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L.IIOSICHUTEJIBHAS 3AIINCKA
Meroaudeckue yka3aHus MO MPAKTUYECKUM 3aHSATUSIM YUEOHOUM TUCHUIUIUHE
«OnpoOoBaHre M KOHTPOJb TEXHOJOTMYECKHUX MPOUECcCOB O000rameHus
MpEeIHa3HAYCHBI JJIs1 CTYACHTOB crieruanbHoCcTu 21.02.18 Obozauienue none3nvix
uckonaemwlx, pazpaboranbl Ha ocHOBe @DeAepanbHOTO TOCYJapCTBEHHOTO
o0pa30BaTeIBLHOTO CTaHAApTa CPeAHEro MPOQPECCHOHAIBHOTO 00pa30BaHUS II0
crieranbHOCTH 21.02.18 Ob02auenue none3nvlx UCKONAEMbIX.

Meronuueckne yKa3zaHUS SIBISIOTCA YacThl0  Y4EOHO-METOAMYECKOTO
KOMILUIEKCA MO JUcHUIUINHE «Onpo0oBaHHE W KOHTPOJb TEXHOJOTHYeCKHUX
NpoueccoB 00OramieHus’» U COJepXKaT 3aJlaHusl, YKa3aHus, TEOPETUUECKUMU
MUHHUMYM, (DOPMYJIbl, HEOOXOAUMBIE JJIsl PEIICHUs MpakTuueckux 3ansatuit. [lepen
BBITIOJTHEHUEM MPAKTUYECKUX 3aHSITUN KaXIbId CTYJEHT 0053aH MOKa3aTh CBOIO
TOTOBHOCTH K BBITIOJTHEHUIO 3aHATHSA: IPOUTH TECTUPOBAHUE, OTBETUTH HA BOIIPOCHI.
[To oxoHYaHUIO 3aHATHS CTYACHT OPOPMIISIET OTUET, 3alIUIIACT padoTy.

B pesynbpTare BbIOJIHEHUS MOJHOT0 00beMa MPAKTUYECKUX 3aHIATHI CTYJEHT
JIOJIKEH YMeTh:

ba3oBasi yacrtp
- oOpabaThIBaTh MPOOY 71 aHAJIN3A;
- BBINOJHATh AHAJIU3bl HA OMNpPEJECICHUE MOKa3aTeleil KauyecTBa MCXOJIHOIO
CBIPBS U TIPOJTYKTOB 0OOTAIICHHUS.
3HaTh:
- 1IeJIM U 33J]a4¥ ONPOOOBaAHMUS;
- BUJIBI TIPOO;
- TpeOOBaHUs, MPEBbABISAEMbIE K TPOOaM;
- METOJIbl 0TOOpa U 00pabOTKU MPOO;
-nipuOOpPHI, PEAKTUBBI I OMNpEJeICHUs ToKa3arejeld KadecTBa IMOJIC3HBIX
HCKOTaeMBbIX;
- metoanueckue cranaaptbl (I'OCThI) onpeneneHusi mokasaTeseil KauecTBa
MOJIE3HOTO UCKOTIAeMOTO.
BapuaruBHas 4acrThb
YMmers:
— TPUMEHATH TEXHUYECKYIO TEPMHUHOJIOTHIO;
— BBIACJSTH U3 TEXHOJOTUYECKOM CXEMbI 00OTallleHUs], COCTABIISIOIINE
e€ TEXHOJIOTUYECKUE MPOIIECCHI;
— YUTaTh TUMIOBBIE TEXHOJIOTMUYECKUE CXEMbl 000TaIlICHHUS.
3HaTh:
— TEXHUYECKYIO TEPMHUHOJIOTHIO;
— TIOHSITUE O TEXHOJOTHUYECKON AUCIUILINHE;
— KJIaCCH(UKAIMIO  TEXHOJOTUYECKUX CXEeM 000TaTUTENHHBIX
MPOIIECCOB;

[Ipu mnpoBeneHWM NPAKTUYECKUX 3AHATUNA MPUMEHSIOTCS  CIEIYIOIIHNE

TEXHOJIOTUU U METOJIbI OOYUCHHUS:
® YOPaKHECHUS — ACHCTBUS 110 HHCTPYKIINU;




e 1pobieMHOe 00yUYeHHUE;
® DEILICHUE KEHCOB;
e paboTa B MaJbIX IPyMIax
[IpaBuia BBIOTHEHUS TPAKTUYECKUX 3aHITUN

Brimonnss MPAKTUYCCKUC 3aHATHUA CTYACHT JOJIKCH:

MIOJITOTOBUTHCS K BHITIOJIHEHUIO 3a/1aHus. [[71s1 3TOro HeoO6X0IMMO BBHITTOTHUTD
BeCh 00beM fomamiHed paOoThl, B YACTH U3YYCHUS TEOPETUUECKUX
MOJIOXKEHUH y4eOHOro MaTepuarna;

3HATh, YTO TMEPE/ BHINOJHECHHEM 3aHITHs OyIyT MPOBEICHBI BHIOOPOUYHBIC
IIPOBEPKH TOTOBHOCTH CTYJCHTOB K BBITIOJIHEHUIO MPAKTUYCCKOTO 3aHATHUS
qyepes3 pelIeHue TeCTOB, JAOMPHUHTOB,

3HATh, YTO MOCJE BHIMOIHEHUS IPAKTUUECKOTO 3aHATH, CTYCHTHI TOJKHBI
OyIyT MpeACTaBUThH OTUET O MPOJIEIaHHOMN padoTe;

3HaTh, YTO IO pe3yJbTaTaM Ka)XJO0Tro 3aHATUS OyAyT TOJBEICHBI HTOTH,
MIPOBEJCHO 00CYKICHUE MOTYYCHHBIX PE3YIbTATOB U CJCIIaHbI BHIBOJIBI.

B nporiiecce moaroToBKH K peIIEHUIO 3a1aHUI CTYJEHTY HEOOXOAMMO:

[TpousBectu aHanu3 yueOHOM JTUTEpaTyphl, IpearaeMon npernoaBareiemM
10 KOHKPETHOM TeME 3aHSTHUs;

MPOU3BECTH  aHanu3 VIHTEpHET HWCTOYHMKOB IO  NPEIJI0KEHHBIM
npemnojasareneM MHTepHET calTam;

MOJATOTOBUTH BOIIPOCHI K MPEMOAABATEIIO 110 U3YYEHHOU TEME;
CaMOCTOSITETILHO OCYIIECTBIATH MOMCK HEOOXOIUMOM MHGOPMAIIHH TI0 TEME
y4eOHOM TUCITUTUTNHBI.

B mnpomecce u3yueHus ydeOHOW AMCIMIUIMHBI HAa Y4YEOHOM 3aHATHH B
y4eOHOM rpynme CTyAeHTY 11eJIecO00pa3Ho:

KOHCIIEKTUPOBATh MpPEJIaraéMblid  MPENOJaBaTeIeM TEOPETUUYECKUM U
WJUTIOCTPATUBHBIN MTPAKTUUYECKUAN MaTEepUAll,

aKTUBHO y4YacTBOBaTh B pEIICHUM Y4YE€OHBIX 3a/ad, IMOCTABJICHHBIX
npenojaBareyieM — mepej  y4eOHOM — Ipymmol ¢ KMCHOJIb30BaHHEM
KaJIbKYJISITOPOB M JPYTUX TEXHUYECKHX CPEJCTB, HEOOXOIUMBIX ISt
pelLIeHUs IOCTaBICHHOM 3a/1a4H;

OBITh TOTOBBIM OTBETUTbH HA MOCTABJIEHHBIN MPENO1aBaTEIEM BOIIPOC;

OBITh TOTOBBIM 33J]aBaTh BOMPOCHI U CAMOCTOSITEILHO MpeaiaraTh pelieHus
10 TTIOCTABJICHHBIM 33/1a4aM U CUTYAIUsM.

B nporiecce 3akpermienus yueOHOro MaTepuaia CTyJICHTY HE00X0IUMO:
O3HAKOMUTBHCS C MMEIOIIUMHUCS HOPMATUBHBIMU JOKYMEHTAMH, B HayKe U
IIPAKTUKE

TEOPHUSIMU, MOJIOKEHUSIMH, 3aKOHAMHU, METOJIAMH U METOJMKAMU, OTHOCSIIIUMHUCS
K TeMe y4eOHOTr0 3aHSATHUS;

BBITIOJIHUTh BHEAYAUTOPHBIC 3aJlaHUs (aHAJIOTHYHBIE) CAMOCTOSITCIIBHO BHE
y4eOHOM ayIUTOPUH;

B ClIyyae BO3ZHUKHOBEHHs MPOOJIEM C pPEIIeHUEM 3a/1aull TIOCTapaThCs HANTH
OTBET Ha BOMPOC B yueOHOU smrepaType win MHTepHET pecypcax u mpu
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HEBO3MOXXHOCTH  TIOMCKa HMH(POPMAIMA  IOATOTOBHTH  BONPOCHI K

Mpero/iaBaTelto.

COBOKYITHOCTb TMPEAJIaraéMbIX PEKOMEHIAIINM MTO3BOJUT CTYJICHTY YCIECITHO
CIIPABUTHCS IIPU PEIICHUH TTPAKTUUYSCKUX 3aHSATHI.

CTyneHTbl, OTCYTCTBOBaBIIME HA NPAKTUUYECKOM 3aHSITUUM B OTBEICHHOE
pacrnucaHueM Bpewms, 00s3aHbl OTpadoTaTh ero (B JAOMAIIHUX YCIOBHSIX) H
MPEJCTAaBUTh BHITIOJIHEHHOE 3a/JaHUE HA MIPOBEPKY.

TpeboBanus k pabouemy MecTy: I[IpakThueckue 3aHSITHS TPOBOMSTCS B
yueOHol aynutopun Ne 404. B ayauTopun HaXoJsATCs BCe CTYACHTHI Tpynnbl. Bo
BpEMSs BBITIOJHEHUSI MTPAKTUUYECKOIO 3aHATHSL CTYJAEHTBI PAaCCaKMBAIOTCS MO JBOE
(Mo ogHOMY, B MUHMTPYIIIAX) 3a y4eOHOe MeCTO. B HaMuum y Ka)j0ro JOJKHBI
OBITH CIICTYIOIINE MPEIMETHI TPYyAa:

® TeTpajb JJIsl MPaAKTUUECKUX paboT;

® KaHIEISIPCKUE MPUHAICKHOCTH (PyUKa, TUHEHKA, MUKPOKAIBKYIISATOP);

® METOJUYECKOe 00eCICUCHHE.

Ha mepBoM 3aHATHM TPOBOAMTCS HHCTPYKTAXK IO TEXHHUKE OE30MaCHOCTH,
CTYJACHTBl PACHUCHIBAIOTCS B CIEIUAIBHOM JKypHaje yd4eTa NPOBEICHHBIX
MHCTPYKTaXKEM.

OueHKa BbINOJHEHUSA 3aJaHUH MPAKTHYECKUX 3aHATHI

OneHKka «OTJHYHO» CTaBUTCS, €CIM CTYJCHT BBINOJIHUI IPAKTHYECKOE
3aHATHE B IIOJTHOM O0OBEME ¢ COOJIOACHUEM HEOOXOIUMOM IOCISA0BATEILHOCTH
JEUCTBUM; B OTBETE IMPABHJILHO M aKKYpPaTHO BBIMOJHSET BCE 3aIUCH, TaOIHIIHI,
BBIUHCIICHUS, TIPABUJIBHO BBHITIOIHSAET aHAJN3 OIIHOOK.

OuneHka «XOpoOLIO» CTaBUTCS, €CIU CTYJEHT BBIMOJHUI TPeOOBaHUS K
orieHke "S5", HO JonylIeHbl 2-3 HE3HAYUTEJIbHBIX HEA0YETA.

OueHka «yJI0BJIETBOPUTEJIbHO» CTAaBUTCSA, €CIAU CTYJCHT BBIMOJHUI
MPAKTUYECKOE 3aHATHE HE TTOJIHOCThIO, HO 00bEM BBIMOJHEHHONW YacTH TaKOB, UYTO
MO3BOJISICT TOJYYUTh MPaBWIbHBIC PE3YJbTaThl U BBIBOJIBI; B XOJI€ NMPOBEACHUS
3aHATHS OBUTH JOIYIIEHBI OITUOKHY.

OuneHka «HeyJA0BJIETBOPUTEJIbHO» CTaBUTCS, €CIU CTYACHT BBITOIHUI
MPAKTUYECKOE 3aHATHE HE TMOJHOCThIO WM OOBEM BBIMOJHEHHOM YacTH HeE
MO3BOJISIET CJIEJIaTh MIPABUIILHBIX BHIBOJIOB.

B cooTBeTCTBUY C y4EOHBIM TUTAHOM TTPOTPAMMBI TTOATOTOBKU CIIEITUATMCTOB
cpenHero 3BeHa no cnennaibHoCcTh 21.02.18 OGoramenue moJie3HbIX HCKOMAEeMbIX
u paboueil mporpaMMoil Ha mpakTHdeckue (J1aboparopusle) 3anatuga no OI1.06
OnpoOoBaHue U KOHTPOJIb TEXHOJIOTMYECKUX MPOIECCOB OOOraleHus:: 22 yaca

2. IEPEYEHb IPAKTUYECKHNX 3AHATUN

Ne n/m TeMa npakTHYeCKHX 3aHATHH KoumnuecTBo yacos
1. IIpakTnueckoe 3ansaTue Ne 1. Pacuer maccel | 2 yaca
MHHUMAJIBHOM MPOOHI.




IIpakTHueckoe 3ansaTue Ne 2 OnpeneneHue
HE00X0aMMOoro yucia mpood. Metoas
OTIPEJICIICHMSI TIOTPEITHOCTH ONMPOOOBAHMSI.

2 yaca

IIpakTueckoe 3anaTue Ne 3 Kontpob
BEILIECTBEHHOI'O COCTaBa TBEPABIX MPOAYKTOB

2 yaca

IIpakTnueckoe 3ansitue Ne 4. Boibop cxeMbl
MOJATOTOBKHU MTPOOHI.

2 yaca

IpakTuueckoe 3ansatue Ne 5. OdopmieHue
pe3ynbTaTOB BbIOOpAa ¥ pacyera CXEMbl
MOATOTOBKHU MTPOOBI

2 yaca

IIpakTHuyeckoe 3anaTue Ne 6. Ananms
BApUAHTOB CXEM I10 00OTAILEHUIO
MUHEPAIBHOTO ChIPbSl U COCTABIICHUE
HEO0O0XO0IMMON TOKYMEHTAITUH.

2 yaca

IIpakTuyeckoe 3ansaTue Ne 7. AHanu3
BAapHAHTOB CXEM I10 00OTalleHUIO
MUHEPAJIBLHOTO ChIPbs U COCTABJICHHUE
HEO0OXOIMMON JJOKYMEHTAIUH.

2 yaca

IIpakTnueckoe 3ansaTue Ne 8. Ananus
Croco0OB MepeMenIMBaHusl MPOo.

2 yaca

IIpakTuyeckoe 3anaTue Ne 9. Pacuer
ornepauuii onpoOOBaHMUs U MOJATOTOBKH MPOO
TOILIMBA

2 yaca

10.

IIpakTnueckoe 3ansaTue Ne 10. Pacuer
orepauuii onpoOOBaHMUs U MOJATOTOBKH MPOO
TOILUIMBA

2 yaca

11.

IIpakTnueckoe 3ansaTue Ne 11. CocraBnenue
CXeM OrnpoOOBaHUS U KOHTPOJIA Ha
oborarutenbHbIX (pabpukax

2 yaca

3. COJEPKAHUE NPAKTUYECKHUX 3AHATUH

IIpakTuueckoe 3ansaTue Ne 1

Tema: Pacuer Mmacchl MUHUMATBHOM MPOOHI.

Pemenue 3amau KonTpons kayecTBa JOOBIBAEMBIX yTieH

Heab: 3akperyieHue Marepuaia U MPUOOpPETEHHUE MPAKTUYECKUX HABBIKOB IPHU

peuIiCHNH 3a4a4 KOHTPOJIA TCXHOJIOIHYCCKHUX ITPOLCCCOB O6OFaIlICHI/I$I

Oo0opynoBanme: pa3IaTOUYHBIN MaTepual

Metoanueckue ykazaHusi: U3y4uTh TEOPETUUECKUNA MaTepual

X0/ BbINOJHEHHUE: BHIIOJIHUTD 3aJaHUS

TGOPGTI/I‘ICCKaﬂ OCHOBA 3aHATHUA

Hekoropoe mnpenenbHOE KOJIUYECTBO Marepuana, B KOTOPOM €IIe€ MOTYT
COXPaHUTHCS BCE CBOWMCTBA MCXOAHOTO (OMpoOyeMoro) marepuaina, COCTABISIET
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MUHUMAJIbHYI0 Maccy mpoObl. JlroOas mpencraBUTeNbHAsE CpeAHsss mpoda WU
npoOa, moxydaemasi B JIIO0OM CTaguM COKpAIIeHHs, JOJKHA HWMETh Maccy He
MEHbIIIE MAaCChl MUHUMAJIbHOM MPOOHI.

MunnmaneHas Macca mpoObl 3aBUCHUT OT CIEAYIOMUX (PaKTOPOB:

- KpyImHOCTH ¥ ()OPMBI KYCKOB;

- IJIOTHOCTA MUHEPAJIOB;

- PABHOMEPHOCTH pacipeiesICHUs: 3epEH U3BJIEKAEMbIX KOMIIOHEHTOB B MaTepHUae;
- coIepKaHus 3TUX 3€PEH;

- TpeOyeMOoi TOUHOCTH ONPOOOBAHMSL.

Maccy npo6 onpeaensoT Mo YMIUPUIECKON popMyIie:

q = kd*, xr,

re d - TuaMeTp MaKCUMalbHOM YacTHIbl, MM; kM 0. - DMIUPUYECKHE KO3(-
(bUIMEHTHI, 3aBUCAIIE OT OJHOPOIHOCTH OMPOoOyeMOTo MaTepuaa, CoIepKaHus B
HEM LIEHHOTO KOMITIOHEHTA U €r0 [IEHHOCTH.

Jnst  orxomoB arioMepanud  MyHABIOAIICKON — arfioMepanuoHHON  (adpuku
OPUHUMAEM CIIEyIoLMe dMnuprueckue ko3gpuuuentsr: k = 0,2; a = 2,0.
[Tonyuaem:

q=0,2'0,25°=0,0125 xr.

Macca wucxomnoi mnpoOsl (60 kr) Oojbplle Macchl MUHUMaJIbHOM MaccChl
npeacTaButesbHOM TpoOsl (0,0125 kr), TakuMm 00pa3om, JaHHAs Mpoda SBISIETCS
NPEICTaBUTENILHON JJIs TAHHOTO BUJIA CHIPBA.

MunuManpHass wmacca MpEACTaBUTENBHOW NpPOOBI JIE CUTOBOIO aHAIM3a
(ompeneneHus rpaHyJIOMETPUUYECOTO COCTaBa PYJbl) 3aBHCUT OT pa3Mepa KyCKOB
onpobyemoro matepuana. [Ipu onpoboBanuu pyn HauboJbIee pacIpoCTPAHEHHE
nostyursia ¢popmyna JIokoHOBa, PENIJIOKEHHA UM B PE3YJIbTaTe MaTEMaTUYECKON
00pabOTKH OMBITHBIX IAHHBIX PA3JTUYHBIX UCCIICIOBAHUI:

qrp=0,02d* + 0,54,

TJI€ rp — MUHUMAJIbHAS Macca MpoOkI 171 CHTOBOTO aHAJIN3a, KT

d - pazMep MakCUMaJIbHBIX KyCKOB, MM.

qrp=0,02:0,25%+ 0,5:0,25 = 0,126xr = 1261

OcHoBHBIE POpMYIIBIIO [IpedenbHyio Hopmy HA COJlEpKAHUE BUAUMOMN MOPO/IbI
I KOHTPOJIbHOM OpaKOBKM YCTaHABJIMBAIOT B KUJOTpaMMax Ha OJHY
BaroHETKY MJIM B MPOLEHTAX JJISl OTAEIbHBIX YYaCTKOB U MECT pabOTHI.
Crkuoxy ¢ noObium  yuacTka mnpousBoaar 0,5% 3a KaxIblii MPOIEHT
NPEBBIIICHUS TTPENEIbHON HOPMBI U TIPH NMpeBbIIeHNH HOpMBI 150% u Goree
yrojb OpakyrT MOJHOCTHIO.

Yuacmrxoeas mnopma 30nvHocmu (CpenHsig) Ha HACTyNaKIUN TEepUo
yCTAaHABJIMBAETCS UCXOJs U3 CPEAHEAMHAMHYECKUU 30JbHOCTU PACUETHOMU
YacTH Tiacta (C CyMMapHOW MOIIHOCTHIO MOPOJHBIX MPOCIOUKOB HE Oojee
20% oOmuieil MOIHOCTH YHCTBIX YTOJbHBIX MAa4€K) C YUYETOM JIOMMYyCTUMOTO
3aCOPEHUS YTJIs BMEUIaIUuMU nopojgamu [6]:

mes '65
Ajy = Afy + —

. AC _ AC ,
My, - 61111 + Mgy ° 6&1 ( o rm)



rae AS,, My, ¥ 8, —CpelHeInHAMUYECKas 30JIbHOCTh,  MOIIHOCTh "
IJIOTHOCTh pacuy€THON YacTH IUIacTa Ha y4acTKe, MOoJJIeXaleM oTpaboTKe B
IIAHUPYEMOM IIEPUOJIE, COOTBETCTBEHHO B %, M M T/M°;

A5, Mgy U Ssy—CpenHeIMHAMUYECKast 30JIbHOCTh, MOIHOCTh M IUIOTHOCTb
IOpoJ B HEMOCPEACTBEHHOW KpOBJIE IJIacTa, MOMaJaeMbIX B JNOObIYY MpHU
BBIEMKE I1J1aCTa, COOTBETCTBEHHO B %, M U T/M>,

CpenHenuHaMuuyecKre 3HaUeHUs nokaszaresneil B popmye (60) BIUMCISAIOTCS
10 JTaHHBIM aKTOB OTOOpa MIACTOBBIX MPoO Mo (GopmysiaM, IPUBEACHHBIM B
pabote [1].

3acopeHue yras OOKOBBIMM TOPOAAMH, BBIPAKEHHOE JKBHBAJICHTHOW €My

MOIIIHOCTBIO CII0SI TIOPOJIbI,

Me = (A5 — Afns) * Muns * s

o (Accsn - Ag) *O6n

rae AS—305IbHOCTh TOOBIBAEMOM Ha ydacTKe FOPHOM MacChl, COOTBETCTBYIOMICH
30JIbHOCTH IKCIUTYaTallMOHHBIX P00, %o;
A, ;—CpeHeIMHAMIYeCKast 30JbHOCTD IKCILIYaTallMOHHOH (BBIHUMAEMOM) YacTh
miacra, %;
Opns— TJIOTHOCTH YMCTBHIX YTOJIBHBIX MAa4YeK M MOPOIHBIX MPOCIOUKOB, BXOASIIUX
B DKCIUTyaTalMOHHYIO YacTh IUIACTA, onpeensemas 1mo popmyie (57), T/m’;
My, — CPeAHEAMHAMHUYECKAss MOUIHOCTh 3KCIUTYyaTallMOHHOM YacTH IulacTa 3a
WCTEKIINN IEPUOJ, M.
Bennunna mg, B dhopmyne (60) He AOMKHA MPEBHINIATH: B OUYUCTHBIX 3a005X C
VWHJVBUAYAJIBHOW KPENBIO 3HAYCHUM, YKA3aHHBIX B NPWIOKEHUU 13; B OUMCTHBIX
320051X C MEXaHU3UPOBAHHOMN KPEMbIO

) MJ

my, + 4,4
m =, M.
om 100
H cACJIbHadA HOpMaA COACPKAHUA BJIAaru AJid KaXKI10T'0 ydaCTKa
p p p p ; y
Wp _ Wp n l/Vnﬂ.max - ann_min n Wp
ya = Y'mLH ) op ’

rae WP  —cpennee conmepskanue Bary B SKCILTyaTalMOHHON 9acTH MIacTa (1o
IJIACTOBOIIPOMBIIIIIICHHBIM ITpoOam), %;
p p
Winmax ¥ W, min——MaKCHMalIbHOE 1 MUHUMAIIbHOE COAEPIKAHUE BJIary B IJIaCTe
(M0 TIaCTOBOMPOMBITIUICHHBIM TIpo0am), %;
M/()I;)—yBeJ'H/I‘-IeHI/Ie BIIQYKHOCTH YTJIS HAa y9aCTKE BCIICACTBUE €T0 OPOIICHUS (110
HOpMaM), %.
Ckuaka TOpoOJbl C TOPHOM MacChl, MOOBITOM Y4YacCTKOM 3a CYTKH, TpHU
2 9
MIPEBBIICHUN YCTAaHOBJICHHON Y9aCTKOBOW HOPMBI 30JIbHOCTH
. c __ Cc
0, = Qd) (Acb qu) -
on - c _ c ) )

Af — Agy
e Qgp—daxruyeckas 100bYa y4acTKa 3a CyTKH, T,

A%—(baKTI/I‘leCKaﬂ 30JIbHOCTD YIJISI 332 CYTKH, %0;
Ay — YJacTKOBas HOpMa 30JbHOCTH, %o;



AS—30JIbHOCTB TIOPOIBI KPYITHOCTBIO >25 MM, %.

CkuIKy MOpoabl ¢ TOPHOM MAacChl MpU MPUEMKE MOTPEOUTENIMH B CIydae
NPEBBIILICHNUS PACUYETHBIX HOPM 30JIbHOCTH OMpEAeNAoT 1no ¢opmyne (64), rae
BMECTO Ay MOJCTABIIAIOT PACYETHYIO HOPMY 30JIbHOCTH Af.

[Ipu pacuerax ¢ HOTPEOUTEIIMH O COACPKAHUIO BUAUMOMN MOPOABI CKUIKY
HOPOABI TPOU3BOAAT C TOPHON MacChl CBEpX HOPM, npeaycmorpeHHbix ['OCTom, n
C HOCIIEAYIOIIEN KOPPEKTUPOBKOW 30JbHOCTH YIJIsl. 30IbHOCTD YIUISI CHHXKAETCS Ha
0,6% 3a KaXXAbI MPOIEHT CHATOW MOPOIbI IIPH 30JIbHOCTH YT 10 15% 1 Ha 0,5%
MIpU 30JIbHOCTH YT cBbilie 15% [8].

IMPUMEP. Ornpenenutb ckuaky c 100brun yyactka 600 T, ecnu paktuyeckoe
COZIEpKaHKWE BUIMMOW MOPOJBI HA OJHY BarOHETKY COCTABIISET 32,5 KI IpU HOpME
25 Kr.
Pewenue.
OmnpenensieM MPEBbIIICHHE HOPMBI COACP>KaHUS BUAUMON MOPOIbI
b—c
- 100
c
b — ¢dakTryeckoe copepkaHue BUIUMON OPOAbl HA OJIHY BarOHETKY

C — HOpMa
Ckunka ¢ 1oOsau

a =

_ 0,5-a
U =CQ 50
Q¢ — haxTuueckas n00b¥a yyacTKa

T,

3apaya Omnpenenuth CKUAKY ¢ 100buM ydactka 1000 T, ecnu dakTudyeckoe
coJepXaHue BUAMMOW Toponabl cocTaBisieT 15,2% npu Hopme 12 %. Ortser
OKPYTJUTH JI0 IEJIOT0 YHCIA.

3apava. [lmact paspabateiBaeTcs aByms jaBamu Ne 1 m No 2. KavecTBenHas
XapaKTepUCTUKA TulacTa H J0OBIBa€MBIX yIVIEM mpuBeAeHa B Tabm. 13.
XapakTepucTUKa TMOPOJI KPOBIM W TOPHO-TEOJIOTHYECKHX YCIOBHM JOOBIYM Ha
yuacTke TIpuBejieHa B Tabn. 14. Cpennee cojepanue Baaru B yriae W = 6%,
xoseGanus pnaru W - =6,5% u M/Hpjl.min =5,5% (110 TI1acTOBONTPOMBIIUIEHHBIM
npobam).

Paccunrtarh yuacTKOBYIO HOPMY 30J1bHOCTH U HOPMY COJIEpKaHUS BJIArU.

Pemenne.

1. 3anmonusem Tadin. 13.

B ucrexmem nepuoje:

nmo saBe Nel rpadper 3, 4, 5, 6, 7 u 8 crpoku «Htoroy» 3amosiHsIEM
cpeaHeapruPMETHICCKUMH MTOKA3aTeISIMU:

0,8+ 0,7
mq_y_n = T = 0,75 M,
1,42 + 1,44 ;
ayn =T 5 = 1,43 /M
. 8+ 12
A wyn — 2 =10%



_0,25+0,25

My = —————=0,25m;
2,4+ 2,5 ,
=y = 245T/m
. _75+80
Ay =——5— =T775%

IJIOTHOCTH B Tpade 9 onpenensieM o hopmyie
dmy + 6,m,
mil —

0,75-1,43+ 0,25-2,45

nal = 0,75 + 0,25 = T/M
30JIbHOCTH B Ipade 10 onpeaensiem no Gpopmyiie
my 8, A + m,8,45

m,8; + m,9,

e = 0,75-1,43-10,0+0,25-2,45-77,5 _ o

il 0,75+ 1,43 + 0,25 - 2,45 °
no mae Ne 2 rpadpet 3, 4, 5, 6, 7 u 8 crpoku «HWrtoro» 3amosiHsIeM
cpeaHeapupMETHUECKUMH MOKa3aTeIsIMU aHAJIOTMYHO pacuéTy 1o jiape Ne 1;

MJIOTHOCTH B Tpade 9

T/M
m;+ m, /

3

c —
mal —

_6ymy + 6,m,
mil —

,  T/M3
mq + m,
30715HOCTB B rpade 10 onpenensieM o popmyiie
m;0:45 + m,8,45
my6, + m,6,
[110THOCTH M 3051bHOCTD B cTpoke «MToro mo miacty» (rpadst 9 u 10):
1,69-320 + 1,58 - 450

Onna = 320 + 450
34,6 -320 + 30,3 - 450
- =321 %

ASs =
2 320 + 450
B nmanupyemom nepuoze:
IUTACT XapaKTepHU3yeTcs MIACTOBBIMU MPOOAMHU UCTEKILIEro EpHO/a;

IUIOTHOCTH M 30JIBHOCTH B cTpoke «MTtoro mo miacty» (rpadst 9 u 10):
1,69-500 + 1,58 - 400

C —
Annl -

= 1,63 1/Mm3

= =164 3
O 500 + 400 64 T/M
4o _3%6:500+303:400 y
e 500 + 400 o
2. OHpe,Z[CJ'I}ICM 30JIBHOCTH paC‘-ICTHOfI qJacCTHU 1JjiacTta B OYUCTHBIX 3a60;1x Ha HHaHpreMLIﬁ

nepuoa. [IpuHMMaeM MOIIHOCTh TOPOAHBIX MPOCIOWKOB 20% 0O0mel MOIIHOCTH YHCTHIX

YTOJIbHBIX MAYeK:

mo saBe Ne 1 (cm. ta6sm. 13)

. 0,75-1,43-10,0+0,75-0,2-2,45-77,5

L 0,75-1,43 +0,75-0,2 - 2,45

1o JyaBe Ne 2

T 095-1,35-9,0+095-0,2-2,45-750 26.5 o
2 = 0,95-1,35+ 0,95 0,2 - 2,45 e

10 YYacCTKYy

=272 %
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. 27,2-500 + 26,5 - 400

e 500 + 400
1. Onpez[en;leM MOIIHOCTD BKCHHyaTaHHOHHOﬁ qJaCcTu I11j1aCta B HCTCKIIECM

nepuoje (cm. Tadma. 13)
_ (0,75 +0,25) - 320 + (0,95 + 0,25) - 450

=269 %

M = 320 + 450 =Lizw
2. [To mamnpiM Tabn. 13 u 14 ompenensieM 3acOpeHHE YTIIs BMEMIAIOIIUMHU
nopojiamu mo popmyre
(37,0 -32,6)-1,12-1,63
Mgy = = 0,062 m

(87,1 —-37,0)- 2,61

[To mpunoxenuto 13 npu cpeqHeAMHAMUIECKOM KOd(DPUITMEHTE MPOYHOCTH
4,9 (cm Tabn.14) maxogum mg, = 0,07. PaccueTHoe 3HayYeHUE Mg, HE
MPEBBIIAET TAOTUYHBIX.

3. OrnpenensieM y4aCTKOBYHO HOPMY 30JIbHOCTH 1O (popmMyJie
AS, = 26,9 + 0062261 (87,1 — 26,9) = 31,8 %
yi ’ 1,12-1,63 + 0,062 - 2,61 ’ ’ ’
4. OmnpezensieM y4aCTKOBYIO HOPMY COJIep KaHUs BJIaru 1o Gopmyiie
6,5 —5,5
Wy = 6,0 + —— +10=75%
Tabmnma 13
KauecTBeHHas1 XapakTEepUCTHKA T1acTa U JOOBIBAEMOT0 YIJisl Ha YYacCTKe
HanmeHos | 1ob6bl XapaKTepucTMKa aKCNAyaTauMOHHOM YacTu 301bHOCT
aHue ya, nnacra b
OYMCTHbLIX | TbIC. | YUCTble yrosbHble Mpocnonkn Ntoro no | pobbiBae
BblpaboTo |T. NayKu nopoapl nnacry MOTO
K no m‘{.y.r 5q.y.1 Act{.y.rv mnp é‘Hp ACHpJC 51111 ACHJIJ(; yrna
naacry M| T M| T T AS %
/M3 /M3 /™3
1 2 3 4 5 6 |7 |8 9 |10 11
B ucrekwem nepuoae
Naga Nel - 08 14| 120 [0,2| 2, | 75,0 | - - -
2 51| 4
- 07114 80 |0,2| 2, |800 | - - -
4 5|5
Utoro no| 320 1, | 34,6 -
nase 69
NaBa No2 - 1,0 113 79 |03 2, | 720 | - - -
0 6
- 09 14| 100 [0,2| 2, | 78,0 | - - -
0 3
UWtoro no| 450 |095(13| 90 (0,22, | 7501, | 303 -
nase 5 5 145 58
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Utoro no| 770 - - - - - - 1, | 32,1 37,0
nnacry 63
Ha nnaHupyembin nepuog,
Naea Nel - 08 14| 120 [0,2| 2, | 75,0 | - -
2 5 4
- 0714 80 |02 2 |800 | - -
4 5 5
Utoro no| 500 (0,75/1,4| 10,0 (0,2| 2, | 77,5 | 1, | 34,6 -
nase 3 5 145 69
NaBa No2 - 1,0 | 1,3 79 10312, |720 | - -
0 6
- 09|14 100 [0,2| 2, | 78,0 | - -
0 3
Utoro no| 400 |095|1,3| 90 |02 2 | 7501, | 303 -
nase 5 5 145 58
Utoro no| 900 - - - - - - 1, | 32,6 37,0
nnacry 64
Tabnuua 14
XapakTepucTruKa OpoJ KPOBIH U TOPHO-T'COJIOTMICCKUX YCIOBUH JOOBIYN Ha
Y4acTKe
HavmeHoBaHMe XapaKTepuCTMKa KPOB/M MnaacTa B
OYMCTHBIX % TO4YKax oTbopa niacToBbix NPob s
BbIpaboTOK © o : % 5
I_\ 5 = -~ o\o 2 (O] e}
o3 S s S 5 s > "
s = o g %) L) - Q S 9
3 g 2 3 2. | S To08 | og
S x o) 5 = 0 g e o c 2
g g 6 E oS> | 9 I3 | 52
S = C I o =50 o 9
g 2] S = E T © 0 o o E
2 £ " 2 = e 5|
> = c 3 393
= ™M 2 2c
Naga No1l < 40 | vinameuayansHoe | Anesponut | 2,4 85,0 2 -
< 40 To e To e 2,6 87,0 2 -
WToro no nase - - - 2,5 86,0 2 320
Nasa Ne2 < 40 | vnamsuayanbHoe | Mecyanuk | 2,7 88,0 7 -
<40 To e To ke 2,8 89,0 7 -
WUToro no nase - - - 2,75 ] 88,5 7 450
Bcero no y4yacTky - - - 261 87,1 4,9 770

®opma orvera: CTyACHTHl MNPEACTABISIIOT Ui MPOBEPKH PE3yJbTaThl CBOEH
paboThI, BBIMOJHEHHbIC MO 33JaHUAM B PadOUMX TETPAuiX sl MPAKTUYECKHUX

3aHATUU

Tema:

NOTPEHIHOCTH OMPOOOBAHMUS.
Pemenue 3agau OT60p TOBapHBIX MPOO

IIpakTuyeckoe 3anaTue Ne 2
Onpenenenue HeoOXoauMoro uyuciaa npo0. MeTtoabl

omnpeeICHUs
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Heab: mnpuoOpereHrne NPAKTUYSCKUX HABBIKOB MPU PEIICHUU 3a7ad OTOOp
TOBApHBIX MPOO
OobopynoBanme: pa31aTOUYHBIN MaTepual

MeToanyeckue yKa3aHUs: U3yYUTh TEOPETUUECKUN MaTepUall

X0/ BbINOJIHEHHE: BBITIOJHUTH 3aJaHUSI
Teopernyeckas OCHOBA 3aHATHS
KonuuectBo mopuuit, orbupaemeix mo 'OCT 10742—71, onpenenstor
1o npuyioxenuto 11.

[Tpunoxenue 11
UYwucno oroupaembix mpod o 'OCT 10742-71

Macca naptuu, T Yucno nopuuid, HE MEHEe
1o 300 15

Cspize 300 o 600 1 (ot kaxabix 20 1)
Cspize 600 30

Maccy nopyuti HaxoAsAT MO NPUTOXKEHUIO 12.
[}

[MpHuoxenne |12
Macca nopuuit no FOCT 10742—71

Maxkcumantunfl pasdep

9acTU, MM 13

25 50 100 125 150 200 300

Macca nopumn, kr

0.6‘ £.51/2.8

5.0| 7,0 9,0| I0.0‘ 12,0

HUnmepesan epemenu oTOOpa MOPIUMN U3 TOTOKA
(60 M)
t=——M
On

rae M —wmacca onpodyeMoi napTuu, T;

(Q—Tpon3BOIUTETHLHOCTH KOHBEHEpa, T/4;

N— KOJINYECTBO MOPLUH.
3agaua 83. OnpenenuTh KOJIUYECTBO MOPUUNA W HMHTEpPBAl UX OTOOpa OT
naptud  torumBa  maccoil 400 T, OTrpyX)aemMoro - KOHBEHEPOM.
[IpouszpoaurenbHOCTh KOHBeHepa Q = 200 /4. OrBeT. 20 mopmuii, 6 MuH.
3apaya 84. OnpenenuTh KOJIWYECTBO MOPIUN W HUHTEpBaI HX OTOOpa OT
nmaptun  tormBa wmaccod 1000 T, oOTrpyxaemoro KOHBEHEpOM.
[IpousBonurenbHocTh kKoHBekepa Q=400 /4. OTBeT, 30 mopuuii, 5 MuH.
3agaua 85. OnpenenuTs KOJIMYECTBO MOPLUUNA M MHTEpPBaAl UX 0TOOpa, eciu
yroJib OTTpYy’KaeTcsi KOHBeepoM mpouszBoguTebHOCTRIO Q=200 T1/4. Bpems
pa6otsl kouBeiiepa 4 4. OTBeT. 30 mopuuit, § MuH.
3agaua 86. OnpeneauTs KOJTUYECTBO MOPUUN U Maccy MpoObl, 0TOUpaeMoil oT
TONJMUBA, IOTPYKEHHOTO B  4YEThIpE  JKEJIE3HOJOPOKHBIX  BaroHa
rpy30MoabeMHOCTHIO 63 T. MakcuMalibHasg KpPYNHOCTh KycKoB B yriie 300 Mmm.
Orser. 15 mopuuit, 180 kr.

WH,
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3agava 87. OnpeaeuTh KOJIMYECTBO MOPIUN U Maccy MpoObl, OTOUpaeMOi OT
NapTUM TOIJIMBA, TNOrPYKEHHOro B 11 JKeNe3HONOPOXHBIX BaroHOB
rpy30n0a6eMHOCTBIO 50 T. MakcumasibHast KDyITHOCTh KYCKOB B yriie 200 MMm.
OTrBeT. 28 mopuuii, 280 Kr.
3anaua 88. OnpenenuTh KOJIMYECTBO NOPIUU U MacCy NpoObl, OTOMpaeMoOn OT
TOIUIMBA,  OTTPY’XaeMoro mnoTpeOuTeNt0 B  IIAXTHBIX  BaroHeTKax
BMECTUMOCTBIO 2 T, €CJIM YUCJIO OTIPABICHHBIX BaroHetok 3a cmeny 400.
MakcuMmanbHass KpynHocTh KyckoB B yrie 200 mm. OtBeT. 30 mopuuun, 300
KT.
3agaua 89. /lu1s onpeneneHus coAepKaHUA BUAUMOMN MOPOJBI OT NAPTUH
TOIJINBA OTOOpaHa KOHTpOJIbHAs Npoba B KojauuecTBe 15 mopuuii mo 15 kr.
[Tocne pacceBa npoObl HA CUTE C OTBEPCTUSIMHU 25 MM U3 HAAPEUIETHOTO
npoaykTa Beiopano 0,5 kr mopoabl. OnpenenuTb coaepkaHue BUIUMOM
nopoAsl B yrie. OtBeT. 2,9%.
AptromuH ctp 30-31
®opma orvera: CTyAEHTHl NPEACTABISIOT Ui MPOBEPKU PE3YJIbTaThl CBOEH
paboThl, BBIMOJIHEHHBIE MO 3aJaHUSIM B PabOUYMX TETpadsX s MPaKTUYECKHX
3aHATHI

IIpakTueckoe 3ansaTue Ne 3.
Tema: KoHTpoJib BElIECTBEHHOI'O COCTaBa TBEPABIX MPOTYKTOB
Pemenue 3anay [lnactoBbie U 3KCIUTyaTallMOHHBIE TPOObI
Heasn: [IprnobpereHne npakTHUECKUX HaBBIKOB B 00JI1aCTH pPEIIEHUE 3a1a4
IUTACTOBBIE U SKCIUTyaTallMOHHBIE TPOOBI
O6opynoBanme: pa3aTOYHBIN MaTepUal

MeToauyecKkue yKasaHUsi: U3yUYUTh TEOPETUUECKUN MAaTEpHAIT

Xo/a BbINOJIHEHHE: BBIOIHUTH 3aJaHHS

B-1. 3aganue 1. OnpeneauTs MOIHOCTD, 30JIbHOCTh U MJIOTHOCTh: BCETO
mjiacra, HJKCIUTyaTallMOHHOW 4YacTW IJ1acTa, YrOJBHBIX TAa4eK, a TaKxke
NPaBUJIBHOCTH OTOOPA MIACTOBON MPOOHI.

PesynbraTel amanms3a 1maacToBo-mTuddepeHIIHAIbHON W IIJIACTOBO-
IIPOMBINIJIEHHON Ipob mpuBegeHsl B Taba. 1 u 2.

Tab6muma 1
PesynbpTaThl aHanusa naactoBo-auddepeHnnaibHoi NpoOs
No MomtaocTs, HaumenoBaHue nmadxu, mopogHOrO IInorHOC A, %
n/ navYKu H IIPOCJIOHUKA, X KpaTKaa Th,
b IIOPOJHOIO XapaKkTepPHUCTUKA Kr/m3
1 0,61 Mauka yrna 1250 5,0
2 0,24 FNAMHUCTBLINA cnaHew, cpeaHeit KpenocTu 2150 75,0
3 0,34 Mauka yrna 1290 5,4
4 0,04 Mec4yaHUCTbIN CnaHew KpenKkui 2430 82,3
5 0,45 Mauka yrna 1320 7,2
Tabnuna 2

Pe3ynbraThl aHanM3a mi1acToOBO-MPOMBIIIIIEHHON MPOObI
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UP. AS, VT, S Qf RO /KT Y, | L Cos,
% % % % MM %
4,5 6,5 32,0 28 34000 14 -- —
Pemenue.
1. OmnpenensieM 001y MOIIIHOCTb, 30JIbHOCTh M TUIOTHOCTH IIACTA MO
dbopmynam :
mog=mqy+ my, +msg+my+ ms,M
. M6 AT + my8,A5 + .+ my 8, A% o
= , %
my8; + my6,+...+m, 6,
50 _ Symq+ domy+-+ é‘nmn’ KF/M3
mqi+ my+-+ my
2. OnpenensieM MOIHOCTD, 30JIbHOCTD U INIOTHOCTB KCIUTYaTallMOHHOU
4acTu 1yacta (MopoJIHbIe MPOCIOUKU MOIITHOCTBIO >0,01 M He
BKJIIOYAEM):
my=my + ms + me
c _ m161A§ + m353A§ + m565A§
> m161 + m353 + m555
617’",1 + 63m3+ 657715
> my+ mz+mg
3. MOMIHOCTB, 30IbHOCTh U IJIOTHOCTH YTOJIBHBIX MMaueK OYIyT paBHbI
My = My M, AG=A5%, 8,,=6, KI/M>, TaK Kak Ipocioikos nopoast <0,01
HET.
4. Haxoaum pacxoxaeHue B 30JIbHOCTH IKCIUTyaTallMOHHOW YacTu
I1acTa U MIaCTOBO-IIPOMBIIIUICHHON MTPOOKI IO (hopmyIie
AL — A7
=1 100
u
[Tonyuennoe pacxoxaenue menee 10% —racToBbie TPOObI OTOOPAHBI
MPaBUJIBHO.

®opma otvera: CTyACHTBHI TPEACTABISIIOT IS MPOBEPKU PE3yJIbTAaThl CBOCH
paboThI, BBHIMIOJHEHHBIC MO 3aJaHHSAM B PaOb0UYUX TETPAIAX IS MPAKTHUYSCKHUX
3aHATUA

IIpakTuueckoe 3ansaTue Ne 4
Tema: BriOop cxemMbl MOATOTOBKH MPOOBHI.
Pemenne 3amau OT60p npood
Heab: [IprnoOpeTeHne NpakTHYECKUX HABBIKOB B 00JACTH PEIICHUS MPAKTUYECKUX
3a/1a4 mpu 0TOOpE Mpod
Oo0opynoBanme: pa31aTOUYHBIN MaTepHal

Metoanueckue ykazaHusi: U3y4uTh TEOPETUUECKUNA MaTepual

XO}I BBINTIOJIHCHHUE: BBITIIOJTHUTD 3aaHUA
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OBIIME TEOPETUYECKUE CBEJEHU A
KonuuectBo mopuwmii, orObupaembix mo 'OCT 10742—71, onmpenensitoT 1o

npuioxenuto 11.

Maccy nopuui HaxOIAT N0 IPUI0KEHUIO 12.
WHuTepBan BpeMeHH 0TO0Opa MOPLHA U3 MOTOKA
(60 M)
t=———,M
Qn

rne M —wmacca onpoOyeMoit napTuu, T;

(Q—Tpou3BOAUTENHLHOCTH KOHBEHEpa, T/4;

N— KOJIMYECTBO MOPLIMM.

OcHoBHbIe (opmynbl. Macca mopuuu npu oTOOpe MpoObl M3 IMOTOKA:

WH,

KOBILOBBIM Npo6ooT6opHUKOM [TK

_ @b
m= 360’ KT
ckpenepHbiM npobooTdopHuKoM [1C
Qbsina
m = ————, KT

3,6v
rae Q— macca onmpoOyemMoro moToka, T/4;
b — mupuHa KoBIIIa, M;
V — CKOPOCTb JIBJKEHHUSI KOBIIIA, M/C;
0L— YT0Jl ME /Ty HaNpaBJICHUEM PACTBOPA KOBIIA M OCHIO KOHBelepa, rpayc.

[MpHanoxenne 12
Macca nopuwit no N'OCT 10742—71

i st e ki 13 | 26 | 50 | 100 | 125 | 150 | 200 | 300
Macca nopusi, Kr 0,6 ‘ 1,5 2,5] 5,0 I 7,0 9,0 10,0 { 12,0
3ananue 1.

OnpenenuTs YUCio MOPIUA, Maccy MpoObl U UHTEPBAJI OTOOpa MOPIUU OT

KOHIIEHTpaTa, OTTPYy’KaeMOro NOTpeOUTEI0 KOHBEHEPOM TPOU3BOAUTENHLHOCTHIO
=300 1/4, ecntut BpeMst paboThI KoHBeHepa T=7 u, mupuHa KoBIIIa MpoOO0TOOPHHUKA
[TIK-1 b = 375 MM 1 cKOpPOCTh ABMXXKEHHUA KoBIa v =2,16 M/c.

BapuaHntsl Kk 3aianuio 1

Ne Q, T/ | T,u | b,mm | v, Ne Q, T,u | b, v,

BapuaHTa m/c | BapuaHTa | T/u Mmm | m/c
1. 290 7 375 2,16 | 12. 320 |7 375 2,16
2. 270 6 375 2,1 13. 280 |6 375 2
3. 260 5 375 2,15 | 14. 270 |7 375 2,16
4, 250 4 375 2,2 15. 260 |5 375 2,1
5. 300 7 375 2,1 16. 270 | 6 375 | 2,15
6. 320 6 375 2,16 | 17. 270 |5 375 2,2
7. 300 5 375 2,16 | 18. 305 |4 375 2,1
8. 290 6 375 2,1 19. 322 7 375 2,16
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o. 250 5 375 2,15 | 20. 300 |7 375 2,16
10. 260 4 375 2,2 21. 280 |6 375 2,1
11. 315 7 375 2,1

Pemenue.

1. Omnpenensiem maccy onpoOyemMoii mapTuu

M=Q-T,T

2. Ywucno nopuuit Haxoaum o npuioxenuto 11 (p = 30).

3. Maccy nopuuu onpesensiem o hopmyse. Baixkno snauenue b =375
MM TiepeBecTd B M. OTBET OKPYTIJIsSieM 10 JeCSIThIX.

m =

Qb
3,6v’

KT

4. OmpenensieM Maccy mpooOb
an =p'm
5. WurtepBan orbopa mopiuwmii onpeaesnseM mo popmysie

t

_60M

=

MHUH

I[MTPUJIOXEHME 11

Ywucio oroupaembix npod mo I'OCT 10742-71

Macca naptumn, T Yucno nopumnii, He meHee
[o 300 15

Cebiwe 300 go 600 1 (oT KaxkapIx 20 T)
Cebiwe 600 30

3amaya 2. OmpenenuTh YHMCIO MOPLHHA, Maccy MpoObl W HWHTEpBal ortbopa
OTTPY’KAaEMOr0  MOTPEOUTENI0 KOHBEHEPOM
NPOU3BOAUTEILHOCTEIO O — 500 T/4, ecau Bpemst paboThl KoHBewepa T =6 d,
mupuHa koBia npoooordopHuka [IC-2 b = 500 MM, CKOPOCTH IBUIKEHUS KOBIIIA
v =3,51 M/c, yron Mexay HampaBlICHHEM pacTBOpa KOBIA U OChIO KOHBeHepa

Imopunu oT KOHICHTpATA,

a=45°.

Otser. p — 30 mopuuuM,,=420 kr; 1= 12 muH.

BapuaHTtsl K 3aaue 2

Ne Q,7/4 | T,u |b,mm |V, a | Ne Q, T,u | b, v, a

BapWaHT m/c BapuaHTa | T/u MM | m/c

a
1. 500 6 500 3,51 | 45° | 12. 500 |7 500 |3,51 |45°
2. 490 6 500 3,5 45° | 13. 490 |6 500 | 3,5 45°
3. 480 5 500 3,4 45° | 14, 480 |7 500 |34 45°
4, 470 4 500 3,3 45° | 15. 470 |5 500 |3,3 45°
5, 460 |7 500 | 3,45 |45° | 16. 460 |6 500 | 3,45 | 45°
6. 450 6 500 3,51 | 45° | 17. 450 |5 500 | 3,51 |45°
7. 500 5 500 3,5 45° | 18. 500 |4 500 |3,5 45°
8. 490 6 500 3,4 45° | 19. 490 |7 500 |34 45°
9. 480 5 500 3,3 45° | 20. 480 |7 500 | 3,3 45°
10. 470 4 500 3,45 | 45° | 21. 470 |6 500 | 3,45 | 45°
11. 460 7 500 3,55 | 45°
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Pemenue.
1. Ompenensiem Maccy onpoOyemMoii mapTuu
M=Q-T,t
2. Yucno nopuuii HaxoauM 1o npuioxenuto 11 (p = 30).
3. Maccy nopuuu onpenensieM o popmysie. Baxkno 3nauenue b =500

MM IepeBecTd B M. OTBeT OKPYIJisieM 10 1eCAThIX.

B Qbsina
m = 3.6 , KT

4. OmpexnensieM Maccy MpooObI
an =p'm
5. Hntepran orbopa nopiuii onpenesnseM no Gopmyre
60 M

t=——

On
3agaua 3. OnpenenuTh KOJUYECTBO MOPIUU M MHTEPBAT UX OTOOpa OT MapTHUHU
tormBa Mmaccot 400 T, oTrpyxkaemoro KoHBeiliepoMm. IIpon3BOIUTENBLHOCTH
konBerepa Q = 200 1/4.
Otgert. 20 nopuwuii, 6 MUH.
3agaua 4. OnpenenuTb KOJUYECTBO MOPIMI M MHTEPBAJI UX OTOOpa OT MapTHU
tormmBa Maccot 1000 1, oTrpyskaemoro KoHBeiiepom. I[Ipou3BOAUTEIBLHOCTH
kouBeiiepa Q=400 1/4.
Otser. 30 nopuuii, 5 MuH.
3agaua 5. OnpenenuTs KOJIMYECTBO MOPLUUN W MHTEPBAJ UX 0TOOpA, €CIU yroib
OTTpy>KaeTcsi KOHBeWepoM Mpou3BOAUTENLHOCTEIO Q = 200 1/4. Bpemsi paboThl
KOHBelepa 4 4.
Otser. 30 nopuuii, 8 MUH.
3agaua 6. OnpenenuTh KOJIMYECTBO MOPLUMM M Maccy HpoObl, oTOMpaeMoil OT
TOTLINBA, NOTPY>KEHHOT'O B YeTbIpe KEJIE3HOI0POKHBIX BaroHa
Ipy30M0IbEMHOCTHIO 63 T. MakcuMalibHasi KpyIHOCTh KyCKOB B yrie 300 mm.
Otser. 15 nopuuit, 180 kr.
3agaua 7. OnpenenuTh KOJIMYECTBO MOPIHMK M Maccy HpoObl, oTOMpaeMoil OT
NapTUM  TOIUIMBA, IMOTPYy>KEHHOro B 11  Kelne3HONOPOKHBIX  BaroHOB
rpy30n016eMHOCTBIO S0 T. MakcuManbHast KpyIHOCTb KyCKOB B yrie 200 M.
Otger. 28 nopunii, 280 Kr.
3agaua 8. OmpenenuTh KOJIMYECTBO TMOPIHH M Maccy MHpoObI, OTOMpaeMoil OT
TOIUIMBA, OTTPY>KAEMOT0 MOTPEOUTENIO B IIAXTHBIX BATOHETKaX BMECTUMOCTBIO 2 T,
€CJIM YMCJIO OTIIPABIICHHBIX BaroHeTok 3a cMeHy 400. MakcumanbHass KpyImHOCTh
KyckoB B yriie 200 mm.
Otser. 30 nopuwuii, 300 kr.
3agaua 9. /[ns onpenenenus conepkaHusi BUAUMON MOPOABI OT MapTUM TOIUIMBA
0TOOpaHa KOHTpOJbHAs Mpoba B konuuecte 15 mopuuit o 15 kr. [ocne paccea
poObl HA CUTE C OTBEPCTUSIMU 25 MM U3 HaJAPEIIETHOTO IPOAYKTa BEIOpaHO 6,5 Kr
nopozsl. OnpenenuTs coiepKaHue BUIUMOM OPOJIbI B YIJIE.
OtBer. 2,9%.
3agauva 10. OmnpenenuTs YUCIO TMOPIHN, MacCcy MpoObl U WHTEPBaAI O0TOOpA
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MOPIUH OT PSIJOBOTO YT, €clim Macca ompoOyemoi maptuu M=470 T/4,
MPOU3BOIUTEILHOCTH KOHBeepa Q=300 1/4, mupuHa KOBIIa MPOOOOTOOPHUKA
[IC-2 b = 500 MM, ckopocTh NIBWXKE€HUSA KoBma v = 1,79 m/c, yrom mexny
HaIpaBJICHUEM PAacTBOPA KOBILA U OCBIKO KOHBeepa a=45°.
Otser. p = 24 nopuuu; M;,=396 kr; ¢ = 3,9 mMuH.
3agauva 11. [Ipo6Ga maccoit 5 kr oToOpaHa OT UCXOHOTO MIaMa (PIoTaruOHHON
MamuHbl. [locie sgekaHTanuu W BBIMAPUBAHUS TPOOBI MOJYUYECH TBEPIbIN
octaTtok maccou 600 r. Onpenenuts otHOomeHue n = K : T B uCX0AHOM HLIaMe.
OtBer. 7,3.
3agauya 12. Otobpana mpobda oT 00opoTHOM BoAbl oObemMoM 6 . Ilocine
JEKaHTAllMU U BbIIapUBAaHUsS MPOOBI MOJTYy4YEeH TBEPbIA OCcTaTOK Maccoi 510 r.
OnpenenuTs cojepkaHue TBEPAOro B 000pOTHOM BOJE.
Otger. 85 r/m.
3agaua 13. OnpenenuTh coaepkaHue TBEPJAOro B Mpode mysbIibl Maccou 4,8
KI, €CJIM Macca TBEpJOro ocraTka mocjie BbimapuBaHus paBHa 500 T u
IUIOTHOCTH TBepaoro 6=1,4 r/cMo.
Oter. 107 r/m.
3agaua 14. OnpenenuTh coAep’KaHUE TBEPAOro B IyJbIle, €CliM Macca 1 1
nyabnbsl 1062 T ¥ IIIOTHOCTE TBEpAOro 8=1,5 r/cm?.

Yxazaunue. Ucnons3oBars popmynny (IUIOTHOCTD MYJIBITHI)

§-IUIOTHOCTB TBEPJOTO B IIyJbIIE I/CM>

T-conepkanue TBepaOro B | J1 mynbIbl

OrBeT. 186 /1.
®opma orvera: CTyAeHTHl MPEACTABISIIOT IS MPOBEPKU PE3YJIbTAThl CBOEH
paboThl, BBIMOJIHEHHBIE MO 3aJaHUSIM B pabOUYMX TeTpaisx s MPaKTUYECKHUX
3aHATUA

IIpakTnyeckoe 3ansitue Ne 5

Tema: OdopmieHue pe3yabTaToB BbIOOpa U pacyeTa CXeMbl IOJITOTOBKU MPOOHI.
Pemenue 3anay CtangapTuszanus KauecTBa MPOAyKTOB 00O0TalleHUs
Henab: mnpuoOpereHne NPAKTUYECKUX  HABBIKOB MpPU  PEIICHUH  3a/ady
CTaHJapTHU3alMsI KaueCTBa IPOAYKTOB 000TaleHUS
O6opynoBanme: pa3aTOYHBIN MaTepUal

MeToauyecKkue yKa3aHUsi: U3yYUTh TEOPETUUECKUN MAaTEPHUAIT

Xo/ BbIIOJIHEHUE: BBITIOJHUTD 3a/1aHHS

INPUMEP.

PaccuuTaTh HOpMBI MMOKa3aTeNe KayecTBa PSAAOBOrO yris MO LIaXTe MO JaHHBIM
Ta6J1. TorMBO OTHpaBIAETCS OTPEOUTEIISM.

Taomuna
JlanHbIe 110 yyacTkam, %
Ne yyacTka C A, . Wi,
1. 50 28,0 2,8 6,5
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2. 30 31,5 2,9 7,0

3. 20 26,0 2,5 7,5
Pemenue.
I. OnpenesisieM HOPMbI 30JIbHOCTU: CPEAHIO0 HOPMY 30JIbHOCTH T10
bopmyie
A - ClAf,ql + CZACq2+ .+C qun
P 100
npeAeIbHYI0 HOPMY 30JIbHOCTH IO (hopMyJiaM

a < 0,145,,%

c — gc
App = A +a, %
2. OmpepensieM HOPMBI COAEPKAHUS CEPBI: CPEAHIOI HOPMY 110 hopMyIIe
¢ _ C1Sg511+C2Sg6.2++CnSg

6.n (y
06.cp — 100
[IpenenbHy0 HOpMY IO (I)opMyJIaM
= 0,1555 1 » %
06.np = So6.cp + S’A’

3. OmnpenensieM IpeAeibHYIO HopMy coaepmaHHﬂ BIIaru
o CiWgi + CWyp+. . +Ca Wiy
P 100

3AJJAHUE:
PaccuntaTh HOpMBI ITOKa3aTesei KauecTBa PSIIOBOTO YIUIA IO MAXTe MO JaHHBIM
Tabu. 18. TomnuBo OTHpaBISIETCS MOTPEOUTEINSM TOTPEOUTETISIM.

Tabauma 18
JlanHble 110 yyactkam, %
Ne yuacTka C Ag, s Wi,
CeBepHan nasa 35 25,0 1,4 7,5
KO»KHas naBa 65 18,0 1,6 6,9

Otser. Ag, + Afp = 20,5+ 22,6%; Sgg.cp + So6.p
IMopsinok BHINOJIHEHUS] PA0OTHI JJIS:
1. OmnpenensieM HOPMBI 30JIbHOCTH: CPEHIOI0 HOPMY 30JIBHOCTH IO
bopmyie
IPEJENbHYI0 HOPMY 30JbHOCTH IO (popMyJiamMm
2. OmpenensieM HOPMBI COJIEPIKAaHUS CEPBI: CPEIHIOI0 HOPMY 10 (hopMyJIe
ITpenensbHy0 HOpMY 1O (popMysIaM
3. OmnpenensieM NpeAENbHYI0 HOPMY COJIEPKAHUS BIaru
KoHnTpoJsbHbIe BOIPOCHI

=15 +1,7%; Wi, = 7,1%

1. OxapakTepu3yiTe KaTeropum KauecTBa NPOAyKIUU: BbICIIAs, [IEpBasl.

2. HazoBuTe BUABI KOHTPOJIS KA4€CTBA TOTOBOU MPOTYKIIHH.

3. Uro mpencraBisieT coOOi cHUCTeMa YIPABJICHHS KaueCTBOM BBITYCKaeMOM
IpOayKIUU?

4. OnuumTe NacCUBHOE M AKTUBHOE YCPEIHEHUE UCXOJHOTO CBIPBSL.,

3. Oxapakrepusyiite  posib  aucnerdepa  (paOpuku IIPY  YIIPABJICHUU

KAa4eCTBOM BBIITYCKAEMOM TOBAPHOU MPOTYKIIHH.
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6. Hazosute ¢pynkiuun OTK ero u 06s13aHHOCTH.
@®opma orvera: CTyAeHTHI NPEACTABISIIOT IS MPOBEPKU PE3YJIbTAThl CBOEH
paboThl, BBINOJIHEHHBIE O 3aJaHUSIM B PabO4YMX TETpadsX s MPaKTUYECKHX
3aHATHI

IIpakTuyeckoe 3ansaTue Ne 6-7
Tema: Ananu3 BapuaHTOB CXeM M0 OOOTallleHHI0 MUHEPAIbHOTO ChIPbS U
COCTaBJICHHUE HEOOXOIUMOU JIOKYMEHTAIUH.
UreHue TUMOBBIX TEXHOJIOTHYECKUX CXEM 00OTalleHHs
Heab: nprobpeTeHre NpakTUYECKUX HABBIKOB YTEHHS TUIOBBIX TEXHOJIOTUYECKUX
cxeM oOoramieHus
OGopynoBaHme: pa3aTOUHBIN MaTepHUal

Meroanueckue ykazaHusi: U3y4YUTh TEOPETUUECKUN MaTepual

Xo/ BbINOJIHEHHE: BBIMOJIHUTD 3aJaHUS
INPUMEP. Onucarh TEXHOJIOTHUYECKYIO CXEMY, TPEACTABICHHYIO HA PUCYHKE.

" |

I IToar oTOEXTENEREDS [PONOTEHEEE

0-2580 2 3 J, £t
I gemrianceers
0-25nma 4 5 25-B0nma
III oforamesms
FoHmesETpar l 5 el l OTHOIORS
IV obezEcsEHEIHES W obe RO HEHEE
HC 12 11 HC KC 12 13
E-r 8 EC 3 l - -
¥
l 14
A = T b e I MiarsmrrEna
o oramesma
& 12 X
l 17 13 l l 14 l l 15
25 — Blnoa 13 — 25xma O —13xma MEATHSTHT b ey S0
Prcymox 1.1 TexmoaormescEas cneama O0OTMIEHELS
Pemenne:

PsnoBoit yrons kpynHocThio 0-80 MM, mocTymaer Ha MOJITOTOBUTEIBHOE
rPOXOYECHHUE, TJI€ pa3eisaeTCs Ha JBa MAIIMHHBIX Kiacca 0-25 Mmm u 25-80 mwM.
Knacc kpynnoctero 25-80 MM moctymaer Ha JAeunuiamanur. B mpomecce
JlenIaMaliiy mojy4daeM JBa MalnuHHbIX Kiacca 0-25 MM u 25-80 MM.

Knacc kpynHocThio 25-80 MM mocTymaetr Ha oOOramieHue B TSXKEIbIX Cpeaax,
rJi€ TPOUCXOAUT Pa3IeJICHNE HA ABAa MPOAYKTA: KOHIEHTPAT U OTXOMBI.
KoHuieHTpaT 1 0OTX0AbI OCTYNAIOT Ha 00€3BOKUBAIOIINE TPOXOTHI.

B pesynbraTte 00€3BOXKMBaHUS TOJy4yaeM KOHIIEHTpPAT, KOHJIMIMOHHYIO
CYCIIEH3UI0, KOTOpask BO3BPAIIAETCS B MPOLECC, HEKOHIUIMOHHYIO CYCIIEH3HIO,
KOHLUEHTPAT M OTX0Jbl. HeKOHAWIMOHHAs CYCIEH3Us HampaBJseTcsd Ha
BOCCTAHOBJIEHHE B MAarHUTHBIE CENApPaTOPhl, B PE3yJIbTATE MOJYyYaEM MAarHETUT
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H OTXOJHbI.

O06e3B0KECHHBIM KOHIICHTPAT HANIPABIISICTCS Ha KJIaCCH(PHUKAIIMIO HA TPOXOTHI, B
pe3yabTaTe nmojiydyaeM TpH Ipoaykra kiaccoB: 50-80 mm, 13-25 mm, 0-13 mwM.

OTXOI[BI HaIpaBJAOTCA B OTBaAJl.

3AJJAHHUE: Onucarh TEXHOJIOTUYECKYIO CXEMY, ITPEICTABICHHYIO Ha PUCYHKE.

1 l PY.

I [ToaroToemTensmoe rponoasEns

0-25nm 2 3. 23-B0unu

IIJemnanamms

&

IIIGEEtmn.iL.mmma

D-Tuy ? 1-25a0

IV Oooramesms

0HIEHTp2T o ) ommom
V Oozzposmeamme
13-25mm [y, 2z o) 0-13 wr
VI Onommarms
0-la Vo

WV 3
VII Hemrpodyropozamms

ITopsAAOK BHINMOJIHEHUS ©
1. OnpenenuTts Kakue MPOLECCH MPEICTABICHBI HA CXEME
2. OnpenenuTh KOHEUYHbIE TPOAYKTHI KQXKJA0M OoNepalnuu
3. IlocnegoBaTeabHO COCTABUTH OMMMCAHUE CXEMBI
KoHTpoJsbHbIe BONIPOCHI
1. Kakue TUIIBI TEXHOJIOTHYSCKUX cXeM BrI 3HaeTe?
. Urto Takoe cxema Ienu anmnaparos.

23-Blunu

2
3. Yto 03HayaeT Ka4yeCTBEHHASA CXEMA TEXHOJOTHYECKOTO Hpouecca?
4 Ka4eCTBECHHO-

Kak Bri MOJKETE OXapaKTepU30BaTh
KOJIMYECTBEHHYIO CXeMy oOoraiieHus?
Uto 03HavyaeT BOAHO-IIIJIAMOBas cxema?

e

6. Kakue XapaKTEPUCTUKHU MOKHO IIOJIyYUTbh,

TEXHOJIOTHYSCKUM cXeMaM?

caenys

®opma orvera: CTyACHTHl MNPEACTABISIIOT Ui MPOBEPKH PE3yJbTaThl CBOEH
paboThI, BBIMOJHEHHbIC MO 33JaHUAM B PadOUMX TETPAuiX sl MPAKTUYECKHUX

3aHITUU

IIpakTueckoe 3ansaTue Ne 8
Tema: Ananu3z cnoco60B nepeMenmBanus npoo.
O6paboTka po0 JyIs aHATU3A.

Heab: [Ipuobperenre npakTHUeCKMX HaBBIKOB 00pabOTKU P00 il aHalIM3a
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Oo0opynoBaHue: pa3IaTOUYHBIN MaTepHal
MeToanyeckue yKa3aHUs: U3YYUTh TEOPETUYECKUN MaTeprall

X0/ BbINOJIHEHHE: BBITIOJHUTH 3aIaHUS

Koneunsie Beca mnpoO-HABECOK, HEOOXOIMMBIE [JII XMMHUYECKOrO WM
KOJIMYECTBEHHOTO MHHEPAJOTHYECKOro aHajan3a, KpaiHe Majbl MO0 CPABHEHMIO C
HAaYaJIbHBIMA BecaMud Tpo0. JIIs XUMUYECKHX aHaM30B Mpeo0saJaroniero
OOJBIIMHCTBA METAIUIMYECKUX W HEMETAUIMYECKUX TOJIE3HBIX HCKOMAEMbIX
cyutaercsi aoctatoyHoil HaBecka oT 0,5 mo 5-10 r. [nsa 3070ThIX pya pa3Mep
HAaBECKH B 3aBUCHMOCTH OT COJIEpKaHHUS MeTalljla B MpoOax MPUHUMAETCS Yalle
Bcero ot 50 go 100 1.

[TockonbKy MHOTHE OTBETCTBEHHBIE aHAIW3bl BEAYyTCA IO JBYM, a IJs
HEKOTOPBIX TOBAPHBIX PYJ MO TPEM—UETHIPEM MapaslielIbHbIM HaBECKaM U, KpoMe
TOT0, B JJAOOPAaTOPHUH JOJHKEH XPAHUTHCS OCTATOK MCCIIEIyeMOro MaTepuana s
BO3MOYHBIX MOBTOPHBIX (KOHTPOJBHBIX) aHAIM30B U JPYTUX LEJIel, BEC MPOOBHI,
C/1aBaeMoil JJabopaToOpHH, yCTAaHABIMBAETCS CO 3HAYUTEIbHBIM 3aI1aCOM.

[Ipu neneHun HEOAHOPOIHOM MPOOBI pyAbl B HEW OyIyT KycOukH ¢ Oosee
BBICOKMM M C 0oJiee HU3KUM COJAEpKaHUEM METalljla 10 CPABHEHHMIO CO CPEAHUM
coJiep>KaHreM ero Bo Bceil mpooe. [Ipu nenenun npoObl, HarpuMep, Ha JIBE YacTH B
OJIHY W3 HUX MOXXET MOIMAacTh OOJBIIE MOJOBUHBI OOraThlX U MEHbIIE MOJIOBUHBI
O€IIHBIX YaCTHUIl PYJbl; COACpKaHUE METaslIa B 3TOM YacTh MPOObI OKAXKETCS BBIIIIE,
YeM BO BTOPOIA, U BBIIIIE CPEHETO COJEPKaHMsI METaJljla B IIEpBOHAYAIBHOM Mpo0e.
Pa3HocTh MexIay NeHCTBUTEIBHBIM COJIEPKAHUEM MeTalllla B UCXOJHOU mpode u
COJIEp>)KaHUEM €ro B TOW 4YacTH NPOOBI, KOTOpas OCTajach MOCIE COKpaLICHUS,
Ha3bIBAETCA MMOIPEIIHOCTHIO COKPAILICHHUS.

Baxxnelmmm MeToJIM4€CKUM BOMPOCOM B TEOpUH 00paOOTKU MPOO SABISIETCS
OINpPEJICNICHHE ONTUMAJIBHOTO BECAa COKPALIEHHBIX MNpO0 Ui KaXIOW CTaauu
o0paboTku. OnTUMaNbHBIM (HA/IC)KHBIM) BECOM MPOOBI HA3bIBAETCS TOT BEC, 10
KOTOPOTO MOJKET OBbITh COKpallleHa Npoda JaHHOW pyAbl, U3MEIbYECHHAS [0
OTIPEJICJICHHOI0 pa3Mepa (AuameTpa) YacTHll, MPU YCJIOBHUM, YTO IOTPELIHOCTb
COKpAILIEHUS HE BBIMJIET 3@ JOIYCTUMBIE MPEIEIbI.

W3 u3/0XKEHHOrO SICHO, YTO HaJACKHBIH BeC MNpoObl B OCHOBHOM
omnpenensieTcs: 1) KpymHOCThIO MaTepHaia mMpoObl — YEM MEJIbU€ YaCTHUIIBI MPOOHI,
TEM MEHbIIIE MOXKET OBITb €€ HAJCKHBIM BeC; 2) CTENEHbI0 HEOJHOPOIHOCTHU
MaTepraia mpoobl — YeM HEOJHOPOJHEE MaTepuall, TeM OOJIbIlE JIOJKEH OBbITh
HAJICKHBIN BeC MPOOBI; 3) BEJIMYMHON JOMYCTUMON WIIM 33JIaHHOW MOTPEIIHOCTH
COKpAalIeHUs — YeM OOJIbIIIAsl IOMyCKAETCS] HOTPEUTHOCTh, TEM MEHBIIE MOXKET ObITh
HaJCKHBIM Bec MpoObl. [l ompezeneHus: HaJAEKHOTO Beca MPOO HCHOIB3YIOT
dbopmyny Puuapnca-Ueuerra. Ha ocHOBaHWM aHanm3a MpakTHUECKOW PabOTHI 1O
COKpalleHuo npoO Puuapac mnpwuiien K BbIBOAY, YTO HaJEKHbIE Beca Mpoo
NPUONU3UTENILHO MPONOPIMOHAIBHBI  KBaJIpaTy JAUMAMETPOB MAaKCHMAJIbHBIX
pa3MepoB YaCTHUIl, U COCTaBWJ TaOJUIly IJid ONpeAesieHUs Mpejeia U3MelbYeHus
po0 B 3aBUCUMOCTH OT ux Beca. [lo3anee aToT BeiBO Puuapzca 6s11 Beipaken I.O.
YedeTTOM B BUJIE YPAaBHEHHUS
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O=K-d’, (4.1)
rae O — HaJIOKHBIN BEC COKPAIICHHON MTPOOKI B K2,

d — muaMeTp HanOOIBIITUX YACTHI] B MM,

K — xoadpurnenT, 3aBUCSIIMI OT XapaKTepa IMOJe3HOTr0 UCKOIMaeMOoro.

Tabnuya 4.1
3uauenus kodpdunuenta K B hopmyne O=K-d’ B 3aBUCHMOCTH OT THIIA Py
Kparkas xapakrepucTuka TUmna pyasl K
PaBHomepHOE 0,05
HepaBuomepnsie (pazHooOpazHOe MUHEPAIBHOE CHIPHE) 0,10
Becbma HepaBHOMEpHOE 0,20-0,30
Kpaitne HepaBHOMEpHOE 0,40-0,50
Kpaiine HepaBHOMEpHBIE 30JI0TBIE PYIbl C KPYIHBIM 0,8-1,0
(6ompire 0,6 mm) 300TOM

[Iporecc 006paboTKH MPOO OOBIYHO BKIIIOYAET CIIEAYIOIIHUE orepanuu: 1)
npoObieHue (U3MenbueHue); 2) mpocenBanue (TpoxoueHue); 3) nepeMernBanme; 4)
cokpaienue. Bee 3Ty onepanuu MOTYT MPOU3BOIUTHCS KaK BPYUHYIO, TaK U MPH
MOMOIIM MEXaHU3MOB. BBIOOp PyYHOTO MJIM MEXaHHYECKOTO crocoda oO0padoTKu
npo0 ompenenseTcss TEeXHUKO-DKOHOMHUYECKUMHU cooOpakenusmu. I[lpu sTom
IJIaBHBIMH  (DaKTOpaMu, TOJJISKAMMMHA y4YeTy, SBISIIOTCA OOBEM H  CPOK
MPOU3BOJACTBA PabOT. 3HAYUTENBbHBIH 00BEM ONMpoOOBaHUS TpeOyeT MOJIHON
MexaHu3aluu 00paboTKK MPoO WM BO BCSIKOM Clydyae MEXaHHM3alMU €€ HauboJsiee
TPYJAOEMKOH OmepaIiuu — U3MEJIbUCHHUS.

HpoOnenue (MU3MENbUCHHUE) OCYIIECTBISETCS Ha BAJIKOBBIX, IIEKOBBIX U
IapoOBBIX JApoOMiIKax. VcTtupanue M3MeNbUeHHOW MPOOBI JO TOHKOIO IMOPOIIKa
MIPOU3BOJIUTHCS HA JUCKOBBIX, BUOPAIIMOHHBIX U IKCIICHTPUUYECKUX UCTUPATEIISAX.

Jist mpocerBaHHs KPYIMHOTO MaTepHala HCHOJb3YIOT KOJOCHUKOBBIE H
perieTyarbie TPOXOThl C 3aJlaHHBIMU pa3MepaMu TPOCBETOB, a JJII MEIKOro U
TOHKOTO MaTepuajia — HaOOphl CTaHAAPTHBIX TPOBOJOYHBIX CHUT C
(UKCHUPOBAHHBIMU pa3MepaMu SYEH B CBETY.

[TepememmBanue s IpoO BECOM CBBIIIE 2-3 TOHH OCYIIECTBISAETCS MyTEM
ee MmepesonavynBaHms, a P MEHBIIIEM BeCe — CIIOCOOOM KOJIbIla U KOHYCA.

Heb6onpmue mo Becy mpoObl (3—5 k2) MOKHO TIepeMelnBaTh Ha Ope3eHTe,
TJIOTHOM TIOJIOTHE, PE3WHE WITN KIIEEHKE CTIOCOOOM MepEeKaThIBAHMUS.

Haunbonee pacrpocTpaHEHHBIM crocoboM COKpalIeHus po0
ABJISIETCS crloco0  kBapToBaHusa. [lo »TomMy cmocoOy cokpamaemas mpo0Oa
pa3BEPTHIBAETCA B POBHBIN JUCK HEOOJIBIIONW OJMHAKOBOM TOJIIMHBI, 3aT€M JHUCK
MIPU TIOMOIIUA KPECTOBUHBI, & TTPU MAJIBIX MPOOax MpH MOMOIIY TUIACTUHKH, JETUTCS
10 JIByM B3aUMHO NEPHEHAUKYJISIPHBIM JUaMeTpaM Ha YeThIpe paBHbIC YACTH, WU
KBaJIpaHTA. Ha OCHOBE crocoba KBapTOBaHUS OCHOBaHa
KOHCTPYKIUS AenuTens J»)KoHca, O3BOJIAI0NIasi 3HAYUTEIIbHO 9KOHOMUTD BpEMSI Ha
COKpaIieHue mpoo.
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®opma otdera: CTyaeHTH NPEJACTABISAIOT Uil MPOBEPKU PE3yiIbTaThl CBOEH
paboThI, BBIMOJHEHHBIC MO 3aJaHUSIM B pabOYMX TETPAASIX IS MPAKTHYCCKHUX
3aHATUU

IIpakTueckoe 3anarTue Ne 9-10
Tema: Pacuer oneparuii onpoOOBaHuUs U MOATOTOBKHU P00 TOILIMBA.
O6paboTka poO 115 aHATU3A.
Hean: [IpuobpeTeHne MpakTUIECKUX HABBIKOB 00paOOTKH Mpo0 111 aHAIU3a
O6opynoBanme: pa3gaTOYHbIN MaTEpHUal

MeToanyeckue yKa3aHUs: U3yYUTh TEOPETUUECKUN MaTEpUall

X0/ BbINOJIHEHHE: BBITIOJHUTH 3a/JaHUS
OO61mue TeopeTnyecKue cBeAeHUs

OtoOpanHble TPOOBI 00pPadATHIBAIOT MO PETJIAMEHTUPYEMBIM B CTaHJapTax
cxemam. Hanpumep, 17151 TOArOTOBKHU MPOO JIJIsi KOHTPOJIE XUMUYECKOTO COCTaBa U
BJIATM TOBApPHBIX pPyJI © KOHUEHTPATOB UBETHBIX METAUIOB MCIOIB3YIOT
pernamentupoBannyo ['OCT 14180-80 cxemy, mpuBeAaeHHyr0 Ha puc. 13.2.
JlpoGiieHrie U M3MeENIbUYE€HUE OCYLIECTBISETCS MPHU 3TOM OOBIYHO B JAPOOMIIKAX,
MEJIBHUIIAX M HUCTUPATENSAX, CMOHTHUPOBAHHBIX BMECTE C TpOXOTaMU H
MEXaHUYECKUMHU COKPATUTEISIMA B OJHOW MPOOANOArOTOBUTEIBLHOM YCTaHOBKE
(manmpumep, B mpobapazaenounoit mamune MITA).

[Ipu orcyrcTBUM Ha (Qabpuke MpoOANOATOTOBUTEIBLHON YCTaHOBKH
IpoOJIeHHE, TPOXOUYEHUE W U3MENBUCHHE MTPOO OCYIIECTBIISIOT HAa MAJIOTa0apUTHBIX
7a00paTOPHBIX YCTAHOBKAX, a IEPEMENIMBAHUE U COKpAIIEHHUE- BPYUYHYIO.

KpymnHoxkyckoBbie mpoOs Maccoii 6osee 100 kr mepeMenuBaroT 2-3-KpaTHBIM
nepedpachlBaHUEM MaTepualia ¢ KOJiblla Ha KOHYC U OOpaTHO WJIM MHOTOKPATHBIM
nepesionayMBaHueM; NpoObl MEHBIIEH MAcChl U KPYIMHOCTH - NEpeionadyMBaHUEM
uin 20-30-kpaTHbIM MEpeKaThIBAaHHEM [0 JUaroHaji Ha TUOKOW TIUIOTHOW U
IJIaJAKOM TOACTHIKE. MeEXaHHYecKoe NEPEMENIMBAHUE OCYIIECTBISETCS BO
BpalIaloUIMXcs ¢ HEOOIbIION CKOPOCTHIO OapadaHax WK MPU MPOMYCKaHUU MPOObI
HECKOJIBKO pa3 4epe3 CUTO.

CokpanieHue npod KyCKOBBIX M 3€PHHUCTBIX MaTe€pHalOB OCYLIECTBISIOT
KBapTOBAaHUEM I0OCJIE IEPEMEIINBAHUS 10 METOLy KOJbla U KoHyca. [Ipu sToM 1aBe
MIPOTHUBOIIOJIOKHBIE YaCTH BHIOPACHIBAIOTCS, a JBE JAPYyrue OOBEAUHSIOTCA U
MOABEPraroTCs NalibHEHIIe oopaboTke.

JIns cokpaiieHus MaTepuaia KpPyMHOCTBIO 10 25 MM IIMPOKO MPUMEHSIOT
COKpaTUTENN >KeI0o04YaToro THIA, COCTOSIIHE M3 YETHOTrO 4YHuCia Xeno0oB,
YEpEaYIOIIMXCS 10 HAPABICHUSIM B Pa3HbIE CTOPOHBI.

Marepuan B HHMX IMOJA€TCd COBKOM, IIMPUHA KOTOPOTO paBHA [IJIMHE
cokparurens. [Ipy nmpumMeHeHMrn MeXaHWYeCKHUX cokpaTuTenei (Hampumep, 340-
VY C) TuiaTenbHOro nepeMemmBanus npoobl epes COKpaIleHueM He TpeOyeTcs.
Coxkpanienue marepuana npu OoTOOpPE HABECOK Il XMMHMUYECKOTO aHaliu3a W3
U3MEIIbYEHHBIX [0 KOHEYHOM KpPYHMHOCTH MpoO0 OCYIIECTBISIOT IO METOAY
KBajipaToBaHusA. JlJi1 3TOro MOBEpXHOCTh Marepuana pa3OMBAaIOT Ha paBHBIE
KBa/IpaThl U U3 HUX B IIIAXMATHOM IOPSIIKE COBKOM OTOMPAIOT HA BCIO TITyOUHY CIIOS
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MUKPOTIOPIIUU, 00BEIUHSA UX B IPOOY TpeOyeMoi MacChI.
3apaua 97. PaccuntaTh HOpMBI TOKA3aTEIEH KaueCcTBa PSIOBOTO YIJIS 11O IIAXTE 10
JMaHHbIM Ta0J. 17. TomnBo OTIPABISIETCS TOTPEOUTENSIM.

Pemnrenue.
1. OrnpenensieM HOPMBI 30IbHOCTHU: CPEHIOI HOPMY 30JIbHOCTH IO (hopMyJie
A - ClA}C,.{l + CzAf,.{z +... +CnA§,qn
P 100

IpeNebHYI0 HOPMY 30JbHOCTH 1O (hopmyJiaM

2. OnpenensieM HOPMBI COJICPIKAHUS CEPBI: CPSITHIO HOPMY TI0 hopMyJie

a<014

c
cpa%

Afp = A + a, %

e = 01506_1+czs;g z+...+cn506_n’ o,
[IpenenbHyto HOpMY 110 hopMyIam
S =0,1585p > %0
(():6.np = S§6.Cp + Sa%
1. OmnpenensieM NpeaeabHy0 HOPMY COEP/KaHUS BIaru
o CWg + CWip+. . +Ca Wiy
e 100
Tabmuua 17
JlanHbIe Mo yyacTkam, %o
Ne | NoyuyacTka C Ag, o Wi
BapuaHTa
4. 1. 50 28,0 2,8 6,5
2. 30 31,5 2,9 7,0
3. 20 26,0 2,5 7,5
2. 1. 45 27,0 2,5 6,0
2. 35 31,0 2,9 7,0
3. 20 26,0 2,3 7,0
3. 1. 35 28,0 2,5 6,3
2. 35 30,5 2,9 7,1
3. 30 25,0 2,8 7,4
4. 1. 35 28,0 2,6 6,2
2. 45 30,3 2,9 7,1
3. 20 25,0 2,5 7,4
5. 1. 25 23,0 2,5 6,3
2. 35 30,5 2,9 7,1
3. 40 28,0 2,8 7,4
6. 1. 20 26,0 2,6 6,1
2. 30 31,5 2,9 7,0
3. 50 23,0 2,2 7,5
7. 1. 20 23,0 2,5 6,1
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2. 35 31,0 2,9 7,0
3. 45 26,0 2,3 7,0
8. 1. 30 25,0 2,5 6,3
2. 25 29,5 2,9 7,1
3. 45 25,0 2,8 7,4
9. 1. 20 24,0 2,6 6,2
2. 45 30,3 2,3 7,0
3. 35 22,0 2,5 7,4
10. 1. 25 20,0 2,2 6,3
2. 35 30,5 2,9 7,1
3. 40 26,0 2,1 7,0
11. 1. 50 25,0 2,8 6,5
2. 30 31,5 2,9 7,0
3. 20 22,0 2,5 7,2
12. 1. 45 24,0 2,7 6,0
2. 35 31,0 2,9 7,0
3. 20 26,0 2,3 7,0
13. 1. 35 26,0 2,5 6,3
2. 35 30,5 2,2 7,1
3. 30 25,0 2,8 7,4
14. 1. 35 24,0 2,6 6,2
2. 45 30,3 2,2 7,1
3. 20 25,0 2,5 7,4
15. 1. 25 27,0 2,5 6,3
2. 35 30,5 2,9 7,1
3. 40 28,0 2,8 7,4
16. 1. 20 26,0 2,6 6,1
2. 30 31,5 2,9 7,0
3. 50 23,0 2,2 7,5
17. 1. 20 23,0 2,5 6,1
2. 35 31,0 2,9 7,0
3. 45 26,0 2,3 7,0
18. 1. 30 25,0 2,5 6,3
2. 25 29,5 2,9 7,1
3. 45 25,0 2,8 7,4
19. 1. 20 24,0 2,6 6,2
2. 45 30,3 2,3 7,0
3. 35 22,0 2,5 7,4
20. 1. 25 20,0 2,2 6,3
2. 35 30,5 2,9 7,1
3. 40 26,0 2,6 7,2
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21. 1. 42 22,0 2,2 6,2
2. 38 30,5 2,3 7,1
3. 20 24,0 2,6 7,2

®opma orvera: CTyAEHTHl MNPEACTABISIIOT Uil MPOBEPKH PE3yJbTaThl CBOEH
paboThl, BBIMOJTHEHHBIC MO 3aJaHUSM B PabOYMX TETpaisX s MPaKTUYECKHUX

3aHATHI
IIpakTuyeckoe 3ansiTue Ne 11

Tema: CocTaBiieHre cXeM OIpOOOBaHUS U KOHTPOJIS HAa 000TaTUTEILHBIX
babpukax.
Cocrapnenue cxeMbl oToopa mpo0.

Hean: [Ipnobperenne npakTUYECKUX HABBIKOB COCTABIICHHS CXeM 0TOOpa mpod

OGopynoBaHme: pa3gaTOUHBIN MaTepUal
MeToanueckue yKkazaHusi: U3y4uTh TCOPETUICCKUN MaTEepUa

Xo/ BbINOJIHEHHE: BHITIOJIHUTH 3aJIaHUS
3AJIAHUE: onucars cxemy onmpoOOBaHUS U KOHTPOJISA Ha (hJIOTAIMOHHOM
oOoraTuTenbHON padpuKe, pUCyHOK 2

JlpoGnenHas pyna

N3menbuenne 1

05 l

5 Kiraccuduxamms |

”l\_IO

O®lelo

MN3menbuenne I 7 — ‘9> 9 %
OO
Kmaccubnkamug I 12 13
IO ool
14 15 17 18
KonTtponbsnas xinaccupukanus
NeICIS
II;IO l 21 22 23 24 25
19 20
dnoranus MUHepana
Pucynoxk 2

O@CD@@

Ir 1m 1vv VI

I — cuTOBBIN U ceIMMEHTAIMOHHBIN aHAIIN3
II — xumMHueckuii aHaaus
III — nI0THOCTH MyJIBIIBI

IV — BiiaxHOCTB ITPOAYKTOB
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V — MUHEPaAJIOrMYECKUN aHAIN3
VI — KOHIIEHTpalKs PEareHToOB

Ilopsinok BbINOJIHEHHS PAadOTHI:
1. BBIIBUTH KaKHe MPOLIECCHI MIPEICTABICHBI B CXEME.
2. OmnpenenuTs Kakue npoObl HEOOXOAUMO 0TOOPATh.
3. Kaxkue npoObI 0TOMPArOT y KOHEUHBIX MTPOIYKTOB
4. CocraBUTb OTUET
KonTposbHbIe BONPOCHI
1. Tlo gaHHBIM KaKHX IPOO MOYKHO MPOAHATIM3UPOBATH IOTEPU LICHHOT'O KOMITOHEHTA
C XBOCTaMH?
2. Tlepeuncmre 0COOCHHOCTH MPOOBI HA BIAYKHOCTH, OOBSICHUTE HEOOXOAMMOCTb
TOUKH €€ 0TOOpa OT UCXOAHOM Py Ibl TOBAPHOTO KOHIICHTpPATA.
3. OOGocHyiiTe HEOOXOAUMOCTH 0TOOPa TEXHOIOTHUYECKOM MPOObI MpY padboTe
(hadpuku.
4. KakoBO Ha3HAYEHNE MUHEPAIOTUYECKOM IPOOBI ¥ YeM OTi4aeTcs
KOJIMUECTBEHHASI MUHEPATIOTMYECKast po0a OT KaueCTBEHHON?
5. HazoBure 0cOOEHHOCTH XUMHYECKOM MPOOBI, TOYKK 0TOOPA €€ OT UCXOAHOM PY/IbI,
TEXHOJIOTMYECKOTO ¥ TOBAPHOT'O KOHIICHTPATOB.
6. C Kakoii LEbI0 OTOUPAIOT MPOOBI OT XBOCTOB HA XUMUYECKUM, MUHEPAITOTUIECKHUIM
Y CUTOBOW aHAIN3bI?
@®opma otdera: CTyJeHTHI MNPEACTABISIIOT JJIA MPOBEPKU PE3YJIbTAThl CBOEH
paboThI, BBIMOJTHEHHBIC MO 3aJaHUSM B PabOYMX TeTpamsx s MPaKTUYECKHUX
3aHATHI

4. THOOPMAIIMOHHOE OBECIIEYUEHHUE
4.1.11euaTHble U3aAHNUS:
OcHoBHBIE:
O-1. AGpamos, A.A. IlepepaboTtka, o0oraiieHne U KOMIUIEKCHOE HCIOIb30BAHHE
TBEPBIX TOJIE3HBIX HCKOMaeMbix OOoraTuTeabHbIE MPOIECCHl U ammaparbl, Tom
1:yuebnuk/ A.A. A6pamos. - M.: T'opnas xuura, 2008. -470 c. .
O-2. Abpamos, A.A. IlepepaboTka, oboramnieHne U KOMIUIEKCHOE MCIIOJIb30BaHUE
TBEPABIX TIOJIE3HBIX  HWCKOMAEMBIX, [EXHOJOTHS  OOOTameHUs  MOJIE3HBIX
ucKomnaeMbix, Tom 2: yueOuuk/ A.A. Abpamos. - M.: I'opnas kaura, 2004.-510 c.
O-3. AOpamoB, A.A. @uoTauuMOHHBIE METOJbl OOOrameHus: y4eOHuk/ A.A.
A6pamos. - M.: uzn-so MITY, usn-o I'opnas kuura, 2008.-710 c.
JdonoJIHUuTENbHbIE:
H-1. Anoxun, B.M. OGoramenue yrieit. T.1. [Ipouiecchl 1 MamuHbl: y4eOHUK/
B.M. ABnoxun.- M.: ['opnas kuwura, 2012.-424 c.
H-2. Appoxun, B.M. Oob6oramenue yruei. T.2. TexHomoruu: ydeOHHK/
B.M. ABnoxun.- M.: I'opnas kuura, 2012.-475 c.
J-3. ABgoxuH, B.M.OcHOBBI 0OOraimeHust IOJIC3HBIX UCKONAeMbIX. TEXHOJIOTHH
oOoramieHust IMOJE3HBIX HCKomaeMbiX, Tom 2: ydueOHuk / B.M. ABgoxuH .- M.:
['opHas kHura, 2018.-420 c.
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11-4. ABIOXHH, B.M.OcHoBEI oOoraiteHus MMOJIE3HBIX
uckomnaeMbix. O0orarurensHbie npore, Tom 1: yuebnuk / B.M. ABmoxun .- M.:
I'opHas xnura, 2017.-312 c.

I-5. Aptiomun, C.I1. COopHUK 3a7a49 10 00OTAMIEHUIO YTJIeH :yueOHOoe mocooune/
C.II. Aptrommn.-M.: Henpa,1979-223 c.

1-6. AptromuH, C.I1. OGoramenue yriei :yuyeoHoe nocodue/ C.I1. AptrommuH.-M.:
Henpa,1975-384c.

H-7.  TIpoiicman, C.M.  COopHuk 3ajlady M yOpaXHEHUH 1o
oboramieHuto yrieit:yueonoe mocooue/ C.W. I'poiicman.-M.: Heapa, 1992.- 239 c.
4.2 JjieKTpOHHBbIE U31aHUS (3JEKTPOHHBIE PeCypPChl):

1. Kaeiin, M. C. Onpo6oBaHue 1 KOHTPOJIb MPOIIECCOB OOOTalieHus: yueoHoe
nocobue / M. C. Kneiin, T. E. Baxonnna. — Kemeposo: Ky3['TY umenu T.O.
['opOauena, 2022. — 148 ¢.— ObC JIAHB.
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JUCT UBMEHEHUHA U JONNOJIHEHUM, BHECEHHBIX B
METOINYECKHUE YKA3ZAHUSA

Ne HU3MCHCHHUSA, 1aTa BHCCCHUA, Ne CTPaHUUbI C U3AMECHCHUEM

BbuL10 Crajno

OcHoBaHnue:

Moanuck Juna, BHECIIEr0 H3MeHEeHHUs
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