue (hakTopoB, BIMSIOMMX HAa MPOYHOCTH JETANCH MAIlH, BHIbl OTKA30B I10
KPUTEPUIO ITIPOYHOCTH, HAIIPABJICHHUS 10 CHHXKEHUIO HANPSKEHUN

3amanue: M3yunTh  (QaKkTOpHI, BIMSAIONIMX HAa MPOYHOCTH JAETANCH MallWH, BHIBl OTKA30B IIO
KPUTEPUIO ITIPOYHOCTH, HAIIPABJICHUS 110 CHU)KEHUIO HAPSLKEHUI

HpO‘IHOCTB ﬂeTaneﬁ MalllMH 3aBHCUT OT YCJ'IOBI/Iﬁ HUX HarpyXeHus U IIOBCIACHUIA
COOTBCTCTBYIOIIHUX KOHCTPYKIIMOHHBIX MATCPHUAJIOB B 3THUX YCIIOBUAX.

VYcnoBuss HarpyKeHUsl XapaKTepU3yIOTCSA: YPOBHEM oOOIIed W MECTHOW HampsKeHHOCTH,
TEMIIEpaTypoll MOBEPXHOCTHU, YHUCIOM U (OPMOIN IUKIOB HATPYKEHUS, HAIHMYMEM YIApPHBIX
Harpy3o0K, XapakTepoM pacipeaesieHUus U BEJIMYMHON OCTATOYHBIX HAMPSKEHUW, HAKOTIJICHUEM
KOPPO3UOHHBIX, YCTAJOCTHBIX W JApyrux noBpexaeHui. C yuyeToM aHanu3a MEepedyHrClIEHHBIX
q)aKTOpOB Harpy>xcHus BI)I6I/IpaeTC$I Marcepuail U MCETOAbI OHNPCACIICHUA HX OSKCILTyaTallMOHHBIX
coiictB. K 4Hciy OCHOBHBIX XapakTEpUCTUK MaTephana OTHOCITCA COINPOTUBIICHHE
neopManusaM U pa3pymieHUI0. Y YUTHIBAsK MMOCTOSTHHYIO TEHJEHIIUIO K CHUYKEHUIO MacChl KOHCT-
PYKIIMU Y TIOBBIIICHUIO HAJEKHOCTH, BAXXHOE 3HaUCHUE MPUOOpeTaeT aHaln3 U 000CHOBAaHUE
COINPOTHUBIICHUS HEYIIPYTUM JiehopManusim.

B 3aBucuMoOCTH OT YCIOBUM HarpyXeHUs W XapakTepUCTHUK MaTepuaia IO YCJIOBUIM
NPOYHOCTU OTKa3bl MOTYT OBITh IpPH YCTAJIOCTHOM pa3pyLIEHHH, IIaCTHYECKOW Iedopmaiu,
XPYIKOM pa3pylIeHUH W HapYLIEHWH CLEIUIEHUS B COEAMHEHUSAX C HATArOM, MPUBOAAX U
nepenayax TPeHHUsI U Pe3bOOBBIX COSTUHECHUSIX.

HauGonee omacHbBIM SIBISIETCS YCTAIOCTHOE pa3pyIICHHE [eTajei, BO3HHKAIOIIee IpHu
MNEPEMECHHBIX HANPAXKCHUAX U NPEBBIIIAOMICE MMPCACIbHOC 3HAYCHUC JIJIA JaHHBIX YCJIOBI/II)’I.

[Tnactryeckas nedopMaius COMPOBOKAAECTCS 00pa30BaHUEM MECTHON MU OOIIEeH Mon3ydecTu
MeTajula M3 MaJIOyTIepPOIUCTON W HU3KOJETHPOBAHHBIX cTajeil. [Ipu yBenmdyeHWM HaArpy3Ku,
BBI3BaBIIIEH TIACTHYECKYIO MehopMaIliio, MOXKET MPOU30UTH 001IIee pa3pylIeHHue U3IeTusl.

Xpynkoe pa3pylieHHe AeTajedl MPOMCXOAUT MPU OJHOPA30BOM BO3JEHCTBHHM OOJBIINX
Harpy3oK, WJIH W3MEHEHHUH CTPYKTYpbl MeTauia (OXpYMYUBaHHWE) TOJ]  BIHSHHUEM
TeMIepaTypHoro # (WIM) paJaHalliOHHOTO BO3JCHCTBUS, WM B pE3yJabTaTe IOCTOSHHOTO
HAKOIUIEHUSI OCTATOYHBIX HAMPSHKEHUN BHICOKOTO YPOBHS.

HapymeHHe CHCTIJICHUA BBI3BIBACTCA HArpy3kaMu, MNPEBBIIITAIOIMIUMUA IMPEACIIBHO JOITYCTUMBIC
3Hau€HUsA. OTOT BHJ OTKa3a HEJAONYCTUM B TPY30MOJBEMHBIX MalllMHAX, T.K. HapylIeHUE
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MIPECCOBBIX COCIMHCHUN B HUX MOXET BBI3BATh IMAJICHUE TPy3a, CAMOINPOU3BOJIHLHOE JBH)KCHUE
TEJIeKKHU WU KpaHa U JIp.

[IpoBOPOT BAIMKOB MJIM BTYJIOK MPUBOJUT K OBICTPOMY M3HAIIUBAHUIO B COTMPSIKEHUSIX dTUX
netaneil. 3HAUYUTENbHYIO OIMACHOCTh MPEJCTaBIsIeT H CaMOOTBUHYMBAaHUE PE3bOOBBIX
COEUHEHHN.

[Ipy CcHOXKHOM Harpy>K€HHOM COCTOSIHUM HOMHWHAJIBHBIC HArpyXEHUs PaclpeaesitoTcs
HEpPaBHOMEPHO KaK 1O JUIMHE JeTalH, TaK W MO €€ CeYeHHI0. BrIpaBHUBaHMEM M YMEHBIICHHEM
HOMUHAIILHBIX HAMPSHKEHUH MOXKHO CYIECTBEHHO MOBBICUTH HECYIYIO CIIOCOOHOCTH jaetamu. llpu
MPOEKTUPOBAHUU MAIIMHBI 3TO MOXHO CJENIaTh Pa3IMYHBIMH CIIOCOOAMU: 3aMEHON 3JIEMEHTOB,
paboTamux Ha U3rHO, pABHOMEPHO HATPYKCHHBIMU PACTSHYTHIMH U CXKATBIMU 3JIEMEHTAMU;
ONTUMU3AIMEH (HOPMBI OTIACHBIX CEYCHUH DJIEMEHTOB M JETAIM B IIEJIOM; 00ECTICUCHHUEM PaBHOM
MNPOYHOCTH MO JJIMHE, TapajUieJbHON TMepefgadyeid Harpy3Kd HECKOJIBKUMH 3JIEMEHTaMMU;
CO3JIaHMEM HAYaJIbHBIX HAIPSKEHW 0OpaTHOTO 3HAKa | JIp.

[Ipu HarpyXeHUU W3AEAUN B OTACIbHBIX 30HAX MPOUCXOAUT KOHIICHTpAILUs HAMpPSIKEHUH,
KOTOpbIE€ HAa3bIBAIOT MECTHBIMH. KOHIIEHTpanus HamnpsoKeHUH MOXKET OBbITh BBI3BaHAa PE3KHM
u3MeHeHrueM  (OpMBI  JIeTaldd, TPECCOBBIMU  IMOCAJAKaMH, KOHIICHTpAIMEH  Harpy3ok,
HEOJHOPOJIHOCTBIO MaTepuaia, 1edekTaMu Ipyu U3TOTOBJICHUH J€TANU U IPYTUMU IPUYHMHAMH.

MecTHBIE HaNpsOKEHUS OIEHUBAIOTCA KOIP(MUIMECHTOM WX KOHIICHTPAIMH a, KOTOPBIM
ompenensercs no Gpopmyie

(o)
a — max , (1)
GHU}H
rn¢ o,, Y1 o,, — MAaKCUMAIbHOC 1 HOMUHAJIbHOC HAIIPSDKCHNUC B TAHHOM CCUYCHUH.

Bnusinue MecTHBIX HamNpsHOKEHUH Ha CHUDKEHHE TIpe/ieyia BBIHOCIMBOCTH JeTajei
oleHMBaeTcsa KodGPUIIMEHTOM KOHIIEHTpalluK HamnpshkeHud K, onpexaenseM o Gopmyre

K=1+g(a-1), 2)
['ne q — xoa¢PuIMeHT YyBCTBUTEILHOCTH MaTepHUalia K KOHIIEHTPAIIUU HAMPSHKECHUH.

KoHcTpyKTHBHBIE CITOCOOBI CHUKEHMSI KOHLIEHTPALIMM HANpPsKEHUH MOTYT MOBBICUTH
MIPOYHOCTH Oosiee ueM B 1,5 pa3za.

dopMa 0TYETHOCTH:
Ortyer.

OcHOBHasi TUTEpaTypa:
[1-5] u3 paznmena 7.
JlomoHUTEIbHAS JTUTEPATYpA:
[6-9] u3 paznena 7.

KoHTpoJibHBIE BOIPOCHI /IJIsi CAaMOITPOBEPKH
1. Tlepeuncnute OCHOBHBIE (DaKTOPBI, BIUSIONINE HA IPOYHOCTh JIETAICH MAaITUH.
2. Kakwue BUJIBI OTKA30B 110 KPUTEPHUIO IPOIHOCTH BEI 3HAETE?
3. Kaxue KOHCTpYKTHBHBIE MEPOIIPUSATUS MOTYT CHU3UTh CTEMEHb 3arPYKEHHOCTH JeTaleH
MAIIIMH U 3JIEMEHTOB KOHCTPYKIIUI?
4. Kax BIUSIOT Ha MPOYHOCTH JETalIeli MECTHBIE HATIPSDKCHHUS?
JladopaTopnasi padora Ne4.

Tema: Pacuer npoyHOCTH AeTalIel MalIMH

[{enp paboTel: M3ydeHne mopsaka pacuera MPOYHOCTH JIeTallel MallluH

3agaHue: PaccunTarh MPOYHOCTD AETAIEH MAIIWH 0 3aIaHHBIM XapaKTePUCTHKAM
TpaguMOHHBIE UHKEHEPHBIE pAacyeThl HA MPOYHOCTh ACTAJEW MAIIMH OCHOBBIBAKOTCS Ha

CTaTUYECKOM aHajW3e Harpy3oK, OOOCHOBAaHMM BBIOOpa pACUYETHBIX HArpy30K H UX

COYeTaHUM, MEXaHUYECKHUX CBOWMCTB MaTEepHaJIOB W METOJOJOTHMU BBIOOpa Kod(dduimeHta
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3anaca. [Ipu mpeobiamaHuu CTaTUYECKHUX HArpy30K YCIOBHUE MPOYHOCTH 3aIlMCHIBAETCA B
BUJIC

o
T
o <lo]=—L, (1)
nT
raie M, — HOPMAaTUBHBIA KOd(puUIHEeHT Oe30MacCHOCTH, YYUTHIBAIOIIMNA MECTHBIC

KOHIICHTPAIIUK HAIPSKEHUH U IpyTrue HeydTeHHbIe (hakTopsl (11, = 1,4-1,6).

[Ipu neiicTBUM TNEPEMEHHBIX HArpy30K HWHXXCHEPHBIE METOJBI OICHKH YCTaJIOCTHOMU
MIPOYHOCTH OCHOBAaHBbI HAa CTAHJAPTHBIX HMCHBITAHUSAX W TMPOCTEHIINX MOJCISIX HAKOTUICHHS
YCTaJOCTHBIX MOBpEkaAeHUH. OOl 3armac MpOYHOCTH OIpeAeIsieTcs 1o hopmyie

o
-1
Ny = : )
O ks
rne o_,- T0peleNl BBIHOCAMBOCTH  CTaHAAPTHBIX J1a0OPAaTOPHBIX  OOpPasloB U

CHUMMCTPHUYIHOM LUKIIC; O 5p — IKBUBAJICHTHOC HAIIPSKCHUC, ONPCACIIIIONICC YCTAIIOCTHYIO

MIPOYHOCTb.

[Ipn nelCTBUM yIOapHBIX HArpy30K pa3BUTHE M PACIPOCTPAHEHUE IUIACTUYECKUX
nedopmanuid B o0pasiie 3aTpyIHEHO, TOITOMY MPOUCXOIUT MOBBIIICHUE TIPEICIIOB TEKYUECTH
Y MPOYHOCTH MaTepHasia (10 BeJIMYUHE MPAKTUYSCKHA COBMAAAIOT) IMPU PE3KOM YMEHBIICHUH
OTHOCHUTEIJIBHOTO Y THHCHHUSI.

WHxeHepHble pacueThl Ha NPOYHOCTh MPU yAape MPHUHATO INPOBOJUTH HE MO -
HAaMHYECKHM, IOCTPOSHHBIM Ha OCHOBE MPHUOJIMIKEHHOW TEOpUH YNPYroro yjaapa, a Io
CTaTHYECKUM TIPENCNIbHBIM XapaKTepUCTHKaM MaTepuala. OnHako BeJMYMHA
kod(ddunuenta OE30MACHOCTH MPUHUMAETCs Ooibiued (M, =2) 1O CpPaBHEHUIO C
HOPMAaTHUBHBIM 3HAYCHUEM IIPU CTATHYECKOM JCHCTBHH Harpy3ok. Kpome Toro, mis neranei,
paboTaromux Ha yJapHYK Harpys3ky, HEOOXOIWMO NMPUHUMATH MaTepuall 0osiee BBICOKOTO
KauecTBa MO OJHOPOJIHOCTH U IUIACTHYECKUM cBoicTBaM. Llenecoobpa3Ho Takke MpOBOAMTH
BBICOKOTEMIIEpaTypHOEe TepMOAN(G(Y3HOHHOE XPOMHUPOBAHHUE, 3HAYUTEIHHO ITOBBIIIAIONIEE
COIIPOTHUBIISIEMOCTD yAaPHBIM Harpy3KaM.

[ToBbimierne paboTOCIIOCOOHOCTH MAIIIMH CBSI3aHO C YCOBEPIICHCTBOBAHMEM PACUYETOB HA
MIPOYHOCTb.

B nacTosiiiee Bpemsi pa3paOaThIBalOTCS HOBBIE HapaBJIEHUs] MOBBIIEHUS 3¢ (PEKTUBHOCTH
OLICHKH paboTocrocoOHOCTH MamMH. Cpeau HUX: OLIEHKa Mokaszaresiell paboTocrocoOHOCTH U
OCTaTOYHOTO pecypca TEXHHYECKOTO O0BEKTa C LENbI0 MPUHATHS pEelIeHus 00 ero nanbHermei
OKCIUTyaTallii; METO/bI MIPOTHO3WPOBAHUS HAJECKHOCTH IO PACUYETHBIM CXeMaM, MaKCHMAaJIbHO
OpUOIMKEHHBIM K peallbHbIM; METOJ0JIOTUS MNPOEKTUPOBAHMS TEXHUYECKHX OOBEKTOB,
YCTOWYHMBBIX TI0 OTHOIICHHIO K YEJIOBEYECKUM OITUOKAM U JIp.

Jis  mporHo3upoBaHus pabOTOCIOCOOHOCTH JeTanell MalldH M 3JIEMEHTOB KOHCTPYKIIHI
HEOOXOJMMO  paccMaTpuBaTh MPOLECCHl  Je)OpPMHUPOBAHMS, W3HAIIMBAHUS, HAKOIUICHUS
HNOBPEKIEHUN U pa3pylIeHUN NMpHU MMEepeMEeHHbIX Harpy3Kax, TeMIlepaTypHble, KOpPO3HOHHBIE U
JpyTHe BHEIIHHE BO3ACWCTBHS NMPH JKCIuTyaTanud MamumH. OcoOyro akTyallbHOCTh MPHOOpETaeT
IpolLiecC MOSBICHNUS M HAKOIUIEHUsI MUKPOTPEILIUH U UX BIMSHHE Ha pabOTOCIIOCOOHOCTh OOBEKTA MPH
NepeMEHHBIX Harpy3Kax.

[Ipy HanMuUUU 3aBUCUMOCTEH W3MEHEHMs TpEIIMH B IHpolecce HapaOOTKU MOXKHO ULIMpe
UCTIONIB30BaTh JKCIUTyaTallMI0 KOHCTPYKIIUH ¥ COOPYKEHHH 10 TEXHHYECKOMY COCTOSHHUIO,
Ha3Hayas JOMyCTUMYIO HapaOOTKy 0 CIEYIoLIei MPOBEPKHU MO OLIEHKE UX pabOoTOCIIOCOOHOCTH.

B Hacrositiee Bpems OJTydaroT Bce OoJblliee 3HAUEHHE MPUOOPHI TIO OICHKE HAarpyKEHHOCTH,
MOBPEXKACHHOCTH M pecypca. HekoTropble nM3 HUX (DUKCHUPYIOT MEperpy3kd Ha KOHCTPYKIHIO,
nepepadaThIBAlOT €€ W JAIOT TPOTHO3 OCTAaTOYHOTO pecypca, MPEeAyNpekaaloT O HEIOMyCTUMBIX
neperpysKax.

Hcnonp3oBanne WH(GOPMANMOHHBIX TEXHOJOTHHA IO3BOJISIET CO37aBaTh 0a3y MAaHHBIX IO
U3MEHEHMIO TOKa3aTellell HaJeKHOCTH B Tpoliecce HapaOOTKM M YYUTHIBATh MCTOPUIO HX
U3MEHEHUS] W BIHMSHAE NPAKTUYECKH BceX (AKTOPOB HArpy>KEHHS TPH  OICHKE
paboTOCTIOCOOHOCTH KaXkA0r0 00BEKTa B OTACTBLHOCTH.
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Pemenne mpoYHOCTHBIX 3a/ay C IMOMOIIbIO KOMIBIOTEpA MO3BOJISIET H30€KaTh CIIOKHBIX
BBIUMCIICHUN U COCPEIOTOUYUTHCS Ha aHalu3e (aKTOPOB HATPYKEHHS U BbIOOpA ONTHUMAIbHBIX
napameTpoB. Hanbosiee mpocThl U HATJISIIHBI HH)KEHEPHBIC pacyeTsl B cucteme Mathcad. Illupoko
UCIIONB3YeTCsl MpUKIaHas nporpamma pacdetoB Ha mnpouHocte COSMOS/M, mno3Bomsromas
co3narh cucremy HarpyxeHus - CIIITM, agekBaTHYIO peajibHbIM YCIOBHSIM MX 3KCIUTyaTalllH.

dopMa OTYETHOCTH:
Ortyer.

OcHoBHas nuTeparypa:
[1-5] u3 paznmena 7.
JlononHuTenpHas tuTeparypa:
[6-9] u3 paznena 7.

JladopaTopuas padora Nes.

Tewma: IlpaBuna skcrutyatauuu [IT C/IMuO
[{esib pabotel: M3yuenue npasui sxcruryaranuu [T CAMuO
3ananue: Pacckaszarp 00 stanax skcruryatauuu [IT CAMuO

JUUTsl npreMKU MalivH, IOCTYNAIUX € 3aBOJA-U3rOTOBUTENSA WM 3aBOJA 110 KAUTAJIBHOMY
PEMOHTY, B 3KCIUIyaTHPYIOIIMX OPTraHU3alUsAX CO3JAeTCsl MOCTOSHHO JEHCTBYIOLIAs KOMHUCCHS.
CocTaB KOMHCCHH YTBEPKAAET PYKOBOAUTEIL OpraHU3alUu.

[lo mpuOBITHM HOBOH MAaIIMHBI KOMHCCHS TPOM3BOJUT HAPYXHBIH OCMOTpP MAIIWHBI |
OTTPYKEHHBIX C HeH MecT, mpoBepsieT Hanuuue mioM6. [Ipu oOHapykeHHUU MOBPEXACHUN WU
OTCYTCTBUU IIJIOMOBI COCTaBIISICTCS AKT C TPEABSIBICHHEM NPETEH3WH TPaHCHOPTUPYIOIIEH
opranu3zauuu. [lociie HapyXHOro ocMOTpa IPOBEPSIETCS KOMIUIEKTHOCTH IIOCTaBKM C Y4Y€TOM
HQJIMYMS OSKCIUTYyaTallUOHHONM M PEMOHTHOW JOKYMEHTAallUM, a TaKXe TEXHUYECKOE COCTOSHHUE
MaiuHbl. [Ipy HEKOMIUIEKTHOCTH MaIlMHbl WJIM HaJW4YUU HEUCIPABHOCTEH COCTABIISAETCS AKT-
pexiamanus U NPeabsBISETCS 3aBOAY-HU3FOTOBUTENIO0 (PEMOHTHOMY 3aBOAY) JUISl YCTPaHEHHUS
00HApYXEHHBIX OTKJIOHEHHUH OT TEXHMYECKHUX YCIOBHUM 3a CcYeT MocTaBUIMKa. B KoHIe
MPUEMKH MAILIMHBI COCTABISAETCS MPUEMOCAATOYHBIN aKT 110 COOTBETCTBYIOLIEH popme.

IIpu BBOAE B OKCIUTyaTalUI0 TIpPYy30NOABEMHBIE MAIIMHBI PETUCTPUPYIOTCA B OpraHax
[TpomaTomHag30pa. Pe3ynbraTel OCMOTpa M WCHBITaHUS 3allMCHIBAIOT B CHEIMAIbHBIM XypHal C
YKa3aHUEM CPOKOB CIEAYIOIIHUX TPOBEPOK.

Okcrlyatanus — Ipy30HOJBEMHBIX  KPaHOB  PErJIaMEHTUPYETCA  HATBIM  pa3lieJIoM
HOpMaTHUBHOTro  ucTouHuka  «[IpaBuma  ycTpolicTBa u  0Ge30macHOW  SKCIUTyaTal[uu
IrPY30MObEMHBIX KPAaHOB.

CaMoxoaHbIE MaIllMHBI, MEpPEeABUralolIecss MO JoporaM co CKopocTbio Oomnee 30 km/d,
PEruCTPUPYIOT, TJ€ UM NIPHUCBAUBAIOTCS TOCYJIapCTBEHHbIE HOMEpPHbIE 3HAKU U O(DOPMIISIIOTCS
TEXHUYECKHE NAaCIopTa.

[nsa Poccuiickoit ®denepanuy perucTpanyisi aBTOTPAHCHOPTHBIX CPEACTB M JPYTHMX BHUIOB
CaMOXOJHOW TEXHUKH ¢ pabounM oObemMoM jBuratenss Oomee 50 em® W umerommx
MaKCUMaJIbHYI0 CKOpocTh ©Oonee 50 «km/u mpoBoautcs [ocymapcTBeHOW  WHCHEKIHEH
0€30MacCHOCTH JOPOKHOTO JIBUXKEHUS.

BBox MammHbl B 3KCITyaTalldi0 MPOU3BOAUTCS MPUKA30M (paclopsiKEHWEM) pPYKOBOIAUTEINS
OpraHu3aliy MOCJIE HAaHECEHUs ONO3HABaTEIbHOM HAJIUCHU M YCTAaHOBKM HOMEPHBIX 3HAaKoB. B
MpHUKa3€e yKa3bIBaeTCA MojipasJielieHre U (paMuius MalllMHUCTA, OTBEUYAIOIIET0 33 SKCIUTYaTalHIo.
OO0kaTka MallIMH Nepes IKCIUTyaTanuei

JUUid yBenuueHuss pabOTOCIIOCOOHOCTH MAaIIMHBI B 00s3aTEIFHOM MOPSJIKE MPOU3BOMST €€
00KaTKy, BO BpeMsi KOTOPOW MPOUCXOIUT MPUPAOOTKA TPYIIUXCS
MOBEPXHOCTEH 3a CYET IOCTENEHHOI0 YBEIMYEHHUS Harpy3ku 1O MaKCHMAaJlbHOTO 3HA4YeHHUS.
[TpumepHBI Harpy30UHBIN pEXUM: Ha XOJOCTOM XOAY M ¢ Harpy3ko 1o 20 % HOMHMHaIbHON
mamuHa paboraer 15-30 % oOmel npoaoKUTENbHOCTH; ¢ Harpy3kod oT 20 mo 50 %
HoMuHaIbHOM — 50—70 %; ocrampbHOEe BpeMs Harpy3ka IOCTEHNEHHO YBEJIMYMUBAECTCS MO
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HOMUHAIBHOU. O01Iast TPOAOIKUTEIBHOCTh 00KaTKK cocTaBisgeT 10-100 9 (st TpaHCTIOPTHBIX
mamuH 10 1000 kM mpoGera) U 3aBUCUT OT CJIOKHOCTH KOHCTPYKIIUU MAIlIWHBI.

Haunnaror oOkarky mamuHbl ¢ npuratens. [locie 3amycka oH qoJpkeH paboTaTh HE MEHee 5
MUH C MHMHHUMQJIBHOM 4YacTOTOM BpallleHHs, a 3aTeéM €€ IIOCTENEHHO YBEIWYUBAKOT [0
MakcuMajabHON B TeueHue 15-20 muH. B pexxume X0JI0CTOr0o Xo4a ABUTaTeIb KOHTPOJIUPYETCA
IPOCIYIIMBAaHUEM U [TOKa3aHUSIMU IpUOOPOB.

[Tocne pa®oThl ABUraTeNsl Ha XOJIOCTOM XOAY AJIS MAalIMH C THAPONPUBOJIOM IPOU3BOIAT
oOkarky rugaponacocoB 30-60 muH. [Ipu dactore BpamieHus nsurarens He Oonee 1100 o6/MuH
KpatkoBpeMeHHO (5-10 ¢) BkIOuYarT Hacoc 4 pasza 10 3amoJIHEHUS ero wmacioM. Ha
MUHUMAJIBHO YCTOWYMBOM YacTOTE BPAILICHUS KOJIGHYATOrO Bajia JBUTATENs Hacoc paboTaeT B
teuenne 10 MuH, Ha MakcuManbHOW — 15-30 muH. KoHTpomupyercss Hacoc mo mymy H
TeMIIepaType Harpesa.

Y6enuBuIMch B HOpMalIbHOM palboTe ABHrareiss M TUIPOHACOCOB, MPHUCTYHNAIOT K OOKaTKe
MalIMHBl Ha XOJOCTOM XOJy B TE€YeHHE 4-5 U Ipu IUIaBHOM BKJIKOYEHMM padoyero oprasa.
OOKaTKy MallMH Ha MTHEBMOKOJECHOM XOJy MPOU3BOJAT MO JOPOraM C TBEPIbIM MOKPHITHUEM Ha
paccrostuue 10 5 kM. Hawanenast ckopocts nBuxkeHus He mnpesbimaer 10 km/4. [Ipu orcyrcTBumn
HEUCIPABHOCTEH €€ TOCTENEHHO YBEIMYMBAIOT [0 MaKcUMalbHOH. Bo Bpems o0kaTku
NEPUOIUYHOCTh CMA30YHBIX W KOHTPOJIBHO-PETYJIHPOBOYHBIX pabOT COKpamamT B 2 pasa.
OO6kaTka MPOU3BOAUTCS MOJA KOHTposieM MexaHuka. CBHAETEILCTBOM HOPMaJbHOM OOKATKH
ABJISIETCA ycTOoWuMBas paboTa BceX COOPOYHBIX €AMHHUIl U CUCTEM MALIMHbI IPU JOMYCTUMbIX
YPOBHSAX TEMIIEPATYPHI.

[Tocne oOkaTku MPOU3BOASAT 3aMEHY CMa304YHbIX MarepuayoB, U B TedeHue 100 4 paboTsl
MalIHa JOHKHA HAXOAUTHCS MOJI 0COOBIM KOHTPOJIEM MEXaHHUKA.

TpaHcOpTHPOBKA MAILINH K MECTY HX IKCILTyaTallMu

B 3aBucuMoOCTH OT YCIOBHI TPaHCIOPTHPOBKH, MAacChl U rabapuTOB MallUH MPUMEHSIOTCS
CJICAYIOIINE METOBI JIOCTABKH UX B ITYHKT Ha3HAYCHUS: CBOUM XOJIOM, Ha OyKcUpe, Ha Tpeiepax
(mpuLenax-TAKEIO0BO3AX ), )KEIE3HOJOPOKHBIM, BOJHBIM U BO3YIIHBIM TPAHCIIOPTOM.

[lepemelieHre CBOMM XOJOM MAallMH C TYCEHUYHBIM JIBUKUTEJIEM [0 TPYHTOBBIM JOpOTaM
orpannumnBaercs 30 kM Ha 6a3ze TpakTOpoB K 10 KM /IS 9KCKaBaTOPOB.

[lepen nBH)KEHHMEM MallMHBl TMPOBEPSETCS €€ TEXHUYECKOE COCTOSHUE, JABUKHUTEIb
CMa3bIBacTCd B COOTBETCTBHUM C KapTOM CMasKH, M3y4aeTcsd MyTh cieloBaHMs. Ecim Ha Hem
MMeEeTCs KEJIE3HOJOPOXKHBIN Tepee3, TO HeoOXOIMMO COTIacoBaTh BpPEMsSl €ro MpOXOXKICHHS,
II0/1aB 3asBKYy HE MO3/HEE UeM 3a 24 u.

DKCKaBaTOp MOXKET MepeMEeNaThCs ¢ MPOAO0IbHBIM YKIOHOM MeHee 20° U monepedyHbIM MeHee 6°,
npuYeM MpH YKIIOHe Oosee 5° pa3BOpOTHI €ro He JonycKaloTcss. Bo BpeMs IBUKEHHUs SKCKaBaTopa
KOBUI TIOJTHUMAETCS HaJ 3eMJjieil Ha BbIcOTy He Oosee 0,7 M, Beayliee Kojaeco ABUKUTENS JOJIKHO
OBITH C3a/11, a TOBOPOTHAs TIaTGopMa 3aTOPMOIKEHa.

[lepen TpaHCIOPTHUPOBKOM CBOMM XOJIOM MAIIMH Ha ITHEBMOKOJIECHOM XOJAY NPOU3BOAMTCS
IpoBEpKa CHCTEMbl YINpaBIE€HUS MAaIIMHON (pyJieBO€ yIpaBieHHE, TOpMO3a), JBUKHUTEISA
(cocTosiHMEe LIMH M JaBJIEHHE B KaMmepax), CUCTEMbl YIpaBlieHHs pabodyuM 00O0pyIOBaHUEM U
3IIEKTPOOOOPYIOBAHMSL.

CxopocTh OyKCHpOBaHHSI MAallMH Ha JXECTKOM CIENKe He JOJDKHA TpeBbimarh 20 KM/ c
HernojapeccopeHHoi 1 40 KM/4 ¢ MOApeccOpeHHOI noaBeckoi. bykcupHoe ycTpoiicTBO cTpaxyeTcs
KaHaTaMH, a TOPMO3HBIE U AJIEKTPHUUECKHE CUCTEMBI TsArauya M OyKCHPYEMOUM MaIllMHBI JOJKHBI
paboTaTh mapaienabHo.

IIpu TtpancnoptupoBke CJAM mno cerm Jopor ciuenyer pykoBojacTBoBaThea «llpaBunamu
JIOPOHOTO JIBUJKEHHUS», KOTOPHIE YCTAaHABIMBAIOT CIEAYIOIINE OIPaHUYEHHUS: 110 BBICOTE 4 M OT
MTOBEPXHOCTH JIOPOTH, IO MMpHUHE 2,5 M, 10 anuHe 20 M, IpUYeM Ipy3 HE JTOJDKEH BBICTYIATH 3a
3aIHIOI0 TOUKY rabapuTa TPaHCIOPTHOTO CPeCTBa OoJiee YeM Ha 2 M.

[Torpy3ka MamuHbl Ha OpULEN WIA MIaTQOPMY MPOU3BOIUTCS C COONIIOIEHUEM CIIEAYIOLINX
TpeOOBaHMI: HAKJIOH Tpama He JOJDKeH MpeBblmarh 10° mpu ero Haae)XHOM 3aKpelieHHH;
3ampelaeTcs BKJIOYaTh MOBOPOTHl MAlIMHBI Ha Tpale M Mpuliene (BbIpaBHUBAHUE MAaIIUHbBI
NPOM3BOJUTCS TOJBKO OKOJIO Tpama); HeoOXOAUMO 3aKperuiiTh MallMHy Ha [iatdgopme
YIOPHBIMU OpYChSMHM U PACTSDKKAMH M3 IPOBOJIOKH JAHaMeTpoM 5—6 MM B 4 HUTH IS
pabodero 00OpYyIOBaHUS U B 7 HUTEH ISl JBUKUATEIIS.
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TpaHCOpPTHPOBKY MAIIMH MO KEJIE3HOM A0opore 1eiaecoo0pa3Ho MPOU3BOIUTh IPU PACCTOSHUU
6omee 200 kM. Ha ruraropme MammHy clieyeT 3aKpervisTh MPOBOJIOKON auameTpom 3,5-6,0 mm.
KonuuecTBo pacTsikek M HUTEH ompenensercs U3 pacyera, YTO MPOJOJbHYIO CHIIY MHEpPLUHU
ciaenyer npuHumarts 2,3-3,8 kH, a nuentpansHyto B nonepeyHom HampasieHud — 1,7 kHua 1 T
Macchl MalUHBbI.

MoHTaK M JeMOHTAK MAIIMH B YCJIOBHAX IKCITyaTALMHU

Mamussl, pa3Mepbl KOTOPBIX BBIXOJAT 3a rabapHUThl JKEJIE€3HOAO0POXKHOTO U aBTOMOOUIBHOTO
TpaHCIOPTa, AEMOHTUPYIOTCS IIPU JOCTAaBKE UX C 3aBOJIa MJIM HA Y4aCTOK paOOTBHI.

JleMOHTaX M MOCIEAYIOUIMI MOHTaK MalllMHbl TPEOYIOT 3HAYUTEIBHOIO BPEMEHHU M BIIUSIOT
Ha ee paboTocmocoOHOCTh. TPymMOeMKOCTh 3TUX PabOT Omperensercss crmocoOOM U YCIOBHEM
TPAHCHOPTUPOBKH, KOHCTPYKLMEH MAIlMHbI M YPOBHEM MEXaHHU3alMK AEMOHTAXKHO-MOHTaKHBIX
pabor.

B 3aBucuMOCTH OT cTeneHM YKPYHNHEHHs COOMpPAaEMBbIX 3JEMEHTOB pa3IMyaloT CieIyolue
METO/bI MOHTa)XHO-IEMOHTA)XXHBIX pabO0T: MO3JIEMEHTHBIHN, y3710BOH 1 O6104yHbIN. [TosneMeHTHBII
MOHT@)X MaIlMHBl M OOOpYJOBAaHUS MPOM3BOJUTCA U3 OTAEIBHBIX JeTanel, Yy3JI0BOH
npeaycMaTpuBaeT MOCJIE0BATEIbHBIM MOHTaK COOPOYHBIX €AWHUI] HAa 0a30BYI0 YaCTh MAIIUHBbI,
0JIOYHBIE — MOHTa&X KPYIHBIMH OJIOKAMH, COCTOSALIMMH W3 HECKOJbKUX COOPOYHBIX EIMHULL.
Jns nemMoHTaka M MOHTaKa MalllMH M O0OpYyJIOBaHHMS B 3KCIUIyaTallMOHHBIX YCIIOBHUSX
HOPUMEHSIOT CAMOXO/IHbIE KpaHbl, 3KCKaBAaTOPbl C KPAHOBBIM 000pyI0BaHUEM, JIEOEIKH, TPEHOTH
C NOJBELICHHBIMU K HUM IOJMCIACTaMU WM TaJlIMU, JOMKpathl U T.1. B Hacrosiuee Bpems
IPOEKTHPYIOTCS MAIIMHBI C BO3MOXHOCTBIO UX CaMOIOAbEMa IPU MUHUMAJIbHOM NPUMEHEHUH
BCIIOMOTaTeJIbHBIX MOHTAXHBIX CPE/CTB.
[Iponiecc neMoHTaka M MOHTa)Ka MAILIMHBI COCTOMT M3 THOATOTOBUTEIbHBIX, OCHOBHBIX H
3aKJIIOYUTENIBHBIX omneparnuii. [loaroroBuTenpHble onepanuy BKIIOYAIOT: Pa3paboTKy u 1og00p
JOKYMEHTAIlU{, MOJIrOTOBKY MAILIMHBI U €€ COOPOYHBIX EAMHUI K JEMOHTaXy, MOATOTOBKY
IUIOLIAJIKK JUIsi MOHTa)ka M JEMOHTaXa MallMHbI, 10A00Op o0opynoBaHUS M pabouell CHIIBI.
OcHOBHBIE pabOTBl 3aKJIHOYAIOTCS B HEMOCPEACTBEHHOM JEMOHTaXe M MOHTake MamMHbl. K
3aKJIIOYUTEIbHBIM ONEpalUsiM IpPU JIEMOHTAXKE OTHOCHUTCS IOATOTOBKAa COOPOYHBIX €IMHHUIl U
0JIOKOB MaIllMHBl K TPAHCIIOPTUPOBKE, a IPU MOHTAXKE — PEryIHMpPOBKAa COOPOUYHBIX €AMHULI,
UCIBITAaHWE MallMHBl U cJada ee B JKciulyarauuto. [locie TpaHCHOPTHPOBKU MpOBEpSETCS
KOMIUIEKTHOCTb, CHUMAIOTCSI KOHCEPBALIMOHHBIE CMa3KH, MOBEPXHOCTH OYMINAIOTCS OT HBUIM U
pxkaBunHbl. [lepen MOHTA)KOM CIIOKHBIX METAJUIMYECKUX KOHCTPYKIHUI NMPOBOJSAT MOJATOTOBKY
CTBIKOBOYHBIX TOBepXHOCTEeH. Ilpu coeauHeHMM COOPOUHBIX E€IMHUI] BHAYalle COEAMHSAIOT HUX
CUMMETPUYHO HECKOJIBKUMH OONTaMHU C TIOCIEAYIONIEH YCTAaHOBKOM M 3aTSKKOW BCeX OOJITOB.
Ecin sneMeHTbl KOHCTPYKIIMM COEAUHSIOTCS CBApKOM, TO NPEABAPUTEIBHO IPUXBATHIBAIOT BCE
AJIEMEHTBl U  BBIBEPAIOT METAUNIOKOHCTPYKIMIO. MOHTaX IepelaTOuYHbIX MEXaHU3MOB
IIPOU3BOJUTCS C COXPAaHEHUEM 3aJJaHHBIX IPU U3TOTOBJIEHUHU TIOJIOKEHUH.

[lepen HauaIOM MOHTAXKHBIX PaOOT MPOBOJAT MHCTPYKTAXK pabOUUX 10 TEXHUKE 0€30I1aCHOCTH,
BBIJIAIOT 3alUTHBIE CPEJICTBA U CIEL0/IEXK/Ty, YCTAHOBICHHYIO JUIS JAHHOTO BHJIA paboT.

[Ipy rasomiaMeHHOM HAHECEHHM MPOTUBOKOPPO3HOHHBIX TMOKPBITUHA pabouue JIOJIKHBI
HaJEBaTh CIELOAEKAY, OUKU C [IBETHBIMU 3aLIUTHBIMH CTEKJIAMHU U PECIIUPATOP.
XpaHeHue U KOHCEPBALMSA MAIIIUH

Paznuuaror XpaHeHHe KpaTKOBpEMEHHOE (IIPOJOJDKHTEIBHOCTh Hepabodero mepuonaa ot 10
THEN 110 JIByX MeCSLEB) U JIOJTOBPEMEHHOE (IIPOJOJIKUTENBHOCTh XpaHEHus Oojee IBYX
MECSIIIEB).

Ha xpaTkoBpeMeHHOe XpaHEeHHEe MaIIMHbI CTaBSTCS Cpasy Mocie MPeKpalleHusl UX MPUMEHEHUS
C MOCJENYIOIEH TPOBEPKON TEXHUYECKOIO COCTOSIHUS HE pEXe OJHOro pasza B Mecsal. IIpu sTom
MallMHAa XPaHUTCA KOMILJIEKTHO, O€3 CHSTHSI OTHENbHbIX COOpPOUHBIX E€IUHHI] M JeTajiei.
XpaHeHHe MOKET OCYIIECTBIAThCA Ha paboueil monaike.

JlonroBpeMeHHO MalIHbI XpaHITCS TOJIBKO Ha 0a3ax ympaBlIeHUH MeXaHW3alluu U CTaBATCS Ha
XpaHeHue He no3Hee yeM 10 nHel ¢ MOMeHTa OKOHYaHHUs paboThI C MOCIEAYIOUIeH MPOBEPKOH ee
paboToCoCcOOHOCTH pa3 B KBapTall.

He nomyckaeTcst XpaHUTh MalIMHBI U UX COOPOYHBIC €IUHHIIBI B MOMEIIECHHX, COACPIKAIINX
(BBILIENAOIINX ) MbUIb, IPUMECH arpeCCUBHBIX MapoOB U (MJIM) T'a30B.
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OTHoOcHUTENbHASA BIAKHOCTh BO3/IyXa B MPOIECCE KOHCEpBAIMU HE JOJKHA TpeBbimath 70 %, a
TeMIiepaTypa JoimkHa ObITh He Hivke 15 °C. Ilepen nanecenneM samutHoR cmasku (3T /s - 5) ee
pasorpesatot 10 80-90 °C.

KoHcepBannio u packoHCEpBaIMIO0 MAIKMH MPOU3BOAT B COOTBETCTBUU C IKCILTyaTallMOHHOU
JIOKYMEHTAIUEH.

VYyer wMammMH, HaxXOASIMMUXCA HA XPAaHEHWH, BEIETCS B CIEUUAIBHOM JKypHaie, TI/ie
YKa3bIBalOTCA MX Ha3BaHWs, MapKa, MHBEHTAapHbIA HOMEpP, KOMIUIEKTHOCTb, JaTa MOCTAaHOBKHU U
CHATHUS ¢ XpaHeHUsl. CBeJCHUsI O XPaHEHUHU, KOHCEPBAIIUU U PACKOHCEPBAIIMU 3aHOCSTCS TaK)Ke B
dbopmyssip (MacmopT) MAIIHHBI.

Oco0eHHOCTH 3KCIUTyaTal MAllMH IPY HU3KUX TEMIIEpaTypax

DKcIulyaTalys MallluH IpU HU3KUX TeMIepaTypax CHUXKAeT uX paboTocrnocoOHOCTh B 1,5 pasa.
[Ipu oTpHLIATENBbHBIX TEMIIEpaTypax YXyIIIAIOTCs YCIOBUS cMeceoOpa3oBaHMs, CrOpaHMs CMECH,
IIyCKOBasi HAJEKHOCTb JBUTAaTelIi M CaMOYYBCTBHE MAIMHUCTOB, YBEIMYMBAETCA MOMEHT
COINPOTHUBIIEHUSI BPALIIEHUIO BCEX JIETAJIEH, BO3pacTaeT YUCI0 OTKa30B MAIIHH.

[ToBeiieHue BsI3KOCTH TOIIMBa B 5-10 pa3 mpu noHmxkeHun temneparypsl ot 20 go -20 °C
MPUBOJUT K CHUKEHUIO MPOKAYMBAEMOCTH, CTEIICHH M OJHOPOJHOCTHU PACHIBLIMBAHUS. XOPOIIUE
pacnubUIMBaHKe, HCIApeHUe W cMeceoOpa3oBaHHE 00ECIeYMBAIOTCS, €CIU BS3KOCTh TOIUIMBA
cocraBisier 2—38 MM2/c. [IpakTuKyeTcsi yTeIuieHHEe TOIUITMBHBIX 0akOB OOMAa3KOW TaKOro COCTaBa:
acOectoBas kpouika — 35 %, cyxue onunku — 40, oraeynopHas riuHa — 20, )KUJIKOE CTEKIO —
5 %. IlpenBaputensHO Ha 0aKk HAKIAJIBIBAIOT apMaTypy U3 MPOBOJIOKM M HAHOCAT YKa3aHHBIN
coctaB cimoeMm 15-25 mm. Ilocne cymku Gak 0OepTHIBAIOT MaTrepyaTod JEHTOM W MOKPBIBAIOT
Kpackoil. TomIMBONPOBOIbI YTEIUISIIOT JIEHTAMH U3 IpyOOLIEPCTHON TKAaHU M CBEPXY JIEHTAaMU
13 MAPYCUHBI C TIOCIEYIOIIUM IMOKPBITUEM BOJOMACIOCTOMKON KPacKoOM.

3aTpyIHEHHUE 3allyCKa JBUTATENsl CBS3aHO CO CJIOKHOCTBIO CO3JAaHUS ITyCKOBOM 4acTOTHI U
HU3KOHM TeMInepaTtypoil B KOHIE cKaTusa. MUHHMMalbHas 4acToTa BpallleHUs], 00ecredrBaroas
3aI1yCK, 3aBHCUT OT TEMIIepaTypbl OKPYXKAOIIeH cpeibl U TUMa asuraress (Tadm.l).

Temnepatypa, HeoOX0oquMas B KOHIIE CxKATHS, JJIs TU3EIs onpeensiercs no popmyne

Tope = T,e™ ™1 > T, + 200,
rae T, — Temmneparypa Bo3ayxa Ha Biycke, °C; € — cTeneHb CKaTusi, 1 — TMoKa3aTelb CHKaTusl,
Haxosamuiics B npeaenax 1,30-1,37; T, — TeMmepaTypa caMoBOCIUIaMeHEeHUs ToruBa, °C.

Tabnuya 1
HeoOxonumMasi myckoBasi 4acTrora BpamleHuss (00/MHH) B 3aBHCHMOCTH OT THIA
JABHUIaTeJIsl M OKPYKaIoIIeil cpeabl

Tun nBuraresns Temmneparypa okpysxarorieit cpenpl, °C
-20
5
C UCKPOBBIM 32)KHTaHHEM 40-50 60-70
Jn3enbHbI 100-120 160-180

[Tpu oTpuIaTENBHBIX TEMIIEpaTypax YXYIIIAeTCs CaMOYYBCTBHE MallMHUCTa, Habtoaercs
OBICTpasi yTOMIISIEMOCTh, 3aMEIJISIETCSl PEaKIusi Ha CIOXHBIC CHTyaluu. J[Jis TOBBIIIEHUSI €T
paboTocnocoOHOCTH yTerusieTcs: pabodee MECTO W HPeAOTBpamiaeTcs 00JeeHEHHE CTEKOJI.
Jlns HopMmanbHON paboThl MAIIMHUCTA TEMIepaTypa B KaOMHE JobKHA ObITh B mpenenax 14-18 °C,
MO3TOMY B 3UMHHUU MEpUO KaOWHY repMEeTH3UPYIOT, CTEHBI U IMOJIbl YTEIUISIOT, YCTAaHABIUBAIOT
oborpeBareny.

[Tpu skenmyaranuu CJIM MOXHO MPUMEHATh CMECH TPAHCMHUCCHOHHBIX Macell ¢ IU3eIbHbIM
TOIUIMBOM, a MOTOpPHBIX Macedl — ¢ OeH3uHOM. KosiudectBo OeH3uMHa, HeoOXoaumoe mJis

Pa3KMKCHUA Macjia, 3aBUCUT OT TCMIICPATYPbI Oprxcaromeﬁ cpeabl 1 BMECTUMOCTU CUCTCMBbI
CMAa3KH.
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Ha ruapoduiimpoBaHHBIX MaIIMHAX TPH OTPHUIATEIBHBIX TeMIIepaTypax yxyamaeTcs padora
runponpuBosa. IloBbimieHHe BSI3KOCTH PabOYMX KUAKOCTEH BBI3BIBAET PA3pBIBbI CIUIOMIHOCTH
MOTOKA M TIOJICOC BO3AYyXa, YTO MPHUBOIMT K THIPABIUYCCKUM yIapaM B THAPOCHCTEME, U3HOCY U
BBIXO/IY U3 CTPOS €€ DJIIEMEHTOB.

B 3uMHMI nieproj SKCIUTyaTaluyu HAaOJI0AI0TCS OTKA3bl ITHEBMOCHUCTEM H3-33a KOHJICHCAIMH
BJIATW, YTO BBI3BIBAET 00pa3oBaHUE JICASHBIX IPOOOK B TPYOOIPOBOAX, 3aKJIMHIUBAHHUE MMOPIITHEH
B THEBMOIMJIMHIPAX.

IIpn oTpuLATENBHBIX TEMIIEPATYypaX YBEJIMYUBACTCS BSA3ZKOCTH AIEKTPOJUTA, YTO yXyILIAeT
MPOHUKHOBEHHUE €r0 B TOPHI IJIACTHH U MPHBOJUT K PE3KOMY IaJICHHIO €MKOCTH aKKyMYJISTOPHOM
O6atapen. OCoOCHHO OTPHUIIATEIBLHO 3TO SIBJICHUE CKAa3bIBACTCS IPHU 3alyCKe JBUraTess, Korja
3UMOM TpeOyeTcs 0oJiee BRICOKAs 4aCTOTa BPAIICHHUS.

[Tpu oxnaXAeHUH BCEX PE3NHOBBIX M3EIHI HAPYIIAETCs MX YIUIOTHAMOIIAs CIOCOOHOCTh. B
IIMHAX B 3UMHHU TEPUOJ TEPSAETCS YIPYroCcTh, BOZHHKAET OCTaTOYHAs nedopmalius, KoTopas
MPUBOJNT K MOSBICHUIO TPEUIUH U PACCIOCHHUIO.

Popma OTYETHOCTH:

OrTyer.

OcHoOBHasi TUTEpaTypa:
[1-5] u3 paznena 7.
JloTIoTHUTEIBHAS JIUTEPATYPA:
[6-9] u3 paznena 7.

KoHTposbHbIE BONIPOCHI /11 CAMOIPOBEPKHU

1. Kak npousBonuTcs MOArOTOBKA U BBOJ MAIMHBI B SKCILTyaTalUi0?

2. Ha3znauenue oOkaTku mamuH. Kak BiauseT pexxuM 00KaTKy Ha pab0TOCTIOCOOHOCTh MAIIUHbI?

3. Busbl u 3Tanbsl MOHTaKHBIX ¥ JIEMOHTaXXHBIX paboT. Kak obecnieunBaercst 6€3011acHOCTb
IPOU3BOICTBA ATUX PAOOT?

4. YcnoBus TpaHCIIOPTUPOBaHUA MalinH. Kakue orpaHryeHus HaKJIaJbIBatoTCs IPU

TPAHCHOPTUPOBAHUU MAILIUH C TYCEHUYHBIM JBUKHUTETIEM?

Kak xpaHsTca MalllnHbl IPU KPAaTKOBPEMEHHOM U JIOJTOBPEMEHHOM IepephiBe B pabore?

Kaknmu nokymMeHTaMH pyKOBOJICTBYIOTCS IIPU KOHCEPBALIMK M PACKOHCEpBAllK MAIlIuH?

YeM o0bsiCHsACTCA TPYIHBIH 3aIyCK MPH OTPHULIATENIBHBIX TeMIepaTypax?

~Nod

JladopaTopHas padora Neb.

Tewma: IlnanupoBanue TexHuuecKoro oociyxuanusi u pemontos IIT CIMuO

[{esib pabGoTel: M3yueHne NpUHLMIOB TEXHUYECKOro oocmyxuBanus u pemontos [IT CAMuO
3ananue: IloctpouTh rogoBoil mian u MecsyHbl mian-rpaguk TO U peMOHTOB IS 3aJaHHOU
CIM

B skcrutyatupyromux opranuzanusx cucreMa TO U peMOHTOB peanu3yeTcsl 4epe3 I'OJOBBIE
IUTAaHBI U MECSYHbIE TUIaHbI-TPapUKH.

I'ogoBoit miman TO M PEMOHTOB ONpENENseT YHUCIO IUIAHOBBIX MEPONPHUATHH MO KaXKIO0U
MallMHE, YTBEPXKAAECTCA TJIAaBHBIM HWHXXEHEPOM WM IJIABHBIM MEXAHHUKOM BBIIIECTOSALIEH
OpraHU3allMM U SBJISETCS OCHOBAHUEM JIJISl pacuera MOTPeOHOCTH B MaTEpUaJbHBIX U TPYIOBBIX
pecypcax mpu pa3paboTKe MPOU3BOACTBEHHBIX IJIAHOB.

HcxoaHpiMy JTaHHBIMU U1 TOJIOBOTO TJIaHA SBJSIOTCA: (pakTHUeckast HapabOTKa B MOTOYAcaX C
Hauasa SKCIUTyaTalii Ha Havajlo INIAHUPYEMOro roJia; IiiaHupyeMas HapaOoTKa MaIllUHbBI Ha T0J1
B 4acax; NEPUOJNYHOCTh BEINONHEHUS TO U pEMOHTOB.

KomnuectBo TO u pemoHTOB (Stop - NPHUHUMAETCS TOJBKO LEJIOE YHUCIO) KaXAO0ro Ha
IUTAHUPYEMBIN TOJ TSl KayKJI0U MaIIMHBI ONpeAeNsieTcs no popmyse
Hy+H,,

— ~ Ky,
Trop (1)
rae H, - ¢gakrudeckas HapaOOTKa MalllMHbl Ha HA4aJlo IUIAHUPYEMOrO roja CO BpPEMEHHU
MOCJICTHETO aHAJIOTHYHOrOo peMoHTa mwin TO (ompenensieTcss pa3HOCTBIO MEXIy HapaObOTKOU

Krop =
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MalllMHbI C HavaJla SKCIUTyaTalluy WM MOcie KamuTalbHOIO0 PEMOHTA Ha HAa4yajlo TUIAHUPYEMOIo
roga ¥ ee HapaOOTKOW HA JIEHb MOCTEIHEr0 AHAJOTHYHOTO MEPOMPUSATHUS MPEANIeCTBYIOMIErO
roja); H,,- HapabOTKa Ha IUIAHUPYEMBIH o], onpeaeisemMas 0 KOJIMUEeCTBY 4acoB pabouero

BPEMEHM MaIIMHBI B TeueHue roja (7',) u kodpduuueHTy mepexoja OT CMEHHOIo pabodero

BpeMeHH K dacam Hapabotku (K, ), (H,; =T, -K,); T;,p - TEPHOANYHOCTH BBIIOIHEHHS

COOTBETCTBYIOLIEr0 PEMOHTa MM TEXHUYECKOTO OOCIYXHBAaHHS, II0 KOTOPOMY HPOBOAUTCS
pacuert, 4; K, - kommuectBo TO u peMOHTOB Oojiee BBICOKOTO MOPSAKA (IS KAIHUTAIBHOTO
pemonra K,, =0).

Kosddunnent nepexona K, ompenensercs Ha OCHOBE XPOHOMETpaxa 3KCIUTyaTallud OJHOTO

TUIIOpa3Mepa MaIlliH Ui KOHKPETHBIX YCIOBUN paOoThl. J{s 1eneil miaaHupOBaHUS B yCIOBHUAX
PecniyOnuku benapych 3HaueHUs: MOKHO IPUHUMATD 110 Ta0JIUIIE.

Onpenenenne konudyectBa TO W PEMOHTOB Ha IUIAHUPYEMBIM TOJ MPOU3BOJIUTCA U
IIOCJIEI0OBATENILHOCTU:  KAalUTAJAbHBIA PEeMOHT (K, ), TeKymuil peMoHT (K, ), TeXHHYECKOoe
obciyxusanue (K,, ;), BTopoe TexHudeckoe obOcmyxuBanue (K, ,) W mepBoe TexHudeckoe
obcmyxusanue (K, ;).

3uavenusn kK03 HHUIHEHTOB Nepexona CMeHHOro pabo4ero BpeMeHH K 9acam HapaGoTKH
(MOTO-4aC) CTPOMTEILHBLIX H JOPOZKHBIX MAIIKH U oGopynosaausa K,

3Ha4dYeHHe
e HaumMeHOBaHMe MAIIIHH ¥ 060pyIOBAHHA Koadhdu-
nfﬂ oOHeHTa
1 Byasaosepsl: 3T 0,7
6—-10T
2 DKCKABATOPHI OHOKOBINOBLIE C KOBIIIOM BMECTAMOCTEIO A0 0,4 M3 0,7
To Ke ¢ KOBIIOM BMeCTHMOCThI0 Gonee 0,4 M3 0,8
3 AsTOorpeiinepsl 0,7
4 KpaHBI cTpe/ioBhle ABTOMOGHIBHEIE IPY30I0ABEMHOCTERIO A0 6,3 0,7
BKJIIOYHUTEJIbHO
To e cebime 6,3 T 4o 10 T BKIIOYHUTEIBLHO 0,72
To >xe ceuie 10 T 0,74
5 KpaHEI cTpesioBble IHEBMOKOJI€CHEIE 0,72
6 Kpass! cTpeIOBBI€ I'yCeHHYHbIE 0,73
7 Crxpenepsnl 0,74
8 Kpansl 6amieHHbIE 0,57
9 TpyboyKIagINKKA 0,55
10 ITorpy34MKy ONHOKOBIIIOBLIE 0,6
11 TpaKTopsl KOJTEeCHBIe 0,7
12 TpaKTOphl rYCEHUYHLIE 0,7
13 TpakTOpPsI-PLIXJIUTETH 0,7
14 TpaKTOpsI TPeJeBOUYHLIE 0,75
15 Komnopeccops! 0,5
16 KaTKku MOTOpHBIE 0,55
17 CBapouHEIe arperarsl 0,5
18 ABTONOrpYy34YMKH 0,6
19 AmMobyprI:
ua 6a3e TPAKTOPOB 0,4
ua Gase aBToMOOHIE€ M 0,5
20 MamuHbl 6YypHAJILHBIE 0,4
21 AcdansToyKIagINKH 0,43
22 ABTOBBIIIKHA, aBTOTUAPONOABEMHNKHT 0,75
23 DKcKaBaTOPEI MEOIOKOBIIIOBRIE, TPaHIIeHHbIe, POTOPHEIE ¥ eNHbIe 0,5
24 ABTOGEeTOHOCMECHTETH 0,5
25 CrannoHapHbie GeTOHOCMEeCHTeIH 0,35
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_—_NE - ) 3uaueHue
a/m AMMeHOBAHMEe MAIIHH M 000pyOBAHHA Koatdu-

IHEeHTa
-——2_6 PacTBOpocMecuTe N cCTAMOBADHEIE 0,5

To ke nepeJBHKHLIE 0,35

27 ABT06ETOHOHACOCHI 0,42

28 PacTBOPOHACOCK! IPOU3BOAUTENBHOCTEIO 110 2 M% /4 0,25
» » 4—6 M3 /g 0,3

29 Brrmkn camoxoaHble Ha 6ase TpakTopa 0,55
30 CsaeboiiHBIE YCTAHOBKH 0,7
31 ABTOryZpOHATOPKI 0,7
32 ABTOIEMEHTOBO3JEI 0,7

33 T'uapoxpaHbl 0,75
34 IInaHApPOBITHKH 0,4
35 IlogbeMHEHKY Ma4YTOBLIE 0,2
36 JApobuiku cranuoHapHEIE 0,6

37 I'poxoTm 0,55

38 KopueBaTenn, KycTopeasl 0,32
39 MonoTHI AM3eIbHEIE X IAPOBO3AYIIHEIE 0,3
40 IIITyxkaTypHEIE arperaThl 0,3

41 Hacocs! :XBHAKOCTHEIE 0,65
42 ABTOCAaMOCBAJIEL 0,8

Hnst ronoBoro miana TO u peMOHTOB OmpeessieTcss MECsI] IPOBEACHHS KA TaJIbHOTO PEMOHTA:
lz(Tu —HQLK) +1
H

(2)

rae T — NepHoIMYHOCTD BBINOIHEHUs KalluTaIbHOTO PEMOHTA, 4; H , ,, — HapaOOTKa MalllMHbI HA

M =

’

HadaJlO IUIaHUPYEMOro roJa OT MHOpPCAbIAYHICTO KallUTaJIbHOroO pPEeMOHTAa MM C Hadajla
OKCIUTyaTalluu.
HOpﬂI[KOBLIfI pa60q1/1171 JCHb MCCiAla ﬂTOP’ B KOTOPOM HAUUHACTCA PEMOHT WM TEXHHUYCCKOC

o0cITy’)KuBaHMe, ONpeeNsIeTcs 1o Gopmyie

K, p(nTrop — Hy) .

HArop
Hu:l.M

1)

3)

rie K, ,— uucino pabounx [HEH B IUIAHUPYEMOM MECALE; 7 — TOPSIAKOBBIA HOMED
IJIAHUPYEMOTO  OOCHyXKMBaHUA (71 PEMOHTOB M  TEXHHUYECKOrO0 OOCIYyXHBAaHUS C
HEePUOIMYHOCTBIO MPOBECHHS, MPEBBIMIANONICH [UTAHUPYEMYI0 MeECS4YHYH HapaboTky, n = 1);
H,, ,, — HapaboTKa, [UIaHUpyeMasl Ha MECSILL, Y.

Ecmu yuects, uto H ), /K, , - nHeBHas HapaGOTKa MaIIMHBI, TO (OPMYTy MOMKHO 3allMCaTh

TakK:
nTTop o H¢,
ﬂTOP =—+],
cp
Ine t,, - cpesHAs HapabOTKa MalTHHBI B JICHb.

[Inanupyemas rogoBas HapaboTka Hy,; MOXET ONpPENeAThCA MO0 MECsIaM B COOTBETCTBHH C
KOJIMYECTBOM paboyux JHEW WK 3a c4eT Kod(ppuLHeHTa CMEHHOCTH U OpraHu3aiuu paboThl B
BBIXOJIHBIE JHHU M0 CKOJB3fALIEMY rpaduKy, UYTO 3HAUYUTEIBHO YBEJIMYMBAET HapabOTKY
MalluHbI B JIETHUN MEPHOJT.

[Tpn onpenenennn K,,,, M, /[,,p PE€3yAbTaThl PACUETOB OKPYTIAIOTCA IO IIEIBIX YHUCEN B
MEHBUIYI0 CTOPOHY.
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[IpogomxkurenpHOCTh mpoBeneHuss TO MM peMOHTAa ONpeAeNsieTCs MO PEKOMEHIalusIM
3aBOJa-U3TOTOBUTENS C y4eTOM (HaKTHMUYECKOTO BPEMEHH OXHUJAHHUS U TPaHCIOPTUPOBKHU
MAaIIUH.

IIpumep. IlocTpoute ronoBoil 1iaH u MecsyHbIH MmuaH-rpagpuk TO U pEeMOHTOB s
camoxoaHoro ckperepa J13-11 ¢ mapaboTkoii ¢ Hayaa sxcryartanuu 2490 4 (puc. 1).

Pemenne. [lnanupyemas rogoBas HapaboTka

H,, =3039-0,74 = 2248(u)

[TpuauMaeM cienyromyo nepuoau4HocTs nposegenus TO u pemontos: 71, -6000 v, 7', —
10004, 7, , — 5004, T, ;,— 100 u.

KanutanpHblli peMOHT CcKpernepa B INIAHUPYEMOM TOJly HE MPOU3BOJUTCS, TaK Kak CyMMa
HapaOOTKM C Hadaja HKCIUIyaTallid Ha HAYaJlo ToJa MW IUIAHUpyeMOoW HapaOOTKu Ha
pacquHmﬁ rog MEHbIIEC NECPUOAUYHOCTHU €TI0 ITPOBCACHUA:

K =(2490+2248)/6000 = 0

HapaboTka 1nocie mocieHero TeKymero peMoHTa B MPEIIISCTBYIOIIEM IOy Ha Ha4alo
pacdeTHOro rojaa

H ., =2490-2000 = 490y

U:ﬁ‘?? 2922192999 ????_????i???? 7229 1 %¢¢¢ ????i‘???? 7229 ?‘r‘??’

i 500 1000 1500 2000 %500 3000 3500 4000 4500 5000 5500 600(
|_100 ’ : ‘

ot 100 : |
H |

M-H

Hq:rro-l =90

.
——t

Hy, = Hy,, , = 490

H,, = 2490 H_ -2248
TOTrJa KOJIMYECTBO TCKYIIUX PCMOHTOB
__490+2248
1000

Hapa6oTtka mocie nmocineauero TO-2 B npeAmecTByOIIeM roJy Ha Hayajlo pacuyeTHOTO roja
Takke paBHa 490 4, Tak Kak €ro MPOBEICHHE COBIANO CO BPEMEHEM IMPOBEACHHS TEKYIIEro
pemonTta (Trg., = 500 > Sro.o = 490).

Torma
490 +2249

HTO-2* 500

—-{0+2)=3.
Hapa6otka nocie nocnegnero TO-1 Ha Hawano pacuerHoro rona H,, , =490—-400=90 (u),

90 + 2248
100

Camoxonanblil ckpenep paboTaeT ¢ TojakaduoM Ha 0Oaze Oynbnosepa J[3-27 ¢ Hapa®oTko# c
Hayaja pacyeTHoro roaa 5220 4y u miaHupyemon rogoBoil Hapabotkoil 2300 u. KomumuecTBo
TO u peMOHTOB PacCYUTHIBAEM aHAJIOTUYHO M COCTABJISIEM I'0IOBOM MutaH (Tadiuia)

Tak kak kanuTaJbHBIN PEMOHT IMPOU3BOAUTCA IAJId TOJIKAYa B INNIAHUPYEMOM roaAy, OIpeacisicM
MECAL €0 MPOBEACHUSA:

Kroq= ~0+2+3)=18.

_12.(5760-5228)

1=3,
2300

T.€. Mapr.

[TpumepHOE 4YMCIIO Mecsilia MOCTAaHOBKM MAalllMHbl Ha KalWUTAJIbHBI PEMOHT ONpeAessiercs Mo
(axTryeckoll HapabOTKe C Hayaja HKCIUTyaTallud Ha HAdalo MapTa W IUIAHUPYEMOH MecSyHOU

HapaOoTke. HapaboTky mo MecsliaMm IUIaHHPYeM B 3aBHCHMOCTH OT KOJIMYECTBA pabovMx JHEH 3a
BBIYETOM JHEN MPOCTOSL.
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Tabauya 6.2
K pemortos C/IM na 20051,
-

[1am rexamueckoro 06cayxuBasHA
e

OPraH3anHH
Hamvenopein e
e

} " Gaxni s Hapaborka, ¥ igor. | BHERONNOCEL Komiseerso TO 1 pesoros
Huserrapusit | Hamverosanne Jasockoit mww" 2 TIpoBezennA APNINY,
HOMEp 7 MADKA (HEJEKC) | HONED CHIGAM [ —
MAIKEN MAMIHHA | MONEM | gxonvaraumr | K [
| | N 4

1| Crpenep I3-11 6761 2490 | 491

| TpoBeRerua
[INaHHPYyeMas |

S \KEHHTBJMIOFO TuT0-3 102
PEMOETA

701

[
1
e | - [ 2 [ 3 [

; g [ | :
9 |Bywosplaer | 1612 | 5028 | 428 | | 8 | o | s |8 | =

KomudectBo Hepabounx auel st Oynbao3epa 6e3 mpocroeB B TO u peMoHTax paBHo 136.
[MpomomxkutenbHOCTh MpocTosi B TO M peMOHTax periiaMeHTHPYeTCsT HOPMATHBHO-TEXHHYECKOM
nokymenTared. [Ipocron Oymbrnosepa /I3-27 B TO u pemonTax B aHsX coctaBisitor: TO-1 - 0,2;
TO-2 - 0,5; CO — 1,5; T — 7; K — 14. C y4eToM KOJIMYECTBA MPOBOJIUMBIX OOCTYKUBAHUH U
PEMOHTOB 00IIee YHUCIIO THEH POCTOst paBHO 31:
Hrop =0,2-28+0,5-3+15-2+7-1+14-1=31

[TnanupyeM npoBesieHHe TEKYIIEro U KalMTAIbHOTO PEMOHTOB Ha LIEHTpaIbHOM Oase, Haxopsmeics
Ha paccrosHuM 120 kM oT ydvactka. OmpenensieM KOJMYECTBO ITHEH, CBSI3aHHBIX C JIOCTaBKOM
Oynppo3epa ¢ y4yacTKa B MacTepckue M oOparHo. TpaHcnopTHpoBka Oyiblo3epa Oyner
OCYIIECTBIIATHCA MO JOPOTaM MEePBOi TPYIIIBI CO CKOPOCTHIO 15 KM/4. 3aTparsl BpeMEHU Ha MOTPY3KY
U pa3rpy3Ky MalllHbI COCTABIIAIOT 24, @ HA cjayy MaIllMHbl B PEMOHT U IPUEMKY U3 PEMOHTa — 4 JHS
JUISl KalUTIBHOTO PEMOHTA, 1 JIeHb JUIsl TEKYLLEro M MO OJHOMY JIHIO Ha OXXUAAHHE PEMOHTOB.
CymmapHoOe BpeMmsl, 3aTpaulBaeMOe Ha TPAHCIIOPTUPOBKY MAILIMHBI, Cady €€ B PEMOHT, IPUEMKY U3
PEMOHTA U OXuJaHue peMoHTa, — 10 nHeil.

OO0r11ee KOIMYECTBO MPOCTOEB OYIIbA03epa IO BCeM IPUYMHAM COCTaBIISET
M ipocr =136+31+10=177(0n.)

DaKTUIECKOE KOJIMIECTBO Pab0oUMX JIHEH Oyib103epa
I, =365+177 =188(0n.)

Cpennss NpoAOIKUTEIBHOCT pabOTHI OyIIb103€pa B ICHb
t, =2300/188 = 12,2(u)

a MIaHoBas HapabOTKa Ha TOJl
H,, =122+188= 2294(11)

OnpenenseM (akTHUecKyro HapabOTKy OyJib103epa Ha Hadaslo MapTa u3 pacuetra 38 pabouux gHeH
B sitHBape u gespane (31 + 28-17-4):
H,, =H,, +38-122=5228+464 =5692(x)

[TopsiakoBeIid paboumii IeHh MapTa, C KOTOPOTO TUIAHUPYETCS OTIPABUTh MAIINMHY B KalTUTAIbHBIH
PEMOHT, OmpenenseM U3 pacdyera HeOOXOIMMON HapaOOTKH, paBHOW TMEPUOIUYHOCTH TPOBEICHUS
KaluTaabHOro peMoHTa (7,= 5760 u):

I, =(5760-5692)/12,2 =6

C yuerom kanenaaps Ha mMapT 2003r. ompeznesnseM 4uciIo Mecslla Hadyala KaluTaIbHOTO PEMOHTA,
npu6aBisisa K pabounM JHAM Npa3HUYHbIE U BBIXOIHBIE. [l Halero npuMepa mecToi pabounii eHb
COOTBETCTBYET 9 MapTa. Beero uis mpoBeieHrs: KamuTaabHOro peMoHTa Heooxoaumo 20,5 aus (14 +
4+1+15=20,5). B mapte 22 pabouux AHs, U3 HUX 5 JHEH Oyaba03ep HAXOAUTCS B paboTe U
17 nHel — B KannuTaJIbHOM PEMOHTE, T.€. PEMOHT 3aKOHUUTCS B aIlperie.

Io pesynbraTam pacdera 3anonHseM miaH-rpaduk Ha mapt 2005 1. (Tadm. 6.3).

Jnst Oynpnosepa HEOOXOIMMO CIUIAHUPOBATh M IMPOBEAECHHE TEXHUUECKOTO OOCTYKUBaHMS,
KOTOpOE HY»KHO TIPOBOAUTH B IEPBbIi paboumii JeHb MapTa:

60-52
HAro1= 12,2

s camoxonnoro ckpernepa [[3-1 1 nemaeM aHalorn4Hble pacyeThbl, U Pe3yabTaThl 3aHOCUM B
wian-rpapuk Ha wmaptT. [IpuBefeHHBIE JaHHBIE MOXKHO HCIOJB30BaTh Ui TPOBEPKHU
CaMOCTOSTENIbHBIX PACYETOB.

+1=1.
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OmnpeneneHue MI1aHOBO HapaOOTKHU, KOJIMYECTBAa OOCIY:KMBAaHUU U PEMOHTOB, MECSI U JHU
NOCTAaHOBKM MAaIIMHBI Ha OOCTY)KMBaHUE WM B PEMOHT, HEOOXOIMMOIO KOJHYECTBA THEW U
CYMMapHOW TpymoeMkocTd st npoBeaeHuss TO W pEeMOHTOB € HCHOJIb30BaHUEM
UHPOPMALMOHHBIX TEXHOJOTMHA MOXHO IPOU3BOAUTH B COOTBETCTBHUU C MPEAT0KEHHBIM
anroputmMoM. Pa3paboranHas mporpamma MO3BOJSET MOMOJHATH 0a3y NaHHBIX MO HOBBIM
MallMHAM M COCTaBJATH TOJOBOM M MecsuyHbld muaH-rpa¢puk TO u peMOHTOB sl BCEro
MapKa MalluH.

Popma OTYETHOCTH:

Oryer.

OcHOBHast TUTEpaTypa:
[1-5] u3 paznena 7.
JloTioTHHUTE BHAS JIUTEPATYPA:
[6-9] u3 paznena 7.

KoHTpobHbIE BONIPOCHI /U1l CAMOIPOBEPKU
1. ITepeuncnure OCHOBHbIE NPUHLUIIBLI opraHu3anui TO 1 peMOHTOB MaIlIKH.
2. Kak ocymiecTBisieTcs KaJleHIapHOE IDTAHMPOBAHUE MEPOIPHUSITHIA TI0 TEXHOJIOTHYECKOM,
MaTepuaibHOM U OpraHU3alMOHHON NOATOTOBKE?

IIpakTuuyeckoe 3ausaTue Nel.

Tewma: Onpenenenue noka3zareneir padborocrocooroctu [1T CAMuO.

[{enb paboTel: M3ydenue nokasareneit paborocnocodnoctu [IT CAMuO u meToauka ux pacuera.
3aganue: [lo 3amaHHBIM XapakTEPUCTHUKAM IIPOU3BECTH pACUET IMApaMETPOB M IMPOU3BECTH
XapaKTepUCTUKY paboTocnocoOHocTu 3ananHoi [IT CIAM.

[Tokazarensimu paborocmocodonoctn CIITM sBasitorcss 0€30TKAa3HOCTh, JOJTOBEYHOCTD,
PEMOHTONPUTOTHOCTH M COXPAHIEMOCTb.

bezomkaznocms — CBOUCTBO 00BEKTa HEMPEPHIBHO COXPAHATh pabOTOCIOCOOHOE COCTOSIHHE B
TEYEHHE HEKOTOPOrOo BpPEMEHM WJIM HEKOTopoil  HapaboTku. be3oTka3sHOCTh  00BEKTa
XapaKTePU3YeTCs: BEPOSITHOCTHIO O€30TKa3HOW PadoThI, cpefHel HapaOOTKOH J0 OTKasa, ramma-
MPOLIEHTHOW HapabOTKOM 10 OTKasza, cpeAHei HapaOOTKOM Ha OTKa3, HHTEHCHBHOCTHIO OTKA30B,
nmapamMeTpoM TIOTOKa OTKAa30B M YCTAHOBJIIGHHOW 0e€30TKa3HOW HapaboTkouh. OCHOBHBIM
MoKazareneM 0e30TKa3HOCTH SIBISETCS 8epOosmHOCb Oe30mKA3HOU pabomsl, XapaKTepu3yrolas
BEPOSITHOCTH TOTO, YTO B TPEJeNiax 3aJaHHON HapaOOTKH OTKa3 00bheKTa He Bo3HHMKaeT. Ee ompe-
JENSoT 1o hopmyre

P(t)=(N—-Ng)/N, (1)

rae N — 4MciI0 NOAKOHTPONIBHBIX 00beKTOB; Ng — 4MCI0 00BEKTOB, OTKA3aBIINX 3a IEPUOJL
BpeMeHH .

Cpeonssn Hapabomka 0o omkasza — MaTeMaTUYECKOe OKUAaHHe HapaOOTKH 00bEKTa 10
MEPBOro OTKa3a:

1 N
it :W;t“ )

['ne t, - HapaOoTKa 10 0TKa3a i-ro 00beKTa

Cpeoussa napabomka Ha omKka3s XapakTEPU3yeTCsl OTHOLIEHHUEM HapaOOTKU
BOCCTAHABIIMBAEMOTr0 0OBEKTA K MAaTEMaTHUYECKOMY OXKHUJIAaHUIO YHCIIa €r0 OTKAa30B B TE€UCHUE
3TON HapabOTKU

1 N
="t (3)

['ne t, - Hapa®oTka 0ObeKTa MEXIY IByMs OTKA3aMH; # — YHCIIO OTKa30B OOBEKTa B TEUECHUE
paccMaTpuBaeMoi HapaOOTKH.
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Humencusnocmo omkazoe ﬂ(t)— YCJIOBHAA IUIOTHOCTH BCPOATHOCTH BO3HHUKHOBCHUA

OTKa3a HCBOCCTaHABJIIMBACMOI'O O6'b€KTa, omnpeacisieMas ajisi pacCMaTpuBacMOTO0 MOMCHTA
BpPEMCHHU IIPH YCIOBUHU, UTO JO 3TOIr0O MOMCHTA OTKE€Aa3 HC BO3HHUK!

oM

Tme N(t), N(t+ At) - uncro 06bexToB, paGoTocmocobHsIX mpy HapaGoTke tu t + At
COOTBETCTBEHHO.

HapaMemp nomoka omkas3oe a)(t) XapakKTEepU3yeTCsa OTHOICHUEM CPEAHETO YHCJia OTKa3OB

BOCCTaHABJIMBAEMOTr0 OOBEKTa 3a IMPOHM3BOJILHO Mallyl0 HapaboTKy At K 3HAYeHHIO 3TOU
HapabOTKH:

(()(t): i=1 NAT i=1 , (5)

I'me n; (t + At) , N (t) - yucio oTkas3oB 1o N 00bexTy npu Hapabotke t u t + At coOTBETCTBEHHO.

Jloneoseynocmes — CBOMCTBO OOBEKTA COXPAHATH PA0OTOCIIOCOOHOCTD 10 HACTYIUICHUS
IPEeIHOTO COCTOSIHUS MPU YCTAHOBJIEHHON CHCTEME TeXHUYECKOTI0 00CITYKUBaHHsI U PEMOHTA.
Baxnelmmmu noxkasareasiMy JOJTOBEYHOCTH SBIIIOTCS: CPEIHUN PECYPC, FaMMa-IIPOLIEHTHBIN
pecypc, Ha3HaYEeHHBIH pecypc, CpeiHU CPOK C1yKObl, FaMMa-IIPOLEHTHBIN CPOK CITYKObI U
YCTaHOBJICHHBIN CPOK CITy>KOBI.

Cpeonuii pecypc — 3TO MaTeMaTHYECKOE OXKHJIaHUE pecypca:

R= 11 (6)

[ne 7, - pecypc i-it ManmHeI

I'amma-npoyenmuuiii pecypc — HapabOTKa, B TEUEHHE KOTOPOIl 0OBEKT HE JOCTUTHET
IIPEJEIBHOTO COCTOSHUSA C 3alaHHON BEPOSTHOCTBIO Y, BEIPAXKEHHOM B ITPOLIEHTAX:

/4
Ry =105 =1~ F(RY), (7)

Hasnauennwiii pecypc - cymmapsasi HapaboTka 00beKTa, TP JOCTHIKEHUN TPUMEHEHUE
110 Ha3HAYEHUIO JIOJDKHO OBITH MPEKPAIIEHO.

Cpeonuii cpok cnyswcobl — MaTeMaTHYECKOe OKUAAHNE CPOKA CITY>KOBI.

L'amma-npoyenmusiti  cCpox cayscObl  XapaKTepU3yeT KaJeHAapHBIA IepuoJ OT Hadvaia
JKCIUTyaTallMM OO0bBEKTa, B TEUEHHE KOTOPOrOo OH HE JIOCTUTaeT NPEeIebHOTO0 COCTOSHUS C
3aJJaHHON BEPOSTHOCTBIO ¥ , BBIPAXKEHHOM B MPOLIEHTAX.

Pemonmonpucoonocms — CBOMCTBO 00BEKTa, 3aKJIIOYaIOLIeecs B IMPHUCIOCOOICHHOCTH K
NPEIYNPeXKACHUI0 H OOHAPYKEHHIO TPHYMH BO3HHUKHOBEHHUS OTKA30B, MOBPEXKICHUH W
NOJ/IEP’)KAaHUI0O M BOCCTaHOBJIEHHIO  PabOTOCIIOCOOHOTO  COCTOSHHMS IYTEM  MPOBEACHHS
TEXHUYECKOTO OOCIYXMBaHUS W pPEeMOHTOB. [loka3zareiasiMd pPEMOHTONPHTOJHOCTH SIBIISIOTCS:
cpelHee BpeMs BOCCTAHOBJIEHHS pPaOOTOCIOCOOHOTO COCTOSIHUS W CPEIHsAs TPYAOEMKOCTb
BOCCTaHOBJIEHUS PA0OTOCTIOCOOHOTO COCTOSIHUS.

CpeoHnee 6pems 60cCmMAHOBNEHUs PAOOMOCNOCOOHO20 COCMOAHUL — MaTeMaTHYecKoe
OKHMJIaHKE BPEMEHU BOCCTAHOBIICHHS pa00OTOCTIOCOOHOTO COCTOSTHUS:
l n
ty = _ZTBi (8)
[ Ry

I'me tg -BpeMms BoccTaHOBICHUS i-I0 OTKa3a; # — KOJIMYECTBO OTKA30B.
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Cpeonsss mpyooemkocms 80CCMAHOGNCHUsT — MATEMAaTHUYECKOE OXHJIaHUE TPYIAOEMKOCTH
BOCCTaHOBJICHHS PA0OTOCTIOCOOHOTO COCTOSTHUSA:

1
tcp = _ZTI (9)
N
COXpaH}ZeMOC'mb — CBOICTBO O6’BeKTa COXpPaHATbL 3HAYCHUA oKazarenen 6C3OTKa3HOCTI/I,

JIOJITOBEYHOCTH M PEMOHTOIIPUTOJIHOCTH B TEUEHHE WM IOCIE XPAaHEHHs U TPAHCIOPTHPOBKHU.
[Toka3zarenn coxpaHsIEMOCTH: CPEIHUI CPOK COXPaHSAEMOCTH (MaTeMaTHYeCKOe OXHJIaHUE CpOKa
COXpPaHSEMOCTH) M TaMMa-TIPOLIEHTHBIH CPOK COXPaHSIEMOCTH, JOCTUTaeMbIi OOBEKTOM C
3a1aHHON BEPOSITHOCTBIO ¥, BBIPAKEHHOM B IIPOLIEHTAX.
OcHoBHas nuTeparypa:
[1-5] u3 pa3zmena 7.
JononHuTenpHas tuTeparypa:
[6-9] u3 paznena 7.

KoHTposibHbIE BONIPOCHI /i1l CAMOIPOBEPKHU
1. ITorsTue paboTOCIIOCOOHOCTH MAIIIKH.
2. Kakue mokasarenu XxapakTepu3yloT padboToCIiocOOHOCTh HEPEMOHTUPYEMBIX OOBEKTOB?
3. To >xe peMOHTUpPYEMbIX 00BEKTOB?
4. Kakue xapakTepHbIC BUJIBI TIOTEPH pabOTOCTIOCOOHOCTH pabovyero 000py10BaHM,cOOPOTHBIX
equnun cucteM CIITM yamie BcTpeuarorcs?

IIpakTnyeckoe 3ausitue No2.

Tema: Onpenenenue nokaszaresned Hagexxnoctu [T CAMuO

[{enb paboter: M3ydenue nokasareneit Hagexxaoctu [IT CIMuO u MeToauka ux pacuera.
3aganue: [lo 3agaHHBIM XapakTEpUCTUKAaM IIPOU3BECTH pACUET MAPAMETPOB M IPOU3BECTH
XapaKTepUCTUKY HaaexxkHocTH 3aaanHoi [IT C/IM.

Onenka HagexHocTH CHIITM MoxeT ObITh KCIIEPTHOM, PaCUeTHO-TEOPETUUECKON U
CTaTUCTUYECKOM.

Jlns pacdera ¥ IPOrHO3UPOBAHUS HAJIEKHOCTH HEOOXOAMMO UMETh UICTOYHUKHU HH(OpMALIUU 00
M3MEHEHUH TEXHUYECKOTO COCTOSIHMS MalluH. JTa HHpopManus JH00 yYUTHIBAET KOHEYHBIE
pe3ynbTaThl MPOTEKAIOIIMX IPOLECCOB CTapeHHs, JIMOO JaeT OLEHKY Ipolecca H3MEHEHHUs
TexHHu4ecKkoro coctostuus. Ilocneanss nHpopmanys No3BOJSET OCYIIECTBISATh IPOrHOZUPOBAHUE
paboTOCTIOCOOHOCTH 00BEKTA, a KOHEUHbIE CBEACHUS 00 OTKa3axX XapaKTepU3yIOT JUIIb YPOBEHb
HaJIeKHOCTH.

OcHoBHOI 11e51b10 cOOpa nHpopManuu sABjIgeTcs NoBbileHHe HagexxkHocTu CIIM Ha ocHoBe
BBISIBJICHUS Y3JIOB U J€Tallel, IUMUTUPYIOIUX HApaOOTKy 1O PEMOHTA.

Mertonuka cOopa CTaTUCTMYECKMX JIaHHBIX O HAJIe)KHOCTH B IpOIecCce SKCIUTyaTallid MalluH
JI0JKHA 00€ecreunBaTh: CBOEBPEMEHHOE IOJIYYEHUE MOJIHBIX, OOBEKTUBHBIX M JIOCTOBEPHBIX
JaHHBIX 00 OTKa3ax MallMH; ONEpPaTUBHYIO OOpabOTKY IMOJYYEHHBIX JaHHBIX; KOOPIUHALIUIO
MEPONPUATUN 10 TOBBIIIEHUIO HAAEKHOCTH, IPOBOJUMBIX MPOEKTHBIMU OpraHU3aIUsIMU,
3aBOJJAMU-U3TOTOBUTEISIMU M DKCIUTyaTUpYIOIIMMH opranuzanusmMu. COop u o6paboTka
UHGOPMAITUH O HAJISKHOCTH PETIaMEHTUPYETCS pyKOBOIAIINM gokymeHToM PJ[-50-204-87.

OT KauecTBa CTATUCTHUECKOW MHPOPMALIMU 3aBUCHUT OLIEHKA HaJIe)KHOCTU 00beKTa. JTa
uH(popMalns J0HKHA YIOBIETBOPSITH TPEM TPEOOBAHUSAM: JJOCTOBEPHOCTH, TIOJTHOTE U
HEIPEPBIBHOCTH.

ITokazarenn HagexHoctu C/IM 3aBUCAT OT COBEPIICHCTBA KOHCTPYKIIMHU, TEXHOJOTHYECKOTO
mpolecca UX U3rOTOBJICHUS U YCIIOBUH dKCIUTyaTallu. BinsHue 00bIioro konuyectsa pakTopoB
MPUBOJUT K TOMY, YTO Y MalllMH Pa3HOTO TEXHUYECKOTO COCTOSHUS, pabOTaIOIMIKX B OJHOPOJIHBIX
YCIIOBHSIX, 3HAUEHUS TOKa3aTeNell Ha/JeKHOCTU HOCAT CiydaiHbIil xapaktep. Haunbonee momHO
XapaKTepU3YIOT ClydaiiHyto BennuuHy ee GyHkiws pacupenencaus F(t), BeposTHocTh 6e30TKA3-
HOH paboTs! P(t) x mnoTHOCTE BeposTHOcTel ee nosBienus f(t). O Bume GyHKIMU pacnpeneseHus
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MOXHO CYIHTh 10 3Mupryeckoit Gynkiuu. [Ipu 6ospiom konmmuectse skcriepuMenToB (N) Mexay
TUMH (PYHKIMSAMH CYILECTBYET HMPUOIMKEHHOE paBeHCTBO. OLIEHKOH IUIOTHOCTH BEpPOSITHOCTEH
CILYKHUT dMIUpUYeckas (yHKUIUS MIOTHOCTH.

[Tpu npornosupoBanuu HanexxHoctd CJIM He0OXOIUMO YCTaHOBUTH, KAaKOMY W3 H3BECTHBIX
3aKOHOB PACIIPEACIICHHS OIUMHSAIOTCS SKCIIEPUMEHTAIbHBIEC TAHHBIE.

[Ipn anammze wHagexnoctu CJ/IM Haubosiee YacTO BCTPEYAIOTCS CJCAYIOIIME 3aKOHBI
pacnpeaeeHus CIIydailHbIX BEJIMYUH . 9KCNOHEHYUAIbHBLL, HOPMATbHbIL U Beiibyna.

OyHKIMS, BEPOATHOCTh 0€30TKa3HON pabOThl U MJIOTHOCTH BEPOSITHOCTH AKCIIOHEHIIMAIBHOTO
pacrpeaesneHsi COOTBETCTBEHHO UMEIOT BU/L:

Ft)=1-e™ Pt)=e™, f(t) =A™ (1)
F/:[e ﬂ - napaMeTp OKCIIOHCHIINAJIbHOI'O 3aKOHA paCHpe,Z[eJIeHI/I}I; t- Hapa60TKa MANIINUHBI.

DOKCIOHEHIIMAIBHBIA 3aKOH SBJISETCS OJHONApPaMETPUUYECKUM U IO3BOJIAET Hamboee
IIPOCTO MOJCYUTHIBATh XapaKTEPUCTUKHU paclpeesieHus. BmecTe ¢ TeM OH IOKa3bIBaeT XOPOIIYIO
CXOJUMOCTb C DKCIEPUMEHTAIBHBIMHA JaHHBIMH, KOT'J1a BBIIIOJHAKOTCS YCIOBUSA CTallMOHAPHOCTH,
OPAMHAPHOCTU U OTCYTCTBYET IOCIIEEHCTBHE OTKa30B. CTallMOHAPHOCTb CBUAETENIBCTBYET O TOM,
YTO KOJMYECTBO OTKA30B HE 3aBUCUT OT MpeAulecTBYIOIEH paboTel oO0bekTa. OpAHMHAPHOCTDH
OTKa30B O3HA4aeT, YTO 3a MaJblii MPOMEXYTOK BpeMeHH At mosBicHue OBYX U Ooiee OTKa30B
IIPAKTUYECKU HEBO3MOXKHO. OTCYTCTBHE NOCIENEHCTBUSA B IIOTOKE OTKA30B YKa3bIBAa€T Ha TO, YTO
BEPOSITHOCTh HACTYIUIEHUS HEKOTOPOTO KOJIMYECTBA OTKAa30B B e€AMHMIY BpemeHu At He
3aBHCHUT OT IpeaUIecTBYIOUINX OTKa30B. CoOiroieHHe B MAalIMHOCTPOECHUU MEPBOTO U TPETHETO
YCJIOBUH SIBISETCS MICATU3UPOBAHHBIM, TaK KaK BCE MAIIMHBI B IIPOLIECCE IKCILIYyaTallUd CTaperOT
U BEPOSTHOCTh MX 0€30TKa3HON pabOThl CHMXKAETCS, @ OTKa3 OJHOM JIEeTaa CYILECTBEHHO BIIUSET
Ha OTKa3 COIPS)KCHHBIX C HEW JIeTaNIeH.

Jlig pemeHus 3a1a4 HaJIeKHOCTH IIHUPOKOE NPUMEHEHUE HaXx0IUT HOPMaJIbHBIN 3akoH. OH
XOpOILIO OIKUCHIBAET paclpeeieHUE CIydyallHbIX BEIMYMH IPU OOJILLIOM BIUSHUM PaBHO3HAYHBIX
dakTopoB. XapakTepUCTUKU HOPMAIBHOTO 3aKOHA pACHpEeNeNIeHUs CIydyalHOW BEIMYUHBI
OTIPEEIISAIOTCA MO BBIPAKEHUSAM

1)

o Y

F(t)—miexp SRl )
-P(t) =1— F(t)
1 (t-t)?

f(t) = e
(t) Gmxp =

['me o - cpemHekBaIpaTHUYHOE OTKIOHEHUE

©)

['me t - maTemaTdeckoe OXXKHUAaHUE CIYIYalHON BETUIUHBI (CpeaHsIs HapaboTKa 10 0TKa3a,
CpeIHUN CPOK CIY>KOBI U T.11.).

Haubonee yHuBepcanbHBIM 3aKOHOM paclpeAesieHUs ClIy4alHOW BETUYUHBI SBISETCS 3aKOH
BeiiOyna. Ero xapakTepucTUKy ONpenesitoTCsl BRIPAKECHUSIMU

F(t)=1-ep(-at,),Pt) =ep(-at,),
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f(t) = amt™  exp(—at™) 4)

I'te a,m- mapameTpsl pacrpeaesIeHus.

YHuBepCcalbHOCTh 3TOT0 3aKOHA B TOM, YTO IIPHU 7 - 1 OH IpeBpaIlaeTcs B SKCIOHEHIUAIbHBIN,
anpu m > 1 MOxkeT ObITh OJIM30K K HOPMAIbHOMY.

[Ipu uccnenoBanuu HaaexHoctu CIIITM moryr Bcrpeuathess u Apyrue 3akoHbl: [lyaccona,
jorapu(pMUUecKyd HOpMabHbIN, Panies, ramma-pacnpeaeneHus u ap.

CraTucTtuueckasl OLIEHKA 3aKOHA paclpeliesIeHUs OTKa30B HAYMHAETCS C YHOPSAOYMBaHUSA
3HAQYEHUM, NOJYYEHHBIX IPU MPOBEACHUU HUcCHbITaHWK. Ha mnepBom »3rtame 53TH 3HaYEHUS
pacroyararoT B BapHAIlMOHHBIN PsA M MPOBEPSIIOT OJHOPOTHOCTh pe3yiabTaToB HaOmroxeHuit. s
YCTAHOBJICHUS 3aKOHOMEPHOCTU paclpeleieHuss MOJYyYEHHBIX pe3yJbTaTOB MPH KOJIUYECTBE
HaOmoneHuit N > 30 BapuaunoHHBIN P pa3aensioT Ha HECKOJIbKO UHTEpBaIoB. B aTom ciayuae
paccMaTpUBacTCs HE OTJENbHAs BEIMYMHA, & MX YUCIIO B KaKJOM UHTEpBae N, .

XapakTepUCTHKOM TTOTYYSHHOTO pacipe/ieieHus 3HAUCHUIA SIBISIETCS YacTHOCTE M, =N/ N

Yucno uaTepBaioB (K) Ha MpaKTHKE MPUHUMAIOT PaBHBIM 7-12, a HHTEpPBAJ ONPEACISIIOT 110
dbopmyie

t = tmax _tmin win At = tmax _tmin (5)
1+3,31gN K
OCHOBHBIE CTATUCTUYECKUE XaPAKTEPUCTUKHU PACIIPEICTICHHS ONIPEALISIOTCS 0 CISAYIOIUM
dbopmynam:
- MaTeMaTUYEeCKOEe OXKHUJIaHUE
_ ok
t=>t,m (6)
i1

['ne k - konuuecTBo uHTEpBaos; t - cpenHee 3HaueHue I-I0 HHTEPBAIa;

- CpCAHCKBAAPATUYIHOC OTKIIOHCHHUC

ini (tcpi _E)z
il e ()

- k03 HHUIMEHT Bapualuu

V=0olt (8)

Ha ocHOBaHMM TMOJYy4YeHHOTO 3HAYeHHs KOX(PQHUIMEHTa BapHallud M  MOCTPOSHHOMN
TUCTOrpaMMBbl BBIABUTAIOT TUIOTE3Y O 3aKOHE pacnpenenenus. [Ipu HopmansHoM 3akoHe V< 0,3, a
IpU SKCIIOHEHIMaIbHOM MK Beiibymna V> 0,5. B unreppane 3nauenuit 0,3<F<0,5 moryr umers
MECTO BCE€ TpPHU 3aKOHA. 3aTeM IMPOBEPSAIOT CIPABEAJIUBOCTh BBIIBUHYTOM THIOTE3BI IO
kpureputo cornacus [lupcona, nnu Konmoroposa, mim Museca.

HaubGonee npocTeiM U yAOOHBIM JUIsl OLEHKH HAJEKHOCTU MPU HEU3BECTHBIX MapameTpax

pacmpenenenus sBsercs Kputepuii y° Iupcona:

; (mi _mi/)2

=Y , 9)

i-1 m;
I'ne mi’ - TEOPETHUYECKHE 3HAYCHHUS YaCTOCTEH, MOJYYEHHBIE IO MPEANoIaracMoMy 3aKOHY
pacnpeaeneHus CiIydaiHOW BeTMYNHBI.
ITonyyeHHoe 3HaueHue X? GIU3KO K HYJIIO, KOI/Ia BCE COOTBETCTBYIOLLUE TEOPETUUYECKUE U
2
OMITMPUYECKME YAaCTOCTH COBMANAKOT. Kpuruueckue 3Hadenus y, BbOMparoTcs 1o Tabm. 5.1 B
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3aBHCHUMOCTH OT YPOBHSI 3HAUMMOCTH P M YHCNIAa CTENeHel cBoOoibl. UHCIIO cTeneHei cBOOOIbI
OnpeeNnsieTcs TaK:

r=Kk-b,

rae b — cymma napaMerpoB TEOPETHYECKOTrO 3aKOHA, HAMICHHBIX ¢ MOMOIIBIO paciipeaeieHus (s
HOPMAaJBHOTO 3aKOHA 3TO MaTeMaTH4ecKOe OXKHIAaHUE, CPEAHEKBaIpaTUYHOE OTKIOHEHHE H
HapaboTka, T.€. 3, a JUIsl SKCIIOHEHIHAIbHOT0 U Belibyna cooTBETCTBEHHO 2).

2
Ecin okaxercs, 4To MOJydeHHOE 3HaUeHUE X~ <Xp TO PacXOXKJICHUE MEKIY TEOPETUYCCKUMHU U
OMIUPUYECKUMH YaCTOCTSIMU HECYIIECTBEHHO W HYXXHO TPHUHSATH BBIIBUHYTYIO THUIIOTE3y O
pacrpe/ieicHUd CIydaiiHOW BEJIMYMHBI 10 MPEIIoJIaracMOMy 3aKOHY. B NMPOTHBHOM ciiydae 3Ty
TUIIOTE3Y OTBEPTAIOT WUJIHM MPOBOJISAT JOMIOTHUTEIIBHBIC UCCIICIOBAHMUS.
Tabmuna 1

2
KpI/ITI/ILIeCKI/Ie 3HAUCHUSA CTAaTUCTHUKH KPUTCPUA }

Yucio

2 2

CTeneHei Zg,l Zoz,s Zcis Fos Zoz,g 2 7(5,99 Fosos
CBOOO/IBI Hos

1 (0,016 | 0,148 |0455 107 | 271 | 3,84 | 6,63 10,8

2 (0,211 | 0,713 | 1,39 241 | 461 | 599 | 9,21 138

3 (0594 142 | 2,37 367 | 625 | 781 | 11,3 16,3

4 1,06 219 | 3,36 488 | 7,78 | 849 | 133 185

5 (106 3,00 |4,35 6,06 | 924 | 111 | 151 20,5

6 220 383 | 535 723 | 106 | 126 | 16,8 22,5

7 1283 4,67 | 6,35 838 | 12,0 | 141 | 185 24,3

8 349 553 | 7,34 952 | 134 | 155 | 20,1 16,1

9 16,39 6,39 | 834 10,7 | 14,7 | 169 | 21,7 27,9

10 |4,87 727 | 9,34 118 | 160 | 183 | 23,2 29,6

11 5,58 8,1 10,3 129 | 173 | 19,7 | 24,7 31,3

12 6,30 9,03 | 113 140 | 185 | 21,0 | 26,2 32,9

13 7,04 993 | 123 151 | 198 | 224 | 27,7 34,5

14 7,79 10,08 | 13,3 16,2 | 21,1 | 23,7 | 291 36,1

15 8,55 11,7 14,3 173 | 223 | 250 | 30,6 37,7

16 9,31 12,6 15,3 184 | 235 | 26,3 | 32,0 39,3

17 10,1 135 16,3 195 | 248 | 27,6 | 334 40,8

18 10,9 144 17,3 20,6 | 26,0 | 289 | 348 42,3

19 11,7 144 18,3 21,7 | 27,2 | 30,1 | 36,2 43,8

20 12,4 16,3 19,3 228 | 284 | 314 | 376 45,3

21 13,2 17,2 20,3 239 | 296 | 32,7 | 389 46,8

22 14,0 18,1 21,3 240 | 30,8 | 33,9 | 40,3 48,3

23 14,8 19,0 22,3 26,0 | 320 | 352 | 41,6 49,7

24 15,7 19,9 23,3 271 | 332 | 364 | 43,0 51,2

25 16,5 20,9 243 282 | 343 | 37,7 | 44,3 52,6

26 17,3 21,8 25,3 29,2 | 356 | 38,9 | 45,6 54,1

27 18,1 22,7 26,3 30,3 | 36,7 | 40,1 | 47,0 55,5

28 18,9 23,6 27,3 314 | 379 | 41,3 | 48,3 56,9

29 19,8 24,6 28,3 325 | 391 | 426 | 49,6 58,3

30 20,6 255 29,3 335 | 40,3 | 43,8 | 509 50,7
[Tocne ycraHoBJIEHUS BUIa 3aKOHA PACTIPENETICHHS ONPEEIISIIOT TPAHUIBI JOBEPUTEIBHOTO
MHTEPBAJIA 3HAYEHU MAaTEMaTUYECKOT0 0KUAaHus. [JoBepUTENbHBI HHTEPBAJ ITIOKA3bIBAET,
YTO C BEPOATHOCTBIO P 3HAYEHUE MAaTEMATUUECKOTO OKUAAHUS HAXOAUTCS B mpejenax g <t
<tg, rae tk, t, — COOTBETCTBEHHO HIKHHI M BEPXHUU MIpeIeNbl HApaOOTKH.
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JloBepuTenbHasi BEpOATHOCTh YCTaHABIMBACTCS B 3aBUCUMOCTH OT CTEIEHH TOYHOCTH, C
KOTOpPOM IIPOBOJUTCS UCCIIEN0BAHNUE, U OTBETCTBEHHOCTH BBIBOJIOB CIIEAYIOIUX U3 Hero. [Ipu
YCTaHOBJICHMH 3aKOHOMEPHOCTH B OOIIIEM BUE MOKHO NIpUHATH p = 0,67. Jl11a ucclie1oBaHni,
CBA3aHHBIX C KOHCTPYKIMEN MallliH, JOCTaTOYHA 10BEepUTENbHas BeposTHOCTh 0,90.

FpaHI/ILU)I OTKJIOHCHHUA JIA CPCAHCTO 3HAYCHHA HCKOMOHU BEJIHMYHUHEBI OIIPCACTIAOTCA IO
dbopmynam
ot - ot
t :t——ﬂ,tB:t+—ﬂ, (10)

JN

['ne t,; - koo puument pacnpenenenus CrbrogeHTa.
JlJ1s1 HOpManbHOTrO 3aKOHA PACIPEEICHUS 3HAUYCHUS CIyYallHbIX BEJIIMYUH C

BeposATHOCThIO S = 0,997 nonanaror B nnTepBan t+3o .
KOHTpOJIbHBIE BONPOCHI IS CAMONIPOBEPKU

1. [TonsTHE HA/IEKHOCTH MALIHH.

2. Kakue nokasarenu XxapakTepusyloT HaIeKHOCTh?

OcHoBHas uTeparypa:
[1-5] u3 pasznena 7.
JononHuTenpHas tuTeparypa:
[6-9] u3 paznmena 7.

IIpakTnyeckoe 3ausitue No3.

Tewma: Onpenenenne 6€30TKa3HOCTU CUCTEM
[{enb paboTel: OmpenereHne BEpOSTHOCTH 0e30TKa3HOH padoThl 3aaannoit CIIM.
3ananue: PaccuntaTh BeposATHOCTH 0€30TKa3HOM paboTsl 3anannoit CIIM.

CAM cocTosT U3 MHOXECTBA JETAJICH, Y3JI0B U arperatoB. be3oTka3sHoCTh pabOThI MAllIMHEI B
LIEJIOM 3aBUCHUT OT 0€30TKa3HOCTH PabOThl KaKAOTO JIEMEHTa, MAlIMHYy MOXHO paccMaTpuBaTh Kak
CHCTEMY, JUIS ONpENEeNeHUs] HaJeKHOCTH KOTOPOM IIMPOKO HCIOJB3YIOT CTPYKTYpHBIE CXeMbl. B
TUX CXEMaX KaXJblil B3JEMEHT XapaKTepu3yercs ONpPENENCHHbIM 3HAYE€HUEM BEpPOSITHOCTH
6€30TKa3HOM poOOTHl P, B Te€UeHHE HEKOTOPOro MpoMexyTka. HaleXHOCTb CHCTEMBI 3aBUCHUT OT

cxeMbl coequHeHns. Hanbonee yacto BCTpedaroTcst mociae10BaTeIbHble COeAMHEHUS IIEMEHTOB, TIPH
KOTOPBIX OTKa3 OJHOIO JJIEMEHTAa NPUBOIUT K OTKa3zy cucremy. Hampumep, oTkaz B mpuBOAE
CaMOXOJ/IHOTO CKpernepa JBUraTessi, KapAaHHOU Mepeadu, CLEeJIeHUs,, OCHOBHOM KOpOOKH Iepeaad,
JIOTIOJIHUTENILHOW KOPOOKH, KOJECHOM mepefaud WIM JBWKHUTENS NPUBOJUT K OTKa3zy Bcel
MaIlI{HBI.

BepositHOocTh  0€30TKa3HOM pabOThl TakoM CHUCTEMbl paBHA IMPOM3BEICHUIO BEPOSTHOCTEH
0€30TKa3HOI pabOTHI OTAENBHBIX HIEMEHTOB:

P() = PP,...k, = [ [R.. &)

_ _ _ _ n
Ecm P =P, =...=P,,T0 P(t) =P,
Ecitit 6€30TKa3HOCTD pabOTHI 3IEMEHTOB MOAYNHSACTCS SKCIIOHEHIINATEHOMY 3aKOHY
pacrpesieNieHus, TO 3TOT 3aKOH COXPaHAETCs U [l BCeH CHCTEMBI, T.€.

Pl = exp (_ﬂ‘it) 1 PZ = exp (_/121:) 9 ey I:)n = exp (_/q’nt) '
Torna

P(t) = [ [ep (A t) = exp(~At)

i=1

Tne Alg =2+ A+t Ay =D 4; .
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OnmHako Ha TpPaKTHKE U1 KaKIOTO JJIEMEHTa XapaKTepHa CBOSI KpHBas pacIpeieleHUs
BEPOATHOCTU O€30TKa3HOM paboThl MO BPEMEHH, U ATO HEOOXOIMMO YUYHMTBHIBATh HPHU MOJCYETE
HaJIeKHOCTH CIIO’KHBIX CHCTEM.

I[TpocToTra noacuera BepOSTHOCTH OE30TKa3HOM PabOThI CIIOKHBIX CUCTEM MPH SKCIIOHEHIIMATBHOM
3aKOHE TIPUBOIUT K TOMY, YTO UM IIOJB3YIOTCSI MHOTHE HCCIefoBaTenu 0Oe3 IpeaBapUTEIbHOTO
aHaJIM3a OTKA30B 3JIEMEHTOB.

CIOXHBIE CHCTEMBI, COCTOSIIME U3 AJIEMEHTOB BBICOKOH HAIEKHOCTH, IPU IOCIICIOBATEIEHOM
COEIMHEHMM MOTYT 00jaziaTh HM3KOH HajexkHocThro. Hampumep, ecim cucrema cocrout u3 100
SJIEMEHTOB, a BEPOSATHOCTh OE30TKa3HOW pPAOOTHI KaXKJOr0 3JIEMEHTa 3a 3aJaHHBI IPOMEXKYTOK
Bpemenn pasHa 0,99, TO BEpOSITHOCTH Ge30TKasHO# paGoTsl cucremsl P(f) = 0,99'% = 0,30. s
NOBBIIICHUS. ~ HAJEKHOCTH  CIOXKHBIX CHCTEM MOXKHO  CO3/1aBaTh AyOnMpyrorme
aNIeMEHTHI (pe3epBupoBaHue) (puc. 5.5). B 3roMm ciydae mpu OTKaze 3JIEMEHTa ero PyHKIUH
BBITIONIHACT AyOnupyronmid ameMeHT. Korma myOmupyrolnme 37eMEeHTHl Harpy)KeHbl BMECTE C
OCHOBHBIMH, TO BEPOSITHOCTh 0€30TKa3HOM pabOThI CUCTEMBI

P(t):l—rl[a—a) )

OTka3 cucTeMbl B 3TOM Cllydae HaOJIroaeTcs MpU OTKase BceX AYONMPYIOIIUX 3JIEMEHTOB, T.C.
BEPOATHOCTh 0E30TKa3HOM pabOTHI pe3Ko noBbimaercs. Hampumep, eciti BEposITHOCTh 0e30TKa3HON
paGotel anementa Py = 0,90, an=2, to P(t) == 1 -OJ1° = 0,99.

Bo3M0OXHO Takke co3aHue HEHAarpyXaeMoro JAyOiIupoBaHMs, KOTJa JyOIUPYIOIIHE JIEMEHTHI
HAXOJATCS B OTKJIFOYEHHOM COCTOSHUHM W BKIIIFOYAIOTCSI MPU OTKa3e OCHOBHOTO. [yt obecrieueHus
paboTOCOCOOHOCTH TaKOM CHUCTEMBI HEOOXOAMMa CHUTHAIM3ALMS OTKa3a W COOTBETCTBYIOIIEE
YCTPONCTBO /7151 BKIIIOUEHUSI pe3epBa.

OcHoBHas nuTeparypa:
[1-5] u3 paznmena 7.
JlonmonHuTenpHas TuTEpaTypa:
[6-9] u3 paznmena 7.

KOHTpobHbIE BONIPOCHI /111 CAMOIPOBEPKU
1. Kak BausieT Ha 6€30TKa3HOCTh pabOThl MAaIIMHBI KOJTMYECTBO COOPOUYHBIX €AMHMIL U JIeTaleH, a
TaK)Ke XapakTep UX COCAUHEHUS?

IIpakTudyeckoe 3ausaTue No4.

Tema: BnusgHue TpeHMS W UW3HAIMBAHUS HA HAAEKHOCTh HA3€MHBIX TPaHCIOPTHO-
TEXHOJIOTMYECKUX KOMIUIEKCOB
Ilenb  paboTHI: M3yunTe MNpUYMHBI W3HAIIMBAHMUS JETAEd HA3eMHBIX TPaHCIOPTHO-
TEXHOJIOTMYECKUX KOMIUIEKCOB. PaccMOTpeTs MEpOnpusaTHs IO IOBBIIICHUIO H3HOCOCTOMKOCTH
CIIM.

OcHoBHOI nprunHON HapymieHus: padorocrnocodHoctu CHAIITM siBnsiroTcss U3MEHEHUsl JeTajei
BCJIE/ICTBHE N3HAIIMBAHUSI.

H3nawmumeanue — Tmpolecc paspylIeHHs W OTACICHUS MaTepuayia ¢ MOBEPXHOCTH TBEPIOrO

Tena U (MIM) HaKOIUIGHUSI €r0 OCTaTOYHOW JiepopMallii NIPU TPEHHUH, MPOSBIISIOIIMIACS B MOCTETIEHHOM
U3MEHEHNH pa3MepoB U (Win) GopMbl Tena. V3HammMBaHHE MOXET COMPOBOXKAATHCS KOPPO3UOHHBIMU
NIPOLIECCaMM, MPOUCXO/UIIIMMHA B MaTepHaiax JAeTalled MOJ BO3NEHCTBUEM XHMHYECKH AKTHUBHBIX
COCTaBIISIFOIIUX CPEJIbl, U SIBJISIETCS CIOKHBIM (PU3UKO-XUMHUYECKHM IPOLIECCOM.
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NHTEeHCUBHOCTh M3HAIIMBAHUS MMOBEPXHOCTEW AeTaliel 3aBUCUT OT Tuma TtpeHus. [lon mpenuem
MMOHUMAIOT COINPOTUBICHUE OTHOCUTEIHHOMY IEPEMEIICHHUIO ABYX IMOBEPXHOCTEH B 30HAX HX
COTMPUKOCHOBEHHSI.

ITo xapakTepy ABM)KEHHS TpPEHHUE MOAPA3ACIAIOT HA MpeHue CKOAbIUCeHUs W mpeHue
KayeHus, a 10 HAJIMYUI0 CMa304HOT0 MaTepuaina — Ha cyxoe, 2panuinoe 1 JHCUOKOCHHOe.

Cuna TpeHUs KauyeHUS Ha NOPSJOK HHUXKE CHIIBI TPEHHUS CKOJIBKEHHUS HECMa3aHHBIX
noBepxHocTel. Cuila TpeHUs CKOJBXKEHUS MPOMOPIHOHAIbHA HOPMAIbHOM Harpyske u
ko3 unmeHTy TpeHus, KOTOPBIA 3aBHCHT OT MapKh MaTephaia, KadecTBa 00paboTKu
MMOBEPXHOCTEH JIeTaliel U cocTaBJsieT, kak nmpasuio, 0,1-0,8. Ha mpakTuke mupoko HaOI0maeTcs
TPEHHUE KaYCHUs C MPOCKaIb3bIBAHUEM MPHU OJHOBPEMEHHOM KaUY€HHHU U CKOJIb)XCHUU TPYIIUXCS
MMOBEPXHOCTEH.

Cyxoe TpeHHE MPOUCXOIUT MPU OTCYTCTBUHU Ha MOBEPXHOCTSIX TPEHHUS CMa304YHOr0 MaTepHuaa.
[Ipy >TOM TpeHUU TMPOUCXOIUT CJEAYIOIIee: HEPOBHOCTH OJHOM TpYIIEHCS MOBEPXHOCTU
3alCIUISIOTCST 32  HEPOBHOCTU JPYroil, CHUJIBI aTOMHO-MOJIEKYJSPHBIX CBSI3€H TPYLIUXCA
MOBEPXHOCTEH MHOTAA IMPEBBIIIAIOT BHYTPEHHUE CBS3M Marepuana, BCIEICTBUE YEro
HaOJIOIaeTCsl CBapUMBaHUE TPYLIMXCS Map B YCJIOBHSX BBICOKMX YICNbHBIX HaBieHUU. Kak
MpaBUJIO, CyX0€ TPEHHE MPUBOIUT K BHE3AMHBIM OTKa3aM, T.€. aBApUHHOMY COCTOSHHUIO.

['pannuHOE TpeHHE BO3HUKAET IPHU TOJIIKMHE cMa304yHOro cios meHee 0,1 mxm. B atom ciydae
CWJIa TpEHHUS 3aBHCUT OT MPHUPOABI U COCTOSHUS Tpymmxcs moBepxHocTei. Koadduuuent
IpaHUYHOTO TpeHus Haxomutcs B mpenenax 0,08-0,15. I'panndyHoe TpeHHE HEYCTOWYHMBO U
ompezensieT npeaen paboTocnocoOHOCTH COOPOUHON €AMHHUIIBL.

KunkocTHOE TpeHHE BO3HUKAET, KOTJA CMAa30YHBIM CJIOW MOJHOCTBIO OTHENseT paboune,
B3aMMHO [EpeMEIIAlONIMecs MOBEPXHOCTU TMPU TMPOSIBICHUU HOPMAJIbHBIX OOBEMHBIX CBOMCTB
macina. Koap(duuueHT KUIKOCTHOTO TPEHHUsS Ha JBa MOPSAJKA HIKE IO CPABHEHUIO C CYXHM
TpeHueM u Haxoxutcs B npeaenax 0,003-0,030.

YCTOWYMBOCTh JKHJIKOCTHOTO TPEHHS OMPEIENISICTCS CICAYIONMMHI (akTopamu: YAeTbHBIM
JABJICHUEM TEPEeMEeNIAoNINXCs MOBEPXHOCTEH, CKOPOCThIO UX MepeMelIeHHs, KOHCTPYKLIUEH y3Ia
TPEHUs, 3a30pOM MEXKIY TPYIIMMHUCS TOBEPXHOCTSAMH M IUIOHMIAABI0 OSTUX IOBEPXHOCTEH,
BA3KOCTHIO CMa30YHOT0 MaTepHala U TeMIIepaTypHbIM COCTOSIHHEM y3J1a TPEeHHUS.

I[J'IH O6€CHC‘{CHI/I}I KUIKOCTHOI'O TpeHI/I}I MI/IHI/IMaJIBHLIﬁ 3a30p hmin B COH]Z)}I)KCHI/II/I JOJI’KCH
COOTBECTCTBOBATH YCJ'IOBI/II-O
Noin = L5(Sys + Saxz ) (5.10)
I'me Oyaxyr Omaxz - MAKCHMAIBHBIC BBICOTHI BBICTYIIOB HA TIOBEPXHOCTSIX TPEHUSL.

MuHUMaTBHBIN 3230p MOXKET OBITH OMPE/EIIEH M0 BEIPAKEHUIO

cv

TN :77?’ (5.11)

I'me n- Bs3kocTh Macna; C- KOA(OUIMEHT, YYUTHIBAIOUINN KOHCTPYKIMIO MOAIIUIHUKA;V -
CKOpOCTb MEepEeMENICHUS TPYIIUXCS MOBEPXHOCTEW; P - JAaBJICHHE HA TPYIIUECS TOBEPXHOCTH.

B peanpHBIX yCIIOBUSX HKCIUTyaTalldy XUAKOCTHOMY TPEHHUIO TPEIIIECTBYET TPaAaHHYHOE
WK cyxoe (Tiepest MyCKOM U OCTaHOBOM COOpPOYHBIX €IWHUIL, IPH PE3KUX KOJIEOaHUIX CKOPOCTH U
Harpy3Kd, HEIOCTaTOYHOW TIojade Macjia H ero BS3KOCTH, TIONMaJaHUM a0pa3WBHBIX
MEXaHUYECKUX MpUMeceit).

CKOpOCTh WM3HAIIMBAHUS OTICIBHBIX CONPSDKCHHH OTPHUIIATEIBHO BIHWSET Ha MOKa3aTeln
paborocniocoOHOCcTH. OrpaHryeHue Mo CKOPOCTH M3HAIIMBaHUS BbIpaxkaeTcs B Buje 10 kiaccos
m3HOCOCTOMKOCTH (0-9 CO CKOPOCTHIO M3HAImMBaHus MeHee 10~° Mxm/a s 0 kacca u Goiee 10°
MKM/9 171 9 KJ1acca).

[pu coznanny M SKCIUTyaTallid MAIlliH MOTYT MTPUMEHSTHCS Pa3IMIHbIE METOIBI U CPEICTBA IS
MOBBIIIEHUS] U3HOCOCTOMKOCTH CONPSKEeHUH MamuHbl. Ha ctaauu mpoekTHupoBaHUs TpeOOBaHUS K
W3HOCOCTOWKOCTH YCTaHABIMBAIOTCS T10 3aJIaHHBIM ITOKA3aTesIsIM HaJIe)KHOCTH B JIBA dTara.

Ha nepBoM sTare onpenenstorces: 10MyCTUMbIe W3HAIIMBAHUS BBIXOHBIX TAPAaMETPOB Ha OCHOBE
IIPUHATON MOJIENIN OTKAa3a.

Ha BrOpoM »3Tame ycCTaHaBIMBAIOTCS CBSI3M MEXIY XapaKTepPUCTHKAMH H3HOIICHHBIX
COMPSIKEHHUH U BBIXOJHBIMU [TapaMEeTPaMU MaIIUHBI.
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OrpaHuyeHre CKOPOCTH U3HAIIMBAHUA CONPSKEHUM MAIIMHBI M Ha3HAuY€HUE KJjacca
M3HOCOCTOMKOCTH MMEET BaXKHEMIIIEE 3HAUCHHE U1 CO3/1aHU I HAJe)KHBIX MaluH. [Ipu co3nanuun
W3HOCOCTOMKHMX  MallMH  HEOOXOAMMO  PETJIaMEHTHPOBATh  IMOKA3aTeIM  COMPSDKEHUUN
(HOMUHANBHBIA 3a30p, MNPEAEAbHO-JONYCTUMBIM HM3HOC W JAp.) U YCIOBHS HKCIUTyaTalUH
(peXUMBI HarpyXXEHHs, TEeMIIepaTypa, OKpY’KawIas cpela U Jp.), ONpPeaesiomue U3MEHEHHE
BBIXO/IHBIX [MapaMeTPOB (IMapaMeTPUUECKYIO HAJIE)KHOCTD) MAIIUHBI.

Enuuplii 1moaxoa K TOBBIIIEHHID HW3HOCOCTOMKOCTHM MPH MNPOCKTHUPOBAHWU, CO3JAaHUU U
IKCIUTyaTalldd MAaIlMH TpHUBEAEeT K HaumOombiemy 3¢dekry. Meponpustus, MOBBIIIAIONINE
W3HOCOCTOMKOCTh CONPSDKEHHH MaIuH, IeJec000pa3HO OCYIIECTBISATh MO JBYM TJIaBHBIM
HAIpPaBJICHUSIM:

- pacCMOTpPEHHE MHUKPOKAPTUHBI B3aUMOJECHCTBHUS IMOBEPXHOCTEH M CO3JaHHE YCIOBHUH C
MUHHUMAJIbHOW MHTCHCUBHOCTBHIO M3HANIMBAHUS (CMa3Ka MOBEPXHOCTEH, BEIOOP paIllMOHAILHOTO
COYCTaHUS MaTepuajoB TMap TPEHHUsA, OOECIEUCHHE TEMIEPATYpHOTrO pPEXKHUMa, CO3JIaHHE
CIEIUAILHOTO MHKpopelbeda MOBEPXHOCTH, MPUMEHEHUE AaHTH(QPUKIMOHHBIX TOKPBITUH,
W30JISIIUS TIOBEPXHOCTH TPEHUS OT 3arpsi3HEHUs U JP.);

- pacCMOTpPEHME MHUKPOKApTHHBI B3aUMOJECHCTBUSA TPYIIMXCS MOBEPXHOCTEHW C aHAIU30M
KOHCTPYKTUBHBIX OCOOEHHOCTEH y3JI0B TpeHUs (pa3paboTKa palMOHAIbHOW KOHCTPYKIHMOHHOM
CXEMbI, CAMOYCTAaHOBKa CONPSIKEHHBIX IMOBEPXHOCTEH, pa3rpy3ka OTBETCTBEHHBIX COINPSHKCHHIA,
obecrieueHrne paBHOMEPHOTO U3HOCA, KOMIIEHCAIIUSI U3HOCA | JIp.).

[IpoBoaMMBIE MEPONIPHUATHS NIO NEPBOMY HAINPABICHUIO CHHUXKAIOT CKOPOCTh M3HammBaHUs
MOBEPXHOCTEN CONPSIKEHUM, YTO IPUBOJUT K U3HOCOCTOMKOCTH, U YBEIIMUEHUIO pecypca.

[ToBbIIIEHNE N3HOCOCTOMKOCTH 3a CYET KOHCTPYKTUBHBIX ()aKTOPOB IMO3BOJISIET YMCHBIIUTH
BIMSIHME HM3HOCAa HAa BBIXOJHBIC INapaMETPhbl, COKPATUTh IEPHOJ] MaKpooOpaOOTKH, IOBBICHUTH
pecypc nap TpeHus, CHU3UTh JUHAMUYECKUE HATPY3KH.

OcHoBHas nuTeparypa:
[1-5] u3 paznena 7.
JononHurenpHas auTeparypa:
[6-9] u3 paznena 7.
KoHTpoabEHBIE BOIPOCHI JIUISL CAMOIIPOBEPKH
1. HazoBuTe BUJIBI H3HANIMBAHUS U KOJWYECTBCHHEIC OIICHKH M3HOCA.
2. OxapakTepu3yiTe BUIbI TPEHUS M0 XapaKTepy ABUKEHHS, HATUYUIO CMa304HOT0 MaTepuania,

BIIMSIHUSI TPEHUsSI HA U3HAIIMBAHHUE.

3. KakoB ¢u3ndeckuil CMBICT MEXaHHYECKOTO U3HAIINBAHUS, KOPPO3SUOHHO -MEXaHUYECKOTO U

W3HAIIUBAHUS TIPU JEHCTBUH JIEKTPUUECKOTO TOKa?

IIpakTnuyeckoe 3ausiTue Ne5.

Tema: Onpenenenue pacxoaa torusa [T CAMuO.
[lens paGotel: M3yuenue onpenenenus pacxona torumsa [T CAMuO.
3ananue: PaccunTaTh pacxo/ TOIUIMBA MO 33JJaHHBIM XapaKTEPUCTHUKAM.

Paznuyaror 1Ba BUIa HOpMUPOBAHUS pacxoja TOILIMBA: WHIWBUIYAIbHBIC U TPYIIIOBBIC.

NunuBunyanbHble HOPMBI YCTAHABIMBAIOT IS KAXKIOH MapKd U MOAU(PUKAIMU MAIIUHBI B
3aBUCUMOCTH OT BBITIOJHSIOIIMX TEXHOJOTHYECKHUX TTPOIIECCOB.

[Tnanupyemsblii pacxoa TOIUIMBA JUIsl BBIMOJHEHUS] TPAHCIOPTHBIX OMEpanuil BKIIOYAET TPU
COCTaBIAIONIMX: 0a30Byr0 (MMHEHHYI0) HOpMY pacxoma Ha 100 kM mpobera; TOMOTHUTEIHHYIO
HopMy Ha 100 TOHHO-KHUJIOMETPOB (TKM) TPAHCHOPTHOH pabOThI, AOMOJTHHUTEIBHYIO HOPMY Ha
€31IKY C TPY30M.

bazoBast (nuHeiHas) HOpMa pacxoja YCTaHABIMBACTCS B 3aBUCHUMOCTH OT KaTeropuu
MOJIBIDKHOTO COCTaBa.

Hopma ©Ha TpaHCcmopTHYIO pabOTy YCTaHaBIMBAeTCS B 3aBUCUMOCTH OT Pa3HOBHIHOCTU
JIBUTATEIIS ¥ TIOJTHON MacChl TIOJIBUKHOTO COCTaBA.

Hopma pacxona TomnmBa Ha €3AKy C TPY30M 3aBHCHT TOJBKO OT TMOJHOW MAacChl MOJBHKHOTO
coCTaBa.
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Jlnst GOPTOBBIX T'PY30BBIX AaBTOMOOWIJICH HIIM aBTOIOE3I0B HOPMHUPYEMBI Pacxo] TOILIMBA B
JUTpax onpenesiercs mno Gopmymne

rie L — npoGer aBroMoOmiis win aBromnoesna, km; [, — Ga3oBas (uHeliHas) HOpMa pacxoja
TolMBa Ha npober aBromobuist, /100 km; H, — HOpMa pacxoza TOIUIMBA HA JOIOJHUTEIBHO

TPaHCHOPTHPYEMYIO MacCy IpHLeNa Wik noaynpuuena, /100 T « km; M, — coOCTBEHHast Macca
npuULena UK MOoNyIpuIiena, T, H3 — HOpMa pacxo/a TOILIMBAa Ha TPAHCIOPTHYIO padoty, 1/100 T
* kM; L3 — mpober ¢ rpy3oM, KM; m3 — Macca Tpy3a, T, K — monpaBoYHbIi KO3(PPUIIUEHT K
HOpME B IIPOIICHTAX.

st aBTOMOOMIIEH-CaMOCBAJIOB U CAMOCBAJIbHBIX aBTOIOE310B HOPMUPYEMBIH pacXoJ1 TOIUINBA
ompeaensercs no Gopmyie
Qu=001L(Hy+ Hs(m, + f * G )(1+0,01eK)+ Hy o n o N, 2)
rne H, — O0asoBas (nmHeiiHas) HOpMa pacxoja TOIUIMBA aBTOMOOHIIA-CAMOCBANA C YY4ETOM

TpaHCcopTHOI paboTsl, /100 kM; H= — HOpMa pacxona TomMBa Ha TPAHCIIOPTHYIO paboTy U Ha

JOTIOJTHUTEIBHYIO Maccy mnpuiena win noxynpuinena, i1/100 T ¢ km; Gpp — TPy30I0ABEMHOCTH
npuiiena, T; B — K03 GUIUEHT UCTIONb30BaHus Npobera; Hs — JAOMOIHUTENbHAS HOPMa pacxoja
TOIUTMBA HAa KaXIYIO €3/IKYy C IPy30M aBTOMOOWJISI M aBTOIIOE3/I0B C CAaMOCBaJIbHBIMH KYy30BaMH
caMocCBalla, YUUTHIBAIOIIAsi MaHEBPUPOBAHHUE, TIOTPY3KY U BBITPY3KY, JI; # — KOJIUYECTBO €3/10K C
rpy3oM; N — KOJIMYECTBO €IMHUIL TOABUKHOTO COCTaBA.

HopMmaTuBHBIH pacxos TOMIMBA Ui CIICIUATBHBIX MAIINH, BHIIOTHSIIOUINX CHEIHAIbHbIC
paboTHI B IEPHOA CTOSIHKH, OIpeeIisieTcs mo Gpopmyie

Qn=0,01LH,+Hg; * T (1+0,01K), 3)
rne H,; — nuneiinas HopMa pacxojia TOIUIMBa Ha Npo0er crenranbHol MamuHbl, /100 kv; Hg
— HOpMa pacxoja TOIUIMBAa Ha paboOTy CHELUATbHOIO O0OpYNOBaHMS, JI/4 WM JIUTPHl Ha
BBIIOJHAEMYIO oOmepauuio; [ — Bpems paboTbl 000pyJOBaHMs, 4Yac WM KOJUYECTBO
BBITOJIHAEMBIX OIIEPALMH.
Jlis crienmanbHBIX MalINH, BHIIOJHSIONMX paboTy B IpOLECCe MEePEIBHKEHHSI, HOPMAaTUBHBIM

pacxo]1 TOIUIMBA onpeenseTcs no gpopmyie

rne Hy — nuneiinas HopMa pacxojia TOIUIMBA HA MPoOer crenuansHoi Manmnbl, 1/100 km; L4
— mpo6er MalMHbl 10 MecTa paboThl U 00patHo, kM; H {5 — HOpMa pacxoa Tormmsa Ha mpoGer

IIPY BBIMIOJHEHUH CIENUaTbHON paboTsl, 1/100 kM; L, — npoGer MamvHbl NPy BBITOIHEHUN

crienuanbHOM paboThl, kM; Hip — JomoiaHMTENbHAs HOpMa pacxojia TOIUIMBA Ha BBINOJHEHHE
OJTHOTO IMKJIA, JI; N] — KOJIMYECTBO IUKJIOB 32 CMEHY.
HopmatuBHBINH pacxoj TOMIMBA AJS CTPOUTENbHBIX U JOPOXKHBIX MALIMH C YCTAaHOBJICHHBIMU
WH/IMBUYaIbHBIMA HOPMAaMH pacxo/ia B JINTPax Ha "ac paboTsl onpeensercs no Gpopmyie
QB =Hq» T(l + 0,0IK) (5)
rae Hi; — uHauBHIyanpHAs HOpMa pacxoja TOTUTBA Ha Jac paboTHl, IT;
T — Bpems paboThl MaIIUHBL, Y.
HopmatuBHBII pacxo[ TOIUIMBA Ui MHOTO(YHKIIMOHAIBHBIX CTPOUTENBHBIX, TOPOXKHBIX H
KOMMYHAJIbHBIX MaIlIMH, BBITOJHSIOMINX HECKOJIBKO OMepallyii, orpeensercs no Gopmyie

TL
Qn =0,01(X7=4 HiL)(1+0, 01K), (6)
riue Hl- — JIMHEWHas HOpMa pacxojia TOIUIMBA TPH BHINOJIHEHUH I-U Omnepanuu; Li — mpober
MallvHbl IIPHU BBIIIOJIHCHUHA i-ﬁ ornepanmuu, n -— KOJIUYICCTBO onepaunﬁ, BBIITOJIHACMBIX

MHOTO(QYHKIIMOHATbHON MaIlInHOM.

st CTPOUTENBHBIX, JOPOKHBIX, IPY30IIOABEMHBIX U CIELUAIBHBIX MAIWH yCTAHABIMBAIOTCS
MHAMBHUAYalIbHbIE HOPMBI B JINTPax Ha yac paboThI.
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ba3oBble nHANBUAYAIbHBIE HOPMBI PACX0/1a YKa3bIBAIOTCA JIJIS JIETHETO Meproa IKCIUTyaTalluu
MalluH, a JUIsl TPAaHCIOPTHBIX CPEJCTB Pacxo] TOIUIMBA COOTBETCTBYET pPacXoay B ropojax c
HacenegueM 110 300 TBIC. YEIOBEK.

BiusiHue sKcrulyaTallMOHHBIX YCJIOBMM Ha pacxo] TOIUIMBA YYUTHIBAETCS IMOMPABOYHBIMHU
koa(purmeHTamu.

Hopwmsb! pacxona TominBa B COOTBETCTBUM C HOPMAaTUBHBIM UCTOUYHUKOM [40] pexkoMmeHayeTrcs
noBbiatTh 1711 CIAM 1nipu cieayronmx yCcIoOBHUX:

Q okcmryaranus aBTOMOOWJICH, aBTOTPAKTOPHOW TEXHUKH, MAIIWH, MEXaHHU3MOB W
000py/I0BaHUs TP OTPULIATEIBHBIX TEMIIEPATypax OKpYyKarolel cpelibl B 3uMHee Bpemst — a0 10
% (3uMHee BpeMsl YCTaHABIMBAETCA NMPHUKA30M PYKOBOJUTENS MPOAOHKUTEIIBHOCTBIO HE Oolee
nATH MecsneB ¢ 1 HosOps mo 31 MapTa mpW yCTaHOBMBIIEHWCS OTPUIIATEILHON TeMIlepaTypa B
TEUEHUE NEPBBIX MATU JTHEH);

O mepeBO3Ka  KPYIMHOraOapuTHBIX,  B3PBIBOOMACHBIX  TPYy30B U JPYTUX  TPY30B,
TpeOYIOUINX NOHMKEHHBIX CKOPOCTEN ABIKEHHS Ipy30B (10 20 km/4), — 10 10 %;

O mepeBO3Ka KPYIMHOrabapuTHBIX, JIErkoBecHbIX Ipy30B IV kimacca — 10 20 %;

O 9KCIUTyaTallusi  HOBBIX ~ WJM  KalHUTAJIbHO  OTPEMOHTUPOBAHHBIX  MAlIMH  WIH
JIBUTaTENeH B 00kaTouHbIi nepuog — 10 10 %;

O IBWKEHHE TI0  CBEKECOTCHIIAHHOMY  JIOPOKHOMY  TIOJIOTHY  TPH  CTPOUTEIHCTBE
nopor — 110 10 %;

O JKCIUTyaTallMsi B Kapbepax,  CTPOUTENbCTBE U OOCIYy)XMBaHMM  MEJIHOPATUB
HBIX coopykeHui — 110 20 %;

Q wucmpITaHWE TPAHCIOPTHBIX CPENCTB C YCTAHOBICHHBIM TpadapeToM «UCHBITAHUS» — JO
10%;

O dKCIUTyaTalusi  TPAHCHOPTHBIX  CPEACTB B TSOKEJNBIX  JIOPOKHBIX  YCJIOBHSIX
B IIEPHOJ CE30HHOM pacHyTHIbl U OOWIBHBIX CHEXHBIX 3aHOCOB CpPOKOM He Ooiee
OJIHOTO M€csiIia B TOJy B COOTBETCTBHUH C MPUKA30M PYKOBOIUTENSI — 10 35 %;

O DKCIUTyaTarus aBTOMOOMIICH, ABTOTPAKTOPHOM TEXHHKH, CTPOUTENBHBIX
U JOPOKHBIX MaIIMH HA  CTPOUTEIBHBIX OOBEKTaX TMPU  PEKOHCTPYKIMHU  3JIaHUN
Y COOPYKEHHUM B CTECHEHHBIX yclIoBUsAX — 10 10 %;

O HOPMBI pacxojia TOIUIMBA PEKOMEHJYETCS CHUXKaTh MpHU AKCIUTyaTalluM aBTOMOOWIEeH 3a
TOPOAOM MO JI0pPOraM € YCOBEPILIEHCTBOBAHHBIM MOKPBITUSM B YAOBJIETBOPUTEIBHOM COCTOSIHUU
— 10 15 %.

[Ipu coueTaHWM HECKOJIBKMX HaI0aBOK HOPMUPYEMBIH pacxoJ]l TOIUIMBA yCTaHABIUBAETCS C
Y4E€TOM CYMMBbl WJIH Pa3HOCTHM 3THUX Haj0aBok. Pacxon OeH3nHa ns 3amycka JU3elbHBIX
JBUTATENE JTOPOXKHBIX M CTPOUTENBHBIX MAIINH, OOOPYJOBAaHHBIX ITYCKOBBIM JIBUTATEINEM,
ycTaHaBlIMBaeTcsl B mpenenax a0 3 % B jerHee Bpems U 10 5 % B 3UMHee BpeMsl OT OOIIEro
pacxojia AM3EIbHOTO TOIUIMBA.

[Ipu pabore crenuamTu3upOBAHHBIX TPY30BBIX aBTOMOOWJIEH W aBTOOYCOB JIMHEHHBIE HOPMBI
pacxoia TOIJIMBA YBEIMUMBAIOTCS WM YMEHBIIAIOTCS HAa KaXAYI0 TOHHY IMPEBBIIICHUS WU
CHWIKEHHUS MAacChl TAKOT0 aBTOMOOWIIS TPOTUB 0azoBoro: OeH3uHa Ha 2,0 i1, Au3rorumea Ha 1,3 11,
cxkaroro npupojHoro raza (CIIIN) va 2,5 m.

JluHeiiHble HOPMBI pacxojia TOIUIMBA JUIsl aBTOMOOWIEH ¢ MpuIenamMu WIH MOJyNpHUllenaMH
YBEJIMYUBAIOTCS HA KaXIyI0 TOHHY COOCTBEHHOM Macchl Ipuiiena (nmonymnpuiena): 6ensuna o 2,0
11, Au3ensHoro Torwmea 1o 1,3 1, CIIT go 2 m°. Dro pactpocTpaHseTCs Ha COOCTBEHHYIO Maccy
OyKCHpPyeMOro aBTOMOOWIIS, TPAKTOpa, MEXaHU3Ma.

[Ipu TpaHCHOPTHPOBKE TIpPYy30B aBTOMOOWISAMHM M aBTOMOE3AaMH (KpOME CaMOCBAJIbHBIX)
JIOTIOJTHUTENIBHO HOPMHUpPYETCsS pacxoi TommBa Ha Kaxaple 100t ¢ km: OeHsunHa no 2,0 i,
mu3enbpHoro TormBa 10 1,3 1, CIII go 2 M,

s aBTOMOOUMIIE-cCaMOCBAJIOB M CaMOCBAIIbHBIX aBTOMOE3/I0B TPY30MOAbEMHOCTRIO 0 20 T
JIOTTOJTHUTEIIbHO HOPMHUPYETCS TOIUIMBO HAa KaXIyk €34Ky ¢ Ipy3oM B koiudectBe: 0,25 1
Oensuna, 0,25 1 gu3roriuaa, 0,3 M CIII', a 151 aBTOCAaMOCBAJIOB IPY30M0IbEMHOCTBIO BbIIIe 20 T
Ha KOKIYI0 €3[IKy pacxo] TOIUIMBa yBennuuBaercs Ha 1,0 .

[Ipu pabore aBTOMOOMIIEH-CAMOCBAJIOB C CaMOCBAIbHBIMU TMpHIICTIAaMU JIMHEWHas HOpMa
pacxo/ia TOIJIMBA YBEIMYMBAETCS Ha KAXKIYI0O TOHHY COOCTBEHHOW Macchl mpuuena mioc 50 %
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Macchl TEPEBO3MMOr0 Ha Mpuiene rpy3a (mpu kodpdUIMEeHTe ucnoyib3oBaHus mpodera 0,5):
oensuna 2,0 1, qustommsa 1,3 1, CIIT" 2,0 M.

[Ipu 3HaueHnn KOIPGUIIMEHTA HCIOIB30BaHUS mpoOera Beime 0,5 111 aBTOMOOHMIICH-
CaMOCBAJIOB JIOMyCKAaeTCss HOPMUPOBaTh pacxon TomiauBa mo ¢opmyne (10.1) ans GopTOBBIX
aBromMoOmiend. OJIHAaKO HCXOJIHbIE JIMHEWHbIE HOPMBI KOPPEKTHPYIOTCS HCXOIs W3 Pa3HULIBI
COOCTBEHHOM MaccChl 3TUX aBTOMOOUIeH. JInHEeiTHbIe HOPMBI pacxo/ia TOTIUBA YBEINYHBAIOTCS WIN
YMEHbIIAIOTCA Ha KaXKIyI0 TOHHY MPEBBIIICHUS WM CHUKEHHSI MacChl TAKOTO aBTOMOOMIIS IPOTUB
0asoBoro: 0enszuHa Ha 2 11, gu3toruimsa Ha 1,3 i, CIII Ha 2,5 7.

Jns mmaHupoBaHMSI TOJOBOTO pacxojia TOIUIMBA IO MApKy MAalIMH NPUMEHSETCS TPYIIOBOE
HOPMHPOBAHUE.

['pynmnoBoe HOpMUpPOBaHME pa3padaThIBACTCS C YYETOM CTPYKTYpbI IMapka MalllhH, o0bema
BBITIOJHSAEMBIX  paboT, oOmell HapaOoTkM, 0a30BBIX (JTUHEHHBIX) HOPM, 3(hdexkTuBHOCTH
MCIOJIb30BaHUs MAllIUH U ()aKTUYECKOr0 pacxoja TOIUIMBA 32 OTUETHBIN TO/I.

['pynmnoBass HOpMa SIBISIETCS MaKCUMAJIbHBIM KOJHYECTBOM TOILIMBA, KOTOPOE JIOIYCKAaeTCs
pacxo/0BaTh NpPU BBHINOJIHEHUM EIUHHIIBI BBIMONHSIEMbIX pabOT, W BbIpaKaeTcsi B rpamMmax Ha
TOHHO-KHJIOMET], HIIA HA M°, HIIA Ha M .

Ha ocHoBaHuM rpynmoBbIX HOpPM ompenensercs (OHA pacxoAa TOIUIUBA MPEANPHUITHEM,
KOTOPBIN YCTAHABIMBAETCS BBILIECTOSIIEH OPraHU3alUeH.

['pymnmoBas HopMa pacxojia TOIUIMBA OMPEEsIeTCS B COOTBETCTBUU C BUIOM BBIIOTHSIEMBIX

pabor.
JJ1s TpaHCTIOPTHBIX pabOT OHA OMpPEAENsIeTCs TI0 GopMyIIe
10pH
H = 1=0,01K 7
= e ) o

re p — IUIOTHOCTh TOIUTMBA; H — cpelHeB3BelIeHHas JJuHeiHas HopMma Ha 100 kM npobera;  —
CpeIHEB3BEIICHHAs TPY30MObEMHOCTh aBTOMOOUIIS; [} — KO3 PHUIIMEHT UCIIOIb30BaHUS MTPOOETa;
K., — k03¢ (HUIHEHT UCIIOIb30BaHUS IPY30TI0ABEMHOCTH.

Hna  CHAIITM, BBINONHAIOWUX  3€MJIEPONHO-TPAHCIIOPTHBIE, MOJBEMHO-TPAHCIIOPTHBIE,
3eMJIepoiiHble, OETOHHBIE, ac(anbTOOETOHHBIE, YIJIOTHUTENbHBIE M JIpyrue BUIbl padoT,
IpyMNIoBas HOpMa pacxo/1a TOIUIMBA ONpeNeNsIeTcs Mo popmye

H, — KH CB» (8)
rae K — uHTerpaibHblii K03 QULneHT, yauThIBarOInii 0COOEHHOCTH IKCIUTyaTalluu napka; H., —
CpeIHEB3BEIlIEHHAs pacyeTHasi HOpMa pacxo/1a TOILIMBa, KOTOpasi Onpeneisiercs no popmyie

Ho= ) H,20,/ ) 0,
i=1 i=1

e Gi — HJIaHI/IpyeMHﬁ 00BeM pa60T JJIA BBITTOJIHCHU S MalllMHAMHA i-i MapKu; m — YUCIO0

TPYIIbI MAIIKH i-if MapKH, pabOTAOIKMX HA PA3INYHBIX 00BEKTaX.
[ToTpebHOCTE IpeANpUATHI B TOIJIMBE Ha IJIAHUPYEMbIN NIEPUOJ ONPEaeseTcs 1o popmye

— 'm
G = Z;‘:lHr‘i ¢ Ni ¢ T‘]ia
rae H ~; — T'PYIIIOBas HOPMa pacxo/ia TOIUINBA JUIS MAIIHH i-I'0 THIIA; Nl- — KOJIMYECTBO MAIIIHH I-

ro tuma; 1.,; — IUaHUpyemasl TIPOIOJKHTEILHOCTh PabOThl MAIIKMH i-f0 TUIA; 72 — KOIUYECTBO

TUIIOB MAIllUH.

Pacxon TtomnmBa, CBA3aHHBIA C TEXHUYECKUMH OCMOTpPaMH, XO3SHCTBEHHBIMU pa3be3/laMU,
PEryJIMpoBOYHBIMU paboTaMu, IpUPAOOTKON NeTanel mocie peMOHTa U APYTMMHU paboTamu, He
CBSI3aHHBIMU HETIOCPEICTBEHHO C TEXHOJOTMYECKUMM ITpoLeccaMu, He oJkeH npesbimath 0,5 %
OT 00IIEro ero KoJW4ecTBa MPH YCIOBUU OTCYTCTBHS pealbHON SIKOHOMUHU.

IIpumepslI onpeneneHnss HOPMUPOBAHMSI pacXoja TOIUINBA.

1. Onpenenuth HOPMUPYEMBIH pacxoi TOIIMBA AJia aBToMoOmIst MA3-5432 ¢ momynpuiiernoMm
MA3-5205, BBINOJHUBIIETO TpaHCIOPTHYIO padoty 1500 TkM (mepeBezeHo 15T rpysza Ha 100 km)
npu obmem mpobere 300 KM MO 3aropoJHOM JOPOTE C YCOBEPIICHCTBOBAHHBIM IOKPHITHEM B
YZIOBJIETBOPUTEIBHOM COCTOSIHUH.

HUcxonueie naHHbIe:

JUHEWHas HOpMa pacxo/ia TOIuIMBa s aBToMoomist MA3-5432 pasna 26,8 11/100 km;
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HOpMa TOIUTMBA Ha BBIMOJIHEHHYIO TpaHCIOPTHYIO padorty 1,3 1/100 Tkm; HOpMma pacxona
ToruBa Ha 1 T Maccel moiynpuuena pasHa 1,3 11/1; macca nonynpunena MA3-5205 paBaa
5,7 1. Hopmupyemslii pacxoj ToriuBa onpeaesseM o ¢popmyse (10.1):

Qs=0,01 (300 (26,8 +1,3+5,7)+1,3+1500)(1-0,15)=103,8 .

2. OnpenenuTh HOPMUPYEMBIH pacxoJ TOIUIMBA JIJIsi caMOCBaJIbHOTO aBTomoeszna MA3-5549 c
npuuenom AIIC-24 B 3uMHMI nepuoja 3KcIUlyaTtanuu, coBepmmBliero mnpoder 200 kM u
BBIMOJHUBIIETO 15 €3/10K ¢ rpy3oM npu koddduimeHTe ucrnoiab3oBanus npodera 0,5.

Hcxonubie naHHbIE:

JUHEHHAas HOpMa pacxo/1a TOIuIkBa AJi1 aBTocamocBaiia MA3 5549 pasna 28,0 1/100 km;

MOTIPABOYHBIN KOA(PPHUIMEHT, YUUTHIBAIOIINN 3UMHHUH NIEPUOJT IKCIUTyaTal|H,

Ki =10 %;

JIOTIOJIHUTENIbHASL HOpMa pacxoja TOIUIMBA TPAHCIIOPTHON padOThl C y4ETOM JIOIOJIHUTEIBHO
TpaHcnoptupyemon Macchl mpuriena 1,3 /100 T  xkm;

Mmacca nputena 6e3 rpysa 4 T;

rpy30M0bEMHOCTh IpULIeTa 8 T;

JIOTIOJIHUTEIbHAS HOpMa pacxo/ia TOTUIMBA Ha OJIHY €31KY ¢ rpy3om 0,25 1.

OmnpenensieM HOpMUPYEMbIH pacxo] ToruBa 1o popmyne (10.2):

Qu=0,01200+(28,0+1,3 «(4+0,58))(1+0,01l «10)+0,2515+2=92 1.
OcHoBHas nuTeparypa:
[1-5] u3 paznmena 7.
JlononHurtenpHas IuTeparypa:
[6-9] u3 paznena 7.

Bonpockl 115 caMONIpOBEPKU:

1. Ilepeuncnure anbTepHATUBHBIEC BUJIBI TOIUTUB. KakoBBI IEPCIIEKTUBEI X UCTIONB30BAHUSA?

2. ChopmynupyiTe OCHOBHBIC OTJIMYHSI B HOPMUPOBAHUH MTOTPEOHOCTH B TOILTUBE TSI paOOTHI
C JIM u TpaHCIIOPTHBIX CPEICTB.

3. Kak yuuThIBatOTCS YCIIOBUS SKCILTyaTAIlMK TIPY TUIAHUPOBAHUHN PACcXo/1a TOIUTHBa?

IIpakTHYecKOoEe 3aHIATHE Ne6.

Tewma: Opranuszanus Texuudeckoro oocmyxxkubanus u pemonTos [IT C/IMuO
[lenb paGotel: [lomyueHue 3HaHHMN W HABBIKOB pacyeTa B BONPOCAX OPraHU3aLMHM TEXHHUYECKOTO
obcmyxxkuBanusi u pemontoB [IT CIIMuO.
3aganue: PaccunTaTh KOJMUYECTBO TEXHUYECKUX OOCITYKMBAaHUH M PEMOHTOB MAIMH B TE€UEHHE
roja.
Pacuer wuymcna TEXHHYECKHX OOCTY)XKMBaHUH W PpEMOHTOB B IJIAHUPYEMOM TOIY
AHAIUTUYECKUM METOIOM.
Yucino TexHuuecKuX 00CIIy’)KUBaHUI U PEMOHTOB paccuuThIBaeTcs o ¢popmyinam [10]:
YHCIIO KalUTAJIbHBIX PEMOHTOB

Hy +Hpy
N K=" - 1)
HK
9HCII0 TEeKYIHX peMoHToB 1 TO-3
Hy +H gy
Np =T LNy ; @
HT
TeXHUYEeCKHX o0cmyxuBanuii TO-2
Hy+H g7
Ny =———(Ngx +N7 ); @)
T0-2
TexHuueckux oociyxuanuii TO-1
H,+Hpy
Ny =———=—(Nk +N; +Ny), (4)
HTO—l
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rne  Hy, Hp, Hy, Hi- COOTBETCTBEHHO BpeMs paOOThI MAIIUHBI MTOCIE KAMUTAILHOTO M TEKYIIETO
pemonta, TO-2 u TO-1, 4,

Hiyr- nmaaupyemoe Bpemst pabOThI MAIIMHEI 32 TO/I, 9.

g, Ilr, Ilro2, 101 — COOTBETCTBEHHO MNEPHUOJUYHOCTDh KAIUTAIBHOIO M TEKYLIErO
pemonta, TO-2, TO-1, 4.

Hus momyuenuss 3HaueHud Hy, Hyp, Hp, Hi HeobxomuMo BpeMsi pabOThl ¢ Hayaia
SKCIUTyaTalldd WJIM TOCJE KalMTAJIbHOTO PEMOHTA J0 Hauaja IJIaHUPYEMOI'O roja pa3AeyiuTh Ha
NEPUOANYHOCTh OIMPEACTSIEMOr0 BUa PEMOHTA WM TEXHUYECKOro obcmyxuBaHus. Llenoe uucio
MOKA3bIBACT YKCIIO paHEee MPOBEACHHBIX PEMOHTOB MJIM TEXHUYECKUX OOCITY)KUBaHUM, a YHCIUTEITh
MOJTyYEHHOW TMPaBUIBLHOW IpoOW Wi APOOHON dYacTH CMemaHHoro umcia (0e3 CcoKpalieHui)
MIPEACTABIIET COOOM HCKOMYIO BEJTUYHHY.

Mecsi npoBeieHUsI KAaUTAIBHOTO PEMOHTA MAIINHBI:

K :12(HK_HK)+1
M )
H T
rae Ky — NOpsAKOBBI HOMEDP MecCsLa, B KOTOPOM JOJKEH IPOBOAUTHCS KAIIUTAIBHBIA PEMOHT.

Pe3ynbTarl NpOM3BENEHHBIX PacyeTOB IO KaXJIOM MalIMHE B OTAEIBHOCTH 3aHOCAT B
CBOIHYIO BesoMocTh (Tadm. I1.2.1).

Hanee onpenensiercs uucino TO u peMOHTOB rpaduueckum MetoqoM. CHauana CTPOUTCS
rpaduK CTPYKTYyphl PEMOHTHOro mwukia. Ha 3ToM rpaduke OTKIAIBIBAIOT IOCIEI0BATEIHHO
UHTEpBaJIbl BpeMEHM paboT C Hayaja SKCIUTyaTaluu (WIM IOcie KalmUTalbHOIO PEMOHTA) 0
Hayaia IUIAaHHPYEMOTO Troja M BpeMEeHH paboThl MaIllMHBI B IUIAHUpyeMoM ronay. Ha ocHoBe
nojgy4deHHoro rojooro rpagpuka (cMm. Ilpunoxkenne 3) TO u peMOHTOB Ha MHTEpBaje
IUTAaHUPYEMOH r0/10BOM HapaboTKu onpeaenstoT yucio TO u peMOHTOB.

Pesynprarhl rpadguueckoro M aHAIUTUYECKOTO METOJOB pacuera JIOJKHBl OBITh
UJECHTUYHBIMU.

Omnpenenenne aHel Mecsina NOCTaHOBKY MavH HAa TO U peMOHT.

[lopsnkoBbiii paboumii JeHb Mecsla MOCTaHOBKM MamuHbl Ha TO paccuuThIBalOT IO

bopmyre:

. HTO—l _Hlomp
1=
tCMyne

rae  Hiomp — 4YMCIIO OTPabOOTaHHBIX MAIIMHOM 4YacoB mocie mnociaeaHero TO-1 ngo Havana
MJIaHUPYEMOTO MECAILIa, Y;

toy — MTENBHOCT paboveit CMEeHB, Y,

Y — 9HCII0 CMEH pabOoThl MAIlIUHBI B CYTKH;

N5 — KO3 PUITUEHT UCTIOTB30BaHUS MAIIIMHBI 110 BPEMEHHU.

3HaueHuss Hi,mp MOTYT OBITH TIIONy4EHBI IIyTE€M JIENI€HHs CYMMBI BpeMeHH [,
oTpaboTaHHOTO MamuHOW mocie nocuenHero TO-1 no Hawanma rojxa, W HapaOOTKM MAIMHBI C
HayaJla roja J0 Hadaja IUIaHUPyeMoro wmecsina Iy Ha mnepuoauyHocth TO-1. Yucnaurensb
MOJTyYEHHOW MPaBUIBHOM ApoOu Wi ApoOHOM dYacTH cMmemaHHoro uucna (06e3 COKpallieHus)
npeJcTaBiIsieT co00i HCKOMYIO BEJIHUUHY.

T =nt, yn,

rie N —u4ucno pabodux JHEH ¢ Hayasla rojia 10 Hayajia pacCMaTpUBAaEMOTro MECIIA.

K nomydyenHomy pacueTroMm pabodeMy IHIO NMPUOABISAIOT YHCIO BBIXOJHBIX JAHEH — 3TO H
€CTb YHCJIO Mecslla MOCTAaHOBKU MAIllMH Ha TEXHUUECKOE 00CITy>KUBaHHE.

AHaJOTUYHO OMNpPENEeNsIOT YHUCIO Mecsla OCTAaHOBKM MAIMHBI JUISl MPUBEACHUS IPYTHX
BUJ10B TO U peMOHTOB.

[Ipu pacuere nmo Qopmyne (5) mopsiakoBoro pabodero JHS OCTAaHOBKM MAaIIMHBI IS
IpoBeEHUS BTOPOil pa3 B Mecal TO gaHHOTrO BHZa €ro NEpUOJUYHOCTh YBEJINYMBAIOT B 2 pasa,
TpEeTu# pas — B 3 pa3a u T.JI.

[To pe3ynbTaTam pacueTa COCTaBISAETCS MECSYHBIMM IUTaH-TpaduK.
Bonpocs! [uist caMONIPOBEPKH:
1. Texnonornueckuii npouecc TO CTPOUTENBHBIX MAIIMH U €TI0 3JIEMEHTHI.

+1, (5)
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2. ®opmbl 1 MeToAbl opranuzanuu TO.
3. Opranuzanus TEXHOJIOTHMYECKOTO TpoIlecca PEMOHTa, €ro SKOHOMHYECKas
3 PEeKTUBHOCTD.
OcHoBHas nuTeparypa:
[1-5] u3 pa3znmena 7.
JlononHuTenpHas tuTeparypa:
[6-9] u3 pazmena 7.

9.2. MeTonnueckne yKa3aHus M0 BBINOJHEHUIO KYPCOBOI0 IIPOEKTA
Beinosnnenne o0yyaromuMucs KypcoBOro npoekTa MNpou3BOJUTCSA C LIEbIO:

1) cucremaruzanyu W 3aKPEIUICHHS MOJYYCHHBIX TEOPETHUSCKHX 3HAHUM M MPAKTHYCCKUX
YMEHHU;

2) yriuyOJieHus: TEOPETUUCCKUX 3HAHUIM B COOTBETCTBUU C 3aJaHHON TEMOIA;

3) ¢hopMupoBaHHs YMEHHI MPUMEHSATh TEOPETHUYCCKUE 3HAHUS NPU PEIICHUU MOCTABICHHBIX
BOIIPOCOB;

4) popmupoBaH¥s yMEHUIT UCIIOIB30BATH CIPABOYHYIO, HOPMATUBHYIO JJOKYMECHTALIUIO;

5) pa3BUTUS TBOPYECKOH HWHHIMATHUBBL, CAMOCTOSTEIBHOCTH, OTBETCTBCHHOCTH U
OpPraHU30BaHHOCTH;

3ajaHue Ha KYpCOBOH MpPOEKT O(OpMIISETCS Ha OTIENbHO IMPOHYMEPOBAHHOM JIUCTE B
[IEYaTHOM BHJE M CHaOXKaeTcsl 3arojJloBKOM «3ajaHue». 3aJjaHue He HyMepyeTrcsl Kak pasjell U
pasMmernaercs cpasy k€ 3a THTYJAbHBIM JUCTOM. JIMCT 3afaHus BKIIIOYAIOT B 00IIEe KOJIHMYECTBO
CTpaHULl OTYETA.

B conmepxanum cinepgyer yka3aTh BCE 3arOJIOBKM OTYETa M CTPaHHUIBI, ¢ KOTOPBIX OHU
HA4YMHAIOTCS. 3aroJIOBKH COIEPKaHUs JOJDKHBI TOUHO ITOBTOPSATH 3ar0JIOBKU B TEKCTE.

BBenenue ordy€ra mpeaHa3HadeHO Uil KPATKOTO, BBOJHOIO O3HAKOMIIEHHS C CYTBIO U
000CHOBaHHEM MpPOEKTa. J[0OMKHO OBITH BBIOJHEHO KPAaTKOE OOOCHOBAHUE AKTYaJbHOCTH TEMBI,
c(hopMyJIMpOBaHbI 1I€JIb U 33J]a4l [IPOEKTA, €0 HOBU3HA.

B 3axiroueHun cuemyer JaTh OLEHKY IIOJHOTBI M KadecTBa BBINOJHEHMS 3alad,
onpeAeNEéHHBIX 3aJaHUEM. 3aKIIIOUEHHE COJIEPKUT KPAaTKOE U3JI0KEHUE BBIBOJOB IO TEME PadOTHl.
OHO He NOJKHO HOCHUTBh XapaKTep CXKaToro Irepecka3a BCETO MPOEKTa, B HEM JIOJKHBI OBITh
U3JI0’KE€HBI UTOTOBbIE PE3YJIbTAThI. DTa YACTh UCIOJIHAET POJIb KOHIIOBKH, 00YCIOBIEHHON JTOTUKON
IPOBEIEHHOI'O HCCIIEI0BaHMs, KOTOpass HOCUT (OpMY CHHTE3a HAKOIJIEHHOM B OCHOBHOM yacTu
paboTel - TOCIEA0BaTENbHOE, JIOTMUECKH CTPOMHOE W3JI0KEHUE IOJYYEHHBIX MTOTOB U HX
COOTHOIIEHHWE ¢ oOmel [enpl0 M KOHKPETHBIMHM  3ajjayaMH,  IIOCTAaBJICHHBIMH U
c(OopMyJIMPOBAHHBIMU BO BBE/ICHUHU.

3akiounTeNbHas YacTh MpEANoyiaraeT Hajuuuue OO0OOIIEHHOM HTOTrOBOM  OLIEHKH
npojeniaHHo  paboTel. B HEKOTOpBIX ciay4asX BO3HUKAaeT HEOOXOIMMOCTbh YyKa3aThb IyTH
NPOJIOJDKEHUs HCCIeIOBaHUSA TeMbl, (OpMBI M METOJAbI €€ JaJbHEHIIero M3y4eHHs, a TaKxke
KOHKpETHBIE 3aJ]aui, KOTOpbIE OYAYIIIMM UCCIIEI0BATENSIM NPUAETCS PEIIaTh B IEPBYIO OUEPEib.

Cnucok MCHOJIb30BaHHBIX MCTOYHUKOB JOJDKEH BKIIOYATh IE€PEYEHb HMCTOYHUKOB: KHHUT,
MEPUOTUYECKUX W3JIaHUM, DJIEKTPOHHBIX pecypcoB U MHTepHET-pecypcoB, NEPEUYEHb CIPABOYHOM
JUTEPATyphl, HCIIOJB30BAHHBIX IIPU IIOATOTOBKE MAaTEpHUAIOB OCHOBHOIO pasjesia OT4éTa.
KonuyecTBO HCIONB30BaHHBIX WCTOYHUKOB M JIMTEPATYpPhl B KypCOBOM IPOEKTE, KAK IPABUIIO,
JIOJKHO OBITH He MeHee 15-20.

OcHOBHasg TemMaTMKa KypcoBoro nmpoekrta: OpraHusanuss TIpPOBENEHUS TEXHHUYECKOTO
oOciy>xuBaHus 1 peMoHTa KoHkpeTHoi [ITC/IM.

[Ipy BBIMONMHEHMH KypCOBOIO MpPOEKTa HEOOXOAMMO COCTaBHTHh TO/0BOH IUTaH-rpaduk
TEXHUYECKOro obOciyxkuBaHus M peMoHTa KoHkpeTHoM IITC/IM, pa3zpaGoraTh KapTy CMa3Ku U
MIPEMIOKUTh KOMIUIEKC MEPONPHUATHI 1O TpaHcnopTHpoBaHuto KoHKkpeTtHoH [ITCIAM. g storo
HE00X0/IUMO:

- paccunTaTh KonudectBo TOuP mamus;

- COCTaBUTH rojioBoii mian TOuP mamuHh;

- cocTaBUTh rojioBoii rpaduxk TOuP mammus;

- paccuuTaTh paboune THU Mecsla MOCTaHOBKY MamuHbl Ha TOuP;

50



- COCTaBUTh MeCSUHbBIN T1aH-Tpaduxk TOuP mammn;

- IEPEUYUCIUTD PAOOTHI, BRIMOMHAEMBIE TPH TO MalINHBI;

- COCTaBUTh KapTy CMa3KU MAllUHBbI;

- COCTaBHUTb TEXHOJOTMYECKYIO KapTy Ha BblnosHeHue pabot no TO kakoro-nmubo arperara

WK COOPOYHON €AMHULIBI MALIMHBI;

- ONPENENUTh MapKu TOIUIMBA M Macia, a TakKe BO3MOXHOCTb ero npumenenus B J[IBC
MallluHbI;

[Ipu 3amure KypcoBOro npoekra OOy4arolUiics JOJDKEH HE TOJIBKO NMPaBUIIBHO M3JIaraThb
CBOU MBICIIH, HO M apTyMEHTUPOBAHO OTCTANBATh, 3ALUILATH BbIJIBUTAEMbIE BHIBOJIbI M PEILICHMS.

Odopmrnenrne KypcoBoro mnpoekra : o0béM oTuéra momxkeH coctaBisaTh 20-30 crpanHun
[IeYaTHOTO TeKcTa, rpaduueckas yactb — | smct dopmata Al. Cregyer npuiepK uBaTbCs
CJIEAYIONIMX NapamMeTpoB odopmiieHus otyéra: popmart nucta otTuéra — A4, pazmepsl MoJsei: ciesa
30 MM, crpaBa 10 mwm, cBepxy u cauzy 20 mm. [pudt Times New Roman, kernp 14. AG3arablii
orctyn — 1,5 cM, BbpaBHUBaHHE ab3ala — MO MIMPHHE, MEKCTPOUHBI MHTEPBAT — MOJIYTOPHBIM.
TekcT neuyaTaercsi TOJIBKO Ha OJHOM cTopoHe jucTa. CTpaHMIbI JOJDKHBI ObITh MPOHYMEPOBAHbI
BHU3Y CTpaHMIbl crpaBa. Hymepanus crpaHull — CKBO3Has AJii BCEro OT4YéTa, Ha IEPBOM
(TUTYIBHOM) JIMCTE HOMEP HE CTaBUTCH.

KypcoBoii mpoekT A0mKeH ObITh MpaBHILHO O(GOPMIICH, HAITMCAaH TPAMOTHO U aKKypaTHO.
HauuHaTh OpOEKT HY)KHO C TIIATEIbHOTO M3YyYeHUs TUCLMIUIMHBI B 00beMe nporpammsl. [lanee
HEO0OXOIUMO I0A00paTh COOTBETCTBYIOIIMN JIMTEPATYpHBIH W NpakTU4YECKUM Marepuan. B
npolecce HalMCaHUs MOYKHO IIpUBJEYb JONOJHHUTENIbHYIO JuTepartypy. He BoszOpansercs
UCITIOJIb30BaHUE TIEPEpaOOTAHHBIX JAaHHBIX OJIIEKTPOHHBIX pecypcoB. IIpoekT momkeH OBITH
JIOTMYHBIM, HAy4YHBIM 10 CBOEMY COJEP’KaHHIO; B HEM B CHCTEMAaTH3MPOBAHHOW (OpME JOJKHBI
OBITH U3JI0’KEHBI MaTEpHajIbl IPOBEJCHHOIO UCCIIEIOBAHMS U €r0 PE3YJIbTaThl.

10. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT U, UCITOJIb3YEMBIX ITPH
OCYHECTBJIIEHUA OBPA30OBATEJIBHOI'O ITPOIECCA 11O JUCHUITJIMHE

- Microsoft Imagine Premium (OC Windows 7 Professional);

- Microsoft Office 2007 Russian Academic OPEN No Level;

- Kaspersky Endpoint Security mis 6usneca — Pacumpennsiii Russian Edition. 1000-1499
Node 1 year Educational Renewal License;

- KOMITAC-3D V13;

- APM WinMachine.

11. OMUCAHUE MATEPHUAJIBHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMOM
JJIs1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA 1TO JUCIUIIJIMHE

Buo Haumenoeanue Ne JIP, IT3
3anamusn ayoumopuu Ilepeuens ocnosnozo obopyoosanus
1 2 3 4
JIP Jlaboparopus VYyeOnass meOenb, CHUCTEMHBIA OJ0K Ne 1-Ne 6
aBTOMAaTHU3alUuU (AMD 690G,mANX,HDD Seagate
CHCTEM 250Gh,DIMM

MPOEKTUPOBAHUS DDR//2*512Mb,DVDRV,FDD;
Cucremnslii 6ok Cel D-315;

CucTeMHBIN 010K CPU
4000.2*512MB;

Mounurop Tepmunan TFT 19 LG
L1953S-SF;

CucremHpli Omok AMD  Athlon
64X2;

Cucremnslii 010k Celeron 2,66;
Ckanep HP 3770;
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Mownurop 15 LG;
Cucremuslii 610k iCel 433;
ITpunTtep HP LJ P2015

I13

Jlabopartopus
aBTOMAaTHU3ALUU
crCTEM
NPOCKTHPOBAHUS

VYuebnas Mebenb, CHCTEMHBIN OJIOK
(AMD 690G,mANX,HDD Seagate
250Gb,DIMM
DDR//2*512Mb,DVDRV,FDD;
Cucremuslii 6110k Cel D-315;
CucTeMHBIN 010K CPU
4000.2*512MB;

Monutop Tepmmuan TFT 19 LG
L1953S-SF;
CucrteMHBIH  OJIOK
64X2;

Cucremuslii 6110k Celeron 2,66;
Cxkanep HP 3770;

MonwuTtop 15 LG;

Cucremuslii 010k iCel 433;
ITpunTep HP LJ P2015

AMD Athlon

No 1- Ne 6

JIx

JlexnimonHas
ayIuTOpUs
(MynbTUMETUAHBII
KJ1acc)

Yuebnas MeOeb, MIPOEKTOP
mynetumennitabiii - «CASIO»  XJ-
UT310WN ¢ HaCTCHHBIM KpEIUICHUEM
CASIO YM-88

WutepaktuBHas qocka Promethean 88
ActivBoard Touch Dry Erase 6
KacaHWil ¢ HACTCHHBIM KPEIUICHUEM U
MIPOrpaMMHBIM obecrnieueHnemM
Promethean Activinspire

Mounwutop 17"LG L1753-SF (silver-
blek)

CuctemHbIi 0J10K
690G, mANX,HDD
250Gb,DIMM
DDR//2*512Mb,DVDRV,FDD

(AMD
Seagate

KII

JlaGopartopus
aBTOMaTUu3alnuu
CHCTEM
IMPOCKTUPOBAHUA

Yuebnass Mebenb, CHCTEMHBIM OJIOK
(AMD 690G,mANX,HDD Seagate
250Gb,DIMM
DDR//2*512Mb,DVDRV,FDD;
Cucremnslii 610k Cel D-315;
CucTeMHBIH 070K CPU
4000.2*512MB;

Mounurop Tepmunan TFT 19 LG
L1953S-SF;
CucreMHbBIH  OJIOK
64X2;

Cucremnslii 0110k Celeron 2,66;
Ckanep HP 3770;

Mownurop 15 LG;

Cucremuslii 6110k 1Cel 433;
[MpunTtep HP LJ P2015

AMD Athlon

Cp

43-1

VYyeOnas mebenb, o6opyaoBanue 10-
MK i5-2500/H67/4Gb (MounuTOp
TFT19 Samsung);

npunrep HP LaserJet P2055D
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IIpunoxenne 1

OOHJA ONEHOYHBIX CPEACTB AJId ITPOBEJAEHU A

1. Onucanue GpoHIa OLIEHOYHBIX CPeACTB (MACIOPT)

MPOMEXYTOUYHOM ATTECTAIIUU OBYYAIOIUXCA IO JUCIUILINHE

Ne
DJIeMeHT ®OC
KOMIIe- Pa3nen
KOMMETEeHI[HN
TeHUHHU
OK-1 | CnocoGHOCTh k| 1 XapakTepucTuka  JEHCTBYIOIIUX | DK3aMEHallMOHHBIE
abCTpaKkTHOMY Harpy3oKk U UX BIMSHHE Ha paboTy BOIPOCHI
MBIIUICHHIO, aHamu3y, | MalldiH, METOABl M3MEpEHHs] Harpy3ok, 1 -8
CUHTE3Y MpUMeHsieMasl armnaparypa u npuOopsl.
2. Bunelt  oTkazoB 1o  KpuTepuro | DK3aMeHAllMOHHBIE
[1K-11 | CnocobHOCTB IIPOYHOCTH, DKCHEPUMEHTAIBHBIE METO/bI BOIIPOCHI
OCYILECTBJIATH KOHTPOJIb 33| HMCCIICOBAHUS HAMPSHKEHHOTO COCTOSHHSI 9 -22
napaMeTpamu Y IPOYHOCTH MAITUH
TCXHOJIOTMICCKHUX 3. BnusiHue TpeHus W M3HAIIMBAHUS DK3aMeHalMOHHbIE
HponeccoB NPOU3BOACTBA H| Ha HaJEKHOCTh HA3€EMHBIX TPaHCIOPTHO- BOIIPOCHI
DKCILTyaTalluM HA3€MHBIX | TeXHOJOMMYECKUX CPEICTB. 23 -27
TpaHCIOPTHO- 4. HaznaueHnue cMasblBaHMA MallWH, | DK3aMEHAIlMOHHbIE
TCXHOJIOTMICCKUX CPENCTB | pynp;  cMa304HBIX — MaTepHalioB,  HX BOIIPOCHI
U UX TEXHOJIOTHYECKOTO XapAKTEPHCTHKH. 28 _ 35
obopynosans 5. MOHTaKHO-3KCILTyaTalluOHHAS DK3aMeHaI[MOHHBIE
19 5 TEXHOJIOTUIHOCTh " BOTIPOCHI
TIK- CrocobrocTs poBOAKTL PEMOHTONIPUTOTHOCTb, coJiepKaHue 36 —45
CTaHAApTHBIC HCHBITAHUA | \1oprasKmbIx pabor, COBPEMEHHOE
Ha3CMHBIX TPAHCHOPTHO™ | coctogHMe CpelicTB M METOOB MOHTAka,
TEXHOIOTHICCKUX CPCACTB | oprapmsamoHHO-TeXHUYeCKas
1 HX TEXHOJIOTMYCCKOro MOATOTOBKA K MOHTaXY, TEXHUYECKas
obopynoBans JOKYMEHTAITHSL.
nck- | ¢ 5 6. Bunel TakenaxHOW OCHACTKM | | DK3aMEHAIIMOHHBIC
) MOHT@)XHOTO  00OpYIOBaHHS acu€r BOTIPOCHI
o 0COOHOCTh Gopy. ’
' OCYIICCTBIIATE KOHTPOIL 38 \raimyn Ha MOHTa)KHBIC HATPY3KH. BHbl, 46 — 62
flapameTpamu COJiep’)KaHue M CIOCOOBI  BBIMOJIHEHMS
TCXHONIOTHHCCKIX TaKeJIaKHBIX paboT.
TpOTECCOB H SKCILTyaTalluH 7 [Tpuémsar cOopku Ha3eMHbIX | DK3aMEHallMOHHbIE
TB MEXaHHW3AIUH U
Cpeac CXamHm3al TPAHCIIOPTHO-TEXHOJIOTUYECKUX CPEACTB BOTIPOCHI
MIPU MOHTaXKe. BHJIBI MCIBITAHWA MaITuH -
aBTOMATHU3AINH TOIBEMHO B 63 - 70
TPAHCIIOPTHBIX
PaHCIIOp ’ TP BBOJIE B DKCILTYaTAIIHIO.
CTPOUTCIILHBIX 5 " Tlonstue 00 OpTraHU3aIMOHHOM
KHBIX T W WX
AOpo pabo obecrnieueHnn 3¢ (heKTUBHOTO
T%XHOHOM%CKOF 0 WCTIOJIH30BAHUS " ONITHMHU3AIHH
BaHUS
00opyRoBa KOMIUJIEKCa MAITUH.
ock- | c 5 8. Opranmzanuss ®  cojepkaHue | DK3aMeHAIlMOHHBIE
- MOCOOHOCTh ~ MTPOBOJUTH
POBOZ TEXHUUYECKOTO Ha/A30pa MPpH IKCILTyaTaIl[uu BOTIPOCHI
2.9 CTaHJApTHBIE  HCIIBITAHUS .
MallvH, MpaBuja Oe30MmacHoil padoTshl, 71-74

CPEICTB MEXaHU3allUu WU
aBTOMATHU3alMK NOJBEMHOA
TPAHCTIOPTHBIX,
CTPOUTEINIBHBIX y
JIOPOKHBIX paboT

TpeOoBaHUS K 00CITyKHBAIOIIEMY
MepcoHay.

[InanoBo-npeAynpeAUTENbHBI  PEMOHT.
TexHuuyeckoe o0OCITy)XMBaHHE THIOBBIX

QJICMCHTOB U MCXAaHN3MOB MalllliH.
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2. JK3aMeHaIlMOHHbIE BONPOCHI

Komnerenin Ne 1 HaUMeHOBaHH e
Ne 9K3AMEHAIIMOHHBIE -
n/n BOIPOCHI pasiena
Kon Onpenenenne
1 2 3 4 5
1. OK-1 | CnocobHocTh kK | 1. Bunel Harpy3ox. 1. XapakTepucTu-
abCTpakTHOMY 2. Bnusaue Harpy3ok Ha pa0oTy | Ka JIEeHCTBYIOIIMX
MBIIUJICHUIO, aHaJIU3y, | MAIIUH. Harpy3oK 1 Ux
CUHTE3Y 3. DOKCTEHCUBHBII M WHTCHCHBHBIN | BIUSHUE HA paboOTy
METOJIbI  JKCIUTyaTalldd  Ha3€MHbBIX | MAlllUH, METO/IbI
2. | IIK-11 | CnocobHocTh TPaHCIOPTHO-TEXHOJIOTUYECKUX U3MEPEHMS HArpy30K,
OCYILIECTBIISITh CpPEICTB, pUMeHseMas
KOHTPOJIb 3a | 4. Kpurepuii olleHKH pallMOHAIBHOTO | amnmaparypa u
napameTpamu U ONTUMAIBHOTO  HCIIOJIB30BAHUS | MPUOOPHL.
TEXHOJIOTUYECKHIX Ha3eMHBIX TPaHCIOPTHO-
MIPOIIECCOB TEXHOJOTHYECKHUX CPEICTB.
MIPOU3BOJICTBA u | 5 Kommiekc AKCILTyaTaIl[MOHHBIX
IKCILTyaTaIuu CBOWCTB  HA3eMHBIX  TPAHCIIOPTHO-
HA3eMHBIX TEXHOJOTHYECKUX CPEICTB.
TPaHCIIOPTHO- 6. IIpow3BOACTBEHHO-TEXHUYCCKHE,
TEXHOJIOTHYECKHUX JKCIITyaTal[MOHHbIE W LIEHHOCTHBIE
CPEICTB u WX | TIOKa3aTelH.
TEXHOJIOTHYECKOTO 7. Meronabl U3MEpEHUs HArPy30K.
obopymoBaHus 8. Anmnmaparypa npHMEHsSeMas IS
M3MEpEeHUs IeUCTBYIOIINX HArPy30K.
9. Croco0sl omnpeneneHus, | 2. Bune! otkasos
3. | TIK-12 | CnocoGHOCTB HOPMHUPOBAHHUS U ONTUMHU3ALMHU | 110 KPUTEPHUIO
MIPOBOAUTH MoKasaresei Haa&KHOCTH. MPOYHOCTH,
CTaHJIapPTHHIE 10. 3nadeHue HaIEKHOCTH HA3EMHBIX | IKCIIEPUMEHTAIBHBIC
UCIBITAHUS HA3€MHBIX | TPAHCIIOPTHO-TEXHOIOTUYECKUX METO/IbI UCCIIeIOBAHUS
TPaHCIIOPTHO- CPEICTB. HaNPsDKEHHOTO
TEXHOJIOTHYECKHUX 11. Monenb TEXHUYECKOTO COCTOSHUS | COCTOSIHHS U
CPEICTB u uX | oOBeKTa. MIPOYHOCTH MAIlliH
TEXHOJIOTHYECKOTO 12. Knaccudukanus 0TKa3oB.
o0opynoBaHus 13. Kpurepun 0TKa30B W TMpeIeTbHBIX
COCTOSIHUM.
14. OObexTH BOCCTAaHABIMBAEMbIe U
HEBOCCTAHABIIMBAaEMbIE.
15. PesepBupoBanue.
4. | TICK- | CnocobHOCTH 16. IToka3arenu 06€30TKa3HOCTH.
2.8 OCYIIECTBIISATh 17. Tlokazarenu JIOJITOBEYHOCTH,
KOHTPOJIb 3a | pPEMOHTOIPHUTOTHOCTH.
rapameTpamMmu 18. KowmriekcHbie MTOKAa3aTeIH
TEXHOJOTHYECKHUX HaJEKHOCTH.
TIPOIIECCOB u | 19. OnepaTtuBHBIC XapaKTECPHUCTUKH.
skcrryataruu cpencts | 20. Beibop mokasareneit HaI&KHOCTH.
MEXaHHU3aI[UU u | 21. Onpenenenue ONITHMAJILHOTO
aBTOMATU3AINH CpOKa CITYKOBI.
MIOIBEMHO- 22. DKOHOMUUYECKUE [oKa3aTeu
TPAHCIIOPTHBIX, HaJEKHOCTH
CTPOUTEILHBIX 1
JIOPOKHBIX paboT U UX
TEXHOJIOTUYECKOrQ
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I1CK-
2.9

CriocoOHOCTE
MIPOBOIUTH
CTaHJApTHBIE
UCIBITAHUS ~ CPEICTB
MEXaHHU3alnuu nu
aBTOMaTHU3AIUU
IIOABEMHO-
TPaHCIOPTHBIX,
CTpOI/ITeJIbeIX nu
JOPOXKHBIX PaboT

23.
24,
25.
26.
217.

Ha

ITonsTHe TpeHus

IlonsaTue M3HAMIMBAHUS.

[Tokazarenu TpeHus.

Iloka3aTenu U3HAIIMBAHUS.

BnusiHue TpeHus M M3HAIIMBAHUS
IoKa3aTeln HaJCKHOCTHU

TPAHCIIOPTHO-TCXHOJIOT'MYCCKUX
KOMIIJICKCOB.

28.

Br16op JKCILTyaTaIl[MOHHBIX

MaTepHUalIoB.

29.
30.

31.

32.

33.

34.
35.

36.
37.
38.
39.

40.

41.

42.

43.

44,

45.

46.

47.

48.
49.
50.
51.

TomnBo-cMa304HbIE MaTEPHUAIIBI.
Ha3Hauenne  TOMIMBO-CMAa30YHBIX
MaTepHuaoB.
Copta
MaTepHuaoB.
MapkupoBka
MaTrepHuaoB.
XapakTepuCTUKU
CMa30YHBIX MaTE€pPHAJIOB.
Haznauenue cMa3blBaHUs MaIIMH.
Buabl cMa30uHBIX MaTepHallOB, HUX
XapaKTEPUCTHUKHU.

TOIINIMBO-CMAa304YHBbIX
TOIINIMBO-CMAa304YHbIX

TOIIJINBO-

Opranu3anuoOHHO-TEXHUYECKas
MOJITOTOBKA K MOHTAXY.
TEXHHYECKast JOKYMCHTAITHSI.
[TpoekTHO cMeTHAas IOKyMEHTAIIHS.

Opranu3zanus u HOJITOTOBKA
MOHTAXHOH IUIOIIAIH.
TloaroroBka Ha3eMHBIX

TPAHCIIOPTHO-TEXHOJOTUYECKUX
CPEICTB K MOHTaXYy.

IToaroroska 51 npuéMka
CTPOUTENbHBIX  OOBEKTOB MO
MOHTAX.

ConeprkaHre MOHTaXKHBIX padoT.
CoBpeMEHHOE COCTOSIHUE CPEACTB
1 METOJIOB MOHTaXa.

BnusHue MOHTa)ka Ha  CpOKH
CTPOUTEIBCTBA UM  MOCIEAYIOIIYIO
paboTy Ha3eMHBIX TpPaHCIOPTHO-
TE€XHOJOTHYECKUX CPEICTB.
Pa3Bute cpeacTB M METOIOB
MOHTa)ka U MOHTAKHOM TEXHUKU U
TEXHOJIOTHH.

Buapl TakemaxkHOM OCHACTKH M
MOHTaXHOTO 000PYAOBaHUS.

Pacu€ér kpaHOB Ha MOHTa)KHbIE
Harpy3KHu.

CraibHbIC KaHATHI.

Crponsl.

3axBarTkl.

TpaBepchl.

3. BiusHue TpeHus u
W3HAIINBaHUA HA|
HaJEKHOCTh Ha3eMHBIX
TPaHCHOPTHO-
TEXHOJIOTHYSCKHX
CPEACTB.

4, Ha3naueHnue
CMas3bIBaHMSI  MAIIMH,
BUJIBI CMAa304HBIX]|
MaTepHuaoB, HX
XapaKTEPUCTUKHU.

5. MoHTa)XHO-
IKCILTyaTaIlMOHHAS
TEXHOJOTMYHOCTL M
PEMOHTOTIPUTOTHOCTb,
COJIepKaHUE
MOHTaXHBIX
COBpEMEHHOE
COCTOSIHHE CPEJICTB W
METOH0B MOHTAaXa,
OpTraHHU3aIOHHO-
TEXHUYECKast
IIOTOTOBKA K
MOHTaXYy,
TEXHUYECKast
JOKYMEHTAITHSI.

pabor,

6. Buael TakenaxHoi
OCHACTKH u
MOHTa)KHOT'O
o0opyIoBaHUs, PacUeT|
MalliH Ha MOHT)KHEIC
Harpy3KHu. Bunpl,
coJiepKaHue 3|
CITOCOOBI  BBITIOJTHCHHS]
TaKeJIaXHBIX padoT.
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52. I'py3ononbEMHBIE ¥ TaKelaXXHbIC

MPUCIIOCOOTICHHUS.

53. MoHTa)XHBIC KPaHBI.

54. CnenuanbHble TPaHCIIOPTHO-
MOHTa)KHbIE CPEJICTBA.

55. [Iposepka u UCIIBITAaHUE

TaKeJaKHOTO 000pyI0BaHUSI.

Bunsl  coxmepkaHue M CIIOCOOBI
BBITIOJTHEHUS TaKeJIaXHBIX padoT.
[Toasém MAaCCHUBHBIX
TOPU30HTANIBHBIX M BEPTUKAIbHBIX
KOHCTPYKLIUH.
[Toabém Kpanamu.
IHogwéM MauTamu.
ITongném C
CTPOUTETBHBIX
3aHUN.

61. YBs3ka 1 KperuieHue.

62. CTpomnoBKa U pacCTPOIOBKA.

56.

S7.

58.
59.
60. HUCII0Jb30BaHUEM

KOHCTPYKLUH,

63. IIpaBuio SKCIUTyaTaliuy Ha3eMHBIX
TPaHCIOPTHO-TEXHOJIOTUYCCKUX
CPEICTB.

64. Ilpuémxka.

65. OOxkaTka.

66. XpaneHnwue.

67. CnocoObl TPaHCIOPTUPOBAHUS
Ha3eMHbBIX TPaHCIOPTHO-
TEXHOJOTHYECKHUX CPEICTB.

68. Buapl ucnplTaHUi MalIvH TPH
BBOJIC B 9KCILTYaTaIHIO.

69. OpranuszanvoHHoe  oOecredyeHne
3¢ PEeKTUBHOTO HUCTIOIB30BAHMUSI.

70. Onrumusanus KOMILUIEKCA MAIIINH.

71. HebGnaronpusiTHble
IKCILTyaTaIIH.
Coxpanenne pabOTOCIIOCOOHOCTH
nyTéM CHW)KEHHS HMHTCHCUBHOCTH
W3HAIIUBaHUS nerasiei "
PETYJIIUPOBKH Y3JIOB.
Boccranosnenue
paboTocmocoOHOCTH
POBEICHUU

yCJioBUsd

72.

73.

npu
TEXHUYECKOTO
o0cCTyKHUBaHU u peMOHTa
Ha3eMHBIX TPaHCIOPTHO-
TEXHOJIOTUYECKUX CPEJICTB.
I'paduxu BOCCTAQHOBJICHUS
paboTocmocoOHOCTH Ha3eMHBIX
TPaHCHIOPTHO-TEXHOJIOTUYECKUX
CpPEeACTB B  DKCIUTyaTallMOHHBIX
YCIOBUAX M Ha  PEMOHTHBIX
MPEIIPUATHSIX.

74.

7. Ilpuémsl cOOpku
HA3eMHBIX
TPaHCIIOPTHO-
TEXHOJIOTUIECCKHIX
CPEICTB MpHU
MOHTaxe. Buarl
UCIBITAHUHN MallluH
IIPH BBOJIC B
SKCILTyaTaIHIo.
[Tonsitue 06
OpraHHU3aIlIOHHOM
oOecrieueHU N

3¢ HEKTUBHOTO
WCIIOJIb30BAHUS U
ONITUMHU3AINH
KOMIUICKCa MAaITiH.

8. Opranmzanus U

COJepKaHUE
TEXHUUYECKOT O
Haza3opa npu
AKCILTyaTaluu
MallluH, npaBuia
Oe3omacHoil paboTHI,
TpeGoBaHuUs K
00CITyKHBAIOLIEMY
IIEpPCOHAIY.

[ImanoBo-
IpeAYIPEAUTEIBHBIN
peMoHT. TexHnueckoe
o0cCTyKBaHUE

THUITIOBBIX 3JICMCHTOB U
MCXaHHM3MOB MalllMH.
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3. Onucanue noka3areseii 1 KpUTepHeB OLlEHUBAHUS KOMIeTeH Mt

Iloka3zaTenu Onenka Kpurtepun
3HaTh:
(OK-1)
OneHKa «OTIMYHO» BBICTABIISIETCS
-OCHOBHBIE TIOHATHS B c(epe Ha3eMHbIX
oOyJaromemycs, eciu OH
TPaHCIIOPTHO-TEXHOJIOTNYECKUX CPEJICTB;
(IK-11) JEMOHCTPUPYET TIOJHOE OCBOEHHE
TEOPETHUYECKOTO cofIepKaHUs
-METOJIUKY KOHTPOJIS apameTpoB
JUCLIUILIMHBI, HpEeACTaBIsIET
TEXHOJIOTUYECKUX IIPOLIECCOB u
NPAaKTUYECKHE HaBBIKK pabOTHl Ha
OKCIUTyaTallMl CPEJICTB MEXaHM3allMd M | OTJIMYHO
y4eOHBIX CTEHJAaX Y4E€TOM OCHOBHBIX
aBTOMAaTH3allMM IOJbEMHO-TPAHCIOPTHBIX, . _
TpeboBaHUN  0€30IIaCHOCTH;  BCe
CTPOMUTENBHBIX M JOPOXKHBIX paboOT U HX
yuyeOHble  3aJaHusl  BBIIOJHEHbI
TEXHOJIOTUYECKOr0 000py10BaHHUS;
(IIK-12) MPaBUIIBHO, Ka4eCcTBO 1754
. BBIIOJIHEHUSI ~ OLEHEHO  YHUCIIOM
-METOJUKU  CTAaHJApTHBIX  MCIBITAaHUH
0a1oB, OJIM3KMM K MAaKCUMAJIbHOMY.
HA3E€MHBIX TPAHCIOPTHO-TEXHOJIOTUYECKHX
CpeACTB M HUX  TEXHOJIOTUYECKOTO
000pyI0BaHNS; OneHka «XOpOIIO» BBICTABISAETCA
(TICK-2.8) oOyuyaromiemycs, €clid B YCBOEHHH
-METOJUKY KOHTPOJIS apamMeTpoB X0pouio y4eOHOro MaTepuana UM JOIYIIEHBI
TEXHOJIOTUYECKUX IPOLIECCOB u HeOobIINe npoOeIsl, HE
IKCIIyaTallil CpPEACTB MEXaHU3alUu U UCKa3MUBIINE COAEp’KaHHWE OTBETA,;
aBTOMAaTH3allMM IOJbEMHO-TPAHCIOPTHBIX, JIOMYLIIEHbl OJUH — J[Ba HEJI0YeTa B
CTPOMTENBHBIX M JOPOXKHBIX paboOT W HX (OpMHpPOBAaHUN HABBIKOB PEIICHHUN
TEXHOJIOTUYECKOr0 000py10BaHHUS; IPAaKTUYECKHX 3a/1a4.
(TICK-2.9)
-METOJUKU  CTAaHJApTHBIX  MCIBITAaHUH
CTPOMUTENBHBIX M JOPOKHBIX MAallMH | Onuenka «yIOBIECTBOPHTEILHO
000pyOBAHHSL. YIOBJIETBO- | BBICTABISIETCA OOYYarOLIEMYCs, €CIIH
Ywmers: PUTEJIBHO |B  €ro OTBETE cofiep KaHue
(OK-1) TEOPETHYECKOTO Marepuaia
-00001m1aTs, aHAIM3UPOBATD, PacKpbITO HENOJHO, HO ITOKa3aHO
CHUCTEMaTH3UpOBaTh  HH(pOPMAIHIO B obl1ee IOHNMAHKE BOIPOCa.
obnactu Ha3eMHBIX TPaHCIOPTHO-
TEXHOJIOTUYECKUX CPEJICTB;
(TIK-11)
-IPOBO/IUTh KOHTPOJb 3a MapaMeTpamu
TEXHOJOTUIECKUX IPOLIECCOB " =
Hey/oBJIeT- | OOydJaromuiics JIEeMOHCTPHUPYET
HKCIUTyaTallMM CPEJICTB MEXaHM3alluu MU .
BOPHUTEJIBHO | TIOJHOE OTCYTCTBHE 3HaHUM

ABTOMATH3AIMHA TI0JbE€MHO-TPAHCIOPTHBIX,
CTPOMUTENBHBIX M JOPOXKHBIX paboT U HX
TEXHOJIOTHYECKOTr0 000py10BaHUs;

(IIK-12)

-IPOBOJINTh ~ CTAaHAAPTHBIE  HCIBITAHHS
Ha3e€MHBIX TPAHCHOPTHO-TEXHOJIOTUYECKUX

CpEACTB n nux TEXHOJIOTUYECCKOI'O
00opyIoBaHus;

(IICK-2.8)

-[IPOBOJIUTh KOHTPOJb 3a MapaMeTpamu
TEXHOJIOTUYCCKUX mponeccoB )51

JKCIUTyaTallid CPEACTB MEXaHU3aluu |
aBTOMAaTH3AIMU TI0TbEMHO-TPAHCTIOPTHBIX,
CTPOUTENBHBIX U JIOPOXKHBIX PaboT U HX
TEXHOJIOTHYECKOTro 000py10BaHUs;

OCHOBHBIX MOHSITHIA OKCILTyaTaluu
MNOABCMHO-TPAHCIIOPTHHIX,
CTPOUTECIIbHBIX, JOPOXKHBIX CPEACTB
u O60py,£[0BaHI/I$I, HaBBbIKOB PCHICHUS
MPAKTUYCCKUX 3aaa4d

Ha y‘le6HHX CTCHOAaXx.
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(TICK-2.9)

-HpOBOI[I/ITB CTaHIIapTHBIe HCIIbITAHUA
CpPEACTB MEXaHM3allMM W aBTOMATH3AINHU
HOI[’beMHO-TpaHCHOpTHLIX, CTpOI/ITeJILHBIX nu
JIOPOXKHBIX PadoT.

Baagern:

(OK-1)

-CIIOCOOHOCTSIMU K abcTpakTHOMY
MBIIUICHUIO, aHAIM3y, CHUHTE3Y B cdepe
HaA3€MHBIX TpaHCHopTHO-TGXHOJIOFI/I‘-ICCKI/IX
CPE/CTB;

(TIK-11)

-METOAMKAMHU KOHTPOJIS 3a mapameTpaMu
TEXHOJOTHYECKUX MTPOLECCOB U
SKCIUTyaTalliy CPEJICTB MEXaHU3ALUK 1
aBTOMaTu3anuu HOI[’beMHO-TpaHCHOpTHBIX,
CTPOUTEILHBIX U IOPOKHBIX PAabOT U MX
TEXHOJIOTHYECKOTO 000pYA0OBaHUS;

(TIK-12)

-HaBbIKaAMH HpOBeI[eHI/Iﬂ CTaHIlapT HBIX
HUCIIBITAaHHUI Ha3eMHBIX TPaHCIIOPTHO-

TCXHOJIOTHUYCCKUX CpeI[CTB nu nux
TCEXHOJIOI'MYECCKOI'o 060py,HOBaHI/I$I;
(IICK-2.8)

-MCTOAUKAMH KOHTPOJIA 3a IIapaMCTpaMH
TCXHOJIOTHUYCCKUX HpOHCCCOB 158

IKCIUTyaTalldl CPEACTB MEXaHU3aluH |
aBTOMAaTu3al IMOAbCMHO-TPAHCIIOPTHLIX,
CTPOMUTENBHBIX M JOPOXKHBIX paboT M HX
TEXHOJIOTMYECKOro 000py10BaHus;
(TICK-2.9)

-HaBbIKaMU IMPOBCACHUA CTaHJAPTHBIX
UCTIBITAHUN ~ CPEJCTB  MEXaHM3allUu |
aBTOMAaTu3ali IMOAbCMHO-TPAHCIIOPTHBIX,
CTPOMTENBHBIX M JOPOXKHBIX PadoOT.

4. MeToauuecKkue MaTepHalibl, ONpeaesiiolie NMPoueAypbl OLEHNBAHUS 3HAHUI,

yMeHHﬁ, HABBIKOB H OIIBITA J€ATCJIBHOCTHU

I/I3y‘~I€HI/I€ JUCIHHUITIIMHBI <<31<crmyaTauH${ MNOABEMHO-TPAHCIIOPTHBIX, CTPOUTCIIbHBIX,

JAOPOXKXHBIX CpCACTB H O60py,HOBaHI/IH» OXBAaTbIBACT KpPyr' BOIPOCOB, OTHOCAIIUXCA K
MPONU3BOACTBCHHO-TCXHOJIOTHYECKOMY BHUOY HpO(l)eCCI/IOHaJ'IBHOI\/II JACATCIIBHOCTH BBIITYCKHHUKA B
COOTBCTCTBUH C KOMIICTCHUUAMU U BUAAMU NCATCIILHOCTU, YKA3aHHBIMU B y‘-IC6HOM IJ1aHe.

[Ipn monaroroBke K HK3aMEHY PEKOMEHJyeTcss 0co00e BHHUMaHHE YAETUThH CIEIyIOIIUM

BOITpOCaM.

1.

XapakTeprucTuka AEMCTBYIOUIMX Harpy3oK M WX BIHMSHHME Ha paboOTy MalllH, METOJIbI
U3MEpPEHUs Harpy30K, IpUMeHseMas anmnapaTrypa u mpuoopsl.

2. BI/I)]BI OTKa30B IO KPHUTCPHUIO IMPOYHOCTH, SKCICPHMCECHTAJIBHBIC METOABI HCCICOOBAHHA
HaHpH)KéHHOFO COCTOSIHUA U IPOYHOCTHU MAIllMH

3. Busnue TPEHUA n HU3HaIIMBaHUA Ha Hallé)KHOCTI) Ha3€MHBIX TPAHCIIOPTHO-
TCXHOJIOTUYCCKUX CPCACTB.

4. Ha3naueHue cMa3bIBaHHS MalllrH, BUJbl CMa304YHBIX MAaTCPUAJIOB, UX XaPAKTCPUCTHKH.

5. MOHTa)KHO-3KCHHyaTaLII/IOHHaH TCXHOJIOTUYHOCTL U PEMOHTOIPUTOAHOCTL, COACPKAHUC

MOHTAaXHBIX pa60T, COBpPEMEHHOC COCTOsIHHEC CpCaCTB n METOJ0B MOHTAaXxa,
OpTraHHU3allMOHHO-TCXHUYCCKAs MOATOTOBKA K MOHTAXYy, TCXHUYCCKAaA JOKYMCHTAaI[U.
58



6. Buasl TakenaXHOW OCHACTKH M MOHTaXXHOTO 00OPYOBaHMsI, pacu€T MallliH Ha MOHTaXKHbIE
Harpy3Ku. Bujpl, coaepkanue u crocoObl BHITTOHEHHUS TaKETaKHBIX padoT.

7. Ilpuémbl cOOpKH Ha3eMHBIX TPAHCIOPTHO-TEXHOJIOTHUYECKUX CPEICTB IIPU MOHTa)ke. Buisl
WCTIIBITAHUI MAIllMH TIPU BBOJIE B IKCILTYaTaIHIO.

8. Opranuzanus U cofepaHue TEXHUYECKOr0 HaA30pa MpH IKCIUTyaTallMd MallliH, [paBuiia
0e30macHol paboThI, TPEOOBAHUS K OOCITYKHBAIOIIIEMY TIEPCOHAITY.
[TnanoBo-npeynpeuTeNbHbIA peMOHT. TexHuyeckoe 00CIyKUBaHUE TUIIOBBIX AJIEMEHTOB
¥ MEXaHHU3MOB MaIlIHH.
3aKkperieHue BCeX BOIPOCOB, PEKOMEHYEMbIX JI MPAKTHUUECKUX 3aHSITHUM, a TaKkKe IMpH

MOATOTOBKE K 53K3aMEHY, TpeOyeT OCHOBATEIbHOW CAaMOCTOSITEIbHOM MOATOTOBKU. YUHUTHIBAS
3HAYUMOCTh CaMOCTOSITEIbHON paboThl, JUTEpaTypa, BOIPOCHI JIJIsi CaMOIPOBEPKH - B pasjernax
«[Ipaktrueckas pabora» u «POH] OLIEHOYHBIX CPEIICTBY.

PaGora ¢ nureparypoit sBisercs oOs3aTtenbHON. [Ipu 3TOM mpuBETCTBYETCS MpUBICUYECHUE
JIOTIOTHUTEIIFHBIX UICTOYHUKOB U3 MHTepHeTa. B ciiydae BOSHUKHOBEHUS ONPEACICHHBIX BOIIPOCOB,
oOyJaromuiicss MOXKeT OOpaTUThCA K MPENOJaBaTEeNI0 32 KOHCYJIbTAllMEH KaK Ha MPaKTUYECKHX
3aHSTHSIX, TAK ¥ BO BPEMS HHIMBU/IyaTbHBIX KOHCYJIbTAIIHMA.

[IpenycMoTpeHo mpoBeJeHIE ayAUTOPHBIX 3aHITUI B BUJE JIEKIHA, 1a00paTOpHBIX padoT,
MPaKTUYECKHUX 3aHATUI B COUETAHUU C BHEAYTUTOPHON paboTOil.
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Ipunoxenne 2

AHHOTALNUA
padoueii mporpaMMbl JUCHHUILTHHBI
IKCIIyaTanus NoAbeMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX,
JAOPOKHBIX CPeICTB U 000PY/A0BAHUSA

1. leau u 3aaa494 JUCHMILJIMHbBI
Lenpto W3y4YeHWs] TUCIUIUIMHBI SBISETCS: OCYIIESCTBICHHE WH(POPMAIMOHHOTO IOUCKA II0
AKCIUTyaTalliyd TIOIbEMHO-TPAHCIIOPTHBIX, CTPOUTEIIbHBIX, JOPOKHBIX CPEACTB M 000PYIOBaHUS,
y4acTHe B COCTaBE KOJUICKTHBA HCIOJNHUTENEH B pa3pabOTKe TEXHUYECKHX YCIOBUW Ha
MIPOCKTUPOBAHUE M TEXHUUYECKOE OMUCAHUE IMMOIBEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX
CpeICTB U 00OpYNOBaHUS; y4acTHE B COCTABE KOJUICKTHBA HCIIOJHHUTENCH B MPOEKTUPOBAHUU U
SKCIUTyaTaIluu MOAbEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, IOPOKHBIX CPEJICTB U 00OPYI0BaHHUS.
3anmadeil WM3Y4YCHHs] TUCITUIUIMHBI SIBIIICTCS: TOJNydYeHHE OOIMMUX CBEICHUH 00 OCHOBHBIX
TEHACHIUSIX W HANpaBICHUSIX B Pa3BUTHH OOOPYIOBAaHUS, HUCIHOJIB3YEMBIX Ha MPEINPHITHIX
CTPOUTENHHOTO KOMILJIEKCA; TMOJTyYeHUE OOIIMX CBEIECHUM 00 OCHOBHBIX HAyYHO-TEXHHYECKHUX
npo0ieMax U MepcreKTUBaxX Pa3BUTUS HAYKH U TEXHUKH B 00JIACTU CTPOUTEIBHON UHIYCTPHH.

2. CTpyKTYypa AUCHHUILIMHBI

2.1 PacnpeneneHue TpPYIOEMKOCTH TII0 OTAENBHBIM BHJAAM YYEOHBIX 3aHATHH, BKIIOYAs
camocTtosTensHyto padory: JIP — 17 gac., I13 — 17 yac., JIk-34 gac., CP — 4 yac.
OO011ast TpyA0EMKOCTh AUCHUILINHBI cocTaBiisgeT 108 yacoB, 3 3a4eTHBIX €AUHUIIBL.

2.2 OCHOBHBIC pa3/ieibl TUCIUIUIUHBL:

1. XapakTepucTuka ACMCTBYIOUIMX HAarpy3oK M HX BIHSHHE Ha pabOTy MaIIMH, METOJbI
M3MEPEHUs HAarpy30K, IpUMEHsIeMas armaparypa u npuoopsI.

2. Buapel OTKa30B MO KPUTEPUIO NPOYHOCTH, IKCIEPUMEHTAIBHBIE METOAbI HCCIEIOBaHUS
HanpsH>KEHHOTO COCTOSIHUS Y TPOYHOCTH MAIllH

3. BnusHue TpeHuMs M M3HAIMBAHUSA HA  HAAEKHOCTh HA3EMHBIX  TPaHCIOPTHO-
TEXHOJOTHYECKUX CPEACTB.

4. Hasznauenue cma3piBaHMs MallMH, BUIbI CMA30YHBIX MAaTEPUAJIOB, UX XapPAKTEPUCTUKH.

S. MOHTaXHO-3KCITyaTallMOHHAs] TEXHOJOTHYHOCTh W PEMOHTONPUTOAHOCTh, COJEPHKAHUE

MOHT@)XHBIX pabOT, COBPEMEHHOE COCTOSHHE CPEJICTB M METOJ0B MOHTa)a, OPTraHU3alMOHHO-
TEXHUYCCKAs MOATrOTOBKA K MOHTaXy, TCXHUYCCKAad JOKYMCHTAIHA.

6. Bunpl TakenaxHONH OCHACTKM U MOHTXXHOT'O 00OPYJOBaHUS, pacuéT MalllMH HA MOHTaXXHbIE
Harpy3ku. Bujsl, cogepkanue 1 crocoObl BHITOJHEHUS TaKeIaKHBIX padoT.

7. ITpuémpl cOOPKHM Ha3eMHBIX TPAHCIIOPTHO-TEXHOJIOIMUYECKUX CPEACTB MPH MOHTaxe. Buabl
HUCIIBITAaHUN MaITiH IIpy BBOJAC B OKCILTyaTallHIO.

8. Opranuzanus U cojiepKaHue TeXHUYECKOro Ha/A30pa MpH IKCIUTyaTallid MallWH, MpaBHUiia
Oe3omacHOil paboThl, TpeOoBaHUSI K 0OCHTyKHBarolleMy mnepcoHany. [ImaHoBo-npenynpeauTenbHbIid
peMoHT. TexHuueckoe 00CIy)KHBaHUE TUIIOBBIX JIEMEHTOB U MEXaHW3MOB MAIIHH.

3. Illlanupyemble pe3ybTaTbl 00y4eHUs! (IepeyeHb KOMIeTeHIMii)

[Tponecc n3yyeHust JUCUUIUIMHBI HAllpaBjeH Ha (OpMUPOBAHHE CIIETYIONINX KOMITETEHIIMHA:

OK-1 - cnocobHOCTh K aOCTpaKTHOMY MBILUIEHUIO, aHAIU3Y, CHHTE3Y;

[1K-11 - crmocoOHOCTh OCYIIECTBIATh KOHTPOJb 3a MapamMeTpaMu TEXHOJOTHYECKHUX MPOLIECCOB
MIPOU3BOJACTBA M OKCILUTyaTalluM HA3€MHBIX TPAHCIOPTHO-TCXHOJOIMYCCKUX CPECACTB HU  HUX
TEXHOJIOTMYECKOTO 000PY10BAHUS;

[1K-12 - cmocoOHOCTh TPOBOAWTH CTAaHAAPTHBIE HWCIBITAHUS HA3€MHBIX TPaHCIIOPTHO-
TEXHOJIOTUYECKUX CPEJCTB U UX TEXHOJIOTMYECKOr0 000PYI0BaHUS;
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[ICK-2.8 - cnocoOHOCTh OCYHIECTBIISITH KOHTPOJIb 32 MapaMeTpaMH TEXHOJIOTHYECKUX MPOIECCOB U
HKCIUTyaTallMl CPEJCTB MEXaHW3AlUU M aBTOMATU3AIMH MTObEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX U
JIOPOKHBIX PaOOT M UX TEXHOJIOTHYECKOTO 000pYI0BaHUS;

[ICK-2.9 - cnocoOHOCTh MPOBOAWUTH CTaHJAPTHBIE WCHBITAHUS CPEACTB MEXaHM3allUUu U
ABTOMATH3AIMH TI0JbeMHO- TPAHCIIOPTHBIX, CTPOUTEIBHBIX M JOPOKHBIX PAOOT.

4. Bua npoMesKyTO4HO# aTTecTamuu: sx3ameH, KII.
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Hpunaoxenne 3

IlIpomokon 0 0ononneHuAX u u3MeHEHUAX 8 padoueil npozpamme
na 20__ -20 YueoHblil 200

1. B pabGouyro nporpamMmmy 1o AUCUUIUIMHE BHOCSTCS CIEAYIONINE JONOTHEHUS:

2. B pabouyto mporpaMmMy Mo JUCHUILIMHE BHOCATCS CIEAYIOLINE U3MEHEHUS:

[TpoTokoun 3acenanus xkadenpsr CAM Ne OT« __ » 20 r.,

3aBenyrommii kadeapoit

(noonucs) (®.1.0.)
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[Iporpamma cocTaBieHa B COOTBETCTBHM C  (efepalbHbIM TOCYJapCTBEHHBIM
00pa3zoBaTeNbHBIM CTaHIAPTOM BBICIIETO OOpa30BaHMs 1O HampapieHuio moarotToBku 23.05.01
HazemHble TpaHCTIOpTHO-TEXHOJOTHUECKUE cpencTBa oT «11» aBrycra 2016r. Nel1022

s Hadopa 2014 roaa: u yueOHpM ianoM @I'BOY BO «bpl'Y» st ounoii hopMbl 00yueHHs
oT «03»uroisa 2018 . Ne413

s Hadopa 2015 roaa: u yue6ubpM ianoM @I'BOY BO «bpl'Y» st ounoii hopMbl 00yueHHs
oT «03»utonsa 2018 r. Ne413, nnst 3a0unOM popmbl oOydenus ot «03»uromns 2018 r. Ne413

ajasi_Haoopa 2016 roxa: u yueOHbIM 1wiaHoM PI'BOY BO «bpl'Y» mis 3a0uHOil (hopMbI
o0yuenus ot «03»urong 2018 r. Ne413

st Haoopa 2017 roaa: u yue6HbIM TuanoM OI'BOY BO «bpl'Y» mist ounolt popmbl 00ydeHus
oT «03»uronst 2018 r. Ne4 13, 3a0unHoit popmbl 00ydenus ot «03»uromns 2018 r. Ned 13

s Haoopa 2018 roaa u yue6usiM ianom ®I'BOY BO «bpl'V» s ounoit popmbl 00yueHHs
oT «03»utrons 2018 r. Ne413, 3aounoit popmel 00yuenus ot «03»urons 2018 r. Ne413

IIporpammy cocraBui:
Ko6308B JImutpuii FOpbeBuy, 1.7.H., mpodeccop

Pabouas nporpamMmMa paccMOTpeHa M yTBeprkJeHa Ha 3acenanuu kadenpsr CAM
oT « __ » nekabps 2018r., nporokon Ne

H.o. 3aBenyromero kadeapoit CIM K.H. ®urypa
COI''TACOBAHO:

H.o. 3aBenyromero kadeapoit CIM K.H. ®urypa
Jupextop Oubnuorexu T.®. CoTHuk

Pabouas nporpamma ogoOpena Mmetoaudeckoii komuccueit M®
oT «___ » nekabps 2018 r., mpoTokos Ne

IIpencenarens metoanueckon komuccuu MO I'.H. IInexanos
COT'JIACOBAHO:

HauvanbHauk

y4eO0HO-METOIMUECKOTO YIpaBICHUS I'.I1. Hexesen

Perucrpanmonnsiii Ne
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