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I'on na6opa - 2016

OLIEHOYHBIE CPEJICTBA JU/IsI IPOBEIEHUS
MPOMEKYTOYHOM ATTECTALIMU OBYYAIOLMXCS MO
JTUCHUIIJIMHE (MOYJIIO)

1. O0mue cBeIeHUA

1. | Kaenpa I'opuoro nena, HayK o 3emJie u
NpUpPoa000yCTPOICTBA

2. | CriemmansHocts 21.05.04 T'opHoe xeso0
crenuaIu3anus

3. | Cienmaymzanus Ne 3 «OTKpBITBIE TOPHBIE PA0OTHI»

4. | Mucwummmsa (Mozys) b1.B.O/I.6 YnpaBJ/jieHne Ka4eCTBOM
pya

5. | ®opma oOyueHus 3a049HAas

6. | I'oq Habopa 2016

Ilepeyenb KOMIeTEeHUM

- TOTOBHOCTBIO K pa3pa0OTKE MPOEKTHBIX WHHOBAIMOHHBIX PEIICHUN IO
OKCIUTyaTallMOHHOW  pa3BelKe, J00bIue, TepepadoTKe TBEPABIX MOJIE3HBIX
HCKOIIAEMbIX, CTPOUTEIBCTBY M IKCIUTyaTalluu MoA3eMHbIX 00bekTOB (ITK-19);

- CIIOCOOHOCTBIO  pa3pabaThiBaTh  OTHEJbHBIE  YacTH  MPOEKTOB
CTPOUTEILCTBA, PEKOHCTPYKITUU M TIEPEBOOPYKECHHS 0OBEKTOB OTKPBITHIX TOPHBIX
paboT, MPOEKTHYIO W TEXHWYECKYIO JOKYMEHTAIIMI0 C YYeTOM TpeOOBaHWI
npombinuieHHOH 0e3onacHocth (ITCK-3.4).




KpuTtepun u noka3zarejiv olleHMBAHUSA KOMIIeTEHIMIA HA Pa3JIMYHBIX 3Tanax uX GopMupoBaHus

Dopmupy Kputepun u nokazaTenu olleHUBaHUS KOMIETEHITHH
DopMBbI KOHTPOJIS
Otan GopMUpOBaHUS KOMIIETEHIIUH emast
3HaTh: YMers: Bianers: c(OpMHUPOBAHHOCTH
(pa3nenbl, TeMbI TUCIUIUINHBI) KOMIIETEeH 9
KOMIIETEHIIHH
st
1. IIpoonema kavecrBa pya B | IIK-19 | coBpemenHOE cOCTOSIHHE ONpeaesaTh U OCHOBHBIMH YcTHBIN onpoc Ha
coBpeMeHHBbIX ycjaoBusax passutusi | [ICK-3.4 | munepanbHO-CHIPHEBOI UCII0JIb30BaTh M0/IX0JIaMU K IOHMMAaHHE TEPMUHOB
TOPHOii NPOMBINLIEHHOCTH. 0a3bl;CYIIHOCTb ITPOOJIEMBI 3aBHCHUMOCTh peanuzanuu
KayecTBa py;hakTopsl 3P HEKTUBHOCTH KOHLENIUU
CHIDKEHHUS 3a11acoB MOJIE3HBIX 000raTUTENHHOTO YCTOHYHMBOTO
HCKOIIAEMbIX ; KOHIIETIIHIO IIPOU3BOJICTBA OT pa3BUTHUS
YCTONYMBOIO Pa3BUTHS; M3MEHEHHUS KayecTBa
nepepadaTbiBaeMOi
PYyAbl
2. DakTOophkI, BJIHAOIINE pa | [ICK-3.4 | ropHO-reosloruyecKue, OIPENIEIISIT Meronukon YcTHBIN onpoc Ha
CTaﬁI/IJII/I:iaIH/“O Ka4vyecTBa pyAa. TEXHOJIOTHYECKUENOPTaHN3 A0 IIoKasaTecin OIIPCACIICHUSA IIOHUMAHUEC
HHO-TeXHIYECKHe (baxToppi, | N3BICUCHUA 1 roKasareneu TEPMHHOB.
CTaOMIIBHOCTD KauecTBa pybl Joxunan c
BIUSIOIIME HAa CTAOMJIM3ALUIO .
KauyecTBa py/ibl npe3eHTanuen
KayecTna py/l.
3. lIpakTuka ynpapiaenusi kayecrBom | [IK-19 | meTomst MOBBILIEHUS | ONPEAEIATh YPOBEHb | METOAAMHU YcTHBIN onpoc Ha
pPYyA. OcHoBHBIC nonoxkenust | [ICK-3.4 | xoHueHTpauu MOJIE3HBIX | KoJeOaHMii kadecTBa | ONpeAeieHus NIOHMMAaHNE TEPMUHOB
ylpaBJeHHs] Ka4eCTBOM pY/. KOMIIOHEHTOB B pyA€ HpHU €€ | pya MOBBILICHUS JHoxunan c
100bIYE; KOHLIEHTpalnuu IIpe3eHTalNEN
0 paaroMeTpUYECKOM MOJIE3HBIX Pemenue 3anau
COpPTUPOBKE u cernapanuu KOMIIOHEHTOB B
pyaHOIM MAaccChl; CUCTEMBI pyze npu ee
YCPEOHEHMs] PYAHOHM MacChl;0 JiOSER
pa3IeIUTENLHOM NEUCTBUU
B3pbIBa TpPH OTOOWKE pPYIbI;0
BIIMSTHUU CTaOUIBHOCTH

KayecTBa pyAd M IOKa3aTelu
nepepaboTKH.




4. TeopernyecKue OCHOBBI CHCTEMbI
ynpaBJieHHsl KA4eCTBOM PYI.

I1CK-3.4

CIOCOOBI YIPaBIICHUsI Ka4E€CTBOM
pya nipu A00bIU€e Py

OTIpEeeIATh
[I0KAa3aTeNH,
XapakTepu3yollue
KaueCTBO PY/IbI

OCHOBHBIMU
TpeOOBaHUSMU K
Ka4yeCTBY PYIHOM
MAacCBhl.

YcTHBIN onpoc Ha
NOHUMaHHe
TEPMHHOBPACUYETHO-
rpaduydeckas pabora:
MOCTPOEHUE KPUBBIX
KOHTPACTHOCTH.

5. Toka3zarenru Texnojoruueckoii | I[IK-19 | Teoperuueckue OCHOBBI | paCCUUTHIBATh METOJIUKOHN YcTHBIN onpoc Ha
onmeHkH npeaxkonueHTpauun pyanoi | [ICK-3.4 | moctpoenus KPUBBIX | KO (DHUIIHESHTHI MOJCIIUPOBAHUS MOHUMaHUE TEPMUHOB
Maccehbl. KOHTPAaCTHOCTH W ONpENeJeHUsl | KOHLUEHTpaluH, MPEIKOHIEHTPALUU | pacyeTHO-
MpeAeIIbHO BO3MOXXHBIX | IPUPOCTA  KAyecTBa | pyJHOU MaccChl. rpadudeckas padbora:
TEXHOJOTHMYECKUX [IOKa3aTelel | umokasaTelb IOTeph orpezeneHue
MIPEIKOHLEHTPALIUH. 10JIE3HOTO pesienbHO
KOMITOHEHTA; BO3MO>KHBIX
COCTaBJISATh TAOJIUILIBI TEXHOJIOTHYECKHUX
(bpaKIMOHHOTO nokaszarenen
coCTaBa U CTPOUTH MPEAKOHIICHTPALIHI
KpUBbIE
KOHTPACTHOCTH
6. Iloka3arenmn, ucmoab3yembie ajsi | [ICK-3.4 | o JIETEPMUHUPOBAHHBIX, | OIPEIEATh CPEAHEE | METOJAUKAMU VYcrHbIl onpoc Ha
KOJIMYeCTBEHHOI OIleHKH BEPOSITHOCTHBIX U | apudmeTndeckoe u onpeeeHus MOHUMaHUE
H3MEHYMBOCTH Ka4ecTBa Py/. KOMITIO3UIIMOHHBIX TIOKA3aTENsAX. | CpEeIHE B3BELIEHHOE | MOKa3arenein TEPMUHOB,
3HAYCHHUE, U3MEHYUBOCTH rpadudeckas
MaTeMaTu4yecKoe KauecTBa py. paboTa:ornepaTuBHOE
OKHJIaHHE, yIpaBJeHHE
JUCIIEPCHUIO, KayeCTBOM JOOBIUU
CpeIHEeKBaIpaTUUHOE perieHueM CUCTEMBI
OTKJIOHEHHE pazmax JUHENHBIX
Kosie0aHui ypaBHEHUH.
MoKa3aTeei, rpaduueckoe
kod(purmeHt pelIeHue 3aaa4
KOPPEJALMH U IpyTue peryaupoBaHus
CTaTUCTUYECKUE J00BIYM IO 32005IM
XapaKTEPUCTUKH,
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XapaKkTepu3yollue
U3MEHYUBOCTh
KayecTBa py/i.

7. Tpanchopmanus wusmenuusoctu | [ICK-3.4 | rexHonornyeckue U | IPOBOJUTH OLICHKY METOAUKON VYeTHBIM onpoc Ha
KAa4ecTBa PyAbl U €¢ BEPOATHOCTHBIE OpraHu3alOHHbIE (haxkTOpbl, | TEXHOIOTUYECKON OCHOBaMH IIOHMMAaHHE TEPMUHOB
MO/IeJIN. BIUSIONIME  HA  MOKasareiu | 3PPEeKTUBHOCTH 0000111eHHOM Hoxnan ¢
U3MEHUMBOCTH PYIHOH MAacChl; | CMECUTEIbHBIX U OLICHKH IIpe3CHTalNEN
KpUTEpUH OOOOIIEHHON OIEHKH | YCPEeIHUTEIbHBIX TEXHOJIOTMYECKOU
TEXHOJIOTMYECKON IIPOLIECCOB 3P HEKTUBHOCTH
3G (PEKTUBHOCTH CMECHUTEIBHBIX CMECUTEIIBHBIX U
u YCPEIHUTEIbHBIX YCPEIHUTEIbHBIX
IIPOLIECCOB;BEPOSATHOCTHBIE IIPOLIECCOB
MOJIEIHN TpaHchopMauu
IIOKa3aTeaeu W3MEHYHUBOCTH
KauecTBa Pybl.
8. Opranuzanuonno-texuuyeckue | [ICK-3.4 | cocTaBHbIE 3JIEMEHTHI CHUCTEMBI | ONPEACISATH METOIaMU VYeTHBIM onpoc Ha
MEpONPHUATHS. MO0 YNPABJCHHIO H yIpaBJIeHUs] KAaueCTBOM  PYI; | COCTaBHbIE AI€MEHThl | OyHKepH3aliu [IOHUMaHUE TEPMUHOB
CTA0MIM3AIUM KA4eCTBOM PYI. CUCTEMY MH(OPMALIMOHHBIX | CUCTEMBI YIIPABJIEHUS | TOOBITON PyAbl U Hoxnan c
IIOTOKOB O KayeCTBE pyAbl; | KAYECTBOM Py dbopMHUpOBaHUAPYA | Mpe3eHTauuei
CUCTEMY KaJICHJIapHOT O u OIIOTOKOB.
TEKYILEro IJIAHUPOBAHUS.
CUCTEMY MOJIy4EeHUS
onepaTuBHOW MHpOpMALMM U
yIpaBJIeHUS,
9. Oomas crpykrypa pyaauunoi | [IK-19 | nonrocpouHoe — miaHMpoOBaHHE | IPUMEHSATH METOJIBI METOAAMH YceTHBIN onpoc Ha
cucrembl ynpamijeHusi kadecrBoMm | [ICK-3.4 | kauecTBa pyasl NpH pPa3BUTHH | pacdeTa IpH JIOJITOCPOYHOTO, ITOHMMaHHE TEPMUHOB
pyAbl. TOPHBIX paoor; TEKyIlee | ONepaTUBHOM Tekyueronomnepaty | Jlokman ¢
IIJIAHUPOBAHUE CPEIIHErO | YIpaBJICHUN BHOT'OIUIAHUPOBAHU | IIPE3EHTalUen
KayecTBa JOOBITON PYZbl; | Ka4ecTBOM JOOBIYM s KQuecTBa pyibl
METOJUKH ONEPATUBHOIO | IyTEM P pa3BUTUU




yIpaBJIEHUs] KauyeCTBOM pPYIbl B | PEryJNPOBaHUS TOPHBIX paboT
mporecce  JOOBIYM:  TOPSIOK | 0OBIUM 1O 32005M
OTpabOTKM MECTOPOXJIEHHUS C | METOJaMHUPEIIECHUSIC
y4eTOM ¢dbopmupoBanus U | UCIIOJIb30BAaHUEM
CTa0MIIN3alUH KauyecTBa. CHCTEM JIMHEHHBIX
YpaBHEHUIH
rpaguIecKuM
pelieHrneM 3aaad
10. Konnenuus texnonorum | [IK-19 | mpennmoceuikn Kk co3maHuto | onpenessats yenoBus | Knaccudukauuelipy | YceTHbl onpoc Ha
npeaKoHueHTpauun pyaHoii maccwbl | [ICK-3.4 | TexHomoruu OOBIYN C | NpPUMEHEHUS JTHUYHBIX IIOHUMAaHH1E
npu 100bI4e. IIPEIKOHLEHTPALUEHPYA;0CHOBH | PaIMOMETPUUECKUX TEXHOJIOTUYECKUX TEPMHUHOB.
bl€ TIOJIOKEHHUS 10 CO3/JaHUIO0 | METOOB IIPU CXeM Hoxunan c
PYIHUYHBIX TEXHOJIOTUH | IPEeKOHIIEHTPALUU NPEJKOHLEHTPAMM | Ipe3eHTalnuei
MPEAKOHIEHTpALUI PYZHOH | pyAHOH MacChl
Macchl;KIacCu(UKAII0;0CHOBH
oe obopynoBaHue,
HCIIOJIB3YEMOE TIPU pean3alyu
mpouecca  MPeAKOHIEHTPAINH
pyA.
11. Dxonomuueckas 3¢¢pextuBnocts | [ICK-3.4 | mpuHIUTIBI pacyera | IPOBOJUTH pacyeT METOAMKHpacyeTa VYeTHBIM onpoc Ha
MeponpusiTHH no yYIpaBJICHHIO HSKOHOMHYECKOro 3(dexTa OT | mokazarenen HKOHOMHYECKOTO NIOHMMAaHNE TEPMUHOB
Ka4yecTBOM 100bIBaeMbIX Pya. ITOBBIIICHUS CTaOMJIBHOCTH | U3BJIEYEHUS C yueToM | apdekra oT rpaduueckas
KayecTBa J100bIBa€MOM py/Ibl. CTaTUCTUYECKOTO MOBBILICHUS pabora:pacyer
aHaJlM3a KauyecTBa CTaOUIIBHOCTH SKOHOMHMYECKOTO
pYZbL, IOJIaBa€MOI Ha | KauecTBa sddexra oT
oOorareHue. J0ObIBaeMOM PYZbl; | MOBBILICHHS
CTaOMIIBHOCTH
KauecTBa

NO0OBIBAaEMOM PYIBIL.




4. KpuTepuu U MIKAJIbI OLlEHNBAHUS

1. YcTHbIi onpoc HA MOHUMAHUE TEPMHUHOB

[TporieHT MpaBUWIBHBIX OTBETOB Jlo 60 61-80 | 81-100

KommuecTBO 0a/U10B 32 OTBETHI 0,3 0,5 1

2. KonTpoJbHasi pacueTHo-rpapuueckasi padora

30 0Ga/ioB BBICTABISICTCS, €CJIM CTYACHT BBIMOJHWI BCE PEKOMEH]IOBAHHbBIC
3aJlaHds, apTyYMEHTUPOBAB WX, ¢ OOS3aTEIIBHONW CCBUIKOW HAa COOTBETCTBYIOIIHEC
HOPMAaTHUBBI (€CJIU IO COJICPIKAHUIO ATO HEOOXOIMMO).

20 OasioB BBICTABIAETCS, €CIM CTYJICHT BBIIOAHWI He wMeHee 70%
PEKOMEHIOBAaHHBIX 3aJIaHUM, apryMEHTHPOBAB HMX, C 00s3aTEeIbHOW CCBHUIKOW Ha
COOTBETCTBYIOIIME HOPMATHUBHI (€CIIH MO COAEPIKAHUIO 3TO HEOOXOIUMO).

10 GamioB BBICTABISAETCS, €CIM CTYIASHT BBINOJHUI He MeHee60%
PEKOMEH/I0BAaHHBIX 3aJIaHUM.

0 OanyoB - €CJiM CTYJICHT BBIMOJHUI MeHee 50% peKkoMeHIOBaHHBIX 3aJJaHUM.

3. Pemenue 3aga4

20aJia BBICTABIISACTCS, €CIU CTYACHT PElIni BCE PEKOMEHI0BAaHHBIC 3a]/1auu,
apryMEHTHUPOBaB MX, C 00f3aTEIbHOM CCBUIKOM Ha COOTBETCTBYIOIIUE
HOPMAaTHUBBI (€CIIU IO COJICPKAHUIO ITO HEOOXOAUMO).

16amn  BBICTABISAETCS, €CIU CTYACHT BbImoJHWI He wmeHee 70%
PEKOMEHIOBAaHHBIX 3aJ1a4, apTYMEHTHUPOBAB UX, C 00s3aTEILHON CCHUIKON Ha
COOTBETCTBYIOIINE HOPMATHUBHI (€CITH TI0 COACPIKAHUIO ITO HEOOXOIUMO).
0,5 Oamma BBICTABISICTCS, €CIM CTYJASHT BBIMOJIHUI He MeHee60%
PEKOMEH/IOBaHHBIX 3a/a4.

0 GanIoB - €clM CTYJICHT BBHIMOJHUI MeHee 50% peKkoMeHJ0BaHHBIX 3a]1ay.

4, KpuTepuu OlleHKH BBICTYIJIEHHE CTY/IEHTOB € JIOKJIA0M,
pedepaTom, Ha ceMuHapax

banbl XapaKkTepUCTHKHU OTBETA CTYACHTA
0,5 - CTY/ICHT ITyOOKO ¥ BCECTOPOHHE YCBOWJI IPOOIIEMY;
- YBEPEHHO, JIOTUYHO, TIIOCJIEI0BAaTeIbHO M TPaMOTHO €ro
U3JIaraer;

- OnMpasch HA 3HAHUS OCHOBHOM W  JIONOJHHUTEIBLHOMU
JUTEPATYphl, TECHO TPHUBI3BIBAET YCBOCHHBIC  HAyYHBIC
TIOJIOKCHUS C TIPAKTHYECKOU JIeATeTbHOCTBIO;

- yMmelio OOOCHOBBIBAET W AapPTyMEHTHPYET BBIJBUTAEMbIE WM
WJIEN;

- JIeJaeT BBIBOJBI M 0000IIECHMS;

- CBOOOJHO BIIaJ€EeT MOHSATUAMU




0,3

- CTYJIEHT TBEPJO YCBOWJ TEMY, I'PAMOTHO M IIO CYIIECTBY
U3JIaracT ee, ONMUPasiCh Ha 3HAHWUS OCHOBHOM JINTEPATYPHI,

- HE JIOMYCKACT CYIICCTBEHHBIX HETOYHOCTEH;

- YBSI3BIBACT YCBOCHHBIC 3HAHUS C MMPAKTUYCCKON JICATEIHHOCTHIO;
- aprYMCHTHPYET Hay4YHBIC ITOJIOKEHUS,

- JeJIacT BBIBOABI 1 000OIIEHNUS;

- BIaJeeT CUCTEMOI OCHOBHBIX MOHATHU

0,2

- TéMa PACKPbITA HENOCTATOYHO YETKO U MOJIHO, TO €CTh CTYACHT
OCBOWJI TPOOJIeMy, IO CYIIECTBY H3JIaraeT €€, ONUpasch Ha
3HaHHS TOJIBKO OCHOBHOU JINTEPATYPHI;

- JIOMyCKaeT HECYIIECTBEHHBIE ONMMUOKA U HETOYHOCTH;

- HCIBITBIBACT 3aTPYJHECHUS B MPAKTUYECKOM MPUMEHEHUU
3HaHWM;

- c;1a00 apTyMEHTHPYET Hay4dHBIC TIOJIOKEHHS,

- 3aTPYyIHSIETCSA B OPMYIUPOBAHUU BBIBOJIOB M O0OOIIICHUA;

- YACTMYHO BJIAJICET CUCTEMON MOHSATUM

- CTY/ICHT HE YCBOWJI 3HAUUTEIILHON YacTH MPOOIIEMBI;

- JIOMYCKaeT CYIIECTBEHHbIC OIMMOKH ¢ HETOYHOCTU TMpHU
PacCMOTPEHHUH €€;

- UCTIBITBIBAET TPYJHOCTH B MPAKTUYECKOM MPUMEHEHUN 3HAHUM;
- HE MOXKET apryMEHTHUPOBATh HAYYHBIE TTOJIOKEHHUS;

- He (OpMYIUPYET BHIBOAOB U 0O00OIICHUI;

- HE BJIaJICET MOHATUNUHBIM almapaToM

5. Ilpe3enTaums (KpUTEpUU OIICHKU MTPE3CHTAIINN )

MakcumaJjibHoe
CTpyKTypa npe3eHTanuu KOJIMYECTBO
0aJJ10B
Conepxanue
Cdopmynuposana 11€516 pabOTHI 0,1
TTOHATHBI 3314 U X0, PA0OTHI 0,1
WNudopmarus n3nokeHa mojaHo U YETKO 0,1
Nnmoctpauyu ycunuBaroT 3G QEeKT BOCIPUSITHS TEKCTOBON 0,1
4acTH HHPOPMAITHH
CrenaHbl BEIBOIBI 0,1
Odopmiienne npe3enTanum 0,1
Enunerit ctuns obopmieHus 0,1
Tekct nerko untaercs, GOH COUYETACTCS C TEKCTOM U 0,1
rpadukoi
Bce mapameTpsl mprQTa X0opoIno nogoopaHsl, pasMep 01
mpudTa ONTUMAIBHBIM M OJJMHAKOBBIN Ha BCEX Clanmax




KJTro4ueBbie CI0Ba B TEKCTE BbIICICHBI 0,1

¢ deKT npe3eHTANNHA 0,1
OO11ee BeyaTaeHue OT IPOCMOTPa NPE3EHTALNUN 0,1
Max kom4ecTBO 0aJ1710B 1

OxoHuyaTeJIbHAA OLICHKA:

Tunoevle KOHmMpONbHBbIE 3A0AHUA U MeEMOOUYECKUe Mamepuaibl,
onpeodenawuiue npPoueoypvl OUCHUBAHUA 3HAHUI, YMEHUIl, HAGbLIKOE U (u1u)
onvima  O0eAmeabHOCMU,  XAPAKMEPUIYWWUX  Imansl  opmuposanus
KOMHnemeHuuil 8 npouecce 0C60eHUA 00paA306amenbHOI NPOZPAMMbL

1) Tunoeoe 3adanue na nonumanue MePpMUHO8
Hwxe npuBomsTcs omnpenesieHHs: BaXHEUIINX TEPMUHOB IO JAHHOM TEME.
Bri6epuTe npaBUIIbHOE ONPEAEIICHHE [T Ka)KI0ro TEpPMHUHA U3 CIHUCKA:

. KBaniumeTtpusi.
. KauecTBO npoaykuumu.
. [TapameTpamu poayKIUHN.
. [lokazarens KauecTBa IPOIYKIIUU
. ['opnas xBanumeTpusi.
. [Ipoayxkiiusi TOpHOTO MPOU3BOJICTBA.
. CpIpas pyna.
. ToBapHas pyna.
. Konnenrpar.
0. KagecTBO NpoAyKIIMU TOPHOTO (TOPHOAOOBIBAIOIIETO) IPOU3BOJICTBA.
1. KadectBo ropusix pabot
2. Crabunm3anus KauecTBa MoJjJe3HOr0 UCKOMaeMOro
13. VYcpenaHeHUTENbHBIN TPUHIIUI YIIPABICHUS KA4€CTBOM DY/
14. PazpenurenbHBIA WM CEMApallMOHHBIA  TPUHIMI  YIPABJICHUS
KaueCTBOM Py

P PP O0O0O~NOO0OTh WDNE

a. 000bIMoe noje3Hoe UcKkonaemoe NpeOHA3HA4eHHoe OJisl NPOU3800Cmed
Memaiios, MUHEPATIbHbLIX YO0OpeHull, Menio8oll U I1eKMpPUYecKol 3IHepeul,
CMPOUMENbHBIX MAMEPUAIO8 U Oemaiell, CpeOCma IeKMPOHUKU, UHCMPYMeHmA,
H0BENUPHBIX U OPY2UX UZ0ETIUI.

b. pyonas macca, xawecmeo xomopou 6vLIO YIYUUIEHO NYymMeM COPMUPOSKU,
2POXOYEHUS. U YACMUYHOU CMAOUTU3AYUL.

C. pYOHOe Cblpbe, 8 KOMOPOM NymeM BbINOIHEeHUS CNeYUAIbHbIX NPOYECCos
0002aujenus, 3HAYUMENIbHO YBelUdeHbl YPOBEHb U CMAOUILHOCHb COOEPHCAHUS
NOJIe3HbIX KOMNOHEHMOS, VIIYYUULeH SPAHYIOMEeMPUYECKULL COCMASB.

d. Koauuecmeennas xapakmepucmuxa 00HO20 UL HECKOJIbKUX CEOUCME
NPOOYKYUU, COCMABNAIOUWUX €€ Kauecmeo, paccmMampusdaemas NpUMeHumeibHo K
ONnpeoesieHHbIM YCI08UIM €€ CO30AHUsL, IKCRIAYAMAayuu Uiy nompeonieHus.




€. npedcmasnsem co00U  COBOKYNHOCHb ceolicmé  NpPoOyKyuu,
obycnoseusarowux — e€ - NpucoOHOCMb  YOO0B8IEeMBOPSIMb onpeoenenHvle
nompebHOCmU 8 COOMBEMCMBUU C €€ HA3ZHAYEHUEM.

f. Haykoil 06 uzmepenusx u memooax ux ocyujecmenenus.

g. KouuecmeenHvle NPUHAKU, XapaKkmepuszyowue 0OCHO8Hble eé C8OUCMBA U
COCMOSHUSL.

h. obnacme nayuno-mexnuueckux 3manutl 0 Memooax KoOJIUYECMEEeHHOU
OYEeHKU Kauecmea NpOoOYKYUU 2OPHO20 HNPOU3B00CMEd, €20 Cbipbesoli 0a3vl, a
maxoice mexHono2utl 000bIYYU U NePBUUHOU nepepadoOmKU NOJIe3HbIX UCKONAEMbIX.

I. pyonas macca, He noogepaasuielicsi KAKOMY-1ub0 YIyyueHuo Kayecmed.

J. cosoxynHocmb  ceolicmé  000bIMO2O  MUHEPANLHO2O  NPOOYKMA,
00yCN08IUBAIOUUX NPUSOOHOCHb UCHONB308AHUS €20 8 BUOE CbIPbsl, A MAKiCce OJis
IKCNILyamayuy Uiy nompeoieHusl.

K. MHO2OCmMaouiinbiti  npoyecc Gopmuposanus 0OHOPOOHO20 COCMABA
ucKonaemozo npu e2o 000vlye U nepeudHoU nepepadomke.

l. npoyecc cmewmusanus 006vEM06 pA3HOKAUECMBEHHO2O MUHEPATLHOSO
CbIPbsL 8 ONPeOeleHHbIX NPONOPYUSIX C YENbI0 8bIPABHUBAHUS UX COCMABA.

M.  evlOenenue 6 OmMBANbLI (U  XBOCMbL) YaACMU NYCMOU  UIU
CIAOOMUHEPATIUZ08AHHOU NOPOObL U NOBblUeHUe, U CMaduIu3ayus Kaiecmea
2OPHOU MACCWHL.

N. KoMnieKcHoe  nousmue,  GKuoUarUee 8  cebsi  MeXHUHecKull,
MEeXHOI02UYeCKUll U OP2AHU3AYUOHHBIU YPOBEHb 2OPHLIX pabOm, Onpeoensiemblll
CMEeNneHvI0 UX COOMEEMCMEUsL 2e0N02UYEeCKUM U 20PHOMEXHUYECKUM YCI08UIM
Paspabomku KOHKPEmHO20 MeCmOPOHNCOeHUs. NOJIE3H020 UCKONAeMOo20 UIU €20
Y4acmkoa.

Kmwou:1-f, 2-e, 3-g, 4-d, 5-h, 6-a, 7-i, 8-b, 9-c, 10-j, 11-n, 12-k, 13-I, 14-
m.

3) Ilpezenmayusa: anzopumm u peKOMEHOAUUU nO CO30AHUIO

npezenmayuu
AJITOPUTM CO3JaHUA MMPE3EHTALUH
1 aTan — onpeaeneHue NEan IPE3CHTALIUU
2 9Tamn — noaApoOHOE pacKpbITHE HHGOPMAIIHH,
3 3Tam - OCHOBHBIE TE3UCHI, BHIBOJBI.
Cnenyer ucnions3oBath 10-15 cnaigos. [Ipu aTom:

- IEPBBIU CIIAi — TUTYJIbHBIN. [IpeTHa3HaueH A1 pa3MELICHUST Ha3BaHUS
MpEe3eHTAIM1, UMEHH JIOKJIaIYMKa U €ro KOHTAaKTHOW UH(OpMaIIUK;

- Ha BTOPOM CJIaiiJie HEOOX0AMMO Pa3MECTUTh COJIepKaHUE MPE3EHTAIIUH, a
TAKK€ KPATKOE OMUCAHUE OCHOBHBIX BOIIPOCOB;

- C€ OCTaBIITUECS CJIAIbI UMEIOT NH(POPMATUBHBIN XapaKTep.

OOBIyHO MOa9a MH(POPMAIIUU OCYIIECTBIISCTCA 0 TUTAHY: TE3UC —
apryMeHTalus — BBIBOJL.



PexoMeHaaMM 1O CO3IAHUIO Mpe3CHTAlluN:

1. YuraGenbHOCTh (BUIMMOCTD U3 CaMbIX JIaJIbHUX YTOJKOB ITOMEIICHUS U C
pa3IMYHBIX YCTPOUCTB), TEKCT JOJIKEH ObITh HaOpaH 24-30-bIM mpupTOM.
TimarenbHO CTPYKTypUpOBaHHAsA WH(GOpMAIIHSI.

3. Hanmnuue KOpOTKUX U JAKOHUYHBIX 3ar0JIOBKOB, MAPKUPOBAHHBIX U

HYMEPOBAHHBIX CITMCKOB.

Kaxnomy nomnoxxenuto (Maee) HaJ0 OTBECTH OT/ACIIbHBIN ab3ail.

['maBHYIO HI€10 HAaJ0 BHUIOKHUTH B MIEPBOM CTPOKE ab3ara.

6. HMcnonw3oBath TabimuHbe (POPMBI TIpEeACTaBICHUS HHGOPMAIIUN
(IMarpamMMmbl, CXEMBI) JUIsl WILTIOCTPAIlMU BaXKHEHITNX (PAKTOB, UTO AaCT
BO3MOKHOCTh MOJIaTh MaTepHall KOMITAKTHO W HATJISAHO.

7. I'paduka nomxHa OpraHUYHO JOMOIHITH TEKCT.

8. BwicTymienue ¢ mpe3eHTanuen autcs He 6onee 10 MUHYT;

N

ok

4) llpumepsl pacuyeTHO-TpaduyYecKux pador

MeToanyeckue yKa3aHusl AJI51 BBINOJHECHUS PACYETHO-TPapPHIeCKOM
padoTbiNel «Pacyer nmoka3zaresiel TEXHOJIOTHYECKOM OLEHKHU
NPEeIKOHUECHTPALMHU PYAHON MAcCChl U OINpe/e/IeHHe CIocoda ynpaBjieHUs
Ka4eCTBOM PYAbD»

OI[HI/IM N3 OCHOBHBIX HOKa3aTeH€ﬁ, BIMAIOIINX HA TCXHHUKO-ODKOHOMHNYCCKUC
IMOKa3aTCJIN IOJIYUCHUA TOBapHOﬁ MNPOAYKIIMU U3 MUHCPAJIBHOI'O ChbIPbs, ABJISICTCS

3HAUEHUE CPEJTHErO COJIEP KaHMs MPOMBIIUICHHO nosne3no2o komnonenma (I1K) mo

MECTOPOXACHUIO B 1eJoM. YeM OHO BbIIe, TeM peHTabenbHee paboTraer
TOPHOPYZIHOE NPOU3BOACTBO. B Hacrosmiee BpeMs, BCIEACTBUE WHTEHCUBHOU
OTpabOTKH MECTOPOXKJIEHUI HEKOTOPBIX BHUJOB TIOJIE3HBIX MCKOMAEMbIX B
OpeablAylue ToJbl, MO 3THUM MECTOPOXKICHUSIM HAOJIOAAeTCs TEHACHIIMS
cHmkeHnst cpenHero coxaepxkanus IIK. Takas curyanmus mpuBOOuUT K pocTy
ce0eCTOMMOCTH KOHEUHOTO MPOAYKTa IPENPUITHS U3-3a TOTO, UTO B PyIOIOTOKE,
MOCTYIAOIIEM Ha MepepadoTKy, YBEIMUMBAETCS 0 MYCTOM MOPOIbI, yAaleHue
KOTOpOW B Mpoliecce oOoraiieHusi He MEHee, YeM B JIBa pa3a JOpPOKEe MPOLIECCOB
nooerun. Kpome Toro, mpu oOoramenun Oemnoit mo coxaepxanuto [IK pymas
YBEIMYMUBACTCS OOBEM TOHKOM3MEIBYEHHBIX MbUISIIMX XBOCTOB, YTO, B CBOIO
ouepeqb, CKa3bIBAeTCS Ha SKOJIOTMUECKOM oOcTaHOBKe peruoHa. llosTtomy

BO3HHUKACT aKTyaJIbHas 3aJada IIOMCKa IMPOHECCOB, C MOMOMIIBIO KOTOPBIX MOXHO
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KaKUM-THO00 crocoboM TOBBICUTH cpeaHee coaepxkanue [IK B pymomoroke,
MOCTYIAOIIEM Ha MepepadoTKy.

Jl1st Toro, 94TOOBI TIOCTUYb >KETAEMOTO pe3yJibTaTa, He0OOX0IUMO U3YUYUTH B
ONpeleIeHHOM 00beMe TOpHOM Macchl (B IEJIOM [0 MECTOPOXACHUIO, B
OoTpabaThIBAEMOM y4acTKe, OJIOKE WM B HEKOTOPOH MpeACTaBUTEIBHOU MpoOe)
pacnpenenenue conepxxanus 1K mo 3aganHbiM 06beMaM ropHON Macchl (Y4acTKU
WK OJIOKH MECTOPOKJEHUS, UM KYCKOBOW MaTepuall MpeACTaBUTEIbHON MPOObI
3aJlaHHOM KPYMHOCTH). DTO JACT BO3MOXHOCTb OIPEACIUTh HEPABHOMEPHOCTD
pacnpenenenust coxepxkanus I[IK mo Bcemy 3apaHee omnpeneneHHOMY OOBeEMY
TOPHOM Maccbl M YCTAaHOBHUTh B HEM KOJIMYECTBO 33JaHHBIX OOBEMOB C
HE3HAUNUTEIBHBIM («XBOCTOBbIM») conepxkanueM IIK. IlomydyeHHoe 3HaHune
MO3BOJUT BbIOpaTh MNPUHUUII (OPMUPOBAHHMS KAadyecTBAa PYAHOW MACCHI,
NOCTyHarome Ha o0oralieHue — YCPEIHUTENbHBIA WIH pa3JeuTeIbHbIN
PUHITUII.

B kadecTBe 00bEKTa HCCIIENOBAaHUS BBIOMpAETCS Mpoda pyAbl, COCTOAILIAS U3
00BEMOB FOPHOM Macchl 3alaHHOM KpynHOCTH, coaeprxkamux 11K

HHI’I’Z€D€CVIOW€€ C80UCMBO 00BbEKMA UCCACO0B8AHUSL.

1. Crenenp paznuuusi KyCKoB poObl 1o cojepskanuto B HuX [1K.

st Toro, 4ToOBI ONPENETUTh BO3MOXKHOCTb HCIIONB30BAHUS TOTO WIU
WHOTO TMpUHOUNA (OpMUPOBAHUS KauyecTBa pPYAHOW Macchl HEOOXOIUMO
ompenenuTh pacnpeaeneHue conepxkanus [IK —mo obbemam pymaHOM Macchl B
JaHHOW TmpoOe. DTO J1acT BO3MOXHOCTh ONPEACNIUTh CYIIECTBYET JIU
HepaBHOMEpPHOCTH pacnpeneneHus [1K nmo kyckam npoOsl.

Takum oOpazom, 3Has coxepxanue [IK B kaxaom o6beme mpoObI Ci U €ro
Maccy Mj, MOXHO OIPENENINTh KOJIMYECTBEHHBI KPUTEPHUM, XapaKTepU3YHOLIUN
JaHHYK0O ~ HEpPaBHOMEpPHOCTb  pacnpeaeneHus  comgepxkanuss 11K,  kak
CPEIHEB3BEIICHHOE OTHOCHUTENIBHOE OTKJIOHEHUEe conepxanus IIK — C; B kaxaom
KYCKE OT CpPEIHET0 €ro CoAepKaHusi - @ BO Bcell mpobe. Hactosmuii kpurepuit

HA30BEM Hnokazamenem _KoHmpacmuocmu - M, MaTeMaTHYeCKOE ONHUCAHME

KOTOPOI0O UMCCT BU
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n
2 (G -a)f,, 100
= Tm
M = nl'=1 , (1)
2 CiMm;
1001
1
2 M
1=1

rae «a - cpennee conepxanue [IK Bo Bceit mpoOkl, onpenensieMoe Kak
n
xem;
o ==l 2
n ' (2)
xm;
i=1

rze M — Macca Bceil mpoOsl onpeaensiercs no Gopmyse
n
m=>y, m; (3)
i=1
rj1e Ny — KOJIM4eCTBO 00BEMOB B IIpooe.

3nauenue Tmokazarens M gaeT WHPOPMAIUMIO O HEPABHOMEPHOCTH
pacnpenenenus coaepxkanus [IK B kyckax mpoObl U 3TO 3HA4YE€HHE IO3BOJISET
BbIOpaTh NpuHLIMN (HOpMUPOBaHUS KadecTBa, eciiu M <0,7, To 6omnee 3¢hpexTuBHO
UCTIOJIb30BaHUE YCPEIHUTEIHHOTO MPUHIIKIIA (POPMUPOBAHUS KaueCTBa.

Eciu M> 0,7, To 6onee 3QheKTUBHO HCIONB30BATh s (HOPMHUPOBAHUS
KayecTBa pPa3AelUTHENBHOTO MPHUHIMMA. B 3TOM ciiydae HE0OXOIWMO HUMETh
uH(OPMAITUIO 0 KOJUYECTBE B U3y4aeMOl MpoOe 0O0BEMOB PYIbI C «XBOCTOBBIM)
conepxxanrem [1K. Takyro nHpopMainuo MOXHO MOTYYUTh, €CIM BECh JHMAMA30H
n3MeHeHus: conepkanus [IK pa30ouTh Ha HEKOTOpHIC WHTEPBANBI, HAMPUMEp, C

marom 10%, 1% 0,1% IIK u T.1., 1, BBIYMCIMB B KaXKJIOM UHTEPBAJIE COJICPKAHUE

IIK - ¢,,i, KaK

12



a Takke maccy 0o0beMOB MpOObI, MOMABIIUX B JaHHBIA HMHTEPBA, ONPEACITUTH

BBIXO/I K&KJIOTO HHTEpBaJia OT BCEH MPOObI

M2
M

y ~=1=1-—-.100%, (4)
= M
=1
/1€ N, — KOJIMYECTBO 00BEMOB B KaXKJI0M MHTepBajie coaeprkanuii [1K.
[lanee, 3a1aBIINCH ONPEICIICHHBIM 3HAYEHUEM «XBOCTOBOTO» conepxanue [IK, o
3aBUCUMOCTH
Vi = f (CuHi)1 (5)
MOXKHO OIPEACIINTh JOJII0 00hEeMOB MPOOBI, B KOTOpoi coxepkanue [IK Oyner
HIDKE «XBOCTOBOTO». [loilydyeHHBIE TaHHBIE IMO3BOJIAKOT, YCTAHOBUTH 3HAUYCHUE
noxkasareis M.

[Tokazarenb M MOXHO OIpeeauTh U UHBIM oOpazoM. dopmyina (1) MoxkeT

OBITh MTpUBEIEHA K (hopMyJie BUa

2 -0 2 -
o Mel@s®) L 2B
a a

(6)
I7Ie & - CpeJHee coliepKaHue [IEHHOr0 KOMITIOHEHTA B PYJI€ WU TIPOOE; Yy - BHIXO]
00BEMOB (JI0JIU €11.), B KaXJ/I0M U3 KOTOPBIX COJEpKaHUE LIEHHOIO0 KOMIIOHEHTa He
npeBbIacT o; O,, - cpeaHee COAEpKAHUE LIEHHOTO KOMIIOHEHTa BO BCEX 3THX
o0beMax; Y, - BBIXOJ OOBEMOB (IONM €1.), B KaXKIOM M3 KOTOPBIX COJEp>KaHHE
LEHHOTO KOMIIOHEHTa MpeBbIIACT «; [ - CpeAHee CoJepkKaHUEe UEHHOTO
KOMITOHEHTa BO BCEX ATHX 00beMax (7,).

AHanu3 BblpaxkeHUs: (6) TO3BOJISIET YCTAHOBUTH NPEAENbl HM3MEHEHUs
nokazarens M. Haubonee KOHTpaCTHOM CUHMTAeTCsS pyna, COCTOSIIAs W3
MOHOMHHEPAIbHBIX O0OBEMOB C IIEHHBIM KOMIIOHEHTOM W OOBEMOB MYCTOMN
nopoabl. IlprueM KOIMYECTBO NOCIEOHUX JOJKHO 3HAYUTEIBHO MPEBBIIIATh

KOJIMYECTBO MOHOMUHEPAJIbHBIX 00beMOB. B aTom ciyuae y,,— 1, O, =0u M = 2.
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Pyna, cocrosimas u3 0O0OBEMOB € OJUHAKOBBIM COJIEPKaHHUEM IEHHOTO
KOMITOHEHTA, SIBJISIETCSI HEKOHTPACTHOM WM XOpOLIO ycpeaHeHHou. Ilpm 3tom
ycioBun ©O,, = «a ¥ mokasarenb KoHTpacTtHoctm M = 0. Takum o06paszowm,
MOKA3aTelb KOHTPACTHOCTH PYAbI MOKET U3MEHATCS B npeaenax ot 0 go 2.

[ToCKOJIBKY KOHTPAacTHOCTb PYJbl IO COJAEPkKAHUIO IIEHHOTO KOMIIOHEHTA
INPUHLIHANHMAIBHO  OMNpPEAEHseT BO3MOXHOCTb NPUMEHEHHs Pa3ICIUTENBHOTO
npuHIMNa (GOPMUPOBAHUS KAaueCTBA M BBIICIEHUS M3 TEXHOJOTMYECKOTO MOTOKA
YaCTH ITyCTOM ITOPOJIBI.

Iloka3arenb KOHTpAcCTHOCTH M MOYKHO pAacCUMTATh U IO TaK Ha3bIBAEMBIM

KpusvimM KOHRMpACmHoOCmu. I[JDI IIOCTPOCHHUA 3THUX KPHBBIX HCO6XOI[HMO 00BEMBI

UCCIIeyeMO MpOObI PacloNIOKUTh B TOPSAIKE BO3PACTAHUSA B HUX COACPKAHHS
[IEHHOTO KOMITOHEHTa. Jlaiee 00beAMHUTH OOBEMBI BO (DPAKIIMK, IPUYEM TIPEICIIbI
COJIEp>KaHU BO (PpakilMy BBIOMPAIOTCS C TaKUM PacyeToM, YTOOBI €€ BBIXOJ OT
Bced mpoObl He mnpeBbiman 15 - 20%. Takum oOpasom, Kaxnaas Qpaxkuus
XapaKTepu3yeTcsi AByMs IOKa3aTeNsIMU: BBIXOAOM (pakuuu - ), OT pyasl (Wiad
npoObl) U CPEIHUM COACPKAHMEM LIEHHOIO KOMIIOHEHTa BO (ppakumu -cy . OTH
JIAaHHBIC BHOCSTCS B CTONOIGI 2, 3 1 4 (1-bIii cTONOECI] ONpeaessieT HoMep PPaKIIuu)

Tabmuipl 1. 3aTeM paccUMTHIBACTCS BBIXOJ KPUBOM XBOCTOB @~ y/ 10 dopmyre
N
yl = _ZI;/;S (= 1,2,....,n). DT gaHHBIC 3aHOCATCS B CTOJO0en 6 Tabimubl. Ilocie
iz

9TOI'0 PaCCUUTHIBACTCA COACPKAHNUC ICHHOI'O KOMIIOHCHTA B XBOCTax II0 Q)OpMYHel

- 27uC
C;B:":’T (=1,2,..,n; i=1,2,....J)) ¥ gaHHBIC 3aHOCATCI B cToioOem 7.

i
! xs

JlaleepacCunThIBAETCS BHIXOJ KPMBOM pasieneHusA 1mo dopmyne: A= y/-' + 5

%, (j=1,2,...,n; i=1,2,...,]) ¥ moJy4eHHbIC JaHHBIC 3aHOCATCS B CTOj0CI 5. 3aTeM

PACCUUTBIBAIOTCA IIOKA3aTCIn KpI/IBOﬁ KOHIOCHTpPAaTa ﬂ- BbIXOJ KOHICHTpPATa

n
2 7ACh =k,
. . . i=1
7] =100—y;, W COJIEpKaHHE IIEHHOIO KOMIIOHEHTa B HeM: Cj =~

J

Y
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DTH [OaHHBIE 3aHOCATCA B CTOJIOEl 8 u 9, coorBercTBeHHO. B cromberr 10

3aHOCATCA JaHHBIC pPaCdCTa M3BJICUCHHUA HCHHOI'O KOMIIOHCHTA B KOHIICHTpAT.

y]Cl
W3BrneueHue & paccuutbiBaeTcs 1o popmyne: & = ——-.

Jisi  mocTpoeHHWsT KPUBOW pasfeneHus A HEOOXOAMMO HCIOJIb30BaTh
CTOJIOIBI 4 U 5, I TTIOCTPOEHUST KPUBOW XBOCTOB ® HEOOXOIUMO HCIOJIB30BATh
cTonOubl 7 W 6, W IS TOCTPOCHHUS KPUBOM KOHIIEHTpara f HE0OXOIUMO
UCTIOJIB30BaTh CTONOLKI 9 1 8.

Tabmura 1
JlaHHBIC IS TIOCTPOCHUS KPUBBIX KOHTPACTHOCTH HA MPUMEPE alaTUT-

He(PEIMHOBBIX Py MECTOPOKIAEHUS KPYMHOCTHIO -200+20 MM

IIpenensr Conep- Coznep- | Hspie-
o | coreme | e || B ] O e | e
(bp;l( Hus [1K- 1, P,0s5 BO "% XBOC- P,OsB LIeH- P20s B_ P,OsB
| g | || | | e s
TSR B v TPl | T e | o
1 2 3 4 5 6 / 8 9 10
100,0] 9,09 | 100,0
1 0-0,99 118,69 0,60 | 935|18,69| 060 |81,31| 11,04 | 98,75
2 1 10-1,99 | 1565| 1,34 | 26,52|3434| 0,94 | 6566| 13,35 | 96,43
3 120299 527 | 2,26 [36,98]3961] 112 |[6039| 1432 | 95,14
4 130399 | 511 | 364 [4217)|44,72] 1,41 |5528| 1531 | 93,11
5 | 40599 | 8,66 | 497 |49,05|53,38| 1,98 |46,62| 17,23 | 88,37
6 | 6,0-799 | 535| 7,14 |56,06|58,73| 2,45 | 41,27]| 18,54 | 84,17
/7 180999 | 893 | 915 |63,20|67,66] 3,34 |32,34| 21,13 | 75,18
8 | 10-14,99|10,13| 1195 | 72,73| 77,719 4,46 | 22,21| 25,32 | 61,87
9 [15-19,99| 580 | 17,27 | 80,69| 83,85| 5,35 |16,41| 28,16 | 50,84
10 >20,0 |16,41] 28,16 | 91,80| 100,0] 9,09

KpuBble KOHTPACTHOCTH CTPOATCS B MPSIMOYTOJIBHOU CUCTEME KOOPAHUHAT C

IBYyMsi opAMHATHbIMUOCAMU. Ha mepBoii (JieBoi opauHare) cBepxy BHU3 OT 0 10

. i
. J . .

100% mocnenoBaTeabHO OTKIIAABIBAIOTCS BbIXOAA y/ =Yyl U A= yit +% ,a Ha

i=1

BTOpO (mpaBoil opauHate) cHU3y BBepx oT 0 mo 100% BbIXOJ KOHLIEHTpaTa
7! =100—y/ . Tlo ocu abcrpcc OTKIAABIBAIOTCS 3HAYEHUS COIEPIKAHUS ICHHOIO

KOMIIOHECHTA.
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[lynkTupHas mnpsMas COEAMHSIONAs MOCIEAHIOI TOUYKY KpUBOM ® cC

HAYaJoM KPUBOW [, HOCUT Ha3BaHWE JUHUHM CpelHEero coaepxanus «. Kpusbie

KOHTPAaCTHOCTH SABJIIIOTCA Fpa(bI/ILICCKI/IM I/1306pa}KeHI/IeM 3aBUCHUMOCTHU

MAaKCHMAJIBHBIX TCOPCTHYCCKHUX rokasarejeu pasaciICHuA pydbl OT I'PAHUYHOI'O

COACPIKAaHUA IIpW YCIOBHMHU, YTO PA3ACIICHUC IIPOU3BOJUTCA I10 COACPKAHHIO

OCHHOI'O KOMITIOHCHTA B KaAXXA0M OTACIIbHOM o0BeMe PYAELL.

3AZJAHUMS koHTpOBbHOM padoTsl Nel
[To sxcnieprMeHTaTBHBIM JAHHBIM TaOTHUITHI 2:

1)
2)
3)

4)

3aIoJIHUTG Tpadsl S5 u 7;

MOCTPOUTH TUCTOTPaMMY pachpeieieH!s] KyCKOB 1o conepxkanuto [1K;

COCTaBUTh TaOJNMIy MJI1 pacueTra TMoKaszaTeds KOHTPAacTHOCTH M u

PpacCcCUuTaThb €0 3HAYCHUC,

COCTaBUTH Ta6J'II/ILIy AJI1 IIOCTPOCHUA KPUBBIX KOHTPACTHOCTH, ITIOCTPOUTD

WX, U pACCUUTATh NIOKa3aTemnb M,

5) IMOCTPOUTH KPHUBBIC KOHTPACTHOCTH M OIIPCACIIUTL KOJIHMYCCTBO HYCTOI>'I
MOopoJAbl, KOTOPYIO MOXHO BBIJCIUTD.
BAPUAHT
Tabnuma 2
OKCITEPUMEHTAJIBHBIE IAHHBIE 110 OITPOBOBAHNIO MACCHBA
Ne Macca pynnoro marepuana 8 | Conepskanue [1K B pyaHoMm matepuaie
TOYKH OIIPOOOBaHMA | TOYKE ONPOOOBAHMSA, YCII. 1. TOYKH OIPOoOOBaHUs, %
1 2 8
1 89,5 0,69
2 82,5 0,73
3 85 0,64
4 83 1,25
5 78 1,68
6 74 2,96
I 70 2,42
8 90 2,86
9 77 2,89
10 69 2,36
11 78 2,35
12 79 3,65
13 78 2,49
14 54 5,31
15 60 5,65
16 70 7,46
17 48 16,77
18 46 17,98
19 54 18,01
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20 48 18,89
21 85 2,42
22 85 2,26
23 85 0,68
24 78 1,28
25 87 1,35
26 90 1,98
27 88 2,02
28 85 1,57
29 94 1,25
30 85 1,02
31 85 1,65
32 87 1,63
33 85 2,87
34 92 1,78
35 82 1,25
36 80 1,21
37 95 3,41
38 85 0,96
39 85 1,44
40 93 1,32
41 62 2,89
42 83 2,67
43 70 3,96
44 75 3,68
45 64 3,85
46 60 3,88
47 55 4,97
48 72 3,96
49 59 4,25
50 60 5,34
51 60 6,5

52 60 8,44
53 45 9,57
54 44 11,87
55 54 12,65
56 50 12,48
57 48 12,11
58 52 12,34
59 40 22,88
60 78,5 0,78
61 91,5 0,84
62 85 0,42
63 81 0,36
64 89 0,69
65 85,5 0,72
66 85 0,98
67 84,5 0,93
68 80,5 1,04
69 85 0,89
70 89,5 1,25
71 86 1,46
72 85 1,89
73 92 3,34
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74 86 1,36
75 70 7,46
76 48 16,77
77 46 17,98
78 54 18,01
79 48 18,89
80 85 2,42
81 85 2,26
82 85 0,68
83 78 1,28
84 87 1,35
85 64 3,85
86 60 3,88
87 55 4,97
88 72 3,96
89 59 4,25
90 60 5,34
91 60 6,5

92 60 8,44
93 45 9,57
94 44 11,87
95 89,5 0,69
96 82,5 0,73
97 85 0,64
98 83 1,25
99 78 1,68
100 74 2,96

Memoouueckue ykazanus K 6bIN0JIHEHUIO PACYemHO-2pauuecKkoii padomot
No2:«PeryiupoBanue 00beMOB J00bIYH 10 32005IM MeTO/X JIMHEHHBIX
ypaBHeHMH U rpaduyecKMM METOI0M»

Meroavka — pelieHuss — 3aJayd  YIOpaBJIEHUS ~ KAuyeCTBOM  IyTEM
nepepacnpefeneHus 00beMOB JOObIYM ISl HEKOTOPOro KOJMYECTBa 3a00€B
(0oOBeMOB) N M perIaMeHTUPYEMBIX I[OKa3aTesied KadecTBa M, OCHOBaHA Ha
COCTABJICHUH CUCTEMBI JINHENHBIX YPAaBHEHUM.

Paccmotpum mpumep. Ilycth B N 3a00six 100BIBaeTCS pyJa, KauyecTBO
KOTOPOM OlIEHMBAaeTCsl M moka3aresiMu (Tadi.3)

Tabmumna 3
ITokazarenu 3a0oi
KauyecTBa 1 2 i n
1 O Ol12 Oy O1n
2 021 022 0L2i Ol2n
n Olm1 Om2 Olmi Omn

[Ipu sTOM HEOOXOAMMO Tak mepepacrpencauTb o0beMbl M00bYM Q; U3
KaKIO0ro I-ro 3a0os, 4ToObl 00ECIEYMBAIOCH 3aJaHHOE CPEIHEE COIACP/KaHUE
kaxoro j-ro ITK B o6beMe 100bITO# pyaHOH Macchl Q.

[To ncxoaHBIM JaHHBIM COCTABJISIETCS CUCTEMA JINHEWHBIX YPABHEHUMN
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11Qp + 15Q; ..+ i Q; + 1, Q = 1 Q
ap1Qp +apQy +.+ a0 Q; + @ Qy = ,Q

_ (1)
ajyQ+ajpQy+..+a;Qi + ¢ Qn =a;Q

alel + amZQZ +o.t amiQi + aann = amQ

n
mpu ). Q; = Q.
i=1
Hampumep, B cirydae Tpex 3a6oeB npu m=n cuctema (1) umeeT Bua
a3 Qp + a13Qp + 13Q3 =4 Q
91Qq + a2Q; + a23Q3 = ,Q

031Qp + 03,Qy +a33Q3 = 23Q.
N3 aroit cuctemsl Haxoaum Qq,Q,, Q4

Q= Q=2 Q=2
"’ ¥ D’ "D’
Oy O Qg a-Q a, a;
D=lay a, oy Di=la, Q a, ay|
Oz Q5 Og a;-Q ay oy
ay Qo oy , sQ
D,=lan @,-Q ay| Di=lay a, ay-Q
Ay 3"Q g Ay Uy 0yh-Q
IIpu sTOM

D = 0,05, Qg5 + 01,0003y + Q30 Oy — Q3050 0y —
T OOy gy — Oy O3l -
D, = (e, Q)05 + 1,05 (03 - Q) + i3 (a1, - Q)atz, — 113015, (23 - Q) -
—ay, (0, - Q)ag — (- Q)ayay,,
OIPCACINUTCIIN BEIYUCIIAIOTCS IO TaKOH K€ CXCME.

Ilycte pyny noObiBatoT u3 3 3a00€B W 3a7aHbl 3 pEryIaMEHTHUPYEMbBIX
nokasarerss kauecTna (Ta6:1.3)

Ipyrue

Ta0Omuna 4
ITokazarenu 3a0o
KauecTBa 1 2 3
Conepxxanue,%
1K, 46 38 54
1K, 2 4 3
1K, 12 16 18

CyTouHasi MpOU3BOUTENBHOCTD pynHUKa cocTaBiser Q= 1500 T.
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3amaya COCTOWUT pacIpeieieHnd O0BEMOB J0OBUM MO 3a008M TaKuM

obOpaszom, uToObl cpennee coxaepxkanue [IK cocraBmsiino o x=44%; o nxe=3%;
aHK3:l5%-

CocTaBUM cUCTEMY JIMHEHHBIX YPAaBHEHUM
0,46Q; +0,38Q, +0,54Q; =0,01-1500 - 44 = 660
0,02Q; +0,04Q, +0,03Q; =0,01-1500 -3 = 45
0,12Q, +0,16Q, +0,18Q; =0,01-1500 -15 = 225

CJICI[OB&TCJ'IBHO, OIIPCACIINTCIIN UMCIOT BU/T

0,46 0,38 05 660 0,38 05
D=|0,02 0,04 0,03=0,00024 D, =|45 0,04 0,03=0,099
012 016 018 225 016 0,18
0,46 660 0,5 0,46 0,38 66
D,=|002 45 0,03=0135 D;=/0,02 0,04 45 =0114
012 225 0,18 012 016 22

a UCKOMbIe 00BEMBI PYAHOM Macchl, obecnieunBaronue 3agannoe coaepxanue 1K,
paBHBI

Dy 0,099 M3 0. — D, 0135 _ 63
™D 7 0,00024 50z = D~ 0,00024 o
Dy 0114 e
Os = = 0o002a /6™

Takum 006pa3om, Mpu CyMMapHOU JOObIYE PYJIbI IO PYIHUKY
Q=0Q;+Q, +Q3 =1452m

B Hel oOecrieunBaercs cneayromume coaepkanus [TK
_ 495-46+405-38+570-54

_ — 46,9%:
i 1452 °
o 4952405445103 )00
: 1452
| _49512+40516+57018 o 00
; 1452

[Ipu uyucne 3a00€B HEpPaBHOM UHCIY TIOKa3aTeled KadecTBa py/bl,
HampuMmep, npu m=3 U n=5, MNOCTYyNawT cleayromuMm obpaszom. JIBa wu3
HEW3BECTHBIX, Hanpumep, Q4 m Qs paccMaTpuBarOTCS KakK MapaMeTphbl, KOTOPHIM
MOXHO TMpUJaBaTh pa3IUYHbIC 3HAYCHUS, KOTOpbIe OYIyT COOTBETCTBEHHO
OTIPEIENIATh BEIMYUHBI APYTUX TapameTpoB - Qq, Q, u Qs.

Takum 006pa3om, cucTeMa TUHEHHBIX YpaBHEHUN IPUHUMACT BU]I

a11Q + 1,Q, + 13Q3 = 4 Q — (214Q4 + 15Q5)
a1 Q +aQy +ap3Q3 = apQ — (4Qy + a5Qs5)
a3 Qq +az3,Q;y +a33Q3 = a3Q — (a34Qy + a35Qs).

B aTom Bapuante o0bemMbl Qp, Q, 1 Q3 3aBUCAT OT NPUHATHIX 3HAYCHUN Q4 1

Qs.
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Q1=%; sz%i Q3=%
011 Q1 g3 [o1-Q—(14Qs + 215Q5)] @, a3
D=lay @y af Dy={la;-Q—(a4Q4 +a25Q5)] @z az3);
G031 O3 033 [as-Q—(234Qs + #35Q5)] @3y 33

ayp [og-Q—(24Qs +15Q5)] a3
D, =lay; [orp - Q—(024Qs + a55Q5)]  @3);
az oz Q—(34Qy +35Q5)] 233
a1y [og-Q—(aq4Q4 +215Q5)]
Ds=lay @y [a;-Q—(2uQ4 +aQs5)]
ag g [og-Q—(a34Q4 +35Q5)]

JagaHusg K KOHTPOJLHOU pacueTHO-rpaduyeckoi padore No2

3ajaua 1.
N3BecTHO, 4TO Ha yyacTKe pyIHHKA B paboTe HaxoasaTcs 3 3a004. [Ipu aToMm,

cpeanee conepxanue I[IK-oB mo 3a6osim coctaBisier [1K1,=43%, I1K1,=14%,
[TK15=48%; I1K2,=33%, IIK2,=19%, IIK23=24%,; IIK3,=38%, IIK3,=46%,
[1K33=43%. CytouyHas mpOM3BOAMTENHHOCTHh pyAHUKa coctaBisier Q= 2500 T.
OnpenenuTs 00bEMbI JOOBIUM PYABI 1O 3a00IM TaKUM 00pa3oM, 4TOOBI CpeHee
conepxkanue 1K cocrapisiio o x1=36%; o nx=20%; o qx3=41%.

3anaua 2.
N3BecTHO, 4TO HA yYacTKe pyHUKA B paboTre HaxoasaTcs 3 3a6o0s. [Ipu aToMm,

cpennee conepkanue [1K-oB mo 3a6osm cocrtaBmsier [1K1,=2,43%, 11K1,=0,14%,
[MIK15=48%;  TIK2,=2,03%, IIK2,=0,19%, 1IK23=39%;  II1K3,;=1,38%,
[1K3,=0,26%, 11K33=43%. CyTouHasi MpOU3BOJUTEIILHOCTh PYAHUKA COCTABJISET
Q= 2500 T. Onpenenuth 00BEMBI JOOBIYH PYIBI IO 3200sIM TAKHUM 00pa3oM, 4TOOBI
cpeanee coaepxkanue 11K cocrapisuio o nx1=2,1%; o nxe=0,21%; o nx3=41%.

3anaua 3.
N3BecTHO, 4TO HA yYacTKe pyHUKA B paboTre HaxoasaTcs 3 3a6o0s. [Ipu aToMm,

cpendee coaepkanue [IK-oB mo 3ab6osm cocraBmser 11K1,=0,3%, I1K1,=18%,
[TK13=1,8%; I1K2,=0,56%, [1K2,=19%, [1K2;=1,4%; I1K3,=0,44%, I1K3,=16%,
[1K33=1,5%. CyTrouHasi mpOM3BOAMTEIBHOCTh pyAHHKaA cocTaBisier Q= 2500 .
OnpenenuTs 00BEMBI JOOBIUM PYABI MO 32004M TaKUM 0Opa3oM, YTOOBI CpeaHee
conepxkanme 1K cocrapmsiio o x1=0,46%; o qxo=17%; o nx3=1,6%.
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3ajnaua 4.
N3BecTHO, 4TO HA ydacTKe pyjAHMKa B pabore HaxomsTcs 3 3abos. Ha

ydacTKe pyJaHuKa B pabore Haxonarca 3 3abos. [Ipu sTom, cpennee copepxaHue
ITK-oB mo 3a6o0sim coctaBisgeT I1K1,=3%, I1K1,=24%, I1K15=0,8%; I1K2,=8%,
[MIK2,=20%, I1K2;=0,4%; IIK3,;=5%, I[IK3,=16%, IIK33=0,3%. CytouHas
MPOU3BOAUTENILHOCTh pyaHUKa coctaBisier Q= 1000 1. Ompenenutbs 00bEeMbI
no0bIYM pynbl Mo 3a00sM TakuM 00pa3om, 4yToObl cpemaHee coaepxkanue [1K
COCTAaBIIIO o rx1=4,8%; o 1x=21,1%; o 1x3=0,45%.

3agaua S.
W3BecTHO, 4YTO HAa y4yacTKe pyJaHUMKa B pabore Haxonarca 3 3abos. Ha

y4acTKe pyJHUKa B pabore HaxoasTca 3 3a0o0s. [Ipu aToM, cpenHee conepxaHue
IIK-oB 1o 3a0o0sam cocrtaBiser [1K1,=24%, ITK1,=3%, I1K15=0,8%; I1K2,=22%,
[MK2,=8%, I1K23=0,4%; I1K3,=5%, IIK3,=16%, IIK33=0,3%. CytouHnas
MIPOU3BOUTENILHOCTh pyaHUKa coctaBisier Q= 1000 1. Ompenenutbs 00bEMbI
no0bIYM pynabl Mo 3a00sM TakuM o0pa3oMm, uToObl cpenHee conepxkanue [IK
COCTaBIISLIO o 11x;=20,8%; o xr=4,8%:; o x3=0,45%.

Memoouueckue yKkazanus K 6blnOJIHEHUIO PACUEemMHO-2paduyecKoil padomaul
No3:«I'papudecknii MmeToa (MEeTOX HOMOTPaMM) onpeaeeHus 00LeMOB
A00BIYM»

B psne ciydaeB 3agaun 000CHOBaHMS OOBEMOB JOOBIYM M3 HECKOJIBKHX
3a00€B B pexxume GOpMHUPOBAHUS CPEAHETO 3HAYEHUS MTOKa3aTeNIe KauecTBa pyabl
OTHOCUTEIBHO MPOCTO U JOCTATOYHO HAIJSAHO PEIIalOTCsl Ha 0a3e TPEXOCHBIX
HOMOTpaMM. [IpuMEHSITh ATOT METOA 11eJ€CO00PA3HO MPU MPUHITUU ONIEPATUBHBIX
pelIeHu, 0COOCHHO 7151 KOPPEKTUPOBAHMS PA0OTHI OYMCTHBIX €AUHUIL, HA YPOBHE
JMHEWHOTO TEXHUYECKOTO MEePCOHAJIa pyJHUKA B YCIOBUAX JIUMUTA BpemeHu. J{iis
ATOTO JI0 Hayajga CMEHBl COCTaBIACTCA TpaduK, OTpaKarolIuil BO3MOXKHBIC
CUTyalldid W JOINYCTUMbIE TPAHUIBI BO3MOXKHBIX YIPABJISIOMIMNX JCHCTBUIA.
JlocTtonHCTBO TpadUyecKOro METOJa B €ro MpPOCTOTE, HATJIAIHOCTH U BBICOKOU
OTIEPAaTUBHOCTU 0OOCHOBAHUS PEIICHUIM.

CucreMy Tpex ypaBHEHUW C TpeMs HEU3BECTHBIMU MOKHO MPEACTABUTH B
BUJIC MPSIMOM TPEYTroJIbHOM Mpu3Msbl (puc. 2.) ¢ pedpamMu B BUJIE IIKaJ, HA KOTOPHIX
OTMEUalTCsl 00beMbl pynbl (HAa TOPU3OHTAJIBHBIX peldpax) M MOKa3zaTenu HUX
KauecTBa (Ha BEPTUKAIbHBIX). IIpu 3TOM 000# TpeyroiapHUK (Hampumep, abc),
MPEACTABIAIONIMNA COO0OM cedeHue npu3Mbl OOIIEro BHUAA, T'€OMETPUUYECKU
oTpakaeT 00JIaCTh BCEX BO3MOXHBIX COOTHOIIEHUM 00beMOB 100b1uun (1, 2 1 3),
IIPU KOTOPBIX KAY€CTBO PY/bl B pE3yJbTUPYIOIIEM 00BEME U3MEHSIETCS B Mpeeiax
MUHUMAJIBHBIX ¥ MaKCUMaJbHBIX 3HaueHuil. [Ipu 3TOM 060€ ropu30HTAIBHOE
ceueHue (an,bp,cp) BBIpakaeT COOTBETCTBYIOIIMN perilaMEHTHPYEMbIH YPOBEHb
KadecTBa Mckomaemoro. CremoBatensHo, gunus (D'F") B3aumHOro nepecedeHus
TPEeyroJbHUKOB abc u apbpe, XxapakTepusyer 001acTh TAaKOro COOTHOIICHHMS
00beMoB (1, 2 1 3), Ipu KOTOPBIX 00ECICUNBACTCS PErJIaMEHTUPYEMbIH YPOBEHb
KauecTBa Py/ibl B PE3yJIbTUPYIOIIEM O0BEME.
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3amaya TpPAaKTUYECKHW pellaeMa TMpu  JOO00OM  4KciIe TEePEeMEHHBIX,
napaMeTpoB M ypaBHeHHH. Ho mpum 3TOM ee HeoOXOAMMO TMPHUBECTH K BHUAY,
yIOOHOMY sl pEIICHHS Ha TPEYTrOJIbHON HOMOTpamMMe.

Hwuxe paccmaTpuBaroTcs MpuUMeEpbl OOOCHOBaHUS 3aJaHUl HA MOOBIYY |
BBIPA0OTKH OTEpPATUBHBIX PEIICHUN sl OoOecreueHus: JO0OBIYM HMCKOTAeMOro
3aJJaHHOTO KauecTBa.

Ilpumep 1.Ha ydacTke pyJHHKA C POU3BOJICTBEHHOW MOIITHOCTHIO IO PYIC
Q = 1000 T B paboTe HaxoAATCA TPU JOOBIYHBIX 3a00sl; COAEpKaHHUE >Keie3a B
pyre mno 3abosiM cooTBeTCTBEHHO cocTaBisieT 32, 38 u 35 %. CoruacHo
TpeOoBaHUSAM 000TaTUTENBHON (HaOPUKU CPETHECMEHHOE COJIep)KaHUEe MeTaia B
pyZie TOHKHO COCTaBISITh 35,5 %.

Tpebyercst ycTaHOBUTH TUIAHOBBIE 00beMBbI TOOBIUH 110 3a00sM (Q1, Q, 1 Q3)
npu 00€CIIeYeHUH CPETHETO CONIEPKaHUs MeTalljla B PyIHOM MOTOKE d, = 35,5 %.

A Pewenue.Ha ocHoBaHMM TpeyroibpHOTO Tpaduka (puc. 2.1) mpuHUMaeMm,
4TO mKajia AB orpaxkaeT 00beMbl 100U U3 NEPBOro 3a00s, BC — U3 BTOPOro u
AC — wu3 Tperbero. Ha mpsimoyronbHoM rpaduke (BepTHKaIbHAs MPOEKIIHS
IOpU3MBbI) OTKJIAJbIBAEM 3HAYEHMs COJEpKaHUs Keje3a: B MepBoM 3aboe a; = 32
%, BO BTOpoM a; = 38 % u B TpetbeM az = 35 %. CoenunuB Touku A, B'u C’,
[OJly4aeM TPEYTrOJbHUK, B Mpefesiax KOTOPOro YKJIAIbIBAIOTCS BCE BO3MOXKHbBIE
COOTHOUIEHHSI CPEAHETO COAEP KaHMSI METaJlJIa B CMECH PYJIbl U3 3TUX TPeX 3a00€B.

f‘i;
Sy a3
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o l F! o
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e

Puc. 2. I'eomempuueckas unmepnpemayus cucmemvl mpex YPAaGHeHUul ¢
mpemsi Heu38ecmublMU
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BoigenuM B TpeyroibHHKE 30HY PETJIAMEHTHPOBAHHOTO COJEpKaHUA
kene3a. Jist »'0ro Ha YpOBHE OTMETKH cojepkanHus 35,5 % mnpoBoauM
ropuzoHTaidb D'E. OtTpe3ok ropusoHTald B mpenenax tpeyronbHuka A'B'C’
OTIpEJIEIISIET BCE BO3MOJKHBIE BApUAHTHI TMOJYYEHUS CMECH PYAbl CO CPEAHUM
COJZIEpKaHMEM Kene3a, paBHbIM 35,3 %.

HNanee cnpoenupyeM D’E’ Ha TOpPU3OHTaJIbHYIO IUJIOCKOCTh MPOEKIIUH.
[Tockonbky DE ecTb ropu3oHTalIbHASI TPOEKIIUS TOPU3OHTAIH, TO JIF0Oask Touka Ha
HEl ompeessieT TaKoe COOTHOIICHHE 00hEeMOB JOOBIYHM M3 TpeX 3a00eB, KOTOPOE
MO3BOJISIET NOJIYYHUTh PYAY € 3aJaHHBIM cojepxkanueM (35,5 %). Hanpumep, Touke
FcooTBeTcTBYIOT 00BeMBI 1O0OBIUM U3 mepBoro 3a60s 0,25Q, u3 Broporo — 0,35Q
u u3 Tperbero — 0,4Q. Takum obpazom, npu Q =1000 T 3amanue Ha 1OOBIYY PyAbI
110 32005M JTOJKHO cocTaBUTh: Q = 250 T, Q, =350 T 1 Q3 =400 T.

3aaHus K KOHTPOJbHOM pacueTHO-rpaduyeckoii padore Ne3

3agaua 1.

N3BecTHO, 4TO HA y4acTKe pyJHUKA B paboTe HaxoasTcs 3 3a00s. [Ipu aToMm,
cpeanee coaeprkanue 1K mo 3a6osm coctaBiser [1K;=43%, [TK,=33%, [1K3=38%,
CyTouHas TPOU3BOAMTEILHOCTh pyAHUKa cocTaBiusieT Q= 2500t. Onpenenuth
00BeMBI OOBIYM PYJBI TIO 3a005IM TaKuM 00pa3oM, YTOOBI CPEIHEE COJIep KaHHe
[1K B pyze, mogaBaeMoit Ha 00oraTuTeIbHYI0 (adpUKy COCTaBISIO 0=36%.

3ajaua 2.
N3BecTHO, 4TO Ha yyacTKe pyaHHKA B paboTe HaxoAsaTcs 3 3a004. [Ipu aTom,

cpeanee coxaepxkanue IIK mo 3abosim cocraBusier [1K;=3%, I11K;=8%, [1K3=5%,
CyTouHass MPOM3BOIUTENHHOCTh pyaHHKa cocTaBimsieT Q= 1000T. Omnpenenuthb
00BeMbI OOBIYM PYIbl MO 3a005IM TaKUM 00pa3oM, YTOOBI CPEIHEE COJEp KaHHUe
[1K B pyne, mogaBaeMoit Ha o0oratutenbHyo Ghadpuky cocrapisiio 0=4,8%.

3anaua 3.
N3BecTHO, 4TO HA yYacTKe pyaHUKA B pabore HaxoasaTcs 3 3a6o0s. [Ipu aTom,

cpeanee coneprkanue 1K mo 3a6osm coctaBiser [TK;=13%, [TK,=10%, [TK3=18%,
CyTouHass TPOU3BOAMTENLHOCTh pyAHUKa cocTaBiasier Q= 1000t. Onpenenuth
00BeMBI TOOBIYM PYJIBI TIO 3a005IM TakuM 00pa3oM, YTOOBI CpPEeIHEE COJep KaHHe
[1K B pyne, nogaBaemoii Ha o0oraTuTeabHyto (padbpuky coctanisiio o= 14,1%.

3anaua 4.
N3BecTHO, 4TO HA yyacTKe pyaHUKA B paboTe HaxoAsTcs 3 3a00s. [Ipu aTom,

cpeanee coaeprkanue 1K mo 3a6osm coctasisier [1K;=13%, [TK,=10%, [TK3=18%,
CyTrouHasi TPOU3BOJIUTENIBHOCTh pyaHUKa coctaBiser Q= 2500t. Omnpenenuthb
00BeMBI OOBIYHM PYIBI TIO 3a005M TaKUM 00pa3oM, YTOOBI CPEIHEE COJNECp KaHHE
I1K B pyzne, mogaBaemoii Ha oboraTuTenbHyto padpuky coctasisio o= 14,1%.

3anaua 5.
N3BecTHO, 4TO HA y4acTKe pyJaHUKA B paboTe HaxoasaTcs 3 3a00s. [Ipu aTom,

cpendee coxaepxkanme IIK mo 3abosm cocrabmsger I1K;=0,14%, I1K,=0,19%,
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[1K3=0,26%, CyTtouHasi MpOM3BOAUTEIBHOCTh pyaHUKa cocTaBisieT Q= 2500r.
Onpenenuts 00BEMbI TO00BIYM PYJIBI 1O 3a005M TaKUM 00pa3oM, 4TOOBI cpeHee
conepkanue [1IK B pyzne, mogaBaemoil Ha o0oraTUTENbHYIO (HaOpHUKy COCTaBIISIIO
a=0,21%.

W

TeMbI 1O0KJIa10B

PazpenurensHoe nelicTBHE B3phIBA MPU OTOOMKE PYAbl — B3PHIBOCEIIECKIIHS.
CucrteMbl ycpeIHEHHS] KaueCTBOM PYA.

Metonnka MOIETMPOBAHUS PEIKOHLIEHTPALUN PYIHON MaccChl
Hcnonb30BaHrEe CTATUCTUYECKUX XAPAKTEPUCTUK MPU OLEHKE KaueCTBa PYIHOU

MaccChbl
5. YpoBeHb KOHLEHTpAIMU TOPHBIX padoT.
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Bonpocsl kK IpoMeKYyTOYHON aTTeCTALMU

CoBpeMEHHOE COCTOSIHUE MUHEPATIbHO-ChIPbEBOM 0a3bl.

OCHOBHBIE MMOJXO/IBI K peaau3aluy KOHIENIUN YCTOMYHUBOTO Pa3BUTHA.
CymHocTh npo0JieMbl Ka4ecTBa PyI.

@aKTOpbl CHUKEHHUS 3aI1aCOB MMOJIE3HBIX UCKOMAEMBbIX.

3aBUCUMOCTh  Ad(DPEKTUBHOCTH  OOOTATUTEIBHOTO  TMPOU3BOACTBA  OT
WU3MEHEHUS KauecTBa repepadaTbiBaeMOM Pybl.

®dakTopbl, BAUSIOLIME HA CTAOMIIN3AIMIO KAYeCTBA PY/I.

MeTtobl TOBBIIIEHNS KOHIICHTPAIIUU MOJIE3HBIX KOMIIOHEHTOB B Pyj€ MpHU
ee 100bI4e.

Pannomerprueckas COpTUPOBKA U cenapanus pyIHONW MACCBHI.

CucreMbl yCpeTHEHHS pyJHON MaCCBHI.

PaznenurensHoe AeiicTBHE B3phIBA MPU OTOOMKE PYIBI — B3PBIBOCEIICKITHS.
Cucremarusaiusi CriocoOOB YIIpaBIEHUS KauyeCTBOM Py MPU TMOA3EMHOM
no0bIYe.

[Tokazarenu, xapakTepU3yrOLIME KAYECTBO PY/IbI.

OcHoOBHBIE TPEOOBAHUS K KQUE€CTBY PYIHOM MaCCHI.

[Toka3aTeny TEXHOJIOIrMYECKON OLECHKH MPEIKOHLIEHTPAUH PYAHONU MACCHI.
[Toka3arenu, UCHOJIb3yeMbIE ISl KOJUYECTBEHHOM OLEHKU HW3MEHUYHMBOCTH
KadyecTBa py/I.

TexHosoruyecke ¢  OpraHU3allMOHHBIE  (PAKTOPhI, BIMSIONIME HA
MTOKA3aTeNIM U3MEHYMBOCTH PYIHOU MacCCHI.

Kpurepun o0000IIEHHON OLEHKH TEXHOJOTHMYecKoh 3((HEKTUBHOCTH
CMECUTENBHBIX U YCPETHUTEIbHBIX MTPOIECCOB.

. CocTaBHBIE AJIEMEHTHI CUCTEMBI YIIPABIICHUSI KAYECTBOM PY/I.

. Cucrema nHGOPMAIIMOHHBIX TIOTOKOB O KAYE€CTBE PY/IbI.

. O61m1as CTpyKTypa HHOPMAIMOHHO-YIIPABJISIONIEH CHCTEMbI KAYECTBA PY/IbIL.
. Cucrema KajneHJapHOTO U TEKYIETO TIIaHUPOBAHUS.

. Cuctema ornepaTuBHON WHGOPMAITIHN U YITPABICHUS.
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23. Texy1liee IaHUPOBAHKUE CPETHEr0 KayecTBa JOOBITON PyAbL.

24. MeToIMKM OTNEpPATHUBHOTO YIPABJICHUS KAayeCTBOM pPYIbl B IPOLECCE
TOOBIYH.

25. OniepaTMBHOE YMPABJICHHE KA4eCTBOM JIOOBIYM PEIICHUEM CHCTEMbI
JIMHEWHBIX YPABHEHUM.

26. I'padpuueckoe perieHue 3a1a4 peryaIupoBaHus 100bIYHU O 3a005M.

27. [IpennochlIkKd K CO3/IaHUI0 TEXHOJOTUU JOOBIYM C MPEIKOHILIEHTpaluen
pyXa.

28. OCHOBHBIC  TMOJOXKEHHUS 1O  CO3JaHUI0  PYJAHUYHBIX  TEXHOJIOTUH
MPEIKOHUECHTPAMN PYAHON MACChI

[Ipy nmoAroTOoBKE K  3aHATUIO  CTYACHTHI HUMEIOT  BO3MOXHOCTb
BOCIIOJIb30BATHCSl KOHCYJIBTALMSIMU TIPETIOaBaTesIsl.
KauectBo yueOHOW pabOThl CTYACHTOB IMIPEMNOJiaBaTelib OIICHUBAET C

MCMOJIb30BAaHUEM TEXHOJIOTHYECKOW KAPTHl JUCIMUILIMHBI, PA3MEIICHHON Ha calTe
MATY.

26



TEXHOJOI'MYECKASA KAPTA JTUCIUIIJIMHBI

OCHOBHAS OBPA3OBATEJIBHAS NTIPOI'PAMMA
21.05.04 I'opHoe aeJ10
cnenuagnzanus Ne 3 «OTKpbITbIE TOPHbIE PA00THI»
(xon, HaTpaBIIeHUE, IPOQILIH)

TEXHOJIOI'NTYECKASA KAPTA

Indp mucrummmas! 1o PYII ‘ b1.B.OJ/1.6

Jlucrmmuna \ YnpagBiieHue Ka4eCTBOM Py/

Kypc |56 | cemectp [10,11

Kadenpa | I'opHoro nena, Hayk 0 3emJie 1 MPUPOA000YCTPOICTBA

Tepemenko Cepreii BacuibeBuy, A.T.H.,

®.1.0. nmpemnogaBares, 3BaHAE, JOKHOCTD -
3aB.Kadeapoii

DOII. TPYAOEMKOCTbuyc/35T | 7212 | Komn-Bo cemectpoB | 2 | HHTEepakTHBHBIE (OPMBIou /rex. ceu. | 8/8

HKoﬁLu./Te}c. cem. |6/6 [l_[P/CMOGIu./TEK. ceM. |8/8 |JIE06H1./TEK. ceM. |'/' | ®OpMa KOHTPOJIAA I 3a4er

- TOTOBHOCTBIO K pa3pabOTKe MpPOEKTHBIX WHHOBAIMOHHBIX  PEIICHUH 10
SKCILTyaTallMOHHON pa3BeAKe, JA00blYe, MepepadoTKe TBEPIAbIX IMOJIE3HBIX HCKOMAEMBbIX,
CTPOUTEIBCTBY U IKCILTyaTaluu moa3eMHbIx 00bekToB ([1K-19);

- CIIOCOOHOCTHIO pa3pabaThIBaTh OTAEIBHBIC YACTU TPOEKTOB CTPOUTENIHCTBA,
PEKOHCTPYKIIH U IEPEBOOPYKEHUSI 00BEKTOB OTKPHITHIX TOPHBIX Pa0OT, MPOEKTHYIO U
TEXHHUYECKYIO TOKYMEHTAIIHUIO C YY4eTOM TpeboBaHuil nmpombiinieHHo#i 6e3omnacuoctu (IICK-3.4)

MaxkcumaabHoe
KoanuecTBo
Coaep:xkanue 3aJaHust . KOJIMY€eCTBO Cpok npegocraBieHust
MeponpuATH GAILIOB

Beoownwtit on10x

He npenycMotpen | | |

Ocnognoit 610K

YcTHBIN onpoc Ha TOHUMAaHWe 11 11 B resermi cemectpa
TEPMHHOB
KonTponbeHas pacueTHO-Tpaduyeckas 3 30 B Teuenun cemectpa
paboTa
[loaroroBka mpe3eHTanui 7 7 B teuenun cemectpa
IToaroroska JOK/Iag0B 10 TEME 7 7 B Teyenun cemecTpa
Pabota Ha MpaKTUYECKHUX 3aHITHIX 2 5 B teuennu cemectpa
Bcero: 60
[TpomexxyTOUHHAS aTTECTAITHS Bompoc 1 20 B cpoku ceccun
Bompoc 2 20 B cpoku ceccun
Bcero: 40
HTroro: 100
Jononnumenshutii 610K
HOHFOTOBK& OIIOPHOI'0 KOHCIICKTA 5
IMoaroroka rinoccapus 5 110 COTIIACOBAHIIO ¢
npenoaaBaTeyieM
Bcero 0a/j10B 110 JONOJIHATEIBHOMY 0JIOKY: 10

[IIkana olleHMBaHUs B paMKax OauIbHO-peUTHHTOBOM cucteMbl MATY: «2»
- 60 GammoB U MmeHee, «3» - 61-80 GammoB, «4» - 81-90 Gamnos, «5» - 91-100
0aioB.
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