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BBEJAEHUE

CocraB u coaepx)aHue MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATUN HANpaBJICHBI HA peaan3a-
o derepaIbHOTO rOCYIApPCTBEHHOTO 00pa30BaTEIbHOIO CTaHAAPTa CPEeIHEro MpoeccHuoHalb-
HOro 00pa3oBaHUsL.

Benymielt muaakTU4eCKOW MENbI0 MPAKTUYECKUX 3aHATUH sBIseTCS (OpMHpOBaHUE MPO-
(eccroHaTBHBIX MPAKTHUECKUX YMEHUN (YMEHUI BBIOIHATH ONpEaeIICHHbIE EHCTBUS, ONEpaIii,
HE00XO0/IMMBbIE B MOCIIEAYIOLIEM B IPOPECCHOHATIBHOM 1€ TELHOCTH).

Benymeld numakTuueckod 1enbl0 TaOOpaTOPHBIX 3aHATUH SIBISETCS AKCIEPHUMEHTAIBHOE
HOJTBEPXKIEHUE U IIPOBEPKA CYIIECTBEHHBIX TEOPETUYECKUX MOJI0KEHUH (3aKOHOB, 3aBUCUMOCTEN).

B coorBerctBumn ¢ paboueit mporpammoit IIM.02 IlpoektupoBaHHe T'MIpAaBINYECKUX U
nHeBMaTH4eckux nmpuBooB u3aenud, MJIK 02.01. O6bemHubIe TUIpaBINYECKUE U THEBMATHYECKUE
NIPUBO/IBI, THAPOITHEBMOABTOMATHKA, IPEAYCMOTPEHO POBEIEHUE PAKTHIECKUX U JTAOOPATOPHBIX
3aHATHH. B pamkax mpakTuueckoro/1abopaTOpHOTO 3aHATUS 00YYAIOUIHECs MOTYT BBITOIHATH O
HY WJIM HECKOJIBKO MPaKTUYECKUX/Tab0paTOPHBIX padoT.

B pesynbrare ux BBIOTHEHUS, 00YJAIOUIHIACS JOIDKEH: yMemb:

V.2.1.01 npoekTHUpoBaTh TUAPABINYECKHE M ITHEBMATUYECKUE CUCTEMbI U MPHUBOBI 110

3aJJaHHBIM YCIIOBHSIM;

V.2.1.02 BHINOAHATH NPUHIUIHAIBHBIE THAPABINYECKHE CXEMbl COTJIACHO TpeOOBaHUMN

I'ocynapcTBeHHBIX CTaHAAPTOB;

¥.2.1.03 onuceBaTh paboTy NPHUBO/A U CUCTEMbI YIPABJICHHUS IO LIUKILY;

V.2.1.04 cocraBnsaTh QYHKIIMOHATHHYIO IUKIOTPAMMY;

V.2.1.05 paccuuThIBaTh NapamMeTpbl THAPABIMYECKUX U THEBMATUYECKUX MAIllUH;

¥.2.1.06 BBIOMpPATH TUAPOIBUTATENH, THAPOMAIINHBI, THAPOATIIAPATYPY, KOHAUIINOHEPHI

pabouero Tena ¥ BCIIOMOraTeIbHblE YCTPOICTBA ¢ TpeOyeMbIMU TEXHUYECKUMU
XapaKTePUCTHKAMH;

V¥.2.1.07 npou3BOAUTH pacyeT TUAPABINYECKUX MOTEPb, SHEPreTUYECKHH M TEMIOBOM

pacuer;

¥.2.2.01 npoekTHpOBaTh CUCTEMBI YIIPABICHHUS;

V¥.2.2.02 mucaTh cXeMBbI MOTOKOB PabOYero TeJia Mo IEMEHTaM ITUKIIa padOThI IPUBOJIA;

V¥.2.2.03 nonb3oBarbes ['ocymapcTBEHHBIMH CTaHJapTaMHM INpU BbIOOpE CTaHIAPTHBIX

N30SIV,
V¥.2.2.04 wucnonbp30BaTh COBPEMEHHbIE MPUKJIIAHbIE IPOrPaMMBbI JJIsl BHITOJIHEHUS TPUH-
[IUTTHATHHBIX THPABIMYECKUX CXEM;

Yo 01.01 pacniozHaBaTh 3a1a4y W/wiu npoodsieMy B Mpo(hecCHOHAIBHOM H/MIIH COLUAIBHOM
KOHTEKCTE;

VYo 02.02 uckare uHpOpMaIuio B cetu MIHTEpHET, ¢ UCTIONb30BaHNEM (DUIBTPOB U KIIOUE-
BBIX CJIOB;

Yo 03.04 npuMeHATh COBPEMEHHYIO HAYYHYIO MTPO(ECCHOHATBHYIO TEPMHUHOJIOTHIO;

Yo 07.03 ucronp30Bath dHEprocoOeperaroime U pecypcocoeperamime TeXHOJIOTHHA B IPO-
(eccnoHaIbHOM IEATENFHOCTH 10 CIIEUATBHOCTH,

ConeprkaHue MPaKTHYECKUX W JTA0OPATOPHBIX 3aHATHI OPUEHTHPOBAHO Ha (HOPMUpPOBAHHE
O0MIMX KOMITETEHIIMH 0 MPOPECCHOHATFHOMY MOJYIIIO MPOrpaMMbl MOJATOTOBKH CIEIHATHCTOB
CPEIHEro 3BEHa 10 CIEeUAIbHOCTU U OBIIAZICHUIO HPOGeCcCUOHATbHBIMU KOMNEMEeHUUAMU.

[IK 2.1. YuacTBOBaTh B IPOCKTUPOBAHUY T'HIPABIMYECKUX U THEBMAaTUYECKHUX ITPUBOOB 110

3a1aHHBIM YCJIOBUSM U pa3p363.TI>IBaTB NMPUHIHUIINAIIBHBIC CXCMBIL.



IIK 2.2. Wcnonb30BaTh MPUKIAIHBIE MPOTpaMMbI TP O(QOPMIICHHH KOHCTPYKTOPCKOW M
TEXHOJIOTUYECKOH TOKYMEHTAIUH.
A Taxke GOPMUPOBAHUIO 0OULUX KOMNEMEHYUIL:
OK 01 Bri6upaTh crocoObl perieHus 3aqad NpopecCHOHANbHON NEeSTEIbHOCTH MPUMEHHU-
TEJIBHO K Pa3IMYHBIM KOHTEKCTAM.
Hcnonp30BaTh COBpEMEHHBIE CPEICTBA MOUCKA, aHAIM3a M WHTEpIpeTanuu uHPop-
OK 02 Maluy U MH(QOPMAITMOHHBIE TEXHOJIOTMH IS BBIIOJIHEHHUS 337a4 MPo(ecCHOHANTBHOM
JESTEIbHOCTH.
[InanupoBaTh M pEaNN30BBIBATE COOCTBEHHOE NPOQPECCHOHATIBHOE U JMYHOCTHOE
pa3BUTHE, MPEANPUHUMATENBCKYIO ACSITEIbHOCTh B MpodeccuoHanbHoi cdepe, uc-
MOJI30BaTh 3HAHMS MO (PMHAHCOBOM I'PAMOTHOCTH B PA3UYHBIX JKU3HEHHBIX CUTYa-
LUSIX.
[InanupoBaTh M peEaNN30BBIBATE COOCTBEHHOE NPOQPECCHOHATBHOE U JMYHOCTHOE
pa3BUTHE, MPEANPUHUMATENBCKYIO JEITeIbHOCTh B IpodeccuoHanbHoi chepe, uc-
MOJIb30BaTh 3HAHMS MO (PMHAHCOBOM T'PAMOTHOCTH B Pa3JIMYHBIX JKU3HEHHBIX CUTYa-
USIX.
[TposBIATH TPakJaHCKO-TIATPHOTHYECKYIO MO3UIIHIO, JEMOHCTPHUPOBATH OCO3HAHHOE
MOBE/ICHNE HA OCHOBE TPAJAUIIMOHHBIX OOIIIEUETIOBEYECKUX [ICHHOCTEH, B TOM YHUCIIE C
Y4ETOM TapMOHH3AIMH MEKHAIIMOHAIBHBIX M MEXPEIUTHO3HBIX OTHOIICHHUU, TPH-
MEHSITh CTaHJIAPThl AHTUKOPPYIIIHOHHOTO MOBEICHUSI.
ConeiicTBOBaTh COXpPAHEHUIO OKPYKAIOMIEH Cpelbl, pecypcocOepeKeHHI0, MpHUMe-
OK 07 HATh 3HaHHUA 00 M3MEHEHUHU KIIMMaTa, MPUHIUIBI OEpeKIMBOrO MPOU3BOACTBA, -
(EeKTHUBHO AEHCTBOBATH B UPE3BBIYAWHBIX CUTYAIUX.

OK 03

OK 04

OK 06

Brimonaenue o0ydyarommMucs mpakTHIecKux U Jadopatopubeix padot mo [IM.02 I[poekTu-
pOBaHME THIPABIMYECKUX U MHEBMaTHUeckux mpuBoaoB uznenwit, MJIK 02.01. O6beMHbIe THA-
paBIMYECKHE U THEBMATHYECKHE ITPUBO/IbI, THIPOITHEBMOABTOMATHKA, HAIIPABJIEHO Ha:

- 0bobwenue, cucmemamuzayuro, yeryoieHue, 3aKpenjienue, pazgumue u 0emaniusa-
YUI0 NOJLYYEHHBIX MeopemuyecKux 3HaHULl N0 KOHKPEeMHbIM memMam y4eOHoU OUCYUNTUHBL,

- Gopmuposanue ymeHull NpUMEHAMb NONYYEeHHble 3HAHUS HA NPpAKmuKe, peaiu3ayuio
€0UHCMBA UHMEILIeKMYAbHOU U NPAKMUYECKOL 0esimelbHOCMUL;

- dopmuposanue u pazgumue YMeHul: HaAOIOOAMb, CPAGHUBAMb, CONOCMABIAMD,
AHAUBUPOBAMD, 0elamb 8bl8OO0bI U 000OWEHUS, CAMOCMOSIMENLHO 8eCMU UCCTIe008AHUS, NONb30-
8aMbCA PA3IUYHBIMU NPUEMAMU USMEPEeHUU, 0OPMIAMb pe3yibmamsl 8 gude mabauy, cxem, epa-
Quxos;

- npuobpemenue HABbIKO8 pabOmMbl C PA3IUUHBIMU NPUOOPAMU, annapamypou, ycma-
HOBKAMU U OPY2UMU MEXHUYECKUMU CPeOCMBAMU OJisl NPOBEOeHUs. ONbIMO8;

- passumue UHMeNNIeKmyaloHblX YMeHUuti y 0yOyuux cneyuaniucmos. aHaiumuidecKkux,
NPOEKMUPOBOYHBIX, KOHCMPYKMUBHBIX U OP.;

- 8bIpabOMKY npu peuleHuu NOCMAGIeHHbIX 3a0ay NPoGecCUOHANbHO 3HAYUMBIX Ka-
yecme, makux KaK camocmosmenbHOCmb, OMEENCMEEHHOCMb, MOYHOCHb, MEOPYECKAs UHUYUANU-
aa.

[IpakTuueckue u J1abopaTOpHbIE 3aHITHUS MPOBOJATCS MOCIE COOTBETCTBYIOIIEH TEMBI, KO-
Topas obecreurnBaeT HaTMYUe 3HAaHUH, HEOOXOAUMBIX JIJIs €€ BHITOJTHEHHUS.



METO/IUYECKHUE YKA3AHUSA
Tema T.02.01.01.01 O0uue cBeaenusi 00 00beMHOM NPHUBOJE

IIpakTnyeckas padora Nel
N3ydenne HpU3NKO-XUMUUECKHUX U IKCIUTYaTallMOHHBIX CBOMCTB pabovMX KUJIKOCTEH

ue.]]b: Hay‘lI/ITBCH pacCUUTBIBAThL U OIPEACIIATE OCHOBHBIC (I)I/ISI/ILICCKI/IC CBOMCTBaA KHUIKO-
CTH.

Boinosinus patdoty, Bel Oyaere:
ymemb:
- ¥V 2.1.02 BpInonHATh NPUHLMIHAIBHBIE THAPABINYECKHUE CXEMbI COTJIaCHO TpeboBa-

Hui ['ocyaapcTBEHHBIX CTaHIAAPTOB;

- Y0 01.01 pacrio3naBath 3a1auy u/wid mpodsaeMy B mpoheCCHOHATLHOM H/HITH COLH-
AJIbBHOM KOHTCKCTCEC,

- Yo 02.02 uckath uH(pOpMaIUIO B ceTu VIHTEpHET, ¢ UCMOJb30BaHHEM (QHUIBTPOB U
KIIIOYEBHBIX CIIOB,

- Y0 03.04 npuMeHSTh COBPEMEHHYIO HAYYHYIO TIPO()ECCHOHATBHYIO TEPMHHOJIOTHIO;
- Yo 07.03 ucnionp3oBaTh 3HEprocoOeperarwime u pecypcocoeperaronme TeXHOJIOTUN B

po(heCCHOHATTLHOM I TEIILHOCTH I10 CIICIIHATHLHOCTH;
O0opynoBanme: HE UCTIOIB3YETCS
IMopsinok BIMOJTHEHHS PA0OTHI:

1. M3y4unTth TeOpeTUUECKHE MOI0KEHHS 10 TEME TPAKTUUECKON PabOTHI.
2. N3yuntb npumep opopMIICHHS 3a1aHHsL.

3. O3HaKOMHUTHCS ¢ UHAUBUIYAIBHBIM 33JJaHUEM.

4. PeminTh MOCTABJICHHBIE 3a/1aUH.

5. Caenatb BBIBOJIBI O IPOJIETAHHOM padoTe.

6. OpopmuTh OTUET

KpaTKue TECOPETHYECCKUEC CBCACHUSA

Kuakumu TenamMu MM SKUAKOCTSMHM HAa3bIBAIOT (PU3MUECKUE Teja, JETKO HM3MEHSIOIINe
cBOIO (hopMy TOJ JeiicTBHEM CaMOM HE3HAUMTENIbHOW MO BEJIMYMHE CUJIbl. MOXHO CKa3aTh, 4TO
KHUJIKOCTh — 3TO (pru3nyeckoe Teno, obagaoniee TeKy4ecTbio, UMEIOIIee ONpe/leIeHHbIH 00beM U
3aIoJIHAIONIAs YacTh MPOCTPAHCTBA (COCYyIa), PABHOTO €€ 00bEMY.

Pa3znuyaroT 1Ba BUJa )KUIKOCTEM:

-)KUJIKOCTH KareJbHble (MaJIOC)KUMaEMBbIE);

-)KHJIKOCTH Ta3000pa3HbIe (CKUMAEMBIE).

Baxknelmmmu xapakTepuCTUKaMU MEXaHUYECKUX CBOMCTB JKHUJIKOCTH SIBJISIFOTCS €€ IIOT-
HOCTb U yJeNbHbIN Bec. OHU ONPEAeINsoT "BECOMOCTD" KHUIAKOCTH.

IInomnocms p XapakTepu3yeT paclpejieieHne mMacchl Am XHJAKOCTH 1o o0bemy AV.

[InoTHOCTH O,Z[HOpO,[[HOﬁ KHUAKOCTU paBHa OTHOIICHWIO MACChbl M KUJKOCTH K €€ O6’bCMyI
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r7ie M — Macca KUIKOCTH, KT
V- 00BeM KHIKOCTH, Mo,
[InoTHOCTH p BO BCEX TOYKAX OJHOPOJHOM KUAKOCTH OJMHAKOBA. B o0miem ciywae miot-
HOCTb MOXET U3MCHSTHCSI B 00BEME JKUKOCTH OT TOYKH K TOUKE U B KaXJI0H TOUKe 00beMa C Teue-
HUEM BpEeMEHHU. 3a eIMHMITY TI0THOCTH B cucteMe CU npunsT 1 kr/m3.
. 3
Bwmecto mioTHOCTH B (hopMyliax MOXET ObITh MCIOJIB30BaH TaKxke yoeavHotit éec y (H/m®),

TO €CTh BeC XUAKOCTU G, MPUXOAIIMIicS Ha eNuHUILY oObema V:

G
y=y= =P34 (1.2)

[1TOTHOCTB KUIKOCTEH M Ta30B 3aBUCUT OT TEMIIEpATyphl U AaBleHHU. Bce KUAKOCTH, Kpo-
M€ BObI, XapaKTEPHU3YIOTCS YMEHBIICHUEM IIJIOTHOCTH C YBEITMYEHUEM Temmeparypsl. [11oTHOCTR
BOJIbl MakcuMaibHa Ipu t =4 °C 1 yMEHbIIAeTCs KaK ¢ YMEHbIIEHUEM, TaK U C YBEJIIMUEHUEM TeM-
nepaTypbl OT 3TOr0 3HaYeHUs. B 3TOM MposBiIsieTcss 0JJHO U3 aHOMAJIbHBIX CBOIMCTB BOJIBI.

[TnotHocTh Boab! ipu t =4° C coctasisier 1000 Kr/M>;

Mopckoi Boabl - 1020 ... 1030 xr/m3;

HedTu u HerenpoaykToB — 650 ... 900 kr/m3;

gyucToi pryTH - 13600 kr/m3;

Bozayxa npu t =0° C u armocdepHoM aasinenuu — 1,29 kr/m3.

[Tpu u3MeHeHNN AaBIEHUS TUIOTHOCTD KUIKOCTH U3MEHSETCS HE3HAUYNTEIHHO.

Corcumaemocmsp. 310 CBOICTBO KHUJKOCTEH HM3MEHATh 00bEM IPHU M3MEHEHHUM JIaBJICHUS;
XapakTepu3yeTcst KO9OMUIHEHTOM 00heMHOT0 cxaThs (Kod(duimentoM cxnmaemoctn) Pp (Ia™);
MPEJICTaBIISIIOIIMM CO00 OTHOCUTENIBHOE U3MEHEHNE 00beMa )KUJIKOCTH V IIpU U3MEHEHUH JaBJie-

HUA Ha CIUHHITY:

2
ﬂ:l.ﬂzl V_VO,M_, (1.3)
VAP V P-P | H

. 3.
riae V — nepBoHavalIbHbIN 00BEM XKUIKOCTH, M,

AV — OTHOCHUTENIBHOE U3MEHEHUE 00beMa KUAKOCTH MPU U3MEHEHUHU JABJICHUS Ha BEIUYUHY
Ap, M.

n_n

3nak "-" B popmyne (1.3) ykaspIBaeT Ha TO, UTO MPHU YBEIMYCHUH JABJICHUS 00BEM JKHUJIKO-

CTU YMCHBIIIACTCH.



Bennuuna, obpatHas ko3(pUIIEHTY 00bEMHOI0 CXKAaThs — MOAYJb OOBEMHON YIPYTOCTH

xkunkoctu E,, Ila:
1

)

@usnuecKuil CMBICI 00bEMHOT0 MOJYJISL YIIPYTOCTH: BEJIMUMHA, 0OpaTHAs U3MEHEHUIO 00b-

Ey (1.4)

€Ma OJIHOT0 KyOMYECKOT0 MeTpa KUAKOCTH IPH U3MEHEHHUH JaBIICHHUS HA OJHY CMHHILY.

OOBeMHBII MOJYJTb YIPYTOCTH JKUIKOCTH 3aBUCHT OT THIIA JKUIAKOCTH, JaBJICHHUS U TEMIIe-
parypsl. OHaKO B OONBIIMHCTBE Ciiy4aeB EO CUMTAIOT MOCTOSIHHOWM BEIHMYMHOW, IPUHUMAS 32 HEe
CpeaHee 3HAaUeHHUE B JAHHOM JIMaIa30He TeMIIEpaTyp U JaBICHHA.

Paznuuaror u3orepMuyecKuii U aauadaTuYecKuii MOy b yrpyroctu. [Ipudyem ist pacueToB
OOBIYHO HCIOJB3YIOT M30TEPMUYCCKUN MOIYJb YIPYrocTH E.,, MpUMEHsEeMBbIN IS aHAIH3a MEJ-
JICHHBIX TPOIIECCOB, MPU KOTOPBIX YCIIEBAET 3aBEPUIMTHCS TEIJIOOOMEH C OKpYKaIOMeHd Cpemou.
J1J1s1 OBICTPOTEUHBIX MPOLIECCOB, IPU KOTOPHIX TEIUIOOOMEH HE YCIIEBAET 3aBEPIINTHCS, HCIIOIB3YIOT
anabdaTUIeCKUil MOYJb YIPYTrocTH Eq.

Temnepamypuoe pacuiupenue. ITo CBOWCTBO KUIKOCTEH U3MEHATH 00bEM IIPH U3MEHEHUH
TEMIIEpPaTypbl; XapaKTEPU3yeTCs] TeMIIEPaTypHBIM KOX(PPHUIMEHTOM OOBEMHOTO pacmupeHus [t
(1/°C), mpencraBisionM cO00K OTHOCUTEIIFHOC M3MEHEHHE 00BheMa JKUJIKOCTH NMPU H3MEHCHHUH

temmneparypsl Ha equHUIy (1 °C) ¥ mpu NOCTOSIHHOM JIaBJICHUU:

1 t Vo
p )4

rae V — nepBoHAaYaIbHBIN 00bEM KUAKOCTH, M3;

AV — oTHOCUTENBHOE U3MEHEHHE 00beMa JKUJKOCTH MPH MOBBIIIEHUH TEMIIEpaTyphl Ha At, M.

Jlnist BO/bI C yBeIMUEHHEM JlaBieHus npu temmeparype 10 50 °C koadduuuent Pt pacrer, a
npu temneparype Boiie 50 °C ymeHbIaercs.

Bazxkocmubio XuaKoCcTH Ha3bIBAE€TCS CBOMCTBO peajbHOM JKUIKOCTH OKa3bIBaTh COMPOTUBIIE-
HUE OTHOCUTEJIILHOMY MEePEMEIICHUIO (CBUTY) OTIENIBbHBIX €€ YaCTHUIl UM CIO0EB MPHU MPUIOKEHUH
BHEIIHUX cuil. Clion Kak Obl CKOJIB3ST OMH 10 APYTOMY C Pa3IHMYHBIMU CKOPOCTSMH, YTO BBI3BIBA-
€T BHYTPEHHEE TPEHHE MEXKAY CIOSMH, MPONOPLHUOHATIBHOE OTHOCUTEIBHON CKOPOCTU JBUKECHUS
CJIO€B U IUIOIIAJN UX CONMPHUKOCHOBEHHUS. BS3KOCTH sIBISETCS MOKa3zaTeleM TEKYyYeCTH >KHJIKOCTH.
Jls niutrocTpany 3TOro CBOWCTBA KalHUTE Ha TOPU3OHTAIbHYIO TTOBEPXHOCTh, HAIIPUMED Ha J10-
IIEYKY, KaIlIi0 BOBI, OJCOTHEYHOIO Maclia WK JII000ro APYroro MalMHHOTO WM WHAYCTpHAIb-

Horo. Tenepp HaknoHUTE AomeuKy. Kakas sxuakocts Teuét ObicTpee? O 4éM 3TO roBOpHUT?



PaznnuaroT JMHAMHUYECKYIO M KHHEMATHUYSCKYIO BA3KOCTH:

JAunaMunyeckas (a0CoI0THAs1) BA3KOCTH [L — CHUJIA, JACHCTBYIOIIAs HA €IUHUYHYIO IUIO-
11ajb IUIOCKOM MOBEPXHOCTH, KOTOpas INepeMeniaeTcs ¢ €AMHUYHOM CKOPOCTHIO OTHOCHTEIHHO
JIPYTO# TIOCKOI MOBEPXHOCTH, HaXOSIICHCs OT MePBOM Ha €AMHUYHOM PACCTOSHUU.

B mexnaynapoanoii cucteme equnun (CH), nunamuyeckas BI3KOCTh u3Mepsiercs B [lackanb
- cexynnax [Ila-c].

Cyl1ecTBYIOT TakXe BHECHUCTEMHBIC BEJIMYMHBI U3MEPEHUs TUHAMHYECKON Bs3kocTtu. Hau-
6osee pacnpoctpaneHHas B cucreme CI'C - myas [I1] u ee npousBoanas cantumnyas [cll].

Taxxe nuHAMHYECKas BA3KOCTh MOXKET U3MEPATHCS B [IUH ¢/cM?| U [Krc ¢/M?] U IPOU3BOI-
HBIX OT HUX €IMHHUIIAX.

CooTHoIIeHHE MEX]Ty €IUHUIIAMU TUHAMUYECKON BSI3KOCTH:

- 1 Ilya3 [II] = 1 aun-c/cm? = 0.010197162 xrc-c/m? = 0.0000010197162 kre-c/cm? = 0.1 [a-c

=0.1 H-c/m?

- 1 Cantunyas [cI1] =0.0001010197162 krc-c/m? = 0.01 IT=0.001 ITa-c
- 1 xrc-c¢/m? = 98.0665 IT = 9806.65 cIl =9.80665 I1a-c
KunemaTrnueckass BA3KOCTb. [Ipy BHINOTHEHHM TEXHUYECKHUX PACYETOB B TUAPABIUKE

OOBIYHO IOJIB3YIOTCS KMHEMATHYECKON BSI3KOCTBIO v, MPEACTABIAIOLIEN co00il OTHOIIEHHE AUHA-

MHUYECKOM BA3KOCTH KHUIOKOCTH K €€ IIJIOTHOCTU:
VvV = ﬁ’ _— (1'6)
Yo,

re W — AMHaMHUYecKas BA3KOCTh, [[1a-c];

p — IUIOTHOCTh KUAKOCTH, [kr/n].

Ennnuneit namepenust KuHeMaTH4ecKon Ba3kocTu B cucteme CU sBisiercs 1 Mm%/c. B cripa-
BOUHHUKAX IPH BHIOOpE Mapku paboueil )KUAKOCTH BSI3KOCTh yKa3zaHa OOBIYHO B mm?/c; 1 mm/e =
110 m?/c.

Taxoke mMupoKo UCIONIB3YeTCsl BHECUCTEMHAs elMHuIa - cToke [CT] 1 ee mpou3BoHas -
cantuctokc [cCr].
CooTHOIICHNE MEXTY STUHUIIAMI KHHEMAaTHIECKOH BSI3KOCTH:
- 1 Cr=0.0001 m*c =1 cm*c
- 1 c¢Cr=1wmm?*c=0.000001 m*/c
- 1 M¥c=10000 Ct = 1000000 cCr



BSs3KOCTB JKHIKOCTEH U Ta30B 3aBHCHT OT TeMIiepatypsl t° u naBnenus P:

1) ecnu t° Maca yBeIMUMBAETCA, TO BA3KOCTh Macja yMEHbIIAETCs;

2) ecim P macna YBCIUYUBACTCA, TO BA3KOCTh Macjia TOXKE YBCINYNBACTCA, U HaO60pOT.

[TockonbKy BSI3KOCTH KUAKOCTEH 3aBUCUT OT TEMIIEPATYphl, TO OOBIYHO €€ YKa3bIBAIOT MPH

0 0
50 “C, nns BeicokoBsizkux Macen mpu 100°C. Hanpumep BSI3KOCTh MHIyCTpUaIbHOTO Macia M-12

npu t= +50°C paBHa vso® = 12 Mm2/c, a y BOJIbI BSI3KOCTH TipH 20 OC cocraBuser 1 mm?/c.

B Mapke macijia O0OBIYHO BCC€TrIa YKa3bIBACTCA €ro BA3KOCTb, T.K. OHaA ABJIACTCA OIIPEACIIAIO-

MM CBOMCTBOM mpu ero Beibope, Hanpumep MC-45 — uHayCTpUaANIbHOE C aHTU3AAUPHBIMU TIPH-

cajkamu, vso' = 45 MMZ/C; HTII-38 — unycTpyaibHOE I TUAPOIPHBOJIOB, Vso® = 38 MMZ/C; Tss —

2 2
TPaHCMHMCCHOHHOE MAcJIo, Vso' = 46 MmMm“/c; MCyy — aBHaLIMOHHOE MAcIo, Vso® = 20 MM/c.

IIpuMmep pewieHus 3agaum:

Omnpenenure Maccy *KHUJIKOCTH, €CliU €€ 3aHMMaeMblil 00beM V, a IIIOTHOCTS - p.

Jano: Pemenne:
V=72m Bocnosnbzyemcs popmyoii (1.1)
p = 940 kr/m’
_m
p 4
B aroii dopmysie HaM HM3BECTHBIE JIBE BEIMYHMHBL: 00beM M IUIOTHOCTH. Torma
Hallla 33/1a49a CBOJUTCS K TOMY, YTOOBI BBIPa3UTh HEM3BECTHYIO BEMUNHY U HAM-
tH ee. Torna:
e
m=V-p=72%940 = 67680 kr "~ 68 T
m-?

OtBer: M~ 68 T

3agauu A9 peleHus:

1.

Onpenenuth u3MeHeHue oobeMa 37T HePTENpOoAyKTa B XpaHWIUIIE NMPH Kojeba-

HUM TeMneparypsl ot 25 10 50°C, ecnu mw10THOCTS cocTasiser 900 kr/m’, a B:= 0,001 1/°C.

2.

MoHo 51 B pe3epByape 00beMOM 20m° xpanuth 10T HedTH ¢ mIoTHOCTHIO 850

kr/m, ecin temreparypa Heptu nossimaercs ot 0°C o 30°C u pe3epByap J0/DKEH OBITH 3aMOIHEH

Ha 2/3 o0beMa.

3.

Kak usmenutcs oobem BOAbI B CUCTEME OTOIIJICHHMA, HMEIOIIEH eMKOCTh VOZIOOM3

TI0CJIE TO0TPEeBa BOABI OT HAYaIbHOH t xon = 15°C 10 t°, = 95°C; Br = 6.10™ 1/°C.



4, Kanucrpa, 3amnonHeHHas OCH3MHOM U HE cofiepKallias BO3yXa, Harpenach Ha COJIHIIC
1o temreparypbl 50°C. Ha CKOJIBKO TIOBBICHIIOCH OBl JIaBjieHre OCH3UHA BHYTPH KAHUCTPHI, €CITU OBl
oHa ObL1a abcoNoTHO )ecTkoi? HauansHas Temneparypa Oensuna 20°C. Moxyib 00bEMHOM yIIpy-
roctu 6eH3uHa npuHATh paBHBIM K = 1300 MIla, ko3¢ duiiueHT TemneparypHOro pacmapeHus =
8.10" 1/rpa.

Ilpumeyanue: cXKUMAEMOCTb XKUAKOCTEH XapaKTEPU3YETCsI MOJyJIEM O0OBbEMHOH yIpPYrocTH

K, Bxoaa1mm B 00001eHHbl 3akon [yka: [AV| _| AP|
14 K

5. Ckosibko TOHH Maciia p =850 Kr/mM3 HYKHO 3aKa3aTh CO CKJIaJa JJIsl TUIPOCHUCTEMBI ¢ Ha-

COCOM, MTPOM3BOAUTENBHOCTH KOTOoporo Q=5,0 M3 /MuH, eciii yuecTb, 4TO 00beM Oaka paBeH 5 MU-

HYTHOW MPOU3BOUTEIBHOCTBIO HACOCA.

®dopma npenocTaBieHus pe3ybTaTa

OTtyeT 0 mpojenaHHOM paboTe BHITIOJIHIETCS B COOTBETCTBUM C 3aaHueM. [IpakTuueckas
paboTta nomkHa ObITh OhopMIIeHA U CAaHa HE TI03KE CPOKA, YKA3aHHOTO MPEIo/1aBaTeIeM.

Kpurepun oneHku:

Ol1ieHKa «OTJMYHO» CTaBUTCS, €CJIU 3aJlaHuE BBIMOJHEHO BEPHO M JaHbI MOJHBIE OTBETHI C €]IU-
HULIAMHA U3MEPEHUSL.

OlLleHKa «XOPOII0Y CTaBUTCS, €CITU XOJ BHITIOJIHEHUSI 3a/1aHUsI BEPHBIM, HO ObLJIa TOMYIIIEHA OJTHA
WJIU JIBE OIIMOKHU, 100 B OTBETAX HA 3aJa4M JIOMYIIeHa HETOYHOCTb.

OLeHKa «yIO0BJIETBOPUTEJIbHO» CTAaBUTCS, €CIM NPHUBEIACHO HEIMOJHOE BBHINOJHEHHUE 3a/IaHMs,
au00 B OTBETaX Ha 3aJIa4M JOMYIIEHBI TPyObIe OMINOKH.

OHGHK& CHEYAOBJIETBOPUTECILHO) CTAaBUTCA, €CJIIU 3aJaHUC HC BBIITIOJITHCHO.

IIpakTnyeckas padora Ne 2
Br16op paboueii xuakocTu

Hean: HayuuThest BeIOUpaTh pabouyro *KHUIKOCTh THIPONPUBOIA

Boinosinus padorty, Bel Oynere:
ymembp:
- ¥ 2.1.05 paccunTsIBaTh MapaMeTpbl THAPABINYECKUX U THEBMAaTUYECKNUX MAIlIVH;
- ¥ 2.2.03 nons3oBarbes ['ocyaapcTBEHHBIMU CTaHIapTaMH IPU BBIOOPE CTAaHIAPTHBIX
W3JICIINM;
OodopynoBaHue: HE UCTIOJIB3YETCS



3amanme:

1.

2
3.
4

Tabnuua 2.1- VicxonHble 1aHHbBIE

I/I3y‘lI/ITB TEOPETHYCCKYIO YaCTh, BBIIIMCATh OCHOBHBIC ITIOJIOXKCHUA U OIIPCACIICHM.

Bri6path pabouyro KUIKOCTD JIsl HICXOIHBIX JaHHBIX, IIPEICTABICHHBIX B TabmuIe 1

O6ocHOBaTh BEIOOP pabOUEH KUAKOCTH, UCTIONB3YS TEOPETHUECKUI MaTepual

Haiitu u BeIMCAaTh OCHOBHBIE XapaKTEPUCTHKH BEIOPaHHOM Mapku paboueil )KUAKOCTH

BapuaHT P, nasne- BapuaHT P, nagine- BapuaHT P, nasne- BapuUaHT P, nasne-
aue (Mlla) Hue (Mlla) aue (Mlla) Hue (Mlla)

1 6,3 8 50 15 32 22 6,3

2 12 9 22 16 18 23 8

3 14 10 10 17 14 24 12

4 10 11 25 18 20 25 16

5 25 12 45 19 50 26 35

6 18 13 42 20 55 27 42

7 32 14 36 21 35 28 54

HOpﬂlIOK BbIITOJTHCHU A paﬁon:

ok wbdPE

HSy‘lI/ITB TCOPCTUUCCKUC ITOJIOKCHUA 110 TEMC HpaKTquCKOﬁ pa6OTBI.
O3HaKOMUTHCS C WHAWBUAYAJIbHBIM 3a/IaHUCM.

Pemmte mocTaBieHHbBIE 3a/1a9H.
CnaenaTh BBIBOJIBI O MIPOICTIAHHON padoTe.
OdopMuth 0TUET

KpaTKue TCOPETHYECCKUEC CBCACHUSA:

PaGouas KHUAKOCTD SBIACTCA pa6oqel71 CpGI[OfI THAPOCUCTEMBI U nepez[aéT MCXaHUYCCKYIO

SHEPTHUI0 OT HACOCa K TUAPOABUTATECIIIO. HO3TOMy JJIsA o0ecrieueHHs BLICOKOTO KHI[ pa6OTLI rua-

pocucTeMbl paboyasi KUAKOCTh JOJKHA YIOBJIETBOPATH ONPENENEHHBIM TPeOOBaHUSIM, KOTOpHIE

MCHAIOTCA B 3aBUCUMOCTH OT Ha3HAUYCHHUA, MECTa U YCJ'IOBI/II\/'I pa6OTBI.

K pa60‘-II/IM KUOKOCTAM MPEABABIIAOTCA CICAYIOIUC OCHOBHBIC Tpe6OBaHI/I}II OIITUMAJIbHAaA

BA3KOCTb, MUHUMAJIbHO U3MCHAIOIIAACS IPHU U3MCHCHHUU TEMIICPATYpP, XOPOIIUC CMAa30YHBIC U aH-

TUKOPPO3UOHHBIC CBOﬁCTBa; XHUMHUYCCKas CTa6I/I.]'H)HOCTI), CONIPOTUBIIAECMOCTb BCIICHUBAHUIO; CO-

BMECTUMOCTDb C MaT€puajlaMu T'HAPOCUCTEMBI; BBICOKHUE TCIIJIOIIPOBOAHOCTE M TEMIICpATypa KHUIIC-

HUA; HC TUT'POCKOIMMUYHOCTL U HE3HAYHUTCIIbHAA PACTBOPUMOCTL B BOJIC (I/I HaO60p0T); OTHECTOM-

KOCTb, HC TOKCUYHOCTb U T.I1.

VYKka3aHHBIM yCJIOBHSIM B HAUOOJIBIIEH CTENEHU YAOBIETBOPAIOT MUHEPAJIbHBIE MacJa.




BsizkocTh MUHEpaIbHBIX Mace MOBBIIIAETCS MPU MOBBIIICHUU JABJICHUS U MOHUXKAETCS MPU
YBEJIUYCHUH TEMIIEPATyphbl Macja, YTO OTPULIATEIbLHO CKA3bIBAETCA HA €ro CMa3bIBAIOLIEH CIOCO0-
HOCTH, TTO3TOMY IPEANOYTUTEIbHEE TPUMEHATh Macia, Y KOTOPhIX 3aBUCUMOCTh BA3KOCTH OT TEM-
nepaTyphsl BelpakeHa ciabee. Bs3kocTHO-TeMIepaTypHbIe CBOWCTBA Macesl  OIICHUBAIOT C ITOMO-
1ibto uHAekca Bsizkoctu (MB), npuBogumoro B xapaktepuctuke Macen. Yew Bbile 3HaueHue 1B
Macja, TEM MEHbIIIE €r0 BA3KOCTh 3aBUCUT OT TEMIIEPaTYpHI.

OueHb BaXXHBIM IOKAa3aTeNIEM SBISICTCS TEMIEpaTypa 3aCThIBaHUS XKUJKOCTH, KOTOpas Xa-
paKkTepU3yeT €€ C TOYKH 3PEHHUS] COXPAHEHHUs TEKYYECTH M BO3MOXHOCTH TPAHCHOPTUPOBAHUS U
CJIMBa B XOJIOJIHOE BpeMs rojia. TemMriepaTypa 3acThIBaHUS Maciia — 3TO TeMIeparypa, Ipu KOTOpon
KUJKOCTh TEPsAET CBOMCTBA TEKY4eCTH, OHA JIOJKHA ObITh HE MeHee ueM Ha 16—17 0C Hmke mu-
HUMAJIbHON TEMIEpaTyphbl OKPYXKAIOIIEH cpelbl, B YCIOBUSAX KOTOpol OyneT paboTaTh THMAPOCHUC-
TeMa.

Temnepatypa BCIBIIIKA — 3TO TEMIEpaTypa, MpU KOTOPOU Mapbl Macjia CMEIIMBAsCh C K-
CJIIOPOJIOM BO3AyXa o0pa3yeT Toprouylo cMech. UeM Bblllle TemrepaTypa BCIBIIIKH, TeM Ooliee cTa-
OMJIIPHO MUHEPAJIBLHOE MAacIIo.

Jlnst ynydiieHusi SKCIUTyaTallMOHHBIX XapaKTePUCTUK MHUHEPATbHBIX Macen (YIydIleHUus
CMa304HOM CIIOCOOHOCTH, 3aMEAJICHUS! MpoIlecca OKHUCIEHHUS, YMEHBIICHHUS MEHOOOpa3oBaHUS U
KOPPOJUPYIOIIETro NEHCTBUS, CHIDKEHHUS 3aBUCIMOCTH BSI3KOCTH OT TEMIEPATypHhI U JIp.) B HUX BBO-
JIATCS CTIEIUATbHBIE MPUCATKU - BEIIECTBA, MO3BOJIAIONINE U3MEHUTh HEKOTOpPHIE CBOMCTBA 0€3 U3-
MEHEHHUSI CTPYKTYPhI Maca.

C yBennueHHEM BSI3KOCTH BO3pacTalOT MOTEpU AAaBICHUS B THMAPOCUCTEME, OJHAKO OJIHO-
BPEMEHHO YMEHBIIIAIOTCS YTEUKU, TTOITOMY, KaK MPaBUIIO, Oojee BI3KUE Maciia MPUMEHSIOT B TH]I-
ponpuBoIax, pabOTAIONINX MPU MTOBLIIIICHHOM J[aBJICHUH.

Bsi3kocTh paboueil )KuKOCTH MPUHUMAIOT B COOTBETCTBUH C JIaBJIEHUEM.

Tabmuma 3.1- Pexomenayemas BI3KOCTh MUHEPATBHBIX Macell IPU TeMIIepaType 50°

Pa6ouee naBnenne, MIla V50, MMZ/C
Ho 10 20-40
o 20 40-60
o 60 110-175

3areM B COOTBETCTBUU C BBIOPAHHOM BS3KOCTBIO BEIOMPAIOT MapKy paboueid KHUAKOCTH.

Knaccndukanuio n 0003Ha4eHHE WHAYCTPHUAIBHBIX Macell, MPUMEHSIEMBIX B MPOMBIILICH-
HOM oOopynoBannu ycranaBnmuBaeT ['OCT 17479.4-87.

O0603HaueHNe UHYCTPUAIBHBIX Macesl COCTOUT U3 YEeThIpeX IPYIII 3HAKOB, EpBasi U3 KOTO-
pbIX o0o3Hayaercst OykBoi M - mHIyCcTpUanbHOE, BTOpas - MPOMHUCHBIMU OyKBaMu, 0003HAYAIOIH-
MU MPUHAUICKHOCTH K rpymre (TpynmnaM) Mo Ha3HaYeHHIO, TPEThs - MPOMUCHBIMH OyKBaMu, 000-



3HAYAOLUMH IPUHAUIEKHOCTD K IOJArPYIIE MAces IO 3KCIUTyaTallOHHBIM CBOMCTBAaM, Y€TBEpTAast
- mudpaMu, XapaKTepPU3yIOIMIUMHU KIacC KHHEMAaTHIYECKOH BA3KOCTH.

B 3aBucumocTy OT Ha3HAYEHMs HHyCTPHAJIBHBIE Macya MOAPA3IEISIIOT Ha TPYIIIBL:

JI - nerko HarpykeHHbIC Yy37bl (IIIUHAEIH, TOJIUIHUKN U CONPSDKEHHBIE C HUMHU COE/IH-
HEHUs);

I' - ruapaBnuyecKe CUCTEMBI;

H - HanpaBIIOLIKE CKOIBKEHUS;

T - TsKen0 Harpy>KeHHbIE y3I1bl (3y0Uarble nepeaaun).

B 3aBrcumocTH OT cocTaBa (HaJ'II/ILII/IH COOTBCTCTBYIOIIUX (bYHKI_[I/IOHaJ'IBHI)IX HpI/Ica,I[OK) HH-

AYCTpHUAJIbHBIC MacCjia MOAPa3ACIIA0OT Ha I'PYIIIIbI:

A - HedTsiHBIE Macia 6e3 mPHUCaTOK - MPUMEHUMBI JUISI MAIIMH U MEXaHU3MOB ITPOMBIIIIICH-
HOTO 00OpYIOBaHUS, YCIOBHS paOOTHI KOTOPHIX HE MPEIBSABISIOT OCOOBIX TPEOOBAHMIA K aH-
THOKUCITMTEILHBIM U aHTHKOPPO3HOHHBIM CBOHCTBAM Maced;

B - HedTAHBIC Maca ¢ AHTHOKUCIUTEIFHBIMU U aHTUKOPPO3UOHHBIMHU TIPUCAIKAMU - TIPH-
MEHHMMBI JJIs1 MAallIMH ¥ MEXaHHU3MOB IPOMBIIIIICHHOTO 000PYA0BaHUs, YCIOBUS pabOThI KO-
TOPBIX MPEIBSIBISIOT TOBBINICHHBIC TPEOOBAHUS K aHTHOKHUCIUTEIBHBIM U aHTHKOPPO3UOH-
HBIM CBOWCTBaM Macell;

C - HedTsHBIE Macia ¢ AaHTHOKUCIIUTEIbHBIMUA, aHTUKOPPO3UOHHBIMU M POTHBOU3HOCHBIMHU
MpHUCaIKaMH - IPUMEHHUMBI JUII MalliH ¥ MEXaHU3MOB IPOMBIIIJICHHOTO 000pYIOBaHUS,
coJiepKarire aHTU(QPUKIIMOHHBIC CIUIABBI IBETHHIX METAJUIOB, YCIOBHS Pa0OTHI KOTOPBIX
MIPEIBSABISIOT TOBBIIICHHBIE TPEOOBAHUS K AHTHOKUCIHUTEIHHBIM, aHTHKOPPO3HOHHBIM W
MIPOTUBOM3HOCHBIM CBOMCTBAM MacCelT,;

I - HeTsiHBIE Macla ¢ aHTHOKHUCIUTENBHBIMHU, aHTUKOPPO3UOHHBIMU, MPOTUBOU3HOCHBIMU
Y MPOTHUBO33UPHBIMU MPUCATKAMHU - TPUMEHUMBI 1711 MAallIUH U MEXaHU3MOB TIPOMBIIIUICH-
HOTO 000PYAOBaHUS, YCIOBHUS paOOTHI KOTOPBIX MPEABSBIAIOT MOBBIIICHHBIE TPEOOBAHUS K
AHTHOKHUCIUTEIBHBIM, aHTUKOPPO3UOHHBIM, TPOTUBOM3HOCHBIM M MPOTHUBO33JUPHBIM CBOM-
CTBaM Macel;

E - HedTsaHBIC Maciaa ¢ aHTHOKHCIUTEIIBHBIME, aIM¢3NOHHBIMHU, TIPOTHBOU3HOCHBIMH, IPO-
TUBO33IUPHBIMU U MPOTUBOCKAYKOBBIMU TPUCAJKAMH - YCIIOBUS PAOOTHI KOTOPBIX MPEIb-
SIBJITFOT TIOBBINIICHHBIE TPEOOBAHUS K aHTHOKHCIUTEILHBIM, aJre3MOHHBIM, TPOTHBOU3HOC-
HBIM, TPOTUBO33JUPHBIM U MIPOTUBOCKAYKOBBIM CBOICTBaM Maces. B 3aBUCHMOCTH OT JKC-
TUTyaTaIllMOHHBIX CBOMCTB MHIyCTpHAIbHBIE Macya MOApPa3IestoT Ha KIIaCChl:

Tabmuna 3.2- 3aBUCUMOCTH KJ1acca BA3KOCTH OT KHHEMATHYECKON BA3KOCTH

-  Tlokasarenb BHaUYeHHUE MOKA3aTEN

Kiacc Bsi3kocTd 2 [3 b |7 (10 15 22 (32 |46 (68 |[100 [150[220[320/460/680/1000({1500

Kunemarnyeckass BA3KOCTh IpU Temmepa-|+ |+ |+~ [~ [+ |+ |= | [+ |= & - = F B |F

Type 50 °C, mm?/c (cCT) 2, 13, 5, 8, |11, [17, |25, |35, [51, |75, |110, |16 {24 |35 [50 (74 (110 |165

1,9[3,0/4,016,019,0 [13,0[19,0129,0/41,0/61,0[90,0 [135[198[288/414(612/900 1350

SBOpOIW0O [0 (O |0 0 |0 [0 [ |2 (6 (8 |0 [0

Tabnuna 3.3 - CoorBerctBue Macna o ['OCT 17479.4-87 npunsitomy 0003HaUYEHUIO

IMoxa3aTtear |0O003HaYeHHE MaCJIa

mo

O0o3Hauenne |-

17479.4-87 A-7

V-J1-A-JI-[0-T- [AT- AT- A-TT- T-B-  [A-JI-C- JA-JI-C- V-J1-C- [i1-J1-
TOCTIT- |, 10[a-15 |A-32 [a-26 |A-68 [A-100 [46(m) 3 5 -T-C10 1, e




1-JI-C- U-JI-C- 1-JI-C-10 [11-JI-C-
IpuHsTOE n- - - - - [U- -50A BHWWHII- |3 5 B3amMeH (22 NTTI-
o0o3nauenue [SA [8A |12A |20A [30A [40A 403 B3aMeH [B3amen |UI'TI-6, [B3amen (18

WUI'Tl-2 |UI'TI-4 |UI'TI-8  [UI'TI-14

IMoxka3aTear |(0O0o3HAUYEeHHE MAC/Ia

O003HAYEeHHE
o TOCT
17479.4-87

u-r- m-r- m-r- m-r- MU-T- MU-T- MU-T-C-M-rH- U-rd- [U-H-E-1-H-E-U-H-E- [M-TH-E-
C-32 |C-46 [C-68 |C-100 [C-150|C-220 |320  |A-32(c)|d-68(c) |68 100 220 32

-TH-E-|U-TH-E-
32 68
B3aMCH (B3aMCH
WUTHC,- [UTHC, -
20 40

NI'TI- NI'TI-
[MpunsiTtoe WI'TI- (38, [MI'TI- MITI- MI'TI- |152, |UI'C,- MI'C,- [MHC,- MHC,- MHC,-
obosnavenmne (30  [AITI-|72 (91 114 |UITI- (18 38 40 65 110

49 182

Iloxa3aTean (O0o03HaYeHHe MacJa

O003HaUeHHE 110

roct 17479.4-0 1 H- {AT-C- T

E-68 [15(3) [32(3)

U-T-1- M-T-I- M-T-A- MU-T-II- U-T-1-

1-T-1-3211-T-/1-68 100 150 150(mm) |220 460

87
V1-T-11-32 [-T-1-68[ - L A -T-4- - M-I fTH
100 220 460 680
[punsatoe 000-UITl- MI'TI- |B3amen  [B3aMmeH I IM-T-1I- P85  |msamenn  |ssaven |ssamen
e 2 Eggzgs gglzgo, ucr-65, |0 VCII-110, [UTI-  [UTII-
" " WP,-75 1P,-150 (200 300
IMoka3arTejb (O003HaYeHHE MacsIa

O003HaUeHHE 110

FOCT 17470 4 AT ET-C-T-C- - M-I -T-C- - (T-C- [JI-C- WL (TI-Ce UL

680 (1000 |32(mT) 100(mp) [68(mmep)  [320(MTI") |220(Mo) (1000 22(Bc) [22(Bp)

87
NTC- n-JI-C- M-
[punsitoe 0060-UT, - i i i 320(MT) [220(Mo) (1000 n-JI-C- |A-JI-O- A-JI-1O-
3HAYEHHE 500 =20 1-100P(CI1-68CX B3aMeH  [B3ameH  |B3ameH  [22(Bc)  [22(Bp) [22(Bp)
MMT-160 [1I1,-20 |MIL,-40
IMoxa3aTenb O003HaYeHHe Maca
(r)g‘g;aqel“ﬁewrzfﬂ-n-ﬂ- V-1 M- MT-C- - M-T-B-U-T-B- M-T-B- U-T-I-  M-T-- [A-T-
- “B2ep) [68ep) [100ep)  [100(mp) |46 220 460  [1000(C) [680(Mo) |A-680
Mpunsitoe 060 AJI-A- |A-JI-A- W-I-0-  -T-C- - - - nTA A |
3Havenie 32(sp)  |68(Bp) |1000(sp) [100(mp) |46IIB [22011B [460TIB |1000(C) |680(Mo)

Tabmuna 3.4 CootBercrBue kinaccudpukanuu no 'OCT 17479.4-87 u UCO

Crangapr ['pynna no crangapry

I'OCT 17479.4-87 U1 r [H T

MCO 6743-0-81, HCO 3498-79 F H G C

I'pynna u noarpymna no 'OCT|CumBoa ISO-L no UCO|CumBoa ISO-L no UCO|CumBoa ISO-L mo UCO
17479.4-87 3498-79 6743-4-82 6743-2-81

UI-C FD - FD

r-A - HH -

-B HL HL -

r-c HM HM -

T-/1 CB - -

Tabmuua 3.5 —CoBpeMeHHbIE MapKH T'HIPABINUYECKUX Macel

Mapka ruipaBIndecKoro [Tepuon

[ IpuMmeHsieTcs B TEXHUKE
Macia [IPUMCECHEHHUS




/1711 060pymoBaHMs, pabOTAIOIETO MO OTKPHITHIM

BMT3 (-45 °C sacToisanus) KpYyrJioro-  [HeOoM, 6e3 3aIlUThI OT OCAJKOB H MEPETaI0B TEMIIe-
ITUYHO paTyp. OTO CTpOUTENbHAS, TOPOKHASL, JT€CO3ar0TOBHU-
TeIbHAsI TEXHUKA
BMI'3 (-60 0C 3acTeiBaHusi) [KpYyryioro- |ABTOKpaHBI, aBTOBBIIIKH, THAPOIOIbEMHbBIC MEXa-
MIPO3pavyHoOe ITUIHO HU3MBI
/1151 cenbCKOXO03MCTBEHHOM TEXHUKH, SKCIUTyaTH-
MIE -46B  BECHBL IO [PYEMOM B YCJIIOBUSX IOBBIIIEHHOM 3arpsI3HEHHOCTH,
OCeHb 3anbUIEHHOCTH, BIQXKHOCTH.
BUMHUI, /17151 TMApOCHCTEM aBUAITMOHHON M Ha3€MHOM TEXHHU-
AMI-10 ApKTUYe-  [KU, paboTaromieil B MHTEPBAIC TEMIIEPATYP OKPY-
CKUI praronieit cpeasl ot -60 no +55 °C.
BUMHUM, 111 THIpOCHCTEM, 00ECTIeYMBACT OBICTPBIN 3aITyCK
JI3-MI"-2 ApKTHYe-  [TeXHUKH U paboTy mpu Temneparypax 1o -60...-65
CKHI1 °C.
[TprMeHSIOTCSl Ha COBPEMEHHOM 0TEYeCTBEHHOM U
Shell Tellus S4 VX 32, MMITOPTHOM TEXHHKE, TJI€ UMEETCS TUAPOCUCTEMA C
Teboil Hydraulic Deck Oil, HACOCAMHM BCEX THUIIOB (B T.4. HMIIOPTHOTO IIPOM3BO/I-
Gazpromneft Hydraulic Nord [Apktuue-  [cTBa), paboTaromiue npu aapieHuu 1o 25 Mna. Kiro-
32, CKUI WM  [4eBasi BAYKHOCTh STUX Macel, YTO OHU UMEIOT BBICO-
Cat TDTO 0W-20 Gold KPYIJIOro-  [KUH MHICKC BSI3KOCTH, Oosiee 300, 4TO mMO3BOIISIET
Weather, ITUYHO Macily HaXOAUTHCS B KUJAKOM COCTOSIHUU JaKe TpU —

MOBIL UNIVIS HVI 26,
Petro-Canada Hydrex Extreme

50 °C, Tem cambIM He JIOIIyCKas IIeperpeBa HacoOCOB.
PaborociocoOHas Temneparypa ot -60 °C 1o +75 °C.

macina kimacca HVLP 22

Shell Tellus S2 V 22,
Teboil Hydraulic Oil 228,
Komatsu TO 10,
Gazpromneft Hydraulic
HVLP 22,

Cat TOTD 10W,

MOBIL UNIVIS N 22,
TOTAL EQUIVIS ZS 22,
HITACHI Super EX22HN

BuMHNIT

[ [puMeHsI0TCS Ha COBPEMEHHON OTEYECTBEHHOU U
MMIIOPTHOM TEXHMKE, IJI€ UMEETCSl THIPOCUCTEMA C
HacocaMM BCeX TUMOB (B T.4. UMIIOPTHOTO IPOU3BO/I-
CTBa), paboTaromye npu JaBiaeHuu 1o 25 Mna.
PaboTocniocoOHas Temnepatypa ot -35 0C mo +80 °c.

macna kiacca HVLP 32

Shell Tellus S2 V 32,
Teboil Hydraulic Oil 32S,
Komatsu HO-MVK EX32,

BUMHUN WA

[ [prMEHSIOTCS HA COBPEMEHHON OTEYECTBEHHOM U
MMITOPTHOM TEXHUKE, TJIe UMEETCSI THIPOCUCTEMA C
HACOCAMH BCEX TUIIOB (B T.4. UMIIOPTHOTO MPOHU3BOJI-
CTBa), paboTaromue npu JaBieHuu 1o 25 Mna.

af\i/ZELO:rBT;neft Hydraulic EE iﬁ;oro_ Pa60Toocnoco6Ha;[ Temreparypa ot -25 °C o
! +100 "C, MOKET UCIIOJIb30BaTHCS TIPH BEICOKOM JIaB-
Cat Hydo Advanced 10W,
MOBIL UNIVIS N 32, ek (10 400 6ap)
TOTAL EQUIVIS ZS 32,
HITACHI Super EX32HN
macna kiacca HVLP 46 [TprMeHsIOTCSl Ha COBPEMEHHOM 0TE€4eCTBEHHOM U
C BECHBI I10 [IMITIOPTHOM TEXHHKE, 1€ MIMEETCS TUAPOCHCTEMA C
Shell Tellus S2 V 46, 0CEHb HACOCaMH BCEX TUIOB (B T.4. HMIIOPTHOTO IIPOM3BO/I-

Teboil Hydraulic Oil 46S,

cTBa), paboTaromue nNpy JaBjiIeHuu 10 25 Mma.




Gazpromneft Hydraulic PaGoTocmocobHas remmneparypa ot -15 0C 1o +95
HVLP 46, 0C.

KOMATSU HO46-HM,
MOBIL UNIVIS N 46,
TOTAL EQUIVIS ZS 46,
HITACHI Super EX46HN

Mmacia kiacca HVLP 68, 100 [ IpuMeHSIOTCS Ha COBPEMEHHOM OTEYECTBEHHOM U
Shell Tellus S2 V 68, 100, MMITOPTHOW TEXHHKE, TJI€ UMEETCS TUAPOCUCTEMA C
Teboil Hydraulic Oil 68S, HACOCaMH BCEX TUIIOB (B T.4. HMIIOPTHOTO IIPOM3BO/I-

100S, ITeTHHIHA CTBa), paboTaromue nNpy JaBjiIeHuu 10 25 Mma.
Gazpromneft Hydraulic PaGoTocmocobnas remmneparypa ot -10 0C mgo +95
HVLP 68, 100, 0C.

MOBIL UNIVIS N 68

Kpyrioroaguunoe npuMmeHnenue ruapasiuueckux macen kiacca HVLP Bsaskoctu 32 unu 46 B
MECTHOCTH ¢ 0oJiee WIM MEHEe YMEPEHHOr0 KiIuMara.

Macina knacca HVLP umeror BbICOKOKaueCTBEHHBIE U SHEProcOeperamlne XapakTrepucTu-
Kd, 00J1a/1af011ie TPOTUBOM3HOCHBIMI CBOMCTBAMHU M MPOOKUTEILHBIM CPOKOM CITYXOBI, pa3pa-
00TaHO AJI1 BCECE30HHOTO MPUMEHEHUS B THPABIMUYECKUX CUCTEMaX, pabOTaIOUINX B TAKEIBIX yC-
JIOBUSX U MOJIBEP’KEHHBIX IepenagaM TemIieparyp, cooTBercTByer cranaapty HVLP. Pexomenny-
€TCsl Il BCECE30HHOTO NMPUMEHECHHSI B 00OPYIOBaHHUH, KOTOPOE MOJDKHO A(D(PeKTHBHO paboTaTh
obecrieurBasi HaIS)KHOCTh 000pyI0BaHus Mpu TemiepaTrypax ot -34°C mo +90°C.

Vcnonp30BaHne BHICOKOKaYECTBEHHOI'O THPABIMUYECKOTO Maciia MO3BOJIUT 3HAUUTEIILHO
COKpAaTHUTb IKCIUTyaTallMOHHbIE 3aTPaThl, CBA3aHHBIE:

1. ¢ MIaHOBBIM TEXHUYECKUM OOCTY)KMBaHUEM (3aMeHa Macia, 3aMeHa (PUIbTPOB, TPOMBIBKA CHUC-

TEMBI U T.]1.);

2. KamUTaJIbHBIM PEMOHTOM 00OPYI0BaHUS (3aMeHa HacOCOB, THIPOpACIIpeIesInTeNeH U T.]1.)

®opma mpegocTaBIeHns pe3yJabTaTa

OTt4eT 0 mpoJeTaHHOM paboTe BHITIOJIHSIETCS B COOTBETCTBHUH C 3ajaHueM. [IpakTudeckas
paboTta nomkHa ObITh OhopMIIeHA U CaHa He TT03KE CPOKa, YKA3aHHOTO MPEIo1aBaTesIeM.

Kpurepun onenkmn:

OreHKa «OTJIMYHO» CTAaBUTCS, €CIIH 33JaHHE BHIIOJHEHO BEPHO U JAAaHBI MTOJTHBIE OTBETHI

OreHKa «XOpPOLIO» CTaBUTCS, €CJIM X0 BBIMOJIHEHUS 3aJ]aHus BEpHBIH, HO Obla JOMyIIeHa O/1HA
WM JIBE OLIMOKHU

OrneHKa «y10BJIETBOPUTEIbHO» CTAaBUTCS, €CIH MPHUBEICHO HEMOJIHOE BBITIOJHEHUE 3allaHMs,
1100 B OTBETAX Ha 3a/1a4M JOMYLICHbI IPyOble OINOKH.

OLIGHKa CHEYAOBJIECTBOPUTEJIBbHO» CTABUTCA, €CIIN 3aJaHUC HEC BBIITOJIHECHO.



IIpakTuyeckas padora Ne 3
YreHne NpUHIUIHAIBHBIX THIPOCXEM THAPONPUBOIOB

U TUAPOCUCTEM PA3JIMYHBIX THIIOB

Heab: N3yunts paboTy rHAPaBINYECKUX CXEM 3aKPBITOTO U OTKPHITOTO THUIA

Bbinosinus patoty, Bel Oyaere:
ymemb:

- Y 2.1.02 BpINONHATH NPUHIUIHAIBHBIE THAPABIMYECKUE CXEMbI COIJIACHO TpeOoBa-
Hui ['ocynapcTBEHHBIX CTaHAAPTOB;

- Yo 01.01 pacrio3HaBaTh 3a/1a4y W/ Uiau MpodieMy B MPOPECCHOHATBHOM W/HITH COIIH-

QIBHOM KOHTEKCTE;

- Yo 02.02 uckars unpopmanuo B cetu MHTEpHET, ¢ UCHOIb30BaHUEM (UIBTPOB U

KITFOUEBBIX CJIOB;

- Y0 03.04 npuMeHATh COBPEMEHHYIO HaAYYHYIO TPO(HEeCCHOHATEHYIO TEPMUHOIIOTHIO;

- Yo 07.03 ucnonp3oBaTh 3HEprocoeperarire u pecypcocoeperaromnime TeXHOJIOTUY B

pohecCHOHANBHOM e TENbHOCTH 10 CIIeUaIbHOCTH,;

MarepuanbHoe obecrnevyeHue:
Mertonnueckue ykazaHusi, KOHCIIEKT JEKIUH
OO0opynoBaHue: HE UCTIOIB3YETCS
3aganue:

N3yunth paboTy rupaBIMYECKUX CXEM

Kparkue Teopernueckue cBeeHH:

[Tpu BeYEpUYMBAHUY MPUHIUITHAIEHOW CXEMBI THAPOIIPUBOJIA BCE DJIEMEHTHI, KaK MPaBHUIIO,
N300paKaIOTCsl B MICXOTHOM TIOJIOKEHUH (pacrpefesuTeN MpHU OTKIFOYEHHBIX MarHuTax # T.1.).
Kaxiplii 271eMeHT 10JKeH UMeTh OYKBEHHO-LIM(POBOE MO3UIIMOHHOE 0003HaueHue. [Ipumensemble
OYKBBI IIpeICTaBlIEHbI B TaOnuLe 7.

[To3unmonHble 0003HAYEHUsI PACHOJAraloOTCsl ClpaBa M CBEPXY OTHOCUTEIHHO YCIOBHO-
rpaduueckoro 00603HaueHUs AIeMeHTa. PacnonokeHne rpacpuueckux 00O03HAYeHUI AJIEMEHTOB U
YCTPOKMCTB (HampuMep, THAPONaHeNeil) Ha cXxeMe JOJDKHO MPHUMEPHO COOTBETCTBOBAThH UX JIEHCTBU-
TEJIbHOMY Pa3MELIeHHIO B u3aenuu. [Ipu BbluepYMBaHMM YCIOBHBIX O0O3HAUYEHUH T'MIpOJBHUraTe-
Jeil peKOMEH]IyeTCs IPUIEPKUBAThCS OIPeIeIEHHOro MaciTaba (AuaMeTphl WIMHAPOB, BEINYH-

Ha XOJa M T.I.); TO K€ OTHOCUTCS M K JIPYTUM Yy3JIaM (ammaparypa ¢ pasaudHeiM D/, Hacocsl,



GwIbTph! U T.11.). BONM3u rugpoaBUraTeneil CTaBsATCA CTPENKH C YKa3aHHWEM, HAalpaBJICHUS JEUCT-

BUS (HalIpUMED, «3AKUMY, «PUKCAIISI» U Ip..).

Tabmuua 3.1- bykBeHHble 0003HaUYEHUS THAPOANITIAPATOB HA CXeMax

Ob6o03HaueHne Haumenoanue Ob6o3HaueHue Haumenosanue

AK AKKyMYJIATOP M 3JEKTPO/IBUraTeNb

b ruapodak Mu MaHOMETP

pil| MIOBOPOTHBIN fBurartens | H Hacoc

HIT JIEJIUTEND ITOTOKA HA AKCHanbHO-TIOPIITHEBON
Hacoc

P JIpoccenb HII IInactuHyaTslil HacocC

3M TUAPO3AMOK HP PannaneHo-nopuHeBon
Hacoc

K KJIarnaH P pacupenennTesnb

KII [IpenoxpanuTenbHbIiA PI Pene naBnenus

KJIaIlaH

K Knanan naBnenus PII Perynsarop notoka

KP Penykunonnelii kinanan | @ ¢buneTp

KO OOpartHbIl K1anan 0 TUAPOLMIHHIIP

I'mapocucrema 3aKpbITOro THIA.

[Tox 3akpbITON TUAPOCUCTEMON CIEAYET MOHUMATh TUAPOCUCTEMY, COCTOAILYIO U3 Hacoca 1
u ruapoasurarens 2. Paboyast ®KHUAKOCTh MOCTYINAET U3 Hacoca B THAPOABUTATENb, @ OTTYa CHOBA
BO BCACBIBAIOIIYI0O MarkucTpajib Hacoca. JTO SIBJISETCS OTIIMYUTEIbHONH OCOOEHHOCTHIO 3aMKHYTBIX
ruzpocucteM. OOBIYHO B 3aKPBITHIX THAPOCUCTEMAX NMPUMEHSETCS THAPOHACOC C PeryaupyeMoi
nojadell B 000MX HampaBlieHUsX. B manHo# rugpocucteMe paboTaeT 3HaYNTEILHO MEHbIIIEe KOJIH-
YECTBO XKHUJKOCTH 110 CPABHEHMIO C OTKPBITOM TMAPOCUCTEMOM. JlJII IPAKTUYECKOIO MCIOJIb30Ba-
HUS 3aKPBITOI THAPOCUCTEMBI HEOOXOAUMO CIIeIyIONIee TOMOIHUTEIbHOE 000PYI0BaHUE.

OrpannuuTeny 1aBaeHUs

Ob6a perynupyeMbIX MpeloXpaHUTENbHBIX KianaHa 3 U 4 orpaHMYMBAIOT JaBJIEHHE Ha CTO-
POHE BBICOKOI'O JABJIEHUS M 3aIUIIAIOT THAPOCUCTEMY OT IEPETPY3OK.

Pabouas kUKOCTh CTEKAaeT Ha CTOPOHY HU3KOTO JaBiieHus. KiamaHnel orpaHudeHus JaBie-
HUs OJHOBPEMEHHO CIIY’KaT ISl TOPMOKEHMS THAPOABUraTENs IIPU HYJIEBOH I10/1a4e HACOCA.

[IpomMBIBOYHBII KanaH ¥ MOJIMUTOYHBIA KOHTYP

[IpomMBIBOUHBIN KiIamaH 5 SABJISIETCS PACHpPENEIUTENEM C TMAPABINYECKHM YIPABICHHUEM.
Korna nonaya Hacoca 1 paBHa HyJIt0, IOANMTOYHBIN HAacoc 6 yepe3 NPOMBIBOYHBIN KJlallaH 5, Haxo-
JSIIMICS B CPETHEM IMOJIOKEHUH, NTPEAOXPAHUTENBHBIN KilallaH 7 ¥ paauaTtop OXJaKJIeHus 8 ciu-

BaeT KUIKOCTH B OaK.



C noMoIplo MperoXpaHUTEIbHOIO KjlanaHa 7 yCTaHaBIMBAeTCS MOJIUTOYHOE JaBJIECHUE
(am3koe naBnenue). OHO cOCTaBIsET, Kak mpaBmiio, 8§ — 15 Gap.

Korna nacoc ocymiectBiser nojaady padodeil UAKOCTU, TO €CTh KOTJa B THJIPOJBUTATEIH
MOCTYMAeT XUAKOCTh HAa CTOPOHE BBICOKOTO JaBiieHUs (pabouee AaBlieHUE), BKIIOYAETCS MPOMBI-
BOYHBIM KJIAIlaH, OTKPBIBAOIINN KaHaJl, KOTOPbIA COEAUHSAET CTOPOHY HU3KOIO JABJICHUS C MPENO-
XPaHUTEJIbHBIM KJIAIIAHOM 7.

Hanpumep, ecnu ciieBa pacrosio)eHa CTOpOHA BBICOKOTO JaBiieHUsl (TUAPOABHUTATENb 2
BpalllaeTcs BIPABO), TO B 3TOM ClIy4ae IPOMBIBOYHBIN KJlamaH 5 yepe3 JEeBYI0 Marucrpalib yrpaB-
JIEHUsI BKJIKOYAETCs B [IPaBOM HallpaBJIeHUU. biarogaps sToMy cTOpoHa HU3KOIO JaBjieHus (CIpaBa)
COEJIMHSETCS C MPEIOXPAHUTEIBHBIM KJIAIaHOM 7, KOTOPBIM YIIpaBJIsIET MOANUTOYHBIN HacocC.

W3 cTopoHBI HU3KOTO JaBIEHUS KHUAKOCTh Yepe3 MPOMBIBOUHBIN KJamaH 5 U ImpeaoXpaHu-
TeNbHBIN KianaH 7 noctynaet B 0ak. OIHOBPEeMEHHO MOAMUTOYHBIN HAacoc 6 uepe3 oOpaTHBIN Kila-
naH 9 nojgaet pabouyro KHUAKOCTh Ha CTOPOHY HU3KOTO AaBieHusd. OOpartHblil kinanad 10 co cropo-
HBbI BBICOKOTO JJaBJICHUS 3aKPbIT.

[Ipu cmeHe HampaBieHUs MOJAYU PETYIUPYEMOro HAcoca JIaBlieHUE HA JaHHBIA MPOMBIBOY-

HBIN KJammaH IogacTcCAa C I[pyTOfI CTOPOHBI. M Bech UK COOTBETCTBEHHO IOBTOPACTCA.
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Pucynok .3.1 — I'mapocucrema 3aKppITOro THIIA
I'mapocucrema OTKPHITOro THIA.

PaGouas xuakocts u3 ruapodaka 3 MOCTyNMaeT B HACOC 2 ¢ MEepeMEHHBIM paboyuM 00be-
MoM. Hacoc 2 nmpuBOIUTCS OT IEPBUYHOIO 3JIEKTPOJABUTATENs | M yIpaBiseTcs peryiasTopoM (ero

NPUHIUIN IeHCcTBUSA U paboTa OyayT omucasl B 1. 2). OT Hacoca XUAKOCTh MOCTYHAeT K THIPO-



pacnpenenutensm 6 u 8. Korjga oHu 3akpbIThl (HAXOATCA B HEUTPATILHOM MOJIOKEHHUH ), TIOTOK pa-
004ell KUIKOCTH OTKPBIBACT MPEIOXPAHUTENBbHBIN KilanaH 4 1 yepe3 TerioooMennuk 11 u ¢punstp
12 nampasinsercs B rufipo6ak 3. UToObl OTKPHITH KianaH 4, Hacocy He0OXOJUMO Pa3BUTh JIaBIICHUE
€ro HaCTPOMKH.

[Ipu OTKPBHITUU TUAPOpACTIPENENUTENS 6 KHUIKOCTh MOCTYNAeT B pabouyro MOJIOCTh THAPO-
LWIMHIpa 7 ¥ MOPILIEHb CO LITOKOM HAuMHAET JABUIaThbcs. V3 MpOTHBOIOJIOKHOM IOJIOCTH KHUA-
KOCTb Yepe3 ruApopacipeenuTessb 6 MocTynaeT B JIMHUIO ciauBa. [Ipu momaye »UAKOCTH B MOPII-
HEBYIO TOJIOCTh U3 IITOKOBOW Ha CJIMB MOCTYNAaeT MEHbIIEe KOJUYECTBO KHUJIKOCTH, YeM BbIpada-
TBIBAET HACOC (32 CYET Pa3HHUIBI OOHEMOB MOJIOCTEH TUAPOUMIMHIAPA C OJHOCTOPOHHUM IITOKOM).
N HaoOopoT, npu nojave KUAKOCTU B IITOKOBYIO MOJIOCTh PacXo/l U3 MOPUIHEBON MTOJIOCTH HA CIUB
MPEBBIIIAET TPOU3BOIUTENILHOCTH HACOCA.

UToOBl UCKIIIOYUTH yap MOPIIHS O KPBIIIKY KOpIlyca B KOHIIE X0Jia, B TUAPOIMIUHIPE 7
YCTaHOBJICHO peryiupyeMoe aeMiipupyroimee yCcTpoicTBo (YyCIOBHOE 0003HAYCHHE — CTPENKA).
Pacnipenenutens 6 umMeeT NpoONOPLUUOHAIBHOE JIEKTPOMATHUTHOE YIIPaBIIEHUE, T€. B 3aBUCUMOCTHU
OT BEJIMUYMHBI YIPABJISAIONIETO IEKTPOCUTHATIA OH PETYIUPYET BEIUYHHY PacXo/a, MOCTYHAIOIIETO
B unHp. Takum o0pa3om, omepaTop C MyJbTa YIPaBISET CKOPOCTHIO BBIIBUKCHHS/BTATHBAHHUS
LITOKA TUAPOLMIIMHAPA.

[Ipu oTkpeITHH THApOpacHpenenuTens 8 padodas KUAKOCTh MOCTYNAET B THIPOMOTOp 9, 3a-
CTaBJIsIsl €ro Bpamarbes. V3 mpoTHBOINONOKHON MOJOCTH OHA 4yepe3 TMIpopaclnpeaeauTensb § mo-
CTyIaeT B CIMBHYIO JIMHUIO. ['Mapopacnpenenurens 8§ UMeeT pydHoe ynpasieHHe. B aToM ciydae
oIepaTopy TPYAHO, @ YACTO HET HEOOXOIUMOCTH PETYIMpPOBAaTh YaCTOTY BpalllEHHs IHMIPOMOTOPA.
Ecnu npu Bo3pacTaHMM Harpy3ku HEOOXOJMMO CHU3MTH KOJIMYECTBO OOOPOTOB B €IMHMILY BpeMe-
HU, TO C 3THM CIIpaBisieTcsl peryisrop Hacoca 2. [Ipu Bo3pacTaHuu AaBiieHUs OH aBTOMAaTUYECKH

CHHIKACT pacXon, BLIpa6aTLIBaeMBII>’I HaCoCOM.
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Pucynok 3.2 — 'uapocucremMa OTKPBITOTO THIIA



HOpﬂI[OK BbIITOJTHCHU A paGOTBI:

1. N3yunth paboTy ruipaBInYECKUX CXEM

2. BBINOMHUTE YepTex U TUAPABINIECKUX cXeM PUCYHKH 3.1 u 3.2 1 mpocTaBUTh OYyK-
BEHHO-TIM(PpOBOE 0003HAYCHUE.

3. CocTaBUTh CXEMBI IIOTOKOB.

4, VYcrTHas 3ammuTa padoThl.

(I)opMa NnpeacraBjJceHusl pe3yjabTara:

OTt4er oOpPMIICHHBIH B TeTpaau AJs MPAKTHUYECKUX paboT

Kpurepun onenkmn:

OTnu4HO — paboTa BBHIIIOJIHEHA BEPHO B IOJIHOM 00BEME, Ha 3aIUTe OMKMCaH NPUHIHI pado-
ThI BEPHO

Xopo1I0 — eCTh OIUOKHU B CXeMe IIOTOKOB, Ha 3aLUTE ONUCaH MPUHLUI pabOThl BEPHO

VY 10BJIETBOPUTENHHO — €CTh OMIMOKHM B CXEME IMOTOKOB, Ha 3aIIUTE OMUCAH IPUHIUIT PaOOTHI
HEBEPHO

HeynosnerBopurenbHO — paboTa BBIIIOJIHEHA HE B IIOJTHOM 00beMe

Tema T.02.01.01.02 DHeprernyeckas 4acTb

IIpakTnueckas padora Ne 4

Yrenue IMPUHIUITHAJIIBHBIX TUAPOCXEM HACOCHBIX CTaHHI/Iﬁ

I_le.m,: I/ISYIII/ITL yCTpOI\/'ICTBO " NPpUHOUITAAIIBHYIO THAPOCXEMY HACOCHOI CTaHIIUM

Boinosinus padorty, Bul Oynere:
ymemp:

- ¥V 2.1.02 BBINOJHATH MPUHLIUIHAIBHBIE THAPABINYECKUE CXEMBI COrJIAaCHO TpeboBa-
Hul ['ocyaapCcTBEHHBIX CTaHIAPTOB;



- Yo 01.01 pacnio3naBaTh 3aa4y W/Uiau mpodieMy B MpoPecCHOHATBHOM W/UITH COIIH-
QIbHOM KOHTEKCTE;

- Yo 02.02 uckarp undopmanuio B cetu MHTEpHET, C UCTIONB30BaHUEM (QHIBTPOB U
KITFOYEBBIX CJIOB;

- Y0 03.04 mpuMeHATbh COBPEMEHHYIO HAYYHYIO MPO(HECCHOHATBHYIO TEPMHUHOJIOTHIO;
- Y0 07.03 ucnonp3oBath sHEProcOEperaroire u pecypcocoeperaronue TeXHOJIOTHH B
poecCuOHANBHOM NeATeIbHOCTH I10 CIIEeUaIbHOCTH,;

MarepunanbHoe obecrnieyeHue:
Meroanueckue yka3zaHusi, KOHCIIEKT JIEKIUH
Oo0OopynoBaHue: HE UCIIOIb3YETCS
3ananue:

N3yunth paboTy THApPaBIMYECKON CXEMbl HACOCHON CTAHIIHU

6

Ly

a

4 ]

1. bak 2. Hacoc 3.®unbTp HanopHslii 4.OUIbTp BcachIBAIOMINN
5.®@unptp cnuBHOM 6.IIpenoxpanutenbHbli Kianad 7.1 napopacnpenenurens
Pucynox 4.1 —TunoBast rugpocxemMa HACOCHON CTaHIIUN

Kpartkne Teopernyeckne cBeeHHs:

Bbak


http://vitriol-tpk.ru/assets/files/products/str/34.jpg

I'uapaBnuueckuil 0ak CIYyKUT Ui XpaHEHUS LUPKYIUPYIOIIEH B THApOCUCTEME paboueid
KHUJIKOCTH, BBIJCIICHUS M3 HEE BO3JyXa M YaCTUYHOTO oxJaxaeHus. Ilpu mpoexktupoBanusi Oaka
JIOJDKHBI OBITH 0OecreueHbl HOPMAJIbHBIE YCIIOBHSI BCACBIBAHMS M Jlea’paiu pabodeil KHUIKOCTH.
Pasmepsl u ¢popma 6aka TECHO CBS3aHBI C TEMIIEPATYPHBIM PEXHMOM B THIPOIPHUBOJIE, TOCKOIBKY
yepe3 CTEHKH 0aka B OKpPYXKAIOILyI0 Cpely MepelaeTcss HEKOTopasi 4acTh TEIJI0BOM 3HEpruu, Bblie-
asieMoil B nporiecce GyHKIMOHMPOBAHUS THIPOCUCTEMBI. B niporiecce npon3BoicTBa Bce Oaku Mo-
BEpraroTcs 00s13aTeIbHON MIPOBEPKE HA FTePMETHYHOCTD U MOCIEYIOIEH OKpacKe ¢ UCIOJIb30BaH U-
€M CIELMAIBHBIX TEXHOJOTUI U MAaTepUalIOB, CTOMKUX K ropsyeMy maciy. s KOHTposs ypoBHS
XKHUJIKOCTH B THUPOOaKe UMEEeTCS BU3yalbHBIN MHIUKATOP YpOBHA. CIMB KHUJIKOCTH OCYIIECTBIISICT-
sl 4epe3 CIMBHOE OTBEPCTHE WM KpaH, PACHOJI0KEHHBIE B HI)KHEH YacTu THAPABINYECKOTO Oaka.
Hamu paspabotanbl rugpaBinyeckie Oakyd pa3IHMYHBIX KOHCTPYKUMH W THIIOPAa3MEPOB, O3HAKO-
MUTBCS C KOTOPBIMHM BBl MOXETE B COOTBETCTBYIOLIEM pa3zeiie KaTajuora.

Hacoc

'unpaBnuueckre HACOCHI SBJSIOTCS CHUJIOBBIMHU 3JIEMEHTaMU THUIPOIPHBOJA, TPEeodOpasyro-
MMM MEXaHUYECKYI0 SHEPIUI0 BpAIlEHUs IPUBOJHOTO Baja B T'MJIPaBIMYECKYI0 SHEPIHIO MOTOKA
paboyeil KuAKOCTH, KOTOpas mojaercs mno TpybompoBoaaM K ruzapojsurarensiM. Haubonee pac-
IIPOCTPAHEHHBIN THUII HACOCHOTO arperara JJjisi HarHETaHUs T'MJIPaBIMYECKOM JKUJIKOCTH B CUCTEMY
W3roTaBIIMBAETCs Ha 0a3e IIecTepeHHOro Hacoca. Jlmama3oH pabounx masieHuid ot 2 mo 310 Gap,
npousBoauTenbHOCTH OT 0,5 mo 100 n/mMuH (cTaHmapTHas JWHEWKa HacocoB) W Bbime 100 i1/mMuH.
BIJIOTH 70 5000 n/mMuH. (moctaBisioTcs noj 3akas). [logoOHbIe pereHus MUPOKO MPUMEHSIIOTCS B
MOOUJIBHOW M MHAYCTpUATbHOU TexHHKe. CIeAyroluil TUI HACOCHBIX arperatoB — C IJIAaCTUHYA-
ThIMH Hacocamu. J[aHHBII TUI HACOCOB obOecreynBaeT O6ojee paBHOMEPHYIO MMOJauy B CPAaBHEHUU C
IIECTEPEHHBIMU HAacoCaMU U OOJBIIYI0 MPOU3BOAUTENIBHOCTh. /nana3zoH pabo4yux OaBiIeHUN He-
CKOJIBKO HIKE U peaKo mpesblmaeTr 160 6ap (MMIOPTHON MPOMBIIUIEHHOCTHIO BBITYCKAlOTCSI HACO-
cel Ha 210 u Oonee Oap). [InacTuHYaTHIE HACOCHI MOTYT BBIMYCKATHCS OJHO- U JBYXIOTOYHBIMH, C
(UKCHPOBAHHOM U PETyINPYEMOI IPOU3BOJUTENBHOCTBIO, @ TAKKE CKBO3HBIM BaJOM JUIsl yCTaHOB-
KU JIOTIOJHUTEIBHOTO HAacoca, HallpUMep, IECTEPEHHOT0. JJaHHBIM THII HACOCOB PACIpPOCTPAHEH B
CTaHKOCTPOCHHMH U TMAPONPUBOAAX HIMPOKOT0 Kpyra npuMeHeHus. HacocHble arperaTsl ¢ akcHamb-
HO-TTIOPIIHEBBIMH HACOCaMHU OTIMYAIOTCS KOMIIAKTHOCTBIO M BBITEKAIOIIEH U3 ATOIr0 MUHUMAJIbHON
Maccoil. 3a cyeT MCIOJIb30BaHUs pabouMX OpPraHoB, OONAJAIOIIMX HEOOJBLUIMMU pPaJUaTbHBIMU
pa3MepaMH U, CIEI0BATEIbHO, CPAaBHUTEIBHO MaJbIM MOMEHTOM MHEPLIMH, B TAKUX MAlWHAX pea-
JN3yeTcs BO3MOKHOCTh OBICTPOTO PEryJIMpOBaHUS YacTOThl BpaimieHus. [loMmumo 3Toro, Kk npeumy-
[IECTBAM aKCUAJIbHO-TIOPIIHEBBIX HACOCOB OTHOCHUTCA CHOCOOHOCTh K (DYHKIMOHHPOBAHHUIO INPHU
BbICOKOM JaBieHuH (10 400 Gap) u BeICOKME 3HaueHUs Ko3(@UIMeHTa Moie3HOro AeUcTBUS (110
95%). Cpenu HEZOCTATKOB MAIIMH 3TOTO THUMA CJIENAYET OTMETHTHh COJUAHYIHO CTOMMOCTH, CJIOXK-
HOCTb KOHCTPYKLIMH, @ TAK)KE CYIIECTBEHHYIO ITYJIbCALMIO MOJaul. AKCHAIbHO-TTOPIIHEBBIE HACOCHI
NOJY4YUIIH HanboJsee MHUPOKOoe MPUMEHEHHE B THAPONPUBOIAX MAIlMH, pabOTaIOUINX B CPEIHUX U
TSDKETIBIX PeXMMax BHEUIHMX HAarpy3ok ¢ OOJIBIION 4acTOTOW BKIIOUEHHS. BO3MOKHO M3roToBie-
HUE arperaroB ¢ 2-3 MOTOYHBIMH HACOCAaMHM IPUBOJUMBIMU B JABM)KEHHE OJHHMM 3JIEKTPOJBUTATE-
JIeM, 4TO I03BOJISIET YMEHBIINUTh TrabapuThl CHCTEMbI U HCIONb30BaTh pa3iIMuHble KOMOMHALIUU
MIPOU3BOIUTENILHOCTH U IABJIEHUS IPU PEILIEHUH IIHPOKOro Kpyra 3ajad.

Cucrema ¢puiabTpanumn

OZ[HOI>'I N3 OCHOBHLBIX NPHUYHUH HCTIOJAOK B CUCTCMAaxX I'MAPOIIPUBOLAA ABJIACTCA 3aKJIMHUBA-
HUC IIOJABHXXHBIX 3JICMCHTOB HWJIHW UX U3HOC, KOTOpBII\/'I MNPUBOJUT K IMOBBIIICHUIO MTOTCPh SHCPTHUU U



CHIDKEHHIO Pa0OYHX XapaKTepUCTUK. YacTUIIBI 1 MUKPOYACTHUIIB HAXOISAIINECS B KUAKOCTH BBI3BI-
BAIOT 3TOT U3HOC. CBOOOJHO IUPKYIUPYS MO CUCTEME, MUKPOYACTHIIBI MPUBOIAT K aOpasuBHOMY
U3HOCY B IIapax TpeHus. YeM ClloKHee TUAPABINYECKoe 000pynoBaHKe, TeM OONbIINN yiepO npu-
HECYT 3arpsi3HeHUs B paboueil xuakoctu. @UiabTphl yCTPAHSIOT U3 pabodel KUAKOCTU YaCTHUIIbI U
MHUKPOYACTUIIbI, coXpaHsist TeM cambiM Bblcokuil KIIJ[ n mmTensHyto paboToCcrocoOHOCTh CHCTe-
Mbl. BpIOOp KonMuecTBa (PUIBTPOB M MX XaPAKTEPUCTHUK 3aBHCUT OT THUIIA COOPKU M MOAJIEKAIINUX
3aIUTE €€ DIEMEHTOB:

. JUI CTaHJIAPTHBIX THAPABIMYECKHX CUCTEM HE00XO0AuMasi TOHKOCTb (PUIIbTPALIUU CO-
cTaBisIeT 25 MKM;

. JUISL CUCTEM, B COCTaB KOTOPBIX BXOJAT IPONOPLUOHAIBHBIE PACTIPEAETUTENN HEOO-
XOJMasi TOHKOCTh (puibTpanuu coctabisieT 10 MkM.

OUIBTPBI MOTYT OBITH YCTAHOBJICHBI:

. Ha BCAaCBIBAHUU
. Ha CIIUBE
. B HaIIOPHOMW JIMHUMU.

PekoMenyercst ycTaHaBIMBaTh QUIBTPBI TAKUM 00pa30M, YTOOBI OHU OBLTH TOCTYITHBI JIJIS
MEPUOJNYECKON OUYHMCTKH. Takas O4MCTKAa MOXKET MPOBOAUTHCS €XKEHENENbHO. Takke peKOMEeHy-
eTcsl cHaOXaTh (PHIILTPHI BU3yaTbHBIM HIIH JJICKTPUYSCKUM HHIUKATOPOM 3arpsi3HEHHOCTH ISl 00-
JIETYEHUsI KOHTPOJISL.

I'uapopacnpenenureb

I'uapopacnpeaenuTeny NPUMEHSFOTCS JJIsi M3MCHEHUS HATIPABJICHUS WM MTyCKa U OCTaHOB-
K1 pabodell KHJIKOCTH B THAPABINYCCKHX CHUCTEMax ¢ BO3MOXXHOCTHIO M3MCHCHHS HAIPABIICHUS
JBYKCHUS MMPUEMHMKA, Yallle BCETO MOPIIHS TUAPOIMIHHIPA 00 TuapoMoTopa. CoBpeMEHHBIS
TUIPOPACTIPEICITUTEIN U3TOTABIMBAIOTCS C PYYHBIM, DJIGKTPOMArHUTHBIM, a KpPOME 3TOr0 M C
MMHEBMATHYECKUM W THUIPABIMYECKUM YIPABICHUEM C YCIOBHBIM TpoxoaoM 6, 8, 10, 16, 20 u 32
mM. Haubosbiiee pacnpocTpaHeHUe B THAPOCUCTEMAX MOJIYUMIH 30JI0THUKOBBIE THApPOpACIIpeie-
auTenu Oimarofaps MpoCTOTEe WX M3TOTOBIIEHUS, KOMITAKTHOCTH M BBICOKOUW HaI&KHOCTH B paborte.
OHU MPUMEHSIOTCS MIPH BEChMa BBHICOKMX 3HAUYCHUAX naBieHus (10 350 O6ap) u 3HAUMTETBHBIX pac-
xonaax (mo 1100 n/mMun).

IIpexoxpaHuTeJbHBIN KIaNaH

Hpe)IOXpaHI/ITeJIBHI)II\/’I KjiarmaH Ope€aHasHauCH JIA 3al0UTBI OT MEXaHUYCCKOI'0 pa3pylICHUA
060py;lOBaHI/IH THUAPOCUCTEMBI U prﬁOl'[pOBOIlOB HU30BITOYHBIM JaBJICHUCM CBCPX YCTAHOBJICHHOTO,
HYTéM ABTOMATHYECKOr'0 CIIMBAa M30BITKA pa6oqel71 KHUAKOCTU B Oak. Knanan taxxke JOJIKECH obec-
MEYNBATh NPCKPAICHUC C6p008. KUJIKOCTHU ITPU BOCCTAHOBJICHUUA paGoqero JaBJICHHA.

Ilopsinok BbINOJIHEHHUs PadOTHI:

1. BbImOmHUTE uyepTex HAacOCHOM cTaHUuU puUCyHOK 4.1 U mpocTaBUTh OyKBEHHO-
uppoBoe 0003HAUEHUE.

2. CocTaBuTh CX€My IIOTOKOB

3. 3anucath B TETPaJb HA3BAHUE U Ha3HAUEHUE KAXKJIOT0 DJIEMEHTA CTAHIUH.

4, VYcrHas 3ammuTa paboThl.



(I)opMa NpeacraBjJacHusd pedyjabTara:

OTt4er oOpPMIICHHBIH B TETpaau AJisl IPAKTHUECKUX paboT

Kpurtepuu ouenku:

OTnu4HO — paboTa BBHIIIOJIHEHA BEPHO B MOJIHOM 00BEMe, Ha 3aIUTe OMMCAaH IPUHIHI pado-
TBI BEpPHO

XOpo1o — ecTh OUIMOKH B CX€ME MOTOKOB, Ha 3alUTE OIHMCAH MPUHIMI paOOThHI BEPHO

VY 10BIETBOPUTENHHO —€CTh OIIMOKH B CXEME MTOTOKOB, Ha 3alMTE ONMUCAH MPUHIIHI pabOThI
HEBEPHO

Hey,I[OBJ'IeTBOpI/ITeHBHO — pa60Ta BBIIOJIHEHA HE B IOJIHOM 00BEME



IIpakTuyeckas padora Ne 5
Urenune npUHIMIHAIBHBIX THIPOCXEM HACOCHO-AKKYMYJISITOPHBIX CTAHIIUN

Heab: M3yunth npuniunuanbayo ruapocxemy HAC

Boinosinus patdoty, Bel Oyaere:
ymemb:

- Y 2.1.02 BBINOJHATh NPUHIMIHAIBHBIC THAPABINYECKUE CXEMBI COTJIaCHO TpeOoBa-
Hult ['ocyaapCTBEHHBIX CTaHIAPTOB;

- Y0 01.01 pacioznaBaTh 3334y u/win npodieMy B IpopecCHOHATHHOM U/HIIN COLIH-

QIBHOM KOHTEKCTE;

- Yo 02.02 uckarp unpopmanmio B cetu MHTEpHET, C UCIONB30BaHUEM (QHIBTPOB U

KITFOYEBBIX CJIOB;

- Y0 03.04 npuMeHATh COBPEMEHHYIO HAYUHYIO TPO(ecCHOHATEHYIO TEPMUHOIIOTHIO;

- Yo 07.03 ucnonp3oBaTh 3HEprocoeperaire u pecypcocoeperaromnime TeXHOJIOTUN B

pohecCHOHANBHOM NeSTENbHOCTH 10 CIIeUaIbHOCTH,;

MarepuajibHoe o0ecnieyeHue:

Meronnueckue ykazaHusi, KOHCIIEKT JEKIUN
OO6opynoBaHme: HE UCTIONB3yETCA

3apanmue:

N3y4nTh KOHCTPYKIMIO HACOCHO-aKKYMYJIITOPHOM CTaHLIMKU

KpaTKue TECOPETHYECCKUEC CBCACHUSA .
AKKYMyJ'IHTOpBI MMpeaHa3HAYCHBI HJIA HaKOIIJICHUA FHHpaBHquCKOﬁ OHEpPTHUHU.

Kpome 3Toro rujipaBinyecKkue akKyMyJSITOPBI BBITIOJHSIOT TaKue (QYHKIMH KaK: TalllCHUE THHAMU-
YECKUX HArpy30K, MyJIbCAIUU, THIPOYAAPOB, aBApUHHOE MUTAHUE THIPOCUCTEMBI PU OTKIIFOUCHUT
OCHOBHOTO MCTOYHHKA SHEPTUHU U T.[I.

B 3aBucuMocTu OT criocoba  HaKOIJICHHsS THIPABINYECKOW IHEPTHH PAa3IUYaloT aKKyMy-
JSTOPHI TPy30BbIe (puc. 4 a), npykuHHbIe (pUc. 4 0) u ruaporazoBsie (puc. 4 B - 1). ['uapora3zossie
AKKYMYJIATOPBI 110 KOHCTPYKIIMA MOTYT OBITh KaK C pa3JieJICHHEeM Cpebl TaK U 0e3 pa3JieicHHs
cpensl

[To cmocoOy pasneneHus cpeibl TUAPOTra30Bble aKKYMYISATOPHI MOTYT OBITH TOPIITHEBHIE

(puc. 4 B), Oamnonnsie (puc. 4T)u  MeMOpaHHbIe (puc. 46 n).
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Pucynok 5.1 — Knaccudukanus raipoakKyMmysisiTOpOB

bannonnbie 1 MeMOpaHHBIE aKKYMYJISITOPHI, TI0 CPABHEHUIO C JPYTUMH, MEHEe MHEPIHOH-
Hbl M1 UMEIOT MEHBIIHE pa3Mepbl U MAcCy, UX HEJOCTATOK - OTPAHUYEHHBIA PEecypc Pe3nHOBOTO
pa3zenurens cpes.

Ecnu nmongava Hacoca 6omblie pacxoja 4depe3 TUIPOJBUTATENH, KUIKOCTh MO/ JaBICHUEM
HAKaIlJIMBAeTCsl B 00beMEe THAPOAKKYMYJISTOPA, €CIIM K€ OHAa MEHbIIE MAaKCUMAaJIbHOI'O pacxoja
TUAPOJIBUTaTeNIel, aKKyMYJIITOp BO3BpAIAeT KUIAKOCTh MO JaBIE€HUEM B CHUCTEMY, oOecrieunBas
BMECTE C HACOCOM MAKCHUMAJIbHBIN pacxo]l )KUJIKOCTU. [I[puMeHeHne ruipoakKymyssiTopa mo3Bos-
€T TMOBBICUTh KOA((UIIMEHT MOIIHOCTH Hacoca, o0ecrneunTh 0ojiee paBHOMEPHYIO paboTy THUApO-
JBUTATENe ¢ yCTpaHEHUEM MyJbCallui JaBJIeHUs, CO3AaBaeMbIX paboTOM Hacoca.

Jlia noBblieHus: 3(QPEKTUBHOCTH pabOThl TMAPOTa30BbIE AKKYMYJISTOPBI 3alOIHSIOTCS
A30TOM TMIOJT OTPEIE/ICHHBIM JaBJICHUEM (aBICHUEM 3aPSIKHU P;).

Benuuuny naBineHus 3apsaKku peKOMEHIyeTCsl TMPUHHUMATD:

- U aKKyMYyJIupoBaHuu 3HEPruu 0,9pmin;

- npu ramenun ruapoyaapos (0,6...0,9) pep;

- ipu AeMndupoBaHuu mynbcanui 0,6pcp, T1€ Pmin— MUHUMaNbHOE pabodee NaBIEHUE; Pep
- cpeaHee paboyee JaBlieHUE.

C nenpio MOBBINIEHHS 0€30MaCHOCTH AKKyMYJISTOPhl KOMIUIEKTYIOTCSl CIIEHUaIbHBIMU 3a-
MOPHO-TIPEIOXPAHUTENBHBIMU OJIOKaMHU.

['maporazoBbie SBISIOTCS COCYJIaMH BBICOKOTO JIABJICHMS, HA KOTOPBIE PACIPOCTPAHSIOTCA
[IpaBuna ycTpoiicTBa U 0€30MacHON HKCIUTyaTallil COCY/IOB, Pa0OTAOIMIUX MO JaBJICHHEM, YT-
BepkaeHHbIe ['ocroprexnanzopom Poccun 18.04.1995 r. I'azoBast kamepa akKyMyJIsITOPOB 3apsiKa-
ercst Texanueckum azotoM copta Il (TOCT 9293-74). TloakmroueHue KUIKOCTHONH KaMephl K TH]I-

pOCUCTEME JOIYCKAETCs TOJIBKO IOCIIE 3apAJKU aKKyMYJIITOpa a30TOM.
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PucyHnok 5.2 — I'ugpocxeMa HACOCHO-aKKYMYJ/ISITOPHOI CTAaHUIMH




Iopsinok BbINOJIHEHUS PA0OTHI:

1. BBINONMHUTE COKpAIIEHHBIH YepTeX HACOCHO-AKKYMYJIATOPHON CTaHLIMU PUCYHOK 5.2
Y TIPOCTaBUTH OYKBEHHO-IIM(POBBIC 0003HAUYCHHUS.

2. 3anucath B TETpaJb HA3BAaHUE U Ha3HAYCHHUE KAXKJIOTO DJIEMEHTA CTAaHIUH.
3. [TonoGpaTh aKKyMYJISTOPHI I PUCYHKA 5.2
4. YcTHas 3ammra paboThl.

dopma npeacraBieHns pe3yJabTara:
OTt4er oOpPMIICHHBIH B TETpaau AJsi MPAKTHUECKUX paboT

Kputepuu onenku:

OTiimuHO — paboTa BEITIOJHEHA BEPHO B TIOJTHOM 00beMe, Ha 3allUTe ONMKMCAH MPUHIIHI pado-
ThI BEPHO

Xopouio — eCTh OIUOKH, HO Ha 3aIUTE OMKMCAH MPUHIIUI Pa0OThI BEPHO

Y IOBIIETBOPUTEIHFHO — HE BEPHO BHIOPAHBI aKKyMYJISITOPBI, Ha 3alIATE ONMUCAH MPUHIIUI pa-
OOTHI HEBEPHO

HeynosnerBopurenbHO — paboTa BBIIOIHEHA HE B TIOJTHOM 00beMe



IIpakTnyeckas padora Ne 6
H3y4eHne KOHCTPYKLIUH KOMIPECCOPHOU YCTAaHOBKH

Heab: N3yunTh KOHCTPYKIIMIO KOMIIPECCOPHOM YCTAaHOBKU

Bbinosinus patdoty, Bel Oyaere:

ymemp:

- Y 2.1.02 BBINOJHATh NPUHIMIHAIBHBIC THAPABINYECKUE CXEMbI COTJIACHO TpeboBa-
Hult ['ocyaapCTBEHHBIX CTaHIAPTOB;

- Y0 01.01 pacioznaBaTh 3334y u/win npodieMy B IpopecCHOHATHHOM U/HIIN COIH-

QIBHOM KOHTEKCTE;

- Yo 02.02 uckarp unpopmanmo B cetu MHTEpHET, C UCIONB30BaHUEM (QHIBTPOB U

KJTFOYEBBIX CJIOB;

- VY0 03.04 npuMeHATh COBPEMEHHYIO HAYIHYIO TPO(HECCHOHATLHYIO TEPMUHOJIOTHIO;

- Yo 07.03 ucnonp3oBaTh 3HEprocoeperaire u pecypcocoeperaromnimue TeXHOJIOTUN B

npoecCHOHANBEHOM e TENIbHOCTH I10 CIIeUaIbHOCTH,;

MarepunanbHoe obecrieyeHue:

Meroanueckue yka3aHusi, KOHCIEKT JEKIIHN
OO0opynoBaHme: He UCTIOIb3YETCA

3ananne:

N3yuuts npuHIMn padoThl KOMIIPECCOPHON YCTaHOBKU

KpaTkue Teopernyeckue cBeeHHA:

Cbpoc 8 ammocgpepy

10

12 <
W[

T

K dsuecamenam $

Pucynok 6 — [THeBMOCXeMa KOMIIPECCOPHOM YCTaHOBKH.

Ha pucynke 6 mpencraBieHa cxeMa KOMIPECCOPHOH ycTaHOBKUA. OCHOBHBIM 000PYIOBaHU-
€M YCTaHOBKH SIBIISIETCSI KOMIIPECCOp C JABHUTaTeleM, MAcIOOTACIUTENb, OXJIATUTEH U PECUBEp
(BO3IyIIHBIH OaIOH).

Boznyx 3acaceiBaercs kommpeccopoMm 3 U3 Bo3myxo3zabopHuka 1 yepe3 GuiabTp 2 u mocie
CKaTHsl B KOMIIPECCOpe IMOCTYIAeT B TEIUIOOOMEHHBIN ammapat 4, rie OXJaXIaeTcs 0 HYXHOU



TEMIIepaTyphl U Jajiee MPOTEKaeT Yepe3 BIAroOTACIUTENb S, I/ie MPOU3BOIUTCS OCYIIKAa — yAaje-
HUE BJIar, BbIICTUBILIEHCS P OCThIBAaHUU Ta3a. Jlanee ra3 moctymnaer B BO3AyX0COOpHUK 6 (pecu-
6ep), KOTOPBIM CILY>KUT JJIsl CO3/IaHuUs 3amaca CKaToro BO3AyXa U CIVIAKUBAHUS MYJIbCALlUN JaBiie-
HUS1, BOSHUKAIOUINX B MIOPUTHEBBIX KOMIIPECCOPAX.

PecuBep cHaGkeH mpeloXpaHUTENbHBIM KJIAaHOM /, OTPaHUYMBAIOIIMM BEJIIUYUHY JaBIie-
HUS B CHCTE€ME, KOTOPOE MOKA3bIBAET AJIEKTPOKOHTAKTHBIM MaHOMETp 8, BKIIIOYAIOIIUN U OTKIIIO-
YarolMii KoMrpeccop no Heobxomumoctu. Pacripenenutens 11 mopaer ra3 mHEBMOABHUTATEISIM.
JU1g cMa3Ky KOHTAKTHBIX [TOBEPXHOCTEN Ha BBIXOJE M3 PECHMBEpa YCTAaHOBJEH MACIOpPACIbLUIUTEIND
9, BIPBHICKMBAIOIIMI B MOTOK T'a3a MACIsHYIO MbLIb, KOTOpasi, Oce/ast Ha TOBEPXHOCTSX MOIBM)KHBIX
3JIEMEHTOB, o0ecreynBaeT ux cMasky. Manomerp 10 moka3piBaeT JaBiieHHE HA BXOJIE B THEBMOCH-
CTEMY.

BcenomoratenbHoe 060pynoBaHue BKIIIOYaeT (PUIBTP HA BcachlBarollei Tpyde kommpeccopa,
Mpe0OXpaHUTENbHBIEC KJIAMaHbl U KOHTPOJIbHO-U3MEPUTEIHHYIO alllaparypy.

Kaxapiii komnpeccop cHabkaeTcsi pecuBepoM (BO3AYIIHBIM WJIM Ta30BbIM OaJNIOHOM), OC-
HOBHO€ HAa3HAUYE€HHE KOTOPOTO COCTOUT B BBHIPABHHUBAHUM KOJeOaHWI N1aBJICHHS B BO3IYXOIMPOBO-
nax. Kpome Toro, pecuBep ciayXuT JUlsl OTAEJIEHUS BJIark U IapoB Macia U3 rasa; ¢ 3TOoi LeJblo B
HEM yCTaHaBJIMBAIOT CENapUpymolue ycTpoicTBa. PecuBepsl oMemarT CHapyXu NOMELIEHUS, 110-
TOMY 4TO OHM B3pbIBOOIACHBL. OXJIaUTENN ra3a, pacrnojlaraéMble MEXy CTYNEHSIMH KOMIIPECCO-
POB, OOBIYHO TPEACTABIAIOT COOOW TpyOUaThie BEPTUKAIBHBIC WM TOPU30HTAIBHBIC TEIIIO00OMEH-
HUKUA. B KOMITpeCCOpHBIX yCTaHOBKaxX HEOOJBIION MOJAaYl OHU PACIIONIAraloTCsl HEMOCPEICTBEHHO
Ha IUJIUHAPOBOM OJIOKEe KoMIipeccopa. B ycTaHoBkax OOJBIION MOJAYH OXJIaJUTENH PACIIONaratoT
BOJIM3U KOMIIPECCOPOB KaK OT/IEIbHO CTOSIIUE arapaThl.

C 1enbro OYMCTKY rasza, IoJaBaeMoro KOMIPECCOPOM, U Ul MOAJIEpKaHUs B YUCTOTE MPO-
TOYHOM IMOJIOCTH Ha BcachlBarolllel TpyOe KoMIpeccopa CTaBsT ra3oBblil GuiibTp. Panee npumens-
JUCh TJIaBHBIM o0Opa3oM MarepuaTble (GuiabTpbl. B Hacrosiiee Bpems NpPUMEHSIOTCS MacisHbIe
¢unbTpel. OHU MPENCTaBIAIOT COO0M MUIMHAPUYECKUE WIIH MPSMOYTOJIbHBIE 3aMKHYThIE pe3epBya-
PBI, HAITOJTHEHHBIE PHIXJIBIM MaTepuaioM (MeTauindeckast CTpYKKa, Kojblla Pammra), cMOuYeHHBIM
B Bsi3koM Maciie. [ToTok raza, mpoxoasuiuii uepes ciioil Takoro Marepuania, XOpouo OYUIAeTCs OT
neuTd. [IpombiBKa U perenepanus pUiIbTpa MPOCThl; OH HAJIEKEH B SKCILTyaTalllu.

MacnooTnenurenu pacrojiaraloT MEXIy CTYNEHSIMH KOMIIpeccopa 3a oxjagurernsimu. Mx
Ha3HaueHUe — yJalsaTh U3 ra3a, ojlaBaéMoro KOMIPECCOpOM, B3BELICHHbIE KallelbKH Macla, hc-
MOJIb30BAHHOTO B TIpEeABIAYIIEH CcTyrneHu. JlelicTBie MaciooTAeNuTeIeii OCHOBAaHO Ha BhIOpachIBa-
HUM YaCTHYEK Maciia U3 MOTOKa MO/ ICHCTBHEM CHJI HHEPIIUHU, BOSHUKAIONINX MTPH U3MEHEHHX Ha-
MpaBJIEHUs JBIKEHUS Taza. Macimootaenureny ObIBalOT C PHIXJION 3aChIIKOM MOJ00HO- BO3AYII-
HBIM (DMIIBTPaM WJIHM B BUJIE IMIIMHAPHYECKUX IEHTPOOSKHBIX anmnapaToB — IUKIOHOB. [Ipemoxpa-
HUTEJIbHBIC KJIANIaHbl YCTAHABIMBAIOTCS MEXIY CTYNEHSIMU KOMIIpECcopa Ha MPOMEXKYTOUHBIX OX-
JamuTensx u pecuBepe. VX Ha3HaueHUE COCTOUT B MPEJOXPAHEHUH YCTAaHOBKH OT YpEe3MEPHOIo Mo-
BbIIIIEHUS AaBieHus. [IpeqoxpanutenbHbie KIanaHbl OBIBAIOT TPY30BBIMU U TIPY>KMHHBIMHU.

KomMMyHHKaIMsT KOMIIPECCOPHON YCTAaHOBKHM COCTOMT M3 CHCTEMBI ra3olpoBOIOB U TpyOo-
MIPOBOJIOB OXJa)KJarouiei Boabl. bosbiioe 3HaueHne 71 MpaBUIbLHON AKCIUTyaTallik KOMITPECCOp-
HOM yCTaHOBKU MMEET KOHTPOJIbHO-U3MEPHUTENbHAs alnmnaparypa, o MoKa3aHUsIM KOTOPOH CYAST O
MPAaBHJIBHOCTH PabOThl YCTAHOBKH.

MaHoMeTphl yCTaHABIMBAIOT HA MPOMEKYTOUHBIX OXJIATUTENIX U pecuBepe uisd HaOuoe-
HUS 3a JJaBJICHUEM Tra3a, 10JJaBaeMOro KoMIpeccopoM. J[ist KOHTpOJIS 3a aBJIEHUEM Maciia B CHC-
TEeMe CMa3KM CTaBUTCS MAHOMETP Ha HAIlOPHOM MaTpyOKe MacsTHOro Hacoca.



JlaByieHnEe OXJaKJar0UIEN BOJbI KOHTPOIUPYETCS 10 MAaHOMETPY Ha KOJUJIEKTOPE, OT KOTOPO-
ro yCTpauBarOT BOJOIPOBO/BI K OTJEIBHBIM KOMIIPECCOPaM.

Hannune oxmaxparonieid BOJbl B CHUCTEME OXJAXKACHUS 005M3aTENbHO KOHTPOIMPYETCS IO
CJIMBY BOJIbI B BOPOHKHU Ha COPOCHOM KOJUIEKTOPE.

O06s13aTeIbHOMY KOHTPOJIIO MOJIekKAT TEMIEPAaTyphbl BO3/lyXa Mepe]] KaXIbIM OXJIaIUTeleM
U 32 HUM, a TaKkKe KOHEYHas TeMIlepaTypa ra3a Ha BBIXOJe M3 KOMIIPeccopa; KOHTPOIUPYIOTCS
TEMIEPATyphl OXJIAXKAAIOMIEH BOJIbI B KOJJIEKTOPE U Ha BXOJ€ U3 pyOallleK MUIMHIPOB U BCEX OX-
nanutenei. B Menkux ycTaHOBKax KOHTPOJIb 3@ TEMIIEPATYpPOU OCYILECTBISAETCS PTYTHBIMU TEPMO-
METpPaMH, TIOCTABJIECHHBIMU B TUJIb3bl C MAacjIOM. B KpYIIHBIX KOMIIPECCOPHBIX YCTaHOBKaXx I1OKa3a-
HUSL BCEX KOHTPOJIbHO-U3MEPUTENILHBIX MPHOOPOB KOMIPECCOPOB MEPENAIOTCS JAUCTAHLIIMOHHO HA
muT. Cro/1a e MOCTYMAIOT MOKa3aHHsl JEKTPUIECKUX MPHOOPOB, KOHTPOJIUPYIOIIUX MOITHOCTD, &
TaK)Ke MOKa3aHUsl PacX0JJOMEPOB KOMIIPECCOPOB.

Ilopsinok BbINOJHEHHS PadOThHI:

1. BBINONHUTE YepTEK MHEBMATHYECCKOW CXEMbl PHCYHKA 6 M MPOCTaBHTh OYKBEHHO-
mppoBoe 0003HAYCHHE.
2. CocCTaBUTh CXeMy MTOTOKOB JISI PUCYHKA 6

3. YcTHas 3ammTa paboThl.

(I)opMa NMpeacTaBjJacHud pedyjabTara:

OTt4uer opOpMIIEHHBIH B TETpaau AJsl NPAKTUUECKUX paboT

Kpurepuu onenkmn:

OTinyHO — paboTa BHINOJHEHA BEPHO B MOJHOM 00beMe, Ha 3alllUTe ONKMCAH MPUHIMI pado-
ThbI BEPHO

Xopo1Io — eCTh OIMOKHU B CXeMe IIOTOKOB, Ha 3alllUTe ONMUCAH MPUHLIUI paboThl BEPHO

Y 10BIETBOPUTENBHO —€CTh OLUIMOKH B CX€ME IOTOKOB, Ha 3allUTe OMMCaH IPUHLHUI paObOThI
HEBEPHO

HCy;lOBJ'IeTBOpI/ITeHBHO - pa60Ta BBINIOJIHEHA HE B IIOJTHOM 00BbeMe



IIpakTnueckas padora Ne 7

N3ydeHue ruipocxem ¢ IpOCCeIbHbIM PETYIUPOBAHUEM CKOPOCTH THAPOABUTATEIICH

Henab: N3yunth rufipocxeMsbl ¢ APOCCEIbHBIM PEryIUPOBAaHUEM CKOPOCTHU THIPOBUTATENCH

Bbinosinus patoty, Bel Oyaere:
ymemb:

- Y 2.1.02 BBINOJHATh NPUHIMIHAIBHBIC THAPABINYECKUE CXEMbI COIIACHO TpeboBa-
Hult ['ocyaapCTBEHHBIX CTaHIAPTOB;

- Y0 01.01 pacioznaBaTh 3334y u/win npodieMy B IpopecCHOHATHHOM U/HIIN COLIH-

QIBHOM KOHTEKCTE;

- Yo 02.02 uckarp unpopmanmio B cet MHTEpHET, C UCTIONB30BaHUEM (QHIBTPOB U

KITFOYEBBIX CJIOB;

- Y0 03.04 npuMeHATh COBPEMEHHYIO HAYYHYIO TPO(HEeCCHOHATEHYIO TEPMUHOIIOTHIO;

- Yo 07.03 ucnonp3oBaTh 3HEprocoeperaire u pecypcocoeperaromnime TeXHOJIOTUN B

pohecCHOHANBEHOM NeSTENbHOCTH 10 CIIeUaIbHOCTH,;

MarepuanbHoe o0ecrieyenne:
Meroanueckue yka3zaHusi, KOHCIIEKT JEKIUH
OO0opynoBaHme: HE UCIOIb3YETCS
3aganue:

HSy‘lI/ITB pa60Ty THAPOCXEM C JPOCCCIBbHBIM PETYJIIMPOBAHUEM CKOPOCTHU FH,[[pOI[BHI‘&TCJ'ICﬁ

KpaTKne TCOPETUYCCKHUE CBCACHUA

Tunosble MpUMepbl YCTAaHOBKH Jpocceliell B THApOocUCcTEME MOKa3aHbl Ha pucyHke 7.1. B
3aBHCUMOCTH OT HEOOXOJUMOCTH IPOCCETH MOTYT OBITh YCTaHOBIJICHBI HA HAITOPHOW WJIM CIIMBHOM
maructpansax (puc. 7.1 a), wiu B orBeTBieHuu (puc. 7.1 6).

MecTo yCTaHOBKM JIpOCCENsl B THJIPOCXEME OINpeNeNseTcss B 3aBUCUMOCTH OT TOTO, Kak
UMEHHO HEOOXOMMO PETYIUPOBATh CKOPOCTH THPOJIBHTATEIIS.

Ecnu HeoOX0oauMo perympoBaTh CKOPOCTh 000MX XOJI0B TUAPOJBUTATEINS, TO JPOCCENb
MOYET OBITh YCTAHOBJICH HAa HAllOPHOW Maructpaiu (apoccens 2, puc. 7.1 a) win Ha clIMBHON Ma-
ructpanu (apoccens 3, puc. 7 .1a) unu B oTBeTBICHUH (ZIpoccenb 2, puc. 7.1 0).

Ecnmu HEoOX0oIMMO peryampoBaTh CKOPOCTh TOJBKO OJHOTO XOJa THUAPOIBUTATEINS, TO
Jpoccellb ¢ OOpaTHBIM KJIalaHOM MOXET ObITh YCTaHOBJIEH Ha paboveil ruApoIMHUY (IpOCCeb C
oOpaTHBIM KJIanaHoM 7, puc. 7 .1a). B maHHOM npumepe peryaupyercs CKOpOCTb BBIJBH)KEHUS

uuIuHApa 9.



Ecnu HeoOXoaMMO peryimpoBaTh CKOPOCTh OOOMX XOJOB THJIIPOABHUTATENsl, HO CKOPOCTh
JOJDKHA OBITh PA3UYHON, TO HEOOXOJUMO YCTAHOBUTH JPOCCETH ¢ OOpaTHBIM KJIallaHOM Ha

000uX paboYHMX THAPOTHHHSIX.
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Pucynok 7.1 TunoBsle npuMepsl yCTAaHOBKH IPOCCENs B THIPOCXEMax

Yacto HE0OXOAMMO PEryarpoBaTh CKOPOCTh HE BCETO XO0Jla TMAPOJIBUTATENS, a TOJIBKO Ka-
KOi-110o ero yacTu. B 3TOM ciydae npuMeHseTcsl Tak Ha3blBaeMasi CTyIeHYaTas peryJupoBKa CKO-
poctH (puc. 7 B u T). B mpumMepe Ha puc. 7 B CKOPOCTh BBIABM)KEHUS IIUJIMHIPA 5 U3MEHHUTCS TOIBKO
IpY BKJIIOYEHHUH pacrpeaenurens 4 B npaByro no3uiuio. CKOpoCcTh BTSATMBaHMS LWJINHIPA HE PEry-
mupyercsi. Ha pucynke 7 1 mokasaH NpUMep «IIyTE€BOW» PEryJIMpOBKHA CKOpPOCTH. CKOPOCTDH BBIABH-
KEHMS IWIMHIPA 3 U3MEHUTCS NIPH «HAE37e» IITOKA Ha KyJau€K pacnpeaenurens 4.

Henocratku APOCCEJILHOI0 PEryJINpoBaHUsl CKOPOCTH

Pucynok 7.2. JlpoccensHoe peryaupoBaHue CKOPOCTH



PaccmoTpuM BiMsiHME Harpy3ku Ha CKOPOCTb NEPEMELIEHMs TMAPOLMIMHIpPA IPU €T0 BbI-
JBIDKEHUH (puc. 7.2). Eciu npy BBIIBI)KEHUH IITOKA BHEUIHSSA Harpy3ka F OyneT yBenmuuBaThCs, TO
B IOPUIHEBOW MOJIOCTH LWJIMHIpPA AaBjleHHE OyIeT MOBBIIIATHCS, MOATOMY Iepernaj Ha Apoccene
AP=P1-P; Oyner ymMeHbIIIaThCS.

Pacxon sxxuakocTu yepes npoccelnb onpenensercs hopmymnoit Toppuuemnnu:

Q=ne v2AP/p (7.1)

rae: AP - mepenan naBiIieHUsI B OTBEPCTUU JIPOCCEIIS;
U-Ko3pUIIMEHT pacxoa;
¢ - IJIOIIA/Ib ITPOXOTHOTO CEUYEHHS,

p - IUIOTHOCTb.

Kak BumHO U3 opMynbl, eci  BenWyuHA nepernaga AP yMeHbIIUTCS, TO ¥ BeJIMYMHA
pacxoja TakKe yMeHbIIUTCA. TakuMm o0pa3oM, CKOPOCTh MepeMEeLeHUs THIPOJABUraTes IpH

ApPOCCCIIbHOM crocode peryjimpoBaHusd 3aBUCUT OT BHCITHEH Harpys3kKH.

poccenvhoe pezynuposanue cKopocmu cuopoO8ueamens NPUMEHAEMcs. MOIbKO 6 MOM
cayuae, K020a OH Npeodoesaem NOCMOIHHOE MEXHOI0UYecKoe CONPOmuUGieHue U He mpeoyem
NO00ePHCAHUS NOCMOSHCIBA CKOPOCMU NPU UsMeHeHuU conpomuenenus. Ilpu uzmenenuu éHew-
Hell Ha2pY3KU Ha 2uopoosueamese Ha Opocceie U3MEHSAencs nepenao 0asieHuss, 4mo npusooum K
UBMEHEHUIO CKOPOCTU 2UOPOOBUSAMEISL.

Pemenue 3axau

3adaua Nel. CkopoCTh ABMXKEHHUS TOPIIHS TUIPOLUIMHIPA PETYTUPYETCS € MOMOIIBIO
Jpoccens, IPOXOJHOE CEYEHUE KOTOPOro B JAHHBIM MOMEHT paBHO S;,~40 MM, a KodhhUIIUEeHT
pacxona u=0,65. dIuametp nopuiasi D = 80 mm, ero xoa h = 360 Mmm. OnpenenuTs Bpemsi ABHXe-
HUS TIOPIIHS, eciu ycwiue Ha mroke F=4 xH, maBnenue mepen npoccenem p; = 1,3 MIla. Kun-
KocTh Macio AMI™-10 (p= 850 KF/M3). Jpoccensb BKITIOUEH MOCIEA0BATENIbHO B HAIOPHOM MarucT-
panu. [TorepsimMu qaBiaeHUS B THAPOITHMHUN MEXTY APOCCETEM U TUIPOIMIIMHIPOM MPEeHeOpeUb.
Tlocne pewenus uzmenumo 3uavenue ycunus F=8 kH u pewums ewe pas

Pewenue. JlaBnenue Ha BBIXOJAE U3 APOCCENs MPU OTCYTCTBHM MOTEPh B TPYOOMpPOBOE
PABHO JIaBJICHUIO B TUAPOLMIIUHIPE:

P, = — (7.2)




Pacxon >xuakocTH, mocTymaromeil B THAPOLMINHIP, PaBEH PacxXoy 4epe3 Ipoccenb, KOTO-
pBIit HaxouM 1o hopmyie (2)

2Ap,,
Q=uS,, [—=,
P (7.3)
CKOpOCTh IepeMEILICHUS TTOPIITHS

9, = 2 (7.4)

Sy

Toraa Bpems OTHOTO X0/a MOPIIHS OyIeT
h
{=— 75

9 (7.5)

Ilopsinok BbINOJIHEHHUS PadOTHI:

1. BbINOMHUTE YEPTEKU TUAPOCXEM PHUCYHKA 7 W MPOCTaBUTH OYKBEHHO-IH(PpoBOe 000-

3HauEHUE.
2 CocTaBuTh CXe€My ITOTOKOB JUIsl pUcyHKa 7.1
3 BhImonHuTh penieHue 3agaun
4. Crenatp BBIBOJ IO PELICHUIO 3a1a41
5 VYcrHas 3ammTa paboThl.

®opma mpeacTaBjeHus pe3yJbTaTa:

Otuet opopMIIEHHBIH B TeTpaaM Uil IPAKTUYECKUX paboT

Kpurepum ouneHku:

OTinyHO — paboTa BHITIOJHEHA BEPHO B TOJTHOM 00beMe, Ha 3alllUTe OMKMCAH MPUHIIHI pado-
ThI BEPHO

XopolIo — ecTh OIMMOKHA B CXeMe TTOTOKOB, 3aj[a4a pellieHa BEpHO, Ha 3alllMTe ONMUCaH MPUH-
U paboTHI BEPHO

Y IOBNETBOPUTENBHO —€CTh OLIMOKH B CXE€ME€ IOTOKOB, 3ajJaya pellieHa BEPHOHA 3allIHuTe
OTIHCaH MPHUHIIUI PAaOOTHI HEBEPHO

HeynosnerBopurenbHO — paboTa BBIIIOJIHEHA HE B IIOJTHOM 00beMe



IIpakTuuyeckas padora Ne 8
W3y4yeHnue ruipocxeM ¢ 00bEMHO -IPOCCEIBHBIM PETryIUPOBAHUEM CKOPOCTH TUAPO/IBHUTA-

TeJen

Heab: M3yunth rUIpOCXEeMbl C 00BEMHO-IPOCCENBHBIM PETYIUPOBAHHEM CKOPOCTH THIIPO-

JBUTaTenei

Bbinosinus padory, Bel Oyaere:

ymembo:
- Y 2.1.02 BpINONHATH NPUHIUIHAIBHBIE THAPABIMYECKUE CXEMbI COIJIACHO TpeOoBa-
Hui ['ocyaapcTBEHHBIX CTaHIAPTOB;

- ¥V 2.1.03 onuckiBaTh paboOTy NMPUBOJIA U CUCTEMBI YIIPABJICHUS 10 [UKITY;
- ¥V 2.1.04 cocTaBasaTh QYHKIMOHAIBHYIO IUKIOTPAMMY

VY 2.1.06 BbIOMpaTh TUAPOABUTATENN, THAPOMAILIMHEL, TUAPOANIApaTypy, KOHIUIUO-

HCPbI pa6oqero TCJIa U BCIIOMOI'aTCJIIbHBIC YCTPOﬁCTBa C Tpe6yeMLIMI/I TCXHUYCCKHUMMU Xa-
PAKTCPUCTUKAMU,

- Y0 01.01 pacioznaBaTh 3334y u/wim npodieMy B IpopecCHOHATHLHOM W/WIIN COIIH-
AJIbBHOM KOHTCKCTCEC,

- Yo 02.02 uckarp unpopmanmio B cetu MHTEpHET, C UCIONB30BaHUEM (QHIBTPOB U
KJIFOYEBBIX CJIOB;

- Y0 03.04 npuMeHsATh COBPEMEHHYIO HayYHYIO IPO(HECCHOHATBHYIO TEPMUHOIOTHIO;
- Yo 07.03 ucnonp3zoBaTh sHEprocoeperaroime u pecypcocoeperaronme TeXHOIOI U B
npo¢eCCHOHATBLHOM 1eATENFHOCTH 10 CIIEUATBHOCTH,

MarepuajnbHoe o0ecnieyeHue:
Mertonnueckue yka3zaHusi, KOHCIIEKT JIEKIUH
O0opynoBaHme: HE UCTIOB3YyETCA
3apanmue:

N3yunuts paboTy ruapocxeM ¢ 00bEMHO-APOCCEIBHBIM PETYIUPOBAHUEM CKOPOCTU THIpPO-

JIBUTATEIIEH

Kparkue Teopernyeckue cBeieHUS:
O0BemMHOe peryimpoBaHue
JanHbIil cnocod peryaupoBaHds OCHOBAH Ha M3MEHEHHH 0O0beMa padounx Kamep THIpoMa-

IIWH - HACOCOB U THAPOMOTOPOB.

PerynupoBanue pabouero oobema Hacoca



[Monauy 06eMHOTO HacOCa MOKHO BBIUUCIUTH 0 (hopMyIIe:

Q=qxnxn (8.1)

rae (- oobeM paboueii Kamepsl Hacoca
N - yacToTa BpaleHUs Bajla Hacoca
1N - oovemubiid KI1/]

[Toiyuaercst, 4To U3MeHeHus: 00beM pabodeill KaMepbl Hacoca, MOYKHO PEryaupoBaTh pPacxo
YKHUJIKOCTH, 110/1aBa€MOI B HAIIOPHBINA TPyOOIIPOBO/ PH ITOCTOSIHHOM 4aCTOTE BpaILIEHHSL.

Qg

Pucynok 8.1 -Cxema 00beMHOTO peryJIMpoBaHUs THIPOIIPUBOIA

Hacochl, KOHCTPYKIIMS KOTOPBIX MO3BOJISIET U3MEHATh 00beM paboueil Kamepbl Ha3bIBAIOT pe-
rynmupyeMbiMi. HauOosbliee pacnpocTpaHeHHe MONYUYHIN peryiupyeMble IUIaCTUHYAThle U aKCH-
AJIbHO-TIOPIIIHEBBIE HACOCHI U THIPOMOTOPHI

PerynupyembIM Ha3bIBalOT THIPOMOTOP (HACOC), B KOHCTPYKIIMM KOTOPOTO MPEAyCMOTpEeHa
BO3MOXKHOCTh U3MEHEHUs 00beMa paboueii kamepbl. Hanbosee 4yacTo UCONB3YyIOTCS peryinpyemble
AKCUAJIbHO-TIOPIIHEBBIE MOTOPBI (HACOCHI), CYLIECTBYIOT KOHCTPYKLMHU PETYIMPYEMBIX IJIaCTUHYA-
TBHIX U PAAHAIbHO-TIOPIITHEBBIX THAPOMOTOPOB.



$a
J

1-Ban; 2 — kopnyc; 3 — HAKJIOHHBIN JUCK; 4 — MIApHUP MOPILHS; 5 — HOPIIeHbB; 6 — OJI0K

HWINHAPOB; 7- MPYXKHUHA; 8 — KPBIIIKA; 9 — IUTYHXKep HHIUHIApa peryaupoBku; 10 — runb3a mnu-

JIMHJIpa PEeryaupoBkH; 11 — moanaTHUK npyxuHsbl; 12- perynupyemas npyxuna; 13- peryaupo-
BOYHas BTYJIKa; 14- noAmuMnHuK; 15 — apMupoBaHHas MaHkeTa

Pucynok 8.2 -Perynupyembiii akCHaIbHO-TIOPITHEBOM HACOC C HAKIIOHHBIM JIUCKOM

Kaxk BunHO U3 pucyHka 8.2, HaKJIOHHBIH TMCK YCTaHABIMBAETCS B 3aJaHHOM MOJOKEHHUH C
OJIHOW CTOPOHBI O IEUCTBUEM NPYKHUHBI 12, a ¢ Apyroi — MoJI0KEHUEM UINHAPA PEryIUpPOB-
ku 10. Eciu naBneHue B MuHUM ynpasieHUss X OyJeT MpeBbIIaTh 3a/laHHYI0 BEJIUYMHY, I'HIIb3a
nunuaapa 10 mepemeniaeT AUCK, yMEHbIIas yroi HakioHa . Xoa pabo4yux mopiiHend Hacoca 5
yMeHbLIaeTcs U nojadya ymenbiaercs. [lpu ymenbmenun yrina B go 0 Hacoc 6yner paboraTth B
XO0JIOCTOM peXHUMe

JpoccenbHoe peryimpoBanue
CyTb ApPOCCENBHOIO PEryJIUpPOBaHMs 3aKIHOYAIOTCS B OTBOJE YACTH JKUJKOCTH, MOJABAEMOM
HacocoM. [loaua Hacoca pu IpOCCENBHOM PETYIMPOBAHNY JIEIUTCS Ha J1BA TOTOKA.

Qu = Qra + Qcx (8.2)

rac QI‘ 1 - pacxon, MMOJIBOAUMBIN K TUAPOABUTATCIIAM
QCJ'I - pacxon OTHpaBJIHeMHﬁ Ha CJIMBa

N3MeHsst COOTHOIIEHUE 3TUX PACXOJIOB MOYKHO MEHSATh CKOPOCTh JBFIKEHHS HCITONHUTEITh-
HBIX MEXaHHU3MOB.

B 3aBHCHMOCTH OT CXEMBI YCTAaHOBKH PETYJIIMPYEMOTO THUAPABIAYCCKOTO COIMPOTHUBIICHUS -
JpOCCeIsl, Pa3InYaloT TPH THUIIOBBIX CXEMBI JPOCCEILHOTO PETYJIMPOBAHUS THIPOIPUBOJIA, TIPEII-
CTaBJICHBI HAa PUCYHKE 8.3:

1. TlocnenoBsarensHoOE

1.1 B IMHUM HarHETaHUS
1.2 B IMHUH CIHMBa



2. [TapannensHoe

a- TOCJIeI0BaTENbHOE OAKIIIOUEHHE O- apaienbHOe HOAKIIOUECHHE
Pucynok 8.3 — TunoBble cxeMbl IOJKITIOUEHUS Apocceieit

O0BbeMHO-1poCCeIbHBII C1I0c00.

OOBeMHO-IpOCCeNIbHBIN WM MAIIMHHO-IPOCCENIbHBIN CIIOCO0 PEryJrMpoBaHHs CKOPOCTH BbI-
XOJIHOTO 3B€Ha OOBEMHOIO THAPONPHBOJA SIBISETCS KOMOMHAIMEH JIBYX CHOCOOO0B- 0OBEMHOTO U
npoccenbHoro. Ero 0coGeHHOCTH 3aKITH04aeTcsi B TOM, YTO B THIPONPHUBO/IE C MIOCTOSHHBIM JIaBJICHU-
€M NHUTaHUA U C JPOCCENbHBIM PETYIMPOBAHUEM CKOPOCTH IpPU IOCIEIOBATEIbHOM BKIIOYEHHU
Jpoccenisi BMECTO HAaCOCHOM YCTaHOBKH, COJEprKalllell HeperyaupyeMblii Hacoc ¢ MepeBHBIM Kia-
[AHOM, MCHOJIb3YETCsl HACOCHAs! YCTAHOBKA, COJEprKalllasi perylIupyeMblii HACOC C aBTOMaTHYEeCKUM
PEryJsaTopoM Mojauu, pUcyHokK 8.4

Pucynok 8.4 — ABTOMaTH4eCKHiA PEryssITop Mo1a4ud Hacoca.

Hacocnas ycraHoBka, cxeMa KOTOPOH NMpUBEACHA Ha PUCYHKE 12, paboTaeT ciemyrommm 00-
pasom. [loka naBnenue PH Ha BbIxOoie Hacoca MeHbIlE AaBlieHUs Pp HacTpoiiku peryssrtopa, mop-
HIeHb 4 TOJ ACWCTBUEM MPYKUHBI 3 3aHMMaeT KpaiiHee MpaBoe MOoJIoKeHHe, pabounii 00beM Hacoca
paBeH MaKCUMaJIbHOMY M TI0/la4a Hacoca MaKCUMaJIbHa.



IIpu npeBbilieHnn napiieHus PH 3HaueHus paBneHusi Pp mopuieHs 4 HAUMHAET CABUTATHCS
BJIEBO, TEM CaMbIM yMEHbIIAs 0Jjauy Hacoca. B kpaliHem JieBOM MOJI0’KEHUH MOpIIHA 4, 1o/1a4a Ha-
coca OyJeT MUHUMAJIbHOM.

Ha pucynke 8.5 mpuBeieHa cxema ruiponprBo/ia ¢ 00beMHO-IPOCCEIbHBIM PETYIUPOBAHUEM
CKOPOCTH JIBUKEHUS TMOPIIHS THAPOLMIMHPA 5 TIPU MOCIIEA0BATEIbHOM BKIIFOUECHUN TUAPOIPOCCEIS
3 Ha BBIXO/JI€ U3 TUPOLIMIHHIPA.

32 4 5
/Q,,=Qm= o, T
] E |/
5.- l M/X L»| [ P | |
2 | [
| — : et 2

Pucynok 8.5- Cxema 00beMHO-POCCETBHOTO PEryTUPOBAHHS

ITopsiiok BbINOJIHEHUS PAdOTHI:

1. BHIIOJHUTB YePTEK THAPOCXEMBI pUCYHKA 8.5 U mpocTaBUTh OyKBEeHHO-IIH(PpoBOE 000-
3Ha4YeHHUe.

2. CocTaBUTh CX€MY MOTOKOB JJIsl pUCyHKa 8.5

3. [TomoOpats Hacoc It THAPOCXEMBI 8.5

4, VYcrHas 3ammTa paboThl.

®opma npeacraBiaeHus pe3yJbTara:
OTt4er oOpMIIEHHBIH B T€Tpaau Al NPAKTHUECKUX paboT

Kpurepun onenkn:

OTyimyHO — paboTa BEITIOJIHEHA BEPHO B TIOJTHOM 00beMe, Ha 3alllUTe OIMMCAH IMPUHIIHIT pado-
ThI BEpHO

XopoIro — ecTh OMIMOKH B CXeMe MTOTOKOB, HACOC BHIOpaH BEPHO, HA 3aIUTE ONMUCAH MPUH-
UM pabOTHI BEPHO

Y I0BIIETBOPUTEIBHO —€CTh OIIMOKHA B CXE€Me ITOTOKOB, HACOC BHIOPAH HE BEPHO, HA 3alUTE
OIMCAH MIPHHIIAIT PA0OTH HEBEPHO

HeynoBnerBopurensHo — paboTa BHITIOJHEHA HE B TIOTHOM 00beMe



IIpakTnueckas padora Ne 9

[TocTpoenne GyHKIMOHATBLHON IUKIOTPAMMBI THIPOIPHUBOIA
esan: HayunTbest cocTaBiasaTh (PyHKIIMOHAIBHYIO HUKIOIPAMMY

Bbinosinus patoty, Bel Oyaere:

ymembs:

VY 2.1.02 BBINOJHATH TPUHIMIHAIBHBIC THAPABINYECKUE CXEMbI COIJIACHO TpeOoBa-
Hult ['ocyaapCTBEHHBIX CTaHIAPTOB;

V¥ 2.1.03 onuceiBath paboTy IPUBOJA U CUCTEMBI YIPABIEHUS 110 LUKITY;

- ¥V 2.1.04 cocraBnsaTh PyHKIIMOHAIBHYIO IUKIOTPAMMY

- Yo 01.01 pacrio3HaBaTh 3a/1a4y /WU MpoOIeMy B MPOPECCHOHATBHOM W/HITH COIIH-
QIBHOM KOHTEKCTE;

Yo 02.02 uckarp undopmaiuio B cetu MHTepHET, ¢ UCMOIb30BaHUEM (PUIBTPOB U
KITFOUYEBBIX CJIOB;

Yo 03.04 npuMEHATh COBPEMEHHYIO HAYYHYIO MPO(ECCHOHATBHYIO TEPMHHOJIOTHIO;
VYo 07.03 ucnonb30Bath sHEProcOEperaroiife U pecypcocoeperaromme TeXHOIOTHH B
po(heCCHOHATTLHOM IS TEIILHOCTH 110 CIICIIHATBLHOCTH;

MaTtepuajbHoe obecnieyeHue:
MeTtoauveckue yka3aHusi, KOHCIIEKT JIEKITHA
OO0opynoBaHme: HE UCTIOb3YyETCA

3ananmue:

CocTaBUTh PYHKIIMOHAIBHYIO LIUKIOTPAMMY

KpaTkue Teopernyeckue cBeIeHHA:

[uknorpamma — 3T0 AMarpaMma, OKa3bIBaroOIIas BPEMS U MOCIIEI0BATEIbHOCTD BBITTOJTHEHHS
ONepalrii B mporecce
qDYHKHI/IOHaJ'II)HaSI IMUKJIOrpaMMa— Ta6m/1ua MOONECpaAIMOHHBIX COCTOSTHMH BCEX DJIEMEHTOB

TUAPONPpUBOAA, CIIyXKalllas HJIs BHSyaHBHOﬁ IMPOBCPKU CpaGaTBIBaHI/ISI QJICMCHTOB, YYaCTBYIOIINUX B

orneparu.
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Pucynok 9.1 — I'mapocxema ru604HOTO CTaHKA

Tabmnuua 9.1 — [uknorpamma ruaponpuBoa rudbouHoro cranka (EBpomneiickuii crangapt VDI 3260)

HaumenoBanue Juarpamma QyHKIMOHUPOBAHUS Onucanue

nporiecca

CuMBOII
COCTOSIHIE
Hlar

[3XY

Knomnxka «ITYCK»

Pacnipenenurens 4/2

P1

T/IMIMHAP

1

Kiraman nmocienosa-




TCIbHOCTH

T/IUTAHAP 112 1

Pactipenemurens 5/3 P2

0
§)
T/UAIHHAD 113 1 -
Pacnpenenurens 2/2 P3
0

ITopsiiok BbINOJIHEHUS PAOOTHI:

1. BomonHuTh yepTexk ruapocxeMsl pucyHka 9.1 u npoctaBuTh OyKkBEeHHO-IIU(GPOBOE 000-
3HAYCHHUE.

2. CocTaBHUTH CXeMy MOTOKOB st pucyHka 9.1
3anonHuTh Tadbauiy 9.1

4. VYcTHas 3ammra paboThl.

dopma npeacTraBjIeHUs pe3ybTara:
OTt4er oOpMIIEHHBIH B T€Tpaau Al NPAKTHUECKUX paboT

Kpurepun onenkn:

OTnu4HO — paboTa BBHIIIOJIHEHA BEPHO B MTOJIHOM 00bEMeE, Ha 3allluTe OMUCAH MPUHLUI pado-
ThI BEpPHO, IUKJIOTPaMMa COCTABJIEHA BEPHO

Xopouo — ecTb OIMMOKK B CX€ME IOTOKOB, LIUKJIOIpaMMa COCTaBJIEHA BEPHO, HA 3alllUTE
OIMCAH MPUHLIUI PabOTHI BEPHO

VY 10BIETBOPUTENBHO —€CTh OIIMOKU B CXE€ME MOTOKOB, [IUKJIOrpaMMa COCTABIIEHA BEPHO, Ha
3alUTe ONKCAH MPUHLIUI paboThl HEBEPHO

HeynosnerBopurenbHO — paboTa BBIIIOJIHEHA HE B IIOJTHOM 00beMe




IIpakTnyeckas padora Ne 10
UreHne npuHUMNUAIBHBIX ruapocxeM obopynoBanus [IAO «MMK»

C (bYHKI_[I/IHMI/I HAITOPHBIX KJIAITAHOB

Heasn: N3yuenune ruapocxem obopynoBanus [TAO «MMK» ¢ GyHKIMSIME HAMOPHBIX KIa-

ITaHOB

Bbinosinus padory, Bel Oyaere:
ymemb:

- Y 2.1.02 BpINONHATH NPUHIUIHAIBHBIE THAPABIMYECKUE CXEMbI COIJIACHO TpeOoBa-
Hui ['ocyaapcTBEHHBIX CTaHIAPTOB;

- ¥V 2.1.03 onuceiBaTh paboOTy NPUBOJIA U CUCTEMBI YIIPABJICHHUS 0 LIUKILY;

- ¥V 2.1.04 cocTaBasaTh QYHKIMOHAIBHYIO IUKIOTPAMMY

- Y0 01.01 pacnioznaBaTh 3aaa4y u/uim npodieMy B NpopecCuOHaIbHOM U/WIIN COLU-

QJIbHOM KOHTEKCTE;

- Yo 02.02 uckarp uHpopManmo B ceTH VIHTEpHET, C MCIOJIb30BaHHEM (HIBTPOB U

KJIFOUEBBIX CJIOB;

- VY0 03.04 npuMeHATh COBPEMEHHYIO HAYIHYIO TPO(HECCHOHALHYIO TEPMUHOJIOTHIO;

- Yo 07.03 ucnonp3oBaTh 3HEProcOSpEramInme U pecypcocoeperarmnme TeXHOJIOTHA B

npo¢eCCHOHATIBLHOM 1eATENbHOCTH 10 CIIEUATBHOCTH,

MarepunanbHoe obecneyeHue:

Metoauyeckue yka3zaHus, pa3gaTodyHbli Marepuan (ruppocxembl Gopmar A3), KOHCIEKT
JEKIHN

OobopynoBaHue: HE UCIIOJIB3YETCA

3aganue:

I/I3y‘~II/ITI> THAPOCXEMY I'MAPONPUBOAA JUCTOBBIX HOXHHIL

KpaTkue TeopeTuyeckue cBeieHUs:
B 3aBucrHMoOCTH OT MecTa YCTaHOBKHM HAallOPHOTO KJlalaHa B TUAPOCHCTEME U BEITMYHHBI €r0

HACTPOWKH, OH MOXKET BBIIIOJIHATH CaMble pa3iMyHble PYHKUUHU: MPEAOXpPaHUTENbHYIO, MOINOp-
HYIO, TIOCJIEZIOBAaTeNIbHOCTH CpabaThIBaHUs, TOPMOXKEHHUS U Ip. YacTo B 3aBUCUMOCTH OT BBINOJI-
HseMOM (pyHKIMM KJamaH Tak U Ha3bIBAIOT: TOPMO3HOM WJIM MOCIEN0BATEIbHOCTU CpadaThIBAHUS
WIM TIpelOXpaHUTENbHBIH U T.1. PaccMOTpuM OCHOBHBIE ()YHKIIMH, BBIIOJHSEMbIE HAOPHBIMU
KJIAaIIaHAMU B THJIPOCUCTEME:

1. Asapuiinas @yukyua — KianaH yCTaHABIMBACTCS B HACOCHOM CTAHIIMM U CIYXKHUT JUIS 3aIlUTHI

HACOCOB, HACTpaUBACTCA Ha CaMO€ BBICOKOC JaBJICHUEC B THAPOCUCTEMCE.



2. Ilepenusnas ¢ynxkyus — KiamnaH yCTaHABIMBAETCS B HACOCHBIX WJIM HACOCHO-aKKyMYJISTOPHBIX
CTaHLUAX MPEUMYIIECTBEHHO KPYITHOTO CTAHOYHOTO M METaJUTyprHYecKOro o0OpyJOBaHUS U Ha-
CTpamMBaeTcs TaKMM 00pa3oM, 4TOOBI OBITH OTKPBITHIMH, CIYXKHUT JUIS CO3JaHUS 33JaHHOTO JlaBlie-
HUS B cucteMe.  [1o KOHCTPYKIIMH Takue KJIAaHbl MMEIOT JICKTPOTHIPABINYECKOE yIpPaBICHHE.
[Tpy OTKIIFOYEHHOM 3JICKTPOMArHUTE MHJIOTa OCHOBHOM 3alOPHBIN 3JIEMEHT KJlarmaHa OTKPBIT, YTO
MO3BOJISIET pa3rpykaTh HACOCHYIO CTaHIMIO. YacTo Takue KJIarmaHbl BHIIOIHIIOT POJIb OJIOKUPOBKH,
T.€. pa3rpy’kaeT HacoC MPH OTKIFOUYCHHUH 3JICKTPOMArHHTA.

3. Ilpedoxpanumenvraa @ynKkyus — KiaraH yCTaHABIUBAETCS B OJIOKE yIMpaBJICHUS MEXIy HAacoC-
HOHM CTaHIMEH U pacIpeseNuTeNeM, CO3aeT B TUApOCHcTeMe pabodee JaBICHUE M 3alIMIIAET
THJIPOCHCTEMY OT TIOBBIIICHUS JIaBJICHUS, HACTpAaUBaeTCs Ha pabouee aBIeHUE.

4. [loonopuas ¢yHkyus - yCTaHABIUBAETCS MEXKIY paclpelesUTeNeM U TUAPOABUraTEIeM TaKUM
00pa3zoM 4TOOBI KHUIKOCTh MPOXOANIIA YEPE3 HETO MPH CIIMBE U3 TUAPOABUTATEIS, CIYXKUT JUIS CO3-
JaHWUS TOJIOPHOTO MPOTUBOJABJICHUS B TUIPOJIBUTATENE, KOTOPOE obecnieunBaeT MIaBHOCTh
ero nBmwxeHus. HacTpoiika Takoro KiamnaHa JI0JbKHA OBITh MEHBIIIE Pa00Yero U 3aBUCUT BEITUYNHBI
Harpy3KH Ha JBUraTese.

5. @yHuryus mopmodicenus — KiaraH YCTaHABIMBACTCS MEXKIy PaclpeaeIUTeNIeM H THIPOIBUTaTe-
JIeM B OT/ICIBHON TUAPOIUHIH, 3aTOPMaKMBACT JIBIYKCHHE BBIXOIHOTO 3BEHA IPH HYJIECBOW MO3H-
IIUH PaCTIPECTUTENSI, T.€. IPH CAMOTIPOU3BOIHHOM JIBIYKEHHH BBIXOJHOTO 3BE€HA THUAPOIBUTATEIS.
JlaBneHne HAaCTPOMKHU 3aBUCUT OT BHEIIHEH Harpy3ku. /i mpenoTBpalleHus KaBUTALUKM TpU 3a-
TOPMaKMBAaHUM B MPOTUBOMNOJIOKHON MOJOCTH THAPOJBUTATENS YCTaHABIMBAETCS OOpaTHBIA Kila-
IaH, 4epe3 KOTOpbIil pabodast )KUAKOCTh CAaMOIIPOM3BOJIBHO MOJICACKIBACTCS U3 Maciio0aka B THJI-
pPOJBUTATEITD.

6. @ynukyus nocredosamenvHocmu cpabamviéanusi - OH yCTaHABIMBAETCS MEXAY pactpeaeauTenem
U TUAPOJIBUTATENIEM TaKMM 00pa3oM, 4ToObl KHMJKOCTh IIPOXOANIIA CHayasa yepe3 Hero, a MoToM B
ruIpoABHraTenb. [[OCKONBKY KIlanaH sIBIISIETCSI HOPMAIBHO 3aKPBITHIM, OH CO3JaET COMPOTUBIICHHUE.
Knaman ciyHT 1Sl TOTO YTOOBI BBIXOJIHBIC 3BEHbSI HECKOJIBKUX THPOJBUTATENEH cpadaThIBAIN
noouepéaHo. JlapneHne HaCTPOMKM KilamaHa JIOJKHO OBITh MEHbIEe pabodero W 3aBHCHUT OT Bpe-
MEHHM 33JepKKH CpadaTblBaHUA T'HIPOABUraTeseH.

7. @ynxyus nonudcenus 0asiienus - KIalaH yCTAaHABIMBACTCS MEXKIY PacIpeaeIuTeNIeM U THAPO-
JIBUTATENIEM B OT/EIHHON THIPOIMHUY, HACTPaUBaeTCS Ha JAPYroe JaBJICHUE, HIDKE YeM Tpeaoxpa-
HUTEJIbHBIN, MMO3BOJISET CO3/1aBaTh JPYI'YIO BEIUYHHY JIaBJICHUS B OTIENbHONW YacCTH THAPOCUCTE-
MBI.

8. @ynkyusa cmynenuamo pez2ynrupoeanus O0aeneHus - CO3IAHUE 3aJaHHOTO KOJHMYECTBA Ha-
CTPOEK JABJICHUS JUIS DPETYJIMPOBAHUS CHUJIOBOM XapaKTEPUCTHKH  THAPOABHUTATENSI B HEOT-

pPaHUYICHHOM JUAIIa30HC.
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Pucynok 10.1 . YcnoBHble 06003HaY€HHUS HAIIOPHBIX KJIAIIAHOB
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Pucynoxk 10.2— I'mapocxema TMCTOBBIX HOKHHIL




ITopsiiok BbINOJIHEHUS PAaOOTHI:

1. BemonnuTh ueprex ruapocxembl pucyHka 10.2 u mpoctaBuTh OyKBEHHO-IIM(POBOE
o0o3HaYeHue.

2. CocTaBUTh CXeMy IMOTOKOB 11 pucyHka 10.2
CocraBuTh HMKIOrpaMMy pucyHka 10.2

4. YcTHas 3ammra paboThl.

®opma npeacTaBiaeHus pe3yJabTara:
Otuet odopMIICHHBIN B TETPaaH Uil IPAKTUIECKUX pabOT

Kpurepun onenku:

OTnu4HO — paboTa BBHIIIOJIHEHA BEPHO B ITOJIHOM 00bEMeE, Ha 3alllUTe OMKMCaH NPUHIHI pado-
ThI BEpPHO, IUKJIOTPaMMa COCTABJIEHA BEPHO

Xopouo — ecTh OHIMOKK B CX€Me MOTOKOB, LIMKJIOrpaMMa COCTaBJIEHA BEPHO, HAa 3alllUTe
OIKCaH MPUHLUI pabOTH BEPHO

Y 10BIETBOPUTENBHO —€CTh OLIMOKU B CXEME IMOTOKOB, LIMKJIOIPaMMa COCTaBJIEHA BEPHO, Ha
3aIlIUTe ONMKCAH MPUHLIUT pabOTHl HEBEPHO

HeynosnerBopurenbHO — paboTa BHIIOJIHEHA HE B IIOJTHOM 00beMe



IIpakTyeckas padora Ne 11

UreHne npuHUMNUAIBHBIX ruapocxeM obopynoBanus [IAO «MMK»

Hean: U3zyuenue ruapocxem obopynoBanus [IAO «MMK»

Bbinosinus patoty, Bel Oyaere:

ymembs:

- Y 2.1.02 BBINOJHATH NPUHIMIHAIBHBIC THAPABIMYECKUE CXEMBI COTJIacCHO TpeOoBa-
Hult ['ocyaapCTBEHHBIX CTaHIAPTOB;

- ¥ 2.1.03 onuceiBaTh paboTy MPUBOJA U CUCTEMBI YIIPABIICHUS 110 LIUKITY;

- ¥V 2.1.04 cocraBnsaTh PyHKIIMOHAIBHYIO IUKIOTPAMMY

- ¥V 2.1.06 BeIOMpaTh THIPOABUTATEIH, THAPOMAIINHBL, THAPOANIAPATYPY, KOHIUIHO-
HEepbl pabodero Tesla U BCIIOMOTATeNIbHBIE YCTPOHCTBA C TPEOYEMBIMH TEXHHUECKUMH X a-
PaKTEepUCTUKAMU;

- Yo 01.01 pacnio3naBaTh 3a/a4y W/Uiau MpodiieMy B MpoPecCUOHATBHOM W/UIIH COLIH-
AIbHOM KOHTEKCTE;

- Yo 02.02 uckars unpopmanuo B cetu MHTEpHET, ¢ UCMOIb30BaHUEM (UIBTPOB U
KJIFOUEBBIX CJIOB;

- Y0 03.04 npuMeHSATh COBPEMEHHYIO HAyYHYIO IPO(PECCHOHATBHYIO TEPMUHOIOTHIO;
- Yo 07.03 ucnonp3oBaTh 3HEProcOEpEramInme U pecypcocoeperarmnme TeXHOJIOTHA B
poeCCUOHATBLHOMN IEATETFHOCTH 10 CIIEIHATEHOCTH,

MartepuanbHoe o0ecriedeHmne:

Metoaudeckue yka3zaHus, pa3gaTOYHbId marepuan (ruapocxembl ¢opmaT A3), KOHCIEKT
JEKIUH

Oo0opynoBanue: HE UCIIOJIb3YETCA

3ananue:

W3yuuth ruppocxeMy rujpornpuBoza crankesaress oopesu JIIII 9 [TAO MMK

KpaTkue TeopeTuyeckue cBeieHUs:

CraakuBare/b 00pe3n

[IaTe crankuBaresneil oOpe3u pa3MelleHbl Ha MepeIHel MaHea KOHUEBbIX HOXHUIL (A) u
NPECTaBISIOT COOON PHIYAKHYIO KOHCTPYKIUIO T'HIPABIMYECKOro ACUCTBUS. 3ajayeil cTaaKuBa-
TENsl OTPE3KOB SIBIISETCS CTAJKMBAHME KOHLIEBBIX OTPE3KOB, KOTOPBIE CIMIIKOM KOPOTKHE IS
TPAHCIIOPTUPOBKH IO POJIBIaHTy, MOCE PE3KH KOHIOB JIMCTa B KaHaJl JIJIsl OTPE3KOB, PACIIOIOKEH-
HBII MEXTy CTOJIOM HUXHEro Hoxka (B) u kagarorumcest poseranrom. st atoro ruaponumuaap (C)
IPUBOJIUT B JAEHCTBUE pa3beMHbIN pbryar (D) u omyckaer ero BHU3. B pe3ynbpTaTe 3TOro Tenexka

crankusarens (E) onmyckaercs Ha mociieTHUN HaNpaBISIOLIMI CTOJ pOJIbIaHra U MepeMEaeTcs B



HaIlpaBJIEHUU CTOJNa HUXKHEro Hoxa. [llapHup pa3beMHOro pblyara ONnupaeTcs Ha MPYKUHY CKATHUS
(F), Tak 4TOo HampaBIEHUE TEIEKKH CTATKUBATENS OCYIIECTBISICTCS PABHOMEPHO IO POJIbraHry. B
OTBEJICHHOM IIOJIO’KEHUHU PACCTOSTHUE MEXKIY TEJIEKKON CTAJIKUBATENd U BEpXHEHl KPOMKOW pOJib-

raHra cocTaBJisgeT OKoJI0 475 MM.

FITIFZTL TP
AAf PSS TSI S S
PRIy

T LLLLL /ﬁ Z, <{“¢

1]

o7 SIS

A AN

\‘ WO
W

s e ’ Silamnaait
TR lea:"zfp?)?(/le | A e e -’?_?
|2 .-/'A | )}‘ & . " < AP = g’l h
7% | ¥ s T §
=T o - S ¢
Ir l’G 1 r//‘/_ -‘:
s
TR AR -'/,; i Z, 3
T | % A A //,,J
=& =&t I»A/f‘//f'f,/,/,
S P AR A S A
7 RIS it A
| ;_g_.— u LA S S A
| B //,’////’//-’/{
; A é
A : e 41_/1.1_1(\(1
ki ¢
U
1
[
|

Pucynok 11.1 — KoHCTpyKIus cTalKkuBaTens OTPE3KOB
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Pucynok 11.2 — I'unpocxema crankeBarens oopesu JIITL 9 [TAO MMK



Ilopsinok BbINOJHEHHs PadOTHI:

1. Boimonaute ueprex rugpocxeMsl pucynka 11.2 u npocraButh OykBEHHO-IIH(PpPOBOE
o0o3HaYeHue.

2. CocTraBuTh CXeMY IIOTOKOB JiJIsl pucyHKa 11.2

3. [TonoGpate ruapoanmapatypy aias pucyHka 11.2

4. YcTHas 3ammra paboThl.

®opma npeacTaBiaeHus pe3yJabTara:
Otuet odopMIICHHBIN B TETPaaH Uil IPAKTUIECKUX pabOT

Kpurepun onenku:

OTnu4HO — paboTa BBHIIIOJIHEHA BEPHO B ITOJIHOM 00bEMeE, Ha 3alllUTe OMKMCaH NPUHIHI pado-
Thl BEPHO, F'MJIpoaInaparypa BelOpaHa BEpHO

Xopouio — ecTh OIHUOKH B CXeMe IOTOKOB, THApOaInapaTypa BelOpaHa BEpHO, Ha 3alllUTe
OIKCaH MPUHLUI pabOTH BEPHO

VY 10BIETBOPUTENHFHO —€CTh OMIMOKM B CXEMe IMOTOKOB, THpoAaniaparypa BeIOpaHa BEpHO,
Ha 3aIUTe OMMCAH MPUHIUI PabOTHl HEBEPHO

HeynosnerBopurenbHO — paboTa BHIIOJIHEHA HE B IOJTHOM 00beMe



IIpakTnyeckas padora Ne 12

I/ISY‘IGHI/IG CXCM IIPHUBOJOB C MPUMCHCHUCM BCTPANBACMbBIX KJIAIIAHOB

He.]]b: I/ISYLII/ITB CXEM IIPpHUBOAOB C IPMMCHCHHUEM BCTPANBACMbBIX KJIAIIAHOB

Bbinosinus patoty, Bel Oyaere:
ymemb:

- Y 2.1.02 BBINOJHATH NPUHIMIHAIBHBIC THAPABINYECKUE CXEMbI COIIACHO TpeOoBa-
Hult ['ocyaapCTBEHHBIX CTaHIAPTOB;

- ¥ 2.1.03 onuceiBaTh paboTy MPUBOJA U CUCTEMBI YIIPABIICHUS 110 LIUKITY;

- ¥V 2.1.04 cocraBnsaTh PyHKIIMOHAIBHYIO IUKIOTPAMMY

- ¥V 2.1.06 BeIOMpaTh THIPOABUTATEIH, THAPOMAIINHBL, THAPOANIAPATYPY, KOHIUIHO-

HEepbl pabodero Telia U BCIIOMOTATeNIbHBIE YCTPOHCTBA C TPEOYEeMBIMH TEXHHUECKUMH Xa-

paKTEepUCTUKAMH,

- Yo 01.01 pacnio3naBaTh 3a/a4y W/Uiau MpodiieMy B MpoPecCUOHATBHOM W/UIIH COLIH-

AIbHOM KOHTEKCTE;

- Yo 02.02 uckars unpopmanuo B cetu MHTEpHET, ¢ UCMOIb30BaHUEM (UIBTPOB U

KJIFOUEBBIX CJIOB;

- VY0 03.04 npuMeHATh COBPEMEHHYIO HAYIHYIO TPO(HECCHOHATLHYIO TEPMUHOJIOTHIO;

- Yo 07.03 ucnonp3oBaTh 3HEProcOEpEramInme U pecypcocoeperarmnme TeXHOJIOTHA B

npohecCuOHANBHOM NeATENIbHOCTH I10 CIIEUaIbHOCTH;

MartepuanbHoe o0ecriedeHmne:

Metoaudeckue yka3zaHus, pa3fgaTodyHblii Marepuan (ruapocxemsl dopmaT A3), KOHCIEKT
JEKIUH

Oo0opynoBanue: HE UCIIOJIb3YETCA

3ananue:

N3yunts rugpocxeMy co BcTpamBaeMbIMM KianaHamu ruaponpusozaa JCIT OCIIL I[TAO
MMK

KpaTkue TeopeTuyeckue cBeieHUs:

I'mppoanmaparsl BCTpauBa€MOI'O HMCIOJIHEHMS 3a4acTyl0) HE HUMEIOT HHIWBHUIYaJIbHBIX
KOPITYCHBIX JeTajleil: MX MOHTHPYIOT B MOHT@XHBIX THE3[aX TUAPOOJIOKA, KOTOPBIH MOXKET
UCIIOJIB30BAaTbCA TAKXKE JJII MOHTA)Ka CTHIKOBBIX WJIM MOIYJBHBIX amnmnaparoB. Bce snemMeHTsI
anmnapara o0beIMHEHbI B OJJHOM YCTAHOBOYHOM MAaTPOHE, KOTOPBIN B BUJIE€ TOJHO(PYKIIMOHAIBHOTO

YCTpPOMCTBA BCTABIISIETCS B MOHTAXXHOE T'HE3JIO.
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Pucynok 14.1 — KoHcTpyKuus ¥ THAPOCXEMa IPUMEHEHUS BCTPauBaeMOro KiiarnaHa

A I o <3 o

lm

Mppoynpasnsembii BCTpavsaembiid knanad twna MKIB
COGTONT U3 38TBOPA (COABPKUT MMNL3Y 3, KNanaH 4, npyxu-
Hy 5, NepexonHyo aTynky 6, pesuHossie 2, 7 u droponnac-
T0BbI@ 1, 8 yNNOTHUTENbHBIE KOAbUA) W thnaHua 10, koTopiil
MOXET COABPXATE A0NONHATENbHEIE YCTPOUCTEA (OrpaHuyy-
TeNb X0Aa, 06paTHii Knanak, aneMent W/, rmapoaaMok v
Ap.), @ TAKXKE CNyKWTb NNWTOM ANR YCTEHOBKW CBEPXY pac
npegenyTens ¢ anexTpoynpasnenuem (nunora). MNogsoanan
A ¥ 01B0AHARA B NUHMA OCHOBHOIO NOTOKA BLINONHAKTCA B
Bnoke, Ha xkotopomM yctaxosneH annapar. Oteepcrua X, Z,
W Z UCnOMb3yI0TCA ANA NOABOAA NOTOKE ynpaenewmns; Y -
AN# 0TBOAA NOTOKA YNPABMEHHA B CAMBHYIO kW0, P, T, A’
u B’ - anA coeaunenua ¢ nunotoM; C - BLIXOQMT B Haakna-
naMHyio nonocTs 9.

Pucynok 14.2 — KoHCTpYKITUS THAPOYIIPABIIIEMOTO BCTPAUBAEMOT0O KJlarmaHa



‘

Pucynok 14.3 — I'mapoynpasnsemslii BctpauBaemblil kiianadn MKI'B

Pucynox 14.4— cxeMbl THIPOYIIPABISEMBIX BCTPAUBAEMbIX KJIAIIAaHOB



B kauectBe npuMepa NpUMCHCHUA BCTPAUBACMBIX THAPOYIIPABIAACMBIX KIIAIIAHOB U3YYUM T'HAPOCXEMY

ruapornpuBoa noabema snekrpoos JCIT OCIIL TTAO MMK

Pucynok 14.5 — IIpon3BOICTBO CTalIM B 3JIEKTPOIIEYAX

Mexanuzm noovema 31eKmpooos

MexaHu3M MojbeMa 3JIEKTPOAOB — ATO KopoOdaras MeTaNIOKOHCTPYKIUs. OHa CITy>KUT
JUISL  OCYILECTBIICHUS] BEPTHUKAIBHOTO JIBUKECHUS TPAQHUTOBOTO AIIEKTPOZA, 3aKPEIIEHHOTO Ha
iede Jepxarens sekTpoaa. IloxbeMHOE NBHXKEHHME OCYILECTBIISETCS T'MIPABIMYECKU 33 CYET
LWIMHJpA; OMYCKaHHWE MPOMCXOAUT 3a CUET Beca NMOABEMHON CTOMKH, HECYHIEH KOHCTPYKLHU H

rpaduTOBOTO IEKTPOA.
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1- pykaB aneKTpoaepKarens, 2- AMEKTPO, 3 — MOABMKHAS CTOMKA,

2- 4- HemoABWKHAS CTOMKA 5- THIPOIWIUHID

Pucynok 14.5 — I'mapasianueckuii MEXaHU3M TOIbEMA JIEKTPOJOB
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Pucynok 14.6 — T'mnpocxema rugponpusona JICIT DCIIL] [TAO MMK



Ilopsinok BbINOJHEHHs PadOTHI:

1. BrimonauTe "eptex rugpocxeMsl pucynka 14.5 u npocraButh OykBEHHO-IIM(PpPOBOE
o0o3HaYeHue.

2. CocTraBuTh CXeMY IIOTOKOB JJIsl pucyHKa 14.5

3. [Tono6pate ruapoanmapatypy ais pucyHka 14.5

4. YcTHas 3ammra paboThl.

®opma npeacTaBiaeHus pe3yJabTara:
Otuet odopMIICHHBIN B TETPaaH Uil IPAKTUIECKUX pabOT

Kpurepun onenku:

OTnu4HO — paboTa BBHIIIOJIHEHA BEPHO B ITOJIHOM 00beMe, Ha 3allUTe ONMCAH IPUHIUN pado-
Thl BEPHO, F'MJIpoaInnaparypa BolOpaHa BEpHO

Xopouio — ecTh OIMOKH B CXeMe IOTOKOB, THapoannapaTypa BelOpaHa BEpHO, Ha 3allluTe
OIKCaH MPUHLUI pabOTH BEPHO

Y 10BIETBOPUTENBHO —€CTh OLIMOKM B CXEME IOTOKOB, TMpoanmnaparypa BblOpaHa BEpPHO,
Ha 3aIUTe OMMCAH MPUHIUI PabOTHl HEBEPHO

HeynosnerBopurenbHO — paboTa BHIIOJIHEHA HE B IOJTHOM 00beMe



IIpakTnyeckas padora Ne 13
Yrenue MPUHIUIIHAIIBHBIX CXCM C 3JICKTPOTHAPABINYCCKUM U SJICKTPOITHECBMATUYCCKUM

yrnpasierarem odopynoBanus [TAO «MMK»

]_[e.m,: I/I3yT-II/ITB NMPUHOHUIIHAAIBHBIX CXEM C JJICKTPOTUAPABIMYCCKUM U JJICKTPOITHEBMATHUYC-

CKUM ynpasienueM obopyaoBanus [TAO «MMK»

Bbinosinus padory, Bel Oyaere:

ymemp:

- Y 2.1.02 BpINONHATH NPUHIUIHAIBHBIE THAPABIMYECKUE CXEMbI COIJIACHO TpeOoBa-
Hui ['ocyaapCcTBEHHBIX CTaHIAPTOB;

- ¥V 2.1.03 onuceiBaTh paboOTy MPUBOJIa U CUCTEMBI YIIPABICHUS MO LIUKIIY;
- ¥V 2.1.04 cocTaBasaTh QYHKIMOHAIBHYIO IUKIOTPAMMY
- ¥V 2.1.06 BbIOUpaTh rUIpOABUraTEIH, THAPOMAIINHEL, THAPOANIIAPATYPY, KOHIUIHO-

HCPbI pa6oqero TCJIa U BCIIOMOI'aTCJIIbHBIC YCTPOﬁCTBa C Tpe6yeMLIMI/I TCXHUYCCKHUMU Xa-
PAKTCPUCTUKAMU,

- Y0 01.01 pacioznaBaTh 3aa4y u/wim npodeMy B IpoPecCHOHATHHOM U/HIIN COLIH-
AJIbBHOM KOHTCKCTCEC,

- Yo 02.02 uckarp unpopmanmio B cetu MHTEpHET, C UCIONB30BaHUEM (QHIBTPOB U
KJIFOYEBBIX CJIOB;

- Y0 03.04 npuMeHATh COBPEMEHHYIO HAyYHYIO TPO(PECCHOHATBHYIO TEPMUHOJIOTHIO;
- Yo 07.03 ucnonp3oBaTh 3HEprocoeperaroiire u pecypcocoeperaromme TeXHOIOUU B
npo¢eCCHOHATBLHOM 1eATENFHOCTH 10 CIIEUATBHOCTH,

MarepuanbHoe o0ecnieyeHue:

Metoauyeckue yka3zaHus, pa3gaTodyHbli Marepuan (ruppocxembl Gopmar A3), KOHCIEKT
JEKIUH

O0opynoBaHme: HE UCTIONB3YyETCA

3ananue:

N3yuuts ruapocxemy creikocBapounoi mamuasl HTA JITII 5 TTAO MMK

KpaTkue TeopeTrnyeckue cBeIeHHA:

DJIeKTpOrUApaBiIndeckas CHCTEMa CTBIKOCBAPOYHOW MAIIMHBI MPEJHAa3HAYCHA JJIs BbI-
MIOJTHEHHUST TEXHOJIOTUYECKUX OIEPAIlii TI0 CBapKe KOHIIOB MOJIOCHI CTAJIbHOTO PYJIOHHOTO JICTA B
COCTaBE HEMPEPHIBHO-TPABUIIBHOTO arperara.

IIpuBo/abI IEpeIHEro KPasi MoJ10Chl. BHIMOTHSIIOTCA ciieayolme onepanuu:

YcTaHoBKa nepeaHero Kpas moJiochl.

[TonbéM. VYcTaHOBIEH JBYXMO3UIIMOHHBIA YETHIPEXJIMHEHHBIA TUAPOPACTPEACTUTEND
(P24), xoToppIii MO3BOJIAET MepeMeniaTh UCTIOTHUTENBHBIN IHHAP (L[1) B 1ByX HampaBieHUSIX U



yIep>KUBaTh B MOIHATOM monoxxeHnu. O6patublil kinanan (KO12) npepoTBpariaeT onyckaHue 1mu-
JMH/pA IpYU NaJCHNUHN JaBJICHUS B HAIOPHOM KOJUIEKTOPE.

3axuM. YCTaHOBJIEH TPEXMO3UIIMOHHBIA YeThIPEXJIMHEUHBIN THapopacnpenenurens (P15),
KOTOPBIN MO3BOJISET MEpEeMeIaTh UCOMHUTENbHBIA HuauHAp (L[2) BBepX-BHU3 U HAAEKHO yrep-
JKUBATh B TIOJHSATOM IOJIOXKEHUHU C TIOMOIIbIO OJHOCTOPOHHETO ruapo3amka (3M1).

BrbiceuHble HOKHHMIBI. Y CTAaHOBJICH TPEXTTO3UIIMOHHBIN YETHIPEXJIMHEHHBIN THIpOpacpe-
nenurtens (P1), koTopslil mo3BoIIAET epeMenaTh UCIOJHUTENIbHBIE IMIUHAPKL B ABYX HarpasJie-
HUSX, U IpoccenbHas maiiba (JIP1) mis orpaHrnueHnst CKOpOCTH TIEPEMEICHUS

IlenTpoBaTe/ M BHICEYHBIX HOMKHHMI. YCTaHOBJICH TPEXIIO3UIIMOHHBIN YEThIPEXIMHEHHBIN
ruapopacnpenenutens (P13), koTopslil B cpeiHel MO3UIMK COSUHSET MOPIITHEBbIE MOJIOCTU TH/I-
pormnaipoB (L[30 u 1[32) ¢ HanmopHBIM KOJIEKTOPOM M, 32 CUET Pa3HOCTH IUIOMIAICH, Pa3BOIUT
ynopsl. Takxe ycranoBiieH Jpoccenb ([IP3) nns orpaHuyeHust CKOPOCTH MEPEMEIICHHS KaXKI0ro
mWIMHIpa. B mojgocTu HarHeTaHus yCTaHOBJICH peayKiuoHHbI kinanan (KP2) nns cHukenus nas-
JICHUSl U OTPAHUYEHUS YCUIINS CKATHUS MOJIOCHI.

IenTpoBare/ab nepeaHero Kpas moJ0Chbl. Y CTaHOBJIEH TPEXMO3ULMOHHBIA YETBIPEXJIU-
HelHbIN ruapopacnpenenurens (P2), KOTopblil MO3BOMISET nepemMeniaTh UCIOTHUTENbHbIC [HUINH-
npsl (1125, 1126) B A1ByX HampaBlieHUsX, U ApoccenbHas maibda (JP4) ans orpaHudeHust CKOpocTu
HepeMelIeHHUS.

IIpuBoJbI 32/1HEr0 Kpasi 10J10Chbl. BHINOJHAIOTCS ciiefylomue onepannu:

Hox. BepxHuii cynmopr. YCTaHOBJIEHBI IBa TPEXTOZULIMOHHBIX YETHIPEXJIMHENHBIX THI-

popacnpenenutens (P22 u P23), koropsle M0O3BOJAIOT NEpeMeIaTh UCIIOIHUTEIBHBIA MEXaHU3M
(14 u LIS) ¢ 6bIcTpoii 1 MeAJIEHHON CKOPOCThIO IPU BKIIIOYEHUH OJJHOTO WIIM JIBYX pacrpeaeauTe-
Jei cooTBeTcTBeHHO. ['napo3amok (3M3), ycTaHOBIIEHHBIN B ITOKOBOW MOJIOCTH YIEPKUBAET U~
JIMHAPBI B TOJAHATOM MOJIOXKEHUH.

IIpommBHOM npecc. YCTaHOBIECH TPEXMO3ZULUOHHBINA YETHIPEXIIMHEUHBIN THAPOpaCIpee-
mutens (P18), koTopslit mo3BosgeT nepeMmeniaTh UcnoaHuTenbHbl munuaap (1{33) B aByx Ha-
IIPaBJICHUSX.

I'parocuumarens. [lepemernienue ocyiecTBiIseTcs TOCPECTBOM ruapomoTopa (M). V-
TAHOBJIEHBI JIBa TPEXIIO3ULIMOHHBIX YETBIPEXINHENHBIX Tuapopacnpeaenutens (P3 u P4), kotopsie
MO3BOJISIIOT BpAIlaTh UCIOJIHUTENbHBIA MEXaHU3M C OBICTPOM M MEAJICHHOM CKOpocThio. J[ist or-
paHWYEeHUsI CKOPOCTH YCTaHOBJIEHBI ABa apoccens (PS5 u [IP6) B HanopHOI JTUHMM pacnpenenu-
TeJen.

Caenenue pe3loB oCylecTBisieTcs ¢ momolisio munuuapa (1[14). Tpéxmo3unnoHHbIN ye-
ThIpEXJIMHENHBINA TUIpopacnpeaenuTensd (PS) mo3Bonser nepemeniaTte UCTIOMHUTEIbHBIA LUIIUHID
B IByX HampaBiieHusix. Penmykunonnsiii kinanan (KP1) mognepxuBaer naBieHue Ha BXOJE THAPO-
pactpenenutens. CKOpOCTh MepeMenieHus orpannauBaetcs apoccenem ([IP7), yctanoBieHHBIM Ha
BBIXO/JIE€ TUAPOPACTIPEACTUTEIIS.

YcraHOBKa 3aJHETO KOHIIA MTOJIOCHI.

Ilogbém. VYcTaHOBIEH [BYXNO3ULMOHHBIA YETBIPEXJIUHENHBIA TUAPOPACIPENEIUTEID
(P25), koTOpBIit 1TO3BOJISAET NIepeMeniaTh UCIOMHUTENbHBIA uiuHIp (I117) B ABYX HampaBieHUsX
U yJepXKUBaTh B MOAHATOM moinoxkeHnHu. O6patHbiil kinanan (KO13) npenoTBpamiaer omyckaHue
HUJIUHAPA NIPU NAJCHUH TABJICHHS B HATOPHOM KOJUIEKTOPE.

3a:xuM. YCTaHOBIICH TPEXITO3UIIMOHHBIN YeThIPEXIMHEHHBIN THaApopactpenenutens (P19),
KOTOPBI TO3BOJISIET TepeMemarh HUCIoaHuTeNbHbIM muauHap (1118) BBepx-BHU3 M HamEXHO
YACPKUBATH B TIOJTHATOM TTOJIOKEHUH C TIOMOIIBIO OJJHOCTOPOHHETO THApo3aMKka (3M2).



Ilepemerenue. YCTaHOBIICHBI JBAa TPEXIMO3ULMOHHBIX YETBIPEXJIMHEWHBIX TMAPOpPACIpE-
nenutens (P20 u P21), koropeie M0O3BOJISAIOT MEpPEeMEIIaTh UCIIOTHUTEIbHBIA MEXaHU3M C OBICTPOM
Y MEJIEHHOW 3CKOPOCTBIO ITPU BKIOYEHUH OJIHOTO WK JABYX paclpeeUTeNei COOTBETCTBEHHO.

IIpukuM HeMOABMKHOM U MOABUKHOM CTAaHUHBI. OCYILECTBIISETCS C TIOMOILIBIO YETHIPEX
numuHApos (116,117,118,119), padoTaronux nonapHo. [TopiiHeBbie MOAOCTH KaXAOW IMaphbl ITAITHH/I-
POB COCIMHEHBI C TPEXIO3UIIMOHHBIM YETBIPEXJIMHEHHBIM Tuapopacnpenenutenem (P27 U P28).
[IIToKOBBIE MONOCTU CPEAHEHN Mapbl TMAPOLMUIMHIAPOB COEAUHEHBI C APEHAXKEM, a Mapbl KpalHUX
TUAPOLIMIIUHAPOB COSANMHEHBI C IBYXITO3ULIMOHHBIM TUapopachpeaenutenem (P32).

Pacnipenenurens P26 noakioyaeT pacrpeneanuTesin, COEIMHEHHbIE C OPIIHEBBIMU 10JIOC-
TSAMHU TUAPOLMIMHAPA MPHKUMa K MarucTpajld BBICOKOTO JIaBJIEHUS B pexume yaepxkanus. Ilpu
sToM 0OpaTHbIN kinanan KO17 3akpeiBaercs. JlaBneHue B MWIMHIPAX MPKAMA KOHTPOIHPYETCS C
nomotnbto pene gasiaenus P1...P/5.

3a:xkum kauHa mapuaupa. s nepemenienus uwinaapa (L[20) nsyxcropoHHero aeiictBus
YCTaHOBJICH TPEXIO3UIIMOHHBIN YeThIpEXIMHEHHBIN TUIpopacnpeaenutens (P14).

IlenTpoBaTes b BHYTPEHHUH. Y CTaHOBJIEH TPEXTIO3ULMOHHBIA YETHIPEXJIMHEUHBINA THIPO-
pactupenenutens (P6), KOTOpblii MO3BOJNSET Mepemeniath UCHnodHuTeNbHble nunuuApsl (21 u
[122) B nByX HampaBlI€HMSIX, U Jpoccesb Ha Bbixozae pacnpeaenutens (AP18)nns orpannyeHus
CKOPOCTH IEepEMEILEHUS.

IToBOPOT HUKHEr0 CYNIOPTAa HOMKHUIL. Y CTAHOBJIEH JABYXHO3ULIMOHHBIN YETHIPEXJIUHEN-
HBI ruapopacnpenenurens (P9), koTopelil mo3BojseT nepeMeniaTb UCHOIHUTEIbHBIA LUIUHAD
(I134) B aBYX HampaBieHUsX, U Apoccensb ([IP9) mis orpanndenrs CKOPOCTH MepeMEIIeHuUs.

IlenTpoBaTesb 3aJHero Kpasi MOJOCHI. YCTAaHOBJIEH TPEXITO3ULIUOHHBIN YEeThIPEXJINHEH-
HBII ruapopacnpenenutens (P7), KoTopelii MO3BOJSET MepeMelaTh UCIOJHUTEIbHbIE HITUHIPHI
(1123 u 1124) B nByx HampaBieHusx, u apoccens ([AP10)mis orpaHuyeHUss CKOPOCTH TMepeMelie-
HUS.

Taomuua 13. 1 Mcxonnble JaHHbIE

Bapuant YacTh cXeMbl [T IPAKTHIECKOH paboThI

VcranoBka NepeaHCrO Kpas MOJIOChL

VcranoBka 3a/THCTO Kpasl MOJIOChL

ITprkuM HENOABHKHOM CTaHUHBI

IIpyxuM NOABMXKHOM CTAaHUHBL

TlepemerieHne noABMXHON CTAaHUHBI

L[eHTpOBaTeJ'II/I BBICCYHBIX HOXXHMUIT

Bepxumii cynmopt

r paTOCHUMATCIIb

O O N| o O | Wl N -

Caenenue pe3uoB
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Pucynok 13.1 — I'mnpocxema cteikocBapouHoit Mamussl JITIL 5 TTAO MMK



Ilopsinok BbINOJHEHHs PadOTHI:
1. BrImonHuTh YepTexx rugpocxeMsl pucynka 13.1 mo BapmaHTaM M MpPOCTaBUTH OYyK-

BEHHO-1IM(PpoBOE 0003HAUECHHE.

2. CocTaBUTh CXeMy IMOTOKOB Jyisl pucyHka 13.1
3. [Topo6pate ruapoanmapatypy ais pucynka 13.1
4. YcTHas 3ammra paboThl.

®opma npeacTaBiaeHus pe3yJabTara:
Otuet odopMIICHHBIN B TETPaaH Uil IPAKTUIECKUX pabOT

Kpurepun onenku:

OTnu4HO — paboTa BBHIIIOJIHEHA BEPHO B ITOJIHOM 00bEMeE, Ha 3alllUTe OMKMCaH NPUHIHI pado-
Thl BEPHO, FMJIpoaInnaparypa BelOpaHa BEpHO

Xopouio — ecTh OIMOKH B CXeMe IOTOKOB, THapoannapaTypa BelOpaHa BEpHO, Ha 3allluTe
OIKCaH MPUHLUI pabOTH BEPHO

Y 10BIETBOPUTENBHO —€CTh OLIMOKM B CXEM€ IOTOKOB, rMpoanmnaparypa BblOpaHa BEpHO,
Ha 3aIUTe OMMCAH MPUHIUI PabOTHl HEBEPHO

HeynosnerBopurenbHO — paboTa BHIIOJIHEHA HE B IOJTHOM 00beMe
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IIpakTnyeckas padora Ne 14

YrteHne U COCTaBIICHUE MNPUHOUIIAAIBHBIX SJICKTPUUCCKUX CXCM YIIPABJICHHUA

Henpb: M3yunTs 1 cOCTaBUTH NPUHUUIIMAIBHBIEC SJIEKTPUYECKUE CXEMBI YIIPABJICHUS
Bbinosinus patdoty, Bel Oyaere:

ymemp:

- Y 2.1.02 BBINOJHATh NPUHIMIHAIBHBIC THAPABINYECKUE CXEMbI COTJIACHO TpeboBa-
Hult ['ocyaapCTBEHHBIX CTaHIAPTOB;

- ¥ 2.1.03 onuceiBaTh pabOTy MPUBOJA M CHCTEMbI YIIPABJICHHS TI0 IUKIY;
- ¥ 2.1.04 coctaBmsaTh GyHKIMOHATBHYIO ITUKIOTPAMMY
- ¥V 2.1.06 BeIOUpaTh THIPOABUTATEIH, THAPOMAIIMHBL, THAPOANIAPATYPY, KOHIUIHO-

Hepbl paboyero Tejaa U BCIIOMOTraTellbHbIE YCTPONCTBA ¢ TPEOyEMbIMU TEXHUYECKUMHU X a-
PaKTEpUCTUKAMU;

- ¥V 2.2.01 npoekTupoBaTh CUCTEMBI YIIPaBICHHUS;

- Yo 01.01 pacnio3naBaTh 3a/1a4y W/Uiau mpodieMy B MpoPecCHOHATBLHOM H/UITU COIIH-
AIbHOM KOHTEKCTE;

- Yo 02.02 uckars undopmanuo B cetu MHTEpHET, ¢ UCMOIb30BaHUEM (UIBTPOB U
KITFOUYEBBIX CJIOB;

- Y0 03.04 npuMeHsATh COBPEMEHHYIO HAyYHYIO TIPO(PECCHOHATBHYIO TEPMUHOJIOTHIO;
- Yo 07.03 ucionp3oBaTh 3HEpProcOEperaime U pecypcocoeperaronme TeXHOJIOTHA B
poeCCHOHATBLHOMN IEATEFHOCTH 10 CIIEIHAIEHOCTH,

MarepuajnbHoe o0ecnieyeHue:
Meroanueckue ykazaHusi, KOHCIEKT JEKIIUH
OO0opynoBaHme: HE UCTIOIB3YyETCA

3aganue: M3yunuTh 2JIeKTpUYECKUE CXEMBI YIIPABICHUS

Kpartkne Teopernyeckne cBegeHus

Bapuanrt 1. IIpu kpatkoBpemenHoM Haxkatuu kHonku KH1 mrok rugpormnunapa '3 nHa-
YUHAET BbABUTAThCs. [locine OoTIyCkaHus KHONKM INTOK THAPOLMIIMH/PA NPOJOJIKAET BBIIBUTATh-
cd, MOKa He KOCHeTcsl anekTpomexanmuyeckoro naruymka BKI1. Tlocne xacanusa ¢ gatumkom BK1
LITOK THAPOLMIIMH]IPA TOJKEH Ha4aTh BTATUBATHCS.

-
—

TR

K1l 1 ] G

A
el Jre—
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Pucynok 14.1 — Bapuant 1 M3y4yeHue cxem BKIIOUCHHUS dJIEKTPOMEXAHMYECKOTO TaTuYnKa
IMOJIOKCHH A IITOKA TMAPOLIUINHIPA.

Bapuant 2. [Ipu kpatkoBpemenHoM Haxkatu kHonku KH1 mrok rugpoumnunapa '3 Ha-
YUHAET BhIIBUTAThCS. [locie OTIycKaHusl KHOMKH IITOK THAPOIMIMHAPA POI0JDKAST BhIIBUTATh-
cd, MOKa HE KOCHETCs ajiekTpoMmexaHumyeckoro natumka BK2. Ilocne kacanusi ¢ marunkom BK2
IITOK TUAPOLUMINHAPA AODKeH HayaTh BTsruBaThes. JaTtunk BK1 koHTponupyer HadampHOE MON0-
JKEHHE MITOKA THAPOIMIINHIPA.

PI/ICYHOK142 — BapI/IaHT 2 I/IsyquI/Ie CXEM BKIINOUCHHA SJICKTPOMCXAHUYCCKOI'O JaTYHKa
IMOJIOKCHH A IITOKA TMAPOLWIMHAPA

HOpﬂIlOK BbIITOJTHCHU A paGOTbI:

1. BbINOJHUTE YEPTEKU PUCYHKOB 25 M MPOCTaBUTh OYKBEHHO-IIU(POBOE 0003HAUEHHE.

2. VYcTHas 3ammra paboThl.
®opma npeacTaBieHus pe3yJbTaTa:
Otuet opopMIIEHHBIH B TeTpaaM Uil IPAKTUYECKUX paboT

Kpurepun onenkn:

OTinyHO — paboTa BHINIOJHEHA BEPHO B MOJHOM 00beMe, Ha 3alllUTe ONKMCAH MPUHIMI pado-
ThI BEpPHO

XopoIIo — eCTh OMMOKH B CXeMe TIOTOKOB, HACOC BBIOPaH BEPHO, HA 3aIIUTE ONMUCAH MPHH-
UM pabOTHI BEPHO

YILOBJ'ICTBOPI/ITCHBHO —eCTh OIIUOKH B CXEME IIOTOKOB, HACOC BBIGpaH HC BCPHO, HA 3allIUTC
OMNMMCaH NPUHIHAIL pa6OTBI HEBCPHO

HeynosnerBopurenbHO — paboTa BBIIIOJIHEHA HE B IIOJTHOM 00beMe
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IIpakTnyeckas padora Ne 15

Bb100p MCXOIHBIX TaHHBIX U 00OCHOBAaHUE MPUHLIUIHAILHON THIPOCXEMBI.

Heab: M3yunts MeToIuKy BbIOOpa MCXOAHBIX JaHHBIX U OOOCHOBAHUS NMPUHLUIHAIBHBIX
TUAPOCXEM.

Bbinosinus patoty, Bel Oyaere:

ymemb:

- Y 2.1.02 BBINOJHATh NPUHIMIHAIBHBIC THAPABINYECKUE CXEMbI COIIACHO TpeboBa-
Huil ['ocyjapcTBEeHHBIX CTaHAAPTOB;

- Y 2.1.03 onuceiBaTh paboTy NPUBO/IA U CUCTEMBI YIIPABJICHHUS 110 LIUKILY;

- ¥V 2.1.04 cocraBnsaTh PyHKIIMOHAIBHYIO IUKIOTPAMMY

- ¥V 2.1.06 BeIOMpaTh THIPOABUTATEIH, THAPOMAIINHBL, THAPOANIAPATYPY, KOHIUIHO-

Hepbl padoyero Tejaa U BCIIOMOTraTellbHbIE YCTPONCTBA ¢ TPEOYEMbIMU TEXHUYECKUMHU X a-

PaKTEepUCTUKAMU;

- ¥ 2.2.0]1 npoekTupoBaTh CUCTEMBI YIIPABICHUS;

- Y0 01.01 pacnioznaBaTh 3aaa4y u/uiu npodsieMy B NpopecCuOHaIbHOM U/HIIN COLU-

QJIbHOM KOHTEKCTE;

- Yo 02.02 uckarp unpopmanmo B cetu MHTEpHET, C UCIONB30BaHUEM (QHIBTPOB U

KJIFOUEBBIX CJIOB;

- Y0 03.04 npuMeHSATh COBPEMEHHYIO HayYHYIO TPO(GECCHOHATBHYIO TEPMUHOIOTHIO;

- Yo 07.03 ucnionp3oBaTh 3HEProcOEpEramIme U pecypcocoeperarmnme TeXHOJIOTHA B

npodeCCHOHATIBLHOM 1eATEbHOCTH 10 CIIEUATBHOCTH,

MarepuanbHoe obecrneyeHue:

MeToaudeckue yKa3aHusi, KOHCIIEKT JICKITHIA

OO0opynoBaHme: HE UCTIOIB3YETCS

3aganme: BbIOpPATh WCXOJHBIC JIAaHHBIE U COCTAaBUTHh MPUHIMITHAIBHYIO THUIPABIHMYECKYIO

cXeMy

KpaTkue Teopernueckue cBegeHHs

Br160p HOMUHATBHOTO NaBIEHUS Py SBISETCS OTBETCTBEHHBIM IIATOM,TaK KaK OT HETO 3a-
BUCSAT TabapuUTHBIE pa3Mephl, CTOMMOCTh U HAJAECKHOCTh paOOTHI THAPOIPUBO/IA.

[Ipu BeIOOpE HOMHMHAJ. JaBJIEHUS CIEAYeT PYKOBOJACTBOBATHCS CIEAYIOUIMMH COOOpaxke-
HUSIMU:MaJble JaBJICHUS MPUBOAST K BO3PACTAHUIO TadapUTHBIX Pa3MEpPOB U BECa,HO CIIOCOOCTBYET
TUTABHOW M yCTOMUYMBOM paboTe MpHBOJIA;00bIINE JaBICHUS,CHUXAs TadapUTHBIE pa3Mephl U BEC

LJAPUBOIAT K YIOPOKAHUTO TPHUBOAA, YMCHBIIAKOT CPOK CJ'IY)K6BI FI/II[pOO60py,I[OBaHI/ISI.
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HomunaneHoe nasnenue (MIla) B rugpocucremMax Ha3Ha4yarOT B COOTBETCTBUU C HOpMaslb-
HBIM psiloM JaBienwmii mo roct 12455-80: 0,1; 0,16; 0,25; 0,4; 0,63; 1,0; 1,6; 2,5; 4; 6,3; 10; 12,5;
16; 20; 25; 32; 40; 50; 63; 80; 100; 125.

HomunaneHoe naBieHre 0ObIYHO BEIOUPAIOT HA OCHOBAHUM CYIIECTBYIOLIUX PEKOMEHAALNN
U CTaTHYECKUX JAHHBIX, MOJIYYEHHBIX MTPU MPAKTUIECKOM HCIOIB30BaHUN 000PYIOBaHUS.

[To naBnenuro paznuyaroT ruAponpruBoAsl HU3K0ro (1o 1,6 MlIla), cpeanero (1,6-6,3 MIla)
H BbICOKOTO (6,3-20 MIla) naBaenmii. [lepBbie MPUMEHSIOTCS TJAaBHBIM 00pa3oM B IMOABEMHO-
TPAHCIIOPTHBIX M CTPOUTENBHBIX U JOPOKHBIX MAIIMHAX MPOCTEMIINX KOHCTPYKLHMH, 1€ UMEIOTCS
HEe3HauMUTeIbHbIE HAarpy3ku. [IpuBoabl cpeqHero aaBiieHUs MOIIHOCTBIO 10 20 kBT npumeHsroTcs
yacTo, obecreunBasi BICOKHE )KECTKOCTh U IPOYHOCTh; UX MPEUMYILIECTBO - BO3MOXXHOCTh UCIOJIb-
30BaHMs JCIIEBBIX MJIACTUHYATHIX U IIECTEPEHHBIX HACOCOB. [IpMBOJIBI BHICOKOTO JaBiieHUsl Ha Oa3e
MOPIIIHEBBIX HACOCOB MPUMEHSIOT TTIaBHBIM 00pa30oM B METAJUTYpPrHuecKOM 00OpYyIOBaHUH, a TAKXKe
B MomHbIX [ITM, Hanpumep sKCKaBaTopax, MOOWJIBHBIX KpaHaX C TEJIIECKONHMYECKOW CTpeNon, a
TaKXe€ MaHMITYJIATOpax C Pa30OMKHYTOM KMHEMaTH4ecKoH 1emnbto. [IpuBojbl MO3BOJSIOT MOJYYUThH

6OJ'IBI_HYI-O BBIXOHYHO MOITHOCTH ITPHU OIPAHUYCHHBIX pa3Mepax er[poz[BHraTeneﬁ.

Tabmuna 15.1- VcxoaHple JaHHBIC U pacuéra

ITapamertp 3HAUYCHHE

Vcunme va mroke, F, kH

PaGouee naBnenue, P, MIla
CxkopocTts pabouero xona, U, m/MmuH
Xox mroka, L, MM

JiHa muHMA BcachIBaHUS, 1yco M
JInuHA TMHUU CIUBA, /¢, M

JInMHA TMHUW HAarHETAHUS, /yar,,, M

© N o g &~ w DN P

Bpewms BeiaBukeHus, t, cex

- [Tocne TabMUIBI ¢ UCXOMHBIMH JaHHBIMH CIIEyeT BHIOJHUTH MPUHIUMUAIBHYIO THI-
pocxemy. [Ipu e€ BoimoHEHUH ciieayeT coomoaaTs TpedoBanus ['OCTa.

- Cxema 10JKHA coliepkaTh OyKBEHHbIE 0003HaYEHUS BCeX €€ 3JIEMEHTOB, KOTOPhIE CTa-
BATCs 0€3 MOJI0YEK CBEPXY CIpaBa YCIOBHOTO 0003HadyeHHs. Cxema JTOJKHA OTpakaTh BECh THIPO-
MPUBOJ, BKJIIOYAsl SHEPT€TUUYECKYI0 YacCTh TMAPOCUCTEMBI.

- HpI/I HGO6XOJII/IMOCTI/I OHCPIreTUYCCKYI0 YaCTb T'MAPOCUCTEMBI MOKHO BBITIOJHHUTH Ha

OTAEJIBHOM CXeMe, YKa3aB HauMEHOBaHUE BCEX €€ MarucTpaiei.
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- [Tocne ruapocxeMbl ciaenyeT MOCTPOUTh LUKIOrpaMMy pabOThI BCETro THAPOIPHUBOAA.
Luxnoepamma OTpaxaeT MOCIEI0BATEILHOCTh CPAOATHIBAHUS KXKIOTO AJIEMEHTa THIPOCUCTEMBI 32
OJIMH IUKJ €€ paboThlI.

- O6ocHOBaHME THAPOCXEMBI JOHKHO OTpakaTh MOAPOOHOe onucaHue e€ paboThl B CO-
OTBETCTBHH C LIUKJIOTPAMMOW M Ha3HAYCHHE, U KOHCTPYKTUBHBIE OCOOCHHOCTH KaXAOTo e€ die-
MeHTa ((YHKIMH, BBITOJIHSEMbIC KJIallaHAMH, UX HEOOXOIUMOCTh B JAHHOM MECTE CXEMBI, THII

yIpaBiIeHUS, HOMEP CXeMbl paciipeieanTenei 1 T.11.).

Ilopsinok BbINOJHEHHs padOTHI:

1. 3anomauTs TabNUIy 15.1

2. BbINONHUTE YepTeX NPUHLIUNIHAIBLHON TUAPABINYECKON CXEMbI
3. CocTaBUTbh CX€MY IIOTOKOB

4. CocTaBUTh LUKIOTPaAMMY
5

VYcTHas 3ammra padoThl.

dopma npeacTaBiIeHus pe3yJbTarTa:

Otuet opopmuts cornacHo 'OCT nHa nucrax popmara A4

Kpurepun onenkn:

OTinyHO — paboTa BHINIOJHEHA BEPHO B MOJIHOM 00beMe, Ha 3alllUTe ONKMCAH MPUHIMI pado-
TBI BEPHO

Xopouio — ecTb OMMOKK B CXeMe MOTOKOB, LUKJIOrpaMMa COCTaBJIeHa BEPHO, Ha 3alllUTe
OMKCaH MPUHLIUI pabOTH BEPHO

VY 10BIETBOPUTENBHO —€CTh OIMIMOKU B CXEME IMOTOKOB, IIUKJIOIPaMMa COCTaBJIEHA HE BEPHO,
Ha 3aIIMTe ONMCAaH MPUHLIUI PabOThl HEBEPHO

Hey;lOBJ'IeTBOpI/ITeHBHO - pa60Ta BBINIOJIHEHA HE B IIOJTHOM 00beMe
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IIpakTnyeckas padora Ne 16

Bri6op Hacoca

Heab: N3yunts MeToaKKy BbIOOpa Hacoca

Bbinosinus patoty, Bel Oyaere:

ymembs:

- Y 2.1.02 BBINOJHATh NPUHIMIHAIBHBIC THAPABINYECKUE CXEMbI COIIACHO TpeboBa-
Hult ['ocyaapCTBEHHBIX CTaHIAPTOB;

- ¥ 2.1.03 onuceiBaTh paboTy MPUBOJA U CUCTEMBI YIIPABIICHUS 110 LIUKITY;

- ¥V 2.1.04 cocraBnsaTh PyHKIIMOHAIBHYIO IUKIOTPAMMY

- ¥V 2.1.06 BeIOMpaTh THIPOABUTATEIH, THAPOMAIINHBL, THAPOANIAPATYPY, KOHIUIHO-
Hepbl pabodero Tella U BCIOMOTAaTeNIbHbIE YCTPOHCTBA C TPEOYEMbIMH TEXHHUECKUMH X a-
PaKTEepUCTUKAMU;

- ¥ 2.2.0]1 npoekTupoBaTh CUCTEMBI YIIPABICHUS;

- Yo 01.01 pacnio3naBaTh 3a/1a4y W/Uiau mpodiieMy B MpoPecCUOHATBHOM W/UIIH COLIH-
QITBHOM KOHTEKCTE;

- Yo 02.02 uckarp unpopmanmo B cetu MHTEpHET, C UCIONB30BaHUEM (QHIBTPOB U
KJTFOYEBBIX CJIOB;

- Y0 03.04 npuMeHSATh COBPEMEHHYIO HAyYHYIO TPO(PECCHOHATBHYIO TEPMUHOIOTHIO;
- Yo 07.03 ucnionp3oBaTh 3HEProcOEpEramIme U pecypcocoeperarmnme TeXHOJIOTHA B
npodeCCHOHATIBLHOM 1eATEbHOCTH 10 CIIEUATBHOCTH,

MartepuanbHoe o0ecriedeHmne:
Mertonuueckue ykazaHusi, KOHCIIEKT JIEKIUH
OO6opynoBaHue: HE UCTIONB3yeTCA

3a/1a}me: Paccuurath apaMeTphbl U HO,I[O6paTL HacoC

KpaTKue TCOPETHYECCKUE CBECACHUSA

OHpeJICJ'IHeM MOJTE3HYIO MOIMHOCTHh MCIOJHHUTEIBHOIO 3B€HA TUAPOABUTATCIIA 110

dbopmynam 16.1 u 16.2:

Ha mroke ruapouununapa N, xBrt:

Fo
y = m (16.1)
ITones3nas MOIIITHOCTH Ha BaJly THApOMOTOpa NM ,KBTZ
Mn
N, = m (16.2)
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rae F — ycunue Ha mtoke rugpouniuaapa, H;
V — CKOPOCTh MepeMEIIeHUs BBIXOIHOTO 3BeHa, M/C;
M - xpyTsimmii MOMEHT Ha Baity, H m;

N - yacToTa BpallCHUS mﬂponBI/IraTenﬂ,MMH'l.

[Ipu npensaputTenbHOM pacueTe kod3(duiMeHT 3anaca mo ycwimi Ks.y. yduTeiBaeT Jin-
HEHHBIC U MECTHBIC TIOTEPH JABIICHUS, a TAK)Ke MOTEPH DHEPTHU HA TPEHUE B HMCIIOJHUTEIHHBIX
Mexanu3max. Ero 3naduenune npuHuMarot paBHbiM K3.y.= 1,1 — 1,2; koaddumnmenT 3amaca mo cko-
pPOCTH YYHTBIBAaET YTeukH padoueil xkuakoctu, Kz.c.=1,1 —1,3.

Menbmre 3Ha4eHUS KOAGOUIMEHTOB MPUHUMAIOTCS ISl IPUBOJIOB, PabOTAIOMIUX B JIET-
KOM ¥ CPEIHHX PEKUMaX, a OOJIBIIHUE - B TSHKEIIBIX U BEChMa TSDKEIIBIX peKUMaX paboThI.

Pexxum paboThI THAPOIIPUBOIA ONIPEACISAETCS B 3aBUCUMOCTH OT KO3 (PHUIIMCHTOB UCIIOJ b-
30BaHMS HOMHHAJIBHOTO JaBjieHus Kp u BpeMeHu paboTsl mox Harpy3koi K.

Ta6mmma 3 -Beibop pexxnma padoThl

Koodpduuuent wucnons- | Koadpdumuent Bpe- | Uncno  BITto-
PesxxuM pa®oThl THAPO- | 30BaHUS HOMUHAJIBHOIO | MEHHM paboThl 1OJ | YEHUH B yac
pUBOJIA JTaBJICHUS Harpy3komn

Kp=p/prion K= t/t

Jlerkuii Memnee 0,4 0,1-0,3 o 100
Cpennuit 0,4-0,7 0,3-0,5 100-200
Tsoxensli 0,7-0,9 0,5-0,8 200-400
BecbMma TsKenbIN Csrime 0,9 0,8-0,9 400-800

MomHocTh HacocHOU yctaHoBkH NH, kBT, ompenensiercs mo gpopmysne 16.3:
N = K3.y.K3.c.(2, Ny + 2, Nu) (16.3)

rae K3.y. — koaddunmenT 3amnaca mno ycusinio;
K3.c. — ko3 urment 3amnaca o CKOPOCTH;

Z11, ZM — 9iCciio OAHOBPEMEHHO padOTAIOIMIUX [HJIMHAPOB U MOTOPOB.

Ilo paccyuTaHHOM MOIIHOCTH HAaCOCHOW YCTAHOBKHU OIPEACIACTCS PpPacxol >KUIKOCTH B

ruapocucreMe Q, i1/muH, o Gopmyie 16.4:
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N~
= 16.4
Q Prom ( )

Ecnu oqun Hacoc He MOXkeT o0ecneunTbh HEOOXOAMMYIO MOAaYy, TO PEKOMEHIYeTCsl ycTa-
HOBMTH JIBa OJHOTUIIHBIX Hacoca ¢ nojaueil kaxaoro Q/2. MoxHO nogo0paTh /Ba OJHOTUIHBIX
Hacoca ¢ pa3JInYHol mogaveid, 4To0bl OIMH U3 HUX MOXHO OBUIO IMOAKIIIOYATh TOJIBKO B MEPHOJ CO-
BMECTHOM pabOThI HECKOJIBKUX THAPOBUTATENEH.

Tun Hacoca BeIOMpaeTCs ¢ y4eTOM DPEXUMOB paboThl ruaponpusoaa. s n€rkoro u cpen-
HEro PEKOMEHAYIOTCS IIECTEPEHHBIE U MJJACTUHYATBIE HACOCHI, a JJIS TSDKEIBIX U BEChbMa TSKEIIBIX

PEKUMOB — AKCUAJIBHO- U PaAUAJIbHO-ITIOPIHIHCBBIC HACOCHI

KOHKpCTHHfI THUIIOPA3MCp HacocCa BBI6I/IpaeTC${ N0 paC4€THOMY 3HAUCHHUIO €TI0 pa60qero

o6bema Vo,, cM° 110 dopmyne 16.5:

Vo =10° L, oM’ (16.5)

n/mﬁo
rae: Q -pacxo )KUIKOCTH B THAPOTIPUBOJIEC, JI/MUH;
No-o6wemusii KI1J] Hacoca (Tabnuma 4);

Nyon- HOMUHAJIBHOE YHCIIO 000POTOB Bajia Hacoca, 00/MUH.

Tabnuua 4 -3nHaueHus k03P PUIMEHTOB MOJIE3HOTO AEHCTBHSI 00BEMHBIX HACOCOB

THUIT HACOCA O6mmi KITJ n, O6weémusit KIT/I o
IeCTepeHHBIC 0,80-0,85 0,90-0,94
IUTACTUHYATEIE 0,60-0,85 0,70-,.90
AKCHaIIBHO-TIOPILIHEBBIE 0,85-0,90 0,95-0,98
PamuanbpHO-TIOpIITHEBBIE 0,85-0,90 0,95-0,98

ITocne OnmpeaAcCICHUA Vo u3 karanora BBI6I/IpaCTC$I HacocC, HMEIO MUK ONMMOKaW Uit

O6onpmnii pabounit 06bEM U pacCUUTHIBAETCS €ro JEeWCTBUTENbHAsA NojJada no ¢gopmyne

16.6:

Qnu=10"Vn,,, 17, (16.6)
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16.7:

MomHocTh, KBT, HE0OX0AUMYO A MPUBOJA Hacoca, ompenenseM no hopmyme

_Qp

L=
607,

Ilopsi1oK BBINOJIHEHHS PAdOTHI:

1. BeimosiauTh pacyer

2. Br16path HacOC M BBITUCATH €0 OCHOBHBIC XapaKTEPUCTUKH

3. YcTHas 3ammura padoTHI.

(I)opMa npeacraBjJceHusl pe3yjabTara:

Pacuer odopmuts cornacuo 'OCT nHa nucrtax popmara A4

Kpurtepuu ouenku:

OTnu4HO — paboTa BHIMOJIHEHA BEPHO B TIOJTHOM 00BEME

XOpoIIo — eCTh OUIMOKH B pacyeTe

VY 10BI€TBOPUTENBHO —€CTh OLIMOKU B pacueTe, HacoC BBIOpaH HE BEPHO

HeynosnerBopurenbHO — paboTa BBIIIOJIHEHA HE B IIOJTHOM 00beMe

(16.7)
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IIpakTnyeckas padora Ne 17

Bri0op paboueii )KUIKOCTH, GHIBTPOB U THIPOANIIAPATYPHI

Heab: N3yunts MeToauKy BbIOOpa paboueil KUAKOCTH, GUIBTPOB U THAPOATIIAPATYPHI

Bbinosinus patoty, Bel Oyaere:

ymembs:

- Y 2.1.02 BBINOJHATh NPUHIMIHAIBHBIC THAPABINYECKUE CXEMbI COIIACHO TpeboBa-

Hult ['ocyaapCTBEHHBIX CTaHIAPTOB;

- ¥ 2.1.03 onuceiBaTh paboTy MPUBOJA U CUCTEMBI YIIPABIICHUS 110 LIUKITY;

- ¥V 2.1.04 cocraBnsaTh PyHKIIMOHAIBHYIO IUKIOTPAMMY

- ¥V 2.1.06 BeIOUpaTh THIPOABUTATEIH, TUAPOMAIIHHEI, THAPOAITIAPATYPY, KOHIAUINO-
Hepbl pabodero Tella U BCIOMOTAaTeNIbHbIE YCTPOHCTBA C TPEOYEMbIMH TEXHHUECKUMH X a-
PaKTEepUCTUKAMU;

- ¥ 2.2.0]1 npoekTupoBaTh CUCTEMBI YIIPABICHUS;

- Yo 01.01 pacnio3naBaTh 3a/1a4y W/Uiau MpodiieMy B MpoPecCUOHATBHOM W/UIIH COLIH-
AIbHOM KOHTEKCTE;

- Yo 02.02 uckarp unpopmanmo B cetu MHTEpHET, C UCIONB30BaHUEM (QHIBTPOB U
KJTFOYEBBIX CJIOB;

- Y0 03.04 npuMeHSATh COBPEMEHHYIO HAyYHYIO TPO(PECCHOHATBHYIO TEPMUHOIOTHIO;
- Yo 07.03 ucnionp3oBaTh 3HEProcOEpEramIme U pecypcocoeperarmnme TeXHOJIOTHA B
npodeCCHOHATIBLHOM IEATEILHOCTH 110 CIIEUAIBHOCTH,

MartepuanbHoe o0ecriedeHmne:
Mertonuueckue ykazaHusi, KOHCIIEKT JIEKIUH
OO6opynoBaHue: HE UCTIONB3yeTCA

3ananme: [IpousBectu BbIOOp pabouelt )KUIKOCTH, PUIBTPOB U THAPOAINIIAPATYPHI

KpaTKne TCOPETUYCCKHUE CBCACHUA

Bb100p padoueii KUIAKOCTH

B nmanHOM pasznene cHavasia pacCMaTpPUBAIOT Ha3HAYCHUE W TUIBI pabOunX KHUAKOCTEH, MX

(GyHKIMM, JOCTOMHCTBA M HEIOCTaTKU; TpeOOBaHUs, NMpeAbsABIsieMble K HUM. Bs3kocTs paboueit
JKUJKOCTU IPUHUMAIOT B COOTBETCTBUU C JABICHUEM.

Ta6muma 17.1- PekomennyeMas KWHEMAaTHIeCKasi BI3KOCTh MHHEPATLHBIX Maces IIPH TeMIlepaType

50°
Pabouee naBnenue, MIla v50, MMZ/C
Ho 10 20-40
Jo 20 40-60
Jo 60 110-175
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Tab6muna 17.2- 3aBUCHMOCTB KJ1acca BSI3KOCTA OT KHHEMATHUYECKON BA3KOCTH

- Tloxa3zaTenb 3HaueHue ToKaszaTels
Kmacc Bs3KocTH 2 3 b [7 10 15 22 [32 46 |68 (100 [150[2203201460[680{1000|1500
1,93,014,06,09,0 13,019,029,041,061,090'0 135198288414612900 1350
KunemaTnyeckas BA3KOCTb NMPH TeMmmepa-f+ [+ [= [+ [+ |= = [+ = = | L L
Type 50 °C, mm?/c (cCr) 2,13, 5, I8, |11, |17, [25, |35, |51, |75, |, 16 (24 |35 [50 |74 |,
5500000000110’05226811001650

3areM B COOTBETCTBUU C BBIOPAHHOI BS3KOCTBIO BEIOUPAIOT MapKy pabouei KHUIAKOCTH.

Ta6muma 17.3 —CoBpeMeHHbIE MapKH THAPABINYECKUX Maces

Mapka rupaBiIndecKoro [lepron [TpHMeHsCTCS B TeXHIKe
Mmacia PUMEHEHHS
{1151 060pyRoBaHMs, pabOTAIOIIEr0 O/ OTKPBITHIM
BMI3 (-45 OC sactisams) KpyTJoro-  [HeOoM, 0€3 3alIuThl OT 0CAIKOB U MEPEIaoB TEMIIe-
ITUYHO patyp. OTO CTpOUTEIIbHAS, JOPOXKHAsL, JI€CO3ar0TOBU-
TeJIbHAS TEXHUKA
BMI3 (-60 0C 3acTbiBaHusl) [Kpyrjiaoro- |ABTOKPAHbI, aBTOBBIILIKH, FHAPONOAbEMHbIE MEXa-
IpO3payHoe JTMYHO HU3MBI
JJ11 CeNTbCKOXO03MCTBEHHOM TEXHUKH, SKCILTyaTH-
C BECHBI 10 . . )
MI'E -46B COHE [PYEMOM B YCIIOBHUSAX IOBBILICHHON 3arpsA3HEHHOCTH,
3arbUIEHHOCTH, BJIQXKHOCTH.
BUMHU, {7151 ruipocucTeM aBUALIMOHHON M HA3€MHOM TEXHU-
AMI-10 ApKTUYe-  [KU, paboTarolliell B MHTEpBaJle TEMIEPATYP OKPY-
CKHI bkaronieil cpensl ot -60 1o +55 °C.
BUMHUM, J171s ruapocucTeM, o0ecrieurnBaeT ObICTPHIN 3aITyCK
JI3-MI'-2 ApKTUYe-  [TEXHHUKH U paboTy mpu Temreparypax 1o -60...-65
CKMI °C.
[ [puMeEHSIOTCS Ha COBPEMEHHON OTE€YECTBEHHOW U
Shell Tellus S4 VX 32, MMITOPTHOM TEXHHKE, TJe UMEeTCs THAPOCUCTEMA C
Teboil Hydraulic Deck Oil, HACOCaMH BCEX TUMOB (B T.4. UMIIOPTHOTO MTPOU3BO/I-
Gazpromneft Hydraulic Nord [Apktuue-  [cTBa), paboTatomiue npu gapieHuu o 25 Mna. Kiro-
32, CKUP MJIM  [4eBasi Ba)KHOCTb 3THUX Macell, YTO OHU UMEIOT BbICO-
Cat TDTO 0W-20 Gold KPYTJIOro-  [KUH MHJICKC BSI3KOCTH, Ooiee 300, 4TO mMo3BOIISIET
Weather, ITUYHO Macily HaXOAUTHCS B )KUAKOM COCTOSIHUU JIaXKe IPU —
MOBIL UNIVIS HVI 26, 50 °C, Tem caMmbIM He JOTTyCKasi IeperpeBa HacoCOB.
Petro-Canada Hydrex Extreme PaborociocobHas Temmneparypa ot -60 OC no +75 °C.
macna kiacca HVLP 22
Shell Tellus S2 V 22, . o .
Teboil Hydraulic Oil 225, PUMEHAIOTCA Ha COBPEMEHHOM OTEUECTBEHHOM 1
Komatsu TO 10, MMIIOPTHOM TEXHUKE, TJIe UMEETCS THAPOCUCTEMA C
Gazpromneft Hydraulic B i HacOCaMM BCeX TUMOB (B T.4. UMIIOPTHOTO IPOU3BO/I-
CTBa), paboTaromye npu JaBieHuu 1o 25 Mna.
HVLP 22, PaGorociocobnas Temmneparypa ot -35 0C mo +80 °c
Cat TOTD 10W, '
MOBIL UNIVIS N 22,
TOTAL EQUIVIS ZS 22,
HITACHI Super EX22HN
macna kiacca HVLP 32 BumHM 1M [[IpuMeHsI0TCS Ha COBPEMEHHOM OTEUYECTBEHHOM U
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KPYTJIOTO-  [AMIIOPTHOW TEXHHKE, T/I€ HIMEETCS THAPOCUCTEMA C
Shell Tellus S2 V 32, ITUIHO HACOCAMH BCEX TUIIOB (B T.4. UMIIOPTHOTO IMPOHU3BOI-
Teboil Hydraulic Oil 32S, cTBa), paboTaroIue MPH JaBjIeHuH 10 25 Mra.
Komatsu HO-MVK EX32, PaGorocrocoGHas Temmeparypa ot -25 °C 10
Gazpromneft Hydraulic +100 °C, MOYXeT HCIIOIB30BaTHCS IPH BBICOKOM 1aB-
HVLP 32, neruu (10 400 6ap)
Cat Hydo Advanced 10W,
MOBIL UNIVIS N 32,
TOTAL EQUIVIS ZS 32,
HITACHI Super EX32HN
macina xiacca HVLP 46
Shell Tellus S2 V 46, HpHMeH;IKcha Ha COBPEMEHHOU OTEYECTBEHHON U
. oA MMIIOPTHOM TEXHUKE, TJIe UMEETCS TUAPOCUCTEMA C
gzzg;gﬁﬁiﬁﬂy d(r)alllj IL;r(E:SS, e Becip o [HACOCAMH BCEX THIIOB (B T.4. UMIIOPTHOT'O NPOU3BOJI-
HVLP 46 cern CTBa), paboTAaOIIKE MPH JTABJICHUU 110 25 Mria.
KOM ATéU HO46-HM. PaGorocniocobHas Temneparypa ot -15 0C mo +95
MOBIL UNIVIS N 46, 0C.
TOTAL EQUIVIS ZS 46,
HITACHI Super EX46HN
Mmacia kiacca HVLP 68, 100 [IpuMeHsIOTCS Ha COBPEMEHHOM OTEYECTBEHHOM U
Shell Tellus S2 V 68, 100, MMITOPTHOM TEXHHKE, TJIe UMEETCS TUAPOCUCTEMA C
Teboil Hydraulic Oil 68S, HACOCAMHM BCEX THUIIOB (B T.4. HMIIOPTHOTO IIPOM3BO/I-
100S, ITeTHHIA CTBa), paboTaromue nMpy JaBiIeHUH 10 25 Mra.
Gazpromneft Hydraulic PaGoTocnocoOHas Temneparypa ot -10 0C go +95
HVLP 68, 100, 0C.
MOBIL UNIVIS N 68

I[J'IH MOAXOAAIIEH MapKu pa6oqel71 JKUJIKOCTU BBINMHUCBIBAKOT BCC MapaMETpPbl U OOBSCHSIOT

BCE €€ CBOMCTBA.

Bb10op ruapoannapatypsl

B nanHom pasnene HeoOXoquMMO 00OCHOBATh BBHIOOP NMPUMEHSEMON TuapoanmnapaTypbl co-
IJIACHO MPUHLMNHUANBHOM runpocxeme. [Ipu BbiOope ammaparypbl yuuThiBatoTcss Dy, pacueTHbIi
pacxon Q u pabouee nasienue P. AnmapaTypa Hempsimoro JeiicTBus mpuHUMaercs mpu Q > 50
J/MUH uiu paboueM aasieHuu 6onee 6,3 Mlla.

[Tpu BEIOOpE KaXKA0T0 YCTPOIicTBa HEOOXOIUMO YKa3bIBaTh:

1. Tw.

2. TV (umu I'OCT).

3. Quon (it Pyyoy) 4. Dy.
5.

6.

Bbi106op ¢puiabTpos

AP%,, — MOTEPH JABJIECHUS TPU HOMUHAIIBHOM PacXxoJie.

CchIIKy Ha IUTEpaTypy C HOMEPOM TaOJIUIIBI M CTPAHMUIIBI.

B nannom naparpade HeoOXOAMMO BHIOpATh THUIOpa3Mep, TOHKOCTh (HIBTPALIUH, CIIOCOO
YCTQHOBKH U KOHCTPYKLHUIO (DMIIBTPA.
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[Ipu 3TOM cieayeT yuuThIBaTh, 4TO TpeOOBaHUS K YUCTOTE pabouel >KUIKOCTH BCEX 3Iie-
MEHTOB Tuapocuctembl. Kitacc unctoTsl paboueil ;KUIKOCTH BCel TUAPOCUCTEMBI 3aBUCUT OT KJlac-
Ca YMCTOTHI CAMOT'0 YYBCTBUTEJIHHOTO JIEMEHTA.

Cy1iecTByeT psii peKOMEHANNN M0 BEIOOPY KJIacCa YHCTOTHI paboyeil )KHUIAKOCTH IS OT-
JIeTBHBIX AJIEMEHTOB TUPOCHUCTEMBI.

Ta6mmma 17.4 - Kinaccel YUCTOTHI Macya il pa3IudHbIX Y3J10B THIPONPHUBOIA

Homunanes- | Kiacc ynctoTsl
V3581 rUIpONIPUBOIA Hasi TOHKOCTb no 'OCT
buapTpan 17216-71

Hacocs! mectepennsie Ha nasnenue Ao 2,5 Mlla; nacocsr u
MOTOPHI TUIACTUHYATHIC HEPETYJIMPOBAHHBIC HA JIaBJIICHUE 10 40 14-15
6,3 Mlla

Hacocbl niiacTuH4aThie HeperyJIMupOBaHHbBIC HA TABJICHHE
12,5-16 MIla; HacoCHI TUTACTUHYATHIC PETYIHPOBAHHBIC HA
nasienue 10 6,3 MIla; Hacochl 1 MOTOPBI aKCHATTBHO-
IIOPIIHEBBIC PETYIMPOBAHHBIE U HEPET'YIIMPOBAHHBIC HA J]aB- 25 12-14
nenue 6,3-16 Mlla; rugpolaMHIPhL;, HAPaBJIAIOIIas THIPO-
annaparypa Ha gasienue 1o 20 Mlla; perynupyroias rupo-
annaparypa Ha nasienue 10 20 Mlla

Kommniektasie D', npoccenupyroriue ruipopacipeaesiu-
TEJH, CEPBOTEXHHKA

Cucremsl U ycTpolicTBa 11 THOKMX aBTOMATU3HUPOBAHHBIX
MIPOU3BOJICTB

5-10 10-12

5 9-10

[To Tabnune 17.4 HeOOXOAUMO OMPEAENUTh, KAKOH KJIACC YUCTOTHI HEOOXOAUMO MOEPIKU-
BaTh B POEKTUPYEMOU TUPOCUCTEME.

3aremM Ha ocHOBe Tabauubl 17.5 HEOOX0IUMO BbIOpaTh HOMHUHAIBHYIO TOHKOCTh (DUIIBTpa-
K pabouel KUIKOCTH, KOTOopasi 3aBUCUT OT pabouero JaBjieHus, TAaKUM 00pa3oM MOKHO BbIOpaTh
croco0 YCTaHOBKU (PMIIBTPA U €T0 KOHKPETHBIN TUIIOpa3Mep U KOHCTPYKIHIO.

Tabmuna 17.5-/]octuraemsie kaaccsl YUCTOTH pabouelt xxuakocty no 'OCT 172 16-71

Pabouee HomwunansHast ToHKOCTh (uibTpanuu, | Pabouee HomuHanbpHasi TOHKOCTH (PUIIBTPAINH,
JaBJICHHUEC, | MKM JaBJICHHUEC, | MKM

Mna 40 25 10 5 MIla 40 25 10 5

0,25 11 11 10 9 4 15 13 13 12
0,63 13 12 11 10 10 16 15 14 13

16 14 13 12 11 16 17 16 15 14

I[TPUMEP: Ecau B rugpocucteMe JOCTATOYHO MOJJAEPKUBATH 16 KiIacC YUCTOTHI, TO JJIA
ATOTO JOCTATOYHO YCTAaHOBHUTH (DUIBTP TOHKOCTHIO 40 MKM B HAlOpPHOW Maructpaiu (IMOCKOJIBKY
P=10 MIla — 370 10CTaTOYHO BHICOKOE /IaBJIEHUE U OYEBUIHEE BCErO 3TO HaMOpHas (UIbTPAIMS).
Jlanee 1o cripaBOYHUKY MOXHO MOI00paTh KOHKPETHYIO MapKy HAIOPHOTO (PHUIIBTpA.

I[TPUMEYAHMUE:
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Hasnenune P=0,25 MIla cooTBETCTBYET [aBJICHUIO BO BCAachIBAIOIIMX Maructpaisax; P=0,63
MIla u P=1,6 MIla coOTBETCTBYET JaBJICHUIO B CIUMBHBIX Maructpaisix; P=1,6 MIla u P= 4
MIla MOXXHO JOCTHYb B HAIIOPHOM MArvCTPaIM MPH HE3aBUCUMOU cHCTeMe (UIbTPALMH MPU U C-
MOJIb30BAaHUHU MIECTEPEHHBIX I BUHTOBBIX HACOCOB.

IIpu BeIOOpE crioco0a GuabTpaIy CleayeT MMOMHHUTh O JJOCTOMHCTBAaX, HEAOCTATKaX U I1e-

Jeco00pa3HOCTH KaXKI0Tro U3 HUX. [Ipumepsl yCTaHOBKU (PUIBTPOB PA3IMYHBIMU CIIOCOOAMU Tpei-

CTaBJICHbI HA PUCYHKE.

Pucynok 17.1 — paznuuHbie criocoOb! ycTa-
HOBKH (DUIIBTPOB
IMopsiioK BHINOJHEHHST PAGOTHI:
|
[ 1.
e

Boibpate  pabouyi0  KUIKOCTD,
(GUIBTPHI U THIpOANIIApaTypy
2. YcTHas 3ammra paboThL.
dopma npeacTaBiIeHus pe3yJbTaTa:

Otuet opopmuts cornacHo 'OCT na nucrax ¢popmara A4

Kpurepun onenkn:

OTnu4HO — paboTa BBINOJIHEHA BEPHO B MIOJHOM 00BbEMe

Xopo110 — ecTh OIIMOKH B BBIOOpE paboyeil )KUIKOCTH

Y 10BIETBOPUTENBHO —€CTh OIIMOKHU B BbIOOpE pabouell )KUIKOCTH U THAPOAIIIapaTyphbl

HGYHOBHGTBOpI/ITeHLHO - pa60Ta BBITIOJTHEHA HE B TIOJTHOM 00beMe
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IIpakTnyeckas padora Ne 18

OnpeneneHHe OCHOBHBIX IMapaMETPOB I'MAPOUUIIMHIAPOB

Heub: M3y4uTh METONUKY OIIPEACIICHHUS] OCHOBHBIX I1APaMETPOB THIPOLIWIIMHIPOB

Bbinosinus padory, Bel Oyaere:
ymembs:

- ¥V 2.1.02 BBINONHATH MPUHLIMIHAIbHBIEC THAPABINYECKHE CXEMBI COTJIACHO TpeboBa-
Hui ['ocyaapCcTBEHHBIX CTaHAAPTOB;

- ¥V 2.1.03 onuceiBaTh paboTy NMPUBOJA U CUCTEMBI YIIPABIICHUS 110 LIUKITY;

- ¥V 2.1.04 cocraBnsaTh PyHKIIMOHAIBHYIO IUKIOTPAMMY

- ¥V 2.1.06 BeIOUpaTh rUIpOABUraTEIM, THAPOMAIINHBL, THAPOANNAPATYpPY, KOHAUIUO-

Hepbl paboyero Tesia U BCIIOMOTaTelIbHbIe YCTPOHCTBA C TPEOYeMbIMU TEXHUUYECKUMHU X a-

PaKTEepUCTUKAMU;

- ¥ 2.2.0]1 npoekTupoBaTh CUCTEMBI YIIPABICHUS;

- Yo 01.01 pacrio3HaBaTh 3a1a4y /WU IpodieMy B MPOPECCHOHATBHOM W/HITH COIIH-

QIBHOM KOHTEKCTE;

- Yo 02.02 uckarp undopmanuio B cetu MHTEpHET, C UCTIONB30BaHUEM (QHIBTPOB U

KITFOYEBBIX CJIOB;

- Y0 03.04 npuMeHsTh COBPEMEHHYIO HayYHYIO IPO(HECCHOHATIBHYIO TEPMUHOJIOTHIO;

- Yo 07.03 ucnonp3oBaTh 3HEprocoeperaire u pecypcocoeperaromnime TeXHOJIOTUN B

npo¢eCCHOHATBLHOM 1eATEbHOCTH 10 CIEHUAIBHOCTH,

MarepuajnbHoe o0ecnieyeHue:
Mertonnueckue ykazaHusi, KOHCIIEKT JEKIUH
OO0opynoBaHme: HE UCTIONB3yETCA

Saua}me: HpOI/I3BCCTI/I pacyeT OCHOBHBIX MapaMETPOB ' APOLHUIINHAPA

KpaTKne TCOPETUYCCKHUE CBCACHUA

B kauecTBe HCIIOTHUTENBHBIX MEXAHU3MOB B THIPOINPUBOJE INPUMEHSIOTCS CHJIOBBIC LIH-
JUHAPBL. [ MAPOIMMIMHADP — UCKITFOUNATEIBHBIN IO CBOEM KpacoTe MEXaHU3M, IO3BOJIAIOIINN HEMOo-
CPEICTBEHHO, 0€3 KMHEMaTHYeCKUX MpeoOpa3oBaHUMl MOJy4UTh NPSIMOJIMHEHHOe NBHkeHue. [{u-
TUHIpH! oTiaudatoTcst BeicokuM KIIJI, mpenenbHOM mpOCTOTONM M KOMIAKTHOCTBIO, OOJieryaromei
BO3MOXKHOCTh BCTPOMKHU B CaMble Pa3HOOOPa3HbIe MAIIMHBI U 000PYAOBaHUIA.

OmnpenensieM quameTp HOPIIHS TUAPOLMINHAPA, TI0 hopmye 18.1:

D= |— (18.1)
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rae: F- ycunue Ha miroke, H;

P — paGouee nasnenwue, Ila.

B cooterctun ¢ 'OCT 12447-80 pekomeHayeTcs CleAyOMuiA OCHOBHOU psfl (B CKOOKax MpuBe-
JICHBI 3HAUCHHUS JOTIOJHUTENIBHOTO psijia) AnamerpoB mopmias (mm): 10; 12; 16; 20; 25; 32; (36); 40; (45); 50;
(56); 63; (70); 80; (90); 100; (110); 125; (140); 160; (180); 200; (220); 250; (280); 320; (360); 400; (450);
500; (560); 630; (710); 800; (900).

ITo 'OCT 12447-80 npuaumaem D= mm,

JluameTp mIToKa MPUHUMACTCS U3 COOTHOIICHHUS, 10 hopmyie 18.2

d=(04+07)-D (18.2)

B cootBerctBuu ¢ I'OCT 12447-80 pexomenyercs cIenyonmid OCHOBHOH psl (B cKoOKax mpuBe-
JIeHBI 3HAUCHHS JTOMOIHUTEILHOTO PsiIa) JuaMeTpoB mTokoB (Mm): 4; 5; 6; 8; 10; 12; (14); 16; (18); 20; (22);
25; (28); 32; (36); 40; (45); 50; (56); 63; (70); 80; (90); 100; (110); 125; (140); 160; (180)4 200; (280); 320;
(360); 400; (450); 500; (560); 630; (710); 800; (900).

[To T'OCT 12447-80 npunrmaem d =........ MM.

Ilo eBponeiickomy crannapty DIN 3320 npu BbiOOpe 1namMeTpoB HOPIIHS U IITOKA JJOJLKHO BBITIOI-
HSTCS yCIoBHE, 110 hopmyrie 18.3:

S

wm.n

S— = 0i6+0i8 (183)

n

TA€: Symp - IUIOMIAIH IIITOKOBOM MOJIOCTH,
Sn - oAk NopIHs.

OmnpenensieM mom@aab nopiHs, no gopmyie 18.4:

S, = (18.4)

Syr = (18.5)
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OmnpenernsieM MI0MAAb ITOKOBOK MOJIOCTH, IO (hopmyiie 18.6:

St = Sn — Swr (18.6)

SLLIT.H. —
Sn

Cuma TPCHUSA B YINIOTHCHUAX ONPEACIACTCA B 3aBUCUMOCTH OT THUIIA YILNIOTHCHUA. HOBTOMY
JIA ﬂaaneﬁmero pacqéTa CHa4daja HeO6XOI[I/IMO BBI6paTB THUII YIUIOTHCHHUA B 3aBUCUMOCTU OT pa-

004ero JaBJIeHUS U CKOPOCTH BBIIIBMKECHUs MTOKA. B Tabmuie 18.1 mpeacraBieHbl TUITB YIUIOTHE-

HUH.

Tabnuna 18.1 —Tumnsl yrmioTHEHHHA.

Tun ynnotaeHuin VYcnoBus npuMeHeHus
[IIleBpoHHOE PE3NHOTKAHEBOE Ppab < 63 MlIla;
no I'OCT 22704-77 LBBIIB < 3 M/C.
ManKeThl YIJIOTHUTEIbHbBIE Ppab < 50MI1a;
mo 'OCT 14896-84 vBbIIB < 0,5 M/c.
Konbua nopuisessie Ppab < 50MITa;
mo I'OCT 2 A54-1-72 LBBIIB < 7,5 M/c.
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st weeponnvix, NV 00pasHuIX pe3uHO8bIX YNIOMHEHUL U PMOPONIACMOBHIX YIIOMHEHUU JTTO-

0011 KOHCTPYKIIMH CHJIa TPEHUS B YIUIOTHEHUSIX ompezersieTcs 1o ¢popmye, 18.7:

T=aDH(P + Pi) u, H (18.7)

rae D- muameTp mopiiHs (IIToKa WK TUTYHXepa), MM;
H- mmpuna yruiotHenus, mv;
Py - KOHTaKTHOE NTaBJIeHKE, BO3HMKaroIIee pr MoHTaxke, MI1a, Pk = 2+5MI1g;

W - koo duimeHt tpenwst, s pesusbl P =0,1 - 0,13; mwi ¢propormacta u=0,01 - 0,013.

upuna ynnorHenus: H, MM, orpeziesnsieTcs B 3aBUCUMOCTH OT THIIA YIUIOTHEHUS 13 Tabm. 8.19 u
8.20 /4,¢.294,298/.

IIpu ompenesieHHH NMapaMeTPOB YIUIOTHEHMii o0paTuTe BHUMAaHHE HAa TO, YTO OyKBO# O
0003HAYaeTCs BHYTPEHHUIT TUAMeTP YIUIOTHEHHsI WJIU THAMETP YIJIOTHSIEMOii IIOBEPXHOCTH.

KonmuecTBo MamkeT B MakeTe N MIEBPOHHBIX PE3MHOTKAHEBBIX YIIOTHEHUM OMpeensercs B 3a-
BHCHUMOCTH OT pab0y4ero JaBJICHUS K MOYKET OBbITh paBHbIM N = 2+10

[MpuP<63MIla..n=2+3

[Ipu P<10 MIla...n =4

ITpu P > 10 MIIa...n =5 +10

Jst uyeyHHbIx nopuiHesbix KoJley CAna TpeHus onpenensercst mo ¢popmysie 18.8:
T=nD bu (P +nPx) , H (18.8)
rae: D- nuameTp noprss;
b- nmpuna kosbiia, cMm. Ta011.8.32, crp.303 /4/;

u=0,07- 0,15 - xoahrimeHT TpeHus;

Px- onpenensiercs 1o Tadm. co ctp.303 /4/.

IHopsiaok BbINOJIHEHHUS PA0OTHI:

1. [Tpou3BecTr pacyeT OCHOBHBIX MApPaMETPOB THAPOIMIAHAPA
2. Br1Opath THI yIJIOTHEHUI IITOKA M MOPIIHS U POBECTH pacyeT CUIIbI TPEHUS
3. YcTHas 3ammra paboThl.
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®dopma mpeacTaBjieHusl pe3yJbTaTa:

Pacuer opopmuts cornacuo 'OCT na nucrax popmara A4

Kpurepum ouenku:

OT1nu4HO — paboTa BBHIMOIHEHA BEPHO B TIOJTHOM 00BEME

XOopoI1o — eCTh OIMUOKHU B pacyeTe THAPOIIINHAPA

Y 10BNIETBOPUTENBHO —€CTh OLIMOKHU B pacyeTe rUAPOLMINHAPA U BRIOOpE THUIIA YINIOTHEHUS

HeynosnerBopurenbHO — paboTa BHIIOJIHEHA HE B IOJTHOM 00beMe
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IIpakTnyeckas padora Ne 19

Pacuér cunoBwIx TUAPOIHUIIMHAPOB HA IIPOYHOCTDH

Heab: M3y4nTs METOAMKY pacyeTa THIPOLMIMH]PA Ha IIPOYHOCTD

Bbinosinus padory, Bel Oyaere:
ymembs:

- ¥V 2.1.02 BRINONHATH MPUHLIUIHAIBHBIE THAPABINYECKUE CXEMBI COTJIACHO TpeboBa-
Hui ['ocyaapCcTBEHHBIX CTaHAAPTOB;

- ¥V 2.1.03 onuceiBaTh paboTy NMPUBOJA U CUCTEMBI YIIPABIICHUS 110 LIUKITY;

- ¥V 2.1.04 cocraBnsaTh PyHKIIMOHAIBHYIO IUKIOTPAMMY

- ¥V 2.1.06 BeIOUpaTh rUIpOABUraTEIH, THAPOMALIMHBI, TUAPOANIIAPATYPY, KOHAUINO-

Hepbl paboyero Tesia U BCIIOMOTaTelIbHbIe YCTPOHCTBA C TPEOYeMbIMU TEXHUUYECKUMHU X a-

PaKTEepUCTUKAMU;

- ¥ 2.2.0]1 npoekTupoBaTh CUCTEMBI YIIPABICHUS;

- Yo 01.01 pacrio3HaBaTh 3a1a4y /WU IpodieMy B MPOPECCHOHATBHOM W/HITH COIIH-
AJIbBHOM KOHTCKCTC,

- Yo 02.02 uckarp unpopmanmio B cetu MHTEpHET, C UCIONB30BaHUEM (QHIBTPOB U
KITFOYEBBIX CJIOB;

- Y0 03.04 npuMeHSTh COBPEMEHHYIO HAyYHYIO IPOPECCUOHATBHYIO TEPMUHOJIOTHIO;
- Yo 07.03 ucnonp3oBaTh 3HEprocoeperaire u pecypcocoeperaromnime TeXHOJIOTUN B
npo¢eCCHOHATBLHOM 1EATEIbHOCTH 110 CIIEUAIBHOCTH,

MarepuajnbHoe o0ecnieyeHue:

Mertonuueckre ykazaHusi, KOHCIEKT JEKIMH, pa31aTOYHbId MaTepHal s pacyeTa Ha NpoY-
HOCTh

OO0opynoBaHme: HE UCTIONB3YyETCA

3aganume: [IpousBecTu pacueT rupOIMIIMHIPA HA IPOYHOCTh

Kpartkue Teoperndeckue cBegeHus

[Ipu pacuere ruapoLMIMHAPA HA TPOYHOCTh ONPENEIAEMBIMU TAPAMETPAMHU SBJISIFOTCS MHU-
HUMaJIbHAs TOJIIIMHA CTEHKHU T'MJIb3bl U KPBILIEK, KPEIUICHHE KPBIIIEK K THIIb3€ U pa3Mepbl JJIEMEH-
TOB KpEIUICHHs IWIMHIpa K MamuHe. ClleyeT TakXe INPOBEPUTh LWIMHIAP HAa YCTOWYUBOCTH U
LITOK Ha MPOYHOCTb.

1. Onpenenunne TOJIMMHBI TWIB3bI U KPbILIEK
TonmmHa O THIB3bI TSI IWITHHAPOB onpeessiercs 1o popmyne 19.1

125P,,;-D

= +a,m (19.1)
2,3|0p |—Ppa5
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rae: Ppas — pabodee napnenue;
D — nuameTp nopuiHs (IIyHkepa);
[GPJ- JOIYCTUMOE HaNpsKEHUE PACTSHKEHHUS, U1 CTAJIEd PEKOMEHYeTCs [GPJZSO +60 MlIla;

a — npubaBKa Ha PAa3HOTOJIIMHHOCTh, KOTOpasl YYUTHIBAET TO, YTO HAPYXKHAs MOBEPXHOCTH
TUJIB3BI HE oOpabareiBaeTcs, a=1+1,5 Mm.

Buemnuii iuametp muanHIpa, onpeaensercs no gopmyne (19.2):
D,=D+20 (19.2)
TonmuHy KpbIeK HUIXHIAPA onpeaesoT mo Gopmyrne 19.3

1,25P
S =0,43D 2 (19.3)

S

HpOBCpKaZ JOJIDKHO TAaK>KC BBITIOJIHSITCA YCJIOBI/ICI
Sep =150

Ecimu B THAPOIUIIMHAPC UMECTCA I[GMH(l)ep, TO TOJIIWHA KPBIMIKW JOJIKHA OBITH YBCJIMYCHA
Ha JJIMHY XBOCTOBUKA l.

2. Pacuer KPENJICHUS KPBIIIEK K T'MJIb3€ TMAPOLHUWIMHIPA

Pacuem na npounocmu kpenienus KpbluleK U 2Ub3bl BbINOIHACMCA 8 3A8UCUMOCIU O €20
8U0A N0 0OHOU U3 NPUBECOEHHBIX POPMYIL.

1)Ecnu coequHeHMEe KPBIIIEK ¢ KOPIYCOM CBapHbIC, TO HEOOXOJUMO MPOBEPUTH MPOYHOCTH
cBapHoro miBa 1o ¢gopmyse 19.4

1,25F
c=—"T"w_ <[5 ] (19.4)
314-D,, -5

rie Fyaer — paKTHYECKOE YCHIIME HA IITOKE;
D¢, — cpenHuii AuamMeTp HUIMHIPA [10 CBAPHOMY LIBY;

[O'm] - HOITYCKACMOC HAIIPSAKCHUC UL CBAPHOI'O 1IBA,

[o..]=80 MITa.

2)Eciu KphIMIKA KPEMsTCcsl K TWib3e MPH MOMOIIM Pe3b0OBOr0 COCAMHEHHS, TO BHYTPEHHHI
mametp pe3b0sl BeiOupaetcs o ['OCT 9150-81, tabnuma 82 ¢.582 /1/, mpu 3TOM HEOOXOIUMO
co0JTII0/1aTh YCIIOBHE:

dBH > DO
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[Ipunumaem pe3p0y ....... , Tabmuma 82 ¢.582 /1/

[IpodHOCTB Pe3600BOTO COeTMHEHUS TIpoBepsieTcs 1o ¢popmyre 19.5:

o, = BFUP (5 (19.5)
’ ”'Hdcp(dﬂ_dey)

rae P — max pe3pOsr;

H — nnuna pe3s0sbl, Haxoasmelics B coequnennn, H= (9 + 12)P;

dep, Oy, Ogy — COOTBETCTBEHHO CPEAHMH THaMeTp, HapyXKHBIH M BHYTPEHHHUH JHaMeTp pe3bOsl,
Tabmuua 82, ¢.582 /1/;

[O‘m ] - IOCKAaeMOE HaNpPsHKEHUE HA CMATHE, [0, |=180 MIla.

3)Eciu KphIMIKKA IHHAPA KPEMSITCA K TUIb3€ MPH MOMOIIK OO0JITOB, TO HEOOXOAUMO CHa-
yajia ONpeACIUTh AMaMeTp OOJITOB M BBIOpaTh WX Pe3b0y M KOJIMYECTBO, a 3aTEM IPOBEPUTH Ha
CMSTHE U CPE3.

Huametp 6ontoB onpexaensercs mo popmyse 19.6:

AKF,

d = , 19.6
6 7[|O'p |Z M ( )

rae: K — koaddunuenT 3aTsHkky, yauThIBalOmui qedopmariuio 00ytoB mpu 3atsbkke, K=1,2 +1,4;
Z — KonudecTBo 00JToB; Z2=6, 8, 10 mm 12 mrt.;
leJ - TOTYCTUMOE€ HanpsiKeHue (Ha pa3pbIB) MaTepuaa 00JITOB,

o, |= 120+ 160 MITa.

[Ipunumaem pe3s0y ...... , Tabi. 82, ¢.582 /1/
3. PacueT kpenuieHus THAPOUMINHAPA K MALLIMHe

B 3aBUCHMOCTH OT KOHCTPYKITUM MEXaHU3Ma, TIPUBOJIUMOTO TUAPOIMINHIPOM, BaKHBIM SIB-
JSIeTCs CIIOCO0 MOHTaXKa TUAPOLIMIHHIIPA.

Cnocob kpennenusi okazvleaem CyujecmeenHoe iusHue Ha IKCHILYAmayuoHHble NOKazamenu
2UOPONPUBOOA U NPUBOOUMO20 MEXAHUZMA, NOIMOMY NPU €20 8blOOpe HeoOXO0OUMO VYUMbIBAMD,
umoovl

- Ha WmokKe He 803HUKAIU PAOUAIbHble HA2PY3KU;

- YUIUHOp He mepsil yCMOU4UBOCmb NPU NOTHOCHbIO 8bIOGUHYIMOM ULMOKe.

CoBpeMeHHBIE TTPOU3BOIUTENH THIPOIVIIMHIPOB MPEyCMaTPHBAIOT JUIS OJTHOTO U TOTO JKe
TUTIOpa3Mepa W MOJISIIA Pa3HbIe BAPUAHTHI 3aKPEIUICHUs, YTO JTa€T BO3MOXHOCTh IMOA00paTh HEOO-
XOJIUMBIC TIapaMeTpPhl UJINHAPA U KOHCTPYKTHBHBIC 0coOeHHOCTH. CTaHaapTHBIE CIIOCOOBI HEIO -
BIDKHOTO W TIOJIBIDKHOTO 3aKPETUICHUS IMIMHIPOB TPUBEICHBI B TabmuIe 19.1

Ta6muma 19.1 - CrocoObl  yCTaHOBKHM THAPOIMIMHAPOB
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1. | Kperienre muaMHAPOB MpHU TOMOIIM Jian 1; ya-
bl MOTYT OBITh y OCHOBAHHS LWJIMHJpA WIH IO
€ro OCH, MOT'YT pacroJiaraTbCs y KpbIIIEK WIH Y
TWIIb3bl, MOTYT OBITh BBIMIOJHEHBI 3a OJHO C
KPBIIIKON WM TWJIB30W WK ObITh CHEMHBIMU; B
KAueCTBE JIall MOXKET CIIYXKUTh MPSAMOYTOJIbHas
KPBIIIKa, B KOTOPOU UMEIOTCS KPENEKHBIE OTBEP-

CTHS;

2. | IpU TOPLIOBOM KPEIUJICHUH IWIMHIPA HCIOJIb3Y-
etcs ¢uaHen 2, KOTOPbIl MOXET pacnojiaratbes y
CKBO3HOM WJIM TJIYXO# KPBIIIEK, UIH MOCEPETUHE;

3. | kperieHre 3a IBYXCTOPOHHUM HMIIM OJHOCTOPOH-

HHUH HEMOABHUKHBIE IIITOKH 3;

4. | KpeIuleHHe MUWINHIPA B Ceie 5: TUAPOIMIHHID ]
yCTaHaBJIMBaeTCs OypTaMu B Celjle, CBEpXY Ha &_. E g

OypTHI HAIEBAIOT XOMYT, KOTOPbI MPUKPEILIACT- 3

sl K ceury 0oNTamu;

5
5. | WIapHUpHBIE KPEIUIEHUs: MpOyLIMHA 6 y 3a7aHei
T'OJIOBKH;
6. | mapHUpHBIE KperuieHWs: BUJKa 7 y 3aaHeil ro-
JIOBKH;
7. | mapHUpHBIE KperuleHus: ¢ mandoit 8 mocepenu- 3
- Y
He’ ] ‘\ 't (7 8
N
8. | mapHupHBIe KperuieHus: nanda 9 y mnepenHei 95\
TOJIOBKH WM ¢ 1ardoii y 3aHel TOI0BKY; q“ 8 }
L SVOCC
9. | mapHUpHBIE KpeTJIeHUs: ¢ IapoBoii onopoit 10 y 10
3aJ{He} TOJIOBKU WUJIH Y THUJIb3bI. = . )
L

Haubonee pacnpocTpaHeHHBIMU CLIOCOOAMH KPETUIEHUS! CHIIOBBIX LIMJIMHIPOB K MAIlIUHE SIB-
JISFOTCS IPOYILIMHA WM BUJIKA C OTBEPCTUEM MOJ1 Maselr; Hamndbl; JIanbl WK apoBas msTa.

[Ipoymmna, Buika, namndga, mapoBasi Oopa MOTYT ObITh BBIIIOJHEHbI CbEMHBIMU WM 32 OJ1-
HO C OCHOBHBIMHU AETAISIMUA THIPOLMINHIIPA.
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Pacyer Ha NPOYHOCTH KpeNJIeHUs] HUJIMHAPA BBINOJIHAECTCH B 3ABUHCUMOCTH OT €ro BU-
Ja 10 OHOH U3 NPHUBEIAEHHBIX (hOopMY.I.

d {
L L

L(’—’—h o S

|
o

Pucynok 19.1 — KoHcTpyKIus npoyimmHbI

1) Juamertp otBepctus dy yanghvr unu npoywunst onpeaensercs mo Gopmyse 19.7:

/1.25KF
d, = Tmm (19.7)

rae K — koadurnment orHomeHus B—”; s npoymuabl K=0,8 +1,2; ms nandget K=0,7 +1,0; ms
y
nrapoBoii onopsl K=0,5+0,7;
g — yaenpHOE NaBieHue, As 3akaieHHou moBepxHocTH §=30-+42 Mlla; ana He3zakaneHHOU
0=20-+25 MIla.

HaHpH)KeHI/Ie CMATHUA Hqu)LI, OIIPCACIIACTCS 110 (I)OpMyJIeZ
FZUT
O-CM =— <o , 19.8
2du L [ CM] ( )

rae: L- pabodas anunHa nandsl, cM. pucyHok 19.1
[Ocu] - TOTTycKaeMO€ HaNpsHKEHUE CMSITHSL.

HanpsikeHne cMATUS TPOYIINHBL:

G = <[], (19.9)

rae b - mmpuHA NPOYIIMHBL

2) JlmameTp II1apoBOi#i MATHI onpeaensercs mo Gpopmyire 19.10

0, = [~ (19.10)
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3) [Tpu xperuieHny CUIOBOTO HMWJIMHAPA K MallMHE JIallaMy OIpeiesieTcs AUaMeTp OT-
BEPCTHUIA B Jlanax U3 yCIOBHUS MPOYHOCTH 00JITa HA Cpe3:

4Fw

d = (19.11)
7|z, IZ

rae Z — KOJIMYECTBO OTBEPCTUH B Jamax noj 60ontel, Z= 4 +8;

|z, | - HanpsKenue cpesa, |_Tcp J=80 MITa.

Janee onpenensiercs pe3bba 6ontos (Tadm. 82, ¢.582 /1/).
4. Pacuyer mITOKA HA MPOYHOCTH

Yarrie Bcero ruJpONMIMHIP HArpy>KeH 10 claeayomei cxeme, c.124, /2/:

1) TOJIBKO IIEHTPAJIbHBIC ITPOIOJIbHBIC CKUMarole Harpy3ku P (pucynok 19.2).
&
L4
4 .
=1
1 3 R LTI P ITTE LI I OE A
2 b <& 2 ,
I' ke sy .- - :
'y } - = -
| ' - - ——
" ) g Il T L ik P
gl /i 2

Pucynok 19.2-Cxema Harpy>eHHs CHIIOBOTO THIPOLMIIMHIPpA

Jlanee HEOOXOAUMO  OMPENETUTh MO YEPTEKY B COOTBETCTBUU CO CXEMOW Harpy»XeHHUs Be-
anauny pasmepos |, Iy, Iy, a.

st nanpHE#ero pacuéra MOHAA00STCS TOMOJHUTEIbHBIE JaHHBIC, TAKUE KaK MOMEHTHI
COTIPOTHUBIICHUS U UHEPIIMH, 3HAYEHHUS 3230POB MMOCAIO0K MOPITHS U IITOKA U JIp.

MoMeHThI MHEPIIMH IITOKA Ji ¥ TUIB3BI Jo 1 MOMEHT cOnpoTHUBIeHHS mToka W onpezaens-
torcst o popmynam 19.12, 19.13 u 19.14:

z-d*
J, = o1 em® (19.12)
4
J2:”64D . om? (19.13)
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W="o (19.14)

ITo Ta61.35, ¢.125 /2/ onpenensiem 3HaueHHs 3a30poB A 24\, Ui IOCATKU H—:(i—gj, A, -
e

3a30p Ha AMaMETp IITOKA, A, - 3a30p HA AUAMETP HOPILIHS.

Kputnueckast cxxumarorias cuia onpeaensercs mo hopmye 19.15:

2

P = J, (19.15)

r7Je 3Ha4yeHue \/E ompeaensercs no rpadpukam puc.103-110 /2/, c.127-134(cM. npusioxxeHue), B
‘]1

. [J 1
3aBMCHMOCTH OT 3Ha4€HUH [—%; —2;
J 71
4
IIpumeyanue: B JaHHYIO (OPMYITy HEOOXOAUMO MOJCTABIIATh 3HAYEHUE J1 B CM ', 3aT€M II0-
Jy4E€HHOE 3Ha4eHHEe HEOOXOMMO YMHOXKUTH Ha 10, B 3TOM ciydae oTBeT nosydaercs B H.

1+

ITposepka: ecim Py, > Fyyr , TO yCIIOBHE YCTOWYMBOCTH BBIIOTHAETCH.

PaccrosiHue OT TOJOBKHM IITOKA TUAPOIMINHIPA JO MECTa HauOOJIbIIEr0 Mporuda moja Ha-
rpy3Koii onpexensiercs o ¢popmyne 19.16

X =505d? = oM (19.16)

wm

rae Fur:10=xkrc; d B cm.

Ecnu X =2 10,, mo ona danvHetiwezo pacuéma HeoOX00UMO 60CNONb308AMbC MEMOOUKO,

npedcmasnennou nusce. Ecnmu X < {1, memoouxy pacuéma cmompu /2/, ¢.137.

[Tporu6 mroka onpenensercs mo ¢popmyne 19.17

(Al +A2)£1€2 + 66162
2a/l 2F

wm

5:

cosa (19.17)

rae G — Bec mumuHapa, H; (1 kr=10H)

BHuManue: Bce BeJIMYNHDLI JOKHBI ObITH B cucreme CH!
[To ycnoBusm MoHTaxka o= 0, ciemoBaTensHO COS o = 1.

HawnGospiiee HanpspkeHrEe OT CKaTus onpeaensercs mo Gopmyse 19.18:
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o _Fu Fuo
ST (19.18)

rae Sy 1 W — mionaas ¥ MOMEHT COITPOTHUBIICHHS IITOKA.

3anac nmpoYHOCTH IITOKA, onpesenseTcs mo ¢opmyie 19.19:

n=-—= (19.19)

IJIe G- IPEeJIeN TEKy4eCTH MaTepHhalia ITOKa, BRIOMpaeTcs u3 Tadbuuubl Sa, ¢.88 /1/ mis yr-
JEPOJMCTHIX CTayiel Wi u3 Tadu. 8, ¢.90 /1/ mis nernpoBaHHBIX CTaJICH.
IMopsinok BbINOJIHEHNUS PA0OTHI:

1. [Tpon3sBecTr pacyeT ruApPOLMINHIPA HA IPOYHOCTh
2. BriOpath crioco® coelMHEHHs KPBIIIKKA U THIIB3BI, @ TAKXKE CIIOCO0 COSAMHEHUS TH/I-
POLIMIIMH/IPA K MAIIIUHE

2. YcrHas 3ammTa paboThl.

(I)opMa NnpeacraBjJceHusi pe3yjabTara:

Pacuer opopmuTts cornacio 'OCT nHa nucrax popmara A4

Kpurepun onenkn:

OTnn4HO — paboTa BBIMOIHEHA BEPHO B IMOJTHOM 00bEME

XopoI1io — ecTh OMHMOKHM B pacuere TUAPOILMIMHIPA Ha TPOYHOCTh, BEPHBIM pacdeT IITOKa
Ha IPOYHOCTh

Y 10BIETBOPUTENHHO —€CTh OITMOKU B pacyeTe

HeynosnerBopurensHO — paboTa He BBIIIOJIHEHA
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IIpakTnyeckas padora Ne 20

Pacuér runpoasurarenei BpamaTenbHOIO ABUKCHUS

Hean: M3yunTh METONUKY pacyéTa TUIpOJIBUTaTEICH BpallaTeIbHOTO JBHKECHUS

Bbinosinus patoty, Bel Oyaere:
ymemb:

- Y 2.1.02 BBINOJHATh NPUHIMIHAIBHBIC THAPABINYECKUE CXEMbI COIIACHO TpeboBa-
Huil ['ocyjapcTBEeHHBIX CTaHAAPTOB;

- ¥ 2.1.03 onuceiBaTh paboTy MPUBOJA U CUCTEMBI YIIPABIICHUS 110 LIUKITY;

- ¥V 2.1.04 cocraBnsaTh PyHKIIMOHAIBHYIO IUKIOTPAMMY

- ¥V 2.1.06 BeIOMpaTh THIPOABUTATEIH, THAPOMAIIHHEI, THAPOAIITIAPATYPY, KOHIAUINO-

Hepbl padoyero Tejaa U BCIIOMOTraTellbHbIE YCTPONCTBA ¢ TPEOYEMbIMU TEXHUYECKUMHU X a-

PaKTEepUCTUKAMU;

- ¥ 2.2.0]1 npoekTupoBaTh CUCTEMBI YIIPABICHUS;

- Y0 01.01 pacnioznaBaTh 3aaa4y u/uiu npodsieMy B NpopecCuOHaIbHOM U/HIIN COLU-

QJIbHOM KOHTEKCTE;

- Yo 02.02 uckarp unpopmanmo B cetu MHTEpHET, C UCIONB30BaHUEM (QHIBTPOB U

KJIFOUEBBIX CJIOB;

- Y0 03.04 npuMeHSATh COBPEMEHHYIO HAyYHYIO TPO(PECCHOHATBHYIO TEPMUHOIOTHIO;

- Yo 07.03 ucnionp3oBaTh 3HEProcOEpEramIme U pecypcocoeperarmnme TeXHOJIOTHA B

npodeCCHOHATBLHOM 1eATEbHOCTH 110 CIIEUAIbHOCTH,

MartepuanbHoe o0ecriedeHmne:

Mertonnueckre yka3zaHus, KOHCIIEKT JIEKIUI, pa31aTOYHbIA MaTepruall JjIsl pacyeTa
OO0opynoBaHme: He UCTIOIb3YETCA

3ananue: [IpousBectu pacueT OCHOBHBIX NapaMETPOB aKCHAIbHO-IIOPIIHEBOW THIPOMAIIIH-

HBI.

Kparkue Teoperudeckue cBeleHUs

AKCHaJIBHO-TIOPILIHEBBIE THAPOMOTOPBI - 3TO PAa3HOBUIHOCTH POTOPHO-TIOPIIHEBBIX THIPO-
MalIMH C aKCHUAJIbHBIM PACIIOJIOKEHHEM IWIMHIAPOB (T.€. pacIoyiararoTcsi BOKPYT OCH BpalleHUS
0JI0Ka LMIMHIPOB, MapajuleIbHbl WM PACIOIAraroTCs M0 HEOONbIINM YIJIOM K ocH). MoTopsl u
HAcCOChI JAHHOT'O THIIa UMEIOT aHAJIOTUYHYIO0 KOHCTPYKLHUIO.

AKCHaNTbHO-TIOPUIHEBBIE THIPOMOTOPHI C HAKJIOHHBIM OJOKOM HCHOJB3YIOTCS B MPHUBOIAX

MOOUJIBHBIX MAIIMH, CTAHOYHBIX THAPONPUBOIAX, peccax U CIOCOOHBI paboTaTh Ha JABICHUSX 10
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450 Gap, pa3BUBaEeMbIi KpyTALIHA MOMEHT mipu 3ToM aocturaet 6000 Hm. YacToTs! BpameHust 10c-
turatoT 5000 06/MuH.

I'napoMoTOpB! JAaHHOTO THUIA KaK MPABUJIO PEBEPCUBHBIE, U B 003aTEIbHOM MOPSJIKE Tpe-
OYIOT MOAKIIIOUEHMSI JPEHAKHOU JIMHUY.

KOHCTpYKTUBHO aKcHalbHO-IIOPUIHEBBIE FMAPOMOTOPEI MOI'YT UMETh ITOCTOSIHHBIM M pery-

JUPYEMBIiA paboumii 00BeM.

1-Ban; 2 — kopnyc; 3 — HaKJIOHHBIN JUCK; 4 — MIAPHUP MOPILHS; 5 — HOpUIEHb; 6 — OJI0K

HWINHAPOB; 7- MpYXHUHA; 8 — KpbIlIKa; 9 — IUIyHXep UWINHApa peryaupoBku; 10 — runb3a nu-

JUHApPA PeryiupoBky; 11 — noAnsITHUK NpyXUHBI;, 12- perynupyemas npyxuHa; 13- peryiaupo-
BOYHas BTyJIKa; 14- moAmuMnHUK; 15 — apMupoBaHHas MaHXkeTa

Pucynok 20.1 -Perynupyemslii akCHaIbHO-IIOPIIHEBOM THAPOMOTOP € HAKIIOHHBIM IUCKOM

MeTtoauka pacyera OCHOBHBIX IAPAMETPOB AKCHATbHO-NOPIIHEBOH MMAPOMAIIMHbI

Pacyer mopmHeBoi rpynmnsl
HcxomupiMu mapameTpaMu sSBISIIOTCS yactora BpamieHus N (n=1500 o6/MuH) >3 pexTuBHas
(mone3nas) nogaya Q,g, 1aBIEHUE HATHETAHHA P, U BEIMUYMHBI MEXaHHYECKOTO #yex U OOBEMHOTO

o KILJL.

Tab6nuna 20.1 UcxoaHuble JaHHbBIE

Bapuant OddexturHas mo- | lasnenue P, | Bapuant | Oddexrupnas monaya | Jasnenue P,
naua Qad, 1/MuH MIla Qad, a/mMun MlIla
1 20 6,3 7 80 20
2 30 10 8 90 22
3 40 12 9 100 25
4 50 14 10 110 32
5 60 16 11 120 35
6 70 18 12 130 35
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Tabmuua 20.2 -3HadyeHus K03 PUIUEHTOB MOIE3HOTO NEHCTBHUS 00BEMHBIX THIPOMOTOPOB

TUITI HACOCA O6mwmii KT/ 1y O6bémubi KITT no
IECTEPECHHBIC 0,80-0,85 0,90-0,94
IUIaCTUHYATHIE 0,60 -0,85 0,70-,.90
AKCHaTBHO-TIOPITHEBBIC 0,85-0,90 0,95-0,98
PannansHO-nIOpIITHEBEBIE 0,85-0,90 0,95-0,98

ITo 3apanHol > dexTrBHOM nogaye Q,y onpenenseTcs TeopeTudecKas (pacyeTHas)

nonava Q,,, mo popmyse 20.1:

Qs
Qp =2 (20.1)
no

Hcxons W3 3amaHHO 4YacTOTHI BpAIllGHUsl N, ONpPENeNsoT padouunii o0beM Hacoca (, IO
dbopmyne 20.2:

q=-= (20.2)

n

Tabmuna 20.3 PexomenayemMoe 4ucao HUIMHAPOB THAPOMOTOPA

Pacxo/1 Ha OJHH 06OPOT B CM° o 100 100-250 Csbrme 250

PexomenayeMoe 4uciio HUIMHAPOB Z 7 9 11

[Tocne ompenenenus ( M3 Karajlora BBIOMpAeTCS HACOC, MMEIOMIMNA OIMKaWIIHN
6onpmuil pabounit 06BEM.

KpyTsmuit MOMEHT akCcHanbHO-TIOPLUIHEBOTO THAPOMOTOpa ofpeessercs no gopmyine 20.3

2.7 (20.3)

[Tonesnas MmomiHOCTH Ha Baity rupomortopa N, ,kBT, onpenensiercs mo ¢popmye 20.4

M n
N =
" 95525

(20.4)
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HOpﬂI[OK BbIITOJTHCHU A paGOTBI:

1. IIpousBecTH pacdeT akCUaIbHO-IIOPLIHEBON THIPOMAILINHBI
2. BbIOpath 10 0Iy4eHHBIM AAHHBIM THIPOMOTOP, PACCYMTATh MOIIHOCTb
3. YcTHas 3ammura padoTHI.

(I)opMa NnpeacraBjJeHusl pe3yjabTara:

Pacuer opopmuts cormmacao 'OCT Ha nucrax hopmara A4

Kpurepun onenkmu:

OTnu4HO — paboTa BHIMOJIHEHA BEPHO B TIOJTHOM 00BEME

Xopo11o — ecTh OIMOKH B pacyeTe, BEpHO BEIOpaH I'MJIPOMOTOP

Y 10BIETBOPUTENBHO —€CTh OIIMOKHU B pacyeTe, He BEPHO BbIOpaH ruApOMOTOp

HeynosnerBopurenbHO — paboTa He BBIIIOJIHEHA

99



IIpakTyeckas padora Ne 21

IMunpaBnuueckuii pacueT TpyOompoBoIa
Heab: N3yunth METOAUKY FHAPABINYECKOTO pacueTa TpyOonpoBoia

Bbinosinus patoty, Bel Oyaere:

ymembs:

- Y 2.1.02 BBINOJHATh NPUHIMIHAIBHBIC THAPABINYECKUE CXEMbI COIIACHO TpeboBa-
Hult ['ocyaapCTBEHHBIX CTaHIAPTOB;

- ¥ 2.1.03 onuceiBaTh paboTy MPUBOJA U CUCTEMBI YIIPABIICHUS 110 LIUKITY;
- ¥V 2.1.04 cocrapnsaTh pyHKIIMOHAIBHYIO HUKIOTPAMMY
- ¥V 2.1.06 BeIOMpaTh THIPOABUTATEIH, THAPOMAIINHBL, THAPOANIAPATYPY, KOHIUIHO-

Hepbl padoyero Tejaa U BCIIOMOTraTellbHbIE YCTPONCTBA ¢ TPEOYEMbIMU TEXHUYECKUMHU X a-
paKTEepUCTUKAMU;

- ¥ 2.2.0]1 npoekTupoBaTh CUCTEMBI YIIPABICHUS;

- Yo 01.01 pacnio3naBaTh 3a/1a4y W/Uiau MpodiieMy B MpoPecCUOHATBHOM W/UIIH COLIH-
AIbHOM KOHTEKCTE;

- Yo 02.02 uckarp unpopmanmo B cetu MHTEpHET, C UCIONB30BaHUEM (QHIBTPOB U
KJTFOYEBBIX CJIOB;

- Y0 03.04 npuMeHSATh COBPEMEHHYIO HAyYHYIO TPO(PECCHOHATBHYIO TEPMUHOIOTHIO;
- Yo 07.03 ucnionp30BaTh 3HEProcOSPErarIIne U pecypcocoeperarmme TeXHOJIOTHA B
npodeCCHOHATIBLHOM 1eATEbHOCTH 10 CIIEUATBHOCTH,

MarepuajbHoe obecnedeHne:

Mertonnueckre yka3zaHus, KOHCIIEKT JIEKIUI, pa31aTOYHbIA MaTepruall JjIsl pacyeTa

OGopy/noBaHue: HE HCIIOIb3YEeTCS

3ananme: [IpousBecTy ruipaBIuvecKuil pacueT TpyooIpoBoia

MeTtoauka pacuera

CornacHo pekomengamusMm cranaapra COB PC 3644- 72 npu BIOOpE CKOPOCTH B HANOPHOM
TPYOOIIPOBOJIC YUHUTHIBAIOT paboyee JaBlieHUE

Tabnuma 21.1 ckopocTh B HATOPHOM TPYOOIPOBOIE

Ppas, MIla 2,5 6,3 16 32 63 100

Upran, M/C 2 3,2 4 5 6,3 10

st crusHbix MarucTpanei vey = 1,5+2,5 m/c.
Jlins scacvisarowux ve < 1,6 M/c.

BHyTpeHHUI TuamMeTp BCachIBAIOIINX, HAMIOPHBIX U CIMBHBIX TPYOOIIPOBOJIOB OIIpEENseT-
cs o ¢popmyne 20.1:
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B e (21.1)

I7Ie: L- CKOPOCTh ITOTOKA pabouei KHUIKOCTU B HAIIOPHOM, CIIMBHON MJIM BCACHIBAIOLIEH MarucTpasix.
JlaMeTp BcachIBaIOILETro TPyOONpOBOAa OOBIYHO IPUHUMAIOT PaBHBIM IUAMETPY CIIMBHOIO.

Haiinennple nuaMeTpbl HEOOXOAMMO CpPaBHUTH CO CTaHAAPTHBIMU 3HaueHusMu 1o ['OCT
16516- 80: 1; 1,6; 2; 2,5; 3;4.;5; 6; 8; 10; 12; 16; 20; 25; 32; 40; 50; 63; 80; 100; 125; 160.

MuHUMaNbHO JOMYyCTUMasl TOJIIMHA CTEHKU TPYyOOIpPOBOJOB, ompeaenseTcs no (opmyie
20.2:

= Ko, mm (21.2)

rae P- pabGouee naBnenue, Mlla;

K6-koapdunment 6e3onacuoctu, Ko= 4+8;

[csp] — BpeMeHHOE conpoTHBIEHHE pacTsDKeHHIO Matepuana Tpyobl, MIla; [oy,] BeIOHpaercs u3
tabmuie 21.2 ams BHIOpAaHHOM MapKU CTaJH.

Tabnuua 21.2 - Mexanudeckue CBONCTBA CTallel, MPUMEHSIEMBIX JJISl THIPABINYECKUX TPYyOOIpo-
BOJIOB

MexaHnueckue CBOHMCTBa Mapku ctanu
10 20 35 |45 1012 | 15X 20X 40X 30XT'"CA

Bpemennoe comportuenenue | 343 | 412 | 510 | 589 | 422 | 412 431 618 491
pactskenmo [0, ], MIla

Hanopnast Maructpaib nposepsieTcss Ha MPOYHOCTh MPH THIPABINYECKOM YAape, BO3SHUKAIO-
MM TIpH NIEPEKIII0UYeHNH pacnpenenurens, no popmyne H.E. XKykosckoro:

AP, =pv,-a (21.3)

r7ie p — IIOTHOCTh paboueil ®KHUIKOCTH, Kr/M;
Ly — CKOPOCTh TTOTOKA B HAIIOPHOW MarucTpaim, M/c;
a — CKOPOCTh PacIpOCTpaHEHHs YAApHOW BOJIHBI, M/C; JUII MHHEpaIbHBIX Macen a = 1200 — 1400
m/c.
Iocne onpenenenus APy, HaxoauTcs MaKCHMaJIbHOE JIaBJIEHHE B THIPOCUCTEME, IIPOBOIUTCS
CPaBHEHHE C [Gyp| UM J€TaeTcsi BBIBOJ O IPOYHOCTH TPYOBI.

IHopsiaok BbINOJIHEHHS PA0OTHI:

1. [TpousBecTH rUIpaBIUYECKUI pacueT TpyoOnpoBoIa

2. YcTHas 3ammra paboThl.

101



(I)opMa NnpeacraBJeHusl pe3yjabTara:

Pacuer opopmuts cormmacao 'OCT Ha nucrax hopmara A4

Kpurepun onenkn:

OtnnuHO — paboTa BBIIOIHEHA BEPHO B IIOJIHOM 00BEMeE

XopouIo — ecTh OIIMOKH B pacyeTe, pacyeT BHIIIOJIHEH B IIOJHOM 00beMe

VY 10BI€TBOPUTENEHO —€CTh OLUIHMOKK B PAacyeTe, pacyeT BHIMOJIHEH HE B IOJHOM 00beMe

HeynosneTBoputenbsHO — paboTa He BBIIOJIHEHA

102



IIpakTnyeckas padora Ne 22

Pacuer IOTCPb AaBJICHUA B THAPOCUCTEMC

He.]]b: I/IBYLII/ITB MCTOJUKY pacuc€Ta IMOTEPh JABJICHHA B THAPOCUCTEME

Bbinosinus patoty, Bel Oyaere:
ymemb:

- Y 2.1.02 BBINOJHATh NPUHIMIHAIBHBIC THAPABINYECKUE CXEMbI COIIACHO TpeboBa-
Hult ['ocyaapCTBEHHBIX CTaHIAPTOB;

- ¥ 2.1.03 onuceiBaTh paboTy MPUBOJA U CUCTEMBI YIIPABIICHUS 110 LIUKITY;

- ¥V 2.1.04 cocraBnsaTh PyHKIIMOHAIBHYIO HUKIOTPAMMY

- ¥V 2.1.06 BeIOMpaTh THIPOABUTATEIH, THAPOMAIINHBL, THAPOANIAPATYPY, KOHIUIHO-
Hepbl pabodero Tella U BCIOMOTAaTeNIbHbIE YCTPOHCTBA C TPEOYEMbIMH TEXHHUECKUMH X a-
PaKTEepUCTUKAMU;

- ¥ 2.2.0]1 npoekTupoBaTh CUCTEMBI YIIPABICHUS;

- Yo 01.01 pacnio3naBaTh 3a/1a4y U/UiIu MpodieMy B MPOPeCCUOHATBHOM U/UIU COLIH-
AIbHOM KOHTEKCTE;

- Yo 02.02 uckarp unpopmanmo B cetu MHTEpHET, C UCIONB30BaHUEM (QHIBTPOB U
KJTFOYEBBIX CJIOB;

- Y0 03.04 npuMeHSATh COBPEMEHHYIO HAyYHYIO TPO(PECCHOHATBHYIO TEPMUHOIOTHIO;
- Yo 07.03 ucnionp3oBaTh 3HEProcOEperamInme u pecypcocoeperaronme TeXHOJIOTUN B
npodeCCHOHATIBLHOM 1eATEbHOCTH 10 CIIEUATBHOCTH,

MarepuajbHoe obecnedeHne:

Mertonnueckre yka3zaHus, KOHCIIEKT JIEKIUI, pa31aTOYHbIA MaTepruall JjIsl pacyeTa

OGopy/noBaHue: HE HCIIOIb3YEeTCS

Saua}me: HpOI/I3BeCTI/I MMPOBECTU PACUCT IMOTCPH AaBJICHHUA B THAPOCUCTEMEC

Meroauxka pacyera

[Ipu pacuere rUAPOCUCTEM ONPENEISAIOTCA MOTEPHU JABICHUS Ha BCEX ydacTKax TpyOo-

MpoBOAa- HAITOPHOM, CJIMBHOM M BCACbIBAIOIICM.

A) Onpenenenue MoTepu AaBICHUS B JIMHUHM BCACBIBaHMS, onpenensercs mo Gopmy-
ne 23.1

APB = AP}B + APB + APMB (22.1)

rae APge- motepu naBlieHUs Ha BcachlBaroieM GuibTpe (MpU yCIOBUH, €CIU OH €CTh);

APne6 - TUHEWHbIE IOTEPU B TUHUM BCACHIBAHMUS;
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APm6 - MECTHBIE MTOTEPHU.

b) Onpenensiem nmorepu AaBiaeHUs B IMHUW HarHETaHUs, onpeaessieTcs mo gopmyse 23.2

APH = > APar. +A Pnn + APMH
(22.2)
rze XAPar - notepu AaBjIeHU B alaparype, yCTaHOBJIEHHON Ha JIMHUU HarHETaHMs;
A PiH - TuHEHbIE IOTEPU JaBJICHUS B IMHUM HarHETAHNUS;
APMH - MeCTHbIE [TOTEPU B JINHUU HarHETAHUSL.
B) [ToTepu naBieHus B JIMHUU CIIMBA, onpezaensercs no ¢gopmyie 23.3
APcit = XAPan + APnci + APmcn (22.3)
rze XAPan - notepu naBieHus B anmaparype, yCTaHOBJICHHOM B IMHUU CIIUBA;
AP, APM - nuHeliHbIE U MECTHBIE TIOTEPU JAABJICHUS B JIMHUU CIIMBA.
[ToTepu naBneHus B anmapartype onpenensorcs no gopmyine 23.4
Q 2
, MlIla

APan:APOan

HOM

(22.4)

rie AP°,; - MOTepH JaBJeHUs B annapaTe Mpyu HOMUHAILHOM pacxoje, MI1a;

Q- pacu€rHbIi pacxon;

Qion - HOMHHATBHBIHA PacXo/T..

JIuHeliHbIe OTepH JAaBICHUS B MAaruCTpalsiX ONpeaensoTcs no gopmyie 23.5:

_ Aol (22.5)

re A — rUAPaBIMYECKUNA KOA(PPUIIUEHT TPEHHUS,;
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. . 3.
p — INIOTHOCTH BBIOpaHHOM paboyueil KUAKOCTH, KI/M",

L - CKOPOCTb MOTOKA, M/C;

| — IMHA COOTBETCTBYIONIEH MarucTpaim, M/cC.

IM'mapaBaumdeckuiit ko3 dumueHt Tperus A (koddduuent dapcu) onpeaensercs B 3aBUCH-

MOCTH OT PeXHMa JIBU)KCHHS MOTOKa paboyveil KUAKOCTH B HAIIOPHOM, CIMBHOW WIJIM BCACHIBAIO-
el Maructpaiix no ¢popmynam 23.6, 23.7 u 23.8

Y (22.7)

TAC: UV — CKOPOCTh ABMXKCHUA ) KUAKOCTHU B JIMHUMU, M/C,

V — BSI3KOCTb, M/C?

s JIAMAHAPHOTO

64
pexuma: A= e
e
(22.8)
T TypOyJIEHTHOTO pexunma: A= 0,1(A + ﬁ)o’zs
Dy Re
(22.9)

rae A — abcolioTHas! IIEPOX0BATOCTh; A cTalbHbIX TpyO A = 0,1 +0,3 Mmm.

MecTHble OTEpU Hamopa omnpeaenstores no popmyie 23.10:

2 n
AP, = 0,21([9) 7 >.¢ MIIA (22.10)
¥ 1
rae: Q- pacxon, 1/muH,;

Dy- nuametp TpyOsI, MM,

n
Z§ - CyMMapHBbIi K03((UIIMEHT MECTHBIX CONPOTUBICHHM, cM. Tabiuiy 22.1
1

Tabnuna 22.1 - Koa¢pduumeHTsl MECTHBIX MTOTEPh

Bua mecTHOrO COnpoTUBIEHUSA 3HaveHne K0dPHUITHECHT
[IpucoeauHUTENBHBIN MITYIEP (BEHTHIID) 0,15
[InaBHOE pacmupenue 0,36
30JI0THUKOBBIN pacTpeIeTUTENb 0,4
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OOpaTHBIii KIIanaH 0,3
[IpenoxpaHuTeNbHBIN KIIaITaH 0,2
I'uapozamok 0,35
QOuUIbTp HA HATHETAHUU 0,5
Perymupyemsrii npoccenb 0,4
Bxox Mmacia B 111 1,5
Beixon macna u3 111 0,5
N3 2x TpyOOIIpOBOIOB B O/IUH 2+2.5
N3 ogHoro TpybonpoBoaa B 2 1+1,5
N3rub TpyOs! TUTaBHBINA 0,15
N3rub tpyOs! pe3kuii 1,52

Ilopsinok BbINOJHEHHUS PadOTHI:
1. [IpousBectu pacyeT noTepp AaBICHUSA B THAPOCUCTEME

2. VYcrHas 3ammTa paboThl.

(I)opMa NnpeacraBJeHusl pe3yjabTara:

Pacuer opopmuts cornacuo I'OCT nHa nucrax popmara A4

Kpurepun onenkn:

OTnnyHO — paboTa BBINOJIHEHA BEPHO B MTOJIHOM 00beMe

Xopo1110 — ecTh OIIMOKH B pacuere, pacyeT BHIIIOJHEH B IIOJHOM 00beMe

VY 10B1E€TBOPUTENBHO —€CTh OLUIMOKH B pacyeTe, pacyeT BBINOJIHEH HE B IOJTHOM 00beMe

HGYHOBHCTBOPHTGHLHO - pa60Ta HC BBIIIOJIHCHA
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IIpakTnyeckas padora Ne 23

IIpoBepouHBIil pacyE€T rUAPONPUBOIA
Henapb: M3yunTs METOAMKY ITPOBEPOYHOrO pacyera rMIpolpUuBOIa

Bbinosinus patoty, Bel Oyaere:

ymembs:

- Y 2.1.02 BBINOJHATh NPUHIMIHAIBHBIC THAPABINYECKUE CXEMbI COIIACHO TpeboBa-
Hui ['ocyaapcTBEHHBIX CTaHIAPTOB;

- Y 2.1.03 onuceiBaTh paboOTy NMPUBOJIa U CUCTEMBI YIIPABIIEHUS IO LIUKIIY;

- ¥V 2.1.04 cocraBnsaTh PyHKIIMOHAITBHYIO HUKIOTPAMMY

- ¥V 2.1.06 BeIOUpaTh rUIpOABUraTEIM, THAPOMAIINHBL, THAPOANNAPATYPY, KOHIUIKO-

HCPbI pa6oqer0 TCJIa U BCIIOMOI'aTCJIIbHBIC YCTpOﬁCTBa C Tpe6yeMLIMI/I TCXHUYCCKHUMMU Xa-
PAKTCPUCTUKAMU,

- ¥ 2.2.0]1 npoekTupoBaTh CUCTEMBI YIIPABICHUS;

- Y0 01.01 pacioznaBaTh 3aaa4y u/Win npodieMy B IpopecCHOHATHLHOM U/WIIN COLIH-
AJIbBHOM KOHTCKCTCEC,

- Yo 02.02 uckarp unpopmanmio B cetu MHTEpHET, C UCIONb30BaHUEM (QHIBTPOB U
KITFOYEBBIX CJIOB;

- Y0 03.04 npuMeHsATh COBPEMEHHYIO HayYHYIO IPO(HECCHOHATBHYIO TEPMUHOIOTHIO;
- Y0 07.03 ucnonp3zoBaTh sHEprocoeperaromye u pecypcocoOeperaromnme TeXHOIO0T U B
npodeCCHOHATBLHOM 1eATENbHOCTH 10 CIIEUATBHOCTH,

MarepuajnbHoe o0ecnieyeHue:

Mertonuueckre ykazaHusi, KOHCIIEKT JIEKIUI, pa31aTOYHbIA MaTepruall JjIsl pacyeTa

OO0opynoBaHme: HE UCTIOIB3YyETCA

3apanmue: [IpousBectu NpoBEPOYHBIN pacyeT r'UIPONPUBO/IA

MeTtoauka pacuera

[IpoBepoYHBII pacyeT BBIMOJIHACTCS C IEbI0 YCTAHOBICHUS JEHCTBUTEIBHBIX TTapaMeTPOB
TUAPONPHUBO/IA W TPOBEPKH COOTBETCTBUSI BHIOPAHHOTO 00OpYIOBaHUS TPEOOBAHUSM, MPEbSB-

JIACMBIM K pa60Te npuBoaa.

JleificTBUTEIbHOE JaBJIE€HUE, PAa3BUBAEMOE HACOCOM B THAPONPUBOJIE MOCTYHNATEIbHOTO

JABUXKCHUA:

- PU BBIJIBMKEHUU IITOKA ompeaensercs no ¢popmyne 23.1:

“ k + Smm.n APC,’Z

P = m 5 +AP, ,TI4 (23.1)

n
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- U BTSITUBAHHWM IITOKA, OmpeenseTcs no Gopmyie

F

% + SnAPCﬂ
P2 = mg +APHan,HA (23.2)

wm.n

rue Fy, — ycunue Ha mroke, H;
Kip - KO3 UIHEHT, yUUTHIBAIONINI TIOTEPU HA TPEHHE B YIUIOTHEHUAX, Ky = 0,9-0,98;
o 2
Sty Swrn — TUIOMIAAB MOPIIHS U MITOKOBOU MOJIOCTH COOTBETCTBEHHO, M*.
JlefCcTBUTENBHBIH pacxo/ padoueil ®KUIKOCTH, onpeaensercs no popmyie 23.3:

Qn = Quu - AQyT (23.3)

rae Q IH — KelcCTBUTENbHAS 110/1a4a BEBIOPAHHOT'O HACOCa;

AQyT — BeIMYMHA yTeUeK.

AQyt = KyPy, J/MUH
(23.4)

rne Ky — pacuernsiit kospduument yreuek, Ky = 0,005 - 10 i/I1a mun.

JleiicTBUTENBHAS CKOPOCTh IITOKA TUAPOIMINHAPA, onpenensercs no gopmyne 23.5

Q.1
3 =$O,M/c (23.5)

1%

Pacxoxnenne mexnay 3amannbivu 113 n geiictButensabiMu [11 mapaMeTpamMu onpenensroTes
no popmyne23.6:
7. -1
e 3T‘)100% (23.6)

3

Iopsinok BbINOJIHEHUS PA0OTHI:
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1. IIpousBecTy NPOBEPOUHBIN pacyeT T'HIAPONPUBOIA

2. YcTHas 3ammra padoThL.

dopma npeacTaBIeHUs pe3yJbTaTa:

Pacuet opopmuts cornacuo 'OCT na nucrax popmara A4

Kpurepum ouenku:

OtnnyHO — paboTa BBHIIOIHEHA BEPHO B IIOJIHOM 00BEMe

Xopo1o — ecTh OIUOKHU B pacyeTe, pacyeT BBIITOJIHEH B ITOJTHOM 00beMe

VY 10BI€TBOPUTENBHO —€CTh OLUIMOKH B pacyeTe, pacyeT BINOJIHEH HE B IOJHOM 00beMe

Hey,I[OBJ'IeTBOpI/ITGHBHO — pa60Ta HC BBIIIOJIHCHA
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IIpakTnyeckas padora Ne 24

Onpenenenne mourHoct v KI1/ runponpusoa
Heab: M3yuuts MeTonuky pacdyera momiHocTu U KIITJI ruaponpuBoaa

Bbinosinus patoty, Bel Oyaere:

ymembp:

- Y 2.1.02 BBINOJHATh NPUHIMIHAIBHBIC THAPABINYECKUE CXEMbI COIIACHO TpeboBa-
Huil ['ocyjapcTBEeHHBIX CTaHAAPTOB;

- ¥ 2.1.03 onuceiBaTh paboTy MPUBOJA U CUCTEMBI YIIPABIICHUS 110 LIUKITY;

- ¥V 2.1.04 cocraBnsaTh PyHKIIMOHAIBHYIO IUKIOTPAMMY

- ¥V 2.1.06 BeIOMpaTh THIPOABUTATEIH, THAPOMAIINHEL, THAPOANTIAPATYPY, KOHIUIIHO-

Hepbl padoyero Tejaa U BCIIOMOTraTellbHbIE YCTPONCTBA ¢ TPEOYEMbIMU TEXHUYECKUMHU X a-
paKTEepUCTUKAMU;

- ¥ 2.2.0]1 npoekTupoBaTh CUCTEMBI YIIPABICHUS;

- Yo 01.01 pacnio3naBaTh 3a/1a4y W/Uiau mpodieMy B MpoPecCHOHATBLHOM H/UITU COIH-
AIbHOM KOHTEKCTE;

- Yo 02.02 uckarp unpopmanmo B cetu MHTEpHET, C UCIONB30BaHUEM (QHIBTPOB U
KJTFOYEBBIX CJIOB;

- Y0 03.04 npuMeHSATh COBPEMEHHYIO HAyYHYIO TPO(PECCHOHATBHYIO TEPMUHOIOTHIO;
- Yo 07.03 ucnionp3oBaTh 3HEpProcOEperaIme U pecypcocoeperaronme TeXHOJIOTHA B
npodeCCHOHATIBLHOM 1eATEbHOCTH 10 CIIEUATBHOCTH,

MarepuajbHoe obecnedeHne:

Mertonnueckre yka3zaHus, KOHCIIEKT JIEKIUI, pa31aTOYHbIA MaTepruall JjIsl pacyeTa

OGopy/noBaHue: HE HCIIOIb3YEeTCS

3aganme: [Ipoussectu pacuer momHocty u KITJI runponpusona

Meroauka pacuyera

[TonHas MOIIHOCTH FMAPONIPUBO/Ia paBHA MOIIIHOCTH, MOTpebsieMoil HacocoM, KBT, onpene-

asiercs o popmysie 24.1

Q.p
N ==L xBm
"= 60n, (24.1)

rae Q,—Togaya Hacoca, J1/MHUH;
Pa- JaBIIE€HHE, pa3BUBaeMoe HacocoM, Mlla;

Ny — oommmii KITJ] Hacoca.
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[Tone3nas mMomHOCTh rUAPONPUBOAA Nyo,, ONpenessieTcsi Kak cyMMa JelCTBHUTEIbHBIX
BbIXO/JHBIX MOIIHOCTEH rUAPOABUraTe el TaHHON THAPOCUCTEMBI, KOTOPBIE OMPEAEIISIOTCS 0 UX

HeﬁCTBHTeHBHBIM BBIXOJHBIM IIapaMeTpaM, IMOJTYUECHHBIM B IIPOBEPOYHOM PACUCTE:

- JEHWCTBUTENIbHAasl MOIIHOCTh Ha WTOKe rugpouununapa N, kBT, onpenensercs

no ¢popmyne 24.2
Fou

_ Y

N
21000

(24.2)

rae F — ycunue Ha mtoke ruapounnusapa, H;

Uy — ﬂeﬁCTBHTCHBHaH CKOPOCTB IIEPECMCHICHH A BBIXOAHOI'O 3BCHA 'MAPOIHUINHAPA, M/C;

[Momusrit KITJ] npoekTrpyeMoro ruaponpuBoa, onpeaensercs no gopmyne 24.3:

nojn

Mo (24.3)

O6bem ruapodaKa onmpenenseTcs B 3aBUCMMOCTH OT TIPOU3BOJAMTENILHOCTH Hacoca 1mo Qop-

myie 24.4:
V6 =12 (3+5) Qu (24.4)
Ilopsinok BbINOJIHEHHUS PadOTHI:
1. IIponsBecTr MPOBEPOUHBIN pacyeT THAPOIPUBOIA

2. VYcrHas 3amura paboThl.

®opma npeacraBiaeHus pe3yJbTara:

Pacuet opopmuts cornacao 'OCT nHa nucrax popmata A4

Kpurepun ouenku:

OTnnyHO — paboTa BBINOJIHEHA BEPHO B MOJIHOM 00beMe

Xopo1o — ecTh OMUOKHU B pacyeTe, pacyeT BBIITOJIHEH B ITOJTHOM 00beMe

VY 10BIETBOPUTETHLHO —€CTh OITMOKH B pacdeTe, pacyeT BBHIIIOJHEH HE B TIOJTHOM 00BheMe

HeynosnerBopurensHo — paboTa HE BBINOJIHEHA
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IIpakTnyeckas padora Ne 25

TernoBol pacyeT TUAPONPUBOIA

Henab: N3yunTh METOAUKY TEIUIOBOTO pacyeTa IMApONpUBOIA

Bbinosinus patoty, Bel Oyaere:
ymemb:

- Y 2.1.02 BBINOJHATh NPUHIMIHAIBHBIC THAPABINYECKUE CXEMbI COIIACHO TpeboBa-
Hult ['ocy1apCTBEHHBIX CTaH/IaPTOB;

- ¥ 2.1.03 onuceiBaTh paboTy MPUBOJA U CUCTEMBI YIIPABIICHUS 110 LIUKITY;
- ¥V 2.1.04 cocraBnsaTh PyHKIIMOHAIBHYIO IUKIOTPAMMY
- ¥V 2.1.06 BeIOMpaTh THIPOABUTATEIH, THAPOMAIINHBL, THAPOANIAPATYPY, KOHIUIHO-

Hepbl padoyero Tejaa U BCIIOMOTraTellbHbIE YCTPONCTBA ¢ TPEOYEMBbIMU TEXHUYECKUMU Xa-
paKTEepUCTUKAMU;

- ¥ 2.2.0]1 npoekTupoBaTh CUCTEMBI YIIPABICHUS;

- Yo 01.01 pacnio3naBaTh 3a/1a4y W/Uiau MpodiieMy B MpoPecCUOHATBHOM W/UIIH COLIH-
AIbHOM KOHTEKCTE;

- Yo 02.02 uckarp unpopmanmo B cetu MHTEpHET, C UCIONB30BaHUEM (QHIBTPOB U
KJTFOYEBBIX CJIOB;

- Y0 03.04 npumeHsATh COBPEMEHHYIO HAyYHYIO IPO(PECCHOHATBHYIO TEPMUHOIOTHIO;
- Yo 07.03 ucnionp3oBaTh 3HEProcOEpEramIme U pecypcocoeperarmnme TeXHOJIOTHA B
npodeCCHOHATIBLHOM 1eATEbHOCTH 10 CIIEUATBHOCTH,

MartepuanbHoe o0ecriedeHmne:

Mertonnueckre ykazaHusi, KOHCIEKT JIEKIUI, pa3AaTOUYHbIA MaTepHa I pacyera

OO0opynoBaHme: He UCTIOIb3YETCA

3apanmue: [IpousBectu TEMIOBOM pacyeT ruApONPUBOIA

Meroauxka pacyera

TeroBol pacyeT BBIMOJHSAIOT C IEJbI0 OMpPENETICHUsI YCIOBHM pabOThl THAPOIPUBOAA,
yTOUHEHHUs 00beMa THAPOOaKa M MOBEPXHOCTH TEIJIOOTIAYH, a TAKKE BBISIBICHUS] HEOOXOIUMOCTH
MPUMEHEHUS TeIJI00OMEHHHUKOB. Komu4ecTBO TEIUIOTHl WM TemioBoi sHepruu E., momydaemoe
paboueii KUAKOCTHIO B €IMHUILY BPEMEHHU, COOTBETCTBYET MOTEPSHHON B TUAPOIPUBOEC MOIITHOCTH

U ompenensercs mo ¢popmyne 25.1:

Em=AN-Nn=Nn- Npox (25-1)

YcnoBue npruemMIIeMOCTH TEIMIIOBOTO PEXUMa B THAPOIIPUBOIC UMEET CIEAYIOIIHA BUI;
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ATyCTSTuonz TMax' TO Max (252)
rae: ATy~ mepenaj TeMneparyp Mexay padoueil )KUIKOCTbIO U OKPY KAIOIUM BO3yXOM
T on~ MAKCHMaJIBHO JIOMYCTUMBIN Mepenaja TemIepaTyp Mexay padodel >KUIKOCTbIO U OKPY-
JKarOLUM BO31yXOM
Tyax- MAKCUMAJIBHO JIOIyCTUMAsi TeMIeparypa padboyeit KUJIKoCTH (COOTBETCTBYET MUHUMAIIb-
HO JIONYCTUMOM BSI3KOCTH, YKa3aHHOM B TEXHUYECKUX YCIOBHSIX )

T0 max - MAKCUMAaJIbHAS TEMIIEPATypa OKPY>KAIOIIEro BO3IyXa

[Tnomans MOBEPXHOCTH TEILIOOOMEHa, He0OXouMast ISl TOAepKAHU Meperaga TeMIepa-

TYpBI OIpeessieTcs mo Gpopmye:

A > EFH
~ K -Kpp"AT o’

(25.3)
rae: K6 u Ktp- koaddunmenTs! Teronepenauu rugpodaka u Tpyo

K6 =8-12 st ruapobaka

Ktp=12-16 nns tpy0

ITopsinok BbINOJIHEHUs PadOThI:
1. TlpousBecTu TEMIOBOM pacueT rUAPONPUBOAA
2. BriOpartb TemI000MEeHHUK

3. YcrHas 3ammTa paboTHI.

®dopma mpeacTaBjieHus pe3yJbTaTa:

Pacuer opopmuts cornacio I'OCT nHa nucrax popmara A4

Kpurepun onenkn:

OTnnyHO — paboTa BHIMOIHEHA BEPHO B MOJHOM 00beMe

XopoIo — eCTh OMUOKH B pacyeTe, pacueT BHITIOJHEH B MOJTHOM 00beMe

VY 10BIETBOPUTETHFHO —€CTh OIIMOKHA B pacueTe, pacueT BHIMIOJHEH HE B TOJHOM oOBeMe,
BBIOpaH TETJI000MEHHUK

HCYILOBJ'ICTBOpI/ITeHBHO - pa60Ta HC BBIIIOJIHCHA
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IIpakTnyeckas padora Ne 26
C60pKa HpHHHHHHaHBHOﬁ IMHEBMOCXEMBI C UCITIOJIB30BaAHHUEM JIOTHYCCKUX ITHEBMOKJIAIIAHOB

¢ dpyakumsamu «JA», «HET», «Wy», «1JIN»

eab: M3yuuTh moruvyeckue onepauu

Boinoainus padorty, Bl Oynere:

ymembs:

- ¥V 2.2.01 npoekTupoBaTh CUCTEMBI YIIPABJICHUS;
- Y0 01.01 Pacno3naBarp 3ama4y u/wim npodiemMy B popeCCUHOHAIBHOM H/UJIH COIIH-

ATHPHOM KOHTEKCTE;
- Yo 01.01 pacrio3HaBaTh 3a1a4y W/HIU MPOOIeMy B MPOPECCHOHATHHOM H/UITU COIIH-

QIBHOM KOHTEKCTE;
- Yo 02.02 uckarp unpopmanmio B cetu MHTEpHET, C UCIONb30BaHUEM (QHIBTPOB U

KJTFOYEBBIX CJIOB;
- Y0 03.04 npuMeHATh COBPEMEHHYIO HaAYYHYIO TPO(HEeCCHOHATEHYIO TEPMUHOJIOTHIO;
- Y0 07.03 ucnonp3oBaTh sHEprocoeperaroiime u pecypcocoOeperaroime TeXHOJIOTUU B

HpO(l)CCCHOHaHBHOﬁ JOCATCIbHOCTHU 110 CIICLHUAJIBHOCTH,

MaTepnaﬂbnoe odecmeyeHue:

MeTtoauueckue YKa3aHHsl, KOHCIICKT JICKL[I/Iﬁ, pa3,[[aT0‘IHLIfI MaTepual Ui pacucTa

O6opyaoBaHue: HE UCIIOJIB3YETCS

Sauaﬂne: I/IsyquI/Ie ITHECBMOCXCMbI C HMCIIOJIBb30BAHUEM JIOTHYCCKHX ITHCBMOKIJIAIIAHOB C

byakuusmu «JA», «<HET», «Wy», «JIN»

KpaTkue Teopernyeckue cBeIeHHA:

Onepanuy BBITOJIHAIOTCS CIIEHUATIBHBIMU JIOTUYECKMMH KJIallaHAMHU, PEAIN3YIOLIMMHU IPO-
creifmue noruueckue pynkuuu (dorudeckue onepauun) — HET, A, U, WA (pucyuku 1 — 4). Pa-
6ota snoruueckor (QyHKIMM 334a€TCs ¢ MOMOLIbI0 TabmuIpl uctTuHHOCTU. [lpu atom, mox «1» mo-
HUMAETCsl BBICOKMI YpPOBEHb JABJICHUS, JOCTATOYHBIN JUIsl NMEPEKIIOUYEHHUS JIOTMUYECKOT0 KialaHa
(Jame Bcero AaBieHUE MUTaHUA), IO «0» - HU3KUN YPOBEHb JABJICHHS, HEAOCTATOYHBINA JIJIs TTepe-
KJIIOUEHUS KianaHa (MK TOCTaTOYHBIN JUIsl BO3BpaTa ero B MCXOAHOE COCTOsIHME, yaie Bcero - 0

6ap).
Jlornueckas onepauus HET (nHBepcusi, OTpUIlaHKE): HA BBIXOJIE MPUCYTCTBYET «1» (BBICO-
KU ypOBEHb JaBiieHUs), eciau Ha Bxoje HE mpucyrcTByeT BbicOkMiT ypoBeHb AaBlieHUs (T.€. €CiH

Ha BXxoje «0» (pucyHok 1).

X=1 X
2 X=a A
a=0 —{>—T\A W W [a]x 8—5_
10 1 |3 011 4 $
O _. vix:,'o 1 a
@ AL
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Pucynox 1 — Peanuzarus noruueckoit pynkiuu HET(X =2).
Jloruueckas oneparnus JJA (mOBTOpeHUE): 3HAUCHUE CUTHAJIA HA BBIXOJE MOBTOPSIET 3HAUEHHUE CUT-

Haja Ha BXoJie (PUCYHOK 2).

=|o[x
—_
D
—
1Y

Pucynox 2 — Peanuzarus norudeckoit pyakuun JJA(X = a).
Jlornueckast onepauust 1 (Jrorudeckoe yMHOKEHUE, KOHBIOHKIMS): HA BBIXOJE MPUCYTCTBYET «1»
TOJILKO TOT/Ia, KOI'Zla Ha MEePBOM BXOJi€ MPUCYTCTBYET «1», M Ha BTOpOM BXOj€ MPUCYTCTBYET «1»
(M1 na Tperbem, U Ha yerBépTom, U T.11. ...).

X=a-b X
a|b|X
olofo] (&
1]0j0

0[(1|0

dimE ° "

Pucynok 3 — Peanuzanus noruueckoit pynkuuu U (X =a x b).
Jlornueckast onepauust MJIN (;ioruueckoe ciiokeHue, JU3bIOHKIINSA): Ha BBIXOJE MPUCYTCTBYET «1»,
ecnu Ha mepBoM Bxoae mpucyrctByeT «1» MJIM na BTOpoM Bxone mpucyrctByer «1» (MJIM Ha
tpetbeM, NJIU na verBéprom, UM u 1.1. ...).

= X=a+b
X=1 X
alb|X
0of(o|o0
o o o -4 T 2|
0|1(1
=0 a=0 b=1 a=1 1|1]1] a b

Pucynox 4 — Peanuzarus noruueckoit pynkiuu NN (X =a +b).
PaccmoTpuM mprMeHeHHE NMHEBMAaTUYECKOM JIOTMKM Ha MPUMEPE YCTAHOBKH JUIsl MEepeMElICHUs

npyTKa (pUCYHOK 5).
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nornyeckasn
cXema

Pucynok 5 — YcranoBka 11 nepeMeLeHns IpyTKa
d, b, C — KOHCYHEIC BBIKJIFOYATECIIN; d, € — KHOIIKH YIIPaBJICHHS.

[TpyTox momaércsi B HUKHIOK 4acTh kEnoba (11 nanbHeHIel TpaHCIOPTUPOBKH) C IIOMOIIBIO T10-
JIAOUIEr0 MEXaHW3Ma IPHU BTATMBAHUM LMMHAPA. [logada ocyiiecTBiseTCs MpyU HaXXaTUH OJHOMU
U3 KHONOK — «d» unu «e». [lpu 3ToM 175 ocyiecTBiIeHHs Mo1a4yl He0OX0IMMO, YTOOBI BBIMOJIHS-
JIOCh PAJl YCIIOBUM: CEMapaTop MOJDKEH HAXOJIUTHCA B UCXOAHOM COCTOSIHMU (ITOK IUJIMHAPA BBI-
JIBUHYT, BKIIOYEH KOHEYHBIN BBIKIIOYATENh «a»), B CemapaTope MOJKEH ObITh MPYTOK (BKIHOYEH
KOHEYHBIN BBIKITIOYATEh «b)»), H MECTO JUIsl TTOIa9H MIPYTKA JTOJKHO OBITH CBOOOIHBIM (OTKIIFOUEH
KOHEUYHBIN BBIKJTFOYATEIb «C»).

Ecnu 0603HaunTh uepe3 X CUTHA yIpaBiIeHUS MOHOCTAOMJIBHBIM pacipeiesuTeIeM, TO YCIOBUE
€ro MosIBJIeHUs OyeT cieayromuM (pucyHok 26.1): X = 1, ecnu BKIIOUEH KOHEUHBIH BBIKIIIOUATENb
«a» U BkarouéH KoHeyHbl BoIKIouaTelb «b» U HE BkI0o4éH KOHEUYHBIH  BBIKIIOYATEID
«c» M naxara kuomka («d» UJIH «ey).

O\

/\

Pucynok 26.1 — YcioBue nogauu npyrka

= e L A
b —

()

Jlornueckoe BBIPpAXKCHUC 6y,JICT HUMCTHb BUI!:

X=a-b-t-(d+e) (1)

Ha pucynke 26.2 npezacraBiieHa MHEBMATUYECKAasl NMPUHLUINNANBHAS CXEMa YCTaHOBKM JI Iepe-
MelIeHus IpyTKa. MIHBepCHUs CUrHasIa «C» peaan30BaHa 3a CUET IPUMEHEHHS B KAYECTBE KOHEYHOTO
BBIKJIFOYATeNsl 3/2 HOPMaJbHO OTKPBITOTO pacrpenenurens. B eBoM BepxHeM yrily NpuBEAEHA
4acTh CXEMbI, HETIOCPECTBEHHO pean3yrollas 3a1aHHyIo Jorudeckyro @yHkiuio (1). daktudecku
3Ta YacCThb CXEMBI SIBIIIETCS aHAJIOroM ynpasiisitomiei nporpaMmsl 11 [1JIK Ha s3s1ke FBD.
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(a*b*T(d+e)=X)
—— s

I
@5 L @+o
Ill III

r© @O—15®

|EAYVRF A R YR Eay A
® ® : :

Pucynok 7 — Cxema nHeBMaTHyecKas NpUHLIMIINATIbHAS YCTAHOBKHU

Ilopsinok BbINOJHEHHs PadOTHI:
1. W3yunTh npuUHIUT paOOTHI JIOTHYECKUX 3JIEMEHTOB

2. YcrHas 3ammTa paboThl.

(I)opMa NnpeacraBJceHus pe3yjabTara:

B Terpansx nis npakTuyeckux padbor

Kputepun ounenku:

OTnn4HO — paboTa BBHINMOIHEHA BEPHO B IMOJTHOM 00bEME

XOpoII0 — €CTh OLIUOKYU MPHU 3aITUTE

Y I0BNETBOPUTENHHO —€CTh OIIMOKH B 3alIUTE , pad0Ta BHIMOJIHEHA HE TIOJTHOCTHIO

HeynosnerBopurenbsHo — paboTa He BBIIIOJIHEHA
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IIpakTnyeckas padora Ne 27

OHpe,[[CJ'IeHI/IC OCHOBHBIX ITapaMETPOB ITHEBMOIUIMHAPOB

Heub: M3y4uTh METOAMKY ONPEACIICHHUS] OCHOBHBIX MIAPaMETPOB ITHEBMOLIMIINHIPOB

Bbinosinus padory, Bel Oyaere:

ymembs:

VY 2.1.02 BBINOMHATH MPUHLIUIHAIBHBIE THAPABINYECKHE CXEMBbI COrTIACHO TpeboBa-
Hui ['ocyaapCcTBEHHBIX CTaHAAPTOB;

- ¥V 2.1.03 onuceiBaTh paboTy NMPUBOJA U CUCTEMBI YIIPABIICHUS 110 LIUKITY;

- ¥V 2.1.04 cocraBnsaTh PyHKIIMOHAIBHYIO IUKIOTPAMMY

- ¥V 2.1.06 BeIOUpaTh rUIpOABUraTEIH, THAPOMAIINHEL, THAPOANIApATYpPY, KOHIUIHO-
Hepbl paboyero Tesia U BCIIOMOTaTelIbHbIe YCTPOUCTBA C TPEOYEeMbIMH TEXHUUECKUMH Xa-
PaKTEepUCTUKAMU;
- ¥ 2.2.0]1 npoekTupoBaTh CUCTEMBI YIIPABICHUS;

- Yo 01.01 pacrio3HaBaTh 3a1a4y /WU IpodieMy B MPOPECCHOHATBHOM W/HITH COIIH-
AJIbBHOM KOHTCKCTCEC,

- Yo 02.02 uckarp uHpopmanmio B ceTu MHTEpHET, C MCIOIb30BaHHEM (HIBTPOB U
KITFOYEBBIX CJIOB;

Yo 03.04 npuMeHsATh COBPEMEHHYIO HAYYHYIO MPO()ECCHOHAIBHYI0 TEPMUHOJIOTHIO;
Yo 07.03 ucnonp30Bath 3HEprocoeperamlnme u pecypcocoeperaromnime TeXHOJIOTUN B
npodhecCHOHANBHOM e TEeNbHOCTH 10 CTIeUaIbHOCTH,

MarepuajnbHoe o0ecnieyeHue:

Mertonnueckue ykazaHusi, KOHCIEKT JIEKIUI

OO0opynoBaHme: HE UCTIONB3yETCA

3aganue: [IpousBecTu pacueT OCHOBHBIX MapaMeTPOB MTHEBMOIIMINHAPA

KpaTKne TCOPETUYCCKHUE CBCACHUA

OmnpenensieM AuaMeTp NOPIIHS THEBMOLMINHPA, 10 hopmyie 26.1:

o
1

D= |— (26.1)

A
8]

rae: F- ycunue na mroke, H;
P — paGouee naBnenue, [la.

B cootBerctBum ¢ 'OCT 12447-80 pexomeHayeTcs CIeYIOMINA OCHOBHOHU psifl (B CKOOKax MpuBe-
JICHBI 3HAUCHHUS JTOTMOJHUTENBHOTO psijia) auameTpos mopirast (Mm): 10; 12; 16; 20; 25; 32; (36); 40; (45); 50;
(56); 63; (70); 80; (90); 100; (110); 125; (140); 160; (180); 200; (220); 250; (280); 320; (360); 400; (450);
500; (560); 630; (710); 800; (900).
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ITo 'OCT 12447-80 npunumaem D= wmwm,

JlnameTp 1mToKa NPUHUMACTCS U3 COOTHOIIEHMUS, 110 Gopmyne 26.2

d=(04=+0,7)-D

(26.2)

B cootBerctBun ¢ 'OCT 12447-80 pexomenayeTcs CIeayOIIiA OCHOBHON s (B CKOOKax mpuBe-
JICHBI 3HAUCHHS JTOTOJHUTEIHLHOTO PsijIa) IHaMeTpoB mTokoB (MM): 4; 5; 6; 8; 10; 12; (14); 16; (18); 20; (22);
25; (28); 32; (36); 40; (45); 50; (56); 63; (70); 80; (90); 100; (110); 125; (140); 160; (180)4 200; (280); 320;

(360); 400; (450); 500; (560); 630; (710); 800; (900).
ITo T'OCT 12447-80 npuarmaem d =...... .. MM.

ITo eBpomneiickomy crannapty DIN 3320 npu BbiOOpe AuamMeTpoB HOPIIHS U IIITOKA JOTHKHO BBITION-

HSTCS YCITOBHE, TIO (hopmyrie 26.3:

Smm.n — 0’6 < 0’8
S

n

rme: Sypp- IWIOAE IIITOKOBOM ITOJIOCTH,
Sn - momap nopIHsL.

OmnpeaensieM MI0IIabL NOPUIHS, 10 Gopmyre 18.4:

OmnpenensieM MI0IIA/b IITOKOBOW MOJIOCTH, 1O hopmyre 26.6:

St = Sn — Swir

(26.3)

(18.4)

(26.5)

(26.6)
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SU.IT.]'[. —
Sn

B xauectBe yrIJ'IOTHeHI/II\/'I IOPpIIHA M IITOKA, pEKOMEHAYCTCA HCIIOJIB30BaTh 3JIaCTOMCPHBIC
MaTepHralibl: pE3MHOTKAHCBBIC U IICBPOHHBIC YIIJIOTHCHUA. KommyecTBo MaHXeT Ha3HA4YaeTcs B 3a-
BUCHUMOCTH OT YIUIOTHAKOINCTO AUaMETpa U HaBJICHUS. I[J'IH TEX BCIIMYHH ,Z[aBJ'ICHPIfI, KOTOPEBIE YyKa-
3aHbI B 3aIaHWH, KOJIMYECTBO MAHXXET IIPUHUMACM paBHBIM: IJId D - 4IJ_IT., d — 4.

Cpennioro BeIcOTY h 0HON MaHXKEThl MOYKHO IMPUHATH PaBHON 4MM; B YILIOTHEHUSIX C Tpe-
Msi MaH)kKeTaMu h=4MM; B YIUIOTHEHHSIX C YEThIpbMs MaHkeTaMu h=5...7MM.

JInst wegpoHHbIX ynnommuenuti cUia TpEHUs onpenensercs 1o ¢popmyine, 26.7:
T'==DHn/o], H (26.7)
rie D- nuamerp nopiiss (1IToka) ,MM;
H- BricOTA yIITOTHEHUSA, MM;

N — KOJIMYECTBO MAHIKET

[0] — Hanpspxenue cuitbl Tpenus, [61=0,2 MIla
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Pucynok -26.1 — Bupl yninoTHeHUH THEBMOLIMIUHAPA

HOpﬂI[OK BbIITOJTHCHU A paﬁon:

3. [TpousBecTu pacueT OCHOBHBIX MapaMeTPOB MTHEBMOIMIUHIPA

4, BriOpaTh THN YIUIOTHEHH IITOKA W TOPIIHS U TPOBECTH pacdeT CHU-
JIbl TPEHUA

2. VYcrHas 3ammTa padoTh.

HUA

®opma mpeacTaBjeHus pe3yJbTaTa:

Pacuer opopmuts cormacao 'OCT Ha nmuctax popmara A4
Kpurepun onenkn:

OTnu4HO — paboTa BBINOJIHEHA BEPHO B MIOJHOM 00BEMe
Xopo111o — ecTh OIIMOKH B pacuere MHEBMOLMINHAPA

Y 10BNETBOPUTENBHO —€CTh OLIMOKHM B pacueTe MHEBMOLMIUHAPA U BbIOOpE THMA YIIOTHE-

HeynosnersopurensHo — paboTa BHINOJIHEHA HE B TOJTHOM 00beMe
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IIpakTnyeckas padora Ne 28

PacuéT cnnoBbIxX IMTHCBMOLIMJIMHAPOB HAa IIPOYHOCTb

Heab: M3yuynTh METOIHMKY pacyeTa MHEBMOLMIIMHIPA HA IPOYHOCTh

Bbinosinus padory, Bel Oyaere:
ymemb:
- ¥V 2.1.02 BBINONHATH MPUHLIUIHAIBHBIE THAPABINYECKAE CXEMBI COrJIACHO TpeboBa-
Hui ['ocyaapCcTBEHHBIX CTaHIAPTOB;
- ¥V 2.1.03 onuceiBaTh paboTy NPUBO/A U CUCTEMBI YIIPABJICHHUS 10 LIUKILY;
- ¥V 2.1.04 cocTaBasaTh QYHKIMOHAIBHYIO IUKIOTPAMMY
- ¥V 2.1.06 BeIOMpaTh THIPOABUTATEIH, THAPOMAIINHBL, THAPOANIAPATYPY, KOHIUIHO-
Hepbl paboyero Tejaa U BCIIOMOTraTellbHbIE YCTPONCTBA ¢ TPEOyEMbIMU TEXHUYECKUMHU X a-
pPaKTEpPUCTUKAMH;
- ¥ 2.2.0]1 npoekTupoBaTh CUCTEMBI YIIPABICHUS;

- Y0 01.01 pacniozHaBath 3amauy u/uian mpo0iaeMy B mpoeCCHOHATFHOM W/WIIHA COIIH-
AJIbBHOM KOHTCKCTCEC,

- Yo 02.02 uckarp uHpopMmanmio B cetn MHTEpHET, C UCIONBb30BaHUEM (QHIBTPOB U
KITFOYEBBIX CIIOB;

- Y0 03.04 npuMeHsTh COBPEMEHHYIO Hay4yHYIO TPO(HECCHOHATBHYIO TEPMUHOJIOTHIO;
- Yo 07.03 ucnosp30BaTh 3HEprocoeperaromye 1 pecypcocoeperaromme TeXHOIOIUU B
npo¢eCCHOHATBLHOM 1eATENbHOCTH 10 CIIEUATBHOCTH;

MarepuajnbHoe o0ecnieueHue:

Mertonuueckre ykazaHusi, KOHCIEKT JEKIMH, pa31aTOYHbIA MaTepHra Juisl pacyera Ha mIpoy-

HOCTb
OO0opynoBaHme: HE UCTIOIB3YyETCA

3ananue: [Ipoussectr pacueT MHEBMOLMIMH/IPA HA IPOYHOCTH

Kpartkne Teopernyeckne cBegeHus

HpI/I pacue€Te MHEBMOLWIIMHApPA HA MPOYHOCTH OMPECACIIACMBIMHA IMapaMETpaMU ABJIAIOTCA
MHHHUMAJIbHAA TOJIIWHA CTCHKU T'MJIb3bl U KPBIIICK, KPCIIJICHUE KPBIMICK K 'MJIb3€ U pa3sMEpPhI 3JIC-
MCHTOB KPCIUICHUA MUWIMHAPA K MAIllUHEC. Cne)lyeT TAKXE MPOBEPUTH HUJIMHAP HA YCTOﬁqHBOCTB n
IITOK HA IPOYHOCTD.

1. Onpez]e.ne}me TOJIIUHDBI THJIb3bl H KPBIIIECK

TomnmmHa O THIB3bI ISl IWITHHAPOB onpeessiercs: 1mo popmyre 28.1
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5= 207 am (28.1)

rue: Ppas — pabouee naBieHue;
D — nauameTp nopurHs (TWTyH)KEpa);
[a pJ- JONYCTUMOE HAaIPSHKEHUE PACTSKEHUS, ISl CTalEd PEKOMEHAYETCS [a pJZSO +60 Mlla;

a — npubaBKa Ha Pa3HOTOJIIMHHOCTh, KOTOpash YYMTHIBAET TO, YTO HAPY)KHAs MOBEPXHOCTH
TWIIB3BI HE 0OpabaTeiBaercs, a=1 + 1,5 mwm.

BHerHuii auamMeTp MUIHHIPA, onpeaessercs mo Gopmyie (28.2):
D,=D+26 (28.2)
TonmuHy KpBIIeK MIJIUHAPA ONPEAeoT 1o dhopmyie 28.3

1,25P,;

S =0,43D i (28.3)
(o2
p

HpOBepKa: AOJIKHO TAKIKE BBIINIOJIHATCS YCIIOBUEC!
S 2155

Ecnu B ruaponmanHape uMeeTcs aemidep, TO TOJIIHHA KPBIIIKH J0/DKHA OBITh yBeIHUeHa
Ha JUTMHY XBOCTOBHKA |.

2. Pacuer kpenuieHnsi KpbIlIeK K rMJib3e HUJIMHAPA

Pacuem na npounocmo kpenienusi Kpblulek u eUib3bl 8bINOIHACMC 6 3A8UCUMOCTU OM €20
8U0A NO 0OHOU U3 NPUBECOEHHBIX POPMYIL.

1)Ecnu coequHeHne KPBILIEK ¢ KOPIYCOM CBAapHBIE, TO HEOOXOANMO MPOBEPUTH MPOYHOCTH
cBapHoOro mBa 1o gopmye 28.4

1,25F
o= 2P 15 ] (28.4)
314-D, -6

rie Fpaer— PaKTHUECKOE YCHIIME HA INTOKE;
D¢p— cpennuii iuaMeTp HUIMHAPA 10 CBapHOMY IIBY;

[O'CB] - JOITYCKa€MOC€ HAIIPAKCHUC IJId CBAPHOI'O 111BA,

[o.,]=80 MITa.

2)Ecnu KpBIMIKA KPEMATcsl K TWiIb3€ NMPH MOMOIIM Pe3b0OBOrO COEAWHEHUS, TO BHYTPEHHUI
nuametp pe3bOsl BeiOupaerca no 'OCT 9150-81, tabauua 82 ¢.582 /1/, mpu 3ToM HEOOX0IMMO
coOIOAaTh YCIOBUE:
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dBH > DO
[Ipunumaem pe3p0y ....... , Tabmuma 82 ¢.582 /1/

[TpouHoCTh PE3LOOBOTO COSAUHEHMS TPoBepsieTcs o Gopmyre 28.5:

GCH = 1,25FW‘P S [GCW] (28.5)
T rHd,(d,—d,) " C

rae P — max pe3pOsr;

H — nnuna pe3s0sbl, Haxonsmelics B coequnennn, H= (9 + 12)P;

dep, Oy, Ogy — COOTBETCTBEHHO CPEAHMN MaMETp, HapyXKHBIH M BHYTPEHHHUH JHaMeTp pe3bObl,
tabmmma 82, ¢.582 /1/;

[O'CM ] - IOITyCKaeMO€ HANPsHKEHHE HA CMATHE, [0, [=180 MIla.

3)Eciu KphIMIKKA MIIHHAPA KPEISITCA K THIb3E MPH MOMOIIK 0O0JITOB, TO HEOOXOAUMO CHa-
YaJia ONpPEACTUTh JTUaMeTp OOJTOB W BBIOPATH UX PEe3b0y M KOJUYECTBO, a 3aTE€M IPOBEPUTH Ha
CMSITHE U Cpe3.

Huametp 6ontoB onpeaensercs no ¢popmye 28.6:

AKF,

d. = , 28.6
6 7[|O'p |Z M ( )

rae: K — koaddunuenT 3aTsHkku, yauThIBaromui qedopmariuio 00ytoB mpu 3atsokke, K=1,2 +1,4;
Z — KonudecTBo 00JToB; Z2=6, 8, 10 mm 12 mrt.;
[a pJ - TOMyCTUMOE HarpspKkeHue (Ha pa3pbiB) MaTepuaia 001TOB,

o, |= 120+ 160 MITa.

[Ipunumaem pe3s0y ...... , Tabi. 82, ¢.582 /1/
3. PacueT kperuieHns HWJIMHAPA K MalInHe

B 3aBHCHUMOCTH OT KOHCTPYKITUU MEXaHWU3Ma, TPUBOAMMOTO IIMIHHIPOM, BaXKHBIM SIBIISICTCS
Croco0 MOHTaXKa [UIHH]IPA.

Cnocob kpennenusi okazvleaem CyujecmeenHoe iusHue Ha IKCHILYAmayuoHHble NOKazamenu
2UOPONPUBOOA U NPUBOOUMO20 MEXAHUZMA, NOIMOMY NPU €20 8blOOpe HeoOXOOUMO VYUMbIBAMD,
4moowl

- Ha WmokKe He 803HUKAIU PAOUAIbHble HA2PY3KU;

- YUIUHOp He mepsil yCMOU4UBOCmb NPU NOTHOCHbIO 8bIOGUHYIMOM ULMOKe.

CoBpeMeHHBIE TIPOU3BOIUTENN IAJINHIPOB MPEyCMATPUBAIOT IS OJHOTO H TOTO YKe THIIO0-
pa3Mepa ¥ MOJIETIH pa3HbIe BapUAHTHI 3aKPEIUICHHS], YTO Ja€T BO3MOXKHOCTh M0100paTh HEOOXOIU-
MBI€ MapaMeTphl HUIUHAPA U KOHCTPYKTHBHBIE 0COOCHHOCTH. CTaHAapTHBIE CIIOCOOBI HETMOIBUXK-
HOTO ¥ TIOJIBMDKHOTO 3aKPEIUICHUS IMIMHAPOB TpHUBEACHBI B Ta0uIe 28.1
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Tabmuna 28.1 - CnocoObl yCTaHOBKH LIMJIMHIPOB

10.| Kperuienne nuauHApPOB MpH MOMOIIHM Jian 1; ja-
bl MOTYT OBITh y OCHOBAaHHS LWJIMHJIpA WIH T10
€ro OCH, MOTYT PAacIioyiaraTbCsi y KpbIIIEK WIHA Y
THIIb3bl, MOTYT OBITh BBIMIOJHEHBI 3a OJHO C
KPBIIIKON WM TWJIB30U WK ObITh CHEMHBIMU; B
KaueCcTBE JIall MOXKET CIYKUThb MPSMOYTrOjbHas
KPBIIIKA, B KOTOPOH UMEIOTCS Kpen&xHbIe OTBEP-
CTHS;

11.| mpu TOPLIOBOM KpEIUICHUU IWJIMHIPA UCIOJIb3Y-
etcs ¢uaHen 2, KOTOPbIl MOXET pacnoiaratbes y
CKBO3HOM WJIM TIIYXO# KPBIIIEK, UIH MOCEPETUHE;

12.| xperyieHne 3a JBYXCTOPOHHHUN WM OJHOCTOPOH-

HHUH HEMOABHUKHBIE IIITOKH 3;

13.| kpemieHHe MWIMHAPA B CEJIC 5. THAPOLUIAH/IP
yCTaHaBJIMBaeTCs OypTaMu B Celyie, CBEpXY Ha H_,
OypTHI HAIEBAIOT XOMYT, KOTOPbI MPUKPEILIACT-
sl K ceury OoNTamu;

s g ey
«

'

’

14.| mapHupHBIE KpeIUleHUs: NpoyliuHa 6 y 3a7aHei
TOJIOBKH;

15.| mapHUpHbBIE KpemjeHus: BUiKa 7 y 3agHel ro-
JIOBKH;

16. | mapHupHBIe KperuieHus: ¢ nandoil 8 mocepenu- -
ue; N

17.| mapHupHble KperseHusa: nanda 9 y nepemanein 95\
TOJIOBKH WM ¢ 1ardoii y 3aHel TOI0BKY; q“ ®

18. | mapHUpHBIE KpeIIeHus . ¢ mapoBoii onopoit 10 y 10
3aJ{Hel TOJIOBKU WUJIH Y TUJIb3bI. = )

HawnbGonee PacIpoCTpaHCHHBIMUA criocoboamMu KPCIUICHU CUJIOBBIX NUJIMHAPOB K MAIIUHE AB-
JAIOTCA IPOYIIHMHA WM BUJIKA C OTBEPCTHEM IO MTAJICIT; HaH(l)BI; JIaIibl UJIA OIapoBad IIATa.
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[TpoymnHa, Buika, namnda, maponas ornopa MoryT ObITh BBIIIOJHEHbI ChEMHBIMU HIIU 32 OJ1-
HO C OCHOBHBIMU JCTAJIIMH TUIPOLUIUHIPA.

Pacyer Ha NPOYHOCTH KpeNJIeHUs] HMJIMHAPA BBINOJIHACTCH B 3aBUCUMOCTH OT €ro BU-
Ja 10 OAHOM U3 NPHUBEIEHHBIX (hOpMY.I.

L(’—*-h o -
Pucynok 28.1 — KoHCTpyKIIMS TPOYIIUHBI

4) uametp otBepctus dy yangul uru npoywuner onpeaensercs no popmyie 28.7:

1.25KF
d, = /TW (28.7)

rae K — koadurnment orHomeHus B—”; s npoymuabl K=0,8 +1,2; mns nander K=0,7 +1,0; ms
Y
nraposoii onopsl K=0,5+0,7;
g — yaenpHOE NaBieHue, Ans 3akaneHHou moepxHocTu §=30-+42 MIlla; ans He3zakaneHHOU
0=20-+25 MIlIa.

HanpsmceHHe CMATUA I_[aH(bLI, OIIPCACIIACTCS 110 (I)OpMy.He:

Fur
o, =——<|O , 28.8
2L locu] (28.8)
rae: L- pabodas nnuna nandgsl, cM. pucyHok 28.1
[Ocu] - TOITycKaeMO€ HaNpsKEHUE CMSITHSL.
HanpsixkeHne cMATHS POYIIMHBL:
0. =1 <[o,] (28.9)

npoyus
rae b - mmpHHA NPOYIIMHBL

5) Jlmametp mapoBo# Tkl onpeaensercs mno popmyie 28.10
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\ (28.10)
6) [Tpu KperuieHny CHIIOBOTO MWJIMHIPA K MAITUHE JIAIAMH OIPEIEIIAETCS JUaAMETP OT-
BEPCTHH B JIalax U3 YCIOBHS IPOYHOCTH OOJTA Ha Cpe3:
4Fw
d, = W (28.11)
zlz,,
rae Z — KOJIMYECTBO OTBEPCTUH B Jamax noj 60ontel, Z= 4 +8;
|z., | - Haupsokenue cpesa, |_Z'Cp J=80 MlITa.
Janee onpenensiercs pe3pba 6ontos (Tabim. 82, ¢.582 /1/).
2. Pacuyer mToka Ha MPOYHOCTH
Yarrie Bcero ruJpONMIMHIP HArpyKeH 1Mo caeayomei cxeme, c.124, /2/:
2) TOJIBKO IIEHTPAJIbHBIC MTPOIOJIbHBIC CKUMatoLe Harpy3ku P (pucynok 28.2).
&
¢
x>
J "3[ J
[ =3
) [ T ey T T L L Lkl
I x & p
- T T . : i 'H-'
ui { - — I i d
e e 2
A h 7T 7R T LN 7,
ol afi Sz
e
- L Iy

Pucynok 28.2-Cxema Harpy»XeHHs CHJIOBOTO IIMIIMHAPA

Jlanee HEOOXOAMMO ONPENEIUTD O YEPTEKY B COOTBETCTBUH CO CXEMOW HAarpyKeHHsI Be-

anauny pasmepos |, Iy, I, a.

st nanpHe#ero pacuéra MOHAI00STCS TOMOJHUTENbHBIE JaHHBIC, TAKWE KaK MOMEHTHI
COTIPOTHUBIICHUS U UHEPIIMH, 3HAYEHHUS 3a30POB MMOCAIO0K MOPITHS U IITOKA U JIp.

MoMeHTHI HHECPLOUHN IITOKA J]_ " THJIB3bI Jz 1 MOMCHT COITPOTHUBJICHHA IITOKA w onpeacisa-

rorcs o popmymam 28.12, 28.13 u 28.14:

(28.12)
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J, = é4 © oM (28.13)
3
vv:’f—z, M3 (28.14)

ITo Ta61.35, c.125 /2/ onpenensem 3HaueHus 3a30poB A 22\, U NOCATAKU H_S(i_ij’ .-
e

3a30p Ha AMaMETp IITOKA, A, - 3a30p HA AUAMETP HOPILIHS.

Kputnueckast cxxumarorias cuia onpeaensercs mo hopmye 28.15:

2

P, = 1, (28.15)

I/ 3HaYeHUe \/g ompenensercs no rpadpukam puc.103-110 /2/, ¢.127-134(cM. npuiioxeHue), B
‘]1

J, ¢
3aBUCHUMOCTHU OT 3HAYCHUU =2 ; -2 ;
I n

4
IIpumeuyanue: B 1aHHYIO (GOPMYITYy HEOOXOIUMO IMOJICTABIIATH 3HAUEHUE J1 B CM ', 3aTE€M II0-

1+

J'IyquHOG 3HAYCHUC HCO6XOI[I/IMO YMHO)KI/ITB Ha 10, B OTOM cnyqae OTBECT nonyqaeTc;{ B H
ITposepka: eciu Py, > Fpyr , TO yCIIOBHE YCTOWYMBOCTH BBIIOTHAETCH.

PaccrosiHre OT royIOBKM MITOKA THAPOIMIMHAPA JO MECTa HAauOOJbIIEro mporuda moj Ha-

X =505d? /Fi , CM (28.16)

Ecnu X2 1,, mo 0na OanvHeuue2o pacuéma HeoOX00UMO B0CHONb308AMbC MEMOOUKOL,

rpy3Koii onpexensiercs o ¢popmyse 28.16

rae Fur:10=xkrc; d B cm.

npedcmasnennou Husce. Ecnmu X < {1, memoouxy pacuéma cmompu /2/, ¢.137.

[Tporu6 mroka onpenensiercs mo ¢popmye 28.17

(A, +A, )00, Gl
=t 1z —L2c05¢
2a0  2F, ( (28.17)

rne G — Bec mwmHApa, H; (1 kr=10H)
Baumanue: Bce BeJIMYNHBI J0KHBI OBITH B cucteme CH!
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ITo ycnmoBusm moHTaxa o= 0, ciiemoBaTeabHO COS o = 1.

HawnGoubiiee HanpspKeHUe OT CKaTus onpeaensercs mo Gopmyie 28.18:

_Fu Fuo
TR (28.18)

rae Syy 1 W — miomnaas ¥ MOMEHT COITPOTHUBIICHHS IITOKA.

3anac mpoYHOCTH IITOKA, onpeenseTcs mo ¢opmyie 28.19:

n="2n (28.19)

IJIe G- IPEeJIeNT TEKy4eCTH MaTepHhalia ITOKa, BRIOMpaeTcs u3 Tadbiuibl Sa, ¢.88 /1/ mis yr-
JEPOJMCTHIX CTayiel Wi u3 Tadu. 8, ¢.90 /1/ mis nernpoBaHHBIX CTaJICH.
IMopsiiok BbINOJIHEHNUS PA0OTHI:

1. [IpousBecTr pacyeT MHEBMOLMIMH/PA HA TIPOYHOCTH
2. BeiOpars crioco0 coeaMHEHUs] KPBIKH W THIB3bI, a TaKKe CII0CO0
COCAMHEHUS IIMJIMH]IPA K MaIllnHEe

2. YcTHas 3ammTa padoThl.

(I)opMa NnpeacraBJceHus pe3yjabTara:

Pacuer opopmuts cornacio I'OCT nHa nucrax popmara A4

Kputepun ounenku:

OTnn4HO — paboTa BBHIMOIHEHA BEPHO B IMOJTHOM 00bhEME

Xopo1io — ecTh OMIMOKH B pacyeTe MTHEBMOIMIMHAPA HA TPOYHOCTh, BEPHBIN pacueT MITOKa
Ha IPOYHOCTh

VY 10BIETBOPUTETHHO —€CTh OIITMOKU B pacyeTe

HeynosnerBopurenbsHo — paboTa He BBIIIOJIHEHA
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IIpakTnyeckas padora Ne 29

Br10op mHEBMoOanmaparypsl
Heanb: M3yunts MeTOOMKY BHIOOpA ITHEBMOAIIIAPATYPEI

Bbinosinus patoty, Bel Oyaere:
ymemb:

- VY 2.1.02 BBINOJHATH TPUHIMIHAIBHBIC THAPABIMYECKHE CXEMBI COTJIacHO TpeOoBa-
Hult ['ocyaapCTBEHHBIX CTaHIAPTOB;

- V¥ 2.1.03 onuceiBaTh paboTy MPUBOJA U CUCTEMBI YIIPABIICHUS 110 IIUKITY;

- V¥ 2.1.04 cocTaBnsaTh PyHKIMOHATBHYIO IUKIOTPAMMY

- VY 2.1.06 BBIOMpATh THAPOABUTATENH, THAPOMAIINHBL, THAPOANIAPATYPY, KOHIUIHO-
Hepbl paboyero Tejaa U BCIIOMOTaTeNbHbIE YCTPONUCTBA C TPEOyEeMbIMU TEXHUUYECKUMU XapaKTepH-
CTUKaMU;

- ¥V 2.2.01 npoekTupoBaTh CUCTEMBI YIIPABICHUS;

- Yo 01.01 pacnioznaBats 3agauy u/unu npodiaemMy B mpodecCHoOHaTbHOM U/UIIH COLU-
AITbHOM KOHTEKCTE;

- VYo 02.02 uckare nHpoOpManuio B ceTH VIHTEpHET, C MCIONB30BaHHEM (UIBTPOB U
KJIFOUEBBIX CJIOB;

- VYo 03.04 npuMeHSTh COBPEMEHHYIO HAYYHYIO MPOPECCHOHATBHYIO TEPMHHOIOTHIO;

- Yo 07.03 ncnosib30BaTh HEProcOEpETaroNfe U PeCypcocOeperaroIine TEXHOJIOTHH B
npodecCHOHATBLHOM 1eATEbHOCTH 110 CIIEUATBHOCTH,

MarepuanbHoe obecrneyeHue:
MeToaudeckue yKa3aHusi, KOHCIIEKT JICKITHIA
O0opynoBaHme: HE UCTIOIB3YETCS

3ananme: [IpousBecTr BEIOOp MHEBMOAMNIAPATYPHI

Br16op nHeBMoOanmaparypsl.

ITneBMaTH4ECKHE yCTpOﬁCTBa BBI6I/IpaIOTC${ CcoriaCHoO HpHHHHHHaﬂBHOﬁ ITHeBMAaTHUYECKOM
CXEMC.

[Ipu BBIOOpE 37IEMEHTOB MHEBMOCUCTEMBI CIIEAYET YUYUTHIBATH TPEOOBAHUS MPEIbSIBISIEMbIE
K JaHHBIM 3JIEMEHTaM, UX OCHOBHBIE MTapaMeTphl (J{uameTp ycioBHOTO Mpoxo/a, MporycHas Cro-
COOHOCTB) U YCJIOBUS pabOTHI THEBMOIIPUBO/IA.

[TponyckHasi cClIOCOOHOCTH MHEBMOYCTPOMCTB onpezaensercs no ¢popmyie 29.1:

Q = 7= Quom (29.1)

rae: P- pabouee naBnenue, atM
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Q,,om- HOMHHATIbHAS TIPOMYCKHAS CITIOCOOHOCTH THEBMOYCTPOICTBa, ¢.456/1/

[Tpu BBIOOpE KAXKAOTO YCTPOICTBa HEOOXOIMMO yKa3bIBATh:

Tum.
TV (wm I'OCT).

Quom (Mt Pyyoy)
Dy.

AP°,, — moTepy JaBiaeHus IPY HOMUHAIBLHOM PacXo/ie.

© 0k~ wdE

CchUIKy Ha JIUTEpaTypy C HOMEPOM TaOJIUIIBI U CTPAHHUIIBIL.

HOpﬂIlOK BbIIIOJTHCHU A paGOTLI:
1. BobInoaHuTh IMPUHOUITHAJIBHYIO THEBMATUYCCKYIO CXEMY
2. Tlo HCXOOHBIM JaHHBIM HOI[O6paTb MMHEBMOAIIIIaparypy

3. YcrHas 3amurta paboTHI.

(I)opMa NnpeacraBjJceHusi pe3yjabTara:

Pacuer odopmuts cornacuo 'OCT nHa nucrtax hopmara A4

Kputepun ounenku:

OTnn4HO — paboTa BBHIMOIHEHA BEPHO B IMOJTHOM 00bEME

Xopo1o — ecTh OIIMOKHN B BBIOOPE MTHEBMOAMTIAPATYPhI, CXeMa COCTaBJICHA BEPHO

Y I0BNETBOPUTENBHO —€CTh OIMMOKH B BHIOOpE MHEBMOAMMapaTypbl W MPHUHIMIIHAATIBLHON
MTHEBMOCXEHE.

Hey,I[OBJ'IeTBOpI/ITeHBHO - pa60Ta HC BBIIIOJIHCHA
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JlaGoparopHas padora Ne 1
COopka u peryJupoBKa rIpONPUBOIA BO3BPATHO-TIOCTYATEIBHOTO ABUKCHUS
Henab: Hayunthes mpon3BoauTh COOPKY THIPOIIPUBO/IA HA TUAPABIUICCKOM CTCHJIC

Bbinosinus patoty, Bel Oyaere:

ymemp:

- VY 2.1.02 BpINONHATH NPUHIUITHATBHBIC THAPABINYECKHAE CXEMbI COTJIACHO TpeboBa-
Hui ['ocyaapCcTBEHHBIX CTaHIAPTOB;

- Yo 01.01 pacrio3naBate 3aaady u/wim mpodiaemMy B Tpo(hecCHOHAIBHOM W/WIH COLIU-
aJIbHOM KOHTEKCTE;

- VYo 02.02 uckath uHpopmanuio B cetu VIHTepHET, ¢ UCHOIb30BaHUEM (UIBTPOB U
KJIOYEBBIX CJIOB;

- Y0 03.04 npuMeHATh COBPEMEHHYIO HAYUHYIO TPO()ECCHOHAIBHYIO TEPMUHOJIOTHIO;

- VYo 07.03 ncnonp3oBaTh 3HEprocOEperarole u pecypcocoeperaronie TeXH0JIOTuH B
po(hecCHOHATIBHON ESTENIbHOCTH I10 CIIELUaIbHOCTH;

MarepuanbHoe obecniedenne: MeToquueckie yKa3aHusl, KOHCIEKT JEKIHM

Oo6opynoBanne: Kommekt yuebHoro odopynosanus "['uaponpuBoa, ruipoaBTOMaTHKA U
aBTOMAaTH3AaIMs TEXHOJOrn4eckux rmpouecco'; Jlaboparopus yuebHas "I uIpornpuBoI U THIPOaB-
tomaruka" CI'Y-YH-C013-25J1 P-01

3ananmue:

HayuuTscst coOupars rHAPONPUBOI BO3BPATHO-TIOCTYNATENEHOTO IBHKEHUSI.

Kpartkne Teopernyeckne cBeeHHs:

HpOBeCTI/I C60pKy Ha TUAPABIINYCCKOM CTCH/AC CXCMBI, HpeHCTaBHeHHOﬁ Ha PUCYHKC 1
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Pucynok 1 — I'mapocxema ruiponprBo/ia BO3BPATHO NOCTYNATEIbHOTO ABUKEHUS
IHopsiaok BbINOJIHEHUS PA0OTHI:
1 CoOpaTh TuIpaBIUYECKYIO CXEMY Ha CTEH/IE.

(I)opMa NMpeacraBjJacHusd pedyjabTara:
Hpe,[[CTaBJ'IeHI/Ie CO6paHHOI71 THAPOCXEMBI Ha CTCHIC

Kpurepum oueHku:

OTnu4HO — paboTa BBINOJIHEHA BEPHO B IMIOJIHOM 00BEME.

XOpo1Io — ruApaBIndecKas CXeMa UMEET HEIOCTATKH.

VY 10BI€TBOPUTENBHO — COOpaHHAs TUApPOCXeMa He paboTaerT.
HeynosnerBopurenbHO — paboTa BHIIIOJIHEHA HE B IOJTHOM 00beMe

133



JlaGoparopHasi padora Ne 2
COopka u peryJupoBKa rdIpONpruBOJIa BPaIlaTeIbHOTO JBUKEHUS

Henab: HayunTthes npon3BoauTh cOOPKY THIPOIIPUBOJIA HA TUAPABINUYECKOM CTEHIE

Boinosinus patdoty, Bel Oyaere:

ymembp:

- VY 2.1.02 BpINONHATH NPUHIMIHATBHBIC THAPABINYECKHAE CXEMbI COTJIACHO TpeboBa-
Hui ['ocyaapCcTBEHHBIX CTaHIAPTOB;

- VYo 01.01 pacrioznaBath 3a1a4y u/Win npoodsieMy B MpoPecCHOHATBHOM U/HIIU COLIH-
aJIbHOM KOHTEKCTE;

- Yo 02.02 uckarp undopmaiuo B cetu MHTEpHET, ¢ MCMOIb30BaHUEM (DHIIBTPOB U
KJIOYEBBIX CJIOB;

- Y0 03.04 npuMeHATh COBPEMEHHYIO HAYUHYIO PO(ECCHOHAIBHYIO TEPMUHOJIOTUIO;

- Y0 07.03 ucnonp3oBath SHEProcoOEperaroiire u pecypcocoeperaronue TeXHoJIOTUH B

pohecCHOHANBEHOM NeSTENbHOCTH 10 CIIeUaIbHOCTH,;
MarepuanbHoe obecniedenne: MeToauueckue yKa3aHHsl, KOHCIIEKT JEKIUi
O6opynoBanne: Komriekt yuebHoro odopymosanus "I uaponpruBoa, rTuipoaBTOMaTHKA U

aBTOMAaTHU3aIMs TEXHOJOTHYeCKuX mporeccoB"; JlabopaTopus yuebnas "I maponpuBoa u ruipoaB-
tomaruka" CI'Y-YH-CO013-25J1 P-01

3ananmue:
HayuuThcst coOuparh ruIponpuBO/I BpaIlaTeIbHOTO ABUKECHHUS.

Kparkne Teopernyeckne cBegeHHs:

HpOBeCTI/I C60pKy Ha TUAPABIINYCCKOM CTCH/C CXCMBI, HpeHCTaBHeHHOﬁ Ha PUCYHKC 2
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Pucynok 2 — 'unpocxema ruiponprBojia BpaaTeabHOTO JBUKEHUS
ITopsinok BbINOJHEHHS PadOTHI:
1 Cobpatb ruJIpaBIUUECKyIO CXeMY Ha CTEH/IE.

(I)opMa NMpeacTraBjJacHusd pedyjabTara:
Hpe,[[CTaBJ'IeHI/Ie CO6paHHOI71 THAPOCXEMBI Ha CTCHAC

Kpurepun onenkmn:

OTinyHO — paboTa BBINOJIHEHA BEPHO B IIOJHOM 00BEME.

XOpOIIIO — 'HpaBINYCCKaA CXEMa UMECT HEAOCTATKU.

VY noBNneTBOPUTENBHO — cOOpaHHas THAPOCXeMa He paboTaeT.
HeynosnerBopurenbHO — paboTa BBIIIOJIHEHA HE B IIOJTHOM 00beMe
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Jladoparopnasi padora Ne 3
COopka 1 peryaupoBKa TUAPONPUBOA C TAPATUICTBHBIM MTOIKIIOUEHUEM JIBYX
THJIPOJIBUTATEIICH

Henab: HayunTthes npou3BouTh cOOPKY THAPOIPUBO/IA HA TUAPABINUYECKOM CTEH e

Bbinosinus padory, Bel Oyaere:

ymemb:

- VY 2.1.02 BeImoaHATh NPUHIUITHATBHBIC THAPABIMYECKUE CXEMbI COTIIACHO TpeOOBa-
Hui ['ocyaapcTBEHHBIX CTaHIAPTOB;

- Yo 01.01 pacrioznaBate 3agady u/wim mpodiaemMy B Tpo(hecCHOHATEHOM W/WIIA COIH-
aJIbHOM KOHTEKCTE;

- VYo 02.02 uckare nHpopManuio B ceTu MHTEpHET, ¢ HCIOIb30BaHUEM (DUIBTPOB H
KITFOUEBBIX CJIOB;

- VYo 03.04 npuMeHSITh COBPEMEHHYIO HAyYHYIO MPOPECCHOHATBHYIO TEPMUHOIOTHIO;
- Yo 07.03 ucnonb3oBarh dHeprocOeperaroime 1 pecypcocoeperaronme TeXHOJIOTUU B MPO-

(heccroHaNbHOM NEATEIBHOCTH IO CIICIIHAIBHOCTH

MaTtepuaiabHoe o0ecniedeHne: MeTOAMUECKUE YKA3aHUS, KOHCIICKT JICKIUH
Oo6opynoBanue: Komrekt yaeOHOTro 000opynoBanus "[ MapomnpuBoI, THIPOABTOMATHKA H

aBTOMAaTHU3aIMs TEXHOJOTHYeCKuX mporecco"; JlabopaTopus yuebnas "I maponpuBoa u ruipoaB-
tomaruka" CI'Y-YH-CO013-25J1 P-01

3ananmue:

HayuuThcst coOuparh TUAPONPUBOA C MapallieIbHBIM MOJKIIOYEHHEM JBYX THAPOJBUTATE-
JIen

KpaTKne TCOPETUICCKHUE CBCACHUA

HpOBeCTI/I C60pKy Ha TUAPABIINYCCKOM CTCH/C CXCMBI, HpeHCTaBHeHHOﬁ Ha PUCYHKC 3
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Pucynok 3 — 'mpocxema ruiponpruBoIa ¢ MapaJUIeIbHBIM ITOAKITFOYCHUEM JABYX THAPOIBU-
rareyieu

ITopsinok BeINOJIHEHNs PadOThI:
1.CoOpathb rupaBIuECcKyIO0 CXEMY Ha CTEH/IE.

dopma npeacTaBiaeHns pe3yJabTara:
[IpencraBnenue coOpaHHOM THIPOCXEMBI HA CTCH]IE

Kpurepun onenkmn:

OTnu4HO — paboTa BBIMOJIHEHA BEPHO B MOJTHOM O0BEME.

Xopo11o — ruipaBiInyecKas cXxema UMeeT HeI0CTaTKH.

VY noBieTBOpUTETHHO — COOpaHHAs THAPOCXEMa HE paboTaeT.
HeynosnersopurensHo — paboTa BHIIOJIHEHA HE B TOJTHOM 00beMe
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JlaGopaTopnas pa6ora Ne 4
COopka 1 peryMpoBKa MHEBMOIIPHBO/Ia BO3BPATHO-TIOCTYIIATEIBHOTO IBUKCHUS

He.]'[l): Hay‘-II/ITBCSI MMPOU3BOAUTH CﬁOpKy IMHCBMOIIPUBO/Jia HAa THCBMATHYCCKOM CTCHAC

Boinosinus padorty, Bl Oynere:

ymembn:

- VY 2.1.02 BpINONHATH NPUHIMIHATBHBIC THAPABINYECKHAE CXEMbI COTJIACHO TpeboBa-
Hult ['ocyapcTBEHHBIX CTaHIAPTOB;

- Yo 01.01 pacrioznaBate 3agady u/wim mpodiaemMy B Tpo(hecCHOHATLHOM W/WIIH COIH-
QIBHOM KOHTEKCTE;

- VYo 02.02 uckare nHpopmanuoo B ceTu MHTEpHET, ¢ UCII0Ib30BaHUEM (DUIBTPOB U
KJIFOYEBBIX CJIOB;

- VYo 03.04 npuMeHATh COBPEMEHHYIO HAYUHYIO PO(ECCHOHATBHYIO TEPMUHOJIOTHUIO;
- Yo 07.03 ucnonb3oBarh dHeprocOeperaroime 1 pecypcocoeperaronme TeXHOJIOTUU B MPO-

(hecCUOHATBLHOM JIEATEIIEHOCTH I10 CIICIIHATBLHOCTH

MarepuanbHoe obecniedenne: MeTonuueckue yka3zaHus, KOHCIICKT JCKIIUN

OoopynoBanme: Kommiekt yue6Horo obopynosanus "['uaponpuBo1, ruipoaBTOMaTHKA U
aBTOMaTH3allMs TEXHOJOrHuecKux mnpoueccon'; Jlaboparopus yueOnas "['uaponpuBos 1 ruipoas-
tomaruka" CI'Y-YH-C013-25J1 P-01

3amanme:
HayuuThcst coOuparh MHEBMOTIPHUBOJ BO3BPATHO-TIOCTYIIATEIIFHOTO JBUKCHHUS.

Kparkue TeopeTnueckue cBeeHHUs:

[TpoBecTn cOOpKy Ha MHEBMATUYECKOM CTEHJIE CXEMBI, TPEICTaBICHHON Ha pUCyHKe 4

PI/ICYHOK 4 — HHCBMOHPI/IBOI[ BO3BPATHO NNOCTYNATCIIBHOT'O JABUKCHUA
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Iopsinok BbINOJIHEHUS PA0OTHI:
1.CobOpaTh MTHEBMATHYECKYIO CXEMY Ha CTEHJIC.

C[)opMa NnmpeacraBjJacHusd pedyjabTara:
HpeHCTaBHeHI/IC CO6paHHOﬁ ITHEBMOCXCMbI Ha CTCHIEC

Kpurepun oneHku:

OTinyHO — paboTa BBIINOJIHEHA BEPHO B IOJHOM OOBEME.

Xopo1110 — ruIpaBInyecKas cXxemMa UMeeT HeIOCTaTKH.

VY noBneTBOPUTENBHO — cOOpaHHasi MHEBMOCXeMa He padoTaer.
HeynosnerBopurensHo — paboTa BHIIOJIHEHA HE B TOJIHOM 00beMe
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Jlaboparopnas padora Ne 5
COopka u peryaupoBKa MHEBMOIIPUBO/IA C MMapaJlIeNIbHBIM MOAKIIOYEHUEM JABYX THEBMO-
JBUTaTenei

Heab: HayunTthes npon3BoauTh cCOOpKY MTHEBMOIIPUBO/IAa HA CTEH/IE

BbinosinuB padory, Bel Oyaere:

ymemb:

- VY 2.1.02 BeImoaHATh TPUHIUITHATBHBIC THAPABINYECKUE CXEMbI COTJIACHO TpeOoBa-
Hult ['ocyaapCTBEHHBIX CTaHIapPTOB;

- Yo 01.01 pacrio3HaBaTh 3a7a4y W/ WiId IpodieMy B IPOoPECCHOHATPHOM H/UIH COIU-
aJIbHOM KOHTEKCTE;

- VYo 02.02 uckare nHpopmanuoo B ceTu MHTEpHET, ¢ UCIOIb30BaHUEM (PUIBTPOB H
KJIFOUEBBIX CJIOB;

- Yo 03.04 npuMeHSTh COBPEMEHHYIO HAyYHYIO MPOPECCHOHATBHYIO TEPMHHOJIOTHIO;
- Yo 07.03 ucnonb3oBarh dHeprocOeperaroime 1 pecypcocoeperaronme TeXHOJIOTUU B MPO-

(1)€CCI/IOHEUII>HOI‘/'I JOCATEIBbHOCTH 110 CIICHHUAIBHOCTH,

MaTtepuaiabHoe o0ecniedeHne: MeETOAMUECKUE YKA3aHUS, KOHCIICKT JICKITHI
Oo6opynoBanue: Komriekt yaebHOTo 000pynoBanus "I maponpruBo, THAPOABTOMATHKA U

aBTOMATH3aIlHs TEXHOJOTHYECKUX mporeccoB'; Jlaboparopus yueOHas "['uaponpuBo.I U THAPOAB-
tomatuka" CI'Y-YH-C013-25J1 P-01

3aganue:
HayTH/ITI)Cﬂ CO6I/IpaTI) HHCBMOHpI/IBOI[ BOSBp&THO-HOCTyHaTeJII)HOFO JOBUXCHUS.

Kparkne Teopernyeckne cBegeHHs:

HpOBeCTI/I C60pKy Ha MTHECBMAaTHYCCKOM CTCHAC CXCMBI, HpeﬂCTaBHeHHOﬁ Ha PUCYHKC 5
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Pucynok 5 — [THeBMONIpHBO BO3BPATHO MOCTYNATEIBHOTO JBU)KEHUS

Ilopsinok BbINOJHEHHs PadOTHI:
1.CobpaTh MHEBMATHYECKYIO CXEMY Ha CTEH/IC.

®opma nmpeacTaBieHus pe3yJbTarTa:
[IpencraBnenne coOpaHHON MTHEBMOCXEMBI Ha CTEHJIE

Kpurepuu onenku:

OtnanyHO — paboTa BBITIOIHEHA BEPHO B ITOJHOM 00BEME.

XopoIio — ruipaBInveckas cxeMa HMeeT HeJJOCTaTKH.

VY 10BIIETBOPUTENHHO — COOpaHHas THEBMOCXEMa He paboTaer.
HeynoBnerBopuTenbHO — paboTa BBHITIOIHEHA HE B TIOJIHOM 00beMe
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Jlaboparopuas padora Ne 6
N3yuenue KOHCTPYKIIMU HAcOCHOM ycTaHOBKH CB-M

Henab: HayunTthes npon3BoauTh cOOPKY THIPOIIPUBOJIA HA TUAPABINUYECKOM CTEHIE

Boinosinus patdoty, Bel Oyaere:

ymembp:

- VY 2.1.02 BpIMONHATH NPUHIUITHATBHBIE THAPABINYECKAE CXEMbI COTJIACHO TpeboBa-
Hui ['ocyaapCcTBEHHBIX CTaHIAPTOB;

- VYo 01.01 pacrioznaBath 3a1a4y u/Win npoodsieMy B MpoPecCHOHATBHOM U/HIIU COLIH-
aJIbHOM KOHTEKCTE;

- Yo 02.02 uckarp undopmaiuo B cetu MHTEpHET, ¢ MCMOIb30BaHUEM (DHIIBTPOB U
KJIOYEBBIX CJIOB;

- Y0 03.04 npuMeHATh COBPEMEHHYIO HAYUHYIO TPO()ECCHOHAIBHYIO TEPMUHOJIOTHIO;
- VYo 07.03 ucnonp3oBaTh 3HEprocoeperaroiiue U pecypcocoeperaronme TeXHOJIOTHH B MPO-

(heccroHaNbHOM 1EATEIBHOCTH IO CIICIIHAIBHOCTH

MarepuanbHoe obecniedenne: MeToauueckue yKa3aHHsl, KOHCIIEKT JEKIUN
Oo6opynoBanne: Kommnekt yueOHoro odopynoanus "['uaponpuBoa, ruipoaBTOMaTiKa 1

aBTOMATH3aIlHMs TEXHOJOTHYECKUX mporeccoB'; Jlaboparopus yueOHas "['MaponpuBo.I U THAPOAB-
tomatuka" CI'Y-YH-C013-25J1 P-01

3aganue:
[TpoBecTu uccienoBanre HACOCHOM CTaHIIUU

Kparkue Teoperudyeckue cBeleHUsA:

CoOpatb Ha THIPABINYECKOM CTEHIE CXEMY PHC. 6 W OTKpPHITH CEYCHHE IPOCCENs TOTHO-
CTBIO.

BxumrounTs BUraTens Hacoca, CHATH Moka3aHust maHoMerpa MH4, 3akpeiTh BenTwiis BHI n
U3MEpPUTh 00BbEM KUAKOCTU MocTynaromie B eMkocTb EM1 3a mpomeXyTOoK BpEeMEHH, OTKDPBITh
BeHTWIb. [loBTOpUTH neWicTBus Tnipu naeienuu 2, 3, 4, 5 MIla (perynupoBka OCYIIECTBISETCS 3a
CYeT Apoccers).
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PI/ICYHOI( 6 — HacocHas CTaHIUA

Tabmuma 1 —/]anHbie 1a00PaTOPHBIX UCCIICTOBAHUMA

napamerp Howmep omnbriTa

1 2 3 4

Jaeneane Pl
Ha BbIXOJ1€
Hacoca, MIla

O0beM  XKuA-
KOCTU TMOCTY-
nuBmer B EM
1,n

IIpomexyTox
BPEMEHHU
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Ilopsinok BbINOJHEHHs PadOTHI:

1. BBIMONIHUTE YepTeX TUAPABINYECKONH CXEMbl PHC.6 M MPOCTaBHTH OYKBEHHO-
nudpoBoe 0003HaUEHHE.

2 Cobparb Ha TUAPABIMYECKOM CTEHJIE CXEMY PHUC.6, 3aTI0JHUTH TaOuILy 1.

3 CocTaBuTh CXEMY MMOTOKOB

4. [To 3amaHHOMY JaBICHHIO U PACXOAY IMO00paTh THIPABINYCCKAN HACOC

5

YcTHas 3amura paboThl.

®opma npeacraBjieHus pe3yabTara:
OTt4er oOpPMIICHHBIH B TETpaau AJsl MPAKTHUECKUX paboT

Kputepun onenkmn:

OTnu4HO — paboTa BBHIIOJIHEHA BEPHO B ITOJIHOM 00BEME, Ha 3aIUTe OMKMCaH NPUHIHI pado-
ThI BEPHO

Xopo1uIo — ecTh OIUOKHU B CXeMe IIOTOKOB, Ha 3alLUTE ONUCaH MPUHLUI pabOThl BEPHO

VY 10BIETBOPUTENHFHO — HE BEPHO BBHIOpAH HACOC, €CTh OUIMOKKA B CX€ME TIOTOKOB, Ha 3aIIUTE
OIKCaH NMPUHLUI pabOThl HEBEPHO

HeynosnerBopurenbHO — paboTa BHIIOJIHEHA HE B IOJTHOM 00beMe
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Jlaboparopnas padora Ne 7
UccnegoBanue xapakTepUCTUK THAPOAKKYMYIISITOpa

Henab: Hayanthes mpon3BouTh COOPKY THIPOIIPUBO/IA HA TUAPABIUIECKOM CTCHJIC

Boinosinus patdoty, Bel Oyaere:

ymembs:

- VY 2.1.02 BpINONHATH NPUHIMIHATBHBIC THAPABINYECKHAE CXEMbI COTJIACHO TpeboBa-
Hui ['ocyaapCcTBEHHBIX CTaHIAPTOB;

- Yo 01.01 pacrioznaBate 3agady u/wim mpodiaemMy B Tpo(hecCHOHAIBHOM W/WITH COLIU-
aJIbHOM KOHTEKCTE;

- Yo 02.02 uckarp undopmaiuo B cetu MHTEpHET, ¢ MCMOIb30BaHUEM (DHIIBTPOB U
KITFOUYEBBIX CJIOB;

- VYo 03.04 npuMeHSITh COBPEMEHHYIO HAyYHYIO MPOPECCHOHATBHYIO TEPMUHOIOTHIO;
- Yo 07.03 ucnonb3oBarh dHeprocOeperaroime 1 pecypcocoeperaronye TeXHOJIOTHH B HPO-

(heccroHaNbHOM 1EATEIBHOCTH IO CIICIIHAIBHOCTH

MarepuanbHoe obecniedenne: MeToauueckue yKa3aHUsl, KOHCIEKT JEKIUN
Oo6opynoBanne: Kommnekt yueOHoro odopynoanus "['uaponpuBoa, ruipoaBTOMaTiKa 1

aBTOMATH3aIlHsI TEXHOJOTHUECKUX mporeccoB'; Jlaboparopus yueOHas "['uaponpuBoI U THAPOAB-
tomatuka" CI'Y-YH-C013-25J1 P-01

3aganue:
[IpoBecTu uccneqoBaHne XapakKTEPUCTUK THAPOAKKYMYJIIATOPA

Kpartkne Teopernyeckne cBegeHus:

1. CoOpatbh Ha y4eOHOM CTEHJIe I'MJIPABIUYECKYIO CXEMY B COOTBETCTBUHU C MPUHLUIHAIBLHON
cxeMoii (pucyHok 7). OTkpsITh kpaH BH1. 3akpsiTh kpan BH2.

2. BxirounTh NUTaHUE NPUBOJMAIIETo AekTpoasuratens 31 Hacoca HIl. YcranoButh yactoty
BpallleHus1 npuBoAHoro asuratens 50 ['1 Bpamas pydky NOTEHIIMOMETpa HA YaCTOTHOM pe-
ryJisTope, yactoTa otoopaxaercs Ha JKK nucruiee HaJy MOTEHIIMOMETPOM.

3. Tlepexmrounts pacnpenenutens P1 B monoxxenue, odbecrneunBaroliee HalOJIHEHHE aKKyMY-
astopa. HanonHeHne akkyMyssiTopa HaOlltoJaTh MO POCTy JaBieHus: Ha MaHoMmeTpe MHS u
MHI1. OxoHuyaHue 3apsAaKu aKKyMYJISITOpa XapaKTEPU3yEeTCsl BEIPABHUBAHHMEM JIABJIICHHS Ha
BBIXO/IE HACOCA U JIaBJICHUS B aKKYMYJISTOPE.

4. BBIKITIOYUTH paclpeieTUTENb.

5. IlepexiounTh pacnpenenuTeb B MOJOKEHUE, 00eCIeurBalollee HAOJIHEHUEe eMKOCTU U3
akkymynaropa. [Ipu mHeooxoaumoctu apoccenem JIP1 ymenbmuTh pacxon s Oonee men-

JICHHOI'O HaIIOJJHEHHUA €EMKOCTH.
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6. 3akpeiTh kpan BH1. HanmosHUTE €MKOCTH 10 Kakoro JIn00 Ha4aIbHOTO YPOBHS V.

7. BHOBbB 3apsAaUTh AKKYMYJISITOP.

8. Brimyckas u3 akkyMyJTopa HOOYEpPEaHO MOPLHUH KUAKOCTH AV 1 3aNUChIBaTh KOJIUYECTBO

KHUAKOCTH B €EMKOCTHU W BCIMYHHY AABJICHUA B AaKKYMYJIATOPC. P CKOMCHAYCETCs BBIITYCKATh

nopuun xunkoctd AVt « 0,2 1 qist obecrieueHrs 3HaYeHUH 00beMa B €MKOCTH, COOTBETCT-

BYIOIIUX JICJICHUAM IIKAJIbI.

9. Pesynbrarhl 3aMepoB 3anucaTh B TAOIUIY 2

Tabmuma 2 Pe3ynabTaThl 1a00paTOPHBIX UCCIIETIOBAHUNA

ITapameTtp

Howmep onbiTa

2

3

4

HauanpHoe naBieHue B aKKyMy-
JIATOpPE HA MOMEHT HavaJia BbI-
IycKa o4epeHON MOPIUH JKU/I-
koctu P 1 , MIla

HauannHoe 3Hauenne oo0bema
KUJKOCTH B EMKOCTH TIepPE/T BbI-
MIyCKOM OYepeIHOM MOpIHH
xugroctd V1, 1

HauansHO€e aBiieHHE B aKKyMy-
JATOpPE HA MOMEHT HayaJla BbI-
IMyCKa OYEpPETHON MOPLUUHN KHJI-
KocTH pk; , MITa

HauanbHoe 3HaueHne o0beMa
JKUJKOCTH B EMKOCTH II€pe]] BbI-
IIyCKOM OYEpEAHON MOPLUHU
xuaxoctu V, 1

Bpewms nabopa oovema AVt
KUAKOCTU AL, |,

CpenHee 3HaueHHe pacxoaa
xuakoctr Qt, 3a mHTEpBAT
BpeMeHHu At; , I/MUH

[TpomexyTok BpeMeHH Habopa
nepBoro oobema At, ¢

Pacxon uepe3 nepBblil BEIXOJ
nenurenst motoka Qi , 1/MuH
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Pucynok 7 — ruzipocxema ¢ akKyMyJIsiTOPOM

HOpﬂ)IOK BbIIIOJTHCHU A paﬁon:

1. BreinmoaHuTh YCPTEIK rHI[paBHH‘IeCKOﬁ CXCMbI pI/IC7 U TIMPOCTABUTH 6YKB6HHO'

udppoBoe 0003HAYCHHE.

2. CoOpatpb Ha THAPABINIECKOM CTEHJIE CXEMY PHUC. 7, 3aTIOJTHUTH TaOHIly 2.
3 CocTaBUTh CXEMY MIOTOKOB

4. ITo 3ajaHHOMY aBICHUIO U PACXOAY 10100paTh TUAPOAKKYMYJISATOP

5 VYcrHas 3amura paboThl.

®opma npeacraBiaeHus pe3yJabTara:
Otuet odopMIIEHHBIN B TETPaaM Uil IPAKTUIECKUX paboT

Kpurepum ouenku:

OTinnyHO — paboTa BHINIOJIHEHA BEPHO B MOJHOM 00beMe, Ha 3allUTe ONMKMCAaH MPUHIMI pado-
TBI BEPHO

Xopo110 — eCTh OINOKHU B CXeMe OTOKOB, Ha 3all[UTE ONUCAH MPUHLUI paboThl BEPHO

Y 10BNETBOPUTENHHO — HE BEPHO BBIOpaH TUAPOAKKYMYJISATOP, €CTh OIIMOKH B CXEM€ MOTO-
KOB, Ha 3aIIUTE ONMMCAH MPUHIUI PabOThl HEBEPHO

HeynosneTrBopurenbHo — paboTa BHIIOIHEHA HE B TIOJTHOM 00beMe
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JlaGopaTopHas padora Ne8
COopka u peryaupoBKa TUAPONPUBOJIA C THAPOAKKYMYISITOPOM

Hean: Hayuutbest npou3BoIUTh COOPKY THAPONPUBOAA HA TUAPABIMUECKOM CTEH/IE

Boinosinus patdoty, Bel Oyaere:
ymemb:

- VY 2.1.02 BpINONHATH NPUHIMIHATBHBIC THAPABINYECKHAE CXEMbI COTIacHO TpeboBa-
Hui ['ocyaapCcTBEHHBIX CTaHIAPTOB;

- Yo 01.01 pacrioznaBate 3agady u/wim mpodiaemMy B Tpo(hecCHOHATLHOM W/WIIH COIH-
JIbHOM KOHTEKCTE;

- Yo 02.02 uckarp undopmaiuo B cetu MHTEpHET, ¢ MCMOIb30BaHUEM (DHIIBTPOB U
KITFOUYEBBIX CJIOB;

VYo 03.04 npuMeHSITh COBPEMEHHYIO HAYUHYIO MPO(GECCHOHATBHYIO TEPMUHOJIOTHIO;
- VYo 07.03 ucnonb30BaTh S3HEProcOEperaroiife U pecypcocoeperaroime TeXHOIOTHH B

podhecCHOHATLHOM JIEATEIIBHOCTH 110 CIICIIHATLHOCTH

MarepuanbHoe obecniedenne: MeToauueckue yKa3aHUsl, KOHCIEKT JEKIUI

Oo6opynoBanne: Kommiekt yuebHoro obopyaosanus "' uaponpuBo, THAPOABTOMATHKA U

aBTOMATH3aIlHMs TEXHOJOTHYECKUX mporeccoB'; Jlaboparopus yueOHas "['MaponpuBo.I U THAPOAB-
tomatuka" CI'Y-YH-C013-25J1 P-01

3aganue:
[IpoBecTu cOOPKY U PETYINPOBKY I'MAPONPUBOIA C AKKYMYJISATOPOM

Kparkue Teopernyeckne cBeeHH:

=

f@@ .

-

Pucynok 8— ruapocxema BO3BpaTHO IOCTYNATEIbHOTO IBUXKEHUS C aKKyMYJISITOPOM
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1. CoOpath Ha yueOHOM CTEHJIE THAPABIMYECKYIO CXEMY B COOTBETCTBUH C MPUHIIUITH-

aJIbHOM cXeMoii (pucyHOK 8).

2. 3aKpbITh KpaH 9,BKIIIOYNTH HACOCHYIO YCTAHOBKY M HACTPOWTH KJlanaH § Ha JaBJe-
Hue 5 Mla.
3. [TosTHOCTBIO OTKPBITH JIpoccenb 3, Bpalllas peryJIMpOBOYHBIM BUHT IIPOTUB YaCOBOMU

CTPEIIKH JI0 yropa

4. OTkphITh KpaH 4.1 U 3apsauTh TUAPOAKKYMYIISATOP A0 AasieHus 5 MIla no mano-
meTpy 4.2

S. 3akpbITh KpaH 4.1

6. BBIKITIOUNTE HACOCHYIO YCTaHOBKY

7. OTkphITh KpaH 4.1 1 BKIItOUYask paclpeeauTelb 5 Ha BbIIBU)KEHUE U BTSTUBAHNE

HITOKA, TOCYUTATH YMCIIO OBICTPHIX XOA0B ITOKA. [loKa3anus 3amucarp B Ta0uiy 3

8. [ToBTOpUTH TyHKTHI 2,3, 4,5,6,7

9. 3akpbITh Jpoccenb 3 Ha 0,4 peryaupoBOYHOTO BUHTA

10.  OtkpeITh KpaH 4.1 1 BKIIIOYAs pacrpeaeuTelb S Ha BEIBIDKEHUE U BTSATUBAHHE
LITOKA, IOCYUTATh YUCIJIO MEJJIEHHBIX X0J10B IITOKA. [loka3anus 3anucars B Tabiuiy 3

11.  TlpoBectu aHaNOrMUYHbIE U3MEPEHUs, HACTPOUB KJlanaH 8 Ha AasieHue 4, 3 u 2 Mlla

Tabmuna 3 Pe3ynbpTaThl 1a00paTOPHBIX UCCIIEAOBAHUMA

Jasnenne , MIla

5 4 3 2
Yuciio Xon0B ObIcT- |MezJIeH- |OBICTpbIE |MeIeH- |OBICT-  |Mea-  [OblcT-  |Men-
pble HbIE HbIE pble JeH-  [pble JICHHbIE

HBIC

Pacxon XKHIKOCTH B €eMKOCTHU
, JI

IHopsiaok BbINOJIHEHHS PA0OTHI:

1. BrinmoaHuTh YCPTECIK FHHpaBHquCKOﬁ CXCMbI pI/ICS U TIMPOCTABUTH 6}/KBCHHO-

udpoBoe 0003HAYCHHE.

2. CoOpaTh Ha THJIPABIMYECKOM CTEHJIE CXeMYy PHC.8, IPOBECTH OIBITHI U 3aIOJTHHUTH
Tadymy 3.
3. VYcrHas 3ammTa paboThl.
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dopma npeacraBieHns pe3yJabTara:
OTt4er oOpPMIICHHBIH B TETpaau AJisi MPAKTHUECKUX paboT

Kpurepun onenkmn:

OTnu4HO — paboTa BBHIIIOJIHEHA BEPHO B IMOJIHOM 00BbeMe, Ha 3aIUTe ONMCAH MPUHIUI pado-
ThbI BEPHO

Xopo110 —Ha 3alIUTe ONKMCaH MPUHIMI PA0OThI BEPHO

VY 10BI€TBOPUTENBHO —Ha 3aIlIUTE ONUCAH IPUHIUI Pa0OThI HEBEPHO

HeynosnerBopurenbHO — paboTa BHIIOJIHEHA HE B IOJTHOM 00beMe

150



JlaGopaTopHas padora Ne9
HccnenoBanme XxapakTEpUCTHK JIPOCCeNs ¢ 00paTHBIM KJIamaHoM

Heab: Hayuntbest mpou3BoauTh COOPKY M HACTPOIKY THAPONPUBOIA HA THIPABIMYECKOM
CTEHJIE

Bbinosinus patoty, Bel Oyaere:

ymemp:

- VY 2.1.02 BeInosnHATh NPUHIMIHAIBHBIE THIPABIMYECKUE CXEMBI COTJIAaCHO TPeOo-
BaHMU ['0Cy1apCTBEHHBIX CTaHIapPTOB;

- Yo 01.01 pacno3HaBate 3ama4y W/uiu npodsieMy B NMpodecCHOHATBHOM W/UH CO-
LIMAJIbHOM KOHTEKCTE;

- Yo 02.02 uckarb nuHpopmanuio B cetd MHTEpHET, ¢ UCIOIb30BaHUEM (PUIBTPOB U
KJIOYEBBIX CJIOB;

- VYo 03.04 npuMeHATh COBPEMEHHYIO HAYUHYIO PO(ECCHOHATBHYIO TEPMUHOJIOTHUIO;

- VYo 07.03 ucnonb3oBaTh 3HEprocoeperaroIire U pecypcocoeperaronme TeXHoI0ruu

B ITpo(heCCHOHATTLHOM IS TEIIEHOCTH 10 CIICIIHATLHOCTH

MarepuanbHoe obecniedenne: MeToauueckue yKa3aHUsl, KOHCIEKT JEKIUN
O6opynoBanne: Kommnekt yuebHoro odopynosanus "['uaponpuBoa, ruipoaBTOMaTHKA U

aBTOMATH3aIlHsI TEXHOJOTHUECKUX mporeccoB'; Jlaboparopus yueOHas "['uaponpuBo.I M THAPOAB-
tomatuka" CI'Y-YH-C013-25J1 P-01

3ananue:
[TpoBecTu uccienoBanmne xapakTepUCTUK JIPOCCEIIsi ¢ 00paTHBIM KJIallaHOM

Kparkne Teopernyeckne cBegeHHs:

CoOpatb ruapaBiInyecKyto cxemy 1o puc.9, otkpbith kpan BH1. OTkpoith apoccens JIP1,
OTKPBITH peryisaTop pacxona PP1.

Bxomounts Hacoc, npocceneM JIP1 Hactpouts nasnenue 4 MIla. OtkpsiTh kpan BH1.

3akpeiTh kpaH BH1 u nu3meputs 3HaueHne oovema B emkoctd EM1 3a mpomekyTok Bpeme-
HU.

CusaTb nokazanust ¢ MmaHoMeTpoB MH2 u MH1. Buectn nony4yeHHble 3HaueHus B TaOIMILy

YMenbmas OTKPBITHEC PETYJIATOpPA pacxoda PP1 A0 MUHHUMAJIbHOTO AAaBJICHUSA ICPEA APOC-

cenem 0,5 MIla 3anonaUTH TAbIUITY 4.
[TocTpouts rpaduk pacxoHO-TIEPEIaTHON XapaKTePUCTUKH

151



Tabnuna 4 —Pe3ynbTaThl OMBITOB

JlaBiienue nepes gpocceseM Mpy NOJHOCThIO OTKPLITOM peryisatope pacxona 4 Mlla

[TapameTp Howmep onbiTa
1|2 3 4 5 6 7
JaBnenwue nepen apoccenem p, Ml la 0.5|1 15 |2 25 3 3,5 4

JlaBiienue Ha BbIXoz€E Apoccens py, MIla

[lepenan naBnenus Ap=pl-p, Ha
npoccene. Mlla

O06beM V XKHUIKOCTH, IOCTYIAOLIEH B
EMI, n

[IpomexxyTok BpemeHu At. ¢

Pacxon uepe3 apoccens Q, 1/MuH

Temneparypa paboueit xuaKocTy, t°

[ToBTOPHUTH M3MEPEHUS TIPH JTaBJIeHHH HacTpoiiku 3 MIla Tabnuma 5.

Tabnuna 5 —Pe3ynbTaTsl ONMBITOB

JlaBneHue nepen apoccesieM Npu NOJHOCTBIO OTKPBITOM perynsrope pacxoaa 3 Mlla

[TapameTp Howmep onbiTa
1 3 4 5 6
Jasnenue nepen apoccenem pl, MIla | 0,5 |1 15 |2 25 3

JlaBneHwne Ha BeIXojie Apoccens pp, Mlla

[Mepenan naBneHust AP=pi-p; Ha
npoccene, Mlla

O6beM V KHUIKOCTH, TOCTYNAIOLIEH B
EMI1. n

IIpomexxyTok BpeMeHHu At, ¢

Pacxon gepes apoccens Q, n/mMuH

Temnepatypa pabouelt )KMJIKOCTH, t°

[ToBTOpPUTH M3MEpeHUs ITpU AaBleHUH HacTpoiiku 2 MlIla tabnuna 6.

Tabnuia 6- Pe3ynbTaTsl ONBITOB

JlaBiieHue nepes gpocceseM Mpy MOJHOCThIO OTKPBITOM peryssarope pacxona 2 MlIla

[Tapamertp Howmep onbita

1 |2 3 4

Jasenne nepen apoccenem pl, MITa | 0.5 |1 15 |2

JlaBiieHue Ha BbIXoz€e npoccens pp, MIla

[Tepenan naBnenust Ap=pl-p, Ha
npoccene, Mlla

O0beM V KHIKOCTH, MOCTYMAOIIEH B
EM1, n

IIpomexxyTok BpeMeHu At. ¢

Pacxon gepe3 apoccens Q. n/MuH

Temmneparypa paboueit >KHUJIKOCTH. t°
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Pucynok 9— cxema rugpaBnudeckas

Ilopsinok BbINOJIHEHHUS PadOTHI:

1.BbIMONHUTE yepTex cxeMbl puc.9 u mpocTaBuTh OyKBEHHO-IIM(PPOBOE 0003HAUEHUE.

2.

3
4.
5

CocTaBUTh CXeMy MTOTOKOB IS pHC. 9.
3anonHUTH Ta0auIE 4, 5, 6.
[TonoOpaTe Apoccens u peryasaTop pacxonaa st puc. 9.

VYcTHas 3ammra paboThl.

®opma nmpeacTaBJieHus pe3yJbTarTa:

Otuet opopMIIEHHBIH B TeTpaaM Uil IPAKTUYECKUX paboT

Kpurepun onenkmn:

OtimynHo — pa60Ta BBITIOJTHCHA BEPHO B ITOJIHOM O6’LCMC, Ha 3allUTC ONMCAaH NPUHIUII pa-

00ThI BEpHO

XOpOH_IO — €CTh OLINOKHU B CXEMeE IMOTOKOB, Ha 3allIUTC OIMMUCAH ITPUHIIUIT pa6OTBI BCpHO

yI[OBJICTBOpI/ITCJ'IBHO — HC BCPHO BBI6paHLI APOCCLIIb U PEryjdTop, €CTh OIIMOKH B CXEME

MMOTOKOB, Ha 3aIIUTE OMKUCAH MPUHITUT PAOOTHI HEBEPHO

HeynosnerBopurenbHO — paboTa BBIIIOJIHEHA HE B IIOJTHOM 00beMe
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Tema T.02.01.01.03 PeryiupoBKa CKOpOCTH

JlabopaTopnasi paGora Nel0
HccnenoBaHue XapakTepUCTHK JIBYXJIMHEHHOIO peryiisitopa pacxoia

Hean: Onpenenuts 3aBUCUMOCTh pacxoja pabodeld KUIKOCTH M IOTEPh JaBJICHUS Ha
Jpoccelie BXOIALIEM B COCTaB PEryssTopa pacxo/a.

Bbinosinus padory, Bel Oyaere:

- VY 2.1.02 BpImoaHATh NPUHIMIHAIBHBIC THAPABINYECKAE CXEMbl COTJIaCHO Tpebo-
BaHMU ['0Cy1apCTBEHHBIX CTaHIapPTOB;

- Yo 01.01 pacmo3HaBarte 3aja4y W/Wid mpodieMy B MPOPecCHOHATHPHOM W/HUIH CO-
IUAJTbHOM KOHTEKCTE;

- Yo 02.02 uckarb nuHpopManuio B ceTH MHTEpHET, ¢ UCTIONb30BaHUEM (PUIBTPOB U
KITFOUYEBBIX CJIOB;

- VYo 03.04 npuMeHSITh COBPEMEHHYIO HAyYHYIO MPOPECCHOHATBHYIO TEPMUHOIOTHIO;

- VYo 07.03 ucnonp3oBaTh dHEprocOeperaroime u pecypcocoeperaronme TeXHOI0THI

B PO ECCUOHAIBHON JIEATEILHOCTH 110 CIEUATBLHOCTH;

MarepuanbHoe obecniedyenne: MeToauueckue yKa3aHUsl, KOHCIEKT JEKIUN
Oo6opynoBanue: Kommnekt yueOHoro odopynoanus "['uaponpuBoa, ruipoaBTOMaTiKa 1

aBTOMATH3aIlHsI TEXHOJIOTHYECKUX IporeccoB'; Jlaboparopus yueOHas "['uaponpuBoI U THAPOAB-
tomatuka" CI'Y-YH-C013-25J1 P-01

3aganue:
N3yunTh npuHIUI paboThl peryasropa pacxo/ia

Kparkue Teoperuyeckue cBeleHUs:

Yacrs 1

CobpaTh Ha CTeHJIe THIPABINYECKYIO CXeMy, OTKpbITh BeHTUIb» BH1. MakcumanbHo oT-
KpbITh ceueHue apoccens JP1 u perynstopa pacxona PP1.

Bxmounts Hacoc HI, 3akpbiTe perynstop pacxona PPl. [lo manomerpy MHI1 nactpouts
kiamad KI12 na naBaenne 4 Mlla.

OTkpeiBast perynsarop pacxona PP1 nactpouts pacxon xuakoctu 1,5-2,5 n/mun. Hactpoii-
Ka OCYIIECTBISIETCS IMyTEM M3MEpeHus: oobeMa kuakocTH B emkoctd EM1 3a Bpems. B mporecce
paboThI moaepkuBaTh Aaienue kinanaHa KI12 pasasiv 4 MI]a.

3anonHuTh B Tabauiy 7 3HaueHue aaBieHus ¢ MmaHomerpa MH2. U3meputb 06beM KHIKO-
ctu B emkocTh EM1 3a mpomMexyToK BpeMeHH.

C nomomursto apoccens J[P1 nactpauBaem 3Hauenus gasienuss MH2 na 1, 1,5, 2, 2,5, 3, 3,5
MIla u 111 KaXKJ10T0 1aBIEHUS U3MEPsieM 00beM KHUIKOCTHU 32 BpeMs.

Yacts 2

OtperynupoBatb gpocceneM /IP1 3nauenne naBnenus | Mlla mo MaHoMeTpy, Ha KianaHe
KII2 naBnenue ocraButh 4 MIla. M3meputh 00beM sxuakocTi B emkoct EM1 3a Bpewmst.
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BUCUMOCTH pacxoJia OT nepcriaga JaBJICHUA.

Perynupys na npoccene [IP1 naBnenue nocrosuasiM 1 MIla ¢ nomomsto kinanana KI12 na-
cTpouth JaBieHue no manomerpy MHI 3.5, 3, 2.5, 2, 1,5, 1 MIla. [Ing kaxx10oro 3HadyeHus uU3Me-
pUTHh 00BbeM KHUAKOCTH B eMKocTH EM1 3a Bpems. 3amonuauth Tabnuiy 8. [Toctpouts rpaduku 3a-

Tabnuna 7 —pe3ynbTaThl HCCISIOBAHUH YacTH 1

[lapamerp

Jlasnenwe nepea
PeryasTopoM 4
pacxona py, Mlla

JlasneHue Ha

BBLIXOJIE PETYAATOpa
pacxoza pa, Mlla

1.5

35

INepenan nasnenus
HA peryjisrope
pacxona Appe, Mlla

ObneM V XHIKOCTH,

nocrynawmei B
EMI1, n

[TpomexyTox
BpeMEHH At, ¢

Pacxon uepes
peryJiaTop pacxoaa
Q, n/vun

Temneparypa
paboueil HHUIAKOCTH,
to

Tabnuua 8 — Pe3ynbTaThl Hcciae10BaHUN YacTH 2

[NapameTp

Homep omeiTa

1

2

-

Jlasnenne nepen peryjisropom
pacxopa p), MIla

4

3.5

1.5

Jasnenne na spxose
peryasTopa pacxosa pz, Mlla

1

TMepenay pasncHus Ha

perynstope pacxoga Appe,
MIla

Obsem A KHAKOCTH,
“nocrynaioued 8 EMI, a1

[TpomexyTox sBpeMenn AL, ¢

Pacxog  vepes  peryasrop
pacxopa Q, a/mun

Temneparypa paGoveit

KHAKOCTH, t°
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M1 (o)) PaI 1

K2

M2 (3

Pucynok 10 — runpaBinyeckas cxema
ITopsinok BbINOJIHEHUs PadOThI:

1.BemonHuts yeptex cxembl puc.10 u mpoctaBuTh OYKBEHHO-IIU(PPOBOE 0003HAUCHHE.
CocTtaBuTh cXeMy MOTOKOB s puc. 10

3anoaHuTh Ta0IUNEI 7, 8.

[TonoGpate npoccens U peryasTop pacxona st puc. 10.

[TocTpouts rpaduku 3aBUCUMOCTH Pacxoja OT Mepenasia AaBIeHHUs.

VYcrHas 3ammTa paboThl.

o0 A W

®opma npeacraBiaeHus pe3yJabTara:
Otuet odopMIIEHHBIN B TETPaaM Uil IPAKTUIECKUX paboT

Kpurepun onenkmn:

OTnu4HO — paboTa BBHIIOJIHEHA BEPHO B MOJIHOM 00bEME, Ha 3alllUTe ONMMCAH MPUHLUI pa-
0OTHI BEPHO

Xopo110 — eCTh OINOKHU B CXeMe OTOKOB, Ha 3all[UTE ONUCAH MPUHLIUI paboThl BEPHO

VY 10BNETBOPUTENBHO — HE BEPHO BBIOPAHBI IPOCCENIb U PETYNIATOP, €CTh OIIUOKU B CXeMe
MOTOKOB, Ha 3all[UTE ONKCAH MPUHLIUI pabOTHl HEBEPHO

HeynosnerBopurenbHo — paboTa BHINIOJIHEHA HE B IOJTHOM 00beMe
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Tema T.02.01.01.04 PeryimpoBKa 1aBJIeHUA
JlabGoparopunasi padora Ne 11
COopka 1 perynupoBKa ruApocucTeM ¢ GYHKIIUSIMH HAIOPHOTO KJIanaHa

Heab: Onpenenenue pacxogHO-TIEPENaTHON XapaKTEPUCTUKU MPEJOXPAHUTEIBHOIO Kila-
naHa

Boinosinus patdoty, Bel Oyaere:

ymemb:

- VY 2.1.02 BoImoaHATh NPUHIMIHAIBHBIC THAPABINYECKAE CXEMbl COTJIaCHO Tpebo-
BaHui ['ocyapCcTBEHHBIX CTaHAAPTOB;

- Yo 01.01 pacrio3naBaTh 3amady u/uiu npodseMy B MpodecCHOHATLHOM H/HIIA CO-
IUAJTbHOM KOHTEKCTE;

- Yo 02.02 uckarb nHpopmManuio B cetd MHTEpHET, ¢ UCTONb30BaHUEM (PUIBTPOB U
KITIOYEBBIX CJIOB;

- VYo 03.04 npuMeHSTh COBPEMEHHYIO HAyYHYIO MPOPECCHOHATBHYIO TEPMHHOIOTHIO;

- VYo 07.03 ucnonp3oBaTh dHEprocOeperaroie u pecypcocoeperaronye TeXHOIOTUI

B HpO(l)CCCHOHaHbHOﬁ JOCATEIBbHOCTHU IO CIIENHUAIbHOCTHU,,

MarepuanbHoe obecniedenne: MeToauueckue yKa3aHUsl, KOHCIEKT JEKIUN

Oo6opynoBanue: Komrekt yaeOHOro o6opynoBanus "[ MapomnpuBo, THIPOABTOMATHKA H
aBTOMAaTH3AaIMs TEXHOJOrn4Yeckux mpouecco"; Jlaboparopus yuebHas "I uIponpuBo.I U TUIPOaB-
tomaruka" CI'Y-YH-CO013-25J1 P-01

3ananmue:
W3yunth npuHIHIBI pabOThI MPEAOXPAHUTENBHOTO KiamaHa

Kparkne Teopernyeckne cBegeHHs:

CoOpatb cxemy pucyHok 11

Pyxas PBJ/I3 npuctsikoBats k bBPC1, nonsoctero otkpsiTh Kinanas KII2 u npoccens [IP1.

BxurounTs Hacoc. 3akpeiTh apoccens JAP1, mo manomerpy MH1 HacTpouTs kiiamaH Ha J1aB-
nenue 3 Mlla.

ITocrenenHo otkpsiBas npoccens JP1, onpenenute no manomerpy MH1 naBnenue oTkpsli-
TUS KJIanaHa, NpU KOTOPOM IPOUCXOIUT 3akpbiThe cedueHus kinanaHa KII2. Ilpu stom nmomxHO
MPEKPATHTHCS TEUCHNE JKUIKOCTH B €eMKOCTb. 3arucaTh 3HaYeHHs B Ta0miry 9

3anucaTh 3HAYCHHS JaBJICHUI IPOMEKYTOUHBIX TOUEK B TaOHIry 9

Brixmounts Hacoc. [lepectsikoBats PB/I3 k BPC2. Bxirounts Hacoc.

3akpsiBas npoccens Pl ycranoBuTh o MaHoMeTpy MH1 3HaueHune naBiaeHUs COOTBETCT-
BYIOIIIME MEPBOM MPOMEKYTOUHOM TOUKE. 3anucarh 3HaueHue aapieHuss MH2. 3akpoiTh kpan BH1

U U3MEPUTh 00bEM KHUJIKOCTH 32 BPEMsI.
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3akpsiBas npoccenb APl ycranoBuTh 1o MaHoMeTpy MH1 3HaueHune naBiaeHUs] COOTBETCT-
BYIOILIME BTOPOM MPOMEKYTOUHOM TOouke. 3anucaTh 3HaueHue aasienuss MH2. 3akpoite kpan BH1
U U3MEPUTh 00bEM KHUJIKOCTH 32 BpEeMs

[TonHocThiO 3aKpbITh Apoccenb JP1 u 3anucate 3HadyeHue aaBiieHus: mo manomerpam MH1
u MH2. 3akpeit kpan BH1 1 usmeputs 00beM KHUIKOCTH 3a BpeMS.

[ToBTrOopuTh neiicTBus mist AaBneHust Hactporiku 4, 5 Mlla. U 3anonuuts Tabmuubl 9 coort-
BETCTBEHHO.

[Toctpouts rpaduku 3aBucUMOCTH AaBieHus pl u pacxona Q u rpaduku 3aBUCUMOCTH Ap

u pacxoza Q.

Tabnuua 9 JlanHbIe UcCaeIOBaHMI

JlaByiienue Hactpoiiku kianana Puactp=3 Mlla
[TapameTp Howmep onbiTa
1] 2l 3 | 4
JlaBiieHre HACTPOMKM KJlanaHa puacrp=23 Mlla
Jasnenwue pi Ha Bxoe kiamnana KI12, MIla Porkp

Pkl Px2 PHactp 3

JaBnenue p, Ha Boixojie kianana KI12. MITa
Ilepenan naBnenus Ap = p, - p2 Ha kiamnane, Mlla
O6bem V xxunkoctu, noctymnaroinieit B EM1, n
ITpomesxyTok Bpemenu At, ¢
Pacxon depes knanan Q, 1/MuH

JlaBnenyre HACTPOMKH KiIanasa p..cp 4 MIla
Jasnenwue pi Ha Bxoze kiaamana KI12, MIla Portkp

Pkl Pk: Practp 4

JlaBnenue p, Ha Boixoje kianana K112, MITa
Iepenan gaBneHust Ap = pi - pp Ha kinamane. MIla
O6beMm V xunkocty, nocrynatomieit B EM1, n
[IpomexyTtok Bpemenu At, ¢
Pacxon depe3 knanan Q, 1/MuH

JlaByieHue HACTPOMKH KIlanaHa Practp 5 MIla
Jasnenue pi Ha Bxoje kinanana KI12, MITa Porip

Pkl Px2 Practp 5

JaBnenue p, Ha BbixoJie kianana K112, MIla
Iepenan naBnenust Ap = pi - p, Ha kinanane, MIla
O6wem V xunkoctu, noctymnaromieit B EM1,
ITpomexyTok Bpemenu At, ¢
Pacxon depe3 knaman Q, i/MuH

o|g8|o
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Pucynok 11 — cxema rugpaBianueckas

ITopsinok BbINOJHEHHS PadOTHI:

1.BbimonHuTh yeptex cxembl puc.ll u npoctaBuTh OYKBEHHO-IIU(PPOBOE 0003HAUCHHE.

2.

CocTaBuTh cXeMy OTOKOB i puc. 11
CocTaBUTh HUKIOTPaMMBI 1ist puc.11
[TonoOpatk Ki1anaH npegoXpaHuTEIbHBIN.

[TocTpouts rpaduku

CnenaTh 001 BEIBOJ IO pe3ysibTaTaM pabOTHI.

VYcrHas 3ammTa padoTH.

®opma mpeacTaBJieHusi pe3yJbTarTa:
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Otuet odopMIICHHBIN B TETPaaH Uil IPAKTUIECKUX paboT

Kpurepun oneHku:

OT1nu4HO — paboTa BBIIIOJHEHA BEPHO B IIOJHOM O0bEMeE, Ha 3alUTE ONUCAH NPUHIIMII
paboThI BEPHO

Xopouo — ecTh OIIMOKH B CX€ME IOTOKOB U IIUKJIOTPaMMe, Ha 3alUTe ONUCAH MPUHIIMIT
paboTBI BEPHO

VY 10BIETBOPUTENBLHO — HE BEPHO BBIOPAH KIallaH MPEeJOXPAHUTENbHBIN, €CTh OIIMOKU B
CXEMC IMOTOKOB U HUKJIOIPaMMC, Ha 3alIUTC OIMMCAaH NPHUHIHAIL paGOTbI HCBCPHO

HeynosnerBopurenbHO — paboTa BHIIOJIHEHA HE B IOJTHOM 00beMe

Tema T.02.01.01.04 PeryimpoBKa 1aBJIeHUSA

JlabopaTopHasi paGota Ne 12
COopka 1 peryaupoBKa ITHEBMOCUCTEM C (DYHKIMSIMEA HAITOPHOTO KJIalmaHa

HeJIBZ OHpe,I[eJ'ICHI/IC pacxoz[HO-nepenanHoﬁ XAPAKTCPUCTHUKH HAIIOPHOI'O KJIallaHa

Brinosinus padorty, Bl Oynere:

ymems:

- VY 2.1.02 BpINOAHATh NPUHLMIIKATIBHBIE THAPABINYECKHE CXEMbI COTJIaCHO Tpeho-
BaHMU ['0Cy1apCTBEHHBIX CTaHIapPTOB;

- Yo 01.01 pacno3naBate 3a1ady W/uiad npoOieMy B IpopecCHOHATBLHOM H/WIN CO-
LIMAJIbHOM KOHTEKCTE;

- VYo 02.02 uckarb nuHpopmanuio B cetd MHTEpHET, ¢ UCIONb30BaHUEM (PUIBTPOB U
KIIFOUEBBIX CJIOB;

- Vo0 03.04 mpuMeHATb COBPEMEHHYIO HAYYHYIO MPO(HECCUOHATBHYIO TEPMHUHOJIOTHIO;

- VYo 07.03 ucnonb30BaTh 3HEprocOEperamIre U pecypcocoeperaroniue TeXHOIOTHH

B NMPOeCCUOHATBHOM JIEATETLHOCTH MO CIIeIUATIBHOCTH;;

MarepuanbHoe odecnedenue: MeToauueckue yKa3aHHsl, KOHCIIEKT JEKIUN
Oo6opynoBanue: Komriekt yueOHoro obopynoBanus "I uaponpuBoi, THAPOABTOMATHKA U

aBTOMATHU3AIMs TEXHOJOTHYeCKuX mporeccoB"; Jlabopatopus yaeOHas "I maponpuBo1 U THAPOAB-
tomatuka" CI'Y-YH-CO013-25J1 P-01

3amanme:
N3yunth npuHIUIBI paOOTHI HATOPHOTO KJIanaHa

KpaTkue Teopernueckue cBeieHUS:

Cobpath cxeMy pUCYHOK 12
Pyxas PB/I2 npuctsikoBats k BPC1, otkpsiTs knanans! KI12 u KI13, npoccens JIP1.
Bxmrounts Hacoc, 3akpbITh Apoccens JP1, mo manomerpy MH2 Hactpouts kinanan KII3 Ha

nasienue 3 Mlla. [To manomerpy MH1 nactpouts KII2 Ha naBnenue 5 Mlla.
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ITocrenenno otkpsiBas npoccens JP1, onpenenuts no manomerpy MH1 naBneHue oTkpsli-
TUS KJlalaHa, IpY KOTOPOM IPOUCXOIUT 3akpbiThe cedueHus knanaHa KII2. Ilpu stom nomxHO
IPEKPATUTHCS TEUEHUE )KUJKOCTU B €eMKOCTb. 3anucarh 3Ha4eHus B Tabnuiy 10

3anucaTh 3HAUYCHHUS IaBJICHUN ITPOMEKYTOUHBIX TOUYEK B Ta0uiry 10

Boixmounts Hacoc. [lepectsikoBats PB/I2 k BPC2. BritounTs Hacoc.

3axpsiBas npoccenb Pl ycranoButh 1o MaHoMmeTpy MH1 3HaueHue naBiaeHUs] COOTBETCT-
BYIOIIIME MTEPBOM MPOMEKYTOUHOM TOUKE. 3anucarh 3HaueHue naieHus MH2. 3akpoite kpan BH1
U U3MEPUTH 00BEM JKUIKOCTH 33 BPEMS.

3axpsiBas npoccenb Pl ycranoBuTh 1o MaHomeTpy MH1 3HaueHue naBieHust COOTBETCT-
BYIOII[ME BTOPOM MIPOMEKYTOUHOM Touke. 3amucaTh 3HaueHue aasienuss MH2. 3akpeite kpan BH1
U U3MEPUTH 00BEM JKUIKOCTH 33 BpEMs.

[TonHoCThIO 3aKpBITH Apoccens JIP1 u 3anucaTe 3HaYeHUE JaBieHus mo manomerpam MH1
u MH2. 3akpeite kpan BH1 1 u3aMeputh 00beM KUIAKOCTH 32 BPEMSI.

IToctpouTts rpaduku 3aBucuMocTH AasieHus pl u pacxona Q u rpaduku 3aBucuMoctTu Ap

u pacxona Q.

Tabnuna 10 —Pe3ynbrarel ucciaenoBaHuit

ITapameTp Howmep onbiTa
1 2 3 4
=5
HNasnenue Pl Ha Bxoje kinanana KI12, MIla Porkp Pel{ Px2 Practp

JlaBnenue p, Ha Bbixoje kinanana K112, Mlla
Ilepenan naBnenust Ap = pl - p» Ha kianane. MIla

O6beM V xunkocty, noctynatomieit B EM1, n 0
ITpomexyTok Bpemenu At, ¢ 00
Pacxon uepes knanan Q, ji/MuH 0
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Pucynok 12 — cxema rugpaBnnyeckas
ITopsinok BbINOJHEHHS PadOTHI:

BoinonHuTh uepTex cxembl puc.12 v npoctaBUTh OYKBEHHO-IIM(POBOE 0003HAUEHHUE.
CocTaBuTh CXe€My ITOTOKOB JUIsl puc. 12.

CocTaBuTh HUKJIOTPaMMBbI JUTsl puc. 12.

[TonoOpaTh Ki1amaH nperoXpaHUTeNbHbIN.

[Toctpouts rpaduxu

Crnenatp 001U BBIBOJ MO pe3yabTaTaM paboThl.

VYcrHas 3ammTa paboThl.

dopma npeacTraBjIeHus pe3yabTara:
OTt4uer oOpMIIEHHBIH B TETpaau AJsi IPAKTHUECKUX paboT

Kpurepum oueHku:
OtnnyHO — pa®oTa BHINOJHEHA BEPHO B MOJHOM 00BbEME, Ha 3alllUTE ONUCAH MPUHIUI pa-

OOTHI BEPHO
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XOpoIo — ecTh OMMUOKH B CXE€ME MTOTOKOB M IHKJIOrpaMMe, Ha 3allUTe ONMUCAH MPUHIUI
paboThI BEPHO

VY 1OBNIETBOPUTEIBHO — HE BEPHO BHIOpAH KJAallaH MPEIOXPAaHUTENIbHBIN, €CTh OUIMOKU B
CXEMC IMOTOKOB U HUKJIOIPaMMC, Ha 3alIUTC OIMMCAaH NPHUHIHNIL paGOTbI HCBCPHO

HeynosnerBopurenbHO — paboTa BHIIIOJIHEHA HE B IOJTHOM 00beMe

Tema T.02.01.01.04 PeryimpoBKa 1aBJIeHUsA

JladopaTopHas pa6ora Ne 13
COopka U peryaupoBKa TUAPOCUCTEMBI C PEAYIIUPOBAHHBIM JIaBJICHUEM

Heab: OnpeneneHue xapakTEPUCTUK TPEXJIIMHEHHOTO PEAYKLIIMOHHOTO KJlallaHa

Boinoinus padorty, Bel Oynere:

ymemp:

- VY 2.1.02 BbIomHATh NPUHIUIHAIBHBIC THIPABIMYECKUE CXEMBI COTJIACHO TPeOo-
BaHMi1 ['0Cy1apCTBEHHBIX CTaHIAPTOB;

- Yo 01.01 pacmo3HaBate 3aja4y W/HiIU MpoOiIeMy B MPOPECCHOHATHPHOM H/HIU CO-
[[MaJIbHOM KOHTEKCTE;

- Yo 02.02 uckarb nHpopManuio B ceT MHTEpHET, ¢ UCTIONb30BaHUEM (PUIBTPOB U
KJIFOUEBBIX CJIOB;

- Yo 03.04 npuMeHsATh COBPEMEHHYIO HAYYHYIO MPO()ECCHOHAIBHYI0 TEPMUHOJIOTHIO;

- Yo 07.03 ucrone30Bath SHEProcOEperarore 1 pecypcocoeperaromme TeXHOIOTH

B HpO(i)CCCHOHaHbHOﬁ JCSITCIbHOCTH IO CIELHNAJIBHOCTH;,

MarepuanbHoe odecnedenne: MeToauueckue yKa3aHHsl, KOHCIIEKT JEKIIUN
O6opynoBanue: Komriekt yueOHoro obopynoBanus "I uaponpuBo1, THAPOABTOMATHKA U

aBTOMAaTHU3aIUs TEXHOJOTHYeCKuxX mporecco"; JlabopaTopus yueOnas "I uaponpuBoa v THAPOAB-
tomaruka" CI'Y-YH-CO013-25J1 P-01

3ananmue:
W3yunth npuHIHNIBI pa0OTHI TPEXIUHEHHOTO PETYKIIMOHHOTO KIanaHa

KpaTkue Teopernueckue cBeieHUS:

Yactsl

Cobpath cxemy puUCyHOK 13

OtkperTh kmanan KI12, 3akpsiTe gpoccens JIP1. BxkimrounTts Hacoc.

Knananom KII2 nactpouts nasnenue no manometpy MH1 Ha 3nauenue 5 Mlla. Pegykuu-
OHHBIN KJIanaH HacTpouTh Ha AasneHue 2 MIla mo manomerpy MH2. 3anucars 3HaueHus B TabIu-
oy 21.

Kinanmanom KII2 nHactpouts aaBnenune no manometpy MH1 na 3nauenue 4,5, 4, 3.5, 3, 2,5,
2, 1,5, 1 MIla. 3anucarp 3HadeHus B Tadmiy 11.

Knananom KII2 nactpouts nasnenue no manometpy MH1 Ha 3nauenue 5 Mlla. Pegykuu-
OHHBIN KJIanaH HacTpOouTh Ha AasieHue 3 MIla mo manomerpy MH2. 3anucars 3HaueHus B TabOnu-
my 21.
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Knananom KII2 Hactpouts nasinenue no manometpy MHI1 na 3nauenwue 4,5, 4, 3.5, 3, 2,5,
2, 1,5, 1 MIla. 3anucarb 3HaueHus B Tadbnuiy 11.

Knananom KII2 nactpouts nasnenue no manomerpy MHI1 na 3nauenue 5 Mlla. Penyknu-
OHHBIN KJIanaH HacTpouTh Ha AamieHue 4 Mlla mo manomerpy MH2. 3anucarb 3HaueHus1 B TaOJIU-
my 21.

Knananom KII2 nactpouts nasinenue no manometpy MHI1 na 3nauenue 4,5, 4, 3.5, 3, 2,5,
2, 1,5, 1 MIla. 3anucarp 3HaueHus B Tadmiy 11.

Yacts 2a

Knananom KII2 nactpouts nasnenue no manomerpy MHI1 Ha 3nauenue 4 Mlla. Penykuu-
OHHBIN KJIanaH HacTpouTh Ha AamieHue 2 Mlla mo manomerpy MH2. 3anucats 3Ha4YeHHs B TaOIU-
ny 12.

[TocTenenno otkpeiBas apoccens JIP1 konTponupoBare naBnenue no maHomerpy MHI 4
Mlla. IlpuHumaem JaHHBIE 3HAUYECHHMS 3a MPEACIIbHYIO0 TOUKY p2K. 3akpbiTh KpaH BH1 u usmeputs
00BbEeM KHUIIKOCTH 32 BpeMsl. 3amucarh 3Ha4eHUs B TaOIuIy 12.

Pa3buBaem nuama3zoH Ha MPOMEKYTOYHBIE TOUKH. 3aKpbITh KpaH BHI1 u uzmeputs o0bem
JKUJIKOCTH 32 BpeMsI JIJIsl K&KI0M TOYKH. 3anmucaTh 3Ha4YeHus B Ta0auiy 12.

Yacts 20

Cobpatb cxemy puc.14.

OTtkpeiTh npenoxpanurenbHbiil knanad KII12. [loctenenno 3akpeiBas kinanan KII2 mactpo-
UTh 3HaYeHue naienus no maHomerpy MH1 2 Mlla. 3akpsite kpan BH1 u u3meputs o6beM xu -
KOCTH 3a BpeMs. 3anucaTh 3Ha4eHHsl B Tabnuiy 12.

3akpeiTh knanaH KII2 na 3nauenue naBnenusd 2,5, 3, 3,5 MIla no manomerpy MHI1. Jlns
Ka)KIOT0 3HAYEHUS JaBICHUSI U3MEPUTh 00bEeM KHUAKOCTHU 3a BpeMsl. 3anucaTh 3HAaYeHUS B TaOIHUILy
12. [locTpouts rpadux 3aBUCUMOCTEN N3MEHEHNUE 1aBJIEHUE BBIX0/1a U IaBJICHUS BXOAA.

[TocTpouts rpaduk 3aBUCUMOCTEN U3MEHEHHUE JABJICHHS BbIXOJa U pacxo/a.

Tabnuna 11 —Pe3ynbrarsl ucciaenoBaHuit

ITapamertp Howmep onbiTa
11 2 |3 | 4 | 5 | 6 | 7 | 8 |9
JlaBneHnue HaCTPOWKHU peyKIIMOHHOTO Kianana 2 Mlla
[aBnenue nepen pe- 5 45 4 3,5 3 2,5 2 1,5 1
JYKIMOHHBIM KJlamna-
HOM p, MIla
JlaBiaeHne Ha BBIXOIE 0
PEOYKIIMOHHOTO KJIa-
nana pa, Mlla
JlaBneHue HaCcTpOWKHU pelyKIHMOHHOTrO KianaHa 3 Mlla
JlaBiieHue miepen pe- 5 4,5 4 3,5 3 2,5 2 1,5 1
TYKITMOHHBIM KJIara-
HOM p, MlIla
JlaBneHue Ha BBIXO/IE 3
PEOYKIIMOHHOTO KJIa-
nasHa ps, Mlla

JlaBneHue HacTpoiKK penyKiMoHHoro kinanada 4 MIla
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JlaBiieHue niepen pe- 45 3,5 2,5 2 15 1
TYKITMOHHBIM KJlara-
HOM p, MIla
JlaBneHue Ha BBIXOJIE
PEAYKITMOHHOTO KJIa-
naHa p3, Mlla
M1
gH!
Pucynok 13.1 — cxema rusipaBiudeckas
Tabnuna 12 JlanHble moMyYeHHBIC B XOJI€ UCCIIETOBAHUS
[Tapametp Howmep onbita
2 3 4 5 6 7 8
JaBnenue B muHMK P P20 P21 P22 P23 P2K
PEAYKIIMOHHOTO KiIama- 0 0 4 4 4 4
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Ha, pb MIla

JlaBeHue B TuHAH A 35 3 2,5 2

PEIyKIIMOHHOTO KJara-
Ha, P, MlIla

O06BeM V KHUIKOCTH, 0
noctynatomeid B EM1, 1

ITpoMeKyTOK BpeMEeHU 00

At, c
Ipsimoit pacxo (JuHUS 0 0 0 0
P—>A) uepes penyxiu-
OHHBIN Kyanad Q, Ji/MuH
0 0 0 0 0

O6patHbiii pacxon (1u-
Hust A—>T) uepes pe-
JOYKIMOHHBIN KinanaH Q,
JI/MHH
Temnepatypa padoueit
JKHAKOCTH, t°

Pucynok 13.2 — cxema rujipaBingecKas

Ilopsinok BbINOJIHEHHUs PadOTHI:

1. BrimoanTs yepTex cxembl puc.13.1, 13.2 u mpoctaButh OyKBEeHHO-IIMGPOBOE 000-

3HAQ4YCHHC.
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CocTaBuTh cxeMy MOTOKOB i puc. 13.1, 13.2
CocrtaBuTh MKIOrpaMMel 1uist puc. 13.1, 13.2
[TonoGpate Ki1anaH peayKIIMOHHBIN.

3amonauTs Tadmmie: 11, 12.

[TocTpouTs rpaduky.

Craenatp 0OLIMIA BBIBOJ 110 pe3yiIbTaTaM paboTHI.

No ok~ owon

®opma npeacTaBJieHUs pe3yJIbTaTa:
Otuet odopMIICHHBIN B TETPaaH Uil IPAKTUIECKUX pabOT

Kputepun onenkmn:
OT1nu4HO — paboTa BBHIIOJIHEHA BEPHO B IIOJIHOM 00bEME, Ha 3alllUTe ONUCAH IPUHIUI pa-

OOTHI BEPHO

Xopomio — ecTh OMHNOKH B CXeMe MOTOKOB M LUKJIOTpaMMe, Ha 3alllUTe ONMUCAH MPUHIIUII
paboThl BEpHO

Y IOBNETBOPUTENHHO — HE BEpHO BbIOpaH KIamaH PeAyKIUOHHBIN, €CTh OMUOKU B CXeMe
MIOTOKOB U IIMKJIOTPaMME, Ha 3aIUTe OMMCAH MPUHITUIT PA0OThI HEBEPHO

HeynosnerBopurenbHO — paboTa BBIIIOJIHEHA HE B IIOJTHOM 00beMe

Tema T.02.01.01.03 PeryiupoBka cCKOpoCcTH

JlaGopatopHnas pa6ora Ne 14
COopka 1 peryampoBKa r'MAPOCUCTEMBI € UCTIOJIb30BAaHUEM THPO3aMKa

Hean: U3yunTs crioco0 peryupoBaHus MPU MOMOIIY THAPO3aMKa

Boinosinus padorty, Bel Oynere:

ymembs:

- VY 2.1.02 BpINOAHATH NPUHLMIKAIBHBIE THAPABINYECKHE CXEMbI COTJIacHO Tpedo-
BaHMI ['0Cy1apCTBEHHBIX CTaH1apTOB;

- VYo 01.01 pacno3naBate 3a1ady u/uiau npoOieMy B IpopecCHOHATLHOM W/WIN CO-
[IMAJTbHOM KOHTEKCTE;

- VYo 02.02 uckarp uHpopmanuio B cetu VHTepHET, ¢ UCMOIb30BaHHEM (PUIBTPOB U
KITFOUEBBIX CJIOB;

- Vo0 03.04 mpuMeHATb COBPEMEHHYIO HAYYHYIO MPO(HEeCCUOHATBHYIO TEPMHUHOJIOTHIO;

- VYo 07.03 ucnonb30BaTh 3HEprocOEpEramIIre U pecypcocoeperaroniue TeXHOIOTHH

B HpO(I)CCCHOHaHBHOﬁ JACSITCIIbHOCTH IO CHIEIHUAJIBHOCTH,

MarepuasnbHoe o0ecnieyeHne: MeToaMYECKHE yKa3aHUsl, KOHCIIEKT JIEKIUN
O6opynoBanue: KommiekT yuebHoro o6opynoBanus "I maponpuBo, ruipoaBToMaTHKa U

aBTOMATH3alMs TEXHOJOTHUecKuX mporeccoB'; Jlaboparopus ydeOHas "I uaponpuBog v THIPOAB-
tomatuka" CI'Y-YH-CO013-25J1 P-01
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3aganue:
N3yunTh NPUHLUIIBI PETYJIUPOBAHUS

Kpartkne Teoperudeckne cBeleHUs:

Yacrs 1

Cobpats cxemy puc.14.1.

Hactpouts apoccenem BpeMs BBIIBHXKEHHS IITOKa paBHbIM 7-10c. 3amucaTh Mnoka3aHus
manomeTpoB MH1, MH2, MH3 nipu BbIIBUKEHUU U BTATUBAHUU IITOKA.

Yacts 2

Cobpatb cxemy puc.14.2

Hactpouts apoccenem BpeMs BBIIBHXKEHHMS IITOKa paBHbIM 7-10c. 3anucaTe noka3aHus
manomeTpoB MH1, MH2, MH3 nipu BbIABHKEHUHU U BTATUBAHUU IITOKA.

M 2 (o)

O 843

e O 847

OO OHOEO+O
Ed
. ¥,

Pucynoxk 14.1 — cxema ruapaBiIndeckast
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PBI 6

Pucynok 14.2 — cxema rusipaBnudeckas
IMopsiiok BbINOJIHEHUS PA0OTHI:

1.BemostanTh Yeptex cxembl puc.14.1, 14.2 u npocraBuTh OykBeHHO-IM(DPOBOE 0003HA-
YeHHE.
CocTtaBuTh cXeMy MOTOKOB A puc. .14.1, 14.2.
CocTtaBuTh HMKIIOTpaMMBI Juis puc. .14.1, 14.2
[TonoOpatk pacnpeaenuTenb, THAPO3aAMOK.
Cnenatp 001N BBIBOJ TIO PE3YIbTaTaM padOThI
VYcTHas 3ammra paboThl.
®opma npeacTaBieHus pe3yJbTara:

SR

OTtyeT opopMIICHHBIH B TETPAIH IJIs MPAKTUUECKUX PadoT
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Kpurtepun onenkmn:

OT1nu4HO — paboTa BHIIIOJIHEHA BEPHO B MOJIHOM 00BEME, Ha 3alIUTE ONMUCAH MPUHIHI pa-
OOTHI BEPHO

Xopouo — ecTh OKMOKHM B CXeMe MOTOKOB M LIMKJIOIpaMMe, Ha 3allUTe ONUCAH MPUHLIUI
paboThI BEPHO

VY 10BJIETBOPUTENHEHO — HE BEPHO BBHIOPAHBI paclpeeuTeNb U THAPO3aMOK, €CTh OIIMOKHU B
cXeMe IOTOKOB M LIMKJIOrpaMMe, Ha 3allUTe ONKUCaH NPUHLUI pabOThl HEBEPHO

Hey,I[OBJ'IeTBOpI/ITeJ'IBHO - pa60Ta BBIINIOJIHEHA HE B MOJIHOM 00BbeMe
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JlaGoparopHasi padora Ne 15
COopka u peryJupoBKa MTHEBMOCUCTEMBI ¢ Jornueckumu kiaananamu «JINy. [Ipumenenne
noruyeckoi onepaunu «nuy» npu noAKIIOYECHUN pACTIPEACTUTEIS

Henanb: N3yunts npuHIun padoThl JOTHYECKUX ONEpaLuii

Beinosinus padory, Bel Oynere: ymems:

- VY 2.1.02 BoImoaHATh NPUHIMIHAIBHBIC THAPABINYECKAE CXEMbl COTJIaCHO Tpebo-
BaHuil ['ocyapCcTBEHHBIX CTaHAAPTOB;

- Yo 01.01 pacrio3naBaTh 3amady u/uiu npodieMy B MpodecCHOHATLHOM H/HIIA CO-
[[UATBHOM KOHTEKCTE;

- Yo 02.02 uckarb unpopmanuio B ceTd MHTEpHET, ¢ UCTIONb30BaHUEM (PUIBTPOB U
KITIOYEBBIX CJIOB;

- VYo 03.04 npuMeHSTh COBPEMEHHYIO HAyYHYIO MPOPECCHOHATBHYIO TEPMHHOIOTHIO;

- Yo 07.03 ucnons3oBaTh dHEprocOeperaronue u pecypcocoeperaronme TeXHOI0THI
B IIPO(heCcCHOHANIBHOM IeSTEILHOCTH 110 CHEeIMATBbHOCTH;

MarepuanbHoe o0ecniedeHmne:

Meronnueckue ykazaHusi, KOHCIIEKT JEKIUH

Oo6opynoBanmue:

KommuiexkT yueOHoro o6opynoanus "[IlHeBMONprUBO/ U 31€KTPOITHEBMOABTOMATHKA"
3aganue:

HayuuTscst coOuparh MHEBMOCUCTEMBI C TOTHYeCKUMU Kiamanamu «JI»

KpaTKue TECOPETHYECCKUEC CBCACHUSA .

Ha pucynke 17 npencraBneHa nHeBMaTuueckas MpUHIIMNIUAIBHAS cxema MHBepcHs curaa-
Ja «C» peann3oBaHa 3a CUET MPUMEHEHHS B KaueCTBE KOHEYHOTO BBHIKIIOYATeNs 3/2 HOpMalbHO
OTKPBITOTO paclpenenuresns B n1eBoM BepXHEM yIuly NPUBEIAEHA YaCTh CXEMBI, HEIIOCPEACTBEHHO
peanusyronas 3aJaHHYI0 JJOTUYECKYIO (PYHKIIMIO .
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Pucynox 15 — Cxema nnesmamuyeckas npuHyunUuUaiIbHAasl

ITopsinok BbINOJHEHHS PadOTHI:

1 Haueptuts cxemy puc.17.
2. CoOpatb MTHEBMOCXEMY Ha CTEHJIE.

®opma npeacraBiaeHus pe3yJbTara:
Otuet opopMIIEHHBIH B TeTpaaM Uil IPAKTUYECKUX paboT

Kpurepuu onenkmn:

OTnu4HO — paboTa BBINOJIHEHA BEPHO B IMOJIHOM 00BEME.

Xopomio — MHEBMAaTUYECKasi CXeMa UMEET HEJOCTATKH.

VY 10BI€TBOPUTENHHO — CXeMa coOpaHa He BEpHO.
HeynosnerBopurenbHo — paboTa BHIIOJIHEHA HE B TOJTHOM 00beMe
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Tema 1.7 OcHOBBI THAPONTHEBMOABTOMATHKH

JlaGopaTopHas padora Ne 16
N3ydenue GI0KOB 3IEKTPUUECKOTO YIIPABICHUS JTa00OPaTOPHBIX CTEHI0B

Heab: M3yunts npuHIun paboThl 3JIEKTPHIECKUX OJIOKOB yIpaBIICHUS

Boinosinus padory, Bel Oynere: ymems:

- VYV 2.1.02 BbIogHATh TPUHIMITHAIBHBIC THAPABINYECKAE CXEMBbI COTJIaCHO Tpebo-
BaHMU ['0OCy1apCTBEHHBIX CTaHIapPTOB;

- Yo 01.01 pacno3HaBate 3ama4y W/uiu npodyieMy B MpodecCHOHATBHOM W/UH CO-
[IUAJTbHOM KOHTEKCTE;

- Yo 02.02 uckarp nHpOpManuio B ceT VHTEpHET, ¢ UCIOIb30BaHUEM (PUIBTPOB U
KJIOYEBBIX CJIOB;

- VYo 03.04 npuMeHATh COBPEMEHHYIO HAYUHYIO PO(ECCHOHATBHYIO TEPMUHOJIOTHUIO;

- VYo 07.03 ucnonb3oBaTh 3HEprocoeperarolire U pecypcocoeperaronme TeXHoI0ruu
B IPO(eCCHOHATBHOMN e TEbHOCTH 10 CIIELUATIbHOCTH;

MarepuanbHoe o0ecniedyeHne: MeToauyeckue yKa3zaHus, KOHCIIEKT JIEKIUN

O6opynoBanne: Kommiekt yuebroro odbopynosanus "I uaponpruBo, THAPOABTOMATHKA U
aBTOMATH3aIHs TEXHOJIOTHUECKUX mporeccoB'; Jlaboparopus yueOnas "I maponpuBoI 1 THAPOAB-
tomaruka" CI'Y-YH-CO013-25J1 P-01

3aganme:
N3y4unth OI0KH SIEKTPUYECKOTO YIIPABICHUS

Kpartkue Teopernyeckue cBeieHHS:
13 12
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Pucynox 16. briok nnnukatopoB s natankos nasienus (BUJI):

1 — rue3na qis noakmouenus nutanus bBUJL (+24B); 2 - pazbem A NOIKIIOUESHUS
k BKY; 3, 4 - unaukatopsl moka3aHWid JaTYUKOB JABICHUS; 5, 6 — pa3beMbl 11 MOAKIIOYE-
HUS JaTYUKOB JIaBIICHUS; 7 — TyMOJIep MEePEeKITIOUCHUS H3MEPSIEMOI BeTHUMHBI 1aTYnKa; 8, 9
— WHJUKATOPbl HACTPOMKHM BEJIMYMHBI AABJICHUS AATYUKOB Ui BKItoueHus pene; 10,11 -—
MOTEHITMOMETP, CIY)KaIUK JUIs 3a]JaHUs BEJIMUYMHBI JTaBJICHHUS HACTpoWkH pene; 12, 13 — cBe-
TOAMOJIBI MHAYIIUPYIOT BKIIIOUCHHE pene; 14, 15 - rHe3aa 1 OoAKITIOYSHUS TIEPEKITI0Ya0NTuX
KOHTAaKTOB peJi€.

biiox uHAMKAIMK JATYMKOB MO3BOJISET MOAKIIOYATh K pa3beMaM 5 U 6 JaT4uKu JaB-
JeHus. DJIEKTPOHHAs cUcTeMa MpeoOpa3oBaHuss U 00paOOTKU CUTHAJIOB C JATYMKOB KPOME
WHIUKAIMK TTOKA3aHUN JaTYUKOB MO3BOJISIET UCIIOIB30BATh CUCTEMY B KQ4€CTBE JUCKPETHOTO
pene naBneHus. Peneiinbie BbIXOABI cucTeMbl (1103.14 1 15) uMeroT mo 1Be rpyIibl NepeKIIio-
YAIOIIUX KOHTAKTOB. 3HAUEHUS JABJICHUS MEPEKIIOYCHHSI KOHTAKTOB YCTaHABIIMBAETCS C MO-
Moo oreHnuomMerpoB 10 u 11. TymOnep 1mo3.7 mo3BoJsieT BEIOPATh NATYHK JABJICHHS, TI0
KOTOpOMY OYJET MPOUCXOAUTH paboTa B pekUMe pelie JaBieHus. BepxHss rpymmna KOHTaKTOB
103.14 COOTBETCTBYET HACTPOIIKaM C MOMOIIBIO MOTeHIIMOMETpa 1103.10 3HaYeHHs AaBlIeHUs
NEePEeKIIIOUeHUsl BepXxHel rpynnbl KoHTakToB (P1), HIKHAS rpynma KOHTakToB 103.15 cooT-
BETCTBYET HACTPOMKAM C MOMOIIbIO MOTEHIIMOMEeTpa 103.11 3HaueHus AaBleHus mepekioye-
HUSl HIDKHEH Tpynmbl KOHTakToB (P2). BepxHss rpynma cOOTBETCTBYET BKIIOUCHHIO «PEiey
JaBJICHUs TPU TOCTHHKEHHUH JaBieHus Pl u BoIkiItoueHHnio «pese» npu nasinenun P1-3(6ap),
HUDKHSIS TPYIINa 3HAYEHUIO BKIIIOUEHUs JaBieHus P2 u oTkirodeHuto npu gasienuu P2-6 6ap.
TakuMm 00pazomM, B JanbHEWUIIIEM OMHCAHUN TAOOPATOPHBIX PadOT MPHU UCIIOIB30BAHUU JIATYH-
KOB JIaBJICHUSI COBMECTHO C ONMMCAHHBIMU OJIOKaMHU U MOJYJISIMH B PEXKUME pelie JaBieHus Oy-
Iy IPUMEHSATHCS 0003HAYEHUSI, COOTBETCTBYIOIINE 0003HaUeHUsM perne naBieHus. O0o3Have-
HUE TpuBesieHO Ha puc. 16.1. B snexTpuueckux cxemax mpumep o0O3HaUeHUs MPHUBEAEH Ha

puc.16.2

PIT 1

b

Pucynox 16.2 O603HaueHNe naTynKa TaBJICHUS MPU €ro UCTIOIb30BAHUH COBMECTHO C

010KOM SJICKTPOHHBLIX PEJIC B THAPABIUYCCKHUX CXEMax
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Pucynok 16.3. O0o3HayeHue qaTurKa JaBiICHUs IPU UX UCIOJIb30BAaHUU COBMECTHO C
65okoM MHIMKaK nqatunko nasieHus (BM/1J]) B anekTpuueckux cxemax B Ka4ecTBE

pese naBieHus

16.4- BIOK 3JIEKTPHUYECKUX peie

Ha manenu pa3menieHsl Tpu 0J10Ka, COCTOSIIINAX W3 THE3]T | IS MMOJaYd IMUTAHUsS HA KaTyIIl-
Ky peJe, 4eThIpeX TPYIII THe3 T 2 JUTS TOKITI0YCHHS TIePeKITI0YaronIuX KOHTAKTOB peie, Takke Ha
MaHen pa3MelleHbl THe31a 3 ¢ HanpspkeHneM + 24B, raesna 4 ¢ Hanpsbkennem -24B.
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16.4- BaOK AIIEKTPHUECKUX KHOTIOK

Ha nmanenu pa3menieHsl Tpu 0JI0Ka, COCTOSIIINAX U3 KHOMKU 1, TPYIIIBI THE3 2 JUIS ITOIKITIO-

YEHUs1 K KOHTAKTaM KHOIKHU 1, CBETOAMOAHbIE UHIUKATOPHI 3 C THE3aMU JJIsl MOJaYl NUTAaHUS HA
ceroano. Taxxe Ha maHeNnM pa3MelleHbl THe3a 4 ¢ HanpsbkeHueM + 24B, rHe3na 5 ¢ Hampsixke-
HueM -24B.

ITopsinok BbINOJHEHHS PadOTHI:

2 N3yunth npuHIMN paboOThI ANEKTPUUYECKUX OJIOKOB
3. CoOpatb MTHEBMO ¥ THAPOCXEMBI HA CTEH/IAX C UCTIOIH30BAHUEM DIIEKTPHUIECKUX
0110K0B

®opma npeacraBiaeHus pe3yJabTara:
Otuet opopMIIEHHBIH B TeTPaaM Uil IPAKTUYECKUX paboT

Kpurepuu onenku:

Ot1anyHO — paboTa BBHITIOIHEHA BEPHO B ITOJHOM 00BEME.

XopoIIo —cxemMa HUMeeT HeIOCTaTKH.

Y IOBIETBOPUTEIHHO — cXeMa coOpaHa He BEPHO.
HeynoBnerBopuTenbHO — paboTa BBHIIIOIHEHA HE B IOJTHOM 00beMe
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Tema 1.7 OcHOBBI THAIPONTHEBMOABTOMATHKH
JlaGopaTopHnas padora Ne 17

COopka U peryaupoBKa rUAPOCXEM C MPUMEHEHUEM JIOTHYECKUX OMNepaluii Ipu yrpasie-
HUU UCTIOJIHUTEIIbHBIM MEXaHU3MOM

Hean: V3yuuTh TpuHIIUN paOOThI JOTUYECKHUX OTICPAITHA

BbinosinuB padory, Bel Oyaere: ymems:

- VY 2.1.02 BoImoaHATh NPUHIMIHAIBHBIC THAPABINYECKAE CXEMbl COTJIaCHO Tpebo-
BaHMU ['0OCy1apCTBEHHBIX CTaHIapPTOB;

- Yo 01.01 pacro3HaBate 3aja4y W/uiu mpodiieMy B MpoecCHOHATBHOM W/WJIH CO-
LIUAIIbHOM KOHTEKCTE;

- Yo 02.02 uckarb nHpopManuio B cetd MHTEpHET, ¢ UCTIONb30BaHUEM (PUIBTPOB U
KITFOUYEBBIX CJIOB;

- VYo 03.04 npuMeHSITh COBPEMEHHYIO HAyYHYIO MPOPECCHOHATBHYIO TEPMUHOIOTHIO;

- VYo 07.03 ucnonbs3oBaTh dHEprocOeperaroie u pecypcocoeperaronye TeXHOIOTUI
B IIPO(heCcCHOHANILHOM IeSTEILHOCTH 110 CHEeIMATBbHOCTH;

MarepunanbHoe obecrieyeHue:
Mertonuueckue yka3zaHusi, KOHCIIEKT JICKIUNA
O6opynoBanne: Kommiekt yuebHoro odopyznosanus "I 'uaponpruBos, ruipoaBTOMaTHKa U

aBTOMAaTH3AIlMs TEXHOJIOTH4YecKuX mpouecco"; Jlaboparopus yuebHas "I uaIponpuBoI U THAPOAB-
tomatuka" CI'Y-YH-C013-25J1 P-01

3aganue:
HayuuTbcst coOuparth 31eKTpUYECKUEe CXEMBbI YIPaBICHUS

Kparkue Teopernyeckue cBeieHUS:

ITpu Haxxatuu u yaepskanuu kHonku KH1 win KH2, nunm onHoBpeMeHHO ABYX MPOUCXOAUT
BBIJIBUKEHHUE IITOKA BepTUKaIbHOTO ruapounanaapa ['I3. IIpu otnyckanuu BcexX MTOK THAPOLIHU-
JMH]PA BO3BPALIAETCS B UCXOJHOE MOJIOKEHUE.

KHT \i KHZ i \137(7
i i
K7 " /_}—\97

Pucynoxk 17- Tlpumenenue morunueckoi onepanun «mm» npu mMOAKIIOYEHUN pacTIpeieu-
Tl

IHopsinok BeINOTHEHHUS PAdOThI:

1. Haueptuts s5mektpuueckyto cxemy puc.17.
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2. CKOHCTpYHpPOBATh T'MIPABINYECKYIO CXEMY.
3. CobpaTh TUIPABIUYECKYIO U SJIEKTPUUYECKYIO CXEMbI Ha CTEH/IE.

dopma npeacraBieHns pe3yabTara:
OTt4er oOpPMIICHHBIH B TETpaau AJisi IPAKTHUECKUX paboT

Kpurepun onenkmn:

OTnu4HO — paboTa BBINOJIHEHA BEPHO B MIOJIHOM 00BEME.

X0opouIo — rMJIpaBINYecKasl cXxeMa UMEeeT HEeJOCTATKH.

VY 10BIIETBOPUTENBHO — AIEKTPUUECKAs CXeMa COOpaHa He BEPHO.
HeynosnerBopurenbHO — paboTa BHIIOJIHEHA HE B IIOJTHOM 00beMe

Tema 1.7 OcHOBBI THAPONHEBMOABTOMATHKH
JladopaTopHasi paGota Ne 18
[Ipumenenue noruueckoi onepauuu «M» npu NogKIOUEHUN pacipeieanuTenst
Henab: N3yunts npuHIUN paboThl JOTHYECKUX ONEpaIlHii

Beinosinus padorty, Bl Oynere:

ymembp:

- VY 2.1.02 BpInosiHATh NPUHIUNHAIBHBIE THIPABIMUECKUE CXEMBI COTJIaCHO Tpebo-
BaHM ['0CyIapCTBEHHBIX CTaHApTOB;

- VYo 01.01 pacnio3HaBaTh 3a7a4y W/Wid npoodsieMy B mpo(ecCHOHATBHOM WU/HIIA CO-
[IUATFHOM KOHTEKCTE;

- VYo 02.02 uckars uHPOpManmio B ceTu MHTEepHET, ¢ ncnoab30BaHueM (QUIbTPOB U
KITFOYEBBIX CJIOB;

- VYo 03.04 npuMeHATh COBPEMEHHYIO HAyUHYIO TPO(PECCHOHATBHYIO TEPMUHOJIOTHIO;

- VYo 07.03 ucnonb3oBaTh 3HEprocoeperaroIire U pecypcocoeperaronme TeXHoI0ruu
B IpO(eCCHOHATIBHOMN 1S TETbHOCTH T10 CIIELUaTbHOCTH;

MarepuanbHoe obecniedyeHne: MeTouueckre yKka3aHusl, KOHCTIEKT JEKIUN
O6opynoBanue: Komrekt yaeOHoro obopynoBanus "[ maponpuBo i, THApoaBTOMATHKA U

aBTOMATHU3AIMs TEXHOJOTHYECKUX Tporecco"; JlabopaTopus yuebnas "I maponpuBoa u THAPOAB-
tomatuka" CI'Y-YH-CO013-25J1 P-01

3aganue:
HayuuTbcst coOupath 2IEKTPUUYECKUE CXEMBI YIIPaBICHUS

Kparkue Teopernyeckue cBeiAeHUS:

ITpu Haxxatuu u ynepxanuu kHonku KH1 n KH2 ogHOBpeMeHHO IPOUCXOIUT BBIIBUKEHHUE
HITOKa BepTUKaIbHOro ruapounnunapa I'13. [Ipu oTnmyckaHuu ogHON MM OJZHOBPEMEHHO JBYX
LITOK TMAPOLMIMHAPA BO3BPALIAETCS B HCXOIHOE MOJIOKCHHUE.
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Pucynok 18 - [Ipumenenue noruyeckoit onepauuu «M npu noakI0UYEeHUN pacpeeIuTeNs

HOpﬂIlOK BbIITOJTHCHU A paGOTbI:

1 Hageptuts 3mekTpudeckyio cxemy puc.18
2 CKOHCTpYHPOBaTh TUAPABINYECCKYIO CXEMY.
3 CoOpatb rHIPaBINYECKYIO U DJIEKTPUICCKYIO CXEMBbI Ha CTCHJIE.

®opma npeacTraBJIeHUs pe3ybTara:
OTuet odopMIICHHBIN B TETPAIH I IPAKTUIECKUX paboOT

Kpurepun onenkmn:

OTinyHO — paboTa BBINOJIHEHA BEPHO B IIOJHOM OOBEME.

XOpOHIO — 'MpaBINYCCKadA CXE€Ma UMECT HEAOCTATKU.

VY 10BIETBOPUTENBHO — ANEKTPUUECKAs CXeMa cOOpaHa He BEPHO.
HeynosnerBopurenbHO — paboTa BBIIIOJIHEHA HE B IIOJTHOM 00beMe
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Tema 1.7 OcHOBBI THAPONTHEBMOABTOMATHKH

JlaGopaTopnas paGora Ne 19
ITpumenenue norudeckux ¢pyHkuuit «mu» u «M» 0THOBpEMEHHO IPU MOAKIIOYEHUN pac-
peaeIuTens

Henanb: N3yunts npuHIUN padOThl JOTHYECKUX ONepanuil

Bbinosinus patdoty, Bel Oyaere:

ymemp:

- VY 2.1.02 BeInosiHATh NPUHIUNHAIBHBIE THAPABIMYECKUE CXEMBI COTJIACHO TPeOo-
BaHMU ['0OCy1apCTBEHHBIX CTaHIapPTOB;

- Yo 01.01 pacro3HnaBate 3aja4y W/uiu mpodsieMy B MpoecCHOHATBHOM W/WIH CO-
IUAJTbHOM KOHTEKCTE;

- VYo 02.02 uckate naopmaiuo B cetd MHTEpHET, C UCIOIb30BaHUEM (DHIIBTPOB U
KITFOUYEBBIX CJIOB;

- VYo 03.04 npuMeHSITh COBPEMEHHYIO HAyYHYIO MPOPECCHOHATBHYIO TEPMUHOIOTHIO;

- VYo 07.03 ucnonp3oBaTh d3HEprocOeperaroie u pecypcocoeperaronme TeXHOI0TUI
B IPO()eCCHOHATBHOM IS TENFHOCTH T10 CIICIUAIEHOCTH,

MarepuanbHoe obecniedenune: MeToauueckie yka3aHusl, KOHCIIEKT JIEKIUN

Oo6opynoBanue: Kommnekt yueOHoro odopynoanus "['uaponpuBoa, ruipoaBTOMaTHKa 1
aBTOMAaTH3AaIMs TEXHOJIOTrH4YecKuX mpouecco"; Jlaboparopus yuebHas "I uIponpuBoI U THAPOAB-
tomaruka" CI'Y-YH-C013-25J1 P-01

3ananmue:
HayuuTscst coOuparth 31eKTpUYECKUE CXEMBI YIIPaBIEeHUS

Kpartkne TeopeTruyeckne cBeleHUsA:

[Ipu Ha>kaTUM U yAepKaHUU KHOMKHU OJHOBPEMEHHO JFOOBIX JABYX WM BCEX TPEX KHOIOK
KH1, KH2, KH3 mrok ruapoumnmunapa '3 naunHaet BeyiBuratses. [locne oTmyckanus XoTs Obl
OJIHOYM M3 JIBYX HAXXKATHIX KHOTOK IITOK TUIPOLUINHPA HAYNHAET BTSATUBATHCS.
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Pucynok 19.1 — Bapuanr 1 I[Ipumenenue noruueckux ¢pynkuuid «Mmm» u «» ogHoBpe-
MEHHO IIPH MOJKIIFOYEHUH PaCIpeaeTnTeNs.
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Pucynok 19.2 — Bapuanr 2 [Ipumenenue noruueckux ¢pynkuuid «mm» u «» ogHoBpe-
MEHHO IPH MOIKIIOUCHUN PaCTIPEeTHTENs.

HOpﬂIlOK BbIIIOJTHCHU A paGOTLI:

1 HauepTtuts snexrpuueckyto cxemy puc.19.1, 19.2.
2 CKOHCTpYHPOBaTh TUAPABINYECCKYIO CXEMY.
3 Co0paTh THIPABIMYECKYIO B AJICKTPUUECKYIO CXEMbI Ha CTCH/IC.

®opma npeacraBjeHus pe3yabTara:
OTt4er oOpPMIICHHBIH B TETpaau AJs MPAKTHUECKUX paboT

Kpurepun onenkmn:

OTnu4HO — paboTa BBINOJIHEHA BEPHO B IIOJIHOM 00BEME.

XO0po1110 — rHIpaBIMUYECcKasl CXeMa HUMEET HELOCTATKHU.

VY 10BIE€TBOPUTENBHO — AIEKTPUUECKAs cCXeMa coOOpaHa He BEPHO.
HeynosnerBopurenbHO — paboTa BHIIOJIHEHA HE B IOJTHOM 00beMe
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Tema 1.7 OcHOBBI THAPONTHEBMOABTOMATHKH

JlaGopaTopHas padora Ne 20
COopka u peryJupoBKa THPOCXEM C YIPABICHUEM OT HECKOIbKHUX BXOJIHBIX CUTHAJIOB

]_Ie.]]b: HSyLII/ITB IMPpUHOMIT pa6OTBI THAPOCXEM C YIIPABIICHHUEM OT HECKOJBKHX BXOIHBIX
CHUI'HAJIOB

Boinoainus padorty, Bl Oynere:

ymembs:

- VY 2.1.02 BhInonHATh NPUHIUNHAIBHBIE THIPABIMUECKUE CXEMBI COTJIAaCHO TPeOo-
BaHui ['ocyapCcTBEHHBIX CTaHAAPTOB;

- VYo 01.01 pacno3naBate 3aiayy u/uinu npobieMy B NpodeccuOHAIbHOM W/WUJIH CO-
[[UATBHOM KOHTEKCTE;

- VYo 02.02 uckats uHpoOpManuio B ceTu MHTEepHET, ¢ UCmoNb30BaHueM (QUIBTPOB U
KITFOYEBBIX CJIOB;

- VYo 03.04 npuMeHSTh COBPEMEHHYIO HAyYHYIO MPOPECCHOHATBHYIO TEPMHHOIOTHIO;

- Yo 07.03 ucnons3oBaTh dHEprocOEperaronue u pecypcocoeperaronme TeXHOIOTHI
B IPO()eCCHOHATBHOMN IESTENFHOCTH I10 CIIEINATLHOCTH,

MarepuanbHoe odecniedenune: MeToaudyeckue ykazaHus, KOHCIIEKT JICKIUI
Oo6opynoBanne: Kommiekt yuebnoro odbopyaosanus "I uaponpruBoj, ruipoaBTOMaTHKa U

aBTOMAaTHU3aIUs TEXHOJOTHYECKUX TporeccoB"; JlabopaTopus yuebnas "I maponpuBoa u THAPOaB-
tomaruka" CI'Y-YH-CO013-25J1 P-01

3aganue:
HayuuTbcst coOupath aIeKTpUYECKUE CXEMBbI YIPaBICHUS

KpaTKue TCOPETHYECCKUEC CBCACHUSA .

o
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Pucynok 20.1 Cxema rugpaBianyeckas
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3aganue

Jisi ynpaBiaeHUs THIPAaBINYECKUM LMIMHAPOM JBYCTOPOHHEIO JICUCTBUS MCIIONB3YHOTCS
TPH DJIEKTPUYECKHE KHOMKHU. [Ipn HakaTuM M yJIEpKaHUHM OJHOBPEMEHHO TOJILKO JBYX M3 TPEX
DIIEKTPUYECKUX KHOIOK JOJDKCH HAa4YaTh BBIABHIATHCS MITOK HuumHApa. 1locie oTmyckanus XoTs
Obl OZIHOM JIFOOOM M3 IBYX HaKaThIX WM Ha)KATHUH TPEeX KHOIOK IITOK LMIMHAPA JODKEH Ha4YaTh

O6paTH06 JBUKEHUE, T.€. BTATMBaHNE IITOKA, B HICXOHOC COCTOSHUEC. Cunosoit

pacrpeneuTellb MOHOCTAaOMIILHOTO THIIA.

IMopsinok BbINOJIHEHHUS PA0OTHI:

1 CocCTaBUTH IEKTPUUYECKYIO CXEMY
2 CKOHCTpYUpOBaTh r'UIPaBINYECKYIO CXEMY.
3 CobpaTh TUIPABINYECKYIO U SJICKTPUUECKYIO CXEMbI Ha CTEH/IE.

®opma npeacTraBJIeHUs pe3ybTara:
OTuet odopMIICHHBIN B TETPAIH I IPAKTUHIECKUX paboOT

Kpurepun oneHku:

OT1nu4HO — paboTa BHIOJIHEHA BEPHO B IMIOJIHOM 00BEME.

XOpOHIO —TUAPOBINYCCKAA CXeMa UMECT HEAOCTATKU.

Y 10BIETBOPUTENHHO — ANEKTPHUECKAs cCXeMa coOpaHa He BEPHO.
HeynosnerBopurenbHO — paboTa BBITIOIHEHA HE B TIOJTHOM 00beMe
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Tema 1.7 OcHOBBI THAAPONTHEBMOABTOMATHKH

JladopaTopHas paGora Ne 21
Peanu3arus ¢ mOMOIIBIO ANEKTPUUECKUX PEIIC CXEM «C CAMOIIOIXBATOM)

Hean: V3yuuTh TpuHIUN paOOThI JOTUYECKHUX OTICPAITHMA

BbinosinuB padory, Bel Oyaere:

ymembo:

- VY 2.1.02 BoImoaHATh TPUHIMIHAIBHBIC THAPABINYECKAE CXEMbl COTJIaCHO Tpebo-
BaHMU ['0OCyapCTBEHHBIX CTaHIapPTOB;

- Yo 01.01 pacro3HaBate 3aia4y W/uiu npodieMy B NMpodecCHOHATBHOM W/WH CO-
IUATbHOM KOHTEKCTE;

- Yo 02.02 uckarp uHpopManuio B cet VHTEpHET, ¢ MCIOIb30BaHHEM (QUIBTPOB U
KITFOUYEBBIX CJIOB;

- VYo 03.04 npuMeHSITh COBPEMEHHYIO HAyYHYIO MPOPECCHOHATBHYIO TEPMUHOIOTHIO;

- VYo 07.03 ucnonp3oBaTh dHEprocOeperaroie u pecypcocoeperaronme TeXHOI0TUI
B MIPO(heCcCHOHANBHOM JIESTEILHOCTH 110 CIEeIMATBbHOCTH;

MarepuanbHoe obecniedenune: MeToauueckue yka3aHus, KOHCIIEKT JIEKIUI
Oo6opynoBanue: Komrekt yaebHOTro 000opynoBanus "[ MapomnpuBo, THIPOABTOMATHKA H

aBTOMATH3aIlHsI TEXHOJOTHUECKUX mporeccoB'; Jlaboparopus yueOHas "['uaponpuBo.I M THAPOAB-
tomatuka" CI'Y-YH-C013-25J1 P-01

3aganue:
HayuuTbcst coOuparth 31eKTpUYECKUEe CXEMBbI YIPaBICHUS

Kparkue Teopernyeckue CBeAeHUA:

IIpu xparkoBpemenHoM Haxatuu kHonku KH1 mrok rugpomwimuapa '3 HaunHaeT BbI-
nsurarbes. [locie oTrmyckaHus IITOK TMAPOLMIMHAPA MTPOIOJIKAET BBIIBUTaThCs, ITOKA HE BBIBU-
HeTcs MoNHOCThIO. [Ipu KpaTkoBpeMeHHOM HakaTuu KHonku KH2 mtok rugponinHapa A0KeH
BEPHYThCS

KHI B, A7 A7

" T N ol

PI/IcyHOK 21 - Peanuzanus cXeMbl «C CaMOIIOAXBATOM» IMpU MOAKIFOYCHHUU PACIPCACTIUTCIIA

Iopsinok BbINOJIHEHUS PA0OTHI:
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1 Haueptuts snexTpuyeckyto cxemy puc.21.
2 CKOHCTpYHPOBaTh 'UAPABINYECKYIO CXEMY.
3 CoOpatb ruIpaBINUECKyIO U JIEKTPUUYECKYIO CXEMBbI Ha CTCHJIE.

®opma npeacTaBJieHUs pe3yJIbTaTa:
Otuet odopMIICHHBIN B TETPaaH Ui IPAKTUIECKUX pabOT

Kpurepun oneHku:

OTnu4HO — paboTa BBINOJIHEHA BEPHO B IIOJIHOM 00BEME.

Xopo1110o — ruApaBInYecKas CXeMa UMEET HEJIOCTATKHU.

Y 10BIETBOPUTENHHO — AIEKTPHUECKAs cCXeMa cCoOOpaHa He BEPHO.
HeynosnerBopurensHO — paboTa BHITIOJHEHA HE B TIOJTHOM 00beMe

Tema 1.7 OcHOBBI THAPONNTHEBMOABTOMATHKH

Jladoparopnasi padora Ne 22
COopka ¥ peryIupoBKa THIPOCXEM C IJIEKTPOMEXAHHUSCKUM JTATIYHMKOM TIOJIOXKEHHS IITOKA
C JICKTPUYECKUM JIUCKPETHBIM BBIXOJIHBIM CUTHAJIOM

Henab: N3yunts npuHIUN paboThl JOTHYECKUX ONEpaIlHii

Beimosnus patdory, Bel Oyaere:

ymembp:

- VY 2.1.02 BpInosHATh NPUHLIUNHAIBHBIE THIPABIMUECKUE CXEMBI COTJIaCHO Tpedo-
BaHMi ['oCcyapCcTBEHHBIX CTaHIAPTOB;

- VYo 01.01 pacnio3HaBaTh 3a7a4y W/Wid npodsieMy B mpo(ecCHOHATBHOM WU/HIIA CO-
[IUATFHOM KOHTEKCTE;

- VYo 02.02 uckars uHpopManmio B cetu MHTEepHET, ¢ ncnoab30BaHueM (QUIbTPOB U
KITFOYEBBIX CJIOB;

- VYo 03.04 npuMeHATh COBPEMEHHYIO HAYUHYIO PO(PECCHOHATBHYIO TEPMHHOJIOTHIO;

- VYo 07.03 ucnonb3oBaTh 3HEprocoeperaroiire U pecypcocoeperaronme TeXHoI0ruu
B IpO(eCCHOHATBHOMN 1€ TETbHOCTH IO CIELUaTbHOCTH;

MarepunanbHoe obecrnieyeHue:

MeTtoauyeckue yKka3aHusl, KOHCIEKT JeKIUil

O6opynoBanue: Komrekt yaeOHoro obopynoBanus "I maponpuBo, THApOaBTOMATHKA U
aBTOMAaTH3allMs TEXHOJOrn4Yeckux npouecco'; Jlaboparopus yuebHas "I uIponpuBo U THIpoaB-
tomatuka" CI'Y-YH-CO013-25J1 P-01

3aganue:
HayuuTscst coOuparth 2IeKTPUUYECKUE CXEMBI YIIPaBICHUS

Kparkue TeopeTnyeckue cBeieHUS:
Bapuanrt 1. IIpu kpatkoBpemeHHOM Haxatuu kHonku KH1 mrok rugpormnunapa '3 Ha-
YUHAET BbIABUTaThCA. [locine oTnyckaHusl KHONKY IITOK I'MAPOLMINHAPA MPOJOJKAET BbIIBUTATh-
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¢4, TOKa He KOCHeTcs anekrpoMexanndeckoro naruuka BKI1. Ilocne xacanusa ¢ marunkom BK1
IITOK mﬂpounnnﬂ):[pa JOJIKCH HAYaTh BTATUBATHCH.
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Pucynok 22.1- Bapuant 1 M3y4yeHnue cxem BKIIIOYSHHS JIEKTPO-
MEXaHMYECKOTO AaTYHKA TOJIOKEHHS IITOKA THAPOLMIHHPA.

Bapuanrt 2. IIpu kpatkoBpemenHoM Haxatuu kHonkd KH1 mrok rugpormnunapa I'I3 Ha-
YyHHaeT BblABUTaThCs. [lociae oTiycKkaHus KHONKY IITOK TUAPOLMIIMHIPA IPOIOJIKAET BbIIBUTaTh-
cs, TIOKa HE KOCHETCsl nekTpoMmexanuueckoro natynka BK2. [Tocne xacanust ¢ gatunkom BK2
LITOK TUAPOLMIMHIpPA JTOJDKEH HadaTh BTsAruBarbes. [latunk BK1 koHTponupyer HavanbHOE IMO-
JIO’KEHUE IITOKA TUAPOLMINHIPA.
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Pucynok 22.2 — Bapuanr 2 V3ydyeHnue cxeMm BKIIOYEHHUS HIIEK-
TPOMEXAHMUECKOTO JaTYMKA MOJIOKEHUS IITOKA THAPOLMIMHPA

ITopsinok BbINOJHEHHs PadOTHI:

1 HaueptuTh 31eKTpuiecKyro cxemy puc.22.1, 22.2.
2 CKOHCTpPYHPOBaTh TUAPABINYECKYIO CXEMY.
3 CoOpatb ruIpaBINYECKYIO U AJIEKTPUUYECKYIO CXEMBI Ha CTEHJIE.

dopma npeacTaBiIeHus pe3yabrara:
OTt4uer oOpMIIEHHBIH B TETpaau AJsi NPAKTHUECKUX paboT

Kpurepum ouenku:

OTnu4HO — paboTa BBINOJIHEHA BEPHO B IMIOJIHOM 00BEME.

XOpo1Io — ruApaBIndecKas CXeMa UMEET HETOCTATKH.

VY 10BIE€TBOPUTENBHO — AIEKTPHUECKAs cCXeMa coOOpaHa He BEPHO.
HeynosnerBopurenbHO — paboTa BHIIOJIHEHA HE B IOJTHOM 00beMe
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Tema 1.7 OcHOBBI THAPONTHEBMOABTOMATHKH

JlaGopaTopnas padora Ne 23

C6op1<a U PpEryIUupOBKa TUAPOCXEM C JaTYUKOM ITOJIOKCHH IITOKAa MHAYKTHUBHOI'O THIIA C
SJICKTPUYCCKUM JUCKPCTHBIM BBIXOAHBIM CUTHAJIOM

Heab: N3yunts npuHIUn padoThl JOTHYECKUX ONEpaLuii

Bbinosinus patdory, Bel Oyaere:
ymemb:

- VY 2.1.02 BpInosiHATh NPUHIUNHAIBHBIE THAPABIMYECKUE CXEMBI COTJIACHO TPeOo-
BaHMU ['0CyapCTBEHHBIX CTaHIapPTOB;

- VYo 01.01 pacno3naBate 3aiauy W/uiu npodsieMy B NMpoecCHOHATBHOM W/UIH CO-
[[UATBHOM KOHTEKCTE;

- VYo 02.02 uckats uHpopmanuio B ceT MHTEepHET, ¢ UCmoNb30BaHueM (QUIBTPOB U
KITFOUEBBIX CJIOB;
- VYo 03.04 npuMeHSITh COBPEMEHHYIO HAyYHYIO MPOGECCHOHATBHYIO TEPMUHOIOTHIO;

- Yo 07.03 ucnons3oBaTh dHEprocOeperarone u pecypcocoeperarnme TeXHOIOTHI
B ITPO(HeCCHOHATILHOM JIEATEIIBHOCTH 10 CIICIIHATLHOCTH

MarepuanbHoe obecniedenne: MeToquueckie yKa3aHusl, KOHCIIEKT JIEKIIUH

Oo6opynoBanne: Kommnekt yueOHoro odopynoBanus "['uaponpuBoa, ruipoaBToMaTiKa 1
aBTOMAaTH3AIMs TEXHOJOTH4ecKuX mpouecco"; Jlaboparopus yuebHas "I uIponpuBoI U THAPOAB-
tomaruka" CI'Y-YH-C013-25J1 P-01

3aganue:
HayuuTbcst coOuparth 31eKTpUYECKUE CXEMBbI YIIPaBIICHUS

Kparkue Teoperuyeckue cBeleHUs:
Bapuanrt 1. IIpu kpatkoBpemeHHOM Haxatuu kHonku KH1 mrok runpounnunnpa '3 Ha-
YMHAET BbIABUTATHCA. [locae OTImyCcKaHus KHONKU IITOK TMAPOLWIMHIPA IIPOJOJKAET BbIABUIATh-

Cs, TOKAa HE KOCHECTCA MHAYKIIMOHHOI'O OaT4YHhKa BK2. Ilocne kacanus ¢ JAaTYUKOM BK2 mTok Trua-
pouvIMHApPA JOJIPKCH HAYaTh BTATHBATHCA.
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Pucynok 23.1 — Bapuant 1 M3y4eHue cxem BKIIIOYSHHS JaTYHKA ITOJIOKEHHS TOKA THAPO-
LUJIUHAPA UHIYKTUBHOIO THIIA

Bapuanr 2. IIpu xpatkoBpemeHHOM Haxkatun kHonkd KH1 mrok ruaponmnunapa '3 Ha-

YUHAET BBIABUTATHCA. [loce OTImycKaHusi KHOTIKH IITOK THAPOIMINHAPA MPOIOJIKAET BBIBUTATb-
¢4, IOKa He KocHeTcs MHAyKunoHHoro narunka BK2. TTocne kacanus ¢ narunkom BK2 mtok rup-
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pPOLMIIMHIIpA JOJDKEH HadaTh BTAruBaThes. Jlatunmk BK1 KOHTponupyeT MCXOMHOE MOJIOKEHUE

ITOKa r’uApOouInHApA.
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Pucynok 23.2 - Bapuant 2 M3yuenue cxeM BKIIOUEHUS AaTYMKa MOJI0KEHUS TOKa TUIpO-
UUJIUHAPA UHYKTUBHOTO TUIIA

Ilopsinok BbINOJIHEHHS PadOTHI:

2 Haueptuts snexTpudeckyto cxemy puc.23.1, 23.2.
3 CKOHCTPYHPOBATh THAPABINYECKYIO CXEMY.
4 CoOpatb ruIpaBIMUECKYIO U AJIEKTPUUYECKYIO CXEMbI Ha CTEH/JIE.

®opma npeacTaBJIeHUs pe3ybTara:
OTuet opopMIICHHBIN B TETPAIH I IPAKTUIECKUX paboOT

Kpurepunu onenkmn:

OTnu4HO — paboTa BBINOJIHEHA BEPHO B IMIOJIHOM 00BEME.

XO0po1110 — rHIpaBIMUYECKas CXeMa HUMEET HEIOCTATKH.

VY 10BIE€TBOPUTENBHO — AIEKTPUUECKAs cCXeMa coOOpaHa He BEPHO.
HeynosnerBopurenbHo — paboTa BHIIOJIHEHA HE B IOJTHOM 00beMe
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Tema 1.7 OcHOBBI THAPONTHEBMOABTOMATHKH
JlabGoparopHasi padora Ne 24
COopka u peryJmpoBKa THIPOCXEM C pelie BpEMEHU
Henanb: N3yunts npuHIun padoTel THAPOCXEM C pEJI€ BpEMEHU

Boinosinus patdoty, Bel Oyaere:

ymembp:

- VY 2.1.02 BbInonHATh NPUHIUNHAIBHBIE THIPABIMUYECKUE CXEMBI COTJIACHO TPebo-
BaHMU ['0CyapCTBEHHBIX CTaHIapPTOB;

- Yo 01.01 pacro3HaBate 3aja4y W/uiu mpodsieMy B MpodecCHOHATBHOM W/WIH CO-
[IUaJIbHOM KOHTEKCTE;

- Yo 02.02 uckarb nuHpopmanuio B cet MHTEpHET, ¢ UCIOIb30BaHUEM (PUIBTPOB U
KJIOYEBBIX CJIOB;

- VYo 03.04 npuMeHATh COBPEMEHHYIO HAYYHYIO PO(PECCHOHATBHYIO TEPMUHOJIOTHUIO;

- Yo 07.03 ucnons3oBaTh dHEprocOeperaronue u pecypcocoeperaronme TeXHOI0THI
B IPO()eCCHOHATIBHOMN ESTENFHOCTH IO CIIEINATLHOCTH,

MarepuanbHoe obecniedenne: MeToauueckue yka3aHusi, KOHCIIEKT JIEKIUN
Oo6opynoBanue: Kommnekt yueOHoro odopynoBanus "['uaponpuBoa, ruipoaBTOMaTiKa 1

aBTOMAaTH3AIMs TEXHOJIOTHYecKuX mpouecco"; Jlaboparopus yuebHas "I uaponpuBoI U THAPOAB-
tomatuka" CI'Y-YH-C013-25J1 P-01

3aganue:
Hayunthcst coOupaTh THAPOCXEMBI C pelie BpEMEHH

Kparkne Teopernyeckne cBeeHHs:

VYnpasiieHue ruipornpuBOIOM BpallaTeIbHOTO JEHCTBUS (THAPOMOTOPOM) OCYILIECTBISETCS
kHonko#. [Ipu naxxarun xkHonku KH] 0e3 ee yaepxaHust HauMHaeTCs BpallleHUE Baja T'MIPOMOTO-
pa. Ban Bpamiaercs B TeueHUH 3aJjaHHOTO BpeMeHH, Hanpumep 10 ¢, mocie 4ero npoucxoIuT ocTa-
HOBKa BpaiieHus Baja. [Ipy BbIKIIOUEHHOM MPUBO/JIE MTOTOK OT HAacoca HEOOXOMMO HAIIPABIAThH HA
CJIMB B 06aK ¢ TIOMOIIBIO PAacHpeaesH TeNs pa3rpy3KH.

Js  ympaBiaeHus BpallleHHEM Bajla THIPOMTOpa MCIIOIB30BaTh T'MApOpAcCIpere-
JUTENb C 3alepThiM HeHTpoM 4/3 (MCIONIb30BaTh OJWH JIEKTPOMArHUT YIpaBJIEHUs), Ui yIpaB-
JIEHUsl pasTpy3KOM Hacoa HCIIOIb30BaTh PACIPENCIIUTENb C OJHUM DJIEKTPOMAarHUTOM MOHOCTa-
OUNBHBIN 4/2.

Pazpabotats 1 coOpaTh THAPABIMUYEKYIO U IEKTPUUYECKYIO CXEMBI.
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Pucynok 24.1 —Cxema rujipaBinyeckas
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Pucynok 24.2 Cxema anexTpuyeckas

ITopsinok BbINOJHEHHS PadOTHI:

1 Haueptuts anexTpudeckyto cxemy puc.24.1, 24.2.
2 CoOpatb ruIpaBINUECKYIO U JIEKTPUYECKYIO CXEMBbI Ha CTEH/JIE.

®opma npeacTaBJieHus pe3yabTaTa:
OTtyeT ohOopMIICHHBIN B TETPAIH IS MPAKTUUECKUX padoT

Kpurepuu onenku:

OTnu4HO — paboTa BBIMOJTHEHA BEPHO B MIOJTHOM O0BEME.

XopoI1o — ruipaBiIndecKkas CXxeMa UMeeT HeIOCTaTKH.

Y I0BNETBOPUTENBHO — ANEKTPUUYECKasi cXxeMa coOpaHa He BEPHO.
HeynosnerBopurenbHo — paboTa BHITIOIHEHA HE B IOJTHOM 00beMe
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Tema 1.7 OcHOBBI THAPONTHEBMOABTOMATHKH
JlabGoparopHasi padora Ne 25

COopka U peryampoBKa rIpoCXeM LUKIMYECKOrO YIPaBIEHHsI Ha OCHOBE 3JIEKTPOKOH-
TaKTHBIX YCTPOUCTB

Heab: M3yunts npuHIMT PaOOTHI THAPOCXEM IUKINYECKOTO YIIPABICHHUS HA OCHOBE JJIEK-
TPOKOHTAKTHBIX YCTPONCTB

Boinosinus patdoty, Bel Oyaere:

ymembp:

- VY 2.1.02 BpINOAHATH NPUHLMIINATIBHBIE THAPABINYECKHE CXEMbI COTJIaCHO Tpeho-
BaHMU ['0CyapCTBEHHBIX CTaHIapPTOB;

- Yo 01.01 pacro3HnaBate 3aja4y W/Wiu mpodiieMy B MpodecCHOHATBHOM W/ CO-
IUAJTbHOM KOHTEKCTE;

- Yo 02.02 uckare uHpopmaruio B cetu VHTepHET, ¢ UCI0ab30BaHUEM (UIBTPOB U
KJIOYEBBIX CJIOB;

- Y0 03.04 npuMeHATh COBPEMEHHYIO HAYUHYIO TPO()ECCHOHAIBHYIO TEPMUHOJIOTHIO;

- Yo 07.03 ucnosb3oBaTh 3HEprocOeperamme u pecypcocoeperaromme TeXHoJI0ruu
B IPO(EeCCHOHATIBHOM JIEATEIbHOCTH 110 CHELIMATIBHOCTH;

MarepuanbHoe obecniedyeHne: MeToanyeckne yKazaHus, KOHCIIEKT JIEKIUN
OoopynoBanue: KommiekT yue6Horo o6opyaosanus "I 'naponpuBos, ruipoaBTOMaTHKa U

aBTOMAaTH3AaIMs TEXHOJOTH4YecKuX mpouecco"; Jlaboparopus yuebHas "[ MaponpuBoI U TUIPOAB-
tomatuka" CI'Y-YH-C013-25J1 P-01

3ananmue:

Hayuutbes cobupaTh THAPOCXEMbI LUKIMUECKOTO YIPaBJIEHUS Ha OCHOBE AJIEKTPOKOH-
TaKTHBIX YCTPOUCTB

Kpartkne TeopeTruyeckne cBeleHUsA:

[Ipr KpaTKOBpEMEHHOM HaXaTHUU IJIEKTPUUYECKONM KHOIIKM JOJDKEH HAyaTh BBIJABUTATHCS
IITOK TUIpaBIAYECKOro nwinHapa . [locie oTmyckaHus KHOINKHM INTOK LMJIMHIpPA JOJDKEH MpPOo-
JIOJKUATH BBIIBMOKEHUE JIO JOCTUXKEHUS UM KOHEUHOTO TOJIOKEHHUS, ‘KOHTPOIUPYEMOTO = JIaTyu-
koM BK2. Ilocne ‘mocTmkeHHS IITOKOM KOHEUHOro BEIKIIIouaTensd BK2 mToxk HauuHAeT BTATU-
BaTHCS 10 UCXOTHOTO MOJIOKEHUS, KOTOPOE B CBOXO 04epeab KoHTposmpyerces naruukoM BK1. Ilpn
JIOCTMKEHUHU BTSHYTOTO COCTOSIHUSI IITOK THIPOIMIMHIAPA BHOBb MOBTOPSIET LIMKJ BBIJIBUKECHHE-
BTATHBAHUE, MTOCJIE YETO MPOUCXOIUT aBTOMATHYECKas OCTAHOBKA IITOKA B MCXOTHOM (BTSTHYTOM)
coctostHuM. JlJisi ynpaBieHUs] TUAPOLMIMHAPOM HMCIOIb30BaTh PACIpENEIUTeNb ABYXIMO3UIIMOH-
HBII MOHOCTAOMJILHBIN.

3amaHme:

— paspaboTaTh U cOOpaTh TUAPABIUYECKYIO CXEMY; — Pa3padoTaTh U cOOpaTh NEKTPUIC-
CKYIO CXEMY;

Peructp B undpoBoii TeXHUKE — TOCIEAOBATEIHHOE WM MAPAIICIBHO: JIOTHYECKOE yCT-
POICTBO, HCIIONB3YyEeMOE JIsi XpPaHEHUS M-Pa3psIHBIX JBOUYHBIX YHCEN: W BBIIOTHEHUS Mpeodpa-

191



30BaHM HaJl HUMHU. B ciydae peneiiHoO — KOHTAaKTHBIX CXEM W» SIBJSIETCS pelie, KOTOPOE XPaHHT
OuHapHoe 3HaueHHE: ) — BBIKJIFOYEHO, | — BKJIFOYEHO.

B naHHOM pemnieHuM KaxIblii KOHTYp pelie CYMMHPYETCS C TMOCIEAYIOIIMM H OCTaércst
BKJIFOUEHHBIM J0 IIOJIHOI'O BBIIIOJITHECHUA 3aJaHU.

Pucynok 25.1 —Cxema rugpasnndeckas
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Pucynok 25.2 Cxema anekTpuyeckas
Ilopsinok BbINOJHEHHsI PadOTHI:
1 Haueptuts 3nexrpuueckyto cxemy puc.25.1, 25.2.
2 CobpaTh TUIPaBINYECKYIO U AJIEKTPUUECKYIO CXEMbI Ha CTEH/IE.

®opma npeacraBiaeHus pe3yJabTara:
Otuet opopMIIEHHBIH B TETPaaM Uil IPAKTUIECKUX paboT

Kpurepum ouneHku:

OT1nu4HO — paboTa BBINOJIHEHA BEPHO B IMIOJIHOM 00BEME.

XOpo1Io — ruApaBInYecKas CXeMa UMEET HEIOCTAaTKH.

VY 10BIETBOPUTEIBHO — IEKTPUUECKAsi CXeMa coOpaHa He BEPHO.
HeynosnerBopurenbHo — paboTa BHINIOJIHEHA HE B IOJTHOM 00beMe

192



Tema 1.7 OcHOBBI THAPONTHEBMOABTOMATHKH
JlabGoparopHasi padora Ne 26
COopKka 1 peryarpoBKa ITHEBMOCXEM C AIIEKTPOYIIPaBICHUEM
Heab: M3yunts npuHIun padboThl IHEBMOCXEM C 3JIEKTPOYIIPABICHUEM

Boinosinus patoty, Bel Oyaere:

ymembs:

- VY 2.1.02 BeInosnHATh NPUHIUNHAIBHBIE THAPABIMYECKUE CXEMBI COTJIACHO TPeOo-
BaHMU ['0Cy1apCTBEHHBIX CTaHIapTOB;

- VYo 01.01 pacno3naBate 3aiauy W/uiu npodieMy B NpoecCHOHATbHOM W/UIH CO-
[[UATBHOM KOHTEKCTE;

- VYo 02.02 uckats uHpopmanuio B ceTu MHTEepHET, ¢ UCmoNb30BaHueM (QUIBTPOB U
KITFOUYEBBIX CJIOB;

- VYo 03.04 npuMeHSTh COBPEMEHHYIO HAyYHYIO MPOPECCHOHATBHYIO TEPMHHOIOTHIO;

- Yo 07.03 ucnons3oBaTh dHEprocOeperaronme u pecypcocoeperarnme TeXHOIOTHI
B IIPO(hEeCCHOHATIBHOM JIEATEIIbHOCTH 110 CHELIMATIBHOCTH;

MarepuanbHoe obecniedenune: MeToquyeckue yka3aHus, KOHCIIEKT JEKIUI
Oo6opynoBanne: Kommnekt yuebHoro odopynoBanus "[IHeBMONIPUBO/ U 3JIEKTPOITHEBMO-
aBTOMaTuka"

3aganue:
HayuuThcst coOuparh MHEBMOCXEMBI C 3IEKTPOYIPABICHHEM

Kparkue TeopeTuueckue cBeeHHA:

Omnpenenenue:

OTKpBITHIA WK Pa30MKHYTBINH KOHTAKT OJPa3yMEBAET, YTO TOK HE MMPOXOAUT ye-
pe3  Hero, MOCKOJIbKY JIBE YaCTH HE COEIMHEHBI, HET MEXaHHMYECKOU CBSI3H.

3akpeIThlid WM 3aMKHYTBI KOHTAaKT- TOK IPOXOIUT yepe3 Hero, Ojarojaps HaTUYHIO
MEXaHUYECKOM CBSA3HM MEX]y YacTIMHU.

KOHTaKTBI MOTYT KOMMYTHUPOBATbCS MO-Pa3HOMY: PYYHBIM, MEXAHHUUECKUM WU 3JIEKTPU-
4yecKUM BoszfeiicTBueM. Takue ycTpoWCTBa HalUIM NMPUMEHEHHE BO MHOXKECTBE JJIEKTPHUECKUX
KOMITOHEHTOB, TAKUX KakK MEpeKII0YaTeNt, JeBUaTOPhl, KHOIIKU, pelie, AUCTAaHIIMOHHbIE BBIKIIIOYa-
TEJIM, XPOHOMETPUYECKHE YCTPOicTBa (TaltMepsl) U T. 1.

DJEeKTPUUECKOe COCTUHEHHE B ATHUX DJIEMEHTaX OOBIYHO BBHIMOJHEHO C HCIOJIb30BAHUEM
KJieMM WiH $acToHOB (coequHuTeNnbHbIe cucTeMbl FASTOM -mnockuii BCTaBISIOMINNCS HEU30IH-
POBaHHBIN HAKOHEYHHK).

CxeMaTH4ecKy Ha IMHEBMATUYECKUX CXEMaX CHJIOBBIC JIMHUM PACHPEICIICHHsI CKAaTOTO BO3-
JyXa 0TOOpakaroTCsl HEMIPEPHIBHBIMU JIMHUSMHU, a JINHUH YIIPABICHUS — IMTPUXOBBIMHU JINHUSIMH.

DNEeKTPUIECKUH MCTOYHHMK TMHUTAHHUS OTOOpPaKaeTCsl TByMs HETMPEPHIBHBIMU TOPHU30HTAb-
HBIMHU OTpE€3KaMH, BBIIECICHHBIMU >KMPHO, JTUHHUU DJIEKTPUUYECKUX Ieneil 0ojiee TOHKHE U MOTYT
oTpakaThb (PYHKIUU KaTYIIEK NMCTAaHIIMOHHBIX BBIKJIIOUATENEH WM pejie, COOTBETCTBYIOIIUX KOH-
TaKTOB, KHOIOK, JaTYUKOB U TIP.
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UteHue >IEeKTPUYECKOM CXEMbI OCYIIIECTBISIETCS CBEPXY BHU3 M ClieBa HanpaBo. PekoMeH-
IyeTCs. HyMepOBaTh KaXAyI0 JTUHHUIO AJIEKTPUUYECKON LIEMU U yKa3blBaThb Ha KOHTAKTE WIACHTHU(U-
UPYIONIYI0 OYKBY, 0003HAYAIOIIYIO pelie, YaCThI0 KOTOPOT'O OHA SIBJISETCSL.

1

Pucynok 26 Busl cxeM 35eKTpUYECKIX

Puc. 26.1.

A: cunoBas TUHUS

B: coequnenne muauit C: nepeceyeHre TUHUN

Puc. 26.2:

A: ynpaBiieHHE KHONKON ¢ HOPMaJbHO PA30MKHYTBHIM KOHTAaKTOM B: yInpaBiieHHe KHOIKOM
C HOPMAJIbHO 3aMKHYTBIM KOHTAaKTOM

Puc. 26.3:

A: ynpaBieHHE CeTEKTOPOM C HOPMaJIbHO PA30MKHYTHIM KOHTAKTOM (00111ee

0003HaYCHHE)

B: ynpaBnenue cenekTopomM ¢ HOpMaaTbHO 3aMKHYTHIM KOHTaKTOM (0011ee 0003HaYEeHHE)

Puc. 26.4:
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A: ynpaBieHHe KHONKOM 6€30MacHOCTH ¢ HOPMAaJIbHO Pa30MKHYTHIM KOHTAakToM B: ympas-
JIeHHWE KHOIKOH 0€30MacHOCTH C HOPMAJIbHO 3aMKHYTBIM KOHTaKTOM

Puc. 26.5: nepexmoyatonuiicss KoHTakT Puc. 1.6:

A: MUKpOIIEpEKI0YaTeab KOHIIEBOI'O BBIKJIIOUATENSl C HOPMAJIbHO Pa30MKHYTHIM KOHTaK-
TOM

B: MukponepekitouaTesib KOHIEBOTO BBIKJIIOUATEINS ¢ HOPMAJIbHO 3aMKHYTBIM KOHTAaKTOM

Puc. 26.7:

A: HOpMaJbHO Pa30MKHYTHII KOHTAKT pelie B: HopManibHO 3aMKHYTBII KOHTAKT pelie

Puc. 26.8:

A: XpOHOMETPUUYECKOE YCTPOMUCTBO C HOPMAIbHO PA30OMKHYTBIM KOHTAKTOM,

Hanpumep, Taimep

B: XxpoHOMETpHYECKOE YyCTPOUCTBO C HOPMAIBHO 3aMKHYTHIM KOHTaKTOM

Puc. 26.9:

A: Karylka 3JIEKTPOIIHEBMATHYECKOIO JIM JIEKTPOMArHUTHOrO pacnpenenurens B: ka-
TYILKa pelie

C: Karymka XpOHOMETPUYECKOTO YCTPOICTBA, HAIIPUMED, JIEKTPOMEXaHUUECKOT O

TanMepa

HOpﬂIlOK BbIITOJTHCHU A pa60T1>1:

1 Haueptuts snexTpuyeckyio cxemy puc.26
2 BoinucaTs onucanust cxeMsl puc 26
3 Cobpatp Ha cTeH/Ie BU/IbI MOAKIIOYEHUN CXeMbI puc 26

®opma npeacTaBiaeHus pe3yJbTara:
Otuet opopMIIEHHBIH B TeTpaaM Uil IPAKTUYECKUX paboT

Kpurepuu onenkmn:

OTnu4HO — paboTa BBINOJIHEHA BEPHO B IMIOJIHOM 00BEME.

X0opo1110 —cxemMa UMeeT HETOCTATKHU.

VY 10BIETBOPUTENBHO —CXeMa cOOpaHa He BEPHO.
HeynosnerBopurenbHO — paboTa BHIIOJIHEHA HE B IOJTHOM 00beMe
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Tema 1.7 OcHOBBI THAPONTHEBMOABTOMATHKH
JlabGoparopHasi padora Ne 27

C60p1<a " PEryJIUupOBKa IHEBMOCXEM C JJICKTPOMCXAaHUYCCKHUM JATUMKOM IIOJIOKECHUSA HITO-
Ka C 3JICKTPUYCCKUM JUCKPETHBIM BbIXOAHBIM CUTHAJIOM

Heab: M3yunts npuHIEI pabOThl THEBMOCXEM C 3JIEKTPOMEXaHUYECKUM JATYUKOM ITOJI0-
JKEHMS LITOKA

Boinosinus pa6ory, Bel Oynere:
ymemp:

- VY 2.1.02 BpINOAHATh NPUHLMINAIBHBIE THAPABINYECKHE CXEMbI COTJIaCHO Tpeho-
BaHMU ['0OCy1apCTBEHHBIX CTaHIapPTOB;

- Yo 01.01 pacno3naBate 3aia4y W/Hid MpoOieMy B MPOPEeCCHOHATHHOM WU/UIU CO-
[[UATBHOM KOHTEKCTE;

- VYo 02.02 uckats uHpopmanuio B ceTu MHTEepHET, ¢ Ucmonb30BaHueM (QUIBTPOB U
KITFOUYEBBIX CJIOB;

- Yo 03.04 nprMEHSATh COBPEMEHHYIO HAYYHYIO MPO(ECCHOHATBHYIO TEPMHHOJIOTHIO;
- Yo 07.03 ucnons3oBaTh dHEprocOeperaronme u pecypcocoeperarnme TeXHOJIOTHI
B ITPO(HeCCHOHATILHOM IS TEIIBHOCTH 10 CTICIIHATLHOCTH

MarepuajnbHoe o0ecnieueHre: MeToauyeckue yKa3aHusi, KOHCIEKT JIEKIUH

O6opynoBanue: KommiekT yue6Horo o6opyaoBanus "I[IHeBMONPUBOI U 37EKTPOITHEBMO-
aBTOMaTHuKa"

3aganue:
HayuuTbcst coOupaTh MHEBMOCXEMBI € AIEKTPOMEXAHUYECKUM JATYUKOM TOTO0KEHHS IITOKA

KpaTKue TCOPETHYECCKUEC CBCACHUSA .
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Pucynok 27 —CxeMa nHeBMaTU4eCcKast

3aHYCK IMHEBMATHYCCKUX IIPHUBOJOB U HX pa60Ta B IOUKIOBOM PEKUME OCYIICCTBIIAIOTCA
TAKKXEC KaK B CXCMaX, paCCMOTPCHHBIX B NPCALIAYIIUX pa3aciiax.

[Tpu sTOM cxema pa3paboTaHa TakuMm oOpa3oM, uToOBl IUIUHAPHL A U B mepen 3amyckom
LMKJIa U 1ociie Haxxatus kHonky K1 rapaHTHpOBaHHO HAXOAUIMCh BO BTSIHYTOM COCTOSIHUM.

IIpu aktuBauuu komanasl AO npeppiBaeTcs Mojayda dJIEKTPUUECKOro MUTAHUS Ha BCE KOH-
LIEBbIE BBIKJIIOUATEIN YCTAHOBKHM, a TaK)K€ pa3MblKaeTcs KOHTYyp camoynaepxkanus pene X. Ilo-
CKOJIbKY JIaBJICHHE IIPOAOJIKACT MOCTYNATh B KaHal 1 pacnpenenureneii, To 00a HUIMHAPA MPO-
JIOJKAIOT IBUYKEHUE U 3aTEM UX MOPIIHU OCTAHABIMBAOTCS Y KPBILICK.

ITocne ormenbl komaH 1bl AO Ha KOHIIEBbIE BBIKJIFOYATENIN CHOBA MIOCTYIAET AIEKTPUUECKOE
HNUTAHUE, YTO MPUBOAUT K aBTOMATHUYECKOMY IE€PEBOJy CUCTEMBbI B HAa4albHOE CTApPTOBOE COCTOS-
HUE - 00a HWINHAPA BTSATUBAIOTCS.

ITockonbky Oosiee HET pexuma caMoyAep)kaHus pene X, TO JJs 3allycKa CUCTEMbl CHOBA
TpeOyercs HaxaTh kHonKy HII.

Ilopsinok BbINOJIHEHHUS PadOTHI:

1 HauepTtuTts 25ekTprueckyro cxemy puc.26
2 CobpaTh THEBMATHUECKYIO U DJIEKTPUUYECKYIO CXEMBbI Ha CTEH/IE.

dopma npeacTraBjIeHUs pe3ybTara:
OTt4uer opOpMIIEHHBIH B T€Tpaau A IPAKTUUECKUX paboT

Kpurepuu onenkmn:

OTnu4HO — paboTa BBINOJIHEHA BEPHO B IMIOJIHOM 00BEME.

XO0poI1110 —[THEBMAaTUYECKasi CXEMa UMEET HEJJOCTATKH.

VY 10BIETBOPUTENBHO —3JIEKTpUYECKask cxeMa coOpaHa He BEpHO.
HeynosnerBopurenbHO — paboTa BHIIIOJIHEHA HE B IOJTHOM 00beMe
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Tema 1.7 OcHOBBI THAPONTHEBMOABTOMATHKH
JlabGoparopHasi padora Ne 28
COopka u peryJupoBKa MHEBMOCXEM C pejie BpeMEHU
Henab: N3yunth npuHIun paboThl MHEBMOCXEM C peJie BpeMEHU

Boinosainus pa6ory, Bel Oynere:

ymembs:

- VY 2.1.02 BeInosiHATh NPUHIUNHAIBHBIE THAPABIMYECKUE CXEMBI COTJIACHO Tpebo-
BaHMU ['0Cy1apCTBEHHBIX CTaHIapTOB;

- Yo 01.01 pacro3HaBate 3aja4y W/Wiu mpodsieMy B MpoecCHOHATBHOM W/WIH CO-
[[UATBHOM KOHTEKCTE;

- Yo 02.02 uckarp undopmanuio B ceTu MHTEpHET, ¢ ucnoinb30BaHueM (QUILTPOB U
KITFOUYEBBIX CJIOB;

- Yo 03.04 npuMeHSTh COBPEMEHHYIO HAYYHYIO MPOPECCUOHANBHYIO TEPMHUHOIOTHIO;

- Yo 07.03 ucnons3oBaTh dHEprocOEperaronie u pecypcocoeperaronme TeXHOIOTHI
B IPO()eCCHOHATBHOMN IS TENFHOCTH I10 CIIEIHATLHOCTH,

MarepuanbHoe odecniedenune: MeToaudyeckue yka3zaHus, KOHCIIEKT JIEKIIUN
O6opynoBanue: Komriekt yueOHoro o6opynoBanus "[IHeBMOPUBOT U AJIEKTPOITHEBMO-
aBTOMaTuKa"

3ananmue:
HayuuThcst coOupath MHEBMOCXEMEI C C pPelie BPeMEHH

Kparkne Teopernyeckne cBegeHHs:

OyHKIMSA TaiiMepa 3aKITI0YaeTCs B PEryIMPOBAHUY ITUTEIBHOCTH CUTHAIA.
Korpga nuniauHap npuBOAUT B JeMCTBHE KOHIIEBOM BBIKIIOUATENb, BHIXOA «A» HENOCPEICT-
BEHHO NEPEKII0YAET CUIIOBOM pPaCIPENEIUTENb IS CIEAYIOLErO JEUCTBHS.
Ecnu cymiectByeT HEOOXOUMOCTh 3aJIepKKH IIMIIMH/APA B KOHEUHOM IOJI0KEHUU Ha HEKO-
TOpOE BpeMs, MOKHO HCIIOJIb30BaTh TaiiMep, KOTOPBIN MO3BOJISET YIPABIATH CUTHAJIOM BBIXOJA
«X» B TEUEHUHU YCTAaHOBJIEHHOTO BPEMEHHU.
[Ipuanun pa®oTsl TaiiMepa OCHOBaH Ha KOMOMHHPOBAHHOM HCIOJIb30BAaHUU CIIEAYIOLIUX
MTHEBMATUYECKHUX AJIEMEHTOB:
1. IImeBMozpoccenb ¢ 0OpaTHBIM KJIallaHOM- PETYJIUPYET CKOPOCTh HANOJHEHHS WU
OIlyCTOIIEHUs pecuBepa. UeMm cuibHee Apoccesb 3aTSHYT, TEM MHUHBOH pacxojl BO3-
JyXxa U TeM 0oJbllle BpeMeHH TpeOyeTcs sl 3aBeplLICHUs] IEPEeXOAHOro Mpouecca B
pecusepe.
2.  PecuBep- - uem Oobine 00beM, TeM OOJIbIIIe BpEMEHN HEOOXOMMO Il HATIOJTHEHUS
WIN OITyCTOLICHHS MTOJIOCTH
3. Pacnpenenurens 3/2 H.3 unu H.O. B 3aBucuMoOcTH OT GyHKIUHU Taiimepa

Ilopsinok BbINOJHEHHs PadOTHI:
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1 CIPOEKTHPOBATH THEBMAaTUYECKYIO CXEMY C MCIOJIb30BAaHUEM TaliMepa BpEMEHU
2 CobpaTh MHEBMATUYECKYIO CXEMY C HCIOJIb30BAaHUEM TailMepa BpEMEHHU Ha ITHEB-
MaTHUYECKOM CTEHJIE

dopma npeacTaBJieHus pe3yJabTarTa:
OTt4er oOpMIICHHBIH B T€Tpaau AJisl IPAKTHUECKUX paboT

Kpurepun oneHku:

OTnu4HO — paboTa BBINOJIHEHA BEPHO B IMIOJIHOM 00BEME.

Xopolio —THEBMaTHYeCKask CXeMa UMEET HEJOCTATKHU.

VY 10BIETBOPUTENFHO —TTHEBMAaTHUYECKAs cxema coOpaHa He BEPHO.
HeynosnersopurenbHo — paboTa BhIIOJIHEHA HE B IOJIHOM 00beMe

Tema 2.1 IIpoekTpoBaHue 00HEMHOr0 rHAPONPHUBOIA
JlaGopaTopHas padora Ne 29

[TpoexTrpoBanue, cOOpKa U peryaupoBKa NPUHIMITHAIBHON IHIPOCXEMBI C PEryJINPOBKOM
CKOPOCTHBIX XapaKTEPUCTUK UCIIOJHUTEIBHOTO MEXaHU3MA C DJIEKTPOTUAPAaBINYECKUM YIIpaBIIe-
HUEM

Heas: [IpoextupoBanue, cOOpka 1 peryliupoBKa MPUHIUIHAIBHON THIPOCXEMBI C PETYIIH-
POBKOM CKOPOCTHBIX XapaKTEPUCTUK HCIIOJHUTEIBHOIO MEXAaHU3Ma C 3JIEKTPOrHAPABIMYECKUM
yIpaBiIeHUEM

Beinosnus padory, Bel Oyaere:

ymembp:

- V¥ 2.1.01 npoexTupoBaTh rupaBInYeCcKie U MHEBMATUYECKUE CUCTEMBI U MPUBO/IbI
IO 3a/IaHHBIM YCIIOBUSIM;

- VY 2.1.02 BBINONHATH NPUHIUIHAIBHBIE THAPABINYECKHE CXEMbI COTJIaCHO TpeboBa-
Hul ["'ocyaapCTBEHHBIX CTaHIAPTOB;

- V¥ 2.1.03 onuckiBath paboOTy IPUBOJA U CUCTEMBI YIIPABICHUS 110 LUKITY;

- V¥ 2.2.04 ucnonp30BaTh COBPEMEHHBIE NPUKIIAJHBIE TPOTPAMMBI ISl BBIIIOJHEHUS
MPUHLMITAATIBHBIX TUAPABINUYECKUX CXEM;

- VYo 01.01 pacrio3HaBaTh 3a7a4y W/Wid mpoodsieMy B Mpo(ecCHOHATbEHOM W/HIIA CO-
[IUAILHOM KOHTEKCTE;

- VYo 02.02 uckath uHpopManuio B cetu MHTepHET, ¢ UCMoNb30BaHNEM (PUIBTPOB U
KIIFOUEBBIX CJIOB;

- VYo 03.04 npuMeHATh COBPEMEHHYIO HAYUHYIO TPO(PECCHOHATBHYIO TEPMUHOJIOTHIO;

- VYo 07.03 ucnonb3oBaTh 3HEprocOEpEramIIre U pecypcocoeperaronue TeXHOIOTHH
B IPO()eCCHOHATBHOMN 1S TETbHOCTH IO CIIELHATbHOCTH;

MarepuanbHoe obecniedyenne: MeTouuecke yka3aHusl, KOHCIIEKT JEKIUN
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O6opynoBanue: KommiekT yue6Horo odopynosanus "I maponpuBo, ruipoaBTOMaTHKA U
aBTOMATH3AIIM TEXHOJOTHYEeCKuX mpoiieccoB"; Jlaboparopus yueOHas "I uaponpuBo.I U THIPOAB-
tomatuka" CI'Y-YH-CO013-25J1 P-01

3ananmue:

[IpoektupoBanue, cOOpka U PeryJupoBKa MPUHIUIHAIBLHON THIPOCXEMBI C PETYIHPOBKOI
CKOPOCTHBIX XapaKTEPUCTHK HCIIOJHUTEIBHOIO MEXaHU3Ma C 3JEKTPOrHAPaBIMYECKUM YIIpaBiie-
HUEM I10 BapuaHTaM

KpaTRne TECOPETHYCCKUEC CBCACHUS .

Bapu- Buiosuoice- Bpawenue Bapu- Buiosuoice- Bpawenue
anm Hue/emscusanue eana eudpo- | aum Hue/emscusanue eana  2uopo-
2. YuruHopa,c Momopa, 2. Yuaunopa,c Momopa,
06/mun 06/mun
1 10/12 100 12 7/12 150
2 8/10 50 13 18/10 130
3 5/10 60 14 5/12 120
4 13/8 70 15 11/8 80
5 20/20 80 16 20/14 85
6 15/15 90 17 15/10 95
7 4/20 40 18 4/8 45
8 10/11 30 19 7/11 60
9 10/15 35 20 10/11 55
10 10/13 50 21 8/13 50
11 7/9 45 22 17/19 75
IMopsiiok BbINOJIHEHUS PA0OTHI:
1 CIIPOEKTUPOBATH THAPABIMYECKYIO CXEMY C PETYJIUPOBKOW CKOPOCTHBIX XapaKTepH-
CTHK HCIIOJHHUTEIFHOTO MEXaHHU3Ma
2 CrpoekTHpoBaTh ANEKTPUUECKYIO CXEMY YIPaBICHUS
3 Co0paTh THIPaBIUYECKYIO U DJICKTPUUECKYIO CXEMY Ha THJIPaBIMYECKOM CTEHIE
4 OTperynupoBaTh CKOPOCTHBIE XapaKTEPUCTHKU HCIIOTHUTEIBHOTO MEXaHH3Ma CO-

IJIACHO BBIOPaHHOMY BapHaHTy

®opma npeacraBiaeHus pe3yJbTara:

OTt4der oOpMIIEHHBIH B TETpaau AJsi IPAKTHUECKUX paboT

Kpurepum oueHku:

OTinyHO — paboTa BBINMOJIHEHA BEPHO B TIOTHOM OOBEME.
Xopoiro —CxemMbl UMEIOT HETOCTaTKH.

yIlOBJ'ICTBOpI/ITCJ'IBHO —CXCMBI CO6paHBI HC BCPHO.

HCy;lOBJ'IeTBOpI/ITeHBHO - pa60Ta BBINIOJIHEHA HE B ITOJIHOM 00beMe
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Tema 2.1 IlpoekTpoBaHue 00HEMHOI0 rHAPONPHUBOAA
JlabGoparopHasi padora Ne 30

[IpoektupoBanue, cOOpka U PeryJupoBKa MPUHIUIHAIBLHON THAPOCXEMBI C PETYIHPOBKOI
CUJIOBBIX XapaKTEPUCTUK UCIIOJHUTEIBLHOTO MEXaHU3Ma C 3JIEKTPOTUIPABINYECKUM YIPABICHUEM

Heas: [IpoexktupoBanue, cOOpKa 1 peryJIupoBKa MPHHIUIHAIBHONW THAPOCXEMBI C PETyIIH-
POBKOM CHJIOBBIX XapaKTEPUCTHUK MCIIOJIHUTEIBHOIO MEXaHU3Ma C 3JIEKTPOTUAPABINYECKUM
yIpaBJIeHUEM

Boinosinus pa6ory, Bel Oynere:

ymembs:

- VY 2.1.01 npoekTupoBaTh rUAPaBINYECKHE U ITHEBMATUYECKUE CUCTEMBI U TPUBO/IbI
110 33JJAaHHBIM YCIIOBHSM;

- VY 2.1.02 BBINONHATH NPUHIUIHAIEHBIE THIPABINYECKHE CXEMBI COTJIAaCHO TpeboBa-
Hui ['ocyaapcTBEHHBIX CTaHIAPTOB;

- V¥ 2.1.03 onuceiBath paboTy IPUBOJA M CUCTEMBI YIIPABICHUS 10 IUKITY;

- VY 2.2.04 ucnonp30BaTh COBPEMEHHbIE NMPUKIIAJHBIE IPOTPaAMMBbl JJISl BBIIIOJIHEHUS
MPUHIUITAATIBHBIX TUAPABIMYECKUX CXEM;

- VYo 01.01 pacno3naBate 3aiauy u/uinu npodieMy B NpodeccuOHAIbHOM W/WUJIH CO-
[[UATBHOM KOHTEKCTE;

- Yo 02.02 uckarb nHpopManuio B ceT MHTEpHET, ¢ UCTIONb30BaHUEM (PUIBTPOB U
KIIFOUEBBIX CJIOB;

- Vo0 03.04 mpuMeHATb COBPEMEHHYIO HayYHYIO MPO(HEeCCUOHATFHYIO TEPMUHOJIOTHIO;

- VYo 07.03 ucnonb30BaTh HEprocOEperamIre U pecypcocoeperaronime TeXHOIOTHH
B IIpO(heCCHOHANIBHOM JIESTEIbHOCTH 110 CHEMATIBHOCTH;

MatepuanbHoe o0ecniedeHue: MeTOAMUECKUE YKA3aHUS, KOHCIIEKT JICKIHU

Oo6opynoBanue: Komriekt yueOHoro obopynoBanus "I uaponpuBo1, THAPOABTOMATHKA U

aBTOMAaTHU3aIUs TEXHOJOTHYECKUX TporeccoB"; JlabopaTopus yuebnas "I maponpuBoa u THAPOaB-
tomaruka" CI'Y-YH-CO013-25J1 P-01

3aganue:

[IpoekTupoBanue, cOoOpka U peryJupoBKa NPUHIUIHAIBLHON THIPOCXEMBI C PErYIHPOBKOM
CUJIOBBIX XAPAKTEPUCTUK HUCIIOJHUTEIBHOTO MEXaHU3Ma C JIEKTPOTrUIPABIMYECKUM YIIPABICHUEM
110 BapUaHTam

Kparkue Teoperuyeckne cBeleHUs:

Bapuanm Buidsuoicenue/smazusanue Pabouee oasnenue 6 eudpocuc-
e.yununopa,Mlla meme, Mlla

4/4

3/5

5/6

3/4

4/5

3/3

4/4

O N[ OO B WIN| -
Wl ol o|o|oo| o b~

2/3
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9 3/3 3
10 4/5 5
11 2/5 5
IMopsinok BbINOJIHEHHUS PA0OTHI:
1 CIPOEKTHUPOBATH TUAPABIMYECKYIO CXEMY C PETYJIMPOBKOI CHIIOBBIX XapaKTEPUCTHK
HUCIIOJTHUTCIBHOI'O MCXaHHU3Ma
2 CrpoeKkThpoBaTh INEKTPUUECKYIO CXEMY YIIPaBICHUS
3 CoOpatb rHIpaBINYECKYIO U JIEKTPUUYECKYIO CXEMY Ha THAPABINYECKOM CTEH/C
4 OTtperynupoBaTh CUJIOBbIE XapaKTEPUCTUKU UCIIOIHUTEILHOTO MEXaHHU3Ma COrjlac-

HO BBIOpaHHOMY BapHaHTy

@dopma npeacTaBJieHus pe3yJabTaTa:
OTt4er oOpPMIICHHBIH B T€Tpaau Al MPAKTHUECKUX paboT

Kputepun onenkn:

OTnu4HO — paboTa BBINOJIHEHA BEPHO B IIOJIHOM 00BEME.

Xopouio —CxeMbl UMEIOT HeJI0CTAaTKH.

VY 10BI€TBOPUTENBEHO —CXEMbI COOpaHbI HE BEPHO.
HeynosnerBopurenbHO — paboTa BHIIOJIHEHA HE B IOJHOM 00beMe

Tema 2.1 IIpoekTpoBaHue 00bEMHOI0 rHAPONPHUBOAA
JlabopaTopnasi padora Ne 31

[IpoexTupoBanue, cOOpKa U pPeryaupoBKa MPUHIUIIAATBLHON THIPOCXEMBI C AJIEKTPOTH/I-
PaBJIMYECKUM YIIPABICHUEM I10 3aJaHHBIM YCIOBUAM

Hean: [IpoexTrpoBanue, cOOpKa M PEryJMpoOBKa MPUHIUIHAIBHON TMAPOCXEMBI C 3JIEK-
TPOTUAPABINYECKUM YIPABICHUEM 110 3aJaHHBIM YCIOBUAM

Boinosinus padory, Bel Oyaere:

ymembp:

- V¥ 2.1.01 npoekTupoBaTh TUAPABINYECKUE U THEBMAaTUYECKUE CUCTEMBI U ITPUBO/IBI
0 3a/I1aHHBIM YCJIOBUSIM;

- VY 2.1.02 BBINOTHATH NPUHLIUIHAIBHBIE THAPABINYECKUE CXEMBI COTTIACHO TpeboBa-
Hui ['ocyaapcTBEHHBIX CTaHAAPTOB;

- V¥ 2.1.03 onuceiBaTh paboTy NMPUBOJA U CUCTEMBI YIIPABJICHUS 110 LIUKITY;

- VY 2.2.04 ncronbs30BaTh COBPEMEHHBIE MPUKIAIHBIE IPOIPAMMSBI JUISI BBIIIOJIHEHUS
IPUHLHUIIAAIBHBIX TUAPABIMYECKUX CXEM;

- VYo 01.01 pacno3naBate 3agady u/uiau npoOieMy B IpopecCHOHATBLHOM W/WIN CO-
LIUAJIbHOM KOHTEKCTE;

- VYo 02.02 uckarb uHpopmanuio B ceTd MHTEpHET, ¢ UCTIONb30BaHUEM (PUIBTPOB U
KIIIOUEBBIX CJIOB;

- Vo0 03.04 mpuMeHATb COBPEMEHHYIO HAYYHYIO MPO(HEeCCUOHATBHYIO TEPMHUHOJIOTHIO;
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VYo 07.03 ucronp30BaTh SJHEPTOCOEPETAIOIINE U PECYpCOCOEeperarone TEXHOIOTHH
B IIPO(HeCCHOHATILHOM JIESATEIHPHOCTH 110 CICIIHATLHOCTH;

MarepuanbHoe obecniedyenne: MeTouyecKkne yKa3aHus, KOHCIICKT JICKIIUN

Oo6opynoBanue: Komriekt yaeoHoro obopynoBanus "I maponpuBo 1, THAPOABTOMATHKA U
aBTOMAaTH3aIUs TEXHOJOTHYECKUX TporeccoB"; JlabopaTopus yueOnas "I maponpuBoa v ruapoaB-
tomaruka" CI'Y-YH-C013-25J1 P-01

3aganue:

[IpoexTupoBanue, cOOpKa U PEryaupoBKa MPUHIUIUATILHON THIPOCXEMBI C AJIEKTPOTH/I-
PaBJIMYECKUM YIIPABJICHHUEM I10 33JJaHHBIM YCJIOBUSM I10 BapUaHTaM

KpaTRue TCOPETHYECCKUEC CBCACHUS .

Bapuaum Buiosuosicenue/emsazusanue Pabouee oaenenue 6 | Bviogusicenue/smsazuganue
e.yununopa,Mlla euopocucmeme, Mlla | e.yununopa,c

1 4/* 4 10/12

2 3/5 5 8/10

3 */6 6 5/10

4 3/4 5 13/*

5 4/5 6 20/20

6 3/3 6 15/15

7 4/* 5 4/20

8 2/3 3 10/*

9 3/* 3 10/15

10 4/5 5 10/13

11 2/5 5 719

*- Xxapakxmepucmuxa He pe2yiupyemcs

HOpﬂIlOK BbIITOJTHCHU A paﬁoTbI:

w N -

4

®opma npeacraBiaeHus pe3yJbTara:

CIIPOEKTUPOBATH FMIPABIMUYECKYIO CXEMY I10 3aJJaHHBIM YCIIOBHSIM
CHpoeKTHpOBaTh JIEKTPUUECKYIO CXEMY YIIPABJICHHUS
CoOpatb rIpaBINYECKYIO U JIEKTPUUYECKYIO CXEMY Ha THIPaBIMYECKOM CTEH/Ie

OTtperynupoBaTh CKOPOCTHBIE M CHUJIOBBIE XapaKTEPUCTHKH HCIIOJIHUTEIBHOIO Me-
XaHMU3Ma COTJIACHO BBIOPAaHHOMY BapHaHTY

OTt4uer oOpMIIEHHBIH B TETpaau AJsi NPAKTHUECKUX paboT

Kpurepum ouenku:
OTnu4HO — paboTa BBINOJIHEHA BEPHO B IIOJIHOM 00BEME.

Xopomio —CxeMbl UMEIOT HEJOCTATKH.

Y 10BJI€TBOPUTENHEHO —CXEMbI COOpaHbI HE BEPHO.

HeynosnerBopurenbHo — paboTa BHIIIOJIHEHA HE B IOJTHOM 00beMe
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Tema 2.1 IlpoekTHpoBaHue 00bEMHOI0 MHEBMONPHBO/AA
JlaGopaTopnas padora Ne 32

[IpoektupoBanue, cOopka U peryiMpoBKa MPUHIUIUAIBHON MHEBMOCXEMBI C PEryJIHpOB-
KOH CKOPOCTHBIX XapaKTepUCTUK HCIOIHUTEILHOTO MEXaHHW3Ma C 3JIEKTPOTHIPaBINYECKUM
YIpaBJICHHUEM

Heab: [IpoekTrpoBanue, cOOpKa U perylupoBKa IPUHLUIINAIBHON THEBMOCXEMBI C pery-
JMPOBKOW CKOPOCTHBIX XapaKTEPUCTHK MCIOJHUTEIBHOTO MEXaHH3Ma C JIEKTPOTUAPABIMYECKIM
yIpaBJIeHUEM

Boinosnus padory, Bel Oyjaere:

ymemp:

- V¥ 2.1.01 npoexTupoBaTh rupaBIuYeCcKie U MTHEBMATUYECKUE CUCTEMBI U IIPUBOJIbI
0 33JJaHHBIM YCIIOBUSM;

- VY 2.1.02 BBIOTHATH TPUHIHUITHAIBHBIE THAPABINYECKHE CXEMBI COTJIACHO TpeOoBa-
HUil ['ocyjapCcTBEeHHBIX CTaHAAPTOB;

- V¥ 2.1.03 onuceiBath pabOTy IPUBOJA U CUCTEMBI YIIPABICHUS 10 LUKITY;

- VY 2.2.04 ucnonb3oBaTh COBPEMEHHbIE MPUKIIAAHBIE IPOTPAMMBbI JJIsi BBIIOJHEHUS
NPUHIUIHAIBHBIX THAPABIMYECKUX CXEM;

- Yo 01.01 pacrio3HaBate 3aja4y W/Wiu mpodsieMy B MpodecCHOHATBHOM W/ CO-
IUAJTbHOM KOHTEKCTE;

- Yo 02.02 uckarb nHpopManuio B ceTH MHTEpHET, ¢ UCTIONb30BaHUEM (PUIBTPOB U
KITFOYEBBIX CJIOB;

- VYo 03.04 npuMeHATh COBPEMEHHYIO HAYUHYIO NPO(ECCHOHATBHYIO TEPMUHOJIOTHUIO;

- VYo 07.03 ucnonb3oBaTh HEProcOEperamIIme U pecypcocoOeperaronmue TeXHOJI0THN
B ITPOo(heCcCHOHANLHOM IeSATENBHOCTH 10 CIEeIMaTbHOCTH;

MarepuanbHoe obecniedyeHne: MeToanyeckne yKa3aHus, KOHCIIEKT JICKIUN

ObopynoBanue: KommiekT yue6Horo o6opynoBanus "[IHeBMONPUBOJ U 3JIEKTPOITHEBMO-
aBTOMaTHuKa"

3apanmue:

[IpoektupoBanue, cOopka U peryiMpoBKa MPUHIUIHAIBHON MHEBMOCXEMBI C PEryIHpOB-
KOI\/’I CKOpOCTHBIX XapaKTepI/ICTI/IK HUCIIOJIHUTCIIBHOI'O MEXaHU3Ma C BJ'IGKTPOFI/I)IpaBJ'H/I'-IeCKI/IM
YIpaBJICHUEM

Kparkne Teoperudeckne cBeleHUs:

Bapuanm Buiosuoicenue/smaeusanue nepoco | Buiosusicenue/emazusanue 6mopo-
YUIUHOpa,c 20 YUNUHOpa,c

1 *12 */5

2 8/* 4/*

3 5/10 3r*

4 13/* 13/*

5 10/10 5/*

6 */15 */15

7 4/* */10

8 10/* 5/
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9 */8 */15
10 10/* */13
11 7r* 719

*- xapakxmepucmuxa He pe2yiupyemcs

YcnoBue paboThI:
[Ipu HaxkaTHM HA KHOTMKY OJTHOBPEMEHHO 3a/IBUTAeTCsl MOPIIEHb NEPBOrO IMIKHIPA U BbI-

ABUTaCTCsA MOPUICHb BTOPOIr0 NWJIMHAPA, ITOPIICHL IICPBOI0 HUJIIMHAPA BO3Z[€I>'ICTByeT Ha KOHI_IGBOI>’I

BBIKJIFOYATCJIb, IMOCJIC YCro IO OUCPCAr MCPEMCIIAIOTCA NOPHIHKA HUJIMHAPOB: MOPIICHL BTOPOIroO

3aABUTacTCA, MOPHICHb IICPBOI'0 BbIABUTACTCH.

HOpﬂI[OK BbIITOJTHCHU A paGOTbI:

w N -

4

CIIPOCKTUPOBATH IMHCBMOCXEMY I10 3aaHHBIM YCIIOBUSAM
CHpOCKTI/IpOBaTB QJICKTPUYCCKYIO CXCMY YIIPABJICHUS
C06paTB MMHECBMATHYCCKYIO U DJICKTPUYCCKYIO CXEMY HAa CTCHAC

OTtperynupoBaTh CKOPOCTHBIE XapaKTEPUCTHKU HCIOJHUTEIBHOTO MEXaHU3Ma CO-

I'JIaCHO BLI6paHHOMy BApHUaHTY

(I)opMa NMpeacTraBjJacHusl pedyjabTarta:

OTuet odopMIICHHBIN B TETPaIH I IPAKTUIECKUX pabOT

Kpurepuu onenkmn:
OTnu4HO — paboTa BBINOJIHEHA BEPHO B IMIOJIHOM 00BEME.

Xopoio —CxemMbl UMEIOT HEJIOCTaTKH.
Y I0BNETBOPUTENHHO —CXEMBI COOpPaHbI HE BEPHO.
HeynoBnerBopurensHo — paboTa BHIIIOJHEHA HE B IOTHOM 00beMe
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Tema 2.1 IlpoekTHpoBaHue 00bEMHOI0 MHEBMONPHBO/AA
JlabGoparopuasi padora Ne 33

[IpoektupoBanue, cOopka U peryiMpoBKa MPUHIUIHAIBHON MHEBMOCXEMBI C PEryJIHpOB-
KOU XapaKTEPUCTUK UCIIOJHUTEIIBHOIO MEXaHU3Ma C 3JIEKTPOTHIPABINYECKUM YIIPABICHUEM

Heab: [IpoekTrpoBanue, cOOpKa U perylupoBKa NPUHLUUIINAIBHON THEBMOCXEMBI C pEry-
JMPOBKON XapaKTEPUCTUK UCTIOIHUTEIIBHOTO MEXaHU3Ma C AJIEKTPOrHIPAaBIMUECKUM YIIPABICHUEM
Boinosnus padory, Bel Oyjaere:
ymembp:

- VY 2.1.01 npoekTupoBaTh TUAPABINYECKUE U MTHEBMATUYECKUE CUCTEMBI M IMPUBOJIbI
10 3a/I1aHHBIM YCJIOBUSIM;

- V¥ 2.1.02 BBINOJHATH NPUHLIMITHAIBHBIE THAPABINYECKUE CXEMbI COIIACHO TpeOoBa-
Hui ['ocyaapcTBEHHBIX CTaHIAAPTOB;

- V¥ 2.1.03 onuceiBath paboTy IPUBOJA M CUCTEMBI YIIPABICHUS 10 IIUKITY;

- VY 2.2.04 ucnonp30BaTh COBPEMEHHbIE NMPUKIAAHBIE TPOTPAMMBI ISl BBIIIOJIHEHUS
NPUHIUIHAIBHBIX THIPABIMUYECKUX CXEM;

- VYo 01.01 pacno3naBare 3agady u/uiad npoOieMy B IpopecCHOHATBLHOM W/WIN CO-

IUAJTbHOM KOHTEKCTE;

- Yo 02.02 uckarb nHpopManuio B ceT MHTEpHET, ¢ UCTIONb30BaHUEM (PUIBTPOB U
KITIOYEBBIX CJIOB;

- VYo 03.04 npuMeHSTh COBPEMEHHYIO HAyYHYIO MPOPECCHOHATBHYIO TEPMHHOIOTHIO;

- VYo 07.03 ucnonb30BaTh HEprocOEperamIre U pecypcocoeperaronime TeXHOIOTHH
B IpO(eCCHOHATBHOMN 1€ TETbHOCTH IO CIELUaTbHOCTH;

MarepuanbHoe odecniedenune: MeToaudyeckie ykazaHus, KOHCIIEKT JEKITUH

Oo6opynoBanue: Kommiekt yuebnoro o6opyaoBanus "[[HEBMOIPUBO 1 AIEKTPOITHEBMO-
aBTOMaTuKa"

3aganue:

[IpoektupoBanue, cOopka U peryiMpoBKa MPUHIUIHAIBHON MHEBMOCXEMBI C PEryIHpOB-
KOW XapaKTEPUCTUK MCIIOJIHUTEIBHOIO MEXaHU3Ma C JIEKTPOTUIPABINYECKUM YIIPaBICHUEM

Kparkue TeopeTruueckne cBeieHUs:

Bapuanm A b
1 3 1
2 4 2
3 3 4
4 4 3
5 5 6
6 6 5
7 1 7
8 3 8
9 7 3
10 10 5
11 11 1
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YcnoBue paboThI:
CamocrosTenpHO pa3padoTath U cOOpaTh Ha CTEHAEC pabdOuYyr0 MOJENb 3akKuMa "merain”
JUTSI TIOCJIeyIOIel 00paboTKy.

3agauva:
HOleeHb BBIIBUT'AaCTCA U3 UCXOAHOTO IMOJIOKCHHA YCPE3 A cex mocie HaxkaThs Ha KHOIIKY,
BO3JICUCTBYET HAa KOHLIEBOU BBIKJIIOYATENb U 3aJBUraercs yepes b cex

HOpﬂI[OK BbIITOJTHCHU A paGOTBI:

CIIPOEKTUPOBATh IMHEBMOCXEMY IO 33JaHHBIM YCIOBHUSIM
CrpoeKkTHpoBaTh INEKTPUUECKYIO CXEMY YIIPaBICHUS
CobpaTh THEBMATHYECKYIO U DJIEKTPUYECKYIO CXeMY Ha CTEHJIE

4 OTtperynupoBaTh XapaKTEPUCTHUKU HCIOJHUTEIBHOIO MEXaHM3Ma COIJIACHO BbI-
OpaHHOMY BapHaHTy

w N -

®opma npeacraBiaeHus pe3yJbTara:
OTtuer opOpMIIEHHBIN B TETpaau AJsl IPAKTHUYECKUX padoT

Kpurtepun onenku:

OTnnyHO — paboTa BBINOJIHEHA BEPHO B TIOTHOM OOBEME.

Xopoio —CxeMbl UMEIOT HEIOCTaTKH.

Y I0BNETBOPUTENBHO —CXEMBI COOpPaHbI HE BEPHO.
HeynoBnerBopurensHo — paboTa BHINIOJTHEHA HE B TIOTHOM 00beMe

Tema 2.1 IIpoekTpoBaHue 00bEMHOIO MHEBMONPUBOAA
JlaGopaTopHnas padora Ne 34

COopka © peryaupoBKa TMPUHIUIHAIBHON IMHEBMOCXEMBI C AJIEKTPOTHIPABINICCKUM
YIPABICHHUEM 10 33/IaHHBIM YCIIOBUSM

I_le.m,: C60p1<a U PETyJINpOBKa HpHHHHHHaﬂLHOﬁ IMHEBMOCXCMBI C J3JICKTPOrnapaBInyc-
CKHUM YHPaBJICHUCM 10 3aJaHHBIM YCJIIOBUAM

Boinosinus padorty, Bul Oynere:

ymemp:

- V¥ 2.1.01 npoexTupoBaTh rUApaBINYeCKUE U THEBMATUYECKUE CUCTEMBI U IIPUBOJIBI
0 3a/I1aHHBIM YCJIOBUSIM;

- VY 2.1.02 BBIMOTHATH NPUHIMITHANBHBIE THAPABINYECKUE CXEMbI COTJIACHO TpeOoBa-
HUM ["'0Cy1apCTBEHHBIX CTaHIAPTOB;

- V¥ 2.1.03 onuceiBaTh paboTy MPUBOJA U CUCTEMBI YIIPABICHUS 110 LIUKITY;
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- VYV 2.2.04 ucnonp30BaTh COBPEMEHHBIE MPUKIIATHBIE MPOTPAMMBbl ISl BHITOJIHEHUS
MPUHIUITHAIBHBIX TUAPABIUYCCKUX CXCM;
- Yo 01.01 pacro3HaBate 3aia4y W/uiu npodieMy B MpodecCHOHATBHOM W/WH CO-

LIMAJIbHOM KOHTEKCTE;

- Yo 02.02 uckarb nunpopmanuio B ceTd MHTEpHET, ¢ UCTIONb30BaHNEM (PUIBTPOB U
KIIIOUEBBIX CJIOB;

- Yo 03.04 npuMeHATh COBPEMEHHYIO HAyYHYIO PO ECCHOHATBHYIO TEPMHUHOJIOTHIO;

- VYo 07.03 ucnonb3oBaTh SHEProcoOEperaroIre U pecypcocoeperaronme TeXHOI0run
B IPO(HECCHOHANBHON IESATETBHOCTH IO CIIEIUATBLHOCTH,;

MarepuasibHoe o0ecnieueHne: MeTogudyecKre yKa3aHusl, KOHCIIEKT JEKIUH

O0opynoBanue: KomriekT yuebHoro o6opynoBanus "I[IHEBMOIPUBO/ M 3JIEKTPOITHEBMO-
aBToMaruka"

3aganue:

COopka © peryaupoBKa MPUHLIUIHAIBHON IMHEBMOCXEMBI C 3JIEKTPOTHUIPABINYCCKUM
YIPABJICHUEM 10 3aJaHHBIM YCIOBHSIM

KpaTkue TeopeTnyeckue cBeJIeHUS:

3amaua 1

[TopuieHs MEpBOro IMUIMHIPA BBIABUTACTCS U3 MCXOJIHOIO IMOJIOXKEHHUS IOCIE HaKaTHs Ha
KHOIIKY, 4yepe3 3¢. BBIBUTAETCS MOPIIEHb BTOPOTO UIUHAPA, TIepeMeIiaeT ""neraib", BO3IeHCTBY-
€T Ha KOHIIEBOH BBIKIJIIOYATEIIb, IIOC/IC Yero 00a IMIMHIPA OJTHOBPEMEHHO 3aBUTAIOTCS.

3agaua 2

IIpu HaXkaTUM Ha KHOMNKY IITOK MEpBOro (MOAAIOLIEr0) HUIMHPA MEUIEHHO BBIABUIACTCS,
B KpaiiHeM IOJIOKEHUH OcTaHaBiMBaeTcs Ha 2 c. [locne BTAruBaHus MITOKA cpabaThHIBAET BTOPOIL
KOHIIEBOHM BBIKJIIOUATENb, 3aCTaBIISAS BBIABHUHYTHCS IITOK BTOPOTO (BBITAJIKUBAOLIETO) LMIMHJPA
(IIO), xoTopHIii ympaBiseTcs paclpeneanuTesieM ¢ TPy KMHHBIM BO3BpaToM. B kpaiiHem mosoxe-
HUU IITOK HA)KMMAET Ha pblYyar TPEThEro KOHIEBOTO BHIKJIIOYATENS], CUTHAJI ¢ KOTOPOTO 3aCTaBIISIET
3TOT LWJIMHJP BEPHYTHCS B UCXOJHOE TOJIOKEHUE.

HOpﬂIlOK BbIITOJTHCHU A paﬁoTbI:

1 CnpoeKkTHpoBaTh NMHEBMOCXEMBI 10 33JaHHBIM YCIOBHUAM
2 CnpoeKTHpOBaTh JIEKTPUUECKYIO CXEMY YIIPaBJICHHUS
3 CoOparb MHEBMATUYECKYIO U SJICKTPUUECKYIO CXEMY Ha CTEHJIe

®opMma npeacraBjIeHus pe3yJbTara:
OTt4er oOpPMIIEHHBIH B TETpaau AJsi NPAKTHUECKUX paboT

Kpurepum oueHku:

OTinyHO — paboTa BBIIMOJHEHA BEPHO B TIOTHOM OOBEME.

Xopoiio —CxemMbl UMEIOT HEIOCTaTKH.

Y IOBIETBOPUTENHHO —CXEMBI COOpPaHBI HE BEPHO.
HeynoBnerBopurensHo — paboTa BHITIOJHEHA HE B TTOJIHOM 00beMe
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Tema 2.1 IlpoekTHpoBaHue 00bEMHOI0 MHEBMONPHBO/AA
JlabGoparopHasi padora Ne 35

COopka NpUHIMIHUATILHONW MHEBMOCXEMBbI YIIPABJICHUS MHEBMOIMIIMHIPOM OJHOCTOPOHHE-
r'0 JCHCTBUS C UCIIOJIb30BAHUEM MOHOCTAOUIBLHOTO pacipeaenuTes (IpsiMoe yIpaBICHHE)

Hean: HayunTthcst cOOpKe MHEBMOCXEMBI YIPABICHHS MHEBMOLMIMHAPOM OJTHOCTOPOHHE-
ro JICHCTBUS C UCIOJIb30BAHHEM MOHOCTAOWIIBHOTO pacnpeaenuTens (IpsiMoe yrpaBieHHe)

Bbinosinus patdoty, Bel Oyaere:
ymemb:

- V¥ 2.1.01 npoekTHpoBaTh rUAPaBINYECKHE U THEBMATUUYECKHUE CUCTEMbI U NPUBO/IbI
10 3a/I1aHHBIM YCJIOBUSIM;

- VY 2.1.02 BBINOJHATH NPUHIMITHAIBHBIE THAPABINYECKUE CXEMbI COIIACHO TpeOoBa-
Hui ['ocyaapcTBEHHBIX CTaHIAAPTOB;

- V¥ 2.1.03 onuceiBath paboTy IPUBOJA M CUCTEMBI YIIPABICHUS 10 IUKITY;

- VY 2.2.04 ucnonp30BaTh COBPEMEHHbIE NMPUKIAAHBIE MPOTPAMMBI ISl BBIIIOJIHEHUS
NPUHIUIHAIBHBIX THIPABIMUYECKUX CXEM;

- VYo 01.01 pacno3naBare 3agady u/uiad npoOieMy B IpopecCHOHATBLHOM W/WIN CO-

IUATLHOM KOHTEKCTE;

- Yo 02.02 uckarb uHpOpMaIKIO B ceTH MHTEpHET, ¢ UCIOIb30BaHUEM (DUIBTPOB U
KITFOUYEBBIX CJIOB;

- Vo0 03.04 mpuMeHATb COBPEMEHHYIO HAYYHYIO MPO(HECCUOHATBEHYIO TEPMUHOJIOTHIO;

- VYo 07.03 ucnonb3oBaTh 3HEprocoeperaroIire U pecypcocoeperaronme TeXHoI0ruu
B IPOeCCHOHATBHOMN IS TENTFHOCTH IO CIIEIHATLHOCTH;

MarepuanbHoe obecniedyeHne: MeTonuueckre yKa3aHusl, KOHCIIEKT JIEKIUN

O6opynoBanue: KommiekT yue6Horo o6opyaosanus "[[HeBMONpPHUBOA U 3J€KTPOITHEBMO-
aBTOMaTHuKa"

3aganue:
COopka MPUHIMIHUATHFHONW MHEBMOCXEMBI YIIPABJICHUS MHEBMOIMIIMHIPOM OJHOCTOPOHHE-
ro JICHCTBUS C UCMIOJI30BaHHEM MOHOCTAOUIIBHOTO pacipenenuTens (IpsiMoe yIpaBiIeHHe)

Kpartkne Teopernyeckne cBeeHHs:

DneKTpOIHEBMaTHYECKasl CXeMa /ISl yIPaBJICHUs LIUIMHAPOM IBYCTOPOHHEIO AEUCTBHUS C
TIOMOIIIbIO MOHOCTAOMIIBHOT'O JIEKTPOITHEBMATHYECKOTO pactpenenutesst 5/2 (pucyHnok 35).

Kuonka P1 MoHOCTabMIIbHAS, TPU HAXKATUU €€ HOPMAJIBHO PAa30MKHYTBIM KOHTAKT 3aMbIKa-
€TCs, DIIEKTPUYECKUI CUTHAJI ITOCTYIAeT Ha KaTymKy Bl.

DJIEKTPOMTHEBMATUYECKUI pacpeaeIuTENb MEPEKITI0YAETCS U o0OecreunBaeT BBIIBUKE-
HUE IITOKA IHINHAPA.

[IpoIOMmKUTENBHOCTD 3JIEKTPUYECKOIO CUTHAJIA HA KaTylmke Bl coOTBETCTBYeT MPOI0IIKH-
TenbHOCTH HaxaTus KHonku PT. [Ipm otnyckanum kHonku Pl snexTponmHeBMaTnyeckuii pacrpe-
JIETUTENb BO3BPAIIAETCs B IPABYI0 pab04yI0 NO3UIHIO, M IITOK IMIMHAPA BTATMBAETCS.
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CnpaBa kHomka P1 3aMeHeHa Ha KHOIIKY CEJIEKTOPHOTO MEPEKIIoYaTeNs S5, KOTOPhIM coxXpa-
HSIET 3a/laHHyI0 no3unuio. [Ipu HaXxkaTuM Ha KHOMKY S1 HOpManbHO Pa3OMKHYTBI KOHTAKT 3aMbl-
KaeTcs, JIEKTPUYECKHUM CUTHAJl IOCTYNAeT Ha KaTymky Bl1.

DNEeKTPONHEBMAaTUUYECKUM pacpeesIuTeNb IepeKIodacTcs, 4T0 00ecneunBaeT BbI-
JBUKEHHE ILITOKA WIMHIPA. BTSrnpanue mroka oCylecTBISETCS TOIbKO IIPU MIOBOPOTE CENEKTO-
pa B HavaIbHOE MOJIOKEHHE S

b
@

B 1 B 1

¢

Pucynok 35 DnekrponHeBMaTuyecKkas cxema
ITopsiiok BbINOJIHEHUS PAOOTHI:
1 CoOpatTb MTHEBMATHYECKYIO U 3JIEKTPUUECKYIO CXEMY Ha CTEH/IE
®opma npeacTaBiaeHus pe3yJbTara:

OTtuer oOpMIIEHHBIH B T€Tpaau AJsl NPAKTUUECKUX paboT

Kpurtepun onenku:

OTnnyHO — paboTa BBINOIHEHA BEPHO B TIOTHOM OOBEME.

Xopoio —CxemMbl UMEIOT HEJIOCTaTKH.

Y I0BNETBOPUTENBHO —CXEMBI COOpPaHbI HE BEPHO.
HeynoBnerBopurensHo — paboTa BHIIIOJHEHA HE B IOTHOM 00beMe
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Tema 2.1 IlpoekTHpoBaHue 00bEMHOI0 MHEBMONPHBO/AA
JlaGopaTopnas padora Ne 36

COopka NpUHIMIHUATILHONW MHEBMOCXEMBbI YIIPABJICHUS MHEBMOIMIIMHIPOM OJHOCTOPOHHE-
r'o JICHCTBUS C UCIOJIb30BAHUEM OMCTA0MIIBHOTO paclipeieuTeNs (HempsMOe YIIpaBIICHUE)

Hean: HayunTthcst cOOpKe MHEBMOCXEMBI YIPABICHHS MHEBMOLMIMHAPOM OJTHOCTOPOHHE-
ro JICHCTBUS C UCIOJIb30BaHUEM OMCTa0MIIBHOTO paciipeieuTeNs (HenpsMoe yIpaBlieHue)

Bbinosinus patdoty, Bel Oyaere:
ymemb:

- V¥ 2.1.01 npoekTHpoBaTh rUAPaBINYECKHE U THEBMATUUYECKHUE CUCTEMbI U NPUBO/IbI
10 3a/I1aHHBIM YCJIOBUSIM;

- V¥ 2.1.02 BBINOJHATH NPUHLIMIIHAIBHBIE THAPABINYECKHE CXEMBI COINIACHO TpeOoBa-
Hui ['ocyaapcTBEHHBIX CTaHIAAPTOB;

- V¥ 2.1.03 onuceiBath paboTy IPUBOJA M CUCTEMBI YIIPABICHUS 10 IUKITY;

- VY 2.2.04 ucnonp30BaTh COBPEMEHHbIE MPUKIIAJHBIE IPOTrPAMMBI ISl BBIIIOJHEHUS
NPUHIUIHAIBHBIX THIPABIMUYECKUX CXEM;

- VYo 01.01 pacno3naBare 3agady u/uiau npodiaeMy B mpodecCHOHATBLHOM W/WIIN CO-

IUATLHOM KOHTEKCTE;
- Yo 02.02 uckarb uHpOpMaIKIO B ceTH MHTEpHET, ¢ UCIOIb30BaHUEM (DUIBTPOB U
KITFOUYEBBIX CJIOB;
- Vo0 03.04 mpuMeHATb COBPEMEHHYIO HAYYHYIO MPO(HECCUOHATBHYIO TEPMHUHOJIOTHIO;

- VYo 07.03 ucnonb3oBaTh 3HEprocoOeperaromre U pecypcocoeperaroie TeXHoI0rnu
B IPOeCCHOHATBHOMN IS TENTFHOCTH IO CIIEIHATLHOCTH;

MarepuanbHoe obecniedyeHne: MeTonuueckre yKa3aHusl, KOHCIIEKT JIEKIUN

O6opynoBanue: KommiekT yue6Horo o6opyaoBanus "[IHeBMONPUBO U 37€KTPOITHEBMO-
aBTOMaTuka"

3ananue:

COopka MPUHIMIHUATFHONW MHEBMOCXEMBI YIIPABJICHUS MMHEBMOIMIIMHIPOM OJHOCTOPOHHE-
ro JIEUCTBHS C UCTIOJIB30BAHNEM OMCTAOUIILHOTO PaclpeieTUuTeNsl (HEPSIMOE YIIPABJICHHE)

KpaTkue Teopernueckue cBeieHUS:

DneKTponHeBMaTHYeCKasi XeMa Jjsl MpUBoa ¢ OUCTaOUIIBHBIM 3JIEKTPOITHEBMATHUYECKUM
hacnipeenurenem 5/2 (pucyHok 36).

A: KHonku PT u P2 nMmeroT HOpMaJlbHO pa30MKHYTBIE KOHTAKThI, ITIOJKIOUYEHHBIE COOTBET-
CTBEHHO K coneHongam Bl u B2.

B »TOM ciiydae, yuuThIBasi, UTO AJIEKTPOMHEBMATHUECKUN paclpenenuTesb OucTabuiIbHOTO
THUIIA, HET HEOOXOAMMOCTH B 110/1a4e MOCTOSIHHOTO CUTHAJIA HA COJIEHOU/IBI.

IIpn Haxkxatum Ha KHONKY Pl HOpMalbHO Pa3OMKHYTBIM KOHTAKT 3aMbIKaeTCs, JIEKTpUYe-
CKHM CUTHAJI IIOCTYTAeT Ha coeHou Bl, mrok nununapa Beiasuraercs. Ilpu otnyckanny kHONKH
KOHTAaKT Pa3MBIKA€TCs, Ha KaTYIIKE JIOTUYECKUN HOJIb, HO PACIpPEACIIUTENb OCTAETCSA B TOM XKe I10-
3ULUU.
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[Ipu Haxxatnu Ha P2 Ha kartymike B2 mosiBUTCS joruyeckas euHUIIA, O0ECIIEYNB BTATHBA-
HUE IITOKA [MINHAPA, HAKATUE TAK)KEe MOKET ObITh KPATKOBPEMEHHBIM.

B: Kuonku PT n P2 3amenensl cenekropoM $, KOTOPBIII OJHOBPEMEHHO YHPAaBISET HOP-
MaJbHO Pa30MKHYTHIM U HOPMAJIbHO 3aMKHYTBHIM KOHTakTaMu. Korjja HopManbHO 3aMKHYTBIA KOH-
TaKT Pa3MBIKAETCsl, HOPMAJIbHO PA30OMKHYTBIM KOHTAKT 3aMbIKaeTCsl 1 HA00OPOT.

———e— ° >——
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Pucynok 36 DnekTpornHeBMaTUyeCcKas cxema
IMopsiiok BbINOJHEHUS PA0OTHI:
1 Cob6parh MTHEBMATUYECKYIO U SJIEKTPUUECKYIO CXEMY Ha CTEH/IE
dopma npeacTaBiaeHus pe3yJabTara:

Otuet opopMIIEHHBIH B TeTpaaM Uil IPAKTUYECKUX paboT

Kpurepun onenkmn:

OTinyHO — paboTa BBINOJIHEHA BEPHO B IIOJHOM 00OBEME.

Xopoiro —CxemMbl UMEIOT HeIOCTaTKH.

VY 10BIETBOPUTENBHO —CXEMBI COOpPaHbI HE BEPHO.
HeynosnerBopurenbHO — paboTa BBIIIOJIHEHA HE B IIOJTHOM 00beMe
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