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1. IEPEYEHb INTIAHUPYEMBbIX PE3YJIbTATOB OBYYEHUA 11(0)
AACHUIIJIMHE, COOTHECEHHBIX C IIJIAHUPYEMBIMH PE3YJbTATAMH
OCBOEHMHSA OBPA30OBATEJIBHOMU ITPOI'PAMMBbI

Buj nesiTeJIbHOCTH BBITYCKHUKA

JucnurniauHa ~ OXBaThIBAET  KPYr  BOIPOCOB,  OTHOCSAIIMXCS K  IPOU3BOJICTBEHHO-
TCXHOJIOTUYCCKOMY BHIY HpO(i)eCCPIOHaJIBHOI;'I ACATCIIbBHOCTHU BBIITYCKHHUKAa B COOTBCTCTBHU C
KOMITETCHIIMSIMU ¥ BUJAMU JCSATEIHbHOCTH, YKa3aHHBIMH B yU€OHOM ILJIaHE.

Meab AMCHUATIMHBI

- OCYIIECTBJICHHE WH(OPMAIMOHHOTO ITOMCKA IO TEXHHUYECKOH JHUAarHOCTHKE IOJIbEMHO-
TPAHCHOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX CPEACTB U 000PYAOBAHMUS,

- ydJacTHe B COCTaBE KOJUICKTHBA HCIIOJHUTEICH B pa3paOOTKe TEXHUYECKHUX YCIOBUM Ha
MMPOCKTUPOBAHHUEC U TCXHUYCCKOC OIMMUMCAHUC IMMOABCMHO-TPAHCIIOPTHLIX, CTPOUTCIIbHBIX, JOPOXKHBIX
CPENICTB B 00OPY/I0BaHMS,

- y4JacTH€ B COCTaB€ KOJUIEKTUBA WCIIOJHUTENIEH B MPOCKTUPOBAHUU U TEXHUYECKOU
JIUAarHOCTHKE MO IbEMHO-TPAHCTIOPTHBIX, CTPOUTEIBLHBIX, IOPOKHBIX CPEICTB K 00OPYIOBAHHS.

3agauu AMCHMIINHBI
- JaTb oOmue cBedeHHss 00 OCHOBHBIX TEHICHLUAX U HaNpaBICHUAX B Pa3BUTUU
000py10BaHus, UCIOIb3YEMbIX Ha IPEIIPUATHIX CTPOUTEIBHOIO KOMILIEKCA:
- 1aTh OO0IIMe CBEJCHUS 00 OCHOBHBIX HAYyYHO-TEXHMUYECKMX IMpoliieMax M HEepCHeKTHUBax
pa3BUTHS HAYKH U TEXHUKH B 00JaCTH CTPOUTENbHONW HHTYCTPHH.

Conep:xxanue IlepeyeHb MJIaHMPYEMbIX Pe3yJIbTATOB
KOMITeTeH M 00y4eHUs MO JUCHHUILINHE
1 2 3
I[IK-11 |coocoOHOCTE OCYUIECTBJIATH 3HATD:
KOHTPOJTb 3a napaMeTpam| -METOJANKY KOHTPOJIS apamMeTpoB
TEXHOJIOTHYECKUX IIPOIIECCOB| TEXHOJOTHYCCKUX IIPOIIECCOB u
MPOU3BOJICTBA u IKCIUTyaTaluy| SKCIUTyaTallid CPEJCTB MEXaHW3aluu U
Ha3EMHBIX TPAHCIIOPTHO- aBTOMATHU3allUU IOJbEMHO-TPAHCIIOPTHBIX,
TEXHOJIOTHYECKUX CPEACTB M WX CTPOUTEIBHBIX U JOPOXKHBIX padOT U WX
TEXHOJIOTHYECKOT0 000py10BaHUs TEXHOJIOTHYECKOT0 000pyI0BaHUS;
yMeThb:
-IPOBOJIUTH KOHTPOIIb 32 TMapaMeTpaMu
TEXHOJIOTHYECKUX MIPOIIECCOB u

9KCIUTyaTalliM CpPEACTB MEXaHU3aLUUu U
aBTOMaTu3allvi MOABEMHO-TPAHCIIOPTHEBIX,
CTPOUTENBHBIX M JOPOXKHBIX PAadOT M HX
TEXHOJIOIMYECKOro 000py10BaHuS;

BJIaJeTh:
-METOAAMKAaMHU KOHTPOJISI 3a MapaMeTpaMu
TEXHOJIOTMYECKHUX IIPOLIECCOB "

OKCILTyaTaqluu CpCIACTB MCEXaHM3alWHu H
aBTOMATHU3allu TOABEMHO-TPAHCIIOPTHBIX,
CTPOUTCIIBHBIX H JOPOXKHBIX pa60T n ux
TCXHOJIOTHYCCKOTO O6OPYI[OB21HI/I$I.

[IK-12 | cmocoGHOCTE MPOBOJUTH 3HATH:
CTaHJapTHBIC WCIBITAHUS HA3EMHBIX - METOAMKH CTaHJAPTHBIX HUCHBITAHUI
TPAHCTIOPTHO-TEXHOJIOTHIECKUX Ha3eMHBIX TPAaHCIIOPTHO-TEXHOJIOTHIECKUX
CPEACTB M HX TEXHOJOTUYECKOIrol CPEJICTB u X TEXHOJIOTHYCCKOTO
00opynoBaHuUs o0opynoBaHus;
yMeThb:

-IIPOBOANTDH CTaHJApPTHEBIC UCIIbITAHUA
HA3eMHBIX TPAHCIOPTHO-TEXHOJIOTHYSCKIX
CpEaAcCTB n nux TEXHOJIOTHUYECCKOI'O
000pyIOBaHUS;




BJIA/IE€Th:

-HaBBIKAMH  TIPOBEIICHUS
UCIBITAHUH  HA3eMHBIX  TPAHCHOPTHO-
TEXHOJIOTHYECKHUX CpEJICTB u ux
TEXHOJIOTMYECKOro 000py10BaHusl.

CTaHAAPTHBIX

I1CK-2.8

CIIOCOOHOCTH
KOHTPOITb 3a
TCXHOJIOT'NMYCCKUX
OKCILTyaTaI[|K CpeicTB
MEXaHn3alnuu 158 aBTOMaTu3anuu
[10IbEMHO-TPAHCIIOPTHBIX,
CTPOUTENBHBIX U JOPOXKHBIX PadoOT
u ux TEXHOJIOTMYECKOTO
obopynoBaHus

OCYILECTBIISATh
napaMeTpamu
IIPOLIECCOB U

3HATh:
-METOJIUKY KOHTPOJIS apaMeTpoB
TEXHOJIOTUYECKUX HPOIIECCOB u
IKCIUTyaTalldk CPEJICTB MEXaHW3allUUd H
aBTOMaTu3allvi MOABEMHO-TPAHCIIOPTHBIX,
CTPOHUTENIBHBIX U JOPOXHBIX PaboT M MX
TEXHOJIOTHYECKOT0 000pyI0BaHUS;

yMeThb:

-IPOBOJUTH KOHTPOJb 3a IapaMeTpamu

TEXHOJIOTHIECKUX MIPOIIECCOB "
IKCITyaTallid CPEJICTB MEXaHU3aluH |
aBTOMATH3AIlMA TO/bEMHO-TPAHCIIOPTHBIX,
CTPOUTCIIBHBIX H JOPOKHBIX pa60T H HUX
TEXHOJIOTUYECKOT0 000pYyI0OBAHHUS;
BJIA/I€Th:

-METOJIMKaMH KOHTPOJISI 3a MapaMeTpamMH
TEXHOJIOTNYCCKUX mponeccoB u
IKCIUTyaTalliil CPEACTB MEXaHU3alUUu |
aBTOMaTu3allvi IOABEMHO-TPAHCIIOPTHBIX,
CTPOUTENBHBIX M JOPOXHBIX PadOT M HX
TEXHOJIOTHIECKOTO 000pYyT0OBaHHUS.

3HATh:

-MCTOANKU CTaHAAPTHBIX HWCHBITAaHUHI
CTPOUTENBHBIX M JIOPOXKHBIX MAaIIUH U
0o0opyI0BaHU;

yMeThb:

-IIPOBOANTH CTaHJApTHEBIC UCIIbITAHUA
CPEICTB MEXaHW3allMd M aBTOMATHU3aIlNH
MOABEMHO-TPAHCIIOPTHBIX, CTPOUTCIIbHBIX U
JOPOKHBIX PadoT;

BJIA/1€Th:

-HaBbIKAMHM  TPOBEJIEHUS  CTaHAAPTHBIX
HCIBITAaHUN CpCaAcCTB MEXaHUu3alun u
ABTOMATHU3AIMHA TOAbEMHO-TPAHCTIOPTHBIX,
CTPOMTENIbHBIX U IOPOXKHBIX paboT.

B CTPYKTYPE OBPA3OBATEJbLHOH

IICK-2.9 | cmocoOHOCTH MIPOBOJIUTH
CTaHJIAPTHBIC WCIBITAHUS CPEICTB
MEXaHM3allMd W  aBTOMAaTH3alluu
MOILEMHO-TPAHCIIOPTHBIX,

CTPOUTCIIBHBIX U JOPOKHBIX pa60T

2. MECTO JUCHMIIJIMHBI
IHPOI'PAMMBI

Huctmmumza b1.B.12 Texaudeckas qUarHOCTHKA IMOABEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX,
JIOPOXKHBIX CPEACTB U 000PYAOBAaHUS OTHOCUTCS K BAPUAaTUBHON YaCTH.

Jucnunnuaa TexHW4YecKkas JUArHOCTHKAa IOJBEMHO-TPAHCIOPTHBIX, CTPOUTEIBHBIX,
JOPOXKHBIX CPEJICTB M 000OpynoBaHUs Oa3upyeTrcs Ha 3HAHUAX, IOJYYEHHBIX INPH H3yYEHUU
JucuuIuH: ['mapaBnuka W ruaponHeBMONpHuBoA, I[IpoekTMpoBaHME NOIBEMHO-TPAHCIIOPTHBIX,
CTPOUTENBHBIX, IOPOKHBIX CPEJCTB U 00OPYOBAHUS.

OCHOBBIBasICb Ha HW3YyYEHUH INEPEUYHCICHHBIX JUCHUILUIMH TexXxHW4ecKas JUarHoCTHKa
OIbEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX CpPEACTB U 00OpYIOBaHMS IMPEACTABISET
OCHOBY JJISi W3Y4EHUs JUCUUIUIMH: JluHamMuka W mnpoyHocTh, [loBbimenue >ddexTuBHOCTH
CTPOUTENIBHO-TOPOKHBIX CPEJCTB U 00OPYIOBAHUS.

Takoe cuCTeMHOE MEXIUCHUIUIMHAPDHOE W3Y4YCHHE HAIPABIIECHO
tpedyemoro ®I'OC ypoBHS MOJArOTOBKH MO KBATU(PHUKAILIMKA HHXKEHED.

Ha  JOCTHIXCHHC
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3. PACIIPEJAEJIEHUE OBBEMA JJUCIHUIIVINHBI

3.1. Pacnipenesienne o0beMa AMCHMILNIMHBI IO oopMaM 00yUeHH s

Tpyooemkocms OuCUUNIUHDL 6 HACAX Kypcosas
paboma Buo
N S (npoexm),
= 2 ~ npomesicy
NI = S > S KOHmpob ;
Dopma © 2 E 5 g s mouHou
odyuenus S = S 2 S s ammecma
S| s & S o 33 S | paboma
§ = § § S S § = §\§ ) uuu
o| S| s§~|5g |55 &% S 'S | pegepam,
S| S| 8% RS K [€$ S 3 3 < Prr
-~ N S ¥ -~ 3 O S 3 Y S R
O /3| TF 5|8y K3 SIS
1 2 3 4 5 6 7 8 9 10 11
OuHnas 519 72 | 34 | 17 | 17 - 38 Kp 3ayer
3aounas 6 - 72 14 4 10 54 Kp 3a4er
3aounasn - - - - - - - - -
(yckopeHHoe
o0OyueHue)
O4Ho-3204Has1 - - - - - - - - -

3.2. PacnpenesieHue 00beMa JMCUMILUIMHBI 10 BUIAM Y4eOHBIX 3aHATHI U TPYI0EMKOCTH

6 m.u. 6 Pacnpeoenenue
UHMEPAKMUGHOIL, | O cemecmpam,
Tpyoo- AKmMueHoi, uac
Buo yueonuvix 3anamuii eMKOCHb UHHO8A-
(uac.) UUUOHHOU 9
¢opmax,
(uac.)
1 2 3 4
|. KonTtakTHas padora o0y4aromuxcs ¢
npemnogasaresem (Bcero) 34 10 34
Jlexuun (JIx) 17 5 17
JIabopatopusie paboTsl (JIP) 17 5 17
Kypcogas pabora + - +
['pynnoBeie (MHAMBUAYAIbHbIE)
+ - +
KOHCYJIbTalluH
Il.CamocTosiTeibHas1 padoTa 38 ) 38
odyuarwmuxcs (CP)
[ToaroToBka K 1ab0paTOpHBIM padoTaM 12 - 12
ITonroroBka k 3aueTy 8 - 8
BrinosiaHeHne KOHTPOIbHOM paboThI 18 - 18
I11. IIpoMe:kyTOUHASI aTTECTALUS 3a4eT + - +
OOmast TpyA0eMKOCTb AUCLHIIIHHEI .. ..... 72 - 72
qac.
3a4. e/. 2 } 2




4. COAEP)KAHUE JUCIUIIJINHbI

4.1. Pacnipenesienne pa3ie/ioB TMCUUIJIMHBI IO BUJAM YUeOHBIX 3aHATHIA
- 1J1s1 O9HO# (popMBI 00YUCHHS:

Ne Buowt yueonvix 3anamuii, 6K1104an CAMOCMOAMENbHYIO
pas- paodomy odyuarowuxca u mpyooemxkocmsp; (uac.)
Haumenoeanue
dena Tpyooemkocmeo, yueoOHble 3aHAMUA
" pazoena u (uac.) Camocmoamenvnasn
mema OuCyUnIUHb Jabopamopnuvle padoma
membol JleKyuu
pabomut oodyuarowuxcsa
1 2 3 4 5 6
1. OcHOBBI ~ TeOpUHM 20 5 2 13
TEeXHHYECKOH
AHATHOCTHKH
2. MeTtoasbl 31 6 12 13
H3MepeHus
AHATHOCTHYECKHX
napaMeTposB
3. TexHuueckue 21 6 3 12
cpeacraa
AHATHOCTHPOBAHUS
UTOIro 72 17 17 38
- 1JIs1 3204HOM GopMBbI 00yUeHH:
Buowi yueonwvix 3anamuit, 6knrouan
JdV'-Z J]:;Bu- Haumenosanue Tovoveocms camocmo;zmnfﬂbzyio pa60m).) odyuarowuxca u
pazoena u y PYOOEMKOCHb; (uac.)
membl mema OucyununbL (uac.) yueoHbvle 3aHAmuUA Camocmoamensvnasn
nadopamopuvle padoma
JleKkuuu pabompt odyuarowuxcs
2 3 4 5 6
1. OcHOBBI TeOpUH 21 1 2 18
TEeXHHUYeCKOI
AMATHOCTHKH
2. MeTtoabl u3MepeHHs 26 2 6 18
AMATHOCTHYECKHUX
napaMeTpoB
3. Texnuueckue 21 1 2 18
cpeacTBa
AMATHOCTHPOBAHUSA
NUTOro 68 4 10 54
4.2. ConepxaHue TMCUMILUINHBI, CTPYKTYPHPOBAHHOE MO Pa3ejiaM U TeMaM.
Buo
No 3anAmu 6
pazoena Haumenosanue UHMEPAKMUBHOIL,
u paszoena u memol Cooepoicanue 1eKYUOHHBIX 3AHAMUT AKMUeHoi,
memol ducuunﬂuubl ulmoaauuonuoﬁ
opmax,
(uac.)
1 2 3 4
1. OcHOBBI teopur | OCHOBHbIE  TOHATUS W omnpexaeneHud. | Jlekuus-gucmyt
TEXHUYECKON Texunueckas JIAATHOCTHKA 3| (2 gac.)
JTUArHOCTUKHU MIPOTHO3UPOBAHUE. CBsi3b  TEXHUYECKOU
JTUArHOCTUKU C HAJICKHOCTHIO W KAaueCTBOM.




TecToBoe JIMarHOCTUPOBAHME.
cI)yHKLII/IOHa..HbHOG AUAarHoCTUPOBAHUC.

Otanbl TpoeKkTHpoBaHus. [yOmHa mowucka
nedexToB u JIOCTOBEPHOTO
JTUarHOCTHUPOBAHUSI. AJTOpUTMBI
(YHKIMOHMPOBAHUSI TEXHUYECKUX CPEICTB
nuarHoctTupoBaHus. CTpyKTypa TEXHUYECKUX
CPENICTB IUarHOCTUPOBAHUSI.

2. Meroasl  u3mepenus | [lapamerpsl auarHoctupoBaHus. Pasmepsl u Pazbop
JMarHOCTHYECKHUX pacrosoxxeHue 00BEKTOB. BnaxHocTs, KOHKPETHBIX
rapameTpoB BSI3KOCTb, IUNIOTHOCTh M CTPYKTYpa MaTepHaa. CUTyalui

Bubpanus, mym u ynap. Jledpexrockonus u (1 gac.)
WHTPOCKOMUSI.

3. Texuunueckue cpencrpa | Texuuueckas auarnoctuposanue JBC, Pazbop

JMarHOCTHUPOBAHUS TUAPOINIPUBO/IA, XOJ0BOTO 000pYI0BaHUS, KOHKPETHBIX
pabo4rx OPraHoOB U CHCTEM YIIPABICHUS CUTyalui
MauH. OCHOBHBIE BUbI UCIIBITAHUH. (2 gac.)
4.3. JlabopaTtopHbie padoThI.
Buo
3anamus 6
N Homep Haumenosanue Obven uHmepaKmusvuoﬁ,
i pazoena nabopamopHuix pabom (wac.) AKMueHoi,
oucyunIunbL UHHOGAUUOHHOIL
dpopmax,
(uac.)
1 1 Onpenenenue OCTaTOYHOTO pecypca 2
MOABEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, -
JIOPOKHBIX CPEJCTB M 000PYI0BaHUS
2 2 JuarHoctupoBanue OOBEKTOB IMOIHEMHO- 2 HCCIe0BaTEILCKAs
TPAHCIIOPTHBIX, CTPOUTEIBHBIX, TOPOKHBIX JIeATETbHOCTh
CPEJICTB U 00OPYIOBAHMS (1 gac.)
3 2 Omnpenenenue OCTaTOYHOTO pecypca 2
JIBUTATEJS ]
4 2 JlnaraoctupoBaHue TPaHCMUCCHUU 3 -
MOABEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX,
JIOPOKHBIX CPEJICTB U 00OPYIOBAHMS
S) 2 JlnarnoctupoBaHue TUAPONPHUBO/IA 4 HCCIe10BaTENbCKas
MOABEMHO-TPAHCTIOPTHBIX, CTPOUTEIBHBIX, JIeATeTbHOCTh
JIOPOKHBIX CPEJICTB M 000PYIOBaHUS (2 gac.)
6 3. Opranuzanus JIMArHOCTUPOBAHUS 4 HCCIeq0BaTEILCKas
MOABbEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JIeATETbHOCTh
JIOPOKHBIX CPEJCTB U 000PYIOBaHUS (2 gac.)
HUTOro 17 5

4.4. TlpakTH4ecKue 3aHATHUS.
Y4eOHbIM MJIaHOM HE TPEIyCMOTPEHO




4.5. KoHTpO/IbHBIC MEPONIPUATHSA: KOHTPOJIbHAsA padoTa.

enp: yrmyOneHuMe © paclIUpeHHe TMMO3HAHUN CTYACHTOB B OO0JACTH CTPOUTEIHHOM
UHAYCTPUU, HAy4YUTh HX MPaBWIbHO MPUHUMATh WH)KEHEPHbIE pElIeHUs, OO0OCHOBaHHbBIC

pacucTamMu, a  TakKXKe

JIUTEpPATypOi.
Crpykrypa.

HAay4YUTb IIOJIB30BATHCA COOTBGTCTByIOH.[CfI HAay4YHO -TeXHHUYECKOM

KonTtposnbHas paboTa 10JKHA UMETh CIEIYIOLIYIO0 CTPYKTYPY:
® TUTYJIbHBIN JIUCT;
® 33/IaHKE HA OTJCIIBHOM JIUCTE;

® COACPIKAHUC,

® OCHOBHasl YacCTbh;

e 3akitoueHue [1 crp.];

® CIIMCOK MCIOJIb30BaHHBIX UCTOYHHKOB.

OcHoBHas TemaTtuka: Opranuzanus npouecca ruarnoctupoanust KonkpetHout [ITCAMuO.
Pexomennyemsrii o0bem: 10-15 crpanun neyarnoro tekcra gpopmara A 4.

Brigaua 3aganus, mpueM U 3aiiuTa Kp NpoBOJUTCS B COOTBETCTBUHU C KaJeHAapHBIM

y4eOHBIM rpauKoM.

Onenka

Kpurepun onieHKH KOHTPOJIbHOM PadoThI

OTJIIMYHO

OOyuaromuiicss TPOAEMOHCTPUPOBAT YCBOCHHME paHee HM3YYCHHBIX
COITYTCTBYIOIIUX  BOMPOCOB, CHOPMUPOBAHHOCTh W  YCTOHYHMBOCTD
HCIIOJIB3YCMbIX npu OTBCTC YMGHI/If/'I n HAaBBIKOB: YMCHHUEC
WLTIOCTPUPOBATh TEOPETUUYCCKHE MOJIOKEHHSI KOHKPETHBIMH TTPUMEPAMH,
INPUMCHATh HUX TIMPHU BbIIIOJIHCHHUU ITPAKTUYCCKOI'O 3alaHus, OTBEYal
CaMOCTOSITEIILHO 0€3 HABOISIIIUX BOIPOCOB MPEIOIaBaATEIs. .

XOpOIIIO

[Tpu 3ammTe paboThl 0OyUYaIOIIUICS MOMYCTHII HeOONbIIne MpoOenbl, He
WCKA3WBIIME JIOTUYECKOTO W WH()OPMAIMOHHOTO COJIEP)KaHUsI OTBETA:
ONIMH-IIBA  HEJIOYeTa TMPH  OCBEIICHWH OCHOBHOTO  COJICPKaHMUS,
UCIPABIICHHBIC I10 3aMEYaHHUIO TIPErojaBareis; NpPH OTBETE Ha
JOTIOTHUTEIFHBIE BOMPOCHI AOMYIIEHO He Ooree 2-3 ommooK.

YAOBJICTBOPHUTCIBHO

CopnepxaHue marepuana pacKpbiTO HE MOJHOCTHIO, HO MOKa3aHO oOlee
NOHUMaHHE TEeMbl KOHTPOJIbHON PabOThl, MPOJIEMOHCTPUPOBAHBI YMEHUS,
JIOCTaTOYHbIE Ul JalIbHEHIIEro YCBOEGHMS IPOrpaMMHOr0 Marepuaa,
o0yyaroImuiicss IpoAEMOHCTPUPOBAN 3aTPYTHEHUS MU JAOMYCTUI OIIUOKH
B ONPEICIICHUN IMOHATHM, WCIIOJIb30BAHUM TEPMHUHOJIOTHH, OJIOK-CXEM U
BBIKJIa/IKaX, HCIPABJIEHHBIE I0CIE€ HECKOJBKMX HABOJAIIMX BOIPOCOB
npenojaBarens; NpU IPOBEPKE 3HAHUM TEOPEeTHMUECKOro MaTepuaia
BBISIBJIEHA HENOCTaTOYHasi C(HOPMHPOBAHHOCTb OCHOBHBIX YMEHHH W
HaBBIKOB.

HCYHAOBJICTBOPUTCIIBHO

He packpbITo OCHOBHOE COZIep)KaHUE KOHTPOJIBHON paboThl, 0OHAPYKEHO
HE3HaHUWE WIM HEeNOHMMaHue oOydarolmuMmcs OoJblied Wiu Haubosee
BaXHOM wactu  ydeOHoro  Mmarepuana. Ilpu  JgomogHHUTENBHOM
CaMOCTOATENIFHON paboTe HaJl MaTepUaioM Kypca BO3MOXHO HOBBIIICHUE
Ka4yeCTBa BBIIOJHEHHsI KOHTPOJIbHON PabOTHI.




5. MATPAIIA COOTHECEHUSA PA3JIEJIOB YYEFHOM JUCIATIIMHBI K ®OPMUPYEMbBIM B HUX

KOMIIETEHHUAM U OLNEHKE PE3YJBTATOB OCBOEHUSA JUCIIUITJINHBI

Komnemenyuu Komnemenyuu Buo
No, naumenoeai Kon-6o IIK IICK z Ouenka
0 Py uacos Komn lep, uac|  yueonvix pe3ynbmamos
Ppazoenos OuCUUNIUNbL 11 B 8 59 Sanamuii
1 2 3 4 5 6 7 8 9 10
1. OCHOBBI TEOpUM TEXHUYECKOU 20 + + 4 5 JIk, JIP, CP 3a4eT, Kp
JINarHOCTUKHU
2. MeTtomanl HU3MEpEHUst 31 + + + + 4 7,75 JIk, JIP, CP 3a4eT, Kp
JMArHOCTHYCCKUX ITapaMETPOB
3. Texnuueckue CpeacTBa 21 + + + + 4 5,25 JIk, JIP, CP 3a4eT, Kp
JTMarHOCTHPOBAHUS
6cezo 4acoe 72 18 18 18 18 4 18




6. IEPEYEHb YYEBHO-METOIUYECKOT O OBECIIEYEHUA JUIA
CAMOCTOATEJIBHOU PABOTbHI OBYYAIOIIIUXCHA ITO JUCHUTIJIIMHE

1.

Ko630B, /I.}O., CtpoutenpHbie MamMHBI W O00OpyAOBaHHE. MeTonUUYecKue yKa3zaHWs Jis
camocTtosiTensHol paboTsl ctyneHtoB / JI.HO. Ko630B, B.B. XKmypos, C.A. Uepe3oB. — bparck:
®I'OY BIIO «bpl'Y». —2014.-15 c.

JlmarHoctupoBaHue TUAPOIMIINHAPOB TOIHEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX U IOPOKHBIX
MaIIyH 10 MapaMeTpaM Hecylen crmocooHoctu : Meroandeckue ykazanus / J[. FO. Ko630B [u
np.]. - bparck : bpI'V, 2009. - 24 c.

[IpoBepka TEXHHMYECKOTO COCTOSHMS aKKyMYJSTOPHBIX Oartapeii: Meroauueckue ykazaHHUS K
nabopaTtopHoil pabote u mpakrudeckum 3aHatusiM / B.IL. baropmmn, B.A. Eropos, /I.1O.
Ko630B, A.IO. Kynakos, C.A. Uepe3os. - bparck: OY BIIO «bpl'Y», 2005.-12 c.

JuarnoctupoBaHue aBTOTPAKTOPHBIX TEHEPATOPOB U PEJIe-PEryasiTOpoB: MeTouyeckue
yKa3aHus K JJabopaTtopHoi pabore u mpaktuyeckum 3ausatusm / B.I1. baropmun, 1.}O. Ko630B,
A.IO. Kynakos, B.A. Eropos. - bparck: 'OY BIIO «bpI'¥», 2005. - 17 c.

7. TEPEYEHb OCHOBHOH " JOMNOJHHUTEJIBHOW JIUTEPATYPBI,

HEOBXOJIMUMOI JIJIsI OCBOEHUA JUCIHATLIIAHBI

Konuue
Buo
CcCmeo
3an
akzemnn | Obecneuen-
Ne Haumenoseanue uzoanusn A-
apoe 6 HoCmb,
mu
2 oubnuo (3kx3./ uen.)
meke,
IIT.

OcHoBHasi JTuTEpaTYpa

UleonoBa, O.B. Hané&xnocTh MexaHMuYecKHX cucteM : yuebnoe JIk, oP 1
rmocobue / O.B. Jleonosa. - Mocksa : Ainsraup-MI'ABT, 2014. - 179 JIP,
C.. Wi., Tabn., cxeM. - bubmmorp. B kH.. ; To xe [Dnexrponnsiii CP

pecypc]. -

URL.: http://biblioclub.ru/index.php?page=book&id=429858

['marones, C.H. CtpouTtenbHble MalllMHbI, MEXaHU3MBI U JIK, oP 1
o0opynoBanue : yueoHoe nocobue / C.H. I'narones. - M. : Jlupekr- JIP,

Menuna, 2014. - 396 c. - ISBN 978-5-4458-5282-7 ; To xe CP

[OnexTpoHHBIN pecypc]. -
URL :http://biblioclub.ru/index.php?page=book&id=235423

Poroxxkun, B.M. Dkcrnyaranust MamuH B crpoutensctse.B.3 u. U.14 JIk 9 1
3 : y4eOHUK JJIsl CTY/IGHTOB BY30B, 00yUaromuxcs 1o crenuansHocty JIP
"'[loseMHO-TPaHCTIOPTHBIE, CTPOUTEIBHBIC, JOPOKHBIE MAITUHBL W KpP
oOopynoBanue" HampaBleHHs TOATOTOBKY 'T'paHcriopTHble MammHb] CP
M TPaHCTIOPTHO-TEXHOJIOTn4Yeckne Komruiekchl" / B. M. PoroxkuH. -

Crapeiii  Ockon : THT, 2016. - ISBN 978-5-94178-117-1.

Y. 1 : OcHoBbl 3¢ deKTHBHOM KcIuTyaTanuu MamuH. - 2016. - 288 c.
KommnetorepHas rpaduxka B CAIIP [Onextponnsiii pecypce] : yue6, JIk OP 1
rmocooue/ A.B. Ilpuemsiiies [u np.]. — Dnekrpon. man. — CII6. ;| JIP
Ulanb, 2017. — 196 c. — Pexum JOCTyTa; Kp
http://e.lanbook.com/book/90060 CP
Kpectun, E.A. 3agaunHuk 1o rujpaBivKe ¢ IMpUMepaMH pacderoB | JIk oP 1

[DnexTponusiii  pecypc]: yueb6. mnocodue/ E.A. Kpectun, W.E. | JIP
Kpectun. — Onekrpon. nan. — Cankr-IlerepOypr.: Jlans, 2018. — 320 | xp
c. — Pexum noctyna CP
http://e.lanbook.com/book/98240

JlonoJiHUTEIbHAS JINTepaTypa

UleonoBa, O.B. HanékxHOCTE MEXaHHYECKHX CHUCTEM : MeToanueckue JIk, OP 1
pexomenmarmu  /  O.B.JleonoBa ; MunncrepctBo Tpancnopta JIP,
Poccmiickoii @enepannn, MockoBckas rocynapcrBenHas akagemws) CP
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http://biblioclub.ru/index.php?page=book&id=429858
https://biblioclub.ru/index.php?page=book&id=235423
http://e.lanbook.com/book/98240

BOJHOTO TpaHcmopTa. - MockBa : AnpTanp-MI'ABT, 2015. - 62 c. |
WI1., Ta0d., cxeM. - bubmuorp. B kH.. ; To e [DneKTpoHHBIH pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=429857
7.  Boukos, [I. I1. CtpoutenbHbie MalliMHbI : yaeOHoe rocodue / [1. 1. JIx, 24 1
Bonkos, B. f. KpukyH. - 2-e u3z., nepepad. u gorm. - M. : ACB, 2002.| xp,
-376c. CP
8.  (Ceprees B.I1. CtpoutenbHble MalIHHBI K 000PyA0BaHUE: YIeOHOE JIx, 7 1
mocobue / B.I1. Ceprees. - M.; Beicmras mkoina, 1987. - 375c. JIP,
CP
9.  [Crpoutensusie Mamuabl. CripaBounuk. [log obmieii penakumeit B.A. | JIk, 12 1
baymana n @.A. Jlamupa. M.; M.; Mammnoctpoenue. T. I (s 1 KD,
uactu kypca). 1976. -480c., T 1l (nya Il wactu xypca). 1977. - 496¢. | CP

8. IEPEYEHb PECYPCOB HH®OPMALIMOHHO -
TEJEKOMMYHUKAIIMOHHOU CETH «MHTEPHET» HEOBXOJAUMBbIX AJIsA
OCBOEHUSA JUCHUITJINHbI

1.OnekTpoHHbII Karajuaor o6ubnmorexku bpl'y
http://irbis.brstu.ru/CGl/irbis64r_15/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=BOOK&P21
DBN=BOOK&S21CNR=&Z21ID=.

2. DnextpoHHas 6ubnuoreka bpl'Y

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

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

4. DnekTpoHHO-O0nbIMoTeuHas cuctema «M3narenbeTBo «JIaHby

http://e.lanbook.com .

5. Undopmarmonnas cucrtema "EnuHOe OKHO JocTyma K oOpa3oBaTelbHBIM pecypcam”
http://window.edu.ru .

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

7. YuuBepcuterckas wuHpopManmonnas cucreMa POCCHUA (YUC POCCHA)
https://uisrussia.msu.ru/ .

8. HarmonanwHas snexktponHas ounbdmmoreka HOb

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

9. METOANYECKHUE YKA3AHUSA JJisI OBYYAIOIIUXCA IO OCBOEHHIO
AN CHUIIJINHBI

Pabora Ha neknusxX: BeleHUE KOHCMIEKTa JIEKIIMOHHOTO MaTepuajia MJisi YCIEUIHOTOo
WCIIOJIb30BAaHUS €r0 MpHU MOATOTOBKE K  3a4eTy, 3aKpEIUICHUS U PACIIUPEHUS TEOPETUUECKHUX
3HaHui. [locie mpopaboTKM JEKIMOHHOTO Marepuana OOYYarOIIMICS JOJKEH YEeTKO BJIAJETh
CJEIYIOIIMMHU aCTIEKTaMU MO KaXIOU JIEKIIUH:

- 3HaTh TEMY;

- YETKO MPEACTABIISTH IIaH JIEKIINH;

- YMETB BBIJIEIATh OCHOBHOE, I'JIABHOE;

- YCBOUTb 3HAUYE€HHE MPUMEPOB U WILTIOCTPALIAM.

CamocTtosTenbHass paboTa BBIMONHAET (YHKLUHIO 3aKperuieHus, MOBTOPEHHS] H3Yy4E€HHOTO
MaTepuaina. BeIlonHeHHe caMOCTOATENHHONW pabOThl CIOCOOCTBYET YrayOJIeHHIO 3HAHUN U Oojee
ycrnenmHoMy GOpMUPOBAHUIO YMEHUI U HABBIKOB, CBA3aHHBIX C U3YYCHUEM KOHKPETHBIX TEM.

XapakTep caMOCTOSITEIbHON pabOTHI: pelIeHHe 3a/1ad, KOTOPbIE BBIMOIHSAIOTCS M0 33JaHUI0 U
IIPU METOJUYECKOM PYKOBOJICTBE MPEINOJIaBaTesl, a TakkKe Oe3 ero HEMoCPEeICTBEHHOTO YJ4acTHs.
[IpaBuiibHOE BBHIMOTHEHHWE 3aJlaHUN 10 CaMOCTOSTENLHOM paboTe  pa3BHBAaeT CIIOCOOHOCTU
CaMOCTOSITENIbHO paboTaTh ¢ uHGpOpManued, HCNOoNb3ys Y4eOHYI0 U Hay4yHYIO JIUTEparypy.
CamocTtosTenpHas paboTa AUCHUILTHHUPYET 00yYaIOIMIUXCsl, pa3BUBAET MPOU3BOJIILHOE BHUMAHUE
Y COBEPIIICHCTBYET HABBIKH II€JIECO00PA3ZHOTO BOCTIPUSATHS .

JlabopatopHbie pabOTHI BHIOIHSAIOTCS TPYIIIAMH U3 2-3 YelOBEK.
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OTyeTsl 110 JTa0OPATOPHBIM padOTaM JIOJKHBI COJIEPKATh:
1. Ilens paboOTHI.

2. 3ananue.

3. [loaTamHoe BBITIOIHEHUE 3aTaHMUS.

4. 3akio4eHue.

9.1. MeToanyeckne yKazanus 1Jis1 00y4aromuXxcsi 0 BHINOJHEHUIO JJa00PaTOPHBIX padoT.

JladopaTopuas padora Nel.

Tema: OmpeneneHne 0CTaTOYHOTO pecypca MOABEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX
CPEICTB U 000PYI0BaHUS

Llenb paborel:  M3ydyeHme moOKazaTeneil OCTaTOYHOTO pecypca IMOIBEMHO-TPAHCHIOPTHBIX,
CTPOUTENBHBIX, IOPOKHBIX CPEJCTB U 00OOPYIOBAHUS U METOJMKA HX pacyueTa.

3ananue: [1o 3agaHHBIM XapaKTepUCTUKAM MTPOM3BECTH pacyeT MapaMeTpOB OCTATOYHOTO pecypca
[IOIbEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, TI0POXKHBIX CPENCTB U 000PYIOBAHUS

OcraTouHBIi pecypc MAalIMHBI WM COOPOYHOW EIWHMIBI ONPECISIOT Ha OCHOBE HM3MEHEHHS
JUATHOCTHYECKOTO Tapamerpa /i, TpenenbHOTO 3HaYeHHs napamerpa HMnp W Xapakrepa
U3MEHEHHUs TapaMeTpa cOCTOSIHUS /i B 3aBHCUMOCTH OT HapaOoTKu. [yt pemeHus mpakTH4eCKUX
3a/1a4 U3MEHEHUS TapaMeTpa ¢ TOCTATOYHONH TOYHOCTHIO MOKHO BBIPA3UTh (POPMYIIO

Hi = HHDM + HC'EFJ

rne M, ., — HOMHHaNBHOE 3HAYCHHE MapameTpa Mocie srana npupabotku; K. — Koaduiment,

XapaKTEepU3yIUIUN CKOPOCTh U3MEHEHUS MTapaMeTpa U 3aBUCAIINN OT YCIOBUMN KCITyaTallUU U
peXUMOB paboThl; ti — HapaOOTKa MaIIMHBI B MOMEHT U3MEPEHUs [TapaMeTpoB; a — I10Ka3aTelb
CTENIEHH, XapaKTEepPU3YIOLIM HHTEHCUBHOCTh M3MEHEHHUs IapaMeTrpa BO BCEM JHana3zoHe
HapaOOTKM M 3aBUCSIIMHA OT MaTepuana W KOHCTPYKLIMH H3JEJUN, YCIOBUH SKCIUTyaTallud U
PEXUMOB pabOTHI.

Jlis onpeienieHns: 0CTaTOYHOrO pecypcea JOCTaTOYHO 3HATh IpUpAIlleHue H3MEHEHUS lapaMeTrpa
OTHOCHTEJIBHO HaYaJIbHOTO 3HaueHus (puc. 1):

AU = K.t'%,

r >
rie t'; = t; — {444 B OpakTHYecKux pacuerax BETMYMHOM L., MOXKHO IIpEHEOPEYb ¥ IPHHATH
!

t;= 1t
OcTaTo4HBIi pecypc paBeH Pa3HOCTH MEXKIY HapaOOTKOH thp, COOTBETCTBYIOIIEH TIPEICITHBHOMY
o g f f
3HauCHHIO TTapameTpa Mrp, U HapabOTKOM T ; P TMAarHOCTHPOBAHUH MAIIUH, T.C. Loy = Enp —1;

Boipasus £y, uepes AU, 1 t'; uepes AH;, nony4um

,j,Hrrp la"faf ’ ' ﬂHwif'ra
EHF" - ( K ) -t 1= t L J.:,IH.lx'ra -1} (1)
C i

7% e} 3
H,, T q
HHW \/ . 51 | 3
a| 0
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Puc. 1 - Cxema onpenieneHust OCTaTOYHOIo pecypca
[Ipn Hew3BecTHOW HapaOOTKe C Hayala »SKCIUTyaTalldd JI0 MOMEHTa JIWarHOCTHPOBAHUS
OCTaTOYHBIM pecypc MOXHO ONpeNeNuTh MO JABYM 3aMepaM IapamMeTpa uepe3 HHTepBal
HapaboTKu At:

o (aan)lfﬂ (ﬂni_l)lf’ﬂf AU, e — AW, e
i i-1 = - =

At = K. K. Hclfra )
omkyoa . .

Kclj“ _ AH; a’r.:x—;iﬂi_l a’[a:.

YuuTHIBas, 4TO
1 1
AU, e AtAH, e
At, = 1/ = 1/ i/ |
KC- o &Hl o — ﬂ'”l— 1 cx

u nozcrasists 3nauenue At; us popmyss (11.1), monydyaem
1 1
At(AW, /& — AU, 7o)
1 1 .
AU, e — AY,_, e

[Tpumep 1. Onpenenutb OCTATOYHBIM PECypC KPUBOIIMITHO-IIATYHHOTO MEXaHU3Ma JIBUTaTess
CIM-62, ecnu ipu HapaboTke 3000 MOoTOYACOB 3a30p B MIATYHHOM MOAIUNHNKE coctaBui 0,45
MM I[PU HOMUHAJIBHOM 3Hau€HUHU 3Toro 3azopa 0,12 mm u npenenbHoM 0,5 MM.

Pemenue. [ns KpWBOMIMIHO-IIATYHHOTO MexaHu3dma o =1,4. OmnpenensieM H3MEHEHUS
3a30pa K MOMEHTY U3MEPEHUS €T0 MPeeIbHOr0 3HAYCHUS:

AU, =0,45-0,12 =0,33 (mm), AW, =0,5-0,12 =0,38 (mm),

0,38 /1
foer = 3000 —————1 | =330 (M—u).
0,33 /1.4
[Tpumep 2. OmnpenenuTs pecypc LWIMHAPONMOPUIHEBOM rpynmsl asuratesend SIM3-238 Hb,
eciu B uHTepBasie HapadoTku 200 MoTOYacoB yrap macia coctapiisii coorBeTcTBeHHo 0,35 u 0,40
KI/4 Ipu HOMUHaIBHOM pacxoze 0,25 kr/4 u npeaensHom 0,75 kr/d.
Pemienne. Onpenenum H3MEHEHUE MapaMETPOB NpPU MEPBOM U MOBTOPHOM HM3MEHEHHUIX
pacxoja Macia:

AH;_,=0,35-0,25=0,1 (xkr/a), AH; = 0,40 -0,25 = 0,15 (kr/a). [IpenenbHoe
NpHpaIleHHe PAcX0/a Macaa Ha yrap
A, =0,75:0,25 =0,50 (xr/a).

t

ocT ~

Haxomum

200(0,5072-0,15"2)  200(0,707 — 0,387)
Foer = 01572—01072 0387-0316
200-0,32
W = 900 (MoTO4aCOE).

JlocTOBEpHOCTH TPOTHO3UPOBAHUS OCTATOYHOTO pecypca, Kak MPaBuiIo, OMpeIeseTcs
TOYHOCTBIO TIOKa3aTeNs cTeneHu a (Taoi. 1).
Tabnuya 1
IMoka3aTenb cTeNneHH a Ui Pa3THYHbIX IAPAMETPOB COCTOSTHUS CHCTEM,
COOpPOYHBIX eTMHHI] U CONMPSIKEHUH
[TapameTp TEXHHUYECKOTO COCTOSHUS o
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Pacxop ra3oB, mpopbIBalOIUXCsl B KapTep:

J0 3aMCHBI KOJICI]

MOCJIe 3aMEHBI 1,3
VYrap macna 15
MoIIHOCTE ABUTATEISA 2,0
3a30pbl B KPUBOLIUITHO-IIATYHHOM MEXaHU3ME 0,8

I[aBJ'IeHI/Ie TOILIINBA 10 @Hanpa B CUCTEMEC IINUTAaHUA

IBUTATEIS 1,2-1,6(1,4)
[Ipon3BOAUTENBHOCTH CEKIIMU TOIJIMBHOTO Hacoca 0,5
3a30p MeXAy KJIAllaHOM M KOPOMBICIIOM MEXaHU3Ma 0,5
l'azopacnpenenenne 1
N3HOC minyHXepHBIX Map TOIUIMBHOTO HAcoca 1,1
N3HOC Ky1aukoBOTO Bajia IO BBICOTE 1

PamuonansHbIN 3a30p MNOAMMNITHUKOB Ka4CHHA

U CKOJIbKEHUSI 1,5
W3HOC 1mocaIouHbIX MECT KOPITYCHBIX JeTaleit 1,0
H3HoC 3yObeB 1IecTepeH MO TOMIIITHE 1,5
H3HoC nummiieB BajoB 1,0
H3HOC BaIMKOB, AJbIEB U OCCH 14
W3HOC HaKIaI0K TOPMO30B U JUCKOB CLETIIICHUS 1,0
Koadduiment nogaun mectepeHHbIX HACOCOB 1,6
O6nwemusiii KITJI pacnipenenurens 14
O6wemusiit KITJI rugporminsapos 1,3

OcCHOBHas TUTEeparTypa:
[1-5] u3 pazmena 7.
JIoTmoTHUTE IbHAS TUTEPATYPA:
[6,8] u3 pazmena 7.

KOHTDOJ’IBHI)IG BOIIPOCHI IJI1 CAMOIIPOBECPKU
1. Kakyro posib UTpaeT IMarHoCTUPOBAHUE B TOJJIEPKAHUU U BOCCTAHOBIEHUHU pado-
TOCIIOCOOHOCTH MOJbEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, TOPOKHBIX CPEJICTB U
o0opymnoBaHus?
2. HazoBuTe mociaea0BaTeNbHOCTh, C KAKOW MPOBOAUTCS OIEHKa pab0TOCIIOCOOHOCTH
MI0/Tb€MHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, IOPOXKHBIX CPEACTB U 000PYIOBAHHUS?




JladopaTopHuasi padora Nel.

Tema: JlmarHocTHpoBaHHE OOBEKTOB TIOABEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX, JOPOKHBIX
CpEeICTB U 000PYAOBaHUS.

Llenb  paboThI: JluarHocTUpoBaHUE OOBEKTOB IOABEMHO-TPAHCIIOPTHBIX, CTPOUTEIbHBIX,
JIOPOXKHBIX CPEACTB U 000PYAOBAHUS.

3aganme: [lo 3amaHHBIM XapaKTEPUCTHKAM IPOMU3BECTH OIECHKY  TEXHHYECKOTO COCTOSHHS
MOIbEMHO-TPAHCIOPTHBIX, CTPOUTENBHBIX, JJOPOKHBIX CPEACTB U 000PYLOBAHHUS.

[TapameTpsl AMAarHOCTHPOBAHUS MAIIMHBI B HEJIOM (TSAroBask MOIIHOCTb, YCHJIME Ha pabodeM
oprase, TOIUIMBHas 3KOHOMHYHOCTh, MOIIHOCTh MEXaHWYECKHX IOTEPb, CyMMapHbIi 3a30p B
9JIEMEHTAaX TPAHCMHUCCHH, TNPOJODKUTEIFHOCTh pabouuX OIeparuii, CoAep)KaHWe TOKCHYHBIX
KOMITOHEHTOB B OTPaOOTaHHOM T'a3e) OTPaxaroT €€ IKCIIIyaTallHOHHbIE CBOMCTBA.

OmeHKa TEXHUYECKOTO COCTOSHHS MAIIMHBI OCYIIECTBISIETCS TPEMsl CIIOCOOAMH: TOPMO3HBIM,
0eCTOPMO3HBIM U KOMOMHHPOBAHHBIM.

TopmosHoti cnocobd 0CHOBAaH Ha IPUMEHEHUH Harpy304YHbIX YCTPOHCTB, I7le UMUTHpYeETCs paboTa
MAIlMHbl B Pa3IMYHBIX pexumax. Kak mpaBmiio, 3TOT METOJ MPHUMEHSIOT Ha CTallMOHAPHBIX
TOPMO3HBIX CTeHIax. Ha 3THX cTeHmax cO31al0Tcs HAarpy304HbIE M CKOPOCTHBIE PEKUMBI IS
3eMJIEPOHHO-TPAHCTIOPTHBIX W TPAHCHOPTHBIX MAmIUH. 3AECh IPOBEPSIOTCS MOIIHOCTHBIE U
TOIUTMBHO-?KOHOMHYECKHE ITOKA3aTeNd, TEXHUYECKOE COCTOSHUE TPAHCMHUCCUH, JIBWKUTENS MU
TOPMO30B. [[JI1 AMarHOCTHPOBAHUS TPY30MOABEMHBIX U 3eMJICPOMHBIX MALIMH MIMPOKO MTPHMEHS -
IOTCS  THIPABIMYECKHE HArpyKarollfe YCTPOMCTBA, OCOOCHHOCTBIO KOTOPBIX  SIBJISAETCS
OPUJIOKEHNWE HArpy3kd K HUCHOJHUTEIBHBIM opranaMm. IlapameTrpsl JIuarHOCTUPOBAHHUS
OIIPENENSIOTCS TPU MaKCHUMAJIbHBIX CKOPOCTHBIX M HAarpy304HBIX PEXHMaXx, IO3BOJISIONINX
Hanboee 3 PEeKTUBHO BBISABIATH HEUCITPABHOCTD.

[Iupokoe pacrnpocTpaHeHHE MOIY4YHiI OECTOPMO3HOH Croco0 AMAarHOCTHPOBAHUS, KOTNIA C
IIOMOIIBIO IEPEHOCHBIX MPHUOOPOB OleHKa pabOTOCIIOCOOHOCTH MAIIUH IMPOU3BOJUTCA IIO
BBIXOJHBIM TIapaMeTpaM arperaToB M CHCTEM: MOUIHOCTH JBHTATells, pacxoxy TOIUINBA,
CYMMAapHOMY yIJIOBOMY 3a30py TPAaHCMHCCHH, PACXOJy HJIKOCTH IIpHU paboueM JaBICHUH IOCIE
pacupenenuTens THAPOCHCTEMBI, TPOAODKUTEIBHOCTH BBIOJHEHUS PabdOYMX — ONEpalui
UCTIOJTHUTEIBHBIMH OpraHaMH, CBOOOTHOMY X0y M YCHIIMIO Ha OpraHax yIpaBJICHUS MAITMHOM.
becmopmosroti memoo OIIEHKH MOIITHOCTH JIBUTATEIsl MOXKET MIPUMEHSTHCS MIPU YCTaHOBUBILIEMCS

¥ HEyCTAaHOBUBIIEMCS peKUMax. MOITHOCTD ABUTATEISI TPH YCTAHOBUBIIEMCSI PEXKIME
ornpezensiercst no meroay mnpodeccopa H.C. JKaanoBckoro, Korja B kauecTBe Harpy3KkHu Ha pabounii
[IWTMHJIP UCTIONIB3YIOTCSI MEXaHMUECKHE TIOTEPH BBHIKIIOUSHHBIX IUIHHIPOB. [Ip sTOM nBUTaTens
paboTaeTt B pexrMe MOJTHOMN LUKIJIOBOM MO[a4uy TOIUIMBA HA OTHOM LIWJIMHJIPE, a M0/1aya TOIJIMBA B
OCTaJBHBIE IIMITMH/PHI TIpeKparnaeTcsi. MOIHOCTh paboTarOIUX MAIWHAPOB OMPEIEINSeTC
0 YacTOT€ BpAIlEHUs KOJIEHYAaTOro Bayia. J[I8 YeThIpeXIWIMHIPOBOTO IU3ENs IpH
HOMHHAJIFHOW 9acTOTE BPAIICHHUsI MOIITHOCTh OMpeeNsieTcs mo Gpopmyie

Ne = NBHEIM - A(HIHDM - nlu:p)!

rae NBHDM — a¢deKkTrBHAs MOIIHOCTh MTPU HOMUHAIBHON YacTOTE BpalllEeHUs] HOBOTO ABUTATENs; A
— KO3 GUIMEHT TPONOPIIMOHATFHOCTH, TOCTOSHHAS BEIMYMHA JUIsI KOHKPETHOTO JIBUTATEJIs;
Moy — HOMMHAJIbHAs YacTOTa BpAILlEHHs KOJIEHYATOro Bajia IpH paboTe Ha OJHOM LMIMHIPE;

nll:.p — CpCAHiAd 4aCTOTa BpalllCHUA KOJICHYATOr0 BaJia, OIIpeaciaieMas 1o q)aKTH‘{eCKOfI HacCToTE

BpallleHus TpH paboTe Ha KaKIOM IIUIHHAPE.

[Ipu OecTopmMO3HOM METO/IE BO3MOXKHO TPUMEHEHHE JOTPY304YHBIX YCTPOMCTB uepe3
TUIPABIMYECKHE CUCTEMBbI MAIIMHBI 1711 00ECTICUeHHs TUTaBHOU PETYIUPOBKU COTIPOTHUBIICHUN.

[Ipn HEyCTaHOBUBIIEMCS PEKHUME MOIIHOCTH JBUTATEIS OMPENETeTCS MO0 €ro pa3roOHHON
XapakTepUCTUKe 0e3 Harpy3ku MpH MoAade TOIUIMBAa OT MHUHHMMAIBHO YCTOWYHUBON YacTOTHI
BpallleHus KOJEHYATOTrO Baja Ha XOJOCTOM XONIy N0 MakcuMmaiabHOW. Harpyska asurarens
OCYILECTBISETCS CUJIaMH WHEPLUHMH JBHXKYLIUXCA MacC. JTO IMO3BOJIAET ONPEAENSITh MOUIHOCTb
JIBUTATENIS TI0 YTII0BOMY YCKOPEHHUIO KOJIEHYATOro BaJa:

N =102
= n
¢ dt’
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rae | — MOMEHT CONpOTUBIICHHUS BPAIIICHUIO MACC JIBUTATENIs, PUBEICHHBIN K OCH

KOJICHYATOI'O Baja, H- M; n — yIJ10Basgd CKOpPOCTb KOJICHYATOT' O BaJia, pa;[/c;

dn

<; YIIOBOE yCKOPEHHE KOJICHATOro Bala, pan/c?.

Ha »stom mpunnune ocuoBan mnpubop HNMJI-LI, paspaboranusiii B CHOMPCKOM HHCTUTYTE
MEXaHU3alUU CEIbCKOro Xo3siiicTBa. OIleHKa MOIIHOCTH € IOMOLIBI0 3TOro mnpudopa
HETPYJOEMKa U YHHUBEpPCAJIbHA (MOKET IIPUMEHATHCS JUIS pa3HbIX MApPOK ABUIATENs HE3aBUCHMO
OT 4YMcia LUMIMHIPOB), HO OH OOECHEeYMBAET OTHOCHUTEIbHO HU3KYIO TOYHOCTb HM3MEPEHUH U
TpeOyeT HOPMaJIbHOI'O TEIUIOBOIO PEKUMA.

Kombunupoeanuwiii cnocod6 OLEHKHM TEXHMUYECKOTO COCTOSHUS MalllMHbl OCHOBBIBAE€TCA Ha
TOPMO3HBIX HMCIIBITAHUAX JBUraTENs C MOCIIEN0BATEIbHBIM OTKIIOYEHHEM LWIMHAPOB. IIpu 3TOM
paboTaromye LUIMHAPBl HArpyXarTCsl YaCTUYHO TOPMO3HBIMH YCTPOHCTBAMU M YAaCTUYHO
HEpaOOTAIIUMHU MIMHIPAMH. DTOT METO/ MO3BOJIET UCIBITHIBATDH JBUTATEIH MOIIHBIX MAlIHH
C IIOMOLIBI0 MAJIOMOIIHBIX TOPMO3HBIX CTCHIOB WIM JPYrMX HAarpy304HbIX YCTPOMCTB.
Pa3HoBHIHOCTH KOMOMHUPOBAHHOTO METOJA — MApPIUAIbHBIN U AU PEpeHINATBHBIA METOIBI.
[Ipy napumanbHOM crnoco0e OTKIYAaeTcs 4YacTh LWIMHAPOB C IOJHOM IUKIOBOM mopayen
TOIUIMBA B paboure MwIMHAPHL. [Ipu coBMenieHnu paboThl MOJIOBUHBI paOOTAOIIUX HWIHHIPOB C
Harpy3koi TOpMO3HOI'O CT€H/]a MOIIIHOCTh OIpeesseTcs 1no Gpopmyie

(P, +PB)n
y IGUDT}TP(I — &Y
riue Pl , Pz — TIOKa3aHUs TOPMO3HOTO YCTPOMCTBA MPU pabOTe MOJOBUHBI IUIUHAPOB; 1 —

4acTOTa BPALICHUS KOJIEHYATOrO Baa; Ty — KOO QUIMEHT MOIE3HOTO ICHCTBUS TPAHCMHUCCHH;

@ — CTeneHb 3arpy3KH JBHUTATENs BKIKOYEHHEM IIUHAPOB: O = (71x - ng)/(1x = Nuow), Mx, Niowty N —

4acTOTa BPAILLCHUS KOJIEHYATOro Bajla COOTBETCTBEHHO Ha XOJIOCTOM X0y, HOMUHAJIbHAS U
dakTUyeckasi Ipu BBHIKIIOYSHUH [TUIHHAPOB.

JuddepeHnmanbHbIi crmoco0 OCHOBaH HA HArpy>KEHUHW KaXKJIOTO MpoBepsieMoro mumuHapa. OH
MO3BOJISIET MPUMEHATh TOPMO3HBIE CTEHJIBI MOIIHOCTBIO, HE TMpeBbImaronied 25 % MOIIHOCTH
UCHIbITEIBaeMOro apuratesns. [Ipu onpeneneHnu MOIIHOCTH JBHUTaTeNsi ¢ UCIOJIb30BAaHUEM CTEHIOB
OJIHOBPEMEHHO OIpPEIEISIOT ¢ rmomoiisio npuoopa KM-8910A pacxon toruBa. YacoBoit pacxon
TOTUIMBA HE JOJDKCH MPEBBINIATh HOMHHAIbHOE 3HaueHue Oosee yem Ha 10 %.

OIHUM U3 BaXXHBIX MapaMETPOB OIIEHKU ABUTATENS SIBISIETCS KOHLEHTPALUMs TOKCUYHBIX
AIIEMEHTOB B BBIXJIONHBIX razax. Ocoboe BHUMaHUE YAENAeTcs HAIMYHMIO OKCHIOB YTiepoja,
azoTa, Cepbl.

B Hactosiiee Bpemsi IEHCTBYeT KOMILIEKC CTaHIApTOB Ha TOKCHMYHOCTh OTPaOOTAHHBIX Ta30B
(OI') nBurareneit. [IpoBepka B OKCIUIyaTallud JUisi MaIlMH C MCHPAaBHBIM JIBUTATEIEM
ocymectBisercss B cootBerctBuu ¢ ['OCT 17.2.2.03-87. Ha HemoABM>XKHOM aBTOMOOMIIE C
MIPOTPETHIM JIBUTATENIEM MIPOBEPsiETCs coepkanne okcuaa yriepoaa (CO) u yriesogopoaos (CH)
B OI'. [IpenensHo nomyctumoe coaepxanne CO u CH npuseneHo B taba. 1

Tabnuya 1
IIpeneasno gonycrumoe coaeps:xkanue CO u CH no 'OCT 17.2.2.03-87 nas
aBTOMOOMJIEH ¢ KAaTAJIMTHYCCKUMHU HEHTPAaJIu3aTopamMu

[IpenensHO gomycTUMas 0ObeMHas [IpenenbHO JOYCTUMOE
BpallleHUs, |J0JIs COMIEpKAHUS OKCUA YTIepoa, Urcno MuImMHIpoB
Mua" % 70 4 BKIL. Goree 4
800+ 50 |3HayeHue, yKazaHHOE 3aBOJOM- 400 200 600
H3rOTOBUTENEM, HO He Oonee 1 %
3000 £100 |3nauenue, ykazaHHOE 3aBOJAOM- 300
n3roToBuTeNeM, Ho He 6oiee 0,7 %

3HayeHUs] MUHUMaJIbHOM M MaKCUMaJIbHOM YacTOTHI BpPAalllEHHUS JBUTATENsl YKa3bIBAlOTCS B
TEXHUYECKOH JTOKYMEHTAI[UU Ha HOBbII aBTOMOOMIIb.

[Tpu paboTe nM3enbHBIX ABUTaTelIed MPOUCXOJUT CPAaBHUTENIBHO OONBIION BHIOPOC CaxH M3-3a
0coOeHHOCTEeH cMeceoOpa3oBaHus M cropaHust TormmBa. C ApYyroil CTOpOHBI, HCHAPSIEMOCTb
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JIM3EIIbHOTO TOIJIMBA Ha TOPSIIOK HIDKE, 4YeM y OeH3uHa. [loaTomy mpoBepka paboToCiocoOHOCTH
nsurarens no cocraBy OI' ocymiectBisercss Ha AbIMHOCTH B coorBerctBuu ¢ I'OCT 21393-75.
HeiMomep pabotaer mo MeToy mpocBeunBanus cronda Ol onpenenennon nauHbl. HopMupyeMbim
noKa3aTesieM JIBIMHOCTH SIBIII€TCS HATypajbHBIM MoKa3zaTelb OcCiaablieHus CBETOBOTO IMOTOKA
Km! nmm xospdurment ocmabnenns ceeroBoro mortoka N,%. HaTypaneHblii mokasarelnb
ocnabieHus cBeToBoro notoka K,m* — Benuuuna, o6parnas Tosmuue cios O, onpenensercs mo
OCHOBHOM miKasie neiMoMmepa. Koaddurment ocnabnenus cBeroBoro noroka N,%xapakrepusyer
CTereHb 0cabIeHUsI CBETOBOTO MOTO-

Ka BCJIEACTBHUE IMOTJIOIIEHUs U pacceuBanus cBera O mpu mpoxoxkaeHuu uMu padboyeil TpyOsl
nsiMomepa ¢ 3 dextuBHoi 6a30ii 0,43 M. KoHTpons AbIMHOCTH omperensercs 0e3 Harpy3kd Ha
pexxrMe CBOOOIHOTO YCKOPEHHS, a TaKXkKe MPU MaKCUMaJbHOW YacToTe BpauieHus. Mi3mepenue Ha
pexxrMe CBOOOJHOTO YCKOPEHHMsS NPOHM3BOJUTCS HE MEHEEe YeM MpPU HIECTUKPATHOM ITOBTOPEHUH
YKCIa U3MEHEHHUS! YacTOThI BPAllleHHsI KOJIEHYaTOTO Baja JBUTraTeIsl OT MUHUMAJIbHOM 10 MaKCH -

MaJIbHOW C HMHTEpBalOM He Oosiee 15 c¢. 3acuuThIBaIOT cpenHee apu(METHYECKOE M3 YEeTHIpeX

MOCJIEA0BATEIbHO BO3PACTAIONIMX 3HAYEHHWH, pacroyiaralonxcsi B 30He mupuHon 0,25 ML o

mkane K. Ilocne ucnbiTanmii Ha pekuMe CBOOOAHOTO YCKOpPEHHUsS ¢ MHTepBajioM He Ooisee 60 ¢

IPOU3BOIUTCA H3MepeHue AbIMHOCTH OI' Ha pexuMe MaKCHUMalbHOM 4YacTOThl BpalleHUS.

H3mepenne cYUTaAlOT AOCTOBEpHBIM, eciau yepe3 10 ¢ mocne Bmycka OI' B mpubop 3HaueHuUs

JBIMHOCTH PacIiOIOkKEHBI B 30HE LIMPUHOM He Oonee 6 % no gonosnHuTenbHOU miKkane. [IpeaensHo
JOTTYCTHMbIE MTOKA3aTeNH IBIMHOCTU TU3ENIbHBIX IBUTATeNell MpUBEAeHBI B Ta0M. 2.

Tabauya 2

IIpenesbHO A0MyCcTHMBIE OKA3aTe/H ILIMHOCTH JAU3eJIbHBIX ABUraTes el 11
¢ dexTuBHOI 6a3bl AbIMOMEepa 0,43Mm.

IIpegensHO AOMyCTHMEIE

PexuMEI H3MepeHUs
3HAYEHHA [IOKA3ATENA

Hpenenbﬂo AONIYCTHMEIEe 3HAYEHHA

ABIMHOCTH B o nokasatens N, %
mony
CBoGoaHOE yCKOpeHue C magnysoM 1,2 40
KB IBC Bes sagnysa 1,6 50

MaxkcumanbHas yacTora
Bpamerua KB opu xos0-
CTOM Xojie 0,4 15

[Ipu omenke pabOTOCIIOCOOHOCTH [BUTaTesl B II€JIOM YUWUTBHIBAIOT JIETKOCTh €ro 3aIycka,
yCTOHYMBYIO pabOTy IOJT HAarpy3KOi U LIBET BBIXJIOMHBIX I'a30B.

JlerkocTh 3amycka JBuraTens OOecleyMBaeTCs HaJU4MeM BBICOKOTO KadecTBa TOIUIMBA,
TEPMETUYHOCTBIO TOIJIMBHOM CHCTEMBI, JOCTATOYHOM 4YacTOTOW BpalICHUs KOJIEHYATOro Baja,
OecrpensTCTBEHHbIM IOCTYIUICHHEM BO3JlyXa B IWJIMHAP, ONTHUMAJIbHBIM YIJIOM OINEpEeKEHUs
BIIPBICKA TOIUIMBA U UCIIPABHOCTHIO ITyCKOBOI'O yCTPOMUCTBA.

ITpu onenke paboTOCIOCOOHOCTH TOILIMBHOM CHUCTEMBI AU3EIBHOIO JIBUraTelis MepBOHAYaIbHO
IOpOBEPSIeTCS HaJIM4Yue TOIJIMBA, COOTBETCTBYIOIIETO YCJIOBMSM JKCIUIyaTallMd, OCOOEHHO
TeMIlepaType OKpy:Karomie cpenpbl. Eciiv TOIIMBO HE COOTBETCTBYET TEMIIEPATYPHBIM YCIIOBHSIM,
TO OHO B XOJIOJJHYIO ITOT0JTy 3aryCTeBaeT U MpeKpalaeTcs ero mnojaya k Hacocy. Heooxoaumo Taxke
YUUTBHIBaTh, YTO B TOIUIMBE BCEr/Ja HAXOJAWUTCS BOJa B pPACTBOPEHHOM COCTOSIHUM M €€
KOHLIEHTpAllis YMEHBINAETCs IIPU MOHMKEHUH TEMIIEPATyphl, T.€. BOJA BBIAEIAETCS U3 TOILINBA
U MOXET BBIMEP3HYTh, IEPEKPBHIB MOJauy TOILIINBA.

B n1uzenpHBIX JBHUraTensax C AJIEKTPOTMIPABIMYECKHMM HHXEKTOPOM B TOIUIMBO MOXKET
MoMalaTh MOTOPHOE MAacjo Yepe3 YIJIOTHUTENbHOE KOJIBI0, YTO MPUBOAUT K CHUKEHUIO JTaBJICHUS
BIIPBICKA M 3arpA3HEHUIO TOIUITMBHOTO ¢GuibTpa. Ilpu pasrepMernsanuu TOMIUBHONW CHUCTEMBI (B
TOIJIMBE MMEETCS BO3[yX) 3allyCTUTh JBHUraTellb MPAKTHUECKU HEBO3MOXKHO. B 3TOM ciyuae
cUCcTeMy HE00XO0AMMO MTPOKAaYaTh PyUYHbIM HACOCOM J0 MCUE3HOBEHHUS My3bIPHKOB BO3yXa.

CucreMa OYHMCTKH BO3JlyXa MPOBEpPSIETCS] NMEPBOHAYAIbHO BHEIIHUM OCMOTPOM Ha HalMuue
NOBpEeXJeHUH M pasrepmerusauuu. [locrymiieHue HeQUIBTPOBAaHHOTO BO3/AyXa B IMJIMHAPHI
HEJO0MYyCTUMO.
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OxkoHuaTenbHas MPOBEPKa CUCTEMbl OUYMCTKH BO3/1yXa OCYHIECTBISETCS BaKyyMMETPOM MpHU
BpaIICHUU KOJICHYATOTO Baja CTapTepoM. B COBpEMEHHBIX ABUTATENSIX HA BO3YXOOUHUCTHUTEIE
YCTaHABJIMBAETCS WHIUKATOp, YKA3bIBAIOIIWNA Ha CHUXKEHUE pa3psHKEHUS U HEOOXOIUMOCTH
3amMeHbl QuiabTpa. Jns obecrieueHus JIETKOro 3amycka 4acToTa BpAIEHUsS KOJIIEHYATOro Baja

JIU3ETbHBIX ABUTATEEH JODKHA HAXOAUTHCS B MpEAeiax: JeTOM — He Huxe 2 € 1, a 3uMon — 3

c™ L. Jerkuii 3aIlyCK JABHUIaTeNsl, 0OCOOEHHO IIPU OTPULIATENIbHBIX TEMIIEpPATypax, 00ecIeuynBaeTCs
HEpa3pbIBHOCTHIO IIENU CBEY HAKAJIMBAaHUS ITYCKOBBIX YCTPONCTB.

B coBpeMeHHBIX JAM3ENbHBIX JIBUTATENAX YCTAHABIMBAETCS CHCTEMa €ro  3alluThl,
MO3BOJIAIONIAS UCKJIIOYUTH 3allyCK HpPH OTCYTCTBUU HEOOXOAMMOIO YPOBHS OXJIaXAArOIIel
KUAKOCTH MM (M) Macia B CHUCTEMax, 4TO O0s3bIBaeT oIleparopa JesaTh IpeBapUTEIbHbIC
IIPOBEPKHU IEPEJL €r0 MTYCKOM.

OrneHka COCTOSIHUS IBUTATENs 110 ABIMHOCTH BBIXJIONA IPOM3BOAMTCA MOCIE ero nporpesa. B
3TOM Ciy4ae IpHU IOJOKUTEIbHON TeMIlepaType OKpYKaloIlel cpeabl B MCIIPAaBHOM JIBUraTele
oTpaboraBiiue raspl OecrBeTHbl. Ecim B mporecce 3KCIIyaTallud MAalIMHbBI BBIXJIOIHBIE Ta3bl
nproOpeTaloT YepHBI (TeMHO-OypbIif), roay0oi WM Oelblii IIBET, TO HEOOXOAMMO IMPOBECTH
HOUCK HEHCIIPABHOCTH.

UepHblii MaM TEMHO-OypbIil BBIXJION YKa3bIBa€T Ha HEIOJHOE CropaHUe TOIUIMBA H3-3a
CJIEJYIOLMX HEUCHPABHOCTEW: HU3KOE KadecTBO paclblia TOMIMBA (OPCYHKAMH; HapyIIEHO
NOCTYIUIEHWE BO3JyXa B IWIMHAP (3arps3HeHue (QuibTpa); NEepeo3UpoOBKa TOIUIMBA B
HAarHeTaTeJIbHbIX CEKLMAX HAacoca BBICOKOTO JaBJIEHHs; HENpPaBWIBHO YCTAHOBJIEH YroJl
OIIEpEeKEHUsI BIPBICKA; U3HOC LMJIMHJIPOIOPLUIHEBON TPYIIIbl; 3aHUKEH 3a30p B COINPSIKEHUU
BIIYyCKHOI'O KJlallaHa € THE3J0M M3-32 H3HOCAa KYJIauyKOB pacCHpeleUTEeNIbHOIO Baja WIH
3aBBIIIEHHBIX 3230POB KJIAIIAHHOTO MEXaHU3Ma.

benblit 11BeT BBIXJIONHBIX ra30B MpH pabouell Temreparype ABHUraTellss U IOJIOKUTEIbHOU
TeMIIEpaType OKpY)Karolled cpeabl yKa3blBaeT Ha MOMaJaHuE BOJbl B LWIMHIPHI U3 CUCTEMBI
OXJIQX/IEHUS dyepe3 MPOKJIaJIKy ToyloBKU Onoka. [Ipu oTpunarensHbIX TemnepaTypax Oenblil LBET
ABJISIETCS CJIEICTBUEM KOHJIEHCALIMM BOJSHBIX IaPOB, HAXOASIIIUXCS B BHIXJIONHBIX T'a3ax.

['osy00#l 1BET BBIXJIONHBIX T'a30B yKa3blBa€T Ha NPUCYTCTBHE B KaMepe CrOpaHus Macia,
KOTOpPO€ TIOCTYyNaeT BMECTE C 3arpsA3HEHHbIM TOIUIMBOM MM U3 CHCTEMbl CMa3KU uepes3

YIUIOTHCHUS KIIAIIAHOB H (I/IJ'H/I) uepe3 COIpPsOKCHHUC «TWIMHAP — IIOPIIHCBLIC KOJbLA» IIPpH
3HAYUTCIIbHOM U3HAIIMBAHUHU MaCJIOChbEMHBIX KOJICII.
HpI/I NpCaACIIbHBIX 3HAUYCHUAX KOHTPOJUPYEMBIX napameTpoB, OIICHUBAKOIINX

paboTOCIIOCOOHOCTh JIBUTATENS B LIEJIOM U HEYCTOMUMBOW paOOTHI MO/ HArpy3KOM, MPOU3BOIUTCS
JUAarHOCTUPOBAHUE €TI0 CUCTEM.

KoHTpoibHbIE BOIPOCHI /i1l CAMOIIPOBEPKHU
1. Kakue METOAbI JUArHOCTUPOBAHUA MAalllMH BBI 3HaeTte?
3. Kak mpou3BoIuTCs IPOTHO3UPOBAHUE OCTATOYHOTO PeCcypca JUArHOCTHPYEMOTO 00beKTa?

OcHoBHas nuTeparypa:
[1-5] u3 paznena 7.
JlononHuTENbHAS IUTEPATYpA:
[6,8] u3 paznmena 7.

JladopaTopuasi padora Ne3.

Tema: Onpezenenrie OCTaATOYHOTO pecypca JBUTATENS.
[lenp paGotel: M3ydeHuwe mapameTpoB, XapaKTEPU3YIOMIUX TEXHUYECKOE COCTOSHHE IBUTATEIS,

OIpElEJICHUE OCTATOYHOIO0 pecypca JBHUrareis I[OJIbEMHO-TPAHCIIOPTHBIX, CTPOUTEIIBHBIX,
JIOPOKHBIX CPEJCTB U 000PYIOBaHMUS.

3agaHI/Ie: I/ICHOHBSyﬂ HUCXOJHBIC TaHHBIC OIIPCACIUTD OCTaTOYHBIHN peCcypcC ABUTATCIIA.
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Ha CJIM, kak mpaBujo, yCTaHABIUBAIOTCS IU3EJIbHBIE JBUTATENN, HEUCIIPABHOCTH KOTOPBIX
MOTYT OBITh BbI3BaHbI HEUCIIPABHOCTSAMU TOIUIMBHOM anmapatypsl (10 40 % oTka3oB).

TonnuBHasg anmapaTypa [JOJDKHA oOecleurBaTb MHUHUMANbHBIA pacxoj TOIUIMBA TMpHU
JOMYCTUMBIX 3HAYEHUAX BBIOpOCA TOKCHYHBIX KOMIOHEHTOB C OTPa0OTaBUIMMH Ta3aMH |
YpOBHEM IIyma. JTa 3ajladya peuiaeTcs ONTHMM3alMeld Havalla BIPHICKA, IIUKIOBOM MOAa4Yd U
KaueCTBOM pacliblla TOIUIMBA B 3aBUCUMOCTH OT 3arpy3KH JBUTATENS U YCIOBHUM €ro paboThl.

B nacrosiiiee Bpemst Bce 0oJiee MIMPOKOE PACIPOCTPAHEHUE MOIYUHIIA CUCTEMBI JIEKTPOHHOTO
ylpaBiieHUus1 pabOTOM NMU3EIBHOIO JBUTATENs, KOTOPblE 00ECIEeYrBaOT COOTBETCTBUE €I0 CAMBIM
KECTKUM TPEOOBAHUSAM MO TOKCHMYHOCTH OTPabOTaBIIMX Ta30B MPU MUHUMAIBHOM pacxoje
TOILINBA.

OCHOBHBIMM TIapaMeTpaMM, XapaKTePU3YIOUIMMU TEXHUYECKOE COCTOSHUE TOIUIMBHOM
anmapaTypel C MEXaHHYECKOM CHCTEMOW YIpaBieHHs Nojauu ToruBa (puc. 1), sABIAIOTCA:
JaBJIEHHWE BIIPHICKA M KAdyeCTBO pacCHbUIMBaHUs TOIUIMBA (OPCYHKaMU, MPOU3BOAUTEIHbHOCTH
[IOJIKAUMBAIOIIETO HAacoca M 3JEMEHTOB TOIUJIMBHOIO HAacoca BBICOKOI'O JIaBJIEHUs, H3HOC
IUTYH)KEPHBIX Iap U KJIAaHOB, YIoJl ONEPEeXEeHUsI I0/1auu TOIUIMBA, COCTOSIHUE (PUIBTPOB rpy0oit
U TOHKOH oOuuCTKU. lIpoBepke B MepBylO odYepelnb IMOABEPraroT (QUIBTP TOHKOH OYHCTKH,
NEepernycKHON KiamaH M MOAKAYMBAIOUINI HAcOC, COJEep>KaHuE YIrIIeBOJIOPOAOB B OTPaOOTaBIIMX
raszax. [laBmenue nepen ¢punbTpoMm AoxkHO ObITH He MeHee 0,09 MIla, a mocie puimbTpa — B
npeaenax 0,06-0,08 MIIa.

OxHO# U3 TIIaBHBIX MPUYHH OTKA30B TOILTMBHON CHCTEMBI SBIISICTCSI HEHCIIPAaBHOCTH (JOPCYHOK.
[Ipn uarHOCTUpPOBaHUM JBUTATENS MNPUMEHSIOT JBa BapuaHTa MPOBEPKU TEXHUYECKOTO
cocTosiHUSL (POPCYHOK: CO CHSATHEM C JBUTArteNnss ©W 0e3 CHATHS C HUCIOJb30BAHHEM
NPUCIIOCOOIEHUS, KOTOPOE TMO3BOJSAET OMpEAeisaTh JaBlIEHHE U KayecTBO PACIbUIMBAHUS
ToruBa GopcyHKoi. s pasHBIX aBUTaTeNied naBiieHWe cpabaTeiBaHusi paBHO 13-21 MIla.
KauecTBo pacnbuivBaHHs ONpeAeNseTcss CTETOCKOIIOM IPU HAarHETaHWM TOIUIMBA B (DOPCYHKY
npucnocoOieHreM. BHpbICK CONpOBOXKJIAaeTCs YETKUM XapaKTEPHbIM 3BYKOM yapa HIJIbI
dopcynku B cemie. [IpoBepsioT Takke repMeTHIHOCTh popcynku. CHUXKEHHE AaBlieHus ¢ 28
1o 23 MIla nomxkHO POJOKAThCs He MeHee 5 ¢. [l mpoBepku paboToCcrmocoOHOCTH POPCYHOK
MPUMEHSIOT TAK)Ke MAKCUMETPBHI.

[Ipu mpoBepke pabOTOCIIOCOOHOCTH TOILUIMBHOTO HAcOCa JaBlICHHE, pa3BUBAaEMOE KaxIoi
IUTyH)KepHOM mapo, nokHo ObiTh He MeHee 30 MlIla. Eciu oHO MeHblne, TO Hacoc
OTHPABIIAETCS B PEMOHT. | €epMETUUHOCTh HAarHETATEJNbHOI'O KJIallaHa MPOBEPSIETCs MPU J1aBJICHUU
15 MIla, no JOCTHKEHUU KOTOPOTO OTKJIIOYAIOT MMojady ToruBa. Eciu BpeMs nageHus JaBleHUs
1o 10 MITa ne 6osee 10 ¢, To Hacoc OTIPaBISAETCS B PEMOHT.

HepaBHOMEPHOCTD HarpyKeHHsI LIMJIMHIAPOB IPOBEPSAETCS MIPH NTOOYEPEAHO» UX OTKIIOUEHHUH.
Omna onpenensiercst mo ¢popmyie

H= 200 (Nmax - Nmin ) / (Nmax + Nmin ),
I7ie n — 4acToTa BpauleHus Baja. Jlomyckaercs HepaBHOMEPHOCTh HArpyKeHus HUINHAPOB HE
6omee 15 %.

[Ipy nMarHOCTUPOBaHUM TOIUIMBHOM CHCTEMBI NIPOBEPSETCS Yroyl ONEpPEeKEeHU: I0Jauu
TOIUIMBA, KOTOPBII OKa3bIBAET BIUSHUE HA MOJHOTY M KAYECTBO CTOPAHMS TOIIUBA.
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Puc. I- TornmBHas cucTeMa ¢ MEXaHUYECKHM YIIPABJICHHEM ITOJIa4H TOTUIBA:
1 — tomnuBHBIA Oak; 2 — QuiabTp IpyOoil OYMCTKH;, 3 — TOIUIMBOINOIKAYMBAIOLINKA Hacoc; 4 -

TOIUIMBHBIN HACOC BBICOKOTO JIABJICHHS; 5 — My(]Ta ONEpEeKeHHUs yIiia BIPBICKUBAHUS; 6 - pErynsTop;
7 — (ubTp TOHKON OUMCTKH; 8 — mepenmyckHol KkinanaH; 9 — ¢opcynka; 10 — nMHBO3BpaTa TOILIHBA;
11 — nuHMs U30BITOYHOTO MOTOKA TOILUIMBA

JluarHocTUpoBaHHE TOIJIMBHOM CHUCTEMbl TU3ENIbHBIX JIBUraTelel C 3JIEKTPOHHOM CUCTEMOM
yIOpaBieHUs TMOJa4d TOIUIMBA pPAcCMOTPUM Ha IMpUMEpPE AaKKyMYyJISTOPHOM CHCTEMBI C
EKTPOTUPABINYECKUM HHXKEKTOPOM (Hacoc-(hOpCyHKOIT), O3BOJISIOUIMM MTOBBICUTH /1aBJICHUE
Bripeicka 10 200 MIla qnist nepcrieKTUBHBIX Mozenel. [IpryuemM TOMIMBO MOCTOSHHO MOCTYHAET K
UHXeKTopy npu ManoM Aasienuu (0,25 MIIa).

Kax npaBuio, 3eKTpOruapaBInyecKuili UHKEKTOP MMEET TOIIMBHYIO U MAacCJISIHYIO CEKIIHH,

paszieJIeHHbIe MEX/1y COOOH B TOJIOBKE 0JIOKa IMJIMHIPOB MPH MOMOIIM YIUIOTHUTENIBHBIX KOJEH
(puc. 2).
VYpoBeHb Macia B KapTepe JABUraTessi Bcerja JO0KEeH HaXOAUTHCS Yy BEpXHEH METKH yKa3aTels.
MHTEHCUBHOCTh M3MEHEHHUS YPOBHS Macjia BO MHOI'OM 3aBUCUT OT TEXHHUYECKOTO COCTOSHUS
nsurarens. Pacxonq macna He JoikeH ObITh Oonee 3,5 % HM3pacxXxoJ0BaHHOTO TOIJIMBA JJIs
KapOropaTopHbIX ABurarenei u 5 % s auzenbHbIX. [Ipu npoBepke ypoBHs Maciia HEOOXOMMO
oOpamiate BHMUMaHME€ M Ha KadecTBO Macia. OCHOBHOE BHHUMaHHE IIPU A3TOM YJIENSIOT €ro
NPO3PAaYHOCTH U OTCYTCTBUIO Karenb OXJaxJaromed xuakoctd. OOBEKTHBHO KauyecTBO Macliia
OLIEHMBAIOT METOJIOM CIEKTPaJbHOIO aHajiu3a, Korja MnpolOy Macia CXKHUIalT B BBICOKOTEMIIE-
paTypHOM IJIAMEHU M C TIOMOIIBIO CIIEKTporpada perucTpupyroT NpoayKTsl u3Hoca. [TomyueHHbie
pe3yabTaThl MOABEPTaOT KAYECTBEHHOMY U KOJIMYECTBEHHOMY aHAJIN3Y.

IIpumep 1

[Tpu auarnoctupoBanuu nsuratens AM3-238HbB ¢ napaboTtkoii ¢ Hauana skcmtyatauuu 5000
MOTOYacOB OBUIM TOJY4YEeHbl CJEIyIOIlMe 3HAueHHs KOHTPOJIUPYEMBIX IMapamMeTpoB:
MaKCHMaJbHBIN 3a30p B IIATYHHBIX noAmMunHUKax — 0,31 MM; pacxoJ KapTepHbIX ra30B —
130 sn/mun; yrap macaa — 0,50 xr/m-u. Onpenenutbs OCTaTOYHBIM pecypc ABUTaTesis Mpu
YCJIOBHH, YTO PEMOHT €0 HE IPOU3BOJIMIICS U JaHHBIE 10 3aMepy KOHTPOJIUPYEMBIX TapaMeTPOB
IIPY NIPEAIIECTBYIOLINX 3aMEPAX OTCYTCTBYIOT.

Pemenue. B paccmMaTpuBaeMoM ciy4dae OCTaTO4HBIH pecypc apurarens SIM3-238Hb
ornpezensiercs o ¢opmyie (1) ¢ yaeroMm Tpex mapameTpoB M CpeJHUX 3HaUeHUi a. HomMuHanbHbIe
U TIpejieNIbHbIEe 3HAaUeHHs] KOHTPOJIMPYEMBIX TapaMeTpoB IpUHUMAaeM 1o Tabi. 1

OnpenensieM npupalieHe apaMeTpoB U OCTATOYHbIN pecypc.

JI1s maTyHHBIX TOAIIUITHUKOB:

AW,=0,31-0,12=0,18 (wm),
AU,=0,50-0,12=0,38 (mm),
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0,38"/15

— — 1 | = 3400 (MoTo4acoB).
0,19 /15

toe. = 5000
Jlist pacxo/ia KapTepHBIX Ta30B:
AH; =130 - 80 = 50 (;1/mun),

AU, =180 - 80 = 100 (:1/mun),

100 lerE

—5——1 | = 6000 (MoTo4acos).
50 /13

t,er = 5000
Jlnist pacxojia Macia Ha yrap:
AH; =0,50 - 0,25 = 0,25 (xr/a),

.ﬂHHp =0,75-0,25=0,5 (xr/u),

0 51/1,2
toer = 5000 ————1 | = 2000 (moTO4acOR).
50 /1.2

OcTaTtoyHbIi pecypc ABUTATENs] IPUHUMAEM 110 MPEIEIbHOMY PacXo1y Maciia Ha yrap.

Jlokanu3anuio KOHKPETHBIX HEUCIPABHOCTEH IPH OLEHKE pPabOTOCIIOCOOHOCTH JBHUTATENs
MOYHO OCYIIECTBHUTh Y€pe3 THarHOCTHUYECKYI0 MaTpuity (puc. 3).

JuarnoctupoBanue pabOTAIOUIETO ABUTATENs] B ILEJIOM TNPOM3BOAUTCSA 1O 3¢ HEeKTUBHOU
MOIIHOCTH, YAECIbHOMY pacxoay TOIUIMBA, COCTAaBY BBIXJIONHBIX Ta30B U aKyCTUUYECKHUM
npusHakaMm. [Ipy AOMyCTHUMBIX 3HAYEHUSAX KOHTPOJMPYIOIIMX IapaMeTPOB MPOTHO3UPYETCS
paboTOCTIOCOOHOCTh JBUraTeNsi Ha OOBEKT€ W COOTBETCTBEHHO MPHU TNPEICNIbHBIX WIH TPU
3HAUEHUSAX OCTATOYHOI'O pecypca MeHee HapaOOTKU 10 MEpPBOr0 TEXHUYECKOIo OO0CIy>KHBaHUS
JUAarHOCTUPYIOTCS €r0 CUCTEMBI.

HauGomnpiiee KomuecTBO BO3MOXHBIX HEUCITPABHOCTEH CBS3aHO C TOTUIMBHOMW ammapaTypou, o
YeM CBUJETENIbCTBYET AMArHocTuyeckas Marpuia. [locaenoBarenbHOCTh BBINOIHAEMBIX ONEpaluii
IIPU OLICHKE TEXHUYECKOI'0 COCTOSIHUS TOIIMBHOW ammaparypbl AU3EJIbHOIO JBUTaTeNs IPHU €ro
TPYZHOM 3alycKe: MpOBEpKa COCTaBa M OObEMa TOIUIMBA; IMPOKAYKa TOIJIMBHOW CHCTEMBI,
yAaJIeHUe BO3/lyXa; IPOBEPKA JABIEHUs, Pa3BUBAEMOI'0 TOIUIMBHBIM HACOCOM BBICOKOTO JaBJICHUS,
U JaBJCHUS BIPHICKA TOIUIMBA; OIICHKA CTENEHW 3arpsi3HEHHOCTH BO3IYIIHOTO (HUIBTPA;
IIPOBEpKA yIjia ONEepeKEHUs BIPBICKA.

[Ipy 1onmycTUMBIX 3HAYEHMSIX [apaMeTpPOB, OLICHMBAIOIIUX TEXHUYECKOE COCTOSHUE
TOIJIMBHOW amlnaparypel, M TPYAHOM 3aIllyCKEe JBHUIaTelsl NPOBEPSETCA TI'€PMETHUYHOCTh
WIMHAPA 10 JaBjieHuto cxkatus. [Ipu ero 3HaueHusX HUXKE TOMYCTUMBIX MPEEIIOB MPOBEPSIOTCS
LWIMHIPOIIOPIIHEBAs TPYNNa W Ta30paclpefc/InTEeIbHbId MEXaHU3M 110 JIOIOJHUTEIbHBIM
napaMerpaM, OLICHHBAIOUIMM TEXHUYECKOE COCTOSIHME 3TUX CUCTEM. TpPYIHOCTh 3alyCKa TaKKe
CBSI3aHO M3-3a 3aHM)KEHHOW YacTOTHI BPAILlEHHs KOJIEHYATOrO Baja ABUraTeNs.
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JIOKAJIM3AL MU HeHCIDABHOrTeE TTRO
Puc. 3 - JInarnocTryeckast MaTpulia JJokanu3auuu HeuctipasHocten /IBC

[Tonck BO3MOKHBIX HEMCITPABHOCTEHN IIPH JIETKOM 3aIlyCKe JIBUTATeNsl HAUUHAETCS C aHaJIu3a
MOKa3aHU MPUOOPOB, XaPaAKTEPUIYIOIINX €ro paboTOCTIOCOOHOCTh M aKyCTHYECKUX MPU3HAKOB
HEUCIIPABHOCTEH.

[lo naBneHuio Macia OLIEHMBAIOT COCTOSIHUE KPHUBOLIMITHO-UIIATYHHOIO MEXaHW3Ma M CHCTEMBI
cma3ku. CHIMKEHHME JaBJICHUS Macia W3-3a W3HALIMBAHUS CONPSDKEHUN KPUBOIUMITHO-IIATYHHOTO
MeXaHU3Ma OLIEHUBAETCS MOCPEICTBOM aKyCTHUECKUX MpU3HAKOB. CTyKHU CIBIIIHBI 0€3 MpubopoB,
HO JJISl JIy4yIIEero BOCHPHATHUS HMX MPOCITYIIMBAIOT CTETOCKONoM WM (oHeHgockonoMm. CTyk
KOJIEHYATOr0 Baja C M3HOMIEHHBIMH KOPEHHBIMU MOJIIUITHUKAMU [JIYXOT0 TOHA XOPOIIO CIBIIIEH
BOJIM3M pazbeMa ¢ KapTepoM, a B M3HOIIEHHBIX IIATYHHBIX MOJIIUIHUKAX — PE3KHH CTYK B 30HE
BEPXHEro TOJOXKEHHs IIATYHHOW IIeWKu KojeHuaToro Baja. CTyK B HIATYHHBIX IMOAIIUIHHKAX
JIETKO MOKHO OIpENEeNUTh, OTKIIIOYas MOOYEpeHO IMIMHIpPLL. B HepaboTaromieM LMIUHApPE OH
3HA4YUTENbHO ycuinBaeTcs. CTyK MOPIIHEBBIX MaibleB B M3HOIICHHBIX FHE3aX — PEAKUil, B 30HE
UWIMHIPOB ONMKe K ToJoBKe 0j0Kka. OTCYTCTBHE CTYKOB B KPUBOIIUITHO-IIATYHHOM MEXaHU3ME
IIpY HU3KOM JIaBJICHUH Macija yYKa3bIBaeT Ha HEUCIIPABHOCTh CUCTEMbI CMa3KHU.
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OTKJIOHEHME TMOKa3aHUM yKazaTessl OXJIAKIAIOIMIEH MKUIKOCTH OT ONTHUMAJIbHON BEJIWYHUHBI
OTpakaeT HEUCHPABHOCTh CHUCTEMbl OXJIaXJCHUsA. BbIsiBIeHHE KOHKPETHOW HEHUCIPABHOCTU
MPOM3BOAUTCA IO  JPYTUM  JUArHOCTHYECKUM  IMapaMeTpaM,  XapaKTepH3YIOIIUM ¢
paboTOCIIOCOOHOCTD.

[Ipu 3aTpyaHEHUN OMPEIETUTh HEUCIIPABHOCTD 110 KOMOMHAIIMN TUAarHOCTHYECKUX ITapaMeTPOB
MPOBOJIUTCS YIITYOJIEHHOE TUAarHOCTHPOBAHHUE C BO3MOXHOCTBIO MIOCTAHOBKH JHArHO3a MO OJHOMY
napametpy. Hanpumep, npu HapymeHUU repMETHYHOCTH ITUIMHAPA HEUCIIPABHOCTh ONPEACIISIOT
M0 MECTY BBIXOJa BO3/lyXa, [10JJaBAEMOr0 MOJI JABJICHUEM B IIWJIMHJIP.

Bonpockl 1 caMOIIPOBEPKH:
1.Kakue napaMeTpbl ¥ TEXHUYECKUE CPEACTBA MPUMEHSIOTCS IIPU JUArHOCTUPOBAHUU
BUTATEIIS?

OcHOBHast TUTEpaTypa:
[1-5] u3 pazmena 7.
JloToTHATE bHAS JIATEPATYPA:
[6,8] u3 paznena 7.

JlaGopaTopHasi padora Ne4.

Tema: /luarHocTHpOBaHUE TPAHCMUCCUU IOJBEMHO-TPAHCHOPTHBIX, CTPOUTENIBHBIX, JTOPOKHBIX
CPEeACTB U 000PYAOBaHUS.

[lenb paborel: M3yueHue mopsaka AMArHOCTUPOBAHMSI TPAHCMHCCHM IOAbEMHO-TPAHCIOPTHBIX,
CTPOUTENBHBIX, IOPOKHBIX CPEJACTB U 00OPYJOBAHUS.

3ananue: CorlaCHO MCXOAHBIM JITaHHBIM OIPEAEIUTh CyMMapHble HOMHUHAJIbHBIE U MpEIENbHbIC
YIJIOBBIE 3a30PbI Traya

OCHOBHBIMU cOOpPOYHBIMU eAMHULIAMU TPaHCMHCCHH [10J{bEMHO-TPAHCIIOPTHBIX,
CTPOUTENBHBIX, JOPOKHBIX CPEJICTB M 00O0pYHOBaHMS SIBIAIOTCA: KOpOOKa OTOOpa MOIIHOCTH,
KapJaHHbIC TIepesadd, CIeIICHHe, KopoOka mepead, TIaBHAs Iepegada, KOJeCHas INepeaada.
Haunbonbiee pacnpocrpaHeHre B COOpPOUHBIX €AMHMIIAX TPAHCMUCCHUU IOJYYWIM 3yOuaThle,
IUIMLIEBBIE, IIIIOHOYHbIE, KapJAaHHbIE U TOJIIIUIHUKOBBIE CONpsDKEeHUsA. M3HOC MX NMPUBOAMUT K
YBEJIMUYEHUIO CYMMAapHBIX YIJIOBBIX 3a30pOB B MEXAaHU3Max CHUJIOBOW Iepefaydd, IMOBBIIICHUIO
nryma v BUOpauuii, HapyleHHIo MJIaBHOCTU B padoTe ¥ N3MEHEHUIO TEMIIEPATYPBhI.

M3MeHeHne CyMMapHbBIX VIJIOBBIX 3a30pOB 3aBUCUT oOT Hapabotku. I[locne mnepuona
npupabOTKKU HAOII0JaeTCs HE3HAUMTENbHBIH POCT CYMMAapHOTO YIJIOBOTO 3a30pa, HO IpH
OTpe/ielIeHHOW HapabOTKe HacTymaeT MepHoJ] MPOrpecCHpYIOLIEro M3HOCa COMPSKEHUH, KOraa
YIJIOBBIE 3a30pbl MEXaHUYECKUX Iepesiad YBEeINUnBaoTcs B 6-15 pas.

VYrnosele 3a3o0pbl (M0QTH) ompexaenstor npubopamu monenun KM-4832 u KHM-139009,
pa3Melnas ux Ha BbIXoJie (MJIM Ha BXOJI€) MEXaHUYECKUX Tepead Mpu 3aTOPMOKEHHOM BXoe (Win
BbIxoJie). llpenenbHblii cymmapHblii yrinoBoit 3azop @ Tpancmuccun CHIITM 3aBucuT oT
KoJinuecTBa conpsikeHui u paBeH 20-80 rpaxycos (6-25 panuan).

CymMmapHbIii OOKOBOW 3a30p SBJIAETCS WHTETPAJIbHBIM IIOKa3aTelieM W HE JaeT MOJIHOro
IIPEJICTABJICHUS O TEXHUYECKOM COCTOSIHUU OT/IENBbHBIX COOPOYHBIX €TUHMI
u conpsokeHuil. [lpm  OTKJIOHEHMHM CcyMMapHOro OOKOBOTrO 3a3opa OT JIOIycTHMa

3HAYCHUU MIPOBOJTUTCS JTUATHOCTUPOBAHUE OT/ICJIbHBIX COOPOYHBIX CAMHUIL
Jist  KaxAoro  CONpSDKEHHsI  OMPEAeNsoT  3a30psl Mo cieAyomuMm — Gopmynam:
O JUJIS 9BOJIBBEHTHBIX CONPSDKCHHM
¢ = K] /(mz), (1)
O 71t TPSAMOOOYHBIX COTIPSIKEHUH
¢ =K]/D, (2)
31ech () — YrIioBbIe 3a30pbl, rpad; K — K03)PUIIMEeHT, yIUTHIBAIOIIUN BU CONPsKEHUs (Ta0l.
11.6); J— OOKOBBIC 3a30pbl, MM; mn, Z — COOTBETCTBEHHO MOJYJb W YHCIO 3yObeB; D —
HapyKHbBII JTUAMETP CONPSTaeMbIX JETajaeH, MM.
Tabnuya 1
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3aBucumoctb K03 puurenta K oT BUaa CONPSKEHUU

Bun conpsbxenns K

OBOJIbBEHTHOE:

MATUHAPUYECKOE

1 KOHUYECKOe 122

UepsstuHoe 114,6

[nuueBoe 132
[TpssmoGouHoOE:

[IIIOHOYHOE 95,5

[UIALIEBOE U KYJIAYKOBOE 114,6

KYJIAYKOBO-/TUCKOBOE

Y IIIApHUPHOE 305,6

bokoBble 3a30pbl ISl HUIMLEBBIX COEAMHEHUN OIPENENAIOT M0 JUaMeTpy Baya, 3yO0uaTbIX
LUJIMHAPUYECKUX — 10 MOJYJIIO M YUCITYy 3yObeB, a 3y0UaThIX KOHMUECKUX — MO MOJYJII0, YUCITY
3y0beB, 3HAUEHUSIM MEXIEHTPOBOIO U CPEAHETO KOHYCHOTO PaCCTOSHUS.

IIpeenbHbIE YIIOBEIE 3a30PbI UL SBOIBBEHTHBIX 3aLEILICHUH ONPEAEIsIIoTcs 1o (GOpMyIIe
Jrnp = Jmin T+ {:THDMI + Tiowe + ijZSlﬂ(Itw, 3)

tie T gp1s Loz — AOIYCKH HA CMEIIECHHE HCXOIHOTO KOHTYpA JUISl IECTEPHU M KOJIeca, MKM;
f — mpenenbHOE OTKIIOHEHHE MEKOCEBOTO PACCTOSHHSA, MKM; iy, — YTOJ] 3alleTUICHUS,
rpan.

[TpenenbHble 3HAYEHUSI OIS COOPOUYHBIX EIUHUL] ONIPENIEISIFOTCS CYMMUPOBA- HUEM
IIPENEIIbHBIX 3HAUYEHNUN JUIS1 OTJIEIBHBIX CONPSKEHUN:

Prp = Li=1 Prpi
1€ 1 — KOJINYECTBO COIPSDKEHUH B IMarHOCTUPYEMON MEXaHMYECKOM Iepeaye.

Jlns ompeneneHus paboTOCIOCOOHOCTH COOPOYHBIX EAUHMIL TPUMEHSIOT U JApyrue
napaMeTpsl: KMHEMAaTHYECKYH0 HEPaBHOMEPHOCTb; MHTEHCHBHOCTb W3MEHEHHUS TEMIIEpaTyphl
IpU TIOCTOSIHHOM Harpy304HOM M CKOPOCTHOM pPEXHMax; BHOPOaKyCTHMUECKHE CHUTHAJIbI,
reHepupyemble cOOpOUHON eAMHHULIEH B Ipolecce paboThlI.

KunemaTtnueckass HEpaBHOMEPHOCTH MPOSIBISAETCS B OTKJIOHEHUU MEepelaBaeMOro MOMEHTa
3a OJMH OOOpOT Bajla MEeXaHWMYecKoW mepenauu. JMHaMHUyecKHe YyCWIMs, CBA3aHHBIE C
nedekTaMu 3y04aroro 3aleIuieHus] U MOJIIMIHUKOB MOTYT MpPEBBIIATh MOJE3HYI0 HArpys3Ky
6osee yeM B 3 pasa.

NHTEeHCUBHOCTh  U3MEHEHHUs  TeMmImepaTypbl  COOPOYHOW  €QMHMIBI  XapaKTEpU3yeT
MEXaHUYECKHE IOTEpH B Hel. l3MepeHue TemiepaTypbl MNPOU3BOAIT TEPMOMETPAMU C
MarHWTHBIM KpEIUICHMEM Ha pEryJsipHOM TEINIOBOM pexnMme B TedeHue 20-60 MuH u
CPaBHUBAIOT C STAJIOHHBIMHM 3HAUYEHHUSIMU PeryispHBI TEIUIOBONH pEXUM HACTYIaeT CIycTs S-
15 MuH TOCyIe BKJIIOUCHHS TIepeaadn B padboTy.

BubpoakycTiueckue CHUrHaibl MOTYT HCIIONIBb30BAaThCs HPH OIEHKE PabOTOCHOCOOHOCTH 000
cOOpPOYHOW €AMHHULBI. YpPOBEHb BHOpAllMU U IlIymMa 3aBUCUT OT 3a30pOB B CONPSKEHHUSX,
HecOaTaHCHPOBAHHOCTH BPALIAIOIIMXCS MacC, HEPOBHOCTEH MOBEpXHOCTEH KaueHus u T. 1. Meron
OCHOBBIBA€TCSI Ha M3MEPEHUHM 4YacTOThl M aMIUIMTYIbl 3BYKOBBIX KoJieOaHUM, MOJYUYEHHBIX
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cOOpOYHOHN emUHHIEH B TpoIecce paboThl, M COMOCTABICHUH ITHX 3HAYCHUN C STAJTOHHBIMH.
HenocraTtkom maHHOTO METO/Ia SBISETCS OTCYTCTBUE HAJACKHBIX CITIOCOOOB pa3IelieHUs MOJIE3HBIX
CUTHAJIOB U TIOMEX.

Bonee TouHO cOOpOUYHBIC €AMHUIIEI TPAHCMUCCUH JTUATHOCTUPYIOTCS M MO JIPYTUM HapameTpam,
XapaKTEepU3YIOIIUM HMX TEXHUYECKOe COCTOosiHMe. Tak, CIemIeHHe IUarHOCTUPYIOT 10
CcBOOOMHOMY Xoay menanu (25-45 M), MOTHOTE BKIIOYCHUS W BHIKIIOYEHUs ero. [lomHoTa
BKJIIOUEHUSI OLEHUBACTCSI OTCYTCTBHEM MPOOYKCOBKH, a BBIKJIIOUYEHUS — JIETKOCTHIO
nepexitoueHus nepeaad. Kapaanuelil Baja JOTOIHUTENBHO IPOBEPSETCs Ha OMEHHE, KOTOPOe He
JOJDKHO TpeBbIaTh 2 MM. PaGoTocnocoOHOCTh TMAPOMEXaHUYECKUX Mepenad JIOMOTHUTEIbHO
OLICHMBAETCS: TI0 JABJICHUIO Macia B IVIABHOM MarucTpajid Ha PeKUMax XOJOCTOTO XO0/a, JABHKE-
HUSL U HakaTa; MO 3a30py MEXAY TOJKATEISIMU U PETryJIUPOBOYHBIMU BHHTAMH MEXaHU3MOB
yIpaBJI€HUs 30J0THUKAMHU 10 TEMIIEpaType Macia.

IIpumep 1 Ompenenuth CyMMapHble  HOMHHAJIbHBIE U TIPEICIbHBIE  YIJIOBBIE
3a30psI Taraua MoA3-7405.

Pemenne. B ocHOBY pacuera cyMMapHOIo YrjoBOTO 3a30pa MOJIOKUM KHHEMAaTHYECKYIO
CXeMy TAradya, KOTopasi JOMOJIHEHAa 0003HAUYCHHUSIMHU IIJTUIEBBIX coeanHeHnid. HoMuHanbHbIe U
MpeJeNbHbIE YIJIOBBIE 3a30pbI OMpelessieM MO COOPOYHBIM EAMHMIIAM B IOCIENOBATEILHOCTU
nepeaund KpyTSAIIero MOMEHTa: KopoOka otbopa, momuoctu (KOM), kappannas nepenauya,
ruapomexannueckas nepenaua (I'MII), senymuii moct (BM).

Jns kopoOku 0oTOOpa MOIIHOCTH pPacCMaTpUBaeM TpPU I[UIMLEBBIX COCAWHEHHS M OJHO
HIMOHOYHOE MPSMOOOYHOE, a TAaKXKE JIBa ABOJIBBEHTHBIX 3alleruieHus B My Te oTkiaroueHuss KOM.
bokoBble HOMUHaNBHBIE (JHoM) M IpedenbHbIE MpsIMOOOY-HbIE 3a30pbel npuHumaem no HT/I, a
npeeabHbIe IS SBOJIBBEHTHBIX 3allelUIeHH onpenemnseM o Gopmyne (11.5).

Tak, misa osBonbBeHTHOro 3aneruieHus KOM mnpenenpHbIE OOKOBOM 3a30p € y4eTOM

HOMHHAJILHOTO O0KOBOTO Jyiony — 185 MKM paBeH 725 MKM:
Jnp =185+ (250+250+ 290) 0,684 = 725 (MKM).
WcxoaHble TaHHbIE W pe3yabTarhl pacuera mo ¢opmynam (11.3) — (11.5) 3anocum B Tabm.
11.7.

[Ipenenbusiii yriosoi 3a30p KOM cocrasiser 4,2°.
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Pe3yabTaThl pacyera CyMMapHbIX YIJIOBBIX 3230POB T

Tabnuya 2

ancmuccnu tarada MoA3-7405

Co6opounas Bun I, Mmm 771,, MM z
Ennauna COTIPSDKCHHUS
1 2 3 4 5
KopobGka orbopa | DBOJIBBEHTHOE 2,5 60
MOIIHOCTH [IpsimoGouHOe 72 — —
(KOM) IIUTAIICBOE
[TpsimoGouHOE 80 — —
HIOHOYHOE
[Tpomesxyrou- [TpsamoOouHOE 72 — —
HBIW KaplaH- HIIHIIEBOE
HBIN Baj Toxe 65 — —
70 — —
[Moamunank 120 _
KaueHUs
['mnpomexanu- DBOJILBEHTHOE — 55 40
Jyeckas rnepeja- Toxe 55 59
ya (I'MII)
» — 55 46
» — 55 53
> — 55 36
» — 55 46
» — 6,5 18
OBOJILBEHTHOE — 6,5 33
[TpsimobGouHOE 70 — —
NUTATIEBOE
Toxe 60 — —
» 82 — —
Kapnannsiit Ban | [Ipsmo6ounoe 82 _
BEYIIETO MOCTa | IIJTUIICBOE
Toxe 72 — —
[MoamunHuku 120 — —
KauCHUS
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] Komuuecrt- Z
HOM’ Prrom ,Inp, MKM Pz BO COEIH- @Hm’ Puon’
MKM rpaj rpan HEHH rpan rpax
6 7 8 9 10 11 12
137 0,121 725 0,57 0,242 1,14
95 0,151 500 0,79 0,453 2,37
60 0,07 300 0,35 1 0,07 0,35
0,765 3,86
95 0,151 500 0,79 1 0,151 0,79
95 0,167 500 0,88 1 0,167 0,88
95 0,155 500 0,82 1 0,155 0,82
0,473 2,49
0,02 0,019 0,2 0,19 2 0,038 0,38
2,87
210 0,12 757 0,42 1 0,12 0,42
210 0,08 757 0,29 1 0,08 0,29
210 0,10 757 0,37 1 0,10 0,37
210 0,09 757 0,32 1 0,09 0,32
185 011 718 0,44 1 011 0,44
185 0,09 718 0,35 1 0,09 0,35
160 0,16 645 0,67 1 0,16 0,67
160 0,09 645 0,37 1 0,09 03751
0,84
95 0,155 500 0,82 3 0,465 2,46
137 0,26 500 0,96 1 0,26 0,96
110 0,15 500 0,70 5 0,75 3,50
1,475 6,92
140 0,195 500 0,70 2 0,390 1,40
115 0,183 500 0,90 1 0,183 0,90
0,573 2,30
0,02 0,019 0,2 0,19 2 0,038 0,38
2,68
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1 2 3 4 5
Bemymuit moct DBOJILBEHTHOE — 14 12
Toxe — 14 41
» — 9 11
» — 9 22
» — 55 17
» — 55 32
» — 55 82
[IpssmoGouHOE 82 — —
[ITALIEBOE
Toxe 60 — —
CymmapHsbIi 3a30p
TPAHCMUCCUHU
TSrada
6 7 8 9 10 11 12
185 0,13 766 0,56 1 0,13 0,56
185 0,04 766 0,16 1 0,04 0,16
120 0,14 523 0,64 1 0,14 0,64
120 0,07 523 0,32 1 0,07 0,32
160 0,21 646 0,84 1 0,21 0,84
160 0,11 679 0,47 2 0,22 0,94
160 0,04 679 0,18 1 0,04 0,18
0,85 3,65
145 0,19 500 0,70 1 0,19 0,70
137 0,26 500 0,96 2 0,52 1,92
0,71 3,62
5,76 28,70

Kapnannas mnepemada Tsrada COCTOMT U3 JBYX KapJaHHBIX BajoOB: MPOMEXYTOYHOTO U
Kap/JlaHHOTO Bajia Bexyuiero mocra. [lo pacueram mpenenbHbIE YIJIOBBIE 3a30pbl 3TUX BajoOB C
YYETOM JOMYCTUMBIX 3a30pPOB MOJUIMITHUKOB KaUY€HHS COCTABIISIIOT COOTBETCTBEHHO 2,9° u 2,7°.

IM'mapomexanuyeckass mepenadya MPOBEPSETCS MpH OJOKUPOBKE THAPOTpaHCdopmaropa Ha
nepBoil nepegadye. MakcUMalbHBIN YIJIOBOM 3a30p MPU PAacCMaTPUBAEMBIX YCIOBUAX COCTABIISIET
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11,93°. Ha apyrux mepemadax OoH OyIeT HUXE, TaK KaK B 3allCIUICHMH Y4YacCTBYET MEHBIIEe
KOJINYECTBO CONPSIKECHUM.

Jiis  ompeneneHuss CyMMapHOTO  YIJIOBOTO  3a30pa  BEIYyLIEro MoOCTa  HEOOXOJMMO
HAallTH HOMMHAJNBHBIA OOKOBOM 3a30p B KOHMYECKOM 3yOuaroMm 3amerieHun. s
9TOr0 HAXOAWM CpeJHee KOHYCHOe paccTossHMe Rm M yroa  JeIUTEeNbHOrO0  KOHyca
3y6uatoii mecrephu Oy :

MmI s z
(*3)

M z
R = (757
IJI€ My — CPEIHUI MOLYIIb 3y0UaToro Kojueca:
R, — 0,55
My = Mg —RE )

mM— MOAYJIb 3y04aToro kKoieca; Re — BHeIIHee KOHYCHOE pacCTOSIHUE, MM:

| -~ -~
T Eqn < TH o Ean =
RH= | 8 1) 8 4) ;

2 2

Z4, Z; — 4uCsI0 3y0beB COOTBETCTBEHHO IIECTEPHU M KoJleca; B — mmpyHa 3ybuaroro BeHua: B =
0,3Re.

HO,I[CTaBI/IB YUCJICHHBIC 3HAYUCHUS, ITOJIYUUM:
R.—0,3B
m, =m, ‘*R— = 14(1-0,15) = 11,9 (Mm),
=]

2
11,9-12 11,9-41
R = ( ) + ( » ) =254 (Mm),

2

5 tg22 gt _ 730
= arctg— = arctg— = 73°,
? z, 42

5,=90—5,=90—73=17°

R, = qll(ﬁ)z + (ﬁ) = 299(Mm).

2 2

[To paccynTaHHBIM 3HadeHUAM Rm U O; mpuHHMaeM GOKOBOM 3a30p INIABHOM Mepepavn

Jiom = 185 MKM. AHanoOrnyHo IJs1 KOHUYECKOro 3y0uaToro 3aueruieHus auddepeHnmana
HaxoAuM Juom = 120 MkM. IlpenensbHble OOKOBBIE 3a30pbl PACCUMTBHIBAIOTCS IO (popMmylie
(11.5). CornacHo pacueram, IpeAeIbHBIA YIJIOBOM 3a30p BEAYLIEro MOCTa COCTaBIISIET
7,27°.

CyMMapHBIM yIrjJoBOM 3a30p TPAaHCMHCCHUM Tsrada paBeH CyYMME€ YIJIOBBIX 3a30POB
cOopounbIx enquHul. s paccMaTtpuBaemoro tsiradua MoA3-7405 npenenbHbIil yrioBol
3a30p TpaHcMuccHuu paBeH 28,70°.

Bonpoce! juis caMonpoBEPKH:
1. Kakue napamerpsl 1 TEXHUUECKHE CPEACTBA IPUMEHSIOTCS MIPH JUArHOCTUPOBAHUU
TPaHCMUCCHU?

OcHoBHas nuTeparypa:
[1-5] u3 paznena 7.
JlononHuTENRHAS IUTEPATYpA:
[6,8] u3 paznena 7.

JlaGopaTopHasi padora Neb.

Tema: /lmarnHoctupoBaHHe THAPONPHBOIA MOJBEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX
CPEICTB U 000PYI0BaHUS

ﬂeﬂb [28.6OTLII I/ISYLICHI/IG KOHCTPYKTUBHBIX OCO6CHHOCTCI>1, napaMeTpOB KOHTPOJI THAPOIIPUBOJAA
MOABEMHO-TPAHCIIOPTHBIX, CTPOUTECIIBHBIX, TOPOXKHBIX CPCACTB U 060py)1013aH1/151 .
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3apanue: IlpoBecTm OIEHKY OOLIEr0 COCTOSIHMS THUAPONPHUBOJA IOJXBEMHO-TPAHCIOPTHBIX,
CTPOUTENBHBIX, IOPOKHBIX CPEJCTB U 00OPYIOBAHUS IO 33JAHHBIM XapPaKTEPUCTUKAM.

KoHCcTpyKTHBHBIE OCOOEHHOCTH TUAPONPUBO/A, OKA3bIBAIOIINE 3HAUYUTEIBHOE BIIMSHUE Ha
IIPOU3BOJUTENBHOCTh MAIIMHBI, M TEHIAEHIUS K €ro YCIOXKHEHUIO [EeJalT aKTyalbHbIM
IPUMEHEHUE  JMAarHOCTUKU. XapakTepHble HEUCHPABHOCTH  THUAPONPHUBOJA:  HapyLIEHHE
FEPMETUYHOCTH CHCTEMBI; MU3HOC CONPSIKEHUI B HacocaX, I'MIPOMOTOPAx, pacHpeieiauTeNsax U
THJIPOLMINHAPAX; 3aCOpeHHe (QUIBTPOB; 3arps3HeHUEe U OOBogHEHME palouel xujakoctu. Bee
NIEPEYNCIICHHbIE HEWUCIIPABHOCTH BJMSIOT HA MPOJOJDKUTEIBHOCTh BBIIOJHEHHUS MAallWHON
OTJIE/IbHBIX ONIEPALIMi, @ TAKXKE BCEro LUKJIA.

[TapameTpamMu  KOHTpPOJS TUAPONPUBOJA B LEJIOM  SIBISIOTCS: IPOAODKUTENbHOCTh
BBIIIOJIHEHUSI OTJIEJBHBIX onepanuil win pabodero 1UKIa; Temrueparypa padodeil >KMIKOCTH U
TEMII €€ HapacTaHUs; KOJIMYECTBEHHOE M KauyeCTBEHHOE H3MEHEHHUS pabodeil >KUIKOCTH;
nonabiid KIIJ cuctemsl.

Haubonee mmpoko i OLEHKM OOLIET0 COCTOSIHUA THUIAPONPHUBOJA TMPHUMEHSETCS METO[
CPaBHEHMsI IPOJOJDKUTEIBHOCTH  BBIIOJIHEHMUSI OTAEIBHBIX ONEpaluil Wi LuKIa ¢
HOMMHAJIBHBIMU M MPEACIbHBIMU 3HAYCHUSAMHU. 371€Ch HEOOXOAUMO COOJIIOATh TOXIECCTBEHHOCTD
BHEIIIHUX YCJIOBH, 0COOCHHO ITPU CPAaBHEHUU C ITAJIOHHON MallMHOM.

PanmonanpHas BSI3KOCTH pabodell KHUIKOCTH THAPOIPHBOAA HAXOMUTCS B mpenenax 16-33

MM%/c. OT TeMIepaTyphl BA3KOCTh pabodeil UAKOCTH HAXOAUTCA B CTEHEHHOH 3aBUCHMOCTH C
nokaszarenem creneHu a0 2,6. Ilpu Temmnepatrype 45—55 °C cTaOUIBHOCTH BSI3KOCTH
IPUMEHSIEMBbIX )KUJKOCTEH J10JIKHA ObITh HaU-
Oonpmield. M3meHeHue TemmepaTypbl KHAKOCTH B (YHKIMHM BpPEMEHH TPU MOCTOSHHOM
HAarpy304HOM U CKOPOCTHOM pEeXKHMax paboThl II03BOJSET OLIEHHWBATh pPabOTOCIOCOOHOCTD
ruaponpuBoza. [loayyeHHoe 3HaU€HNE MHTEHCUBHOCTH M3MEHEHHS TEMIIEpaTypbl CPAaBHUBAIOT C
STaJIOHHBIM. bosiee BbICOKas MHTEHCHUBHOCTb CBHUETEIBCTBYET O Hepexojie OoJblIeld 4YacTu
MEXaHUYECKON IHEPTUH B TEILIOBYIO.

Ha pa6orocrnocoO6HOCTh ruaponpuBoga O0IbLIOE BIUSHUE OKa3bIBAIOT KOJIMYECTBO M Ka4eCTBO
paboueii xuakoctu. Ilpu skcruryatauuu HEOOXOOUMO CTPOrO MOJJEPKUBATh PEKOMEHYEMbIH
ypoBeHb paboueil KHUIKOCTH. BHemHue yTeuykn ee BO3MOXHBI IpU  pasrepMeTH3aLUU
TUAPOCUCTEMBI, KOTOpas BBISIBJISIETCS BU3YaJIbHBIM OCMOTpPOM HUIAHTOB, TPYyOONPOBOJOB,
IPUCOEIUHUTENbHBIX YCTPOMCTB M YIUIOTHEHHUH TUApOLMIMHAPOB. HapylieHue repMeTHuHOCTH
CUCTEMBl TPUBOAMT K KOJUYECTBEHHBIM MOTEPAM KHUJAKOCTU. IIpOMCXOAUT HHTEHCUBHOE
3arps3HeHHe JKUAKOCTH, OCOOCHHO Ipu 3ameHe U joiuBe ee. Ilo manneiM P. A. Makaposa, 3a-
rpsi3HEHHE pabouelt xkuakoctu rugponpusoja npu padore CIAM coctasnsier 10 %, a npu 3amene u
nonuse ee — cooTBeTCTBEHHO 37 U 50 %. Tonbko 3 % MeXaHMYECKMX BKJIIOUEHMI OCTaeTcs B
TUAPOCUCTEME TOCJIE M3TOTOBJICHUS WJIM PEMOHTA MAalIUHBI. 3arpsi3HeHHe padoyell >KUIAKOCTH
MEXaHUYECKUMU TPUMECAMM  SBISETCA OCHOBHOW TIPUYMHON CHIJKEHUS HAJEKHOCTH
ruaponpusona. Ilo 3apyOexHbM nanHbiM, 90 % OTKa30B TMAPONPUBOJA HMPOUCXOAUT H3-3a
MEXaHUYECKUX MPUMECEH B KUIAKOCTH, NPUYEM HAa MHTEHCHUBHOCTb W3HAIIMBAHUS JJIEMEHTOB
TUAPONPUBOJAA BIUSIOT pa3Mepbl dacTHIll. Tak, CHW)KEHHE pa3MepoB dacTull ¢ 20 1o 5 MKM
YBEJIMYMBAET PECypC AaKCHAIbHO-MOPIIHEBBIX HACOCOB Oojee uYeM Ha MOpsSA0K, a JpYrux
AJIEMEHTOB rUpoanmnapaTypsl — B 7 pas.

C yueToM BO3MOXHOCTH 3HAYMUTEJILHOTO IMOBBIIMIEHUS] pabOTOCHOCOOHOCTH COOPOYHBIX €IMHHIL
TUIPOIIPUBOJIA, OYMCTKA pabouell >KMIKOCTH B IMPOLECCe 3KCIUTyaTallud INpuodperaeTr ocolyro
3HauYuMoOCTh. [Ipruem BaxkHO oOecnednuTh TOHKOCTh OYMCTKU 5-10 mkM. Illupoko B Hacrosiiee
BpeMsI IpUMEHSETCS LIeHTPOOEKHBIH MeTo/l OUUCTKU. OHAKO MOAKIIOYEHUE HEHTPUPYTU TOIBKO
napauleIbHO OCHOBHOM MarucTpaiu pabodeld HUAKOCTH Cy)KaeT 00JacTh €ro MpUMEHEHUs. JTOT
HEJ0CTaTOK yCTpaHseTCs MPHU UCIIOIb30BaHUU LUKIOHA. Ero MOKHO BKIIIOUATh MMOCIEI0BATEIBHO
cO COOPOYHBIMHU €JMHHUIIAMHU B Hayaje (Iepe HacOCOM) UITH B KOHIIE Mepe]] CeTYAThIM (PUIBTPOM
rugpocucTteMsl. M3MeHeHneM KOHCTPYKTUBHBIX NapaMeTPOB MOXKHO 00ECHeYUTh HEOOXOJUMYIO
IIPOU3BOAUTEIBHOCTD U TOHKOCTb OYMCTKHM 5-8 MKM. IIpn MCHonb30BaHMM LUKIOHOB HU3BATHE
OT(GUIBTPOBAHHBIX MEXAHMYECKUX BKIIOUEHHIH He TpeOyeT pasbeAuHEHUs TpyOOnmpoBOJIOB,
BBI3BIBAIOIIMX JIONOJHHUTEIbHOE 3arps3HeHue pabouelt xkuakocTH. HM30exarb pa3bopku
TUAPONPHUBOAA TPH JUArHOCTUPOBAHUU COOPOYHBIX E€AMHHUI] MOXHO IpPU MCHOJIb30BaHUU
TEPMOJIMHAMHYECKOTO MM aKyCTUYECKOTO METOA.
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TepMoauHaMUYeCKUil METOJ JUArHOCTUPOBAHUS COOPOYHBIX E€AMHUI] THAPOTNPHBOIA
no3BossieT onpenenuts KI1/I mo pasHocTu Temmneparyp Ha BXOJ€ U BBIXOJIE IPOBEPSIEMOro 00bEKTA.
IIpn 3amepe pa3HOCTH TEMIEPATYpP HAa BHEIIHHUX IMOBEPXHOCTAX 3JIEMEHTOB KOHTPOJIHMPYEMOIO
00BEeKTa BEIOMPAIOTCS XapaKTepHbIE TOUKH T'eHepaliy TerJia.

B nponecce skcutyaTayy ruJponpruBo/ia YCTaHOBJIEHO, YTO IIPU U3HOCE JeTaleld Hacoca OH
HAa4YMHAET T€HEPUPOBATH aKYCTHUECKHUE IIYMBI, PE3KO OTIMYAIOIUecs OT IIYMOB UCIIPABHOTO
ruapoHacoca. [Ipu 3ToM akyCcTHYECKHE IIyMbl KaKI01

COCTABJIAIONIEH 4YaCTH HAcOCa 3aBUCAT OT F€OMETPUYECKUX PAa3MEPOB, 3a30pOB B y3J1ax TPEHUS
U HEPAaBHOMEPHOCTU IMOTOKa >KUIAKOCTU. VMcTOuHMKOM MH(MOpMAUUU O TEXHHYECKOM COCTOSHHUH
OTACTBHBIX YacTel THAPOHACOCA CIYKUT aMIUIUTyJa TEeHEePUPYIOUIMX HMH KojeOaHuH,
U3MEHSIOIAsACS IPU TMOCTOSHHBIX HayajbHBIX YCIOBHSX B 3aBUCUMOCTH OT 3HA4Y€HUU
CTPYKTYPHBIX IapaMETPOB.

Ha paGoTocnocoOHOCTh THAPONPUBOJIA BIMSIET TaKXKE HAJMYUE B KUIKOCTU BOJbBI, KOTOpPAs
CHOCOOCTBYET MOSIBICHUIO MPOJIYKTOB OKHCIECHUS M KOPpO3uW MeTaiuia. IIpum oTpuLaTenbHOM
TEMIIEpAType HAJIMYHUE BOJBI B THAPOCUCTEME IPUBOJIUT K IPUXBATHIBAHUIO 30JIOTHUKOB H
KJIallaHOB PACIPEICITUTENs, TOSBICHUIO JICJSHBIX MPOOOK M pa3pylICHHIO COOPOUYHBIX €IUHUII.

YuuThIBas 3HAYUTENFHOE BIUSHUE COCTaBa paboyeil ®UAKOCTH Ha MOKA3aTeIu TUIPONPUBO/IA,
OPOBOAAT (PU3UKO-XMMHYECKHH KOHTPOJb C TOMOMIIBIO CTAllMOHAPHBIX, MEPEIBMKHBIX U
nepeHocHbIX Jsaboparopuit. B ycmoBusax osxcrumyatanuu CHIITM  npumensercss moseBas
naboparopus [1JI-2M u pyunas PJI. Pyunas naboparopus (macca 14 Kr) mo3BosieT OmpeesnsiTh
YEeThIpE MapaMeTpa: IMIOTHOCTh >KUAKOCTH, KHHEMAaTHYECKYHO0 BSI3KOCTb, COAEpkKAaHUE BOJABI U
KauyeCTBEHHOE COJEp)KaHWE MEXaHWYeCKUX MpHuMeceil, a mosieBas jabopaTopusi — eme u
COJIep’KaHUE KUCIIOT, EJ0YeH, TeMIIEepaTypy 3aCTbIBaHUS U BCIIBILIIKH.

[TpoOy paboueii »kUIKOCTH IS aHaIH3a OepyT w3 Oaka TUAPONPUBOJIA MAIIUHEI ITOCIIE PAOOTHI
Hacoca He MeHee 10 muH. Iy AMarHOCTHPOBAHMS COCTOSHHS pabodeil KHUAKOCTU M OTAETbHBIX
COOPOYHBIX E€IUHUI] MPOU3BOJUTCS HAKOIUIEHHE JAaHHBIX, IMOJYYEHHBIX 4Yepe3 OIpEeEJICHHYIO
HapaboTKy.

KomnnekcHyr0o OIEHKY COCTOSIHMA TUAPONpUBOAA Mo3BoJsieT caenarb noyHblid  KITJ,
XapaKTepU3YIOMIUKA Kak OObEMHBIE, TaK W MeXaHW4eckue mnorepu. Ero MOXKHO ompenenuTh Mo

dbopmye
n= ND{.D/NHPHEI!

rae N, . — MommuocTs Ha ucnoiuuTensHoM oprane; IV, — IPUBOAHAS MOIIHOCTH HAcoca.
H.0 MpHE

B ycnoBusix skcmiyaTalM HM3MepeHHE MOIIHOCTH CBSI3aHO C OOJBIIMMU TPYAHOCTAMH, U
JAUAarHOCTUPOBAHUEC TUAPONpPUBOAA C YUYETOM €€ 3HAYEeHUH IMPpUMCHACTCA, KaK IIpaBUJIO, IIpH
UCIIBITAHUSAX MAaIllKH.

K ocHOBHBIM cOOpOYHBIM €IUHUIaM  THUAPOIPUBOLA, o0ecrneurBaoIuM €ro
paboTOCIIOCOOHOCTb, OTHOCATCS: THJIpOHAcOC,  THUAPOMOTOD, THJIPOPACTIPECTUTEND,
TUAPOLUMIMHIP, (QUIBTP paboyeil KHUIKOCTH, NPEAOXPAHUTEIbHBIH U IEPENmyCKHOM KilallaHBbl.
[TapameTpbl TUAarHOCTUPOBAaHUS  BBIOMPAIOTCA IO  HEUCIPABHOCTAM, XapaKTepHU3YIOIUM
HapabOTKy COOPOUYHBIX €IMHHUII Ha OTKA3.

OCHOBHbBIE HEHCIPABHOCTH AKCHAIbHO-TIOPIIHEBBIX HACOCOB BBI3BIBAIOTCS H3HAIIMBAHUEM
MOBEPXHOCTEH IIATYHHO-TIOPIIHEBOW TPyHIbl U CONpsDKEHUS OJoKa ¢ TMOPIIHAMHU U
pacripeieauTeneM. YBEJIWYEHHE 3a30pOB B INATYHHOW TIpyMie BbI3BIBAET POCT MYJIbCAIMH
JaBJICHUS B HaHOpHOﬁ JIMHUH, a B COIPAXKCHUAX 0JI0Ka ¢ MOPIIHAMU U PACTIPCACTIUTCIICM —
COOTBETCTBEHHO BHYTPEHHHE IE€pPETeUKH paboyeil KHUIKOCTH U CHUXKEHHE Kod(pQUIeHTa
olavym.

B mporecce skcrutyaTanmy mecTepeHHbIX HACOCOB M3HAIIMBAIOTCSA MOBEPXHOCTU CONPSIKEHUS
OTIOPHBIX BTYJIOK C HIECTEPHSIMH, 3yObEB IIECTEPEH, IEeK Bajla U PE3UHOBBIX YIUIOTHEHUH C
noTepe IacTUYHOCTU. B pe3ynbrare H3HAIIMBaHUS

MMOBEPXHOCTEN COMPSIKEHHH IMIeCTEPEHHBIX HACOCOB CHIKACTCS KOA(D(MOUITMESHT MO IauH.

OCHOBHbIE HEHCIPABHOCTH THIPOPACIIPEAEIUTEINIS BBI3bIBAIOTCS M3HAIIMBAHHEM IOBEPXHOCTEN
COprI)KeHHI)’I 30JIOTHUKOB M KOpITyCa. CGKHI/IOHHBI@ KJIaITaHbl B IPOLECCE IKCILTyaTalluh TCPSAIOT
TePMETUYHOCTh. YBEJIMYEHHE 3a30pOB B CONPSKEHUSAX THAPOpACIpeleNuTeNs ¢ KilanaHamH
NPHUBOJUT K POCTY BHYTpEeHHUX mepereuek. [Ipmuem, cormacHo uccnempoBanusm A.M. Xapasosa,
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10 90 % mneperedek paboueit KUAKOCTH MPOUCXOTUT Yepe3 NMPEJOXPAHUTEIbHBIN U MepenycKHON
KJIaIlaHbl.

[Totepu pabOTOCIIOCOOHOCTH TI'MIAPOLUMIMHIPOB CBSI3aHbl, Kak IPaBWIO, C HW3HAIIMBAaHUEM
PE3UHOBBIX YIUIOTHEHMM NOPIIHEH, KpBIMIEK IMUIMHAPOB M TIPA3EChEMHUKOB. M3HammBaHue
PE3UHOBBIX YIJIOTHEHUH MOPILIHS MPUBOJUT K BHYTPEHHUM II€PETEUKaM KUJIKOCTH U3 HAIlOPHOM
MarucTpajid B CIMBHYIO, YTO BBI3bIBaeT cHikeHue oOnemHoro KIIJ. M3-3a w3HamuBaHus
PE3MHOBBIX YIUIOTHEHUH KPBIIIKK IPOUCXOIAT HAPYKHbIE YTEUKH KMJIKOCTH U yBEJIUYMBACTCS
KOJIMYECTBO aOpa3uBHBIX YACTHIIl B paboveil KUIKOCTH.

OTka3bl TUAPOLMIMHAPOB H3-3a M3HAILIMBaHUA paboyeil MOBEPXHOCTH TUAPOLMIMHApPA U
nopIIHs, 1ehopMaluy MTOKA U HUIUHAPA B MPOLECCe IKCIUTyaTalluy He mpeBbimaiT 10 % Bcex
OTKa30B TUJPOIPUBOJIA.

PaccMoTpeHHBIE BhIlIE HEMCIIPABHOCTH TMIPOIIPUBO/Ia HAPYIIAIOT MPOLECC NIEPEIaul SHEPIUH,
YBEIMUYUBAIOT MOTEpU pabodell JKUAKOCTM U IMPOAOJDKUTEIBHOCTh BBINOJIHEHUS pPabouux
Omnepaluii, BbI3BIBAIOT BHOpalMI0, IIyM W JUHAMUYECKHE HArpy3ku. OTH SBIEHUS,
COINYTCTBYIOIIME  OINpPEIENECHHbIM HEUCIPABHOCTSAM, IO3BOJISIIOT  BBIOMpPATh  MapamMeTpsl
JUArHOCTUPOBAHMS TUAPOTIPUBO/IA C YIETOM UX MH()OPMATUBHOCTH.

Jlns mecTepeHHbIX HACOCOB JKENaTeIbHO BBIOMPaTh KOA(PQUIMEHT NoJaul, KOTOPbIH 3aBUCUT OT
BHYTPEHHUX IIEPETEeUYEK MKHUAKOCTU U TMO3BOJISET mnpenynpexnaars Oonee 90 % oTka3os.
BHyTpeHHue nepereuku B IMIPOMOTOPAX, PACHPEASIUTENAX U HUINHAPAX MOTYT ObITh OLICHEHBI
o0vemMHbIM  KIIJI. PaboTocnocoOHOCTh pacnpenenuTens OLEHMBAIOT TakkKe [0 yTeuKam
KHUJIKOCTH. B kauecTBe mapameTpa OLIEHKH (PUIBTPOB MOXHO IPUHHMMATh Iepenaj JaBleHUN Ha
BXOJI€ U BBIXOJIE.

JuarHoctupoBaHue Hacoca Mo Ko3((UUMEHTY NoJauyd MO3BOJSET OLEHHBAaTh, HAa CKOJBKO
NEeICTBUTENbHAS €ro Iojaya ominyaercss oT Teoperuueckoud. Ilpu skcmimyaraumn CHIITM
3HAYCHUE MOJAa4YH, OJIM3KOE K TEOPETHUSCKOMY, ONPEACISIOT IyTeM u3MepeHus moaaun Hacoca (Qo)

IPH MUHMMAJbHO BO3MOXKHOM JaBieHuu (po); aeiicturenbhyto noxady (., ) ONpenessor npu

HOMHUHAJIHOM JIaBJIeHNH, prdeM u3mepernst Qo v (., IPOM3BOIAT IPOCCEIEM-PacX0I0MEPOM MPH
IIOCTOSIHHBIX YacTOTE BpAILlEHUs] Hacoca, BA3KOCTU M Temieparype paboueil xkuakoctu. Koad-
ument nmomaun KQ onpenensiercs kak orHotuenue (., ,,, k Qo; IS [IECTEPEHHBIX HACOCOB OH HE
noJpkeH ObITh HIke 0,77, a muist akcnanbHO-TiopirHeBbix — 0,70.

IIpyn AMarHOCTMPOBAaHMM CIBOEHHBIX PErYJIMPYEMBIX HACOCOB KOI()(GHUIMEHT NMOJa4d MOKHO

OTIpeNIeNsATh 1Mo hopmyIie
HQ = 0,96 QIHDMIQ”HDM

re Q' — Moaua Hacoca Mk CyMMApHOM JaBIeHHH B ABYX cekumsix; Q' .., — mojaua oHoi
CEeKIIMM HOBOTO HEM3HOIIEHHOTO HAcoca.

JlnarHocTupoBaHUE pacrpeaenuTesed MPOu3BOINUTCS O BEIMYMHE BHYTPEH HUX yTEUEK
(HOpMUpPYEMBIX B TEXHUYECKOM JoKyMeHTaluu) nwin oobsemuomy KIT/I.

Pacxon KHIKOCTH M3MEPSIOT JPOCCEIEM-PAacX0JJOMEpOM NP HOMUHAJIBHOM JaBIEHUM [0

pacnpenenurens () u nocie ((,) - X pasHOCTH 103BOJISIET OLCHUBATH BHYTPEHHHE yTeukH (A

= @, - Q,), a orHomenne — obwvemubii KIJA (' = @,/Q,). lpenensusie 3naueHus AQ ne
JIOJKHBI TPEBBIIIATH HOMUHAJIBHBIX O0Jiee ueM B 3 pasa, a 77’ JoKeH ObITh Oosble 0,88.

[lpy  moakmIOYEeHMH  ApOCCENs-pacxojoMepa  TpPOBEpsSeTCs  JaBleHWE  cpabaThIBaHHS
IpeoXpaHuTeNbHOro Kiamana. C 3TOW Ienbi0 MOTOK IUIABHO JPOCCENHPYETCS A0 IaBJICHHS
cpabarpiBaHMsl KianaHa. [lpyyeM 0pu KOHCTPYKIMH paclpeeuTeNIed CO BCTPOSCHHBIMH
IPEIOXPAaHUTEIBHBIMI KIallaHaMH MTPHOOP IMOAKIIOYAETCS TTOCIe PACIPEACTHTEN.

JIMarHoCTHPOBaHUE THAPOLMIMHAPOB MPOBOIUTCA MO 3aMepy pacxoja pabodeld >KUIKOCTH

nocite pacnipenenurenst ((J,), 1aBIeHno U BpeMEHH TIONHOTO XO/a IITOKA TIPU CO3JaHUHU YCHITHS

Harpy>KeHusi BHEIIHEH Harpy3Ko, MPHUI0KEHHOW K pabdoueMy OOOpPYIOBAHHWIO MAIIUHBI.
CHIXEeHHE CKOPOCTHU MEepEeMENIEHUs IITOKA MPU HOMUHAJIBHBIX PACX0JI€ U JaBJICHUU YKa3bIBAET Ha
HaJIM4Me MEePeTeyeK B HMJIMH/PE U3-3a U3HOCA YILNIOTHEHUM.

O6bvemubiit KIT/I ans ruapouunuHapa onpeaensiercs mo Gopmyie
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h"=Fv/(Q,,
rae F — paboyas miomaas nopuHs; V — CKOPOCTh MEPEMEIIEHHUS ITOKA THAPOIMIMHIPA.
JlnarHoctTupoBaHue THIPOMOTOPOB MPOU3BOJIUTCS, KaK MPaBWIO, MO 3HAYEHHUSM OOBEMHOIO

KII (1) ), BHYTPEHHHM yTe4yKaM pabodeil >KUIKOCTH M aMILIUTY/E I1yJIbCalluU 1aBICHUS.

JI1s O1leHKH paboTOCIOCOOHOCTH THAPOMOTOPA 3aMEPSIIOT YaCTOTY BpallleHus Bana T, U C
Yy4EeTOM pacxojia paboueii )UIKOCTH MOCIIE PaCPEICITUTEIIST HAXO ST

Mot = Grae e/ Q2
rae (. — pabourie 00bEMBI THIPOMOTOPA.
BHyTpeHHHUE yTeuKu rupoMoTOpa ONpPEAEsIOTCS U3 BhIPaKEHUs

AQry = Q2 — Gru Ny

Boicokoil mH(popMaTUBHOCTBIO 00J1aJJaeT MapamMeTp aMIUIMTYAbl MYJIbCAllUU JaBJICHUH A7
AKCHAJIbHO-TIOPIIIHEBBIX THAPOMOTOPOB (HacocoB). [1o aToMy nmapameTpy OIIEHUBAIOT OCEBOM 3a30D
B IIATYHHO-IIOPIIHEBOH IpylIe TuApOMOTOPOB MM HacocoB. OLiEHKAa aMIUTUTYAb! MYJIbCALlUU
JIABJIICHUH MPH JUArHOCTUPOBAHUH T'HJIPOMOTOPOB (HACOCOB) MPOU3BOIAMUTCS C MOMOMIBIO JaTUYMKa
NyJbCAllUU AABJICHUS U PErUCTPUPYIOLINX IPUOOPOB.

JuarnoctupoBanue (WIBTPOB MPOU3BOAUTCS MO JABICHHUIO B CIMBHON MarucTpalv, KOTOpOe
JIOJKHO HaxoauThes B penenax 0,15-0,20 MlITa.

UucneHnHbie 3HaUSHHUS TapaMeTPOB KOHTPoIIst padoTocniocodroctr CIAM cBeneHbI B TabIUIE

PaboTocriocoOHOCTh  TUAPONPUBOJA TIPY30HNOJbEMHBIX KpPAaHOB JOJDKHA COOTBETCTBOBATh
tpeboBanusiMm ['OCT P50046. T'mppocucrema KpaHOB JoJDKHa oOecreduBaTh BO3MOXKHOCTb
KOHTPOJIS JIaBJIEHUS B KaXJ0M pabodyeM KOHType C 3aMEHOM COOpOUYHBIX €IUHMII, HUIAHTOB U
¢uIeTpOB O€3 chrBa paboUeil JKUIKOCTH U3 Oaka.

B HanmopHBIX JIMHHMAX ~ KaXJOro Hacoca TMJIPONpPHUBOJA  KpaHa  MPOBEPSIOTCS
IpeI0XpAHUTEbHBIE KJIallaHbl Ha JaBJIeHUE, peBbllIatoniee padboudee, HO He OoJiee yeM Ha 10 %.

OrneHka TEXHUYECKOI'0 COCTOSHUSA THAPONPUBOJA NPOBOAUTCA TAKXKE JABICHHUEM HE MEHee
1,25 HommHanmpHOrO 3Ha4YeHWs (HO He OoJiee MAaKCUMAJIbHOTO) TMPH HCIBITAHUA KpaHa.
[TpoaOmKUTENPHOCT U NEPUOAMYHOCTh HCIHBITAHUM periaMEeHTHPOBaHbl CTaHAApTaMH HWIIH
TEXHUYECKIMH YCIOBHSIMH Ha KaXJ10€ U3JIEIHE.
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1.Kakue napaMeTpsl M TEXHUYECKUE CPENICTBA IPUMEHSIOTCS IIPU TUAaTHOCTUPOBAHUHT

THJpONpHUBOa?

OcHoOBHas nuTeparypa.

[1-5] u3 pazmena 7.

JlononHuTeNbHAS TUTEPATYpA!

[6,8] u3 paznmena 7.



JladopaTopHuas padora Ne6.

Tema: Opranuzanus AUATHOCTUPOBAHUS IOABEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX
Cpe/CTB U 000PyIOBaHUS

[lenb paGoteli: [lomyueHue 3HAHUN W HABBHIKOB IJIAHUPOBAHUS TUATHOCTUPOBAHHS IMOIBEMHO-
TPAHCIIOPTHBIX, CTPOUTEIILHBIX, IOPOKHBIX CPEJCTB U 000PYIOBAHHS

Opranu3aiiioHHbIE MPUHLHUIBI TUATHOCTUPOBAHUS TOABEMHO-TPAHCIIOPTHBIX, CTPOUTEIHHBIX,
JOPOKHBIX ~ CPEICTB M O0OpYIOBaHHS 3aBHCAT OT MecTa IPOBEACHHS, NPUMEHSIEMOro
000pyIOBaHMsI, HAINYMSA OOPTOBOM CHCTEMBI JMATHOCTUPOBAHUS W B3aMMOJEHCTBHUS Mpoliecca
nuarsoctupoBanus ¢ TO u peMOHTOM.

[Tpy myiaHUpPOBAaHUM JUATHOCTUPOBAHMS MAIIMHBI B IEPBYIO O4Yepeab HEOOXOIUMO YCTaHOBUTh
MECTO €ro MpoBelIeHHs (Y4acTOK, MAacCTEpCKHE I10 PEMOHTY W OOCIYXHBAHHUIO IIOJBEMHO-
TPAHCHOPTHBIX, CTPOUTENILHBIX, OPOXKHBIX CPEICTB M 000pynoBaHHs). MeCTO MpOBEICHUS
MO3BOJISIET ONPEACTUTh NMPUMEHsIEMOe 000pyIOBaHHE, KOTOPOE OKa3bIBAET HEMOCPEICTBEHHOE
BIUSHHE Ha XapakTep U COJEp)KaHHE TEeXHOJIOTMYeckux omepanuil. Kakx mpasuio,
JMarHOCTUPOBAHHE B MAaCTEPCKUX IPOU3BOJUTCS Ha CIEHUAIN3UPOBAHHBIX YYacTKaxX C
MOMOIIIBIO CTAaI[MOHAPHBIX CTEHAOB M KOMIUIEKTOB TIpuOopoB. Ha ydacTke nmarHocTupoBaHue
HPOBOJST C MMOMOIIBIO TIEPEIBMYKHBIX CTAHIIMK, YKOMIUIEKTOBAaHHBIX IEPEHOCHBIMU MPHOOpPaMH.

Jnst moBeimeHust 3(QQEKTUBHOCTH OLEHKH pabOTOCIMOCOOHOCTH MAIlMH Bce Ooibliee
IpUMEHEHUE HaXOAAT BCTPOCHHBIC JaTYUKU HAa COOPOYHBIX €IUHHIIAX M B CUCTEMAaX YIPaBJICHHS,
a TaKKke OOpTOBBIE CHCTEMBI JWArHOCTHPOBAHUS, BKIIOYAIONIME MAaTYUKA W H3MEPHUTEIbHBIC
PUOOPHI.

Ecnu muarnoctuveckne JaTYMKH YCTAHOBIICHBI Ha MAIlMHE, TO BO BPEMS JHArHOCTHPOBAHUS
OHHU dYepe3 IITCKePHBbIC Pa3beMbl MOJKIIOYAIOTCS K CTAIlMOHAPHBIM CTEHIAM WM NEPEHOCHBIM
npubopam. BCTpoeHHbIE JaTYMKH, KaK MPABUIIO, TPUMEHSIOTCS B CHCTEMaxX CMa3Kd, OXJIaKICHHS,
THIPO- M ITHEBMOIIPHBO/IAa. JTO TO3BOJISET UCKIIIOYATh YTEUKY M 3arpsisHeHHE paboyeid KUAKOCTH
WIY 3HAYUTEIHHO COKpAIIaTh MOATOTOBUTEIBHOE BPEMS ISl TUAarHOCTHPOBAHUS 0OBEKTA.

Cucrembl OOPTOBOTO TUATHOCTHPOBAHUS IAIOT BO3SMOXKHOCTH OIICHHUBATh PabOTOCIOCOOHOCTH
COOPOUYHBIX €IMHHII WM CHCTEM TPU €KETHEBHOM OOCITYKMBAaHWW WJIM HETPEPHIBHO B IPOIECCe
paboTel. TIOCTOSHHO KOHTpOJIMpYEMbIE MapaMeTpbl OOPTOBOI CHCTEMBI JUArHOCTUPOBAHUS
MO3BOJIAIOT BBISBIATH OTKa3bl W HEHCIPABHOCTH, BBI3BIBAIONINE aBAPHIHYIO CHTYAIHUIO,
3HAUUTENbHbIE TOTEPH M3-3a MIPOCTOSI MAIIMHBI MJIM YCKOPEHHOTO U3HAIIWBAHUS JOPOTOCTOSILEr0
obopynoBanus. K dmcily HEMpephIBHO KOHTPOIHPYEMBIX MapaMETPOB OTHOCSTCS: YPOBHH W
TemmepaTypa paOouux KHMJIKOCTEH, JaBJIeHME B CHCTEMax CMa3Kd M TOPMO30B, 3apsika
aKKyMYJIATOpHBIX Oartapeit w ap. [lpm Hanuumm OOPTOBBIX CHCTEM JIHAr HOCTHPOBAHHMS
uHpopMaIysa 0 paboToCIOCOOHOCTH CUCTEMbI U COOPOYHBIX €AMHUIl MOCTYNAaeT MAIMHUCTY Yepe3
CTpeJIoYHbIE WK NU(POBHIE YKa3aTelH, 3BYKOBBIE HIT CBETOBBIC CUTHAJIBI. B OTAENBHBIX cirydasx
1eJ1Ieco00pa3HO MO KOMAaHJE AAaTYMKa OCYIIECTBIATh ABTOMATUYECKUH OCTAaHOB MAIMHBI WIIH
Jpyrue BO3JCHCTBHS C IENBI0 UCKIIOYCHHUS aBapUIHOTO COCTOSHHS WM BBIOpOca paboueit
AKHUJKOCTH, HAXOIALICHCS MO/ JaBICHUEM.

Ha opranm3annoHHBIE TPUHIUIIBI JHATHOCTHPOBAHMS OKA3bIBACT BIUSHHUE COBMEIICHHE €TO
¢ TO u pemoHTOM.

OCHOBHBIMHU JTOKYMEHTaMH MO OPTaHHU3AIUU TUATHOCTUPOBAHUS SBISIOTCS: TEXHOJIOTHUECKAS
MOOMepaliOHHas KapTa JUarHOCTUPOBAHUS: JIMAarHOCTUYECKas KapTa; HAKOIMHWTENbHas Kapra;
WHCTPYKIIUHU MO IKCIUTyaTalliH TUATHOCTUIECKUX CPENICTB.

Texunonoeuueckas  noonepayuoHmass — kKapma  SBASETCS ~ OCHOBHBIM  JTOKYMEHTOM
JTUATHOCTHPOBaHUsS. B Hell yka3bpIBaroTCs: MapamMeTpbl TEXHHYECKOTO COCTOSHUS C YYETOM HX
HOMHUHAJBHBIX W TpEAeNbHBIX 3HAUYEHWH; BHUJ JIHArHOCTUPOBAHUS U MEPUOAUYHOCTH €ro
MIPOBE/ICHUS; OTIEPAIlUH TUATHOCTUPOBAHMS U TEXHHUECKUE YCIOBHUS, CPEICTBA JTUArHOCTHPOBAHHS
U MECTO UX TMOAKIIOYEHUS; UCIOJHUTENN U UX KBaNU(UKALMI, TPYAOEMKOCTb BBITOJIHIEMbIX
pabot (Tabum. 1).
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Tabnuya 1
TexHonoruyeckas noonepanrnonHas kapra auarnoctuposanus CAM (/13-11) B nenom
ITapaMeTpBI TeXHHYECKOTO COCTOAHUSA

B
mmn:cm- (YHEKIUOHANLHEIE (KOCBeHHEIE)
O6mexT
JARArHOCTHPOBAHUA e chisd
neproAwd- HAKMEHOBAHHKE HOMH- | mpepens-
oot ¥ HaJNBHOE Hoe
JBuraresas B meJ0M O-1,100 Yacrora Bpamesus opu Max- | 2100 2050
CHMAaJIBHOM PAaCXO/ie TOIUIMBA,
muE!
TTpOROKATETLHOCTS 3AITYC- 10 20
Ka, C
YacoBoii pacxoj TOIIKBA, 37 39,6
Kr/4
TpaHncmuccusa
Cuennernue -1,100 CBoboxHEli x0n nexanu npu- | 34-42 10
BOJia CLEIIeHNsA
Kopobxa or6opa momz- | 1-2,500 CymmapHEIH JI0hT B 31eMeH- 6 35
HOCTH, IJIABHAA KOPOO- TaX TPAHCMHCCHH, TPaj
T SIPR Y PSR Pabouas TeMuneparypa Kop-
TeLEAs Kopobia me- nycHsIX fetaneit, °C. Ilym,
penad, riIaBHAS Iepe- R —
Jada, KOJIeCHAS mepe- 80
Aada 30
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OcHOBHEIE onepanuy JHAHOCTHPOBAHMA,
TeXHHYEeCKHe yCJIOBHA

Cpeacrsa
AMATHOCTHPOBAHUSA

HUcnonun-
TeNb

Tpynoem-
KOCTB,
YeJ.-4

Cucmema ynpaenenus

Y TS

IIpu paboueM aBIeHNM U3MEPHUTE XOX
nejanu

Ha poBHO# IJIOImazKe IPH CKOPOCTH
30 XM/4 pe3ko 3aTopMO3UTh. Hame-
PHTH TOPMO3HOM IyTh. BKIIOYHATE py4-
HOU TOpMO3. MamepuTsr X0 IITOKA
TOPMOBHEIX KaMep

YcTaHOBUTH MAIIMHY HA POBHOM ILJIO-

| maaxe. ITepeaue Komeca OCTABUT B

| HeHTpasIbHOE MOJIOXKEeHHe. 3aMepUTh
cBOOOAHEIN XOJA pyJIeBOro KoJjeca M
ycuame Ha ero oboze

IIpn BKJIIOYEHHOM [ABHTraTese IooYe-
PeAHO BKJIIOYATH ¥ BEIKJIIOYATH TOPMO-
| 3a. CTpenrka MaHOMETpA He [0/ HA KO-
|} nebarbcsa. 3aMepuTh CKOPOCTH Haje-
HUSA U IOA'BEMA JaBJIeHUS

o

SamyCcTUTHL ABUTraTeNb, 3aMEPUThL Bpe-
M#A pocra gasiaesus go 0,8 MIla

3anycTuTh ABUraTens. Pasorpers Mac-
J10 10 pabodeit TeMuepaTyphl BKJIOYe-
HYeM BCeX NUIUHAPOB. IIpu npessime-
| HAM BpeMeHH NOoA'beMa KOBIIA IpOBe-
PHTE NIPOMBBOAUTEIHLHOCTH HACOCOB
| I yTeUKy XKUAKOCTH 10 3a30paM 307107~
| EuKa

—

] Hakxomeunuk npubGopa coeguHHTH C
BEHTHJIEM, 3aMEePHUTh JaBJIEHHE B IIM-
Hax u 3aduKcUpOBaTHL

HUUAT K-446, py-
JIeTKa, iecceepoMeTp
1155, nuneiira

KH-402

Manrowmerp

CexyHaomep

KH-1097, cexynazo-
mep, KM-5473,
TOP13-142

HUMAT-458

IITaHre HMUPKYIbL

Mamuraucr
CKpenepa

Mamurauct
CKpeliepa

To xe

To xe

Mamusucr
CKpemepa

To xe

To xe

0,15

0,10

0,15

0,03

| BamepuTs BrIcOTY mpOTEKTOpPA

b Aaexmpoobopydosarue

| BetBoanr mpu6opa, cobmopas mosmioc-
| HOCTh, NOAKJIIOYHUTH K AKKYMYJIATOD"
HeIM GaTapesM. 3amycTHTh ABUTaTENb

c'l'ap'repom ’ CHATH noKasaHusa
BOJIBTMETpPA

He orxouas npubop, nocrenerso mo-
BeImaTs OOOPOTHI A0 HOMUHAIBHBIX.
CraTh NOKA3aHUA BOJILTMETpA

KH-1093

To xe

Macrep-
JAUAarsocT

To xke

0,04

0,03

B ouaenocmuueckoii kapme oTpaxxaroTcsi pe3ynbTaThl IMarHOCTUPOBAHMS, JAETCS 3aKII0YCHHE
0 CcoJepKaHUM U 00bEeME TEeXHUYECKOTO BO3JIECHCTBHSA HAa MalIMHYy. JTa KapTa 3alojHseTcs Ha
KKy MallluHY.

Haxonumenvnaa xapma 3anoNHSAETCd Ha OCHOBE JAHHBIX JUAarHOCTUYECKOW KapTel. B Hel
HakarauBaeTcs nHopmalus o0 U3MEHEHUAX JIUarHOCTHUYECKHX MapaMeTpOB B 3aBUCUMOCTH OT
HapaboTku MamnHbl. HakonuTenbHyI0 KapTy BeAYyT MO Ka)XJO0W MallliHE B T€UEHHE BCEro CpoKa
€€ JKCIUTyaTaluu. 3aHECEHHbIE B HEE JaHHbBIE MTO3BOJISAIOT IPOTHO3UPOBATh OCTATOYHBIN pecypc U
BEpOSITHOCTh O€30TKa3HOW paboThl B Mpelenax MEeXKOHTposibHoro mnepuojna. [lpu peanuzanuum
QITOpUTMa XpaHeHue MHGopMaluu MnpousBoauTcs B OBM mo kaxaoi MalimHe B Ipolecce ee
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skcrryarauud. [Ipu ouepenHoM AMArHOCTUPOBAHUMU BBOAAT HHGOpPMAlKI0O TO HapabOTKe C
HaJyaja »JKCIUTyaTallud WU TOcle KaluTaIhbHOTO pPEMOHTAa ¢ YWCICHHBIE 3HAYCHUS
KOHTPOJIUPYEMBIX MapaMeTpoB. Ha nucrnieil uinu neyartaroiiee yCTpOMCTBO BBIBOASITCS JaHHBIE O
TEXHUYECKOM COCTOSSHMM MAlIMHBI U PEKOMEHIAINH 0 MOJAepKaHUIO ee paboTOCIIOCOOHOCTH.
B »TOM ciiydae 3amofiHSATh JMAarHOCTUYECKYIO M HAKOMMUTEIbHYIO KapThl He oOs3aTenbHO. [Ipn
HEOOXOIMMOCTH 3Ty MH(OPMALUIO BBIIACT BHIYMCIUTEIbHAS TEXHUKA B YAOOHOM ISl onepaTopa
BUJIE.

DO} PeKTUBHOCTh OIEHKH PAOOTOCIIOCOOHOCTH MAIIMHBI BO MHOTOM 3aBHUCUT OT CpPEICTB
KOHTPOJISI TEXHHYECKOro cocTosiHus. BcTpoeHHble cpencTtBa o00ecreduBalOT HENPEpPBIBHBIMN
KOHTpPOJIb CUCTEM M COOPOYHBIX €IMHHUII. B Hacrosiiee BpeMsi Ha MamIMHax OObBIYHO uMeeTcs 6-9
CPEeIICTB KOHTPOJISl, HO BMECTE C TEM CYIIECTBYIOT YK€ MAaIIUHBI U ¢ 20 3JIeMEHTaMH CUTHAJIU3alUU
NPEJEeNBbHOTO COCTOSIHUSL CUCTEM UM COOPOYHBIX €IMHHII.

Jns oneHkun pabOTOCIOCOOHOCTH BBITYCKAEMBIX MAIMH MOKHO HCIIOJIb30BaTh aBTOHOMHbIE
CpencTBa TUarHoCTUpoBaHHs (Taln. 2). MHOrMe IMarHOCTHYECKHWE CpPEJCTBA, BKIIOYECHHBIE B
TaOJMIly, BXOAST B KOMIUIEKT JIMHEHHOM JUarHoCcTH4ecKod ciyxObl. C MOMOMHIbIO 3THUX
MEPEeBMKHBIX JTUATHOCTUYECKUX YCTAHOBOK MOXKHO TUArHOCTHPOBATH TPAKTOPHI, aBTOMOOWIIH,
CTpPOUTEINbHBIE U JOPOKHBIE MalIuHbI o Oosiee 100 mapamerpam, Hanbosee 4acTo U3MEPSEMbIM.

Tabnuya 2
OCHOBHBIE TMarHOCTUYECKUE CPEJICTBA
Mapka wim Mozenb Hasnauenue

Jwnarnoctuueckoe
o0opynoBaHue

Mawuna 6 yenom

TopMo3HBIE CTEHIBI

HOCTHU IIU(PPOBOI

KHN-8927,
KHN-4935,

CAK-U-670, IW-7

OHDGI{CHGHHG TATOBBIX U TOPMO3HBIX YCH-
J'II/II‘/‘I, pacxoaa TOIinBa, COCTOAHUA TPpaHC-

MHUCCHUH U 9J'IeKTp0060py,HOBaHI/I$I MalllnH
B CTAllMOHAPHBIX YCIIOBUAX

Nsmepurens morir- NMJI-1T H3mepenne MOIHOCTH M YacTOTHI Bpallle-

Hoctu HUA KOJIEHYaTOro BaJia

TormnmuBomep K11-4818, OrnpeneneHue 4acoBOro M yJIeIbHOT0 pac-
KH-13967M X07a TOILINBa

N3mepurens gpim- -1 N3Mepenne NIbIMHOCTH BBIXJIOITHBIX T'a30B

Cucmema osucamens 6HYMPEHHEecO CcOpaHus

Kommpeccomerp K11-861, OmnpeneeHne KOMIIPECCHH B IVIIHHPAX
K11-28125 JIBUTATEIIS

Bakyym-ananu3za- KH-5315M N3mepenne pa3psikeHus B HHIIMHAPE

Top

YHUBEpCcaIbHBIN KUN-28136

ABTOCTETOCKOII

YcTpoiicTBO 115t KHN-114M OnpezneneHrie CyMMapHOTO 3a30pa B BEpX-

M3MEPEHMS 3a30- Hell FOJIOBKE IIAaTyHa U [ATYHHOM IO~

OB B KPHBOILIUII- HIAITHAKE

HO-IIIaTyHHOM Me-

XaHu3me

Nunukatrop pacxo- KH-4887-11, Or1ieHKa TEXHUYSCKOT0 COCTOSHUS ITUITHH/T-

ITOB Ta30B KHN-28126M, POIOPIIIHEBOM TPYMIIHI 110 KOJWYECTBY ra-
KHN-13671M 30B, IIPOPBIBAIOILUXCS B KapTep

[Tpubop ans u3me- K-6OM OnpeneneHue TEXHUYECKOTO COCTOSIHUS

peHus repMeTny- TUJIb3bI, TOPUTHEBBIX KOJIELl, CONPSIKEHUS
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HOCTH IIWJIMH/POB «THE3/10 — KJIallaH» U MPOKJIaIKU TOJIOBKU
Omoxa
[Tpucnocobnenue KHN-4870 ITpoBepka 3arpsi3HEHHOCTH U pa3repMeTH-
JUTSI TIPOBEPKH Tep- 3allMM  BO3JYXOOYHMCTHTENS JIBUTATEIs
METHUYHOCTH BO3- BHYTPEHHETO CrOpaHUs
JYITHOTO TPaKTa
[Tpucnocobnenue K11-4801, [TpoBepka nepenaaa qaBISHUS 0 U TOCTE
JUISL KOHTPOJIS TOTI- KI-28132 (GUIBTPOB rpyOOH OUUCTKH
JMBHOM ammapary-
Pu1
[Tpucnocobnenue KI-9917, [TpoBepka naBiIeHUs U Ka4eCTBA PACIIUIIH-
JUTS KOHTPOJIA KHN-562M, BaHU TOILIMBA
dopcyHOK KH-16301M
VYerpoicTBo st KI-4802 [IpoBepka MakCUMaJILHOTO JIaBJICHUS, Pa3-
KOHTPOJIS TOTUIKB- BUBAEMOTO CEKIIMEil Hacoca, U repMeTHY -
HOT'0 Hacoca BBICO- HOCTH HAarHETaTEIBHOTO KJIaraHa
KOT'O JIaBJICHHS
[TpucnocoGnenue K11-4858, KoHTposbs MaciassHOro Hacoca u KiianaHa
JUTSL IPOBEPKHU K11-28156 CHUCTEMBI CMa3KH
MacIsTHOTO Hacoca
WNupukarop pecypca HPII-12 Ornpenenenue pecypca NOAIMIUITHUKOB
MOJIIIUITHUKOB
Tpancmucus
TexHuuyeckue 3H10- ZOND BrrsBieHrEe HEMCIIPABHOCTENW BU3YyaJIbHBIM
CKOTIBI OCMOTPOM
Tuopocucmema
[TpuGop s ompe- KHN-10976b, Onpenenenrie MAaBIEHUS M pacxolla JKUIKOCTH B
neneHus: paboTo- KI1-28084M, COOPOYHBIX €TUHUIIAX THAPOTPUBOAA
CIIOCOOHOCTH THI- TAP13-142,
pOCUCTEMBI K1-28097M
I'maporectep I'T-2 Onpenenenrie OOBEMHBIX TMOTEPh B  COOPOYHBIX
€IMHUIIAX TUIPOIPUBO/IA
I'unporectep ['TII-3-6 Onpenenenrie  pabOTOCMOCOOHOCTH — THAPOIPUBOJIA
CcIM
Dnekmpoobopyoosanue
Bunka nHarpy3ounas  [JID-2 Onpenenenue CTENEHU  Pa3psHKEHHOCTH ak-
KYMYJISITOPHBIX OaTapeit
[Tpubop KH1-1093 KonTtponb craprepa u TeHepaTropa ¢ pPEryiasiTOpoOM

HaITPAKCHUSA 0e3 CHATHS C MAITUHEI
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Crenp 2-205, K1-968, B- KoHTponb snexkTpoobopymnoBaHusi 0€3 CHATHS U CO
214, mon. 537 CHSATHUEM C MAIIUHEI
[Tpubop 3-204 ITpoBepka cOCTOSIHUS KOHTPOJIBHO-U3MEPUTENBHBIX
puoOpPOB
Cucmema ynpasnenus
[Tpubop KI1-402 KoHTposib cBOOOIHOTO X0/1a PYJIEBOTO KO-
Jeca
Junamometp JAI1Y-0,02-2 OnpeneneHre yCwIns Ha pplyarax ynpas-
JICHUS ¥ PYJIEBOM KOJIece

Ilepeosuoicnvle, cmayuonapHole u nepeHocHvie MoOYIU CPedCcme no KOHmpOIio,
pecynuposke u pemonmy C/M

[TepensmxHOM

PEMOHTHO-AHArHoO-

CTUYECKUN MOCT
Ha 6asze: 'A3-3307,

31J1-5301,

«l"azenb» u Ap.
CranuoHapHbIi
IIOCT TeXCepBHCa
CIM

IlepenocHol Mo-
ZyJb CPEJICTB Juar-

HOCTUPOBaHUSA

KHN-28016

KHN-28065M,
KH-13919M

KHN-28092,
KHN-28092M

Bremonnenue pa60T 10 JUarioCTupoBa-

Huto, TO u pemonty CZIM

BrisiBnenue u YCTpAaHCHNUEC HCUCTIPABHO-

creit ipu TO u peMoHTax

Juarnoctuposanue npu TO u pemoHTax

Bonpocs! 11 caMOIIPOBEPKU:

1. Kakue mapameTpbl U TEXHUYECKHE CPEICTBA UCTIONB3YIOTCS P AUArHOCTUPOBAHUHT
MEXaHU3MOB U JIETaIeH TTOTbEMHO-TPAHCTIOPTHBIX MAIIIH?
2. IlpuBeauTe OCHOBHBIE MIPUHIIUIIBI OPraHU3AIIMU TUATHOCTHPOBAHUSI.

3. Kakast ponb

UHPOPMAIIMOHHBIX ~TEXHOJIOTMH TMpU OpraHu3allud JAMAarHOCTHUPOBAHUS

MNOABCMHO-TPAHCIIOPTHLBIX, CTPOUTCIIbHBIX, TOPOKHBIX CPCACTB U 060pyI[OBaHI/I$I?

[1-5] u3 paszmena 7.

[6,8] u3 pazmena 7.

OcHoBHas nuTeparypa:

JlonoHHUTeNbHAS IUTEpaTypa:
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9.2. MeToan4yeckne yKa3aHHsi 10 BbINOJHEHUIO KOHTPOJIbHOI padoThl

Brinonnenue o0y4yaronmuMucs KOHTPOJIBbHOM pabOThl MPOU3BOIUTCS C LIETBIO:
1) cucremaTu3anuu M 3aKPEIICHUS IMOJYYCHHBIX TCOPETUYCCKUX 3HAHMHA M MPAKTUYCCKUX
YMEHHU,
2) yriuyOJieHusl TEOPETHUCCKUX 3HAHUI B COOTBETCTBUU C 33JaHHOM TEMOI;
3) hopmupoBaHUsT yMEHHI PUMEHATh TEOPETUYESCKUE 3HAHUS MIPU PEIICHUU MMOCTaBICHHBIX
BOIIPOCOB;
4) popMupOBaHHUS YMEHHUI UCIOJIL30BAThH CIIPABOYHYIO, HOPMATHBHYIO IOKYMCHTAIIHIO;
5) pa3BUTUS TBOPYECKOHW WHHIMATHUBBL, CAaMOCTOSTEIBHOCTH, OTBETCTBCHHOCTH U
OpraHU30BaHHOCTH;
OcHoBHas TeMaTuka: Opranusanus rnpouecca auarHoctuposanus konkpetHoi [TTCIMuO.
B coctaB KOHTpOJIBHOM PabOTHI BXOJAT CIAEAYIOLIUE Pa3Ieibl:

1. OcHOBBI TEOPUHM TEXHUUECKOU TUATHOCTUKU;

2. OCHOBBI IPOEKTUPOBAHUS TEXHUYECKUX CPEJICTB AUATHOCTUPOBAHMS,

3. Metoap! u3MepeHHs TUarHOCTHYECKUX MapaMeTpPOB;

4. OreHKa TEXHUYECKOTO COCTOSIHUS aBTOMOOMIIS;

5. JlmarHoctupoBaHHe KapOIOPATOPHOTO U AU3EIBHOTO JBHUTATeNed BHYTPEHHETO

CTOpaHHUS B LIEJIOM;

6. JumarHocTHpOBaHWE NWJIMHIPO-TIOPUIHEBON TPYIIBI, KPUBOIIUITHO-IIATYHHOTO U

ra3opacnpeeuTeIbHOr0 MEXaHU3MOB,

7. JluarHOCTUpOBaHME  CHUCTEM  [WUTaHUS, CMa3KH, 3aXUTAHUA,  OXJIAXKICHUS,

ANEKTPOCHAOKEHUS U BITYCKa;
8. OrueHka TEXHHYECKOTO COCTOSIHUS TPAHCMHICCHH, XOJIOBOM YacCTH, PYJIIEBOTO YIIPABICHHS
Y TOPMO3HOU CUCTEMBI;
9. JlmarHOCTHpOBAaHME TUAPABIMYECKOTO IIPUBOJIA i €70 OCHOBHBIX 3JIEMEHTOB.
OdopmiieHre KOHTPOIBHOM paboThl: 00BEM oTu€ta momkeH coctaBisaTh 20-30 crpaHull
nedaTHOro Ttekcra. CleayeT NpHISpXKHUBATHCA CIEAYIOMHUX IapaMeTpoB O(GOPMIICHUS OTYETA:
dopmar nucra otuéra — A4, pazmepsl noneii: ciesa 30 mm, cnpaBa 10 MM, cBepxy U cHu3y 20 MMm.
HIpudT Times New Roman, kernb 14. AG3aunsiii orcTyn — 1,5 cM, BeIpaBHHBaHHE a03ala — 10
HIMPUHE, MEKCTPOUHBIM MHTEpBall — MOJYTOPHBIM. TeKCT meyaraercss TONBKO HAa OJHOW CTOPOHE
mucta. CTpaHUIbl JOJKHBI OBITh IPOHYMEPOBaHbl BHU3Y CTpaHULlbl cripaBa. Hymepanus crpaHul] —
CKBO3Has JUIsl BCEro OT4€Ta, Ha EpBOM (TUTYJIBHOM) JIUCTE HOMEP HE CTaBUTCS.

KonTponbHast pabora A0mkHa OBITH NPaBWIBHO OQOpPMIIEHA, HamucaHa TIpPamMOTHO H
akkypatHo. HauumHaTe paboOTy HYKHO C THIATENBHOTO W3yYeHUS AUCHUIUIMHBI B 0OBEeMe
nporpaMmel. Jlanee He0OX0IMMO MOAOOPAaTh COOTBETCTBYIOLIUH JUTEPATYPHBIN U MPaKTHUYECKUN
Marepuan. B mpolecce HamuMcaHHs MOXHO TPHUBJIEYb JOMNOJHUTENbHYIO JuTeparypy. He
BO30paHseTCs UCIOJIB30BaHUE MepepadOTaHHBIX JaHHBIX JEKTPOHHBIX pecypcoB. Pabora momkHa
ObITh JIOTMYHOW, HAy4yHOW IO CBOEMY COJEpXaHMIO; B HEHl B cUCTeMaTH3HMpOBaHHON Qopme
JIOJKHBI OBITh M3JI0KEHBl MaTepHalibl MPOBEIEHHOTO MCCIENOBaHUS M €ro pesyabpTaTsl. llpu
3alUTe KOHTPOJIBHOM paboThl 00yJaromUiics JOHKEH He TOJIBKO MPaBUIBHO U3JaraTb CBOM MBICIH,
HO U apryMEHTHPOBAHO OTCTAauBaTh, 3aIIUIIATh BbIIBUTAEMbIE BBIBOJIbI U PELLICHUS.

10. MIEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT Ui, UCTTIOJIb3YEMBIX ITPH
OCYHECTBJIEHUU OBPA30OBATEJIBHOI'O ITPOLECCA IO JUCHUITJIMHE

- Microsoft Imagine Premium (OC Windows 7 Professional);

- Microsoft Office 2007 Russian Academic OPEN No Level;

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

- KOMITAC-3D V13;

- APM WinMachine.
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11. OMACAHUE MATEPUAJBHO-TEXHUUYECKOM BA3bI, HEOEXOJIUMOM
JJIS1 OCYIIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLECCA 1TO JUCIUIIJIMHE

Buo
3auaAmuA

Haumenosanue
ayoumopuu

Ilepeuens ocnognozo 0dopyoosanus

Ne JIP

1

2

3

4

JIP

Jlaboparopus
aBTOMaTHU3alllu
cUCTEM
POCKTHPOBAHUS

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

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

Cucremuslii 0510k Celeron 2,66;
Ckanep HP 3770;

Mownwutop 15 LG;

Cucremuslii 0110k iCel 433;
ITpunTep HP LJ P2015

AMD Athlon

No 1- Ne 6

JIx

Jlexknmmonuasa
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 C HACTCHHBIM KPEIUICHUEM U
MIPOrpaMMHBIM obecrnieueHnemM
Promethean Activinspire

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

CuctemHbIi 010K
690G, mANX,HDD
250Gb,DIMM
DDR//2*512Mb,DVDRV,FDD

(AMD
Seagate

Kp

JlaGopatopus
aBTOMaTU3alnu
CHCTEM
IMPOCKTUPOBAHUA

Yuebnas mebenb, CHCTEMHBIN OJIOK
(AMD 690G,mANX,HDD Seagate
250Gb,DIMM
DDR//2*512Mb,DVDRV,FDD;
Cucremnslii 610k Cel D-315;
CucTeMHBIH 010K CPU
4000.2*512MB;

Mounurop Tepmunan TFT 19 LG
L1953S-SF;
CucreMHBIH  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

VYuebnas mebenb, ooopynoBanue 10-
1K i5-2500/H67/4Gb (MouuTOp
TFT19 Samsung);

npuarep HP LaserJet P2055D
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IMpunoxenne 1
®OHJ OONEHOYHBIX CPEACTB JUISl IPOBEJEHUS
NPOMEXYTOUYHOU ATTECTALUN OBYYAIOIIUXCSA MO JUCHUIIJINHE

1. Onucanue ¢GpoHJa OLIEHOYHBIX CPEACTB (IACHOPT)

Ne
DJIeMeHT DPOC
KOMIIe- Pazgen
KOMIIETeHIMH
TEeHIUU

[1K-11 | Cmoco6HOCTH
OCYIIECTBIISATh KOHTPOJIb
3a nmapameTpamu
TEXHOJIOTHYECKHUX
IPOLECCOB Mpou3BoacTBa | 1. OCHOBBI TEOPUU TEXHUUECKOU
U DKCIUTyaTaluu JTUArHOCTHKU

HA3eMHBIX TPAHCIIOPTHO-
TEXHOJIOTHYECKUX CPEJICTB
U UX TEXHOJIOTHYECKOTO
000pyI0BaHUS

Bormpocsr k 3auery
1 -9

[1K-12 | CtocoOHOCTh MPOBOIHTH
CTaH/IapPTHBIC UCTIHITAHUS
HA3eMHBIX TPAHCIIOPTHO-
TEXHOJIOTUYECKHUX CPEICTB
1 UX TEXHOJIOTHYECKOTO

2. Mertobl u3MeEpeHus Bomnpocsl k 3auery
000py1I0BaHUS

JIMarHOCTHYECKUX IMapaMeTPOB 10-19

IICK- | CriocoGHOCTB

2.8 OCYILIECTBIIAATE  KOHTPOJIb
3a napameTpamu
TEXHOJIOTUYECKUX
IPOLIECCOB u

JKCIUTyaTaluu CpEenCTB
MeXaHHU3aIlun 51
aBTOMAaTH3alluU
MOAbEMHO-TPAHCTIOPTHHIX,
CTPOUTEIBHBIX u
JIOPOXKHBIX paboT W UX
TEXHOJIOTHYECKOT0

000pyn0BaHUA 3. TexHuueckue cpeacraa Bomnpocs! k 3auery

JINarHOCTHUPOBAHMS 20 - 25
[ICK- | CnocoOGHOCTh MPOBOJUTH

2.9 CTaHJApTHBIE HWCIBITAaHUS
CPEIICTB MEXaHH3aIuh |
aBTOMAaTH3aIlnU
M0 TLEMHO-TPAHCIIOPTHBIX,
CTPOUTENBbHBIX U
JIOPO’KHBIX padoT
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2. Bonipochl k 3auety

Komnerennun
Ne Ne ¥ HauMeHOBaHHe
I /;[ BOITPOCHI K 3AUYETY pasziena
Kon Onpenenenne
1 2 3 4 5
1. | IIK-11 | CnocoOHoCTb 1.  OcHoOBHbIC MOHATHUS u| 1 Xapaktepuctu
OCYIIECTBIISTh orpeseeHusl. -Ka  JICWCTBYIOIINX
KOHTPOJIb 3a| 2. TexHuueckas JUArHOCTHMKa U | HaTpy30K U HX
napameTrpamu MIPOTHO3UPOBAHUE. BIUSHUE Ha paboTy
TEXHOJOTHYECKHUX 3.  Csssb TEXHUYECKOH | MalllUH, METO]IbI
MIPOIIECCOB JTUATHOCTHKU C  HAJSKHOCTBIO U | U3MEPECHHs HArPY30K,
MIPOU3BOJICTBA U | KayecTBOM. pUMeHseMas
AKCIUTyaTaluu 4.  TecToBOE AMarHOCTUPOBAHUE. anmnaparypa u
HA3eMHBIX 5.  OyHKIMOHAIBHOE puOOpEL.
TPaHCIOPTHO- JMarHOCTHPOBAHUE.
TEXHOJIOTHYECKHIX 6.  Drambl NPOCKTHPOBAHUS.
CpEICTB u ux | 7. TI'nyOuna mnoucka nedexToB u
TEXHOJIOTHIECKOTO JIOCTOBEPHOTO JIMATHOCTUPOBAHHUS.
o0opynoBaHus 8.  Anroputmsl
KIIMOHUPOBAHUS TEXHHUYECKUX
2. | TIK-12 | CnocoGHOCTB (ymxn P
CPEICTB AUarHOCTUPOBAHMSL.
MIPOBOAUTD
9. Crpykrypa TEXHUYECKHIX
CTaHJIapPTHHIE
CPEICTB IUarHOCTUPOBAHHUS.
UCIBITAaHUS HA3€MHBIX
TPaHCTIOPTHO-
TEXHOJOTHYECKHUX
10. TlapameTpbl TMarHOCTUPOBAHUA. | 2. Mertoasl
CpEICTB u ux
11. Pa3mepsl ©  DPACIOJNIOKEHHE | U3MEPEHUS
TEXHOJIOTHYECKOT0
00BEKTOB. JTUATrHOCTUYECKHUX
obopymoBaHus
12. Bia)xHOCTb. rmapameTpoB
3. | TICK- | CnocobHOCTH 13. Bs3KoCTS.
2.8 OCYUIECTBIISATh 14. TImoTHOCTS.
KOHTPOJTb 3a | 15. Crpykrypa maTepuana.
napameTpamu 16. BuGpanus.
TEXHOJOTUYECKHUX 17. Iym.
MIPOLIECCOB u 18. Vnap.
SKCIUTyaTallid CPEACTB 19. JledhekTocKkomusi 1 HHTPOCKOITHS.
MeXaHHU3aIuU u
ABTOMATH3AINH
MOBEMHO- 20. Texnuueckasi TMarHOCTUpOBaHue | 3. Texuuueckue
TPAHCIIOPTHBIX, JABC. cpencTsa
CTPOUTENBHBIX u | 21. Texuudeckas TUarHOCTUPOBAHUE | IMATHOCTUPOBAHUS
JIOPOKHBIX padoOT W UX THJIPOTIPUBO/IA.
TEXHOJOTHYECKOTO 22. TexHuyeckas
obopymoBaHus JTUArHOCTHPOBAHUE XOJIOBOTO
000opyI0BaHUsI.
4. | TICK- | CnocoGHOCTb Py
23. TexHuyeckas
2.9 MIPOBOAUTD
JMarHOCTHPOBaHNE pabOYNX OPTaHOB.
CTaHJIapTHHIE
24. TexHu4eckas
WUCIIBITAHUS ~ CPEJICTB
JMarHOCTHPOBAHHUE CUCTEM
MeXaHHU3aIuU "
VIPaBIICHUS MAIIIHH.
ABTOMATH3AIHH .
25. OcHOBHBIE BUJbI UCTIBITAHUH.
MOIBEMHO-
TPAHCTIOPTHBIX,
CTPOUTENBHBIX u

JIOPOYKHBIX padoT
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3. Onucanue noka3areseii 1 KpUTepHeB OLlEHUBAHUS KOMIeTeH Mt

Iloka3zaTenu Onenka Kpurepun
3HaTh:
(TIK-11)
METOUKY KOHTPOJIA apameTpoB
TEXHOJIOIMYECKUX IPOLIECCOB U  AKCIUTyaTallUH
CpPEICTB  MEXaHu3allui U aBTOMaTU3alMHU
[IOIbEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX U
JOPOKHBIX pabOT MU HMX TEXHOJOTHYECKOIO
000pyI0BaHNS;
(TIK-12)
METOJMKH CTAHJIAPTHBIX HCIBITAHUNA HA3E€MHBIX
TPAHCHOPTHO-TEXHOJOTUYECKUX CPEACTB M HUX OLICHKA «3AUTCHO»
TEXHOJOTHYECKOT0 000pYI0BaHUS; BBICTABIISICTCS.  O0YdAIOIIEMyCs,
(IICK-2.8) €CJIM  BOINPOCHI  PACKpPBITHI,
MCTONHUKY KOHTPOJIA 11apaMeTpoB U3JI0KCHBI JIOTUYHO, 6e3
TEXHOJIOTMYECKUX IMPOLIECCOB U HKCILTyaTalluu CYIIECTBEHHBIX OmmooK,
CPEICTB  MEXaHM3allMM M  aBTOMAaTU3alUU MOKa3aHo yMeHHe
MOAbEMHO-TPAHCIIOPTHBIX, CTPOUTENBHBIX U HILTIOCTPHPOBATH
JIOPOKHEIX ~ PabOT M mX  TexHojormueckoro | ATTEHO | 100 veckue T —
obopynoBanus; KOHKPETHBIMU NIpUMEPAMH,
(IICK-2.9) 5 MIPOJIEMOHCTPUPOBAHO YCBOECHHE
METOANKHU CTaHAAPTHBIX UCIIBITAaHUI paHee H3yYCHHBIX BOIIPOCOB U
CTPOUTENBHBIX M JOPOXHBIX  MAaIlMH | c(hOPMHUPOBAHHOCTD
000pyROBaHUsL. KOMIIETCHIIUH. Honyckarorcst
YMerb: HE3HAYMUTEIJIbHBIC OIUOKH.
(TIK-11)
MIPOBOJIUTH KOHTPOJIb 3a napaMmerpamu
TEXHOJIOTMYECKUX IMPOLIECCOB U  IKCILTyaTalluu
CPEICTB  MEXaHM3alMM M  aBTOMaTU3alUU
MOAbEMHO-TPAHCIOPTHBIX, CTPOUTENBHBIX U
JOPOKHBIX pabOT MU HMX TEXHOJOTHYECKOIO
000pyI0oBaHus;
(TIK-12)
MPOBOJIUTh CTAHAAPTHBIE WCIBITAHUS Ha3€MHBIX
TPAHCIIOPTHO-TEXHOJIOTUYECKUX CPEACTB M UX
TEXHOJOTHYECKOT0 000pyI0BaHUS;
(TICK-2.8)
MIPOBOJIUTH KOHTpPOJIb 3a napameTpamu OLIeHKa «He 3AUTCHOY
TEXHOJOTMYECKUX TMPOLIECCOB U IKCIUTyaTalluH BEICTABIISCTCA, - He
CPEICTB  MEXaHu3alluui U aBTOMaTU3alUU PACKPHITO OCHOBHOE
MOIbEMHO-TPAHCTIOPTHBIX, CTPOUTENBHBIX U ConepIKaHIe y4eGHOTO
JOPOKHBIX pabOT M HMX TEXHOJOTHYECKOTO MaTepHana; OBHAPYKEHO
0bOpyIOBaHH; HE3HaHWE WIM HENOHUMaHUE
(IICK-2.9) He 3a4YTeH0 | OombInei wim Hanbosee BaKHON
MPOBOJIUTh  CTAaHJAPTHBIC HCIBITAHUS CPENICTB YACTH  y4eGHOTO MATepuana;
MEXaHu3allMM M  aBTOMAaTU3alud  MOJIbEMHO- JIOTIIHIEHBT OIMIMBKI B
TPAHCIIOPTHBIX, CTPOUTEIBHBIX U  JOPOKHBIX oTpeeeHHT TIOHSTTY,
pabor. KOTOpbIE HE UCIPaBJIEHBI MOCIE
Baranets: HECKOJIbKUX HaBOJISTITNX
(IIK-11) BONPOCOB; HE c(HOpMUPOBAHBI
METOJMKAaMU KOHTPOJIS 3a MapamMeTpaMu KOMIICTEHIIHH, yMeHMs "
TEXHOJIOTMYECKUX MPOIECCOB U IKCIUTyaTalluN HABBIKIL

CpEACTB MEXaHMU3allMW U aBTOMAaTU3allun
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MOBEMHO-TPAHCIIOPTHBIX, CTPOUTEIIBHBIX U
JIOPOKHBIX PabOT U UX TEXHOJIOTHIECKOTO

000opyI0BaHNS;

(TIK-12)

HaBBIKAMHU TPOBEJCHHUS CTAHIAPTHBIX HCIBITAHUN
Ha3€MHBIX TPAHCIIOPTHO-TCXHOJIOTMYCCKUX
CPE/CTB U MX TEXHOJOTHYECKOTO 000PYI0BaHUS;
(TICK-2.8)

MCTOANKaMU KOHTPOJIA 3a nmapamMeTpamMu
TCXHOJIOTHYCCKUX MPOHCCCOB MW IOKCIUTyaTallun
CpEACTB MCXaHU3allun u aBTOMaTHU3alln

MNOABCMHO-TPAHCIIOPTHLIX, CTPOUTCIIbHBIX )41
JNOPOXHBIX pabOT ® HMX TEXHOJOTHYECKOTO
000pyI0BaHU;

(TICK-2.9)

HaBBIKAMH TMPOBEJCHUS CTAHJAPTHBIX HCHBITAHUI
CPEICTB  MEXaHM3allMM ¥  aBTOMaTHU3allUU
MOAbEMHO-TPAHCIIOPTHBIX, CTPOUTEIBHBIX |
JIOPOKHBIX PadoT.

4, MeToauueckue MaTepualibl, oNpeacjadlmue npoucaypbl ONCHUBAHUA 3]—[31—[1/[]7[,
yMeHHﬁ, HABBIKOB H OIIBITA J€ATECJIBbHOCTHU

Wzyuenne  mucuuminHel — «TexHuueckass  JHAarHOCTHKAa  MOJbEMHO-TPAHCIOPTHBIX,
CTPOUTCIbHBIX, JOPOKHBIX CPECACTB U O60‘py2lOBaHI/I$I>> OXBaTbIBACT KPYI' BOIIPOCOB, OTHOCAIIUXCA K
IPOM3BOJICTBEHHO-TEXHOJIIOTHYECKOMY BHJIY MNPO(ecCHOHANBHOM IeATENbHOCTH BBIYCKHHKA B
COOTBCTCTBUH C KOMIICTCHUIUAMU U BUJAAMU ACATCIIBHOCTU, YKa3aHHBIMU B y‘-Ie6HOM IIJ1aHC.

IIpy moOAroToBKE K 3a4eTy pEKOMEHAyeTcs 0co00e BHUMAaHHME YICIUTh CIEAYIOIUM
BOIIPOCAM:!

1. OcHOBBI TEOpUU TEXHUYECKON IUATHOCTUKH.
2. MeToasl U3MepeHUs TUarHOCTUICCKUX MTapaMeTPOB.
3. TexHuueckue cpeacTBa JUArHOCTUPOBAHMSL.

3aKperuieHue BCEX BOIPOCOB, PEKOMEHAYEMBIX ISl JIaDOPATOPHBIX PabdOT, a Takke MpU
HOJArOTOBKE K 3aueTy, TpeOyeT OCHOBATEIbHOM CaMOCTOSTEIbHOW MOArOTOBKU. YUWTHIBas
3HaYMMOCTb CaMOCTOATENBHON pabOTHI, JINTEPATypa, BONPOCHI Il CaMOINPOBEPKU - B pasfenax
«JlaGopaTopHbie paboTh» 1 «DOH OLIEHOYHBIX CPEICTBY.

Pabora ¢ nureparypoit sBisercs oOsi3aTenbHOM. [Ipu 3TOM NMpuBETCTBYETCS NMpUBJIEUYEHUE
JIOTIOJTHUTEIIBHBIX UICTOYHUKOB U3 VIHTEpHEeTa. B ciiydae BOSHUKHOBEHUS ONPEAEIECHHBIX BOIIPOCOB,
oOydaromuiicss MOXKeT OoOpaTUTbCA K TMPENoJIaBaTeNi0 3a KOHCYJIbTallMel Kak Ha NMPaKTUYECKUX
3aHSTHSIX, TAK U BO BPEMS MHIMBUIyaJIbHBIX KOHCYJIBTALIUN.

[IpeaycMoTpeHo MpoBeIeHNE ayTUTOPHBIX 3aHITHI B BUJIE JICKIIUHI, TaOOPaTOPHBIX padoT B
COYETaHUH C BHEAYAUTOPHOU pabOTOM.
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Ipuaoxenne 2

AHHOTALUA
padGoueii mporpaMMbl TUCIHUIIIHHbI
TexHuyeckasi JTUATHOCTHKA MOIbeMHO-TPAHCIOPTHBIX, CTPOUTEJIBHBIX,
JAOPOKHBIX CPEICTB U 000PY10BAHMS

1. Henu 1 3a1a4u JUCHUNIMHBI

Lenbto u3ydeHUs] TUCHUIUIMHBI SIBISETCS: OCYIIECTBICHHE HH(POPMAIIMOHHOTO MOKCKA IO
TEXHUYECKON JUArHOCTUKE MOAbEMHO-TPAHCIOPTHBIX, CTPOUTENBHBIX, JOPOKHBIX CPEICTB M
000Opy/lIOBaHUs; ydacTHE B COCTaBE€ KOJUIEKTHBA HCIIOJHHUTENCH B pa3pabOTKe TEXHUUYECKUX
YCJIOBHM Ha MPOEKTUPOBAHUE U TEXHUYECKOE ONMHCAHHUE MOAbEMHO-TPAHCIOPTHBIX, CTPOUTENbHBIX,
JOPOKHBIX CpEACTB M 00OpYyAOBaHHA, y4yaCTHE B COCTaBE KOJUIEKTHBA HCIOJHUTENEH B
MPOCKTUPOBAHUM U TEXHUYECKOW JMArHOCTUKE MOJAbEMHO-TPAHCHOPTHBIX, CTPOUTENbHBIX,
JIOPOKHBIX CPEJCTB U 000OPYI0BaAHUS.

3amauell M3y4deHUs IUCHUIUIMHBI SIBJSICTCS: TOJYyYeHHE OOIIMX CBEICHH 00 OCHOBHBIX
TEHACHIMSIX W HANpPaBICHUAX B Pa3BUTHH OOOPYIOBaHHS, HUCIHOJIB3YEMBIX Ha MPEIMPHUITHIX
CTPOUTEILHOTO KOMILJIEKCA; IMOMyYeHUE OOIIMX CBEIECHUM 00 OCHOBHBIX HAyYHO-TEXHHUYECKHUX
npo0ieMax U MepcreKTUBaxX Pa3BUTHS HAYKH U TEXHUKH B 00JIACTU CTPOUTEIBHON UHIYCTPHH.

2. CTpyKTYypa AUCHHUILIMHBI

2.1 PacmpenencHue TPYAOEMKOCTH IO OTICIbHBIM BHJAaM YYEOHBIX 3aHATHN, BKIIOYAS
camocrosTensuyo padory: JIP — 17 uac., JIk-17 gac., CP — 38 yac.
OO01mast Tpy10eMKOCTh TUCIUTIIMHBI COCTABIISET /2 4acoB, 2 3a4ETHBIX €IMHHII.

2.2 OCHOBHBIC pa3/ieibl TUCIUIUIUHBL:

1. OcHOBBI TEOpUU TEXHUYECKOW JTUArHOCTUKHU.
2. Metoapl U3MepeHHs JUarHOCTHUECKUX MTapaMeTPOB.
3. TexHWYeckue cpeacTBa TUarHOCTHPOBAHUSI.

3. [lnanupyeMsble pe3yJbTaThl 00yueHHs (MepeyeHb KOMMETEeHIHi)

[Tpornecc n3yyeHHs QUCIUIUIMHBI HATIPABJICH Ha (JOpMUPOBAHHE CIEAYIOUINX KOMITETECHIIHA:

[IK-11 - crmocoOHOCTh OCYLIECTBISATH KOHTPOJb 3a IapaMeTpaMH TEXHOJIOTHYECKHUX TPOIECCOB
IMPOMU3BOJACTBA M OKCIUTyaTallUKM HA3€MHBIX TPAaHCHOPTHO-TEXHOJOTMYCCKUX CpCACTB H HUX
TEXHOJIOTMYECKOTO 000PYI0BAHUS;

[1K-12 - cmocoOHOCTh MPOBOAWTH CTAaHAAPTHBIE HUCHBITAHWS HA3€eMHBIX TPAHCIIOPTHO-
TEXHOJIOTHYECKUX CPEICTB U UX TEXHOJIOTHYECKOTO 000PYI0BAHHS;

[ICK-2.8 - crnocoGHOCTh OCYIIECTBIISTh KOHTPOJIb 32 TAPAMETPAMH TEXHOJIIOTHYECKUX TIPOLIECCOB
SKCIUTyaTallid CPEJICTB MEXAHU3AI[MU U ABTOMATU3AIMU [0IbEMHO-TPAHCIIOPTHBIX, CTPOMTENLHBIX U
JIOPOKHBIX pabOT U UX TEXHOIOTUYECKOTO 000PYI0BAHUS;

[ICK-2.9 - cHocoOHOCTh MPOBOAWTL CTAHAAPTHBIE MCIBITAHUS CPEACTB MEXaHW3AlluM |
aBTOMAaTHU3all MOABEMHO- TPAHCIIOPTHBIX, CTPOUTECIIBHBIX U JOPOKHBIX pa6OT.

4. Bux npoMeKyTOYHOI aTTecTallMu: 3a4eT.
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IMpunoxenne 3

IIpomoxon 0 0ononnenusx u usMeHeHusAX 6 padoueil npozpamme
na 20__ -20 YueoHwlit 200

1. B pabouyto nporpammy Mo JUCHUUIUIMHE BHOCSTCS CIEAYIOLIUE TOTOTHEHUS:

2. B pabouyto mporpaMmMy Mo JUCHUILITMHE BHOCATCS CIETYIOINEe H3MEHEHUS:

[Tporoxon 3aceqanus kapeapsl CJIM No OT«__ » 20 r.,

3aBenyronmii kKageapoit

(noonucs) (®.1.0.)
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[Iporpamma cocTaBieHa B COOTBETCTBMM C  (eAepalbHBIM  TOCYIAapCTBEHHBIM
00pa3zoBaTeNbHBIM CTaHIAPTOM BBICIIETO0 OOpa30oBaHMs MO HampapieHuio moarotoBku 23.05.01
Ha3zemHble TpaHCTIOPTHO-TEXHOJOTHUECKUE cpencTBa oT «11» aBrycra 2016r. Nel1022

s Haoopa 2018 roaa u yue6usiM ianom GI'BOY BO «bpl'V» s ounoit popmbl 00yueHHS
oT «12» mapta 2018 1. Nel30, s 3aounoit hopmbl oOyuenus ot «12» mapra 2018 1. Ne130

IIporpammy cocraBmI:
Ko6308B JIMutpwuii FOpbeBuy, 1.T.H., mpodeccop

Pabouas nmporpaMma paccMOTpeHa U yTBEprKAeHa Ha 3acefanuu kagpenps: CJIM
oT «___ » nekabps 2018r., nmporokon Ne

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

W.o. 3aBenyromero kadeapoit CJIM K.H. ®urypa
Hupexrop OuOIMOTEKH T.®. CoTHuK

Pabouas nporpamma ogo6pena Mmeroandeckoit komuccuein MO
oT «___ » aekabps 2018 r., mpoTokomn No

[Ipencenarens meToanueckor komuccuun MO I'.H. IInexanos
COI''TACOBAHO:

HavanpHuk

yu4e0HO-METOINYECKOTO YIIPABICHUS I'.I1. Hexesen

Perucrpanuonnsiii Ne
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