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1. HEJIX OCBOEHUSA JUCIUITIINHBI

1.

Ju—

03HAKOMJICHHE CTYACHTOB C OCHOBHBIMH IOJIOKEHISIMU TEOPHHU TEINIO0OMEHA, TEOPHIO ITIOA0ONS TEIIOBBIX MPOIIECCOB,
METOJAUKY pacyeTa U KOHCTPYHPOBAHUS TEII00OMEHHOM TEXHUKH;

1.2

3aKpCTIICHUE HpeﬂCTaBHeHI/Iﬁ 0 TCIJIOBBIX CUCTEMAX U IMpoHeccax, NPOTCKAIOIINX B TAKUX CUCTEMAX,
TEPMOJUHAMUYCCKUX 3aKOHaX, TCOpHUU TCHJ’IOO6MCHa, OHEPIreTUYCCKOM OanaHce u TCIUIOMTOTEPAX YCTAaHOBOK]

1.3

06yquI/Ie METOJaM pacyeTa TCIIOBBIX MPOLUECCOB, HUKIOB TCIJIOBBIX MAaIllUH, 0COOEHHOCTSIM HX OKCIJIyaTalyu B
Pa3JIMIHBIX PEKHUMaAx, U criocobam I/IHTCHCI/I(I)I/IKEIL[I/II/I TEIMI000MEHHBIX MpouIeCCOB.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE OOII

Hukn (pa3gen) OOII:

21

TpeboBaHus K MpeIBapUTEIbHOI MOATOTOBKE 00y4aloOIerocs:

2.1.1

Bb1.5.10 «Maremartuka», b1.5.11 «®u3uka», b1.b.12 «Xumus», b1.5.14 «abopMaTHKay.

2.2

I[I/ICHPIHJ'I[/[HI)I U MMPAKTHUKH, 1151 KOTOPBIX OCBOCHUE JAHHOM JUCHMILIMHBI (MOIlyJ'lﬂ) He00X0AMMO KaK
npeamecrByruiee:

2.2.1

OnexkTpoo6opyJ0BaHHE U AIEKTPOCHAOKEHHE TOPHBIX MPEATPUITHI

222

ABTOMaTH3AINA TEXHOJIOTHUCCKUX IIPOIICCCOB

3. KOMIIETEHIIMA OBYYAIOIIETOCsA, ®OPMHUPYEMBIE B PE3YJIBTATE OCBOEHUA JUCIUITINHBI

(MOJY.JIsT)

OIIK-15: CnocobeH ocymecTBJISITh TEXHHYECKOe PYKOBOACTBO TeXHOJIOTHYeCKHUMH J1a00paTOPUSIMH HA TOPHBIX MU
He()TerazoBo100bLIBAIOIMX MPOU3BOCTBAX C LEJbI0 KOHTPOJISI IAPAMeTPOB NMPOLECCOB 100LIYH H MePepadoTKH MOIe3HbIX

HCKOMMaeMbIX, CTPOUTEJILCTBA U IKCILIyaTallMd MOA3EMHBIX coopyme}mﬁ

3HaTh:

METOJBI ¥ CPEACTBA U3MEPEHUN (PU3NIECKIX
BEIIMYMH; OPTraHH3aLMOHHbIE, HAyYHbIC 1
METOINIECKHE OCHOBBI METPOJIOTHIECKOTO
oOecriedeHws1, MPaBOBBIC OCHOBHI 00ECTICYECHHS
€/IMHCTBA N3MEPEHUIT; HOPMATHBHO
TEXHUYECKYIO IOKyMEHTAIUIO B 4YaCTH
3aKOHOJATEIIFHON METPOJIOTHH, CePTHHUKAIIIH
Y CTaH/IaPTU3ALIH; SKCIIEPUMEHTANIbHbIE 1
71ab0opaTOPHBIC UCCIIEIOBAHMS;
MOCIIEIOBATEILHOCTh SKCIEPUMEHTAIBHBIX U
71a00PaTOPHBIX UCCIIETOBAHIN; COCTABICHUS 1
3aIUTHl OTYETOB B IKCIIEPUMEHTAIILHBIX U
71a00paTOPHBIX HCCIEJOBaHMUX, B 00paboTke
TIOJIy9eHHBIX Pe3yJIbTaTOB, COCTABICHHUH H
3aIIUTe OTYETOB; METOMOJIOTHIO IPOBEICHHS
Pa3NINYHOTO THIIA UCCIICIOBAHUI C LIETIBIO
KOHTPOJIS TapaMETPOB IIPOLIECCOB JOOBIIN U
nepepaboTKH MOJIE3HBIX HCKOTIAEMBIX,
CTPOUTEIBCTBA M IKCILTYaTAIMHU MOJ3EMHBIX
COOPY’>KCHHUH; HOPMAaTUBHYIO JIOKyMEHTALHIO B
COOTBETCTBYIONIEH 00JIaCTH 3HAHUH

METOJIOJIOTHIO MTPOBEACHHUS THITOBBIX
9KCIEPUMEHTOB Ha CTaHAAPTHOM
000pyTIOBaHUH B JIA0OPATOPUH U HA
MPOU3BOJICTBE; 00pabaTHIBATh PE3yIIBTATHI
HAYYHO-HCCIIE0BATENbCKOM NEeSITeIbHOCTH,
UCTIOJB3Ys CTaHAAPTHOE 000pyAOBaHUeE,
NpUOOPHI M MaTePHAIbL; BIaeTh TCXHHKOH
HKCIICPIMEHTHPOBAHUS C HCTI0Ib30BaHAEM
MaKeTOB MPO(PECCHOHATBHBIX IPOTPAMM C
LEJIBI0 KOHTPOJISL TapaMeTpOB IPOLIECCOB
JIOOBIYH ¥ TIepepabOTKH MOJIE3HBIX
HCKOTIA€MBIX, CTPOUTEIILCTBA U IKCIUTyaTallui
MOA3EMHBIX COOPYXKEHUN

Ymern:

TMPUMEHATDH 3HAHUA 110 METPOJIOTUICCKOMY
00CCIIeYCHUIO TEXHOJIOTHICCKUX IMPOLECCOB;
TBOPUYCCKHU IIPUMCHATH 3HAHUS 11O




cepTuHUKAIIY TPOIYKIIUU U YCIIYT U
CTaHJApTU3ALMHU; BBIIOJIHAT
SKCIIepHMEHTANBHEIE U Ta00paTOpHEIE
UCCIIEI0BaHMsl, UHTEPIIPETUPOBATh [10JIyYCHHBIE
PE3yAbTaThl; COCTABIIATh U 3alIMINATE OTYETHL

HNPUMEHSATH KOMITBIOTEPHYIO TEXHHUKY H
nH(pOPMAIMOHHBIE TEXHOJIOTHH IIPH pa3padoTKe
HAyJHO-TEXHUYECKUX OTUETOB; UCIIOJIB30BATh U
MPaBUIIBHO COCTABIATH OnOIHorpaduueckue
yKazarel

*

Baanernb:

METO/IaMH ¥ aITOPUTMaMH H3MEPEHHH,
OTIpE/ICIICHUS MIOTPENUTHOCTEH U 00pabOTKH
pe3yIbTaTOB U3MEPEHUIT; METOJaMH
CTaHAaPTH3aLUH; TOTOBHOCTBIO BBIIOIHATD
JKCIIEPUMEHTAIBHBIC U JTA0OpaTOpHEIC
WCCIIEIOBAHMSI, UHTEPIIPETUPOBATH MOJTyYSHHEIE
PE3yJIbTaThI, COCTABIATH U 3aLIMIIATH OTYCTHI

HABBIKAMY HANMCAHUS HAYYHO-TEXHUICCKHX
OTYETOB, 3asBOK Ha H300pETEHMS, CTATEH;
npoIeaypaMu pa3OoMBKH MaTEPHAIOB OTYETA Ha
[JIaBHI U maparpadbl; METOAaMH MATEHTHOTO
TIOWCKA U aHaJIM3a HayYHO-TEXHUYCCKO
nH(OpMAIKK; METOIaMH PabOThI C
KIaccupUKaTOpaMu, KaTaJloTaMu U
KapTOTEKaMU; HABBIKAMH OpraHU3aIiu
TEOPETHYECKUX U IKCIICPHMEHTAIBHBIX
HAYYHBIX UCCIICAOBAHUMN MIPU

PYKOBOJICTBE TEXHOJIOTHYCCKUMHU
71ab0paTOPHSAMH Ha TOPHBIX HITH
He(PTEra3oBoA00BIBAIOIIAX TPOU3BOICTBAX C
[EJBI0 KOHTPOJIS TAPaMETPOB MIPOIIECCOB
JoOBIYM U TIepepabOTKH MOJE3HBIX
HCKOTIAEMBIX, CTPOHUTEIBCTBA U IKCILTyaTAIlUH
MOJI3EMHBIX COOPYKCHHUI

*

OIIK-16: CriocodeH HCIO01b30BATh TEXHHYECKHE CPeACTBA AJIf1 OLEHKHU CBOWCTB OPHLIX MOPO/ 1 COCTOSIHUSI MAacCHBA, a
TaKsKe UX BJIUSTHHUS HA TapaMeTPbl MPOIeccoB J00bIYH, TepepadoTKH MUHEPAILHOTO CHIPhS, CTPOUTEILCTBA H
IKCIUTYATAINH MOI3EMHBIX COOPYKeHHH

3HaTh:

3aKOHBI HCCIIEA0BAHMS HAPSHKEHHO1e()OPMUPOBAHHOTO COCTOSIHUS TOPHBIX TIOPOJI,
TPYHTOB, CTPOUTEIBHBIX MaTEPHAIOB U

KOHCTPYKIMH; (PU3NKO-XUMHIECKHE 1 (PU3NKOMEXaHUUECKHE CBOMCTBA TOPHBIX ITOPOJT,
TPYHTOB M CTPOUTENBHBIX MaTePUANIOB; TEXHHUKY

Y TEXHOJIOTUIO 0€3011aCHOTO BE/ICHUS TOPHBIX, B

TOM B 4YHcJie OypOB3PHIBHEIX paboT B

TOPHO00BIBAIONIEH TPOMBIIIIIIEHHOCTH;

HNPUHIUIIBI (POPMHUPOBAHYS TeHEPATBHOTO TUIaHA

1 KOMITOHOBOYHBIE PEIICHHS, a TAK)KE OCHOBBI

COBPEMCHHBIX METOJIOB IIPOCKTHPOBAHHUS;

NOKa3aTeIM CBOKMCTB IOPO/] B LIEJIUKE M 110CIIe

pa3pylLIeHHs; CBONWCTBA U KacCU(pUKaIin

TOPHBIX TIOPOJT; OCHOBHBIE METOIBI

OIIpEeJeJICHUs] CBOMCTB

TOPHBIX MOPOJI M TIOPOJIHBIX MaCCHBOB B

7a00PaTOPHBIX U HATYPHBIX YCIIOBHSX;

B3aNMOBIIUSHHAE CBOMCTB TOPHBIX TIOPOJ

TEOPETUUECKHE OCHOBBI MEXaHUKH PA3JIMYHBIX
cpen

Y OCHOBHBIC TIOHSTHSI, OTIMCHIBAIOIIHE
MEXaHH3MbI

SIBIICHHH, TIPOTEKAIOIINX B MACCHBE TOPHBIX
HOPOJ; OCHOBBI Pa3pyIICHHs TOPHBIX MOPOL;
(u3MYecKre MPOIECCH P Pa3padOTKH




MeCTOpO)KHeHI/Iﬁ II0JIC3HBIX MCKOITIACMBbIX

*

Ymerb:

MPUMEHSTh TIPAaBOBBIE U TEXHIUECKHE
HOPMATHUBBI

yHpaBiieHHs 6€3011aCHOCThIO Ha TOPHOM
MIPEANPHUITHAHN; BHITIOTHITH PACYCThI
TEXHUIECKUX CPEJICTB M CUCTEM OE30MacHOCTH,
B TOM YHCJIE C UCMIOJIB30BAaHUEM
MH()OPMAMOHHBIX TEXHOJIOTH; BBIITOJIHATE
TEXHUYIECKUE YEPTEIKH JIeTaIei U 2JIEMEHTOB
KOHCTPYKIMH, OLIEHUBATh

Y MPOTHO3UPOBATH NOBEICHUE MAaTEPHAJIOB U
W3JICNTUI U3 HUX TI0]] BO3JICHCTBAEM Pa3InIHBIX
BHEIIHUX IKCIUTYaTallMOHHBIX (PaKTOPOB;
MOKa3aTeIu CBOMCTB MOPOJ B LIEIHKE U MOCIE
paspyLIEHHUs; ONPENEIIATh CBONCTBA

TOPHBIX TIOPOJ] ¥ IOPOTHBIX MAaCCHBOB B
ma00PAaTOPHBIX U HATYPHBIX YCIOBUSX;
BBIOMpATh pallMOHATILHBIA C1IOCO0 OypeHus 1Jis
3aJTAHHBIX TOPHO-TEOJIOTUICCKUX U
TOPHOTEXHUUECKHUX YCIIOBHUI; pacCUUTATh
pauroHaIbHbIE

napaMeTphl B3pBIBHBIX palboT I 3aJaHHBIX
TOPHO-TEOJIOTHYECKUX U TOPHO-TEXHUUECKUX
yCJIOBUH

OlleHUBaTh Haubonee 3¢pekTuBHBIE CITOCOOBI
YIPaBICHUS COCTOSIHIEM MacCHBa TOPHBIX

HopoJ

COOTBETCTBEHHO KOHKPETHBIM TOPHOTE€OIOTHIECKIM
YCJIOBHSIM U TEXHOJIOTHYECKUM IIpolieccam
YUHUTHIBas X BIUSIHUE HA TapaMeTpPhI

MPOIIECCOB TOOBIUH, MEpepadOTKH

MHHEPAIBLHOTO ChIPbS, CTPOUTEINILCTBA U
9KCIUTyaTallMy NOA3EMHBIX COOPY>KEHHUH

*

Baanernb:

METO/IaMH aHAJIN3a, 3aKOHOMEPHOCTSIMU
MOBENICHYSI U YIIPABJICHUS CBOWCTBAMHU TOPHBIX

opoJ ¥

COCTOSTHHEM MaccuBa B Ipolecce A00bIUH,

nepepaboTKH MUHEPAIBHOTO ChIPbS,

CTPOMTENBCTBA M IKCILTYaTaIlUH TOA3EMHBIX

COOpPY’KEHUl;

METOJaMH UCCIICTOBaHMS HANPSLKEHHOAS()OPMUPYEMOTO COCTOSIHUS TOPHBIX TIOPOT U
TPYHTOB; METOJIAMH OTICHKH U3MCHEHHUSI

(hM3UKO-MEXaHUIECKUX U (PU3HKO-XUMIUECKHX

CBOMCTB TOPHBIX IOPOJ 110 BO3AEHCTBUEM

BHCITHUX

(hakTOpOB; MeTOJaMH 000CHOBaHUS OCHOBHBIX

napamMeTpoB TOPHO-000TaTUTEIHHOTO

MPEINPUATHS; TOKA3aTEISIMH CBOMCTB TIOPOJI B

LEJIHMKE U TIOCIIe Pa3pyIIeHuUs

METOJIaMH YIIPaBJICHUSA COCTOSIHUEM MacCrBa
TOPHBIX IOPOJ U €r0 OTBETCTBECHHBIX
9JIEMEHTOB;

HaBbIKaMH OIICHKH U pacyeTa IapaMecTpoB
HaMpsDKEHHO 1e(OpMUPOBAHHOTO COCTOSIHUS
MacCHBa TOPHBIX ITOPOJ B IIpoLecce 00BIYH,
nepepaboTKU MUHEPAIILHOTO ChHIPbS,
CTPOUTEIIBCTBA U JKCILTyaTalluy IMMOA3EMHBIX
COOpY>KEHUH

*

B pe3syibTaTe 0cBOCHHMS TUCHUILINHBI 00YYaIOMIUIACS A0/KEH




3.1|3uare:

METOJBI M CPEICTBA U3MEPEHUH (PU3NIECKIX
BEJINYMH;, OPraHU3aIIMOHHBIC, HAYYHBIC U
METOINYECKHAE OCHOBBI METPOJIOTHIECKOTO
oOecriedeHwns1, MPaBOBEIC OCHOBHI 00ECTICYEeHHS
€IMHCTBAa U3MEPEHUIT; HOPMAaTUBHO
TEXHHYECKYIO JOKYMCHTALUIO B YaCTU
3aKOHOATEIIFHON METPOJIOTHH, CePTHHOUKAIIIH
U CTaHIAPTU3AINH; SKCIICPUMEHTAIBHBIC 1
1ab0paTOPHBIC HCCIICAOBAHNUS;
MOCIIEAOBATEIEHOCTD IKCIICPHMEHTAIBHBIX H
71a00PaTOPHBIX UCCIIEIOBAHIN; COCTABICHHUS U
3aIIUTH OTYETOB B SKCTIEPUMEHTAIBHBIX U
J1a00paTOPHBIX UCCIICIOBAHUSAX, B 00pa0bOTKe
MOJIyYEHHBIX PE3yJIbTaTOB, COCTABICHHUH H
3aIIUTEe OTYETOB; METOMOJIOTHIO TIPOBEICHHS
Pa3IMYHOTO THUIA HCCIICIOBAHUI C LIENBIO
KOHTPOJIS TApaMETPOB MPOLIECCOB TOOBIYH U
nepepadOTKH MOJIE3HBIX HCKOTIAEMBIX,
CTPOUTENHCTBA U SKCILTyaTaIluy I0A3EMHBIX
COOPYIKCHUIT; HOPMATHBHYIO TOKYMEHTAIHIO B
COOTBETCTBYIONICH 00JIaCTH 3HAHUI

3aKOHBI HCCIIEA0BAHUS HAPSHKEHHOJe()OPMUPOBAHHOTO COCTOSIHHUSI TOPHBIX TIOPOJI,
TPYHTOB, CTPOUTEIBGHBIX MATEPHATIOB U

KOHCTPYKIUH; (PU3NKO-XUMHIECKHE U (PU3NKOMEXaHUUECKHUE CBOMCTBA TOPHBIX IMOPOJT,
TPYHTOB U CTPOHUTENBHBIX MATEPHAIOB; TEXHUKY

Y TEXHOJIOTHIO O€30I1aCHOTO BEICHMS TOPHBIX, B

TOM B uHcie OypOB3pHIBHEIX paboT B

TOPHO00BIBAIONIEH TPOMBIIIIIEHHOCTH;

HPUHIUIB! (POPMHUPOBAHYS TCHEPATBHOTO TUIaHA

¥ KOMITOHOBOYHBIE PEIICHHS, a TAK)KE OCHOBEBI

COBPEMCHHBIX METOJIOB IIPOECKTUPOBAHHUS;

MOKa3aTeIM CBOMCTB MOPOJ B LENUKE U MOCHE

pa3pyIeHns; cBOicTBa 1 KiIaccu(pruKanum

TOPHBIX TIOPOJ; OCHOBHBIE METOIBI

OIIPEJEJIEHUs] CBOMCTB

TOPHBIX IOPOJ U MOPOJHBIX MACCUBOB B

71a00PaTOPHBIX U HATYPHBIX YCIOBHSAX;

B3aHMOBIIUSHHAE CBOMCTB FOPHBIX IOPOJ

3.2| YmeTh:

IIPUMEHSThH 3HAHUS 10 METPOJIOTHYECKOMY
o0ecTieueHHI0 TEXHOJIOTHYECKUX MPOIIECCOB;
TBOPYECKU IIPUMEHATh 3HAHUSA 110
cepTUUKAIIH TPOIYKIIUN U YCIIYT U
CTaHJAPTU3ALMY; BBIIOIHAT
9KCHEPUMEHTAIIBHBIC U J1a00PaTOPHBIE
UCCIIEI0BAHMSI, UHTEPIIPETUPOBATh [10JyUCHHBIE
Pe3yabTaThl; COCTABIIATH U 3aLIUINATE OTYETHI




MIPUMEHATDH [IPABOBbIE U TEXHUUECKUE
HOPMAaTHUBBI

yHpaBJIeHHUs 0€30MaCHOCTHIO Ha TOPHOM
MIPEINPUATHH; BBITIOJIHATH PACUEThI
TEXHUYECKUX CPEICTB M CUCTEM O€30MacHOCTH,
B TOM YHCJI€ C UCIOJIH30BaHUEM
WHQPOPMAIIMOHHBIX TEXHOJIOTHH; BHITIOTHSITH
TEXHUUYECKUE YEePTEKH JIeTalel U JIEMEHTOB
KOHCTPYKIHH, OLIEHUBATh

Y IPOTHO3UPOBATH MOBEJICHIUE MATEPHATIOB 1
W3JIeNUH U3 HUX 10| BO3JAEHCTBUEM PA3INYHBIX
BHEIIHUX IKCIUTYaTallMOHHBIX (aKTOPOB;
MOKa3aTeIM CBOMCTB MOPO/I B LIEIHUKE U TOCIIe
pa3pylIeHUS; ONIPEENSITh CBONCTBA

TOPHBIX MOPOJT ¥ MOPOJIHBIX MAaCCUBOB B
1a00PAaTOPHBIX U HATYPHBIX YCIOBUSX;
BBIOMpATh PallMOHATBHBIA CIOCO0 OypeHUs IS
3a/IaHHBIX TOPHO-TE0JIOTHYECKUX U
TOPHOTEXHUYECKUX YCIOBH; pacCuUTaTh
paloHaIbHbIC

TapaMeTphl B3PbIBHBIX pabOT JUTS 3aJaHHBIX
TOPHO-TEOJIOTUYECKUX U TOPHO-TEXHUUECKUX
yCIOBUH

3.3| Biagers:

METOJAMHU U aIrOpUTMaMU U3MEPEHUl,
OTIpeICTICHUS TOTPEIIHOCTEH U 00pabOTKH
Ppe3yabTaTOB U3MEPEHUI; METOJaMU
CTaHJAPTU3ALUU; TOTOBHOCTBIO BBIIOJIHATh
9KCIEPUMEHTANBHBIE U Ta00paTOpHBIE
UCCIIEI0BAHMSI, UHTEPIIPETUPOBATD [OJyUCHHbIE
pe3yabTaThl, COCTABIATH U 3aIIUIIATh OTYETHI

METO/IaMH aHAJIN3a, 3aKOHOMEPHOCTSIMA
MOBEICHUS U YIIPABICHHS CBOHCTBaMH TOPHBIX

HOpoJ U

COCTOSTHFIEM MacCHBa B Iporiecce T00BIYH,

nepepadoTKH MIUHEPATBHOTO CHIPBS,

CTPOUTEIBCTBA M SKCILTYaTAIMHU MOJ3EMHBIX

COOPY>KEHU;

METO/IaMH MICCIIEOBaHNS HAIPSKEHHOIE(OPMIPYEMOTO COCTOSIHUS TOPHBIX TIOPOJ U
TPYHTOB; METOAAMH OIIEHKH HU3MECHCHHUS

(PM3MKO-MEXaHNUECKUX U (PU3MKO-XUMUYECKUX

CBOWCTB TOPHBIX ITOPOJ TIOJT BO3/ICHCTBIEM

BHEIITHAX

(hakTOpOB; MeTOJaMH 000CHOBAHUS OCHOBHBIX

HapaMeTpoOB rOPHO-000TaTHUTEIBHOTO

TPeINPHUATHS; TOKa3aTeSIMU CBOMCTB ITOPOT B

[EIHKE U TOCIIEe pa3pyIIeHHs




