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AHHOTALMS

OcHoBHas mporpamMma MpoQeCcCHOHAIBHOTO 00y4deHus 1o mpodeccun padouero «MarmmHUCT
OCTOHOHACOCHOM YCTaHOBKH» pa3paborana yueOHO-meromumdyeckum otaenom AHO JITIO «llentp
MOJATOTOBKM KaJpoB» B COOTBETCTBHM ¢ DenepanbHbIM 3akoHOM 0T 29.12.2012 N 273-03 «O6
oOpaszoBanun B Poccuiickoit denepanuny, [Ipukazom Munnpocsemienus PO ot 26.08.2020 N 438 «O6
yTBepkaeHnH [Topsaka oprann3anuy 1 OCyIIeCTBICHHS 00pa30BaTeIbHOMN AEATEIbHOCTH 10 OCHOBHBIM
nporpamMMam npodeccuoHaabHoro ooydenus» (3apeructpupoBaHo B Muntocte Poccun 11 centsiops
2020 r. N 59784), Ilpukaza MunuctepctBa mpocpemenns PO ot 14 wmrons 2023 r. N 534 «O6
yrBepxaeHun [lepeuns npodeccuit pabounx, JOMKHOCTEH CIyXKaIIUX, 10 KOTOPBIM OCYIIECTBIISIETCS
npodeccuoHallbHOEe 00yueHue», Ha ocHoBe EmmHOro TtapudHO-KBaTU(OUKAIMOHHOTO CIPAaBOYHHKA
pabor um mpodeccuii pabouux BbeIMYCK 3, pasaen «CTpouTenbHBIE, MOHTaXXHbIE M PEMOHTHO-
ctpoutenbhbie paboTe» (ETKC), ¢ yuerom TpeboBanmii 3aka3unka.

HopmatuBHbIi cpok ocBoeHHs mporpaMMmbl 160 4acoB mpu 04HO-3a04HOM Gopme 00ydeHus, ¢
IPUMEHEHUEM JUCTAHLIMOHHBIX TEXHOJIOTUH.

Huctannmonnoe ooyuenne AHO JII1O «IIITK» peanuzoBano Ha matdopMe OHIaH-00yueHus (Ha
0a3ze aBTOMATH3WPOBAaHHOW WH(MOPMAIMOHHONW cHucTeMbl «KoMIeTeHIMI», COCTOSIIEH B peecTpe
oteuectBeHHoro I10, peectpoBas 3amuchk Nel8664). [Tnatdhopma mo3BossieT opraHu30BaTh 00yICHHE
nepcoHana 0e3 OTphIBa OT MPOU3BOJCTBA, OTCIICKHUBATH MpOrpecc 00ydeHus, GOpMUPOBATH OTUETHI.
[Tnardopma nocrynHa B pexume 24/7, ananTupoBaHa Mo MOOMIIbHbBIE YCTPOUCTBA.

Pazpaborunk: Jlykmanos P.M.
®.1.0. npenoxaBatens




IHOACHUTEJIBHAA 3AIIUCKA

Lesn peaau3anuu NporpaMmel:

Lenpio peanu3anuu NporpamMmel SBisieTcs (OpMUPOBAHME Y ciyliaTeneld mpodeccuoHanbHbIX
KOMIIETEHIINH, HEOOXOAMMBIX sl NPO(PECCHOHATBHON JesITEeNbHOCTH, HW3YyYeHHE YCTpOMcTBa
00OpyIOBaHUSI M TEXHOJOTMU BHIMOJHEHHS paboT, MpHOOpeTeHWe 3HAHWN, YMEHHH W HaBBIKOB
0e30macHOTO  BBHITIOJIHEHHsSI paboT B oObeMe TpeboBaHMii K KBamnukamuu «MarmmHUCT
OCTOHOHACOCHOM YCTaHOBKH.

TpeboBanus k 00pa3oBaHNIO U 00yYEHHIO.
Cpennee obmiee oOpa3oBaHre U TpodeccHoHaIbHOe 00ydeHue - MporpamMmbl MPodeccHOHATEHON

MOJIrOTOBKYU MO MPOodeccHsiM padodrX, JOIKHOCTSIM CIYKaIlIUX, IPOrpaMMbl IIEPETIOrOTOBKU pabounX,
CITyXallMX, IPOrpaMMbI OBBIIICHUS KBATU(UKALUN PA00UHX, CIyKaIIUX.

TpynoemkocTs 00yueHHs
HopmaruBHast Tpy10eMKOCTh O0yUEHHS 110 TaHHOM ITporpamme cocTaBisier 160 4acos.

®opma o0yueHust
dopma 00ydeHHsT OYHO—3a0YHasA, C MPUMEHEHUEM AUCTAHIIMOHHBIX TEXHOJOTHH. B ouHON yacTh

0o0y4eHHs UCHOJB3YIOTCS CIEAYIOINe MHTEPAKTUBHBIE METOMABI: JIEKIIMHM, TPEHUHIU; CEMHHApPCKUE
3aHATUS; MPAKTUYECKUE YIIPAKHEHUS; JUCKYCCUU; JIETOBBIE UTPHI; KEHChl. 3a04Has 4acTh MPOTrpaMMbl
00yd4eHUst TPOBOJIUTCS HA Oa3e aBTOMAaTU3WPOBAaHHOW MH(POpMAIIMOHHOM cucTeMbl "Kommerenmus'".

IInanupyemMbie pe3yJbTaTbl 0CBOCHHS IPOrPaMMBbI
K koHI1y 00y4eHus kaxapiii pabouuii 10MKEH YMETh BBIIOIHATH PabOThl, IPEAYCMOTPEHHBIE
KBAJTM(PUKAIIMOHHON XapaKTEPUCTUKOM, B COOTBETCTBHH C TEXHHUECKUMH YCIOBHSIMUN HOPMAaMH,
YCTQHOBJICHHBIMH Ha MPEANPHUIATUN 110 JaHHOU Ipo(eccuu U KBaTUPUKALUH.

JloJKEeH 3HATh:

— TMPHUHUUIBI pa0OTHI U TEXHUYECKHE XapaKTEPUCTUKH OETOHOHACOCHBIX YCTaHOBOK, BKJIIOYAst
THJIPABINYECKUE CUCTEMBI, HACOCHBIE y3JIbl U MEXaHU3MBI;

— KOHCTPYKTHBHBIE 0COOEHHOCTH OETOHOHACOCOB Pa3HbIX THIIOB M TPOU3BOAUTEIICH;

— MpaBujia dKCIUTyaTallly, TEXHUYECKOTO 00CTy>KUBAaHUS U TPOPUIAKTHIECKOTO PEMOHTA
0o0opyIOBaHUS;

— TEXHOJIOTHIO OETOHUPOBAHUSA U METO/IbI YKIIAIKH Pa3HbIX TUIIOB OETOHHBIX CMECeil B
3aBHCUMOCTH OT UX COCTaBa;

— HOpMaTHBHI 0€30MACHOCTH MPH IKCILTyaTalluu OETOHOHACOCHOTO 000PYI0BaHMsI, BKIIOYAS
TpeOOBaHUs OXPaHBI TPY/Ia, IPOU3BOACTBEHHON U MOKAPHOI 0€301MacHOCTH;

— TEXHUYECKHEe TPeOOBaHMS K KAUECTBY BBIMOJIHIEMBIX PadOT, MATEPHUAIOB U 3JIEMEHTOB
COOPYKEHHI;

— HOPMBI pacxoja rOPIOYMX U CMa30YHBIX MAaTEPHATIOB U AJIEKTPOIHEPTUH;

— OCHOBBI ClIecapHOro Jena (B 00bEMe, Mpe1yCMOTPEHHOM IS ciiecapsi CTPOUTENBHOT0, HO Ha
OJIMH Pa3ps]l HIDKE pa3psiia MalllMHUCTA);

— TpaBujia JOPOKHOTO JIBIKCHUSI MPU paboTe ¢ MaIllMHAMU Ha aBTOXOJY (€Ciau OETOHOHACOC
YCTAQHOBJICH Ha TPY30BOM II1aCCH);

— BUJBI Opaka U cocoObl ero NpeaynpesKIeHUs U YCTPaHEHUS.



J1OJDKEH YMETD:

MOITOTABIIMBATh OETOHOHACOCHYIO YCTAHOBKY K paboTe: MPOBOIUTH MPEAITYCKOBYIO TIPOBEPKY
(TecTupoBaTh TMAPABIMKY, IPOBEPSTH LIETOCTHOCTH IIJIAHTOB U TPYOOIIPOBOIOB,
KOHTPOJIUPOBATH PabOTOCTIOCOOHOCTHh HACOCOB), 3aIMIPaBIAThH 000PYI0BAHNUE TOTUTHBOM,
MacJIOM M OXJIXKIAIOIIEH KHUIKOCTHIO;

YCTaHABIIMBATh OETOHOHACOC B HYXKHOE MOJIOKEHUE, 00ECTIeUrBast MPaBUIIBHYIO OPUEHTAIHIO U
CTaOMIIBHOCTH Ha pabouel TIIOMAIKE;

MOJIKJII0YaTh OETOHOHACOC K OETOHOCMECUTENLHOM YCTAaHOBKE HITH APYrOMY UCTOUYHUKY
OETOHHOI cMecH;

YIPaBIsATh OETOHOHACOCHOW YCTaHOBKOM BO BpeMs JOCTAaBKH U pa3rpy3ku OeToHa:
perynupoBarh JaBjeHHE U HallpaBJIeHUE IOTOKAa OETOHHOW CMECH, KOPPEKTHUPOBATH PEKUMBI
M0/1IayMl B 3aBUCUMOCTH OT TUIIA 3aIMBAaeMON KOHCTPYKIIMHU U TapaMETPOB CMECH;
KOHTPOJIMPOBATH MPOILIECC Mo1auu O€TOHA, CIEUTH 3a JaTYMKaMU JaBJICHUS, KOHCUCTEHIIUEH
CMECH U TIJIaBHOCTBIO MO/Ia4H;

MIPOBOAUTH TEXHUUECKOE 00CITy)KUBaHHE 000PYJOBaHMS: BBIIIOJIHATD €KeIHEBHbII 0OCMOTP,
MIPOMBIBATh CHCTEMY ITOCIE PabOThI, 3aMEHSATh PACXOIHBIC MaTEPHAIIBI;

BBISBJISITH M YCTPAHATh HETOJAAKN B MEXaHU3MaX MMOJja4uu OETOHA, MPOBOIUTH MEIIKHA U
CPEIHUM PEMOHT;

paboTaTh ¢ TEXHHYECKOM TOKYMEHTAIUEH: BECTH OTYETHI O paboTe, UCIOIb30BaHUN
MaTEepUajIOB U TEXHUUYECKOM OOCITy)KUBaHHH;

B3aMMO/ICHICTBOBATH C APYTUMHU pabounMu (OETOHIIMKAMH, MOHT)KHUKAMU) HA CTPOUTEITHHON
TUIOLIA/IKE;

coOJro1aTh MpaBuiia 0€30MaCHOCTH M HOPMBI OXPaHbI TPY/a.

BriiaBaemble 10KYMEHTBI

CBUAETENBCTBO O MPUCBOCHHUH KBaNM(HUKaIuu (mpodeccun) yCTaHOBICHHOTO 00pasiia.



5 YYEBHO-TEMATHUYECKHWH IUIAH
OCHOBHOMH ITPOI'PAMMBI ITPOOECCHUOHAJIBHOI'O ObYYEHU A

[10 ITPO®ECCHU PABOYEI'O

«MAIIUHUCT BETOHOHACOCHOM YCTAHOBKH»

B tom
Bcer| wuyucne
Ne mi/mm HaumenoBanue tem, pa3aenoB © Hpa dopma KOHTPOJIS
’ yaco | Jlek | k.
B | IIUMU |3aHs
TS
TEOPETHUYECKOE OBYUYEHUE
1 O061meodpa3oBaTebHbINH KYPC 16 | 16 | -
1.1. |OCHOBBI 5KOHOMHYECKHUX 3HAHUU 8 8 - | Texymmit KOHTPOJIb
1.2.  |OcHOBBI OXpaHbI TPYAa U MPOMBIIIICHHONH O€30MaCHOCTH 8 8 - | Texymmit KOHTPOJIb
1.3. [O0merexHn4ecknii Kypc 24 | 24 -
1.3.1. |TexHuueckoe yepueHue 4 4 - | Texymmuii KOHTPOITb
1.3.2. |D1eKTpOTEeXHUKA U AJIEKTPOHHUKA 4 4 - | Texymmit KOHTPOJIb
1.3.3. [JlonyCKU U TEXHUYECKUE U3MEPEHMUSI 4 4 - | Texymmit KOHTPOJIb
1.3.4. |[MarepuanoBegeHue 4 4 - | Texymmit KOHTPOJIb
1.3.5 |CnecapHoe neno 4 4 - | Texymmit KOHTPOJIb
1.3.6 |OCHOBBI THIPABIUKHI 4 4 - | Texymmit KOHTPOJIb
1.4. |CoenmajnHasi TEXHOJOTHA 32 | 32
1.4.1. |CTtpouTenpHble MaTepUaIIbl 8 8 -
1.4.2. |beTOHOHACOCHBIE YCTAHOBKHU 8 8 - | Texymmit KOHTPOJIb
1.4.3. |Opranuzanus paboTbl 0€TOHOHACOCHBIX YCTAHOBOK 8 8 - | Tekymumii KOHTPOIIB
1.4.4. |Dxcmutyaranus O6ETOHOHACOCHOM YCTAHOBKH 8 8 - | Tekymuii KOHTPOITb
Bcero reopernyeckoro od0yvenusi:| 72 | 72 | -
2. INPOU3BOJCTBEHHAS ITPAKTHUKA
21 O3HaKOMJICHHE C TPOU3BOJICTBOM U PA0OYUM MECTOM. ] i ]
" |MHCcTpyKTaX MO OXpaHe Tpyaa
OOyuenne  mpueMam 00CITy>)KUBAaHUS
2.2. . 16 - 16
OCTOHOHACOCHOM YCTaHOBKH
OOydeHre mpaBUIaM U TIOPSIKY BBITOJIHEHUS OTIEpAIUii C
2.3. |oTpaboTKOM METOI0B ¥ MPUEMOB PaOOTHI MAITMHUCTA 16 - 16
0ETOHOHACOCHOH YCTaHOBKH
2.4. |CamocTOsITeNIbHOE BBINOJIHEHHE padoT 24 - | 24
2.5. |KBamudukanmuonnas npoOHas pabota 8 - 8 3auer
Bcero npon3BoacTBeHHOM NPaKTUKH:| 72 - | 72
KoncyabTanus 8 8 -
KBasiupukaumoHHblii IK3aMeH 8 - 8 HtoroBslii TecT
NUTOI'O:| 160 | 80 | 80




1. NPOI'PAMMA TEOPETHYECKOI'O OBYYEHMA
OBIIIEOBPA3OBATEJIbHbIN KYPC

Moayas 1.1. OCHOBBI 3KOHOMHYECKUX 3HAHUM
[Ipou3BoauTeNbHBIE CUIIBI U SKOHOMHUYECKHE OTHOIIeHUs. [loHsTHE Tpyna, mpeaMeT Tpya, ChIphbs,

cpencTBa Tpyna, pabouas cuna. BzanmopeiicTBrue Mexy pabodeit Cuiioi U cpecTBaMu MPOU3BO/ICTB.
Oprann3annoOHHO-?)KOHOMUYECKUE OTHOILICHUS. ConunanbHO-35KOHOMHYECKHE OTHOILICHUS.
CoOCTBEHHOCTh. DKOHOMHYECKUE 3aKOHBI M SKOHOMHYECKHE Kareropun. OCHOBBI TEOPHH PHIHOYHON
HKOHOMHKH. Buibl cobcTBeHHOCTH M (pOpMBI X03s1iicTBOBaHMs. ToBap, ero cBOMCTBA U (PyHKIIMOHAIbHAS
dopma. opMupoBaHHEe CTOUMOCTH TOBapa U ycnyr. JIeHbI'u — pa3BuTas (opMa TOBAPHBIX OTHOLICHUH.
@yHkuus aeHer. OyHKIUU PbIHKA. DJIEMEHTHl PHIHOYHOM 3KOHOMHMKH. dDopMHpoBaHHE PHIHOYHOIO
MexaHusma. CTpykTypa, BUABI pbIHKA. MoJenu pbIHOYHOM 3KOHOMHMKHU. PBIHOYHAs KOHKYPEHLIMS.
MOHOIOJILHEIE IIEHEI.

Moayasb 1.2. OcHOBBI OXpaHbl TPY/AA M MPOMBIILJIEHHOH 0€301ACHOCTH
[TonsTHe Tpyna, mpeaAMET TPYyAa, ChIPbsl, CpEACTBa TPyAa, pabouas cuia. BanmoeicTBue Mexmy

paboueii cuinoii U cpeacTBaMu Mpou3BoACTB. OCHOBHBIC MOHATHS U 337a4l OXpaHbl Tpyaa. [IpuHIUIIEL
oOecrieyeHns OXpaHbl Tpyla Kak CUCTeMbl MeponpusTiii. [IpaBoBble  OCHOBBI  OXpaHBl  TpyZa.
['ocynapctBenHoe perynupoBanue B cdepe oxpanbl Tpyda. OOs3aHHOCTH U OTBETCTBEHHOCTH
pabOTHUKOB IO COOJIIOICHUIO TPeOOBaHMI OXpaHbl TPyIa U TPYAOBOTrO pacropsaka. OOs3aHHOCTH
paboronaTens 1Mo oOecredeHn0 0e30MacHbIX YCIOBUN M OXpaHbl Tpynaa. CoruanbHOE MapTHEPCTRBO.
Opranuzanus o0ydeHus o oXpaHe TpyAa U IPOBEPKU 3HAHUH TpeOOBaHUN OXPaHbI TpyJa paOOTHUKOB
opranu3zaiuii. OCHOBBI MPO(MUIAKTUKH MPpOodecCHOHATBHON 3a00eBaeMocTi. OCHOBHbBIE TPeOOBaHUS
[0 PACCIEOBAaHUIO M YUYETy HECUaCTHBIX CIy4yaeB Ha TIPOM3BOJCTBE U TNPO(PEeCcCHOHATBHBIX
3a0oneBanuii. Bo3meleHne Bpena, MPUUYMHEHHOTO TOBPEXKACHUIO 310pOBbs. Bo3Mmemienue Bpena,
IPUYHMHEHHOTO TOBPEXACHUIO 310poBbs. O0ecrneueHne cpeiCTBaMH 3aIIUThI OT JeHCTBUS OMACHBIX U
BPEIHBIX MPOU3BOJCTBEHHBIX (akTopoB. Kiaccuduxamus onacHeIX M BPEIHBIX MPOH3BOACTBEHHBIX
dakTopoB, nerictBue Ha opranusm uenoseka, [V, ITJIH, ITK, knaccer ycnosuit Tpyna. Cpencta
KOJUICKTUBHOW W WHIWBUIyaJIbHOU 3ammThl. Knaccudukarus, HazHaueHue. [lopsgok oOecrieueHus,
IIPUMEHEHHUs, COJECPKaHMUS B HCIPABHOM cOCTOsiHUM. IlepBasg moMomis NOCTpagaBIIEMy Ha
npousBoacTBe. [lokapoOe3omacHOCTh. 30HBI € MOTEHIMAIBHO W TOCTOSHHO  OMACHBIMU
IPOM3BOJICTBEHHBIMH (hakTOpamMH. BenmnunHa onmacHbIX 30H. Mepbl 0€30MacHOCTH MPH HAXOKICHUU
Jroziet B onacHbIX 30Hax. [loHsATHE 0 ropeHny U B3pbiBe. Buabl ropeHus. Y ciioBusi, HEOOXOAUMBIE IS
ropeHuss U B3pbiBa. OCHOBHBIE TEOPUM T'OPEHMSI M B3pbIBA: BOCIIAMEHEHME, CaMOBOCILIAMEHEHUE,
BCIIBIIIKA, BO3TOpPAaHME, CAMOBO3TOpaHHE, OTHECTOMKOCTh. OCHOBHBIE XapaKTEPUCTUKHU IPOIECCOB
TOPEHUS: KOJMYECTBO BBIACISIEMON TEIJIOTHI, TeMIepaTypa, MPOAYyKThl ropeHus u T.1. CylnrHOCTb
TOPEHUS ¥ B3PBHIBOB ra30-1Mapo-MbUIEBO3IYLIHBIX CMECE, ®KUAKOCTEN U TBEpbIX BemlecTs. [IpeaensHo
JOITYCTUMbIE KOHIICHTPAI[MU FTOPIOYMX ra30B, MapoB U MbUIHA B Bo3ayxe. [IpegoTBpalienre NoBbIIICHHS
TEeMIIEpaTyphbl, A1aBlieHUs, 00beMa roproueii cpenbl. Hopmbl XpaHeHHs TOPIOYHX BEILIECTB U MATEPHAIIOB.
Oruecroiikoctb MarepuanoB. KareropupoBaHue mpou3BOJACTB U IomelleHui. Poccuiickoe
3aKOHOJIATENILCTBO B 00JIACTH MPOMBIIIIJICHHOM M AKOJIOTHUECKOM 0€30I1aCHOCTH U B CMEKHBIX OTPacisaX
npasa. [IpaBoBble, 5JKOHOMHYECKHE U COLMATIbHBIE OCHOBBI OoOecrieuyeHHus 0e30MacHOM dKCITyaTaluu
OTMaCHBIX TPOU3BOACTBEHHBIX 00BekTOB. KoHctuTymusi Poccuiickoii @enepanuu, DenepanbHble
3akOHbl «O TPOMBILIUIEHHON 0€30MacHOCTH OMACHBIX MPOM3BOACTBEHHBIX O0BEKTOB», «O0 oxpaHe
OKpyXaromiel cpenb». Bunesl paboT, BeInonHseMble cBepauwIbiinkoM. Hanbonee pacnpoctpaHeHHbIE
CJIy4au MPOU3BOJICTBEHHOTO TpaBMaTHU3Ma IIPH BBITIOJHEHUH padoT.



OBIIETEXHUYECKHNI KYPC

Mopayas 1.3.1. Texuudeckoe yepuyeHue
Ha3znauenne u ponp ueprexkeid B TeXHUKE. TpeOOBaHMS TPOM3BOACTBA K UYEpPTEkKaM JCTAJICH.

['maBHOE M300pakeHUE M €r0 pacrojokeHue Ha yeprexe. KommdyecTBo m3o0paxkenuit. dopMartel U
Mmacitadsl. Pazmepsl Ha uepTexax. [IpaBuia HaHeceHUs BBIHOCHBIX M pa3MEPHBIX JTUHUM U pa3MEepHBIX
yucen. Pacnpenenenue pasmepoB Ha ueprekax. OOo3HaueHue pe3bObl. OCHOBHBIE HAIIUCH Ha
yepterkax. (OOo03HaueHHEe MaTepuajoB, IMIEPOXOBATOCTH TIOBEPXHOCTH JETalH, HpPEAeTIbHBIX
OTKJIOHEHMII OT HOMHHAIBbHBIX pa3MepoB M Jp. Pa3pe3bl M ceueHUs; MX Ha3HAYEHHUE, BHJIBI,
u3o0paxkeHne u obo3HadeHue. CeueHHs] HaJOXKEHHbIE W BbIHeceHHbIe. llITpuxoBka B paspesax u
ceueHusx. JIunuu oOpeiBa. Buabl ueprexeii: padouune, coopounsie u ap. [locienoBarenbHOCTh YTEHUS
yepTexkeil neraneil. DCKu3, ero Ha3HAYCHHE, MOPSAIOK BBIMOJHEHHS, OTIMYHE OT ueprexend. OOmme
CBENIEHUA O CcOOpouHbIX 4deprexax. OcCOOEHHOCTH U300paKeHMH Ha COOPOYHBIX YEPTEKaX.
[TocnenoBaTenbHOCTh BBIIOMHEHUS cOOpoyHOro yeprexa. O003HaUeHNe Ha yepTexkax pe3b0, MpyKuH,
BaJIOB, 3yOUaThIX 3alleIJICHUH, CBApHBIX IIBOB, MOJIHBIX M YaCTUYHBIX pa3pe3oB U JUHHUHA. CrocoObl
pacnojiokeHui 1 0003HauUeHue ceueHui Ha yepTexax. [IoHsaTHe 0 KHHEMaTHYeCKUX, SJIEKTPUUYECKUX 1
THJIPaBIMYECKUX CXeMaX CTaHOYHOro obopynoBanus. Paboune ueprexu. Cnenuduxanus. Cxemsl, UxX
BUBI U K1accupukanus. [loHsaTHe 0 KHHETHUECKUX, TUAPABIMYECKUX, THEBMAaTUYECKIX M MOHTAXKHBIX
cXeMax; ycJIOBHbIe 0003HAUCHHsSI HA HUX.

Moayab 1.3.2. D1eKTPOTEXHUKA U JIEKTPOHUKA
CBeneHuss O CTpPOEHMHM BellecTBa W (PHU3MUECKOM mpupoae siekTpuyectBa. 3akoH Kyrona.

DJIEKTpUYECKOE II0JIE, €ro HANpsHKEHHOCTh M IMOTEHUHUal. OJJEKTPUYECKOE CONPOTHBICHUE U
MIPOBOJIMMOCTb. 3aBUCUMOCTh COIIPOTHBIICHHsI OT Marepuaia, pa3MepoB U TEMIIEpaTypbl IPOBOJIHUKA.
[lonsiTHE O NPOBOJHMKAX M JUANEKTPUKAX. OJEKTPUYECKas LEeNb IIOCTOSHHOTO TOKA M €€
cocTapiisromuye. 3akoH Oma I 3JIEKTPUYECKOW LENMH M €€ YYAaCTKOB. DJIEKTPOJABHXKYILAS CHJIa U
HanpspkeHUe MCToYHMKa Toka. llajmeHune Hanpsbxenus. IlocimenoBarenbHOCTh, NapajljIeNIbHOE U
CMEIIIaHHOE COEIMHEHUE COMPOTUBICHUN (ToTpeduTeneii). PaboTa M MOITHOCTH MOCTOSHHOTO TOKA.
TemoBoe JnelcTBUE dieKTpudeckoro Toka. 3akoH JDxoynsa-Jlenna. HarpeB B nepexogHoM
COINPOTHBIICHUU. SIBJIE€HHE KOPOTKOIO 3aMbIKaHUs. 3aIMTa OT KOPOTKUX 3aMbIKaHUI. MarHuTHOE 1oJie
W MarHUTHbIE CWJIOBBIE JIMHUWA. MArHWTHBIA IOTOK, WHAYKLIHMS W HAOpsDKEHHOCTh. MarnuTtHas
MPOHUIIAEMOCTb. [I0CTOSIHHBIE MarHUTHI U AJIEKTPOMArHuThl. B3anMoaeiicTBe MarHUTHOIO MOTOKA U
MPOBOJHUKA C TOKOM. SIBJIEHWE 3JIEKTPOMAarHUTHOM WHAYKUMH. [IpUHIUIT AEHCTBHS U yCTPOWCTBO
reHeparopa M JBHUTaTessl MOCTOSHHOTO TOKAa. YCTPOMCTBO KOJUIEKTOpa. TuIbl reHepaTopoB. THIIbI
JIBUraTeleil TOCTOSHHOIO TOKA: CXEMbl, OCHOBHBIE CBOWCTBA M XapaKTEPUCTHUKHU JABUTaTENICH
napajyieIbHOTO, TOCIEI0BATEIBHOTO M CMEIIAHHOTO BO30YXIeHHs. TpaHchopMaTopbl: MPUHILIHUIT
NENCTBUS, YCTPOWCTBO U NMPUMEHEHHUE. DJIEKTPOABUTATENH, YCTAaHABIMBAEMbIE HA METAUIOPEKYIIUX
CTaHKaXx M MX  3a3eMJIeHHe. OJeKTpuueckas  3amura. HasHaueHne ©  yCTpOMCTBO
AIIEKTPOU3MEPUTENIbHBIX TNpHOopoB. KpaTkas xapakTepucThka MNpHOOPOB MarHUTOIIEKTPHUUECKOM,
3JIEKTPOMAarHUTHOM, 3JIEKTPOJUHAMUYECKOM CHUCTEM. PacmmpeHune mNpenenoB U3MEpPEHHs] B LEISX
MOCTOSTHHOTO U MEPEMEHHOI0 TOKa MpHU J100aBJIEHUU LIYHTa U compoTuBieHus. [Ipunuun nelictBus
U3MEpUTENbHBIX TpaHchopmaTopoB. CriocoObl U3MEPEHHS COMTPOTUBICHUHM (MOCTHI TOCTOSIHHOTO TOKA,
OMMETp, MHOTOUIKaJdbHbIe HpuOOophl). M3MepeHue COMPOTUBICHHS H30JSALUUU B AIIEKTPUYECKUX
ycTaHOBKax. PyOWJBHMKM M TeEpeKIovaTeNid, MarHUTHBIE IyCKAaTeNIH, KOHTAKTOPHI, IyCKOBBIC
peocTaThl, MyTEBbIE U KOHEYHBIE BBHIKIIOYATENN, TOPMO3HBIE AIEKTPOMAarHUThl, IyCKOPETYJINPYIOINE U
TOPMO3HBIE  COIIPOTUBJICHUS. OJIEKTPOMHCTPYMEHT M OJUHApPHOM M  JABOMHOM  M30JsLUEH.
Onextponebenku. Pacnpenenurensupie muThl. O0IIee MOHATHE O CBAapOYHBIX TpaHcopmaropax U
npeoOpazoBaTeisiX ToKa. Y CTpOHCTBO 3a3eMJICHHS 3J1EKTPOOOOPYIOBaHHUS U YXO/I 32 HUM.



Moayas 1.3.3. lonycky U TeXHUYeCKHEe U3MePeHn s
Bunpl morpemHocreidl, Hen30ekKHBIE TPH M3TOTOBICHUU neraieii. OCHOBHBIC TIOHSATHS O

B3anMo3aMeHsieMocTd. HomuHanbHbiil pa3mep. [lorpemmnoctu pasmepa. JleHCTBUTENBHBIA pa3Mep.
Otkiionenus. O003HaYeHUsI HOMUHAIBHBIX pa3MEPOB U IIPEICIbHBIX OTKIOHEHUH Ha yepTekax. Cxema
pAacmoJIOKEHHUS TTOJIEH TOMYCKOB COMPSIKEHHBIX AeTaned. BzauMozaMeHsaeMOoCTh IeTalle U y3J10B MpU
pemonTe  obopynoBanus.  IlociaencTBust — HapylleHuss — B3amMo3aMmeHseMocTH.  HemomHas
B3aMMO3aMeHseMOCTh. YeMm oOecreunBaeTcs B3aMMO3aMEHSEMOCTh. l'eoMeTpuyeckre mapameTpsl
B3aMMO3aMeHsAeMOoCTH. OXBaThIBaloOIIas MOBEPXHOCTh JeTann. OXBaTbiBaeMasi IOBEPXHOCTh AETAJIH.
IMocanxka. 3a3zop. Harsar. Homunansueiil pazmep. Hanbonpmmii 1 HaMMEHBbIINK TPEAeTbHBIA pa3Mep.
Homunanenbiii pasmep coeauHeHus. OTkiIOHEHHE. BepxHee M HUXKHEE NPEIEIbHOE OTKJIOHEHHE,
Honyck. Ilone gomycka. HyneBas nunuda. Ilocagku ¢ 3a3opom. Ckomb3siue nocagku. Ilocagku c
HaTsroM. [lepexomnpie mocaaku. HamOGonpmmii u HaumMmeHblmmii 3a3op. Jlomyck mocaaku. Kiacchr
touHocTtu. Cucrtema otBepctusa. Cuctema Bana. ['paduyeckoe H300paKEHHE TOMYCKOB. [ 'pymibI
nocagok. Jlomycku W TOCaakW TJAIKUX coeAuHEeHU. Tpu OCHOBHBIE YAaCTH COEAWMHEHHH C
HOMUHAJIBHBIMU pa3MepaMH. J[ommyCcKu A7t HEOTBETCTBEHHBIX HECONPATAEMbIX MMOBEpXHOCTEH. Tabmuia
JIOMTYCKOB U mocanok. Ilocanku ¢ HaTsIrom, mepexoJHble IMOCAIKH, MOCaAKH ¢ 3a30poMm. Pabora c
TabauaMu J0onyckoB. HopmanibHbIe yIUIbI U JIOIMYCKH Ha YIJIOBBIE pa3Mepbl. EMuHMIIBI n3MepeHus
yrnoB. Paauana. I'pagyc, munyta, cexkynna. [Ipomusuie. Bennunna konycHocTu. BpiGop pazmepos
yriaoB HO Tabmune. Jlomycku Ha yrioBble pa3Mepbl B YIJIOBBIX M JIMHEHHBIX BennuuHax. Cxema
PpacIookeHus AOMYCKaeMbIX OTKJIIOHEeHUH. [1ois nomyckoB Ha pa3meps! yriioB. OTKIIOHEHUS pa3MEPOB
yrioB. CymHoCcTh u3MepeHuid. CymniHOCTh B3auMo3ameHsieMocTu. CraHmapTu3anus, yHU(GUKAIUS,
HopManu3anus. HanGonpimmii 1 HanMEHbBIINN 3a30p U HATAT. [ pynmbl OCaIoK C 3a30pOM, C HATATOM,
nepexoanble. BomHUCTOCTH 1IepoXoBaToCTH NoBepxHocTel. O603HaueHue mepoxosaroctu. [lonsTue
0 cHcTeMe JI0MyCKOB M mocaaoK. Kiacesl Tounoctu. O603HaueHne JOMycKoB Ha yepTexax. KamuOpsl
JUTSL TIIAJIKUX [UIMHAPUYECKUX JieTaneil. JIonmycku U MocajKy MITUIEBbIX U MIMTOHOYHBIX COCIMHEHUM.
DeMeHTHI 3y0uaThIX Iiepeiad, YepBsIUHBIX Nepeaad. MeTo sl U3MEpeHHs, HHCTPYMEHT Il U3MEPEHHUS.
YyBCTBUTENBHOCTh U3MEPUTENbHBIX IpubopoB. Ilorpemnoctu npu usmepenuu. LlltaHreHIUPKYIb U
MITAaHTeHTIIyOnHOMED ¢ TOYHOCTHIO 3mMeperus 0,1 u-0,55 MM. Y cTpoiicTBO HOHMYCA, TOYHOCTH OTUYETA
1no HeMy. MHKpPOMETpP, €ro YCTPONCTBO, TOYHOCTh M3MEpPEHHUS. MUKpOMETpUUECKHE HYTPOMEPHI U
IyOMHOMEpBI, MpaBuUjiia MOJb30BaHUS HMMHU. WHCTpyMEHTHI IJi MPOBEPKH M H3MEPEHHUS YIJIOB:
11a0JI0HbI, YTOJbHUKA W YHUBEpCAJIbHBIE YIIIOMEPHI C TOYHOCTBIO OTCYETa 2, WX Ha3HA4YCHHE.
[Ipenenbubie kanuOpsl (CKOOBI U MPOOKH) UX MpuMeHeHue. PaguycHble mabnonsl. MTHCTpyMeHTHI 1uis
KOHTPOJIS pe3b0bl (KamuOpbI-KOJIbLIa ¥ TPOOKH, I1a0JIOHBI, IPaBUiIa NOJIb30BaHUs UMK). THAYKTOD, €ro
Ha3zHaueHHUE U yCTpoicTBO. OMMOKY pU U3MEPEHHUH, UX IPUUYUHBI U CIIOCOOBI MPEAYIPEKICHHS.

Monayasb 1.3.4. MaTepuajioBeaeHue
O6H_II/I€ CBCACHUA O MaTepI/IaJIaX n Uux CBOﬁCTBaX. MeTa.H.HBI 1 CIIJIaBBI. HGHGHI/IG METAJIJIOB HA qeprle

U 1BeTHbIE. PU3NUYECKHE CBOWCTBA METAJIOB: IJIOTHOCTh, TEIUIONPOBOJAHOCTD, JIEKTPOIPOBOJIHOCTD,
IJIaBKOCTh. MeEXaHMYEeCKHE CBOWCTBA METAIIOB — MPOYHOCTh, TBEPAOCTb, YIPYTrOCTh, BA3KOCTb,
TeKy4ecTb. TexHOIorn4eckue CBOCTBa MeTaia —IaCTUYHOCTh, CBAPUBAEMOCThb, 00pa0aThIBAEMOCTb.
TBepnocte Metamna. OnpeneneHue TBepAocTH no bpunnento n Poksemny. Yucna tBepaoctu. YepHbie
METaJlIbl — YyTYH U CTajb. YyT'yHbI: ONIpeiesieHre, COCTaB, CBOMCTBA, TOJY4eHUE U IPUMEHEHUE CEPOTO,
0enoro, 0TOEIEHHOT0, KOBKOTO, ()ePPUTOBOTO U MEPIUTOBOTO KOBKOTO uyryHa. [IpumeHeHune Oenoro
yyryHa JUisi U3TOTOBJICHHUS JE€Tajel ¢ BBICOKOM TBEPAOCTHIO M H3HOCOCTOMKOCTBIO. CTanm, HX
MOJTyd4eHUe W Kiaccu(uKaius Mo XMMHYECKOMY COCTaBy. YTJIEPOAMCTHIE W JIETUPOBAHHBIC CTAIH.
Conepxanue yriepoja B craisx. Jlerupyromme >J€MEHThI, XpPOM, HHKEIb, MapraHell, KpEeMHUH,
BoJIb(PpaM, MOIUOEH, BaHAAUM, TuTaH. Pa3nenenue craneil Ha KOHCTPYKIIMOHHBIE U IOJAEIOYHBIE.
Cranu yraepoAucTble W MaJIONIETUPOBAaHHBIE. YTJIEPOAMCTbIE CTalM OOBIKHOBEHHOTO KauyecTBa U



KadecTBeHHbIe. O003HaueHue rpymm craneid. MHcTpyMeHTanbHble crand. [IpocTsie yriepoaucTeie,
JeTupoBaHHbIe U ObIcTpopexymre. CTanu ¢ 0COOBIMH CBOMCTBaMHU — >KapONPOYHBIE, HEP)KaBEIOLIHE,
OKaJIMHOCTOMKHUE, PECCOPHO-NPYKUHHbIE. MeTajulbl M CIIaBbl, CTOWKHE IIPOTUB HCTUPAHUS.
KpemHUCTBIN 4yryH, MapraHiioBUCTasi CTajlb, HAIJIABOYHBIEC JIEKTPOIbl U MOPOIIKOBBIE MAaTEpPUAIBI.
MapxkupoBka craneid. Onpejenenrne XUMHIYECKOTr0 COocTaBa CTayied mpu MapkupoBke. OOo03HaUeHHE
JETUPYIOLIMX JJIEMEHTOB. MapKupoBKa KadeCTBEHHOW yriepoauctord crtainu. CopTaMeHT CTalld.
Onpenenenne colepkaHusl B CTASIX YIVIEpOAA M JAPYIMX KOMIIOHEHTOB II0 XapaKTEPy HCKPBIL.
OcHoBHBIE COpTaMEHThl TPYyO COPTOBOrO NpOKaTa B KOTENbHBIX YCTAHOBKaX M MapKH CTajei,
NPUMEHSIEeMbIX JJs uX wu3rotoBieHus. OcHoBHble mpodunu coproBod cramu. Pasmepsr TpyoO,
PUMEHSIEMBIX JJIs1 pEMOHTa MOBEPXHOCTEH HarpeBa KOTJIOB, UX Pa3JInYMe 1O C1oco0aM U3roTOBICHHUS,
Ha3zHaueHUs W Matepuany. TpeOoBaHUA, MperbsABIIEMble K TPyOaM, U 3aBUCUMOCTb OT MapaMeTpoB
cpensl. LlBerHple MeTamnsl U criaBbl. OONacTb MPUMEHEHHs B KOTEJIbHBIX yCTaHOBKax. Menpb,
IIOMUHUH, 0JI0BO, CBUHEII, IMHK, CypbMa, HUKENb, XpoM, Boib(ppaM. Mx cBoiicTBa. CrutaBbl IIBETHBIX
MeTauioB. JIaTyHM C pa3IuyHBIM COJEpKaHUEM LHHKA, OJIOBA, CBHMHIA, AJIIOMUHHS, MapraHla.
MapkupoBka naryHeid. Jlarynu, oOpaOaThiBaeMble aBICHHEM U JIATyHH JIMTCHHBIC. BpOH3BI
OJIOBSIHUCTBIC U 0€30JI0BIHHCTHIC. MapkupoBka OpoH3. HazHaueHune. ATIOMUHHMEBBIC CIIaBBl. Mapku
CIUIaBOB M Ha3HayeHue. MarHueBble CIUIaBbl, CBOWCTBA, IpuMeHeHHe. CIuiaBel BBICOKOTO
COMPOTHUBIICHUSI — KOHCTAaHTAaH, MAaHTaHWUH, HUXPOM M JIp. baOOUTHI Kak aHTHU(QPUKIIMOHHBIC CILUIABHIL.
CocraB 0a60uTOB. MapkupoBKa, XUMHUYECKUH COCTaB W NMpUMEpPHOE HazHaueHue. Hemerannuueckue
matepuaisl. [Ipokianounbie 1 HAOMBOYHBIE MAaTEPUAIIbI, X CBOMCTBA M IPUMEHEHHE B 3aBUCIMOCTH OT
napameTpoB cpezbl. Pubpa, MOpaHUT, pe3rHa, KApTOH, MIPECCIINAaH, TEKCTOIUT, 300HUT. Y CTOMUYUBOCTH
1 o6acth npuMeHeHust. ®YM. (OTopucThIil yIUIOTHUTENBHBIN MaTeprain) AcoecT. AcOECTOBBIN MTHYP,
kaproit u Oymara. [lenbka. [TenpkoBbIi mHYp. KOJbIla M3 TEXHUYECKOTO BOMIIOKA U eTpa, MPOTUTKA U
nporpaduuuBanue. ['padpur. OOTupounbie Mmatepuanbl. KoHmpl xiomyaroOymakHbie. Beronisb
oOTupoyHasi, makis, QuaHenb. XpaHeHHe. PeMHHU IUIOCKHE, TEKCTPOIIHBIE, TPAHCIIOPTHHIE JIEHTHI,
pykaBa, nutanru. CoctaB, npumeHeHue. CMa30yHble MaTepuaibl U X HazHaueHue. Knmaccudukanms
CMa304YHBIX MaTEpUANIOB U CHCTEMBI cMa30k. TpeboBaHus k cMazkaMm. [lokazarenu, xapakTepusyromue
CBOMCTBa CMa304HBIX Macell — BA3KOCTb, OKHUCIISIEMOCTb, KOPPO3MOHHBIE CBOWCTBA, 30JIbHOCTD,
TEMIEpaTypa BCHBIIIKH, TEMIEpaTypa 3acTbIBAHUS, MEXaHUYECKHE NPUMECH, COAEPKAHHUE BOJBI.
Ha3naueHne B 3aBUCUMOCTH OT BUJa MEXAaHU3MOB U MalIMH. KOHCUCTEHTHBIE CMa3KH, UX MOJTyYEHUE.
TpeboBaHusi K KauecTBY KOHCHUCTEHTHBIX cMa30K. CBOHCTBa M IMOKa3aTeNlu KauecTBa TEMIEparypa
KaIlJIenaieHns, XUMUYecKasi CTaOMIbHOCTh, COJAEpKaHHE 30Jbl, MEXaHUYECKHE MPUMECH, Mpeaeln
IIPOYHOCTH. BHUJIBI KOHCUCTEHTHBIX cMa30K. COJIMI0JIBI KUPHBIE U CUHTeTHYECKHE. KOHCTanuHbl, UX
NOJIy4eHUE U IpuMeHeHue. BinsiHue Biiarn Ha KoHcTanuH. [I[puMeHeHre KOHCUCTEHTHBIX CMa30K IS
NpeoXpaHeHUs 00OPYAOBaHUS, MAIIMH U MEXaHU3MOB OT KOpPpO3uH. AOpa3uBHBIC U MPOTHPOYHBIC
MatepHaibl. [[poMbIBOUHBIE MaTepUatbl — KEPOCUH, OCH3MH, YalT- CIUPUT, pACTBOPUTENIN — CBOICTBA,
Ha3HaueHWe, MpHUMEHEHHe. Mepbl MNoXKapHOW Oe30MacHOCTH MNPH TPAHCIOPTUPOBKE, XPaHEHHH,
ucnonb3oBaHuu. Koppos3us MeTamuioB-xuMHuueckas sjekTpoxumuueckas. CrnocoObl yCTpaHEHHS.
[Ipenoxpanenue MetamioB OoT Koppos3uu. LlemeHThl. IIpupoaHble KaMeHHBIE MaTEpHallbl - KaMEHb,
rpaBui, mecok, u3BecTHsAK. ['nmuubl. Knaccubuxamusa roud. YTsokenmurenu. Hamonaurenu. [lonsrue
eMEeHTa. XHUMHYECKHM cocTaB 1UEeMEHTOB. (OCHOBHBIE IIEMEHTHBbIE MaTepuaibl. TaMIOHaXHbIE
MaTepuaybl: TAMIIOHAXHBIM IIEMEHT Ha OCHOBE IMOPTJIAHMALIA-LIEMEHTA, TaMIIOHAXHBIM IIEMEHTa Ha
OCHOBE JOMEHHBIX IUIAKOB. TaMIOHAXHbIE CMECH YTsDKEeNIEeHHble M obierdeHHsle. TpeOoBaHwms,
IPEIbABISAEMBIE K KAUECTBY TAMIIOHAKHOT'O IIeMeHTa. TOHKOCTh moMoia. BinsHue Ha cpoku pacTBopa
XMMHUYECKOI'O COCTaBa U CTENEHU MTOMOJa LIEMEHTA, COIep KaHKUE BOJIbI B paCTBOPE U €€ TeMIleparypa,
JlaBjieHue. BiausiHue yClIOBUM U CPOKOB XpPAaHEHMS Ha CBOMCTBA TAMIIOHAXKHBIX LIEMEHTOB. XMMUYECKUE
pearenTsl. HazHaueHne xumMuueckux peareHToB. [[puMeHeHne peareHToB 11l YCKOPEHUS U 3aMeIJICHUS
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CPOKOB CXBaThIBAaHUSI TAMIIOHAXKHOTO IIEMEHTHOTO pacTBopa. Jlo0aBKu, MpUMEHsIEMbIC JJIsi CHIKEHUS
BOJIOOT/JAAUYM TaMIIOHAXHBIX PacTBOPOB. PeareHThl, NMpUMEHsSEMbIE IS IOBBIIICHHS I1OJBUXHOCTH
LEMEHTHBIX pacTBOPOB. [IpenymnpexieHne 0CI0KHEHUI ¢ TOMOLIBIO CIIEHUAIBHBIX PACTBOPOB.

Moayas 1.3.5. CiaecapHoe aejio
Bunsl crnecapubix pabot. O6macTs NpuMeHeHus ciecapHoro Tpyaa. CiecapHblil M U3MEPUTETbHBIN

WHCTpyMEHT. Ha3HaueHuWe WHCTPYMEHTOB W TPHUCIOCOOJICHWH, TpeOOBaHMUS W TpaBWiIa MOa00pa
MHCTPYMEHTa B 3aBUCHMOCTH OT IpeacTosieid pabotsl. Bepcrak, Tucku, nprmxkumMbl. X Ha3zHaueHue,
YCTPOMCTBO M TpaBWia paboThl ¢ HUMHU. PazMerka paetaneil. Ha3zHaueHue W TOPSAIOK pPa3METKHU:
MpPUMEHSIEMble MHCTPYMEHTHI, MPUCIIOCOOJIEHNS U MaTepuasbl; UX BUJbI, Ha3HAYEHUE, YCTPOMHCTBO.
[TocnenoBarenbHOCTh BbIMOMHEHUSI pazMeTku. PyOka meramna. Ha3sHaueHue u mpumeHeHHE pyOKH.
[TpumeHsieMble HHCTPYMEHTHI U IPUCIIOCOOICHHS, UX KOHCTPYKIIHS, pPa3Mephl, YTJIbl 3aTOUKH B 3aBUCH-
MOCTH OT 0oOpabaTbIBaeMbIX MaTepHaioB. Buabsl um cmocoObl pyOku. PyOka MexaHW3MpOBaHHBIMHU
MHCTpYMEHTaMH. 3arpaBKa U 3aTo4yka MHCTpyMeHTa. IlpaBka u rubka metayioB. CriocoObl MPaBKu U
ruOKM JIUCTOBOW M COPTOBOM CTaiM, Kpyrioro marepuaina u Tpy0. Cxemsl rubku. CriocoObl mpaBKu
KOHIIOB TpyO M copToBOi cTtaysm (yroika). Pezanme mertamia u TpyO. YCTpPOMCTBO MHCTPYMEHTOB,
MIPUCTIOCOOJICHUI W MEXaHW3MOB, MPUMEHsEMbIX Tpu pe3ke. CrocoObl pe3kn matepuanoB. OOmue
CBEZICHMsI O Ta30BOM pe3ke, 00paboTka KPOMOK IOCIIe Ta30BOM pe3ku U cBapku. Opranuzanus padbodero
MecCTa M TMpaBwiia 0€30macHO paboThl MpH pe3aHuu Metaia u Tpyo. OnmnmBanue. Haznauenue u
npuMeHeHne. CriocoObl OMMIMBAHUS PA3IMUHBIX OBEPXHOCTEH. NHCTPYMEHT U MpUCTIOCOOICHUS s
CJIECapHOTO ONMWJIMBAaHUS MeTajula. HanmuneHUKYM, MX BUIBL, (GOPMBI M pa3Mepbl, Ha3HauUEHHE KaXJI0TO.
[IpaBuna obparienus u yxon 3a HUMu. CBeplieHUe, pa3BepThIBaHHE U Hape3aHue pe3bObl. CBepiieHue
py4HOEe M MexaHudeckoe. MHCTpyMEHTHI, IpUMEHsIEMbIEC TIPU CBEpJCHUU. J{penu pydHbIe U 3JIEKTpH-
yeckue. CBepia, ux BUIbI U 3aT0uka. CBepiieHHe CKBO3HOE, TIIyX0€ U MOoJ pe3b0y. YTIIbl 3aTOUKH CBEPII
B 3aBUCUMOCTH OT oOpabaThiBaeMbIX MaTepuanoB. CKOpPOCTh M BEJIMYMHA [OJaYd CBEpIa.
Pa3BeprhiBanue, ero HazHaueHue. Pa3BepTku, WX pa3HOBUIHOCTH, KOHCTPYKIMU M paboTa C HUMH.
3enkoBanne. Ero HaszHaueHue, BuUIbl W TpuMeHeHue. Hapesanue pespObl. Pe3nba TpyOHas wu
MeTpuueckasi. OCHOBHBIC JIEMEHTHI pe3bObl. IHCTpYMEHT Ui Hape3aHus Hapy)XKHOM M BHYTpEHHEH
METPUYECKOM pe3pObl: METUMKH U IIaku. [IpueMsl Hape3aHus pe3pObl Ha OonTax u raiikax. [lonstue
0 pe3bOoHakaTeiBanuu. [Iputupka, ee HazHaueHue. OCHOBHBIE crtocoObl mpuTUpKH. [IpoBepka kayecTBa
nputupku netaneif. COopka cTanpHBIX TpyO. Buabl coennHeHMil: pa3beMHble M HEpa3beMHbIC.
WucTpyMeHT U nipucnocoOienus i coequHeHus TpyO Ha pe3nOe. [lpaBuia u npreMsl coeuHEHHS 1
pasbenuHEeHHs TPYO Ha pe3b0e, MOCIeI0BaTeIbHOCTh OTEPaIIAA.

Moayasb 1.3.6. OcCHOBBI rHAPABIUKHA
dusnyeckue cBONCTBA KUAKOCTU. CUIIbI, JEMCTBYIOLIME B XKUAKOCTAX. OnpeneneHne sxuIKoCTH, e€

dusnueckas Monenb. OTIUYUTETFHOE CBONCTBO KUAKOCTH — TEKy4ecTh. JKHUIKOCTH HECKUMAEMbIe
(kamenpHBIE) W CKUMaeMmble (ra3oo0pasHbie). MakpocKOmu4ecKkas OJHOPOAHOCTh M H30TPOITHOCTH
KUIKOCTH. CBOMCTBO ynpyroctu. OObEeMHBIN MOMY/Ih YIIPYTOCTH M €T0 3HAYCHHE JJIs KalelbHBIX U
razo00pa3HbIx cpes. CKOpOCTh pacpOoCTpaHEeHUs ynpyrux nedopmaruii B crutonrHon cpene. CBOWCTBO
BA3KOCTH. 3akoH Hpl0OTOHa O BHYTPEHHEM TpPEHUU MpPH MIOCKOMApPAICIbHOM TEYEHHH >KHUIKOCTH.
3aKoHBI paBHOBECHSI JKUJIKOCTEHM M ra3zoB. OmnpejeneHne U 3aaud ruapoctaTuku. ['mapocraTuyeckoe
naBieHre. MaHOMETpUUYECKOE 1aBJIEHUE U CTaTUYECKUH BakyyM. ['mapocratnyeckuil napagokc. 3aKoH
[Mackans. Ilpubopsl ans u3MmepeHus naBieHus. CTaTUYECKOE MaBIEHUE >KHIKOCTH Ha TBEPIbIC
MOBEPXHOCTH M B 3aMKHYTHIX OOBEMHBIX. 3akoH Apxumena. [loTeHmmWanmpHasi DSHEPrus
TUJPOCTATUYECKUN HAMoOp MOKOAMIECHCS XKUAKOCTH. OCHOBBI KMHeMaTuku. OmnpeneneHue, 3a1adud U
MeTobl KMHeMaTHuku. Cuibl, 0OyCJIOBIMBAIOIIME [JBIKEHUE IKUJIKOCTH U rasa. 3ajJaHue
KMHEMATUYECKUX XapaKTepUCTUK IBWXKeHUs 1o Jlarpanwxy um Oinepy. YcinoBue HENPEepbIBHOCTH
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JBUKEHHUS CIUIOIITHOU cpefpl. [IpuiokeHne 3ak0Ha COXpaHEHHsI MacChl K MEXaHUKE CILUIOLIHOW CPEJbl.
JuddepeHnnanbHoe ypaBHEHHE HEPa3phIBHOCTU JIBHKCHMS CIUIOIIHOW cpelbl U ero (U3NYEeCKHi
CMBICI. 3aKOH COXPAHEHHUS KOJIMYECTBA JBUKEHHMS U €ro INPWIOKEHHE K IBMKECHHMIO HACAIbHOU
crutomHON  cpenbl.  JluddepeHnmanbHple  ypaBHEHUS —JBIDKCHUS, WX (U3WYECKUH  CMBICIL.
I'mapaBiavueckue HamopHble cuUcTeMbl. PaboTa, SHEprust ¥ MOIIHOCTH IOTOKA BA3KOW JKUIKOCTH.
3arpatrhl SHEPrUM Ha pabOTy CUJI TPEHUSI M AUCCUNIALUIO (paccestHue). [ uapaBinuyeckoe COnpoTUBIEHNE
MHEPLHOHHOE, B3KOE U MHEPLUOHHO — BA3KOE, COTPOTUBIICHHUE IO AJINHE MOTOKA. CTPYKTYpBI IOTOKOB
s)kunkoctu. Ilorepu Hamopa. OmnpeneneHre TUIPABIMYECKOM HAMOpPHOM cucteMbl. [IpuMeHeHue Ha
IIPAKTUKE PA3NMYHBIX T'MIPABINYECKUX HAMOPHBIX cHCTeM. COCTaBHBIE AJIEMEHTHI T'MAPABINYECKUX
HanopHBIX cucteM. OCHOBHAsI TUAPABINYECKAs XapAKTEPUCTUKA HAIOPHOU CUCTEMBI.
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CIIEUAJIBHA A TEXHOJIOT'UA

Mopnyas 1.4.1. CTpouTebHbIe MATEPHAJIBI
XapakTepucTuka M KilaccU(UKalUs  CTPOUTEIbHBIX  MaTepHalioB, IPUMEHSIEMbIX I

IPUTOTOBJICHUsSI OETOHHOM CMeCH M PacTBOPHBIX cMmeced. ['mapaBinuueckue (MOPTIAHTLEMEHT U €ro
Pa3HOBHUJHOCTH) M BO3MYIIHbIE (CTPOUTENbHAs U3BECTh, I'MIIC, KHMCIOTOYIOPHBII LEMEHT) BSKYIHUE
MaTepuayibl. XapaKTepucTUKa W o0macTh ux mpuMmeHeHUs. CBOHCTBa IeMEHTOB. Marne3uaibHbIE
BSDKYIIME MaTEpUabl, PACTBOPUMOE KHUJIKOE CTekso. J00aBku 1151 GETOHOB U pacTBOPOB, UX BUJBI U
HazHaueHue. TpeOoBaHUS K BOJE, NMPUMEHAEMOW Uil MPUTOTOBIICHHUS OCTOHHOW cMecH. beToHBI,
OETOHHBIE CMECH M CTPOHUTEIbHBIE pacTBOPHI. Kiaccudukanms 6€TOHOB 10 MIOTHOCTH, HA3HAYCHUIO U
BUAY BsUKyIIEro. IIpouHocTHBIE XapaKTepUCTUKH OeTOHOB. beToHbI 0c000 TSKENBIE, TKENBIE, TETKHEe
1 0c000 nérkue (Teron3onsuonnsie). Knaccudukanus TsoxEnpx U 1Erkux 6eToHoB. CTPOUTENbHBIN
pacTBOp M pacTBopHas cMmech. Kiaccu@uxaiysi, OCHOBHbIE CBOMCTBA. 3aNOJHUTEIM AJS TSKEIBIX
OETOHOB M CTPOUTENIBHBIX PAcTBOPOB. XapaKTEpUCTHKA IPYyNI MPUPOAHOro mnecka. TpeOoBaHus K
3€pHOBOMY COCTaBy O€TOHA. 3alOJIHUTENN Ul JIETKMX OETOHOB M CTPOUTENIBHBIX PACTBOPOB. Suencrsie
OeToHbl. Bupl 1 Ha3HaueHNe yCKOpUTENEel TBEPAECHUS U IEHOra3000pa3yonuX KOMIOHEHTOB. O0mue
CBEZICHMSI O TPAaHCIIOPTUPOBKE, PUEME U XPAHEHUH BSDKYIIMX MaTepUAJIOB, 3aII0JHUTENEH, pa3IU4YHbIX
no6aBok. [ToAroToBKa ChIPHEBBIX MAaTEPHAIOB K IMPUTOTOBICHHUIO OETOHHBIX U PACTBOPHBIX CMECEH.
TpeboBanust K coctaBy OETOHHBIX M PACTBOPHBIX CMeced. 3aBHCHMOCTb KadecTBa OCTOHHBIX M
pacTBOpHBIX cCMeceil OT BOJOLEMEHTHOro cooTHomeHus. [lopsnok pacuéra coctaBa OeToHa.
TpancnoptHOe 000pyIOBaHKE ISl TO1aYH UCXOAHBIX MATEPUATIOB B CMECUTENILHOE OT/EIICHHE.

Tema 1.4.2. BeTOHOHACOCHBIE YCTAHOBKH
Ha3nauenne u npumeHeHHe OETOHOHACOCHBIX YCTAaHOBOK. BuIbl OETOHOHACOCHBIX YCTaHOBOK:

OETOHOHACOCHBIE YCTAHOBKHU C MEXAaHMYECKUM MPUBOJOM M THIIPABIMYECKUM MPUBOAOM. Y CTPOHCTBO
OETOHOHACOCHBIX YCTAHOBOK: IPHEMHAas BOPOHKA, JIOMACTH CMECHUTENsS, OTKPBITHIA BCACHIBAIOIIMIA
KJIamaH, UJINHIP HAcoca, THAPOLMWIMHIpP, OETOHOBOJ, paclpeleluTeNbHas CTpesa, MOBOPOTHAsS
iatdopma, pama O€TOHOHACOCa, OTIOPHO-IIOBOPOTHOE YCTPOICTBO, CBapHasi paMa, BAHTOBOW ayTpHUrep,
pBIY@KHBIE 3aMKH. YCTPOWCTBO paclpeaeluTeNbHOl cTpenbl. TpeGoBaHHs K H3TOTOBICHHIO
6eronoBona. OOopynoBaHMe JUIsI MHEBMAaTHYECKOTO TPAaHCHOPTHpPOBaHUS OeToHHON cmecu. Ero
YCTPOMCTBO: MHEBMOHArHeTaTeab, KOMIIPECCOP, pPECUBEp, OETOHOBOJ M TacuUTeNb. TeXHUYECKHE
XapaKTepUCTUKU OETOHOHACOCHBIX YCTaHOBOK. ABTOOETOHOHAcOCHI C THaponpuBonoM Hasznauenue
aBTOoOeTOHOHacocoB. [IpenmymiecTBa aBTOOeTOHOHAacocoB. [IpuHIMMm  paboTHL.  YCTPOHCTBO
aBTOOETOHOHACOCOB: OETOHOHACOCHAS YCTAaHOBKA, PACIOJIOKEHHAs Ha IIACCH aBTOMOOWIIS, TU3eIbHBIN
JBUTATENh, THAPABIMYECKUNA HAcocC, OJIOKM NJs THAPABIMYECKHUX KIJIAllaHOB, CHUCTEMa YIIpaBJICHMS,
BBIHOCHBIE  OIOpBbI  (ayTpurepbl), OETOHOBOJ, NpUEMHBIH OyHKep, MHKcep. TexXHUYecKue
XapaKTEPUCTHUKH aBTOOETOHOHACOCOB: IMPOU3BOAMUTEIBHOCTh aBTOOETOHOHACOCOB  (KOJMYECTBO
KyOOMETpOB B 4ac), AaBJICHHE M10JIa41, KOJIWYECTBO XOJI0B, TUAMETP LMIUHIPA, X0 MOPIIHS, IPUBOJI,
00BeM 3arpy304HOro OyHKepa, KOJIMUYECTBO CEKIUI, THIT CKJIQAUPOBAHUS, JaJbHOCTh OJAuH, BEICOTY
nosnayu OeToHa, riyOMHa MOJa4yM, BHICOTA Ul PacKia/bIBaHUs, KOJIMYECTBO BpallleHUH, COeMHEHHE
CeKIHH, TuamMeTp 0eToHOBOIa. MOIIHOCTh aBTOOETOHOHACOCOB. MakcuMaibHasi CKOPOCTh, C KOTOPOi
MOTYT TiepenaBath 0eToH. Mojenu 6etoHoHacocoB: 6eToHoHacockl Ch-9, Cb-95A, aBTroGeToHOHAacOC
IXZ 37-4.16HP (KpA3-65053), crammonapro-mpurienasie aBrodoeroHoHacockl SANY, EXTREME
4736, SCORPIO 5RZ53 u 1.1.

Tema 1.4.3. Opranusanusi padoTbl 0€TOHOHACOCHBIX YCTAHOBOK
TpeboBanus K MIOIIAAKE 17151 YCTAaHOBKH OETOHOHACOCHBIX YCTAaHOBOK. TpeOOBaHUs K YCTaHOBKE U

nepeMeneHHI0 OeTOHOHACOCOB. 3amackl BOABI s TPOMBIBKA. BpiOOp Tpaccel OGeTOHOBOAA.
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TpeboBaHMs K YCTaHOBKE HMIOJbYATOro KiamaHa (WM IIMOEpHOro 3aTBOopa). YKJIaJKa W MOHTaX
6eroHoBona. TpeboBaHus 0e30mMacHOCTH K paboTe MamMHHCTa OETOHOHACOCHBIX YCTAaHOBOK: IEpe]
HayajoM paloThl, BO BpeMsi pabOThl, B aBAPUHHBIX CHUTYyalUsAX, 0 OKOHYaHMU paboThl. TumoBas
MHCTPYKIHUS IO OXpaHe TpyJa /Ul MAIIMHUCTOB OETOHOHACOCHBIX YCTAaHOBOK.

Tema 1.4.4. Ixcruryarauusi 0eTOHOHACOCHOM YCTAHOBKH
3anpaBI<a TOIIJINBOM, MacCJIOM U oxnamﬂalomeﬁ KUOAKOCTBHIO. q)I/IJII:TpaLII/I}I 3aIpaBIsICMOI'0 TOIJIMBA

u cMma3ku. Hopmel 3anpaBku nsurarens. [loaroroska k mycky. OcMOTp KpeIIeHUs IBUraTels, y3JoB,
apmarypsl. IIpoBepka HarTskeHuss pemHeid. IIpoBepka Hamuums BoAabl, Macina M TomiuBa. [Iyck
nsurarens. [locnenoBatensHOCTh onepanuii nmpu mycke. [IporpeB mymeHHoro B paboTy JIBUTATENs.
HaOnronenue 3a paboTol cHCTEM ABMraTeiss M peryJMpoBOYHBIE ONEpallMd BO BpeMs MPOrpeBa.
OO0cnmyxuBaHre 0ETOHOHACOCHOM YCTaHOBKH BO BpeMs paboThl. OCHOBHBIE OTlepaIiuy 0OCTyKUBaHUS B
nporecce 3kcrutyaranuu. OLeHka padoThl MEXaHHW3MOB M CHCTEM OETOHOHACOCHON YCTaHOBKH.
OCHOBHBIE HEUCIIPABHOCTH, BO3HUKAIOIINE B MPOLIECCE IKCILTyaTal[i OETOHOHACOCHOH ycTaHOBKH. MxX
NPU3HAKH, TIPUYMHBI, CIIOCOOBI OMpeaesieHus U ycTpaHeHus. Pecypc G€TOHOHACOCHOW yCTaHOBKHM U
cnocoOsbl ero mpojyieHusi. HopMbl pacxona TOmmBa M CMa304HbIX MaTtepuaioB. [IyTu ux sKOHOMHH.
TexHuueckoe 0OCITyXHUBaHHE U PEMOHT OETOHOHACOCHOM ycTaHOBKH. [IpHUMHBI M3HOCA U TOJIOMOK.
XapakTep HM3HOCA MEXAHM3MOB M CHUCTEM. Meponpusatus No NPeAyNpeKICHUI0 HU3HOCAa M OTKasa
MEXaHU3MOB U O00€CIEeYEeHUE €ro JOJIOBEYHOCTH: pPALlMOHANbHAas JKCILTyaTallMs, OOCIyXKHUBaHHE,
OpraHM3anys CMAa304YHOTO M PEMOHTHOIO X03sAicTBa M JIp. CHCTeMa IUIaHOBO-NPEAYIPEIUTEIBHOIO
TEXHUYECKOro OOCIYy)KMBAaHUS M PEMOHTa OETOHOHACOCHON yCTaHOBKH. llepHOAMYHOCTD M BH[BI
TEXHUYECKOT0 00CIyKMBaHUs OETOHOHACOCHOM YCTaHOBKU. ExkeTHEBHOE TEXHUUYECKOE 00CTyKUBaHHE
(ETO). Copmepxanue paboOT, HPOBOJUMBIX TIPU E€XKECMEHHOM oOciyxuBanuu. llepmommueckue
TEXHUUYECKHUE YXOJbl, X COAEPKaHUE U CPOKH NpoBeneHusd. CucreMa IIaHOBO-NPEAYIPEAUTENbHBIX
pemonToB (III1P). Buasl pemonToB. IleproanyHOCTh MpOBEACHUSI PEMOHTOB. PaboThl, poBOaMMEIE
IIPY TEKYILEM, CPEIHEM U KauTaJIbHOM peMoHTax. Hanboee xapakTepHble HEUCTIPAaBHOCTH U TIOJIOMKH
B pa0oTe, X MPU3HAKU, IPUUMHBI BOSHUKHOBEHUS, OCHOBHBIE METO/1bI IPEOTBPALLCHUS U YCTPAaHEHHUS.
[Ipumensiemoe 00OpyAOBaHUE, MHCTPYMEHT M INPHUCIOCOOJIEHUS NPU NPOBEIECHHUH TEXHUYECKOTIO
00CITy>)KMBaHUS M PEMOHTa OE€TOHOHACOCHOU ycTaHOBKHU. Opranu3anus pado4yero Mecta u 6€301macHOCTh
TpyZa IPU TEXHUYECKOM 00CITyKUBAaHUH U PEMOHTE OETOHOHACOCHOH ycTaHOBKH. KOHTpOIIb cocTOsIHUS
U PETyJIUPOBOYHBIE XaPAKTEPUCTUKHA OCHOBHBIX y3JI0B U arperaros.
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2. IIPOTPAMMA NPOU3BOJCTBEHHOUN IMPAKTUKH

Moayas 2.1. O3Hakom/ieHHe ¢ MPOU3BOJACTBOM U padounM MecToM. MHCTPyKTaX 1Mo OXpaHe

Tpyaa
VY4eOHO-IPOU3BOICTBEHHBIE 3aaud M CTPYKTypa mpeamera. O3HakOMJIEHHE OOy4YalOLIUXCS C

npodeccueil MamMHUCTa OCTOHOHACOCHOHW yCTaHOBKH. O3HakOoMJIeHHWE OOyJaromuxcs ¢ y4eOHOH
MacTepCcKOH, O0OpyZOBaHHMEM MAacTepcKod, HaOOpOM pabodyero M HM3MEpPUTEIHHOI0 WHCTPYMEHTA,
npaBUIaMy OOpaIieHusi ¢ HHCTpYMEHTOM. O3HaKOMIICHHE C PEXUMOM paboThl, OpraHu3anueil Tpyna,
IpaBUJIaMU BHYTPEHHEE Pacrops/IKa, MOPSIKOM NOTYUSHUS U CJaud MHCTPYMEHTA M IPUCIIOCOOIeHUI
6e3omacHocThio Tpyaa. CopaepkaHue Tpyda, 3Tambl HPOPECCHOHATBHOIO poOCTa U TPYJOBOTO
cTaHOBJeHUsT pabodero. Pomp mnpousBoacTBeHHOro oOydeHHss B (OPMHPOBAHUHM HAaBBIKOB
3¢ (})eKTUBHOTO M Ka4yeCTBEHHOTO TpyAa. 3HaueHHE COOIONEHHS TPYIOBOM M TEXHOJIOTUYECKOM
TUCIUILIMHBI U o0ecrieueHre KadecTBa paboT. Opranusanusi KOHTPOJIS KauecTBa padoT, BHIMOIHIEMbIX
yuanmmucs. @DopMbl  MOpPaJIbHOTO U MaTepualbHOro  moompeHus. O3HaKOMJIEHHE C
KBAJTHM(PUKAIIMOHHON XapaKTEPUCTUKON M MPOrpaMMON MPOU3BOACTBEHHOTO OOY4YEHMS IO JaHHOU
npodeccuu.

Moayasb 2.2. O0y4yeHue npueMam 00CayKMBaHUSI 0eTOHOHACOCHOW YCTAHOBKH
O3nakomiieHHE ¢ 00S3aHHOCTSAMHU MAaIIMHUCTAa OETOHOHACOCHOM YCTAaHOBKM IIPH MpPHEME U caaye

cmenbl. [ToaroroBka 6eToHOHacoca k padore. O3HAKOMIIEHHE C TIEPEYHEM PadOT, MPOBOIUMBIX MEpe]l
HavyaJioM paboT: OCMOTp pabouero MecTa 1 MoIX0/I0B K HEMY; POBEpKa 000pyA0BaHUs pabodero Mmecra
3alIUTHBIM KO3BIPHKOM W CHTHAJIM3AIMCH; TPOBEPKA HAIMYHS U MCIPABHOCTH 3alIUTHBIX KOXKYXOB U
IIMTKOB, OTPaXMAIONINX IBMIKYIIUECS YacTH OETOHOHACOCHOW YCTAaHOBKH, BH3yalbHas IPOBEpKa
UCTIPAaBHOCTh MAHOMETPOB, MTPEIOXPAHUTEIHHBIX KJIAIIAHOB U 3aIIUTHOTO 3a3EMJICHHSI; TPOBEpKa MeCTa
NpUEMKHU OETOHA, HCTIPABHOCTh MEXAHU3MOB M METAJNIOKOHCTPYKIIHIA OETOHOBOA M APYTHX COCTABHBIX
yactelr 6eroHOoHacoca. O3HaKOMIICHHE C 00SI3aHHOCTSAMHU MAIIMHUACTA O€TOHOHACOCHOM YCTaHOBKH IO
OKOHYaHHun paGOTBIZ OTKJIFOYHUTD DJICKTPOIIMTAHUC,; CHU3UTH JABJICHUC B 6€TOHOBO,Z[€ a0 aTMOC(l)epHOFO
" OTKJIFOYUTH ITOJAAa4y BOJbI; OTCOCAWHUTL T'OJIOBHBIC CCKIIMU 6€TOHOBOI[a; IMPOMBITH U3 PE3UHOBOTO
[IJJaHTa TPUEMHBIA U MPOMEXKYTOUHBI OYHKEpBI; OYUCTUTH (IIPOMBITH) OETOHOBOJ OT OCTATKOB
OCTOHHOW CMECH; COOOIIUTHh PYKOBOJIUTEIIO padOT W OTBETCTBEHHOMY 3a COJEP)KaHHE YCTAHOBKHU B
UCTIPAaBHOM COCTOSTHMHM O BCEX HENOJaaKaX, BO3HHUKIIUX BO BpeMs paboThl. O3HaKOMJICHHE C
00513aHHOCTSIMU MaIlIMHUACTa OETOHOHACOCHOW YCTAaHOBKH B aBAPUHHBIX CUTYAITHIX.

Mopayas 2.3. O0yyeHne npaBu/jaM H NOPSIAKY BbINOJHEHHUs ONepanuii ¢ 0TpadoTKOH MeTOA0B U
NnpuéMOB padoThl MAIIMHUCTA 0ETOHOHACOCHOM YCTAHOBKH
O3HaKoOMJICHHE C TIOPSIIKOM OCMOTpPa U TEXHUYECKOTo OOCTyXHMBaHUs OETOHOHAcoca B MpoLecce

€r0 AKCIUTyaTaIuy (BBIKIIIOYCHUE TPUBOIA €T0 MEXaHU3MOB M CHIPKEHHOM JIaBJIICHUH JI0 aTMOC(epHOro
B cucteMme 6etoHoBoaa). OTcoequHeHne 0€TOHOBOIa OT OETOHOHACOCA WU OTCOCTUHEHHUE OTICITBHBIX
3BE€HBEB OETOHOBOMA (TIOCTIE €r0 OCBOOOXKACHHUS OT OETOHHOW CMECH MOCPEIACTBOM PEBEPCHUPOBAHUS
nBuratens 0eroHoHacoca). O3HaKOMIIEHHE C TPEOOBAHUAMU K OUUCTKE, TEXHHUYECKOMY OOCITYKHBAHHUIO
WIH PEMOHTY CMECHUTEIIs, IMUOEPHOTO YCTPOHUCTBA MM OETOHOTPAHCIIOPTHRIX MUIHHIPOB. OOydeHHe
npueMaMm: TpUHATHS OETOHa B NPUEMHYIO BOPOHKY WJIM TPUEMHBI OyHKep OeTOHOHacoca u3
BBIMTYCKHOTO JIOTKa aBTOOETOHOCMECHTENs WU Oanbu Il OETOHA; KOHTPOJSI MCIPAaBHOCTH BCEX
MEXaHU3MOB YCTAaHOBKH; KOHTPOJIS 32 JaBICHUEM B cHCTeMe 0ETOHOHACOCA U MOJICPKUBATH CBS3b C
oeTonmukamMu. O3HaKOMJICHUE C TIOPSIKOM ITpremMa 0eToHa, 3arpy3ku OeTOHa, IPOMBIBKH O€TOHOHACOC
n 6eToHOBOa. O3HAKOMJIEHHE C TIOPSIKOM pabOThI MpH Niepeda3upoBKe U YCTaHOBKE O€TOHOHACOCA Ha
HOBOE MECTO.
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Monyas 2.4. CamocTOsiTeIbHOE BHINOJIHEHUE padoT
CamocTosTenbHOE BBITIOJIHEHHE PadOT, MPEyCMOTPEHHBIX KBATU(PUKAIIMOHHON XapaKTePUCTUKON

MalIMHUCTa OCETOHOHACOCHOM YCTaHOBKHM, C COOMIOJeHHEeM pabodyel HWHCTPYKIMH U TPaBUI
NIPOMBIIIICHHOH Oe30macHocTH. OCBOCHHUE MEPEOBBIX METOI0B paOOTHI, TPOU3BOICTBEHHBIX HABHIKOB
mo OOCITYy)XMBaHUIO OOOPYIOBaHUS M BEIACHUIO PEMOHTHBIX pPAabOT HAa OCHOBE TEXHUYECKOH
JOKYMEHTAIlUM 10 YCTAaHOBJICHHBIM HOpMaM BBIPAOOTKM pabOYMX COOTBETCTBYIOIIETO pa3psia.
CamocrosTenbHas pa3paboTKka M OCYIIECTBIEHHME MpHUEeMOB 10 Haubonee 3ddexTuBHOMY
UCTIOJIb30BaHUIO Pa0OYero BPEMEHH, COBPEMEHHBIX METOJIOB OpraHHM3allMd Tpylda M COAEPIKaHUIO
pabouero mecra, mpeaynpexIeHHI0 Opaka, M0 SKOHOMHOMY PacXxOJOBaHHUIO MaTepUalIOB, TOILIUBA,
AIIEKTPOIHEPTUU M HHCTPYMEHTA. BefeHne ydera BBIMOIHEHHBIX Pa0OT M UX aHAJIN3.

KBanupukaunonnbie (mpodHbIe) padoThI

BrimonrHeHne 00y4arommuMucs BCETO KOMIUIEKCa padoT, MPEAyCMOTPEHHOTO KBadu()UKAITMOHHOM
XapaKTePUCTUKON MAaIIMHUCTA OETOHOHACOCHOW YCTAaHOBKU. B KauecTBe OCHOBHBIX KPUTEPHUEB OIICHKHI
BBITIOJTHCHU A HpaKTI/I‘-IGCKOFO 3aaHuA BLICTyr[aIOTI JOCTMOKCHUEC 1ICJIM, BbIIIOJHCHUE 3aJa4
HpaKTI/I‘-IeCKOFO 3aJaHus, CJI€A0BaHHUEC MCTOANYCCKHUM yKa3aHI/I$IM 10 BBIIIOJITHCHHWIO 3aJaHus,; IIOJIHOTA
BBIINIOJIHCHUA 3adaHHusd;, CaMOCTOATCIbHOCTBb BBIIIOJIHCHUSA 3aJdaHusA; CHCTCMHOCTb H JIOTHYHOCTD
BBITTIOJIHCHUA 3aJaHU S CHOCO6HOCTB HCITOJIB30BATH I/ISY‘—ICHHBIﬁ TCOpCTI/I‘{CCKI/Iﬁ MaTcpHrajl; IPpUMCHCHUC
poQeCCHOHAIBHON TEPMUHOJIOTHH; COOI0IeHne TpeOOBaHM 0€301MacHOCTH

IIIkajBl OLICHOK:

OlleHKa «OTJIIMYHO» — 3aJaHH€ BBIINOJHEHO CAMOCTOSTENHHO, B COOTBETCTBUHU C IOCTaBJICHHOM

[EeNbI0, 3aJa4aMd M METOAMYECKUMH YKa3aHHsIMH, B IIOJIHOM o0OBeMe; BBHINIOTHEHHas paboTa
XapaKTepU3yeTCsl YETKOCThIO, CHUCTEMHOCTBIO W JIOTMYHOCTBIO BBIMIOJIHEHUS 3aJaHus; CBOOOJHOE
IpUMEHEHHE U3yYEHHOT0 TEOPETUYECKOTr0 MaTepuaa, CB000IHOE UCTIONb30BaHUE PO ECCHOHATEHON
TEPMHHOJIOTHH.

OreHKa «XOpOIIO» — 3aJaHUE BBITIOJHEHO CaMOCTOSITENIEHO, B COOTBETCTBUHU C TIOCTABICHHOH
IEeNbl0, 3aadaMH W METOAMYECKMMH YKa3aHUSIMH, B TIOJHOM oOObeMe; B paboTe HMEITCs
HE3HAUUTENIbHBIC OIIMOKH, HECYIIECTBEHHBIE OTKJIOHCHHWE OT TEXHOJIOTHH, IOCIE0BATEIEHOCTH
BBITTOJIHEHUS 3a/IaHMsI YaCTUYHASI OIOpa HAa W3YYCHHBIH TEOPETHUECKUI MaTepHall, HETOCPEICTBEHHO
CBSI3aHHBIN C TEMOM 3aJaHUsl, UCTIOJIb30BaHUE TPO(HECCHOHATEHON TEPMUHOIOTUH OTPAHUYEHO.

OrneHka «HEYIOBJIETBOPUTENHHO» — 33/JaHUE BBIMOJTHEHO YAaCTUYHO/B MHHHMAIBLHOM 00BEMeE,
JIOTTYIIIEHBI CEpbe3HbIC OMMOKH IPH BHITOTHEHHUH 33JaHUs; HE COOTI0IeHHE TpeOOBaHUI O€30MacHOCTH;
HE3HAHHWE TEOPETUYECKOTO MaTrepuala, MPUMEHEeHHe MPOo(ecCHOHANBHBIX TEPMUHOB OTCYTCTBYET,
OTIEpUPOBAHUE KUTECHCKON TEPMUHOJIOTHEH; 3a/JaHUE HE BBITIOJHEHO/OTKA3 OT BBIITOJIHCHUS 33JaHUsI.

OpranmaunonHo-nenarornqecmle yciaoBus

Peanuzanus IlporpaMmel oOecrieurBaeTcsi Hay4HO-TIEAATOTMUECKUMH KaapaMu OpraHH3alluy,
OCYILIECTBIISIONICH 00pa3oBaTeNbHYIO JeATeNbHOCTh. [lpu peann3anmu naHHOW 0Opa3oBaTeNbHON
[IporpamMmbl MOTYT TpHUBIEKaTbCcs JIeHCTBYIOIIME paOOTHUKM BBICIIMX YUEOHBIX 3aBEICHHM
TEXHUYECKON HaNpaBICHHOCTH, CHELUAIUCTHI SKCIEPTHBIX W HAYYHBIX OpTraHU3alMi, pabOTHUKH
aTTECTOBAHHBIX IIEHTPOB 110 TMPOMBIIUIEHHON 0€30macHOCTH, CIEUUATNCThl, 3aHUMAaroIIuecs
MpenoAaBaTeNbCKON JesTenbHOCThI0 Mo npodmmo [Iporpammel. Kanudukarponnsie TpeGoBaHus,
MpEeabSBISIEMbIE K TeJarorndeckuM pabotHukam, ompenenssorcss @3 «O6 obpazoBannu B PD» u
WHBIMU HOPMATHUBHBIMU aKTaMH (KBATU()HUKAIMOHHBIMH CIIPAaBOYHUKAMU W/ WU PO eCcCUOHATbHBIMU
CTaHJapTaMH).
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Y4yeOHo-MeToqu4eckoe odecnieyenue IIporpammel

1. Koncrurynus Poccuiickoit ®enepaunn ot 12.12. 1993
Tpynosoii konexkc P® Ne 197 ot 30.12.2001
®denepanbHbIil 3aKk0H «O0 oxpaHe okpyxatomeit cpeap» Ne 7-O3 ot 10.01.2002.

A

bpennxun FO.A. Oxpana tpyna. - M.: Beicmias mkosna, 1990.

Kymenxo T.H., Kamkosa 11.A. OCHOBBI TUTHEHBI TPYZA U IPOU3BOICTBEHHON CaHUTapUu. - M.:
Bricmag mkona, 1990.

6. IlpaBuna nmoxapHoii 6ezonacHocTu B Poccuiickoit denepanmu

7. Bunorpaznos O. I'., Opnos K. C., Ilonosa JI. A. MatepuanoBenenue. M.: Boiciias mko-na, 1983.
8. Kuraes B. E. DnekTpoTexHuka ¢ 0CHOBaMU MPOMBIIIUIEHHOM 3J€KTpOHUKHU. M.: Briciias mikona,
1985.

9. 3aiiues C.A. Jlonycku, Nocajiku U TEXHUYECKUE U3MEPEHUS B MAIIMHOCTPOEHUH. — M:
Axanmemus,2009

10. Anyxun B.W. Jlonycku u nmocaaku. — CII6: ITurtep, 2008

11. 3aiineB C.A. KoHTposIbHO-U3MEPUTENBbHBIN HHCTPYMEHT. — M: Akanemus, 2009

12. Hob6ponpasos C.C., Ceprees B.II. Ctpourensusie Mammubl. M, 1981. - 320 c.

13. HoGponpaBo C.C. CtpoutenbHbie MallIiHBI U 00opyaoBanue. CripaBoyduk. M., 1991. - 456 c.
14. No6ponpasos C.C., lIponos B.I'. CTpoutenbHble MalllMHBI 1 OCHOBBI aBTOMaTtu3aiuu. M., 2001. -
575 c.

15. EBnokumoB B.A. Mexanuzanus 1 aBTOMaTU3aIus CTPOUTEILHOTO Ipou3BoacTBa M., 1985.-295 c.
16. XKananosckwuii b. B. Poxxaenko M.JI. CipaBouyHHK MOJIOIOTO apMaTypIIuKa, OETOHIIHKA,
mioTHrka, M., Beiciias mkoma, 1990.

17. Kananosckuii b.B. Texnuka 06e30nacHOCTH IpU MPOU3BOJICTBE ApMaTyPHBIX, OETOHHBIX U
KaMeHHBIX padoTt, M., Ctpoitnzaar, 1986.

18. Kyapssues b.M. KommnekcHas MexaHu3aius, aBTOMaTHU3alUsl 1 MEXaHOBOOPYKEHHOCTh
crpoutenscTBa. M., 1989. — 246 c.

19. JlutBunos O.0., benskos FO.U. u np. Texnonorus crpoutenbHoro mpoussosacTsa / [log obm. per.
0O.0. JIutBunosa u I0.U. bensgxosa. Kues, 1985. - 479 c.

20. Morwunesckuii S.I"., CosetoB N.I"., Koxenesuu A.JI. Mammunabl 1 060pyoBanue st 0ETOHHBIX U

Kene300eTOHHBIX padoT. CripaB, mocodue. M., 1993. - 244 c.
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MartepunanbHO-TeXHUYECKHE YCJIOBUS PeaTu3aluy NPOrpaMMbl

HauMeHoBaHHe
crneuuaIu3upoOBaHHbIX Bun 3ansTuii
y4eOHBbIX MOMelleHuit

HaumenoBanue o6opynoBanmus,
NPOrpaMMHOI0 obecrne4eHus

. Jlekuun .
YueOHbIN Ki1acce MynbTuUMeanitHOE obopynoBaHue,
IIpakTrueckue
KOMITBIOTEPHI.
3aHATUS
Kabuuer TUTS o
BricokockopocTHOM KaHaJ CBSI3U C
MIPOBEACHUS
Jlexuu (BKC) pe3epBUpPOBAaHUEM, HOYTOYK, BHIEOKaMepa,
BHJICOKOH(DEPEHIICBA3U MUKPOOH
(BKC) P
CamonoAroToBka, [IporpammHuoe obecrieueHne
npoMexXyTouHbsld ¥ | «KomereHuus» https://sb.docppk.ru/,
UTOTOBBIA KOHTPOJIb. | BOBMOXKHOCTH  NPOBEACHHUS  OOydYeHHUS U
KomMnbroTepHslii Ki1acce Jlexuun IIPOBEPKU 3HAHUH, IIPOBEICHUS TECTUPOBAHUS
(camoIIOarOTOBKA), W aHAIM3 pe3ynbTaToB W 1p. HWHTerpamms

IPOMEXYTOUHBIA M | JaHHBIX 00 OOY4YeHHOCTH TIepcoHajla B
UTOTOBBIM KOHTPOJIb. | CYHIECTBYIOIIYIO 0a3y JaHHBIX 3aKa3zuuka
[TporpammHuoe obecrieuenne «AMK Cuctemay,
BO3MOXKHOCTb ~ IIPOBEAECHUS  OOydeHus U
MPOBEPKH 3HAHUH, MPOBEICHUS TECTUPOBAHUS
U aHAJIMU3 Pe3yJabTaToOB U Jp.

Komnerorepusii  kiacc, | Bxognon,
MOOMIIbHBIH y4eOHO- | IPOMEKYTOUHBIA |
aTTECTAlMOHHBINA KJ1acC WUTOTOBBIN KOHTPOJIb

IHopsaok npoBeaeHUs: OLEHKH 3HAHUM

KBanudukanmoHHbll 3K3aMEH BKJIIOYAET B CeOsl MPAKTUUYECKYI0 KBATM(PUKAIMOHHYIO padoTy U
MPOBEPKY TEOPETHUYECKHX 3HAHUN B Tpenenax KBATH()HUKAIMOHHBIX TpPEeOOBAaHUMU, YKa3aHHBIX B
KBTM(DUKAIIMOHHBIX CIPABOYHUKAX, U (M) MPO(HECCHOHATBHBIX CTAHIAPTOB IO COOTBETCTBYIOIIUM
npodeccusM pabounx, JOHKHOCTAM CITyKaIluX.

Teopernueckyro 4acTh KBATU(PUKAIIMOHHOTO SK3aMeHa CITyIIaTeNsIM IpeiaraeTcsi IpoiTu B popme
UTOTOBOT0 TecTHpoBaHUs. KomnyecTBo npeaiaraeMpIixX CIymaTeo BOIPOCcOB cocTanisieT 20 BOIPOCOB,
BpeMsI TECTUPOBaHUs cocTaBisieT 20 MUHYT, KOJIMYECTBO TOMBITOK — HE Ooee S5 pas.

B Bonpocax ¢ MHOKECTBEHHBIM BIOOPOM (TECTOBBIE BOIIPOCHI C MHOYKECTBEHHBIM BEIOOPOM OTBETA
IpeJIoiaraloT BbIOOP HECKOJBKHUX MPABHIIBHBIX OTBETOB M3 psAa MPEUIOKEHHBIX) BEPHBIM OyAeT
CUMTAThCS OTBET, €CJIM YKA3aHbI BCE MMPaBUIIbHBIE OTBETHI.

Ilo 3aBepuIeHHIO TECTUPOBAHMS CIIYLIATEII MPEICTABIAETCS PE3yIbTaT TECTUPOBAHUS B BHJE
0aJuIOB M OIICHKH, KOJIMYECTBA MPABHJILHO U HETIPABHILHO OTBEYCHHBIX BOIIPOCOB.
st OOBEKTUBHOW MPOBEPKU 3HAHWM OBUIM YCTAHOBIICHBI €IUHBIC KPUTCPUU JUISI BCEX MPOXOISIINX
TecTUpoBaHuE. MITOrOBBI TECT CUMTAETCS YCIEIIHO MPOWICHHOM, eCIIH ciylaTenb noxydni 18 u 6omnee
0aJTOB, MPABUIILHO OTBETUJI Ha 18 1 Gos1ee BOmpoCoB.
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IIpniaoxenne Nel KoHTpoIbHO-U3MepHUTEIbHBIE MATEPHAJIbI
Bomnpocs! 1u1st TecTupoBanus o npodeccuu
«MaruHUCT 6€TOHOHACOCHON YCTaHOBKM»

Tect MammHUCT 6€TOHOHACOCHOW YCTaHOBKH

1. Kakoii MUHMMAJILHBIA KBAJIU(UKAIMOHHBIN pa3psax TpedyeTcsi 1JIA yIpaBJIeHUsA
0€TOHOHACOCHOW YCTAHOBKOI MPOU3BOAUTENbHOCTHIO 10 20 M*/4?

a. 3-il pa3psan

6. 4-ii paszpsn

B. 5-U paspsng

2. YTo0 00s13aH NPOBEPUTH MAIIMHKCT Nepe] 3aycKkoM 0eToHOHacoca?
a. ypOBEHb TOIUIMBA U Macja, HAINYHE NOBPEXKICHUN, HCIIPABHOCTh CUTHAIM3ALUN
0. JaBieHHE B THIPOCHCTEME, COCTOSHUE OETOHOBO/A, HAIMYME 3a3€MIICHUS
B. BCE MEPEUHCIECHHOE

3. Kakas makcuMasibHas 1IMHA 0eTOHOBOJA 0NyCKaeTcs 6e3 MPOMeKYTOYHBIX onop?
a. 20m
6. 30m
B. 50m

4. Kak yacTo He00X0IUMO NMPOBOAUTH NPOPUIAKTHYECCKUI peMOHT 0eTOHOHAcoca?
a. pa3 B Mecsll
6. cornacHo rpaduky TO B pyKOBOJCTBE IO IKCILTyaTaIlun
B. TOJIBKO IIPH MOABJIICHUU HGHCHpaBHOCTCﬁ

5. Yrto nenars npu 3a0uBaHuM 6eToHOBOAA?
a. YBCIUYUTH JABJICHUC HACOCa 1O MAKCUMYyMa
0. OCTaHOBHTH HACOC, Pa300paTh U MPOUYUCTUTH OETOHOBO/T
B. TPOJOJDKUTH pabOTy, 05KHUJIask CAMOOYHUCTKH

6. Kaxoii Tunn 0eToHA HeJb3M M0AaBaTh 0€TOHOHACOCOM?
a. M200

6. M300
B. KpymHO(]pakIMoHHBINH OeTOH ¢ kKamMHeM > 1/3 nuamerpa 6eTOHOBOIA

7. KakoBa fomycruMasi TeMIepaTypa OKpy karmei cpeabl 1Js1 padoTel 0eToHOHacoca?
a. or—10°C go+40 °C
6. o1 0°C o +50 °C
B. 01 —20°C go+30 °C

8. UTo 03HauYaeT CUTHAJI «aBAPHITHASA OCTAHOBKA»?
a. HeobxoauMmocTs miaHoBoro TO
0. HeMeIUIeHHOE OTKIIIOYEHHE HACcOCa IIPU Yrpo3€ MOJIOMKH MM TPaBMbI
B. 3aBeplueHHe paboueil cMeHbI
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9. Kakoii HHCTpYMeHT o0si3aTeJIeH I 00Cay;KuBaHusi 0eTOHOHacoca?
a. TracyHbIe KJIIOYH, MOJIOTOK, IIETKA
0. MaHOMETp, YPOBEHb, IITAHTCHIIUPKYIIb
B. Ha0Op KI0Yel, ChEMHUKHU, CMa30YHBIN IITPHUIT

10. Kak npaBWJIbHO MPOMBITH 0€TOHOBOJ MOCJe PAd0ThI?
a. BOJOM IOJ JaBJeHHUEM 0e3 100aBOK
6. BOJOI ¢ J0OaBIEHUEM TPOMBIBOYHOTO IIAPUKA WU TIEHBI
B. CYXHM BO3JyXOM M3 KOMIIpeccopa

11. Yro yka3biBaeT Ha neperpes ruipoCUCTEMbI?
a. CHWKEHHE POM3BOAMUTEIBHOCTU Hacoca
0. TOBBIIIEHUE TEMIIEPATYPhl MaCIa BhILIE JOMYCTUMOM 110 MaHyaly
B. UIyM B FHIPOHAcCOCE

12. KakoBa poJib UroJ1b4aToro KjianaHa B 0eToHoHacoce?
a. PEryJHpOBKa IO/Ia4YH TOTIIIHBA
0. KOHTpOJb IaBJICHUS B OETOHOBOJIE
B. cOpOC U3NUIIKOB OETOHA

13. Yto 3anpemieHo gejath npu padore ¢ 6eTOHOHACOCOM?
a. HCIOJIb30BAaTh 3alUTHBIE OYKH
0. HaAXOIUTHCS B 30HE ICUCTBUS CTPEIbI 0€3 KacKu
B. TPOBEPATH YPOBEHHb Maclia

14. Kak yacTo MeHSITb MacJI0 B rugpocucreme?
a. kaxaple 100 yacoB paboThI
0. cormacHo perinameHnty npousBoaurens (0osraHO 500—1000 yaco
B. TOJIBKO IPH MOTEMHEHUH Macia

15. Yrto Takoe «ygodonepekauynBaeMocTb» 0eTOHHOM cMmecu?
a. CHocoOHOCTh O€TOHA 3aTBEp/IeBaTh OBICTPO

0. CBOWMCTBO CMeCH CBOOOIHO IIPOXOIUTH Uyepe3 OETOHOBOJ 0€3 pacCcIoeHUs

B. IIPOYHOCTH 0OeTOoHa mocJje 3aCTEIBaHUS

16. Kakoii JOKyMeHT perjiaMeHTHpPYeT IKCILIyaTanHuI0 0eToOHOHacoca?
a. TPYHAOBOW OrOBOpP
0. PYKOBOJCTBO MO 3KCIUTyaTal[ OT IPOU3BOANUTEIIS
B. IIPHUKa3 pyKOBOJAUTEIS CTPOUKH

17. Yrto nenarp Npu yredke ruipaBjianieckoro macja?
a. TPOJOJDKUTH pabOTy 10 OKOHYAHUSI CMEHBI
6. OCTAHOBUTH HACOC, YCTPAHUTD TCUb, JOJUTH MACJIO
B. 3aJIUTh TCPMCTHUK B CUCTCMY

18. KakoBa ¢pyHkuus pacnpeneauTeabHON cTpeabl?
a. 1nojayda OeTOHA B BEPTUKAIBHOM HAIIPaBICHUU
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0. TOYHOE HalpaBJieHHE MOTOKA OETOHA K MECTY YKJIQIKH
B. IepeMelnBaHne OETOHHON cMecH

19. Kakoii 3a30p pomyckaercsi Mexk1y NOpPIIHEM U IMJIHHAPOM OeToHOHacoca?
a. 1ol wmm
0. corjacHO TEXHUYECKHM TpeOoBaHUsM mpou3BoauTes (00sraHo 0,1-0,3 Mm)
B. 3a30p HE KPUTHYEH

20. Yrto npoBepsATh Npu e:xkeqHeBHOM TO?
a. TOJIBKO YPOBCHb TOILIIMBA
0. TOJIBKO COCTOSIHME OETOHOBOJIA
B. YPOBHH X(HHKOCTCﬁ, KPCIUICHUS, IIJIAHTU, SJICKTPUYCCKUC COCANHCHUS

21. Kak eiicTBOBATH NPH OTKJIIOYEHHH 3JIEKTPOIHEPTUU BO BpeMsl padoThbI?
a. KIaTh BOCCTAHOBJICHUS MTUTAHUS
0. OTKIIOYHTH HACOC, OCBOOOIUTHL OETOHOBO OT O€TOHA
B. TIONBITAaThCS 3aMyCTUTh PE3EPBHBIN T'€HEPATOP

22. Kaxoii 0eToH TpeOdyeT n00aBJieHUs] INIACTH(PUKATOPOB 1JIsI OAAYH HACOCOM?
a. MI100
0. KECTKUU OETOH C HU3KUM BOJIOIIEMEHTHBIM COOTHOIIICHHEM
B. J000i1 OeToH

23. Uto BbI3bIBaCT BUOPALMIO 0€TOHOHACOCA BO BpeMsi padoThbI?
a. BBICOKas MPOU3BOIUTEIBHOCTh
6. ocnaOieHne KperIeHni Wiu 1ucOatance Bpalaomuxcs YacTei
B. HOpMasbHas paboTa

24. KakoBa neJb NporpeBa ruipoCHCTeMbI Nepes 3anyckom?
a. DKOHOMMS TOIJIMBA
0. NIpenoTBpalEeHHE 3aryCTEHUs Macia IIPU HU3KHUX TeMIepaTypax
B. yBEIMYEHHUE CKOPOCTH Hacoca

25. Kakoii curHaJj noaaércsi npy apapuiHoOu cutyanuu?
a. OJUWH JUIMHHBIN 'yJI0K
0. cepus KOPOTKUX T'yJKOB WJIH CBETOBOM CHUTHAI
B. T0JIOCOBOE OIOBEIIECHNE

26. YUTo BXOAUT B 00S13AaHHOCTH MAIIMHHUCTA MOCJI€e CMEHbI?
a. TOJILKO BBIKJIIOUHMTEL HACOC
0. OuYMCTUTH 00OpYIOBaHME, 3aITUCATh 3aMEUaHUS B )KYPHAJI, CaTh CMEHY
B. YWTH, HE POBEPSS TEXHUKY

27. Kakoii napaMeTp KOHTPOJIHPYeT MaHOMeTP Ha OeTOHOHacoce?
a. TemIeparypy Macia
0. JaBieHHE B THAPOCHCTEME U OETOHOBOJIE
B. CKOPOCTB BpAIllCHHS ABHUTATEIS



28. Uto nesaTh Npu NOABJICHUH TPELIMH HA NIaHrax 0eToHoBOAA?
a. 3aMOTaTh U30JICHTOMN
0. 3aMEHHUTbH IUIAHT HEMEIEHHO
B. TPOJOJDKUTH padoty mo TO

29. KakoBa poJib pujbTpa B ruapocucreme?
a. OXJIaXJeHue Macla
0. yzaepxkaHHe MEXaHMYECKHX IpUMecei
B. CMCHIMBAHHC MacCjia C MprucaJjKaMunu

30. Yro npoBepsieT MAIIMHKUCT NMPHU NPHEMKe CMeHbI?
d. TOJBbKO HAJIUYHC TOIIJIMBA
0. cocTosHHE 000PYAOBaHUS, 3aMIUCH B KYpPHAJIE, HHCTPYMEHTBI
B. TOJbKO BHEIIHUI BUJ Hacoca
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IIpunoxenne Ne2 Kanennapubiii yueOHblii rpadguk

Kanennapusiii yueOnsiii rpaduk o0ydenus 160 akameMUuecKuX 4acos.

Kon-Bo YueOHble THU 00ydeHUs
rjﬁl HanmeHoBaHMe TUCIIUTUIMHBI (MOJTYIIS) 4acoB
00yueHus 89 |10[11]12]13|14[15]16]17|18[19|20
1. | OcHOBBI ’KOHOMHYECKUX 3HAHUI 8
2 OCHOBBI OXpaHbI TPY/Ia U MPOMBIIUICHHOMN 2
' |Oe3omacHOCTH
3. | MaimuHOCTPOUTEIbHOE YePUCHUE 4
4. | DneKTpOoTeXHHKA M DIIEKTPOHHUKA 4
5. | JlonmycKu M TEXHUYECKHE U3MEPEHUS 4
6. |MarepuanoBeneHue 4
7. | CaecapHoe e 4
8. | OCHOBBI THIPABIUKH 4
9. | CrpouTenbHble MaTEpPHAIIBI 8
10. | BeroHOHACOCHBIE YCTAaHOBKH 8
11. Opranuzanus paboTsl 0ETOHOHACOCHBIX ]
YCTaHOBOK
12. | OkcmnyaTtanus 6€TOHOHACOCHON YCTAHOBKU 8
13. |TTIPOM3BOJACTBEHHAS TTIPAKTUKA 72
14. | Koncynpraimus 8
15. | KBAJIM®UKAIIMOHHBIM SK3AMEH 8
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