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PaGouas mporpamma nepecMotpeHa, 0GcykaeHa 1 onobpena s peanmsaruy B 2020 - 2021
y4eGHOM Toxy Ha 3acenaHuu Kadenpsl ['eonorum, MapKIIeHIepcKoro Aeia i 0GorameHns

potokon or 03 C%O r. e 1
3aB. kadempoii (/{/ N.A. Tpumun

PaGoyas mporpamma nepecMoTpena, oGCysKaeHa 1 onobpeHa 11 peanmsanuu B 2021 - 2022
y4eOHOM Tromy Ha 3acenaHuu Kadenpsl ['eonoruwm, MapKIIeiaepckoro fena i oGoraleHus

[Ipotokom or 205 1 Now- .
3aB. kadempoit WN.A. T'pumun

PaGouas mporpamma nepecMoTpeHa, 0GCykieHa 1 ono6pena LI peatusanud B 2022 - 2023
y4e6HOM Toxy Ha 3acenaHuu Kadeapsl [ eonornHd, MapKITeHIepcKoro fena i oGoraienust

Ilpotokom ot 20 . Ne
3aB. kadempoit U.A. T'pumma

¥

Pa6ouas nporpamMma mepecMoTpena, o6cyskeHa u 0g06pena s peanusarui B 2023 - 2024
y4Ie6HOM romy Ha 3acenanuu kabexpsr ['eosoruu, MapKIIeHIepCKOro efia U 06orameHns

IIpotokomor 201 Ne
3aB. xadenpoit N.A. I'pummx

PaGouas mporpamma nepecMoTpeHa, 06CyKAeHa B 0n06peHa M peatn3anun B 2024 - 2025
y4eGHOM roy Ha 3acenanuu Kabeapsl ['eonornu, MapKIIeaepckoro aena i oGorameHus

IIporokom ot S )
3aB. kadempoit N.A. I'pumye

Pabouas mporpamma nepecMoTpeHa, 06CyKAeHa U 0106peHa Mis peatnsanu B 2025 - 2026
y4eGHOM roxy Ha 3acenaHuy Kadeapsl ['eonoruu, MapKIIeHIepckoro feia i 06orameHns

IIpotokom ot 20 7 Ne-
3aB. kadenpoit W.A. I'pummx




1 L ocBOCHUSA TUCUMIIJIMHBI (MOYJIAA)

dbopMupoBaHNE U 3aKPEIUICHWE 3HAHWN 00 »JTamax MPOMBIIIIEHHOTO OCBOCHHS
MECTOPOXKJEHUN; O METOJIaX M3YUYCHHs DJIEMEHTHOIO M MHHEPAJOTUYECKOTO COCTaBa PY/IbI,
CBOWCTB MHHEPAJBHBIX YAaCTHI], PPAKIIUOHHBIX XaPAKTEPUCTHK MPOIYKTOB, TEXHOJOTHUECKUX
XapaKTEPUCTHUK TPHUOOPOB W CXEM; O CTaAWsIX W ONEpalusix HCCICIOBAHUS IOJIE3HBIX
HCKOTAeMBbIX Ha 000TaTHMOCTb.

2 MecTO AMCUMIIMHBI (MOAYJIs1) B CTPYKTYpe 00pa30BaTeJIbHOM NPOrpaMMbl

Hucnunnuna MccnenoBanne pya Ha 000TaTUMOCTh BXOJUT B 0a30BYIO 4acTh YYEOHOTO
1aHa o0pa3oBaTeNbHOM IPOrPaMMBI.

JUis  u3ydeHus  JAUCUMIUIMHBI  HEOOXOAMMbl  3HaHWs  (YMEHUs,  BIAJCHUS),
c(OpMUPOBaHHbIE B PE3YJIbTATE U3YUEHUSI JUCLUILINH/ TPAKTUK:

OCHOBBI HAYYHBIX HCCIIEOBAHUM

dIOTaMOHHBIN METOT 000TAIIICHUS

BcnoMorarenbHbI€ TPOLIECCHI

['paBUTAIIMOHHBIN METOT O0OTAIEHHUS

Mertposorus, cranapTu3alus u cepTudukalys B ropHOM Jelie

PannonanbHOE NCIIOJIB30BaHNE BOJHBIX PECYPCOB

Hpobnenue, u3Meab4eHue U TPOXOUEHUE

du3nyecKue MeTOo/1bl U3yUEHUS MMOJIE3HBIX HCKOMAEMbIX

XuMmus QIoTOpeareHToB

Xumust

dusuka

I'eosorus

MaremaTuka

3HaHus (YMEHHUs, BIAJICHUs ), MOJIYYEHHbIE IPU U3YYEHUH JaHHOW AUCLMILIUHBI OyIyT
HEOOXO0IMMBI JJ1sl U3YYEHUS] AUCIUTLIIUH/TIPAKTHK:

Hayuno-uccnenoBarenbckas padboTa

TexHomorust 060TaIEeHHS MOJIE3HBIX HCKOTTAEMBIX

OCHOBBI yIIpaBJICHHS MTPOIIECCOM 00OTAIICHUS

[ToaroToBka K 3a1lUTe U 3aIIMTa BBITYCKHOM KBaJIM(UKALMOHHONW paboThI

[ToaroroBka K cjaue U caya rocyIapCTBEHHOI0 AK3aMEHa

[IpousBoicTBEHHAS - IPEATUIIOMHAS TPAKTUKA

KOHTpOJIb TEXHOIOIMUECKUX POLECCOB 000TALEHHS

3 Komnerennuu ody4yaromerocsi, popmMupyemMbie B pe3yJibTaTe 0CBOCHUSA

AUCUMILTHHBI (MOYJIS) ¥ IUIAHUPYEMBbIe Pe3yJabTaThl 00y4eHHs

B pesynbrare ocBoenus nucuuruiabl (Moayis) «MccnenoBanue py1 Ha 000TaTUMOCThY
oOyuarouuiics 1oKeH 001a1aTh CAeAYOIMMI KOMIETEHIUSIMHU:

CrpyKTypHBIi [Inanupyemble pe3yabTaThl 00y4eHHs
JJIEMEHT
KOMIIETEHIIMU

[1CK-6.1 crtocoOHOCThIO aHATTU3UPOBATH TOPHO-T€0JIOTMUECKYI0 HHPOPMALIMIO O CBOWCTBAX U
XapaKTCPUCTUKAX MUHCPAJIIBHOTO ChIPbA MU BMCIIAIOIINUX ITOPOJ

3HaTh ...OCHOBHBIE TIPOIIECCHI 000TAIEHUSI TTOJIE3HBIX HUCKOTIAEMBIX,
o0ecIieunBaro-11MX MaKCUMaJIbHOE U3BJICUEHHE BCEX LIEHHBIX
KOMIIOHEHTOB;

... TE€XHOJIOTHYECKHE CXEMBbI M PEKUMBI 00OTaIIIEHUS MTOJIE3HBIX
HCKOTIAEMBIX.

... IPU3HAKU ONTUMAJILHOU TEXHOJIOTUYECKON CXEMBbI




YMeTh ...BBIBJIATH OOBEKTEI I YIYUIICHUS TEXHUKH U TCXHOJIOTUU,
...IIpeyIarath, 3Hasi COCTaB Py/ibl, ONITUMAJIbHYIO TEXHOJIOTHUIO IIepepadoT-
KM,

...IIpeJIcKa3aTh ONTUMAaIbHbIE TIOKa3aTeId pabOThl 000TraTUTENbHON
¢babpuku.

Biagets BMEIIAIOIIUX TIOPOL;

...HaBbIKaMU 00O0CHOBAHHUS 11€71€CO00Pa3HOCTH UCII0JIb30BAHUS OTIPE/IEIICH-
HBIX METOJIOB 00O aleHus;

...HaBbIKaMU pa3pabOTKHU U peain3aliy MPOeKTOB IPOM3BOJICTBA MU TI€E -
pepaboTKe MUHEPATBHOIO U TEXHOTEHHOTO ChIPbSL.

OIIK-4 roTOBHOCTBIO C €CTECTBEHHOHAYYHbIX [TO3ULIUI OLIEHUBATh CTPOEHUE, XUMUYECKHUH U
MUHEpaJIbHBIM COCTaB 3¢€MHOU KOPBI, MOP(HOJIOTHYECKIE OCOOEHHOCTH U T€HETUYECKUE THUIIbI
MECTOPOKIECHUI TBEPBIX MOJIE3HBIX UCKOIIAEMBIX IPH PEIICHUH 3aJa4 [10 PAMOHAIBHOMY U
KOMIIJIEKCHOMY OCBOEHHUIO I'€OPECYPCHOTO IOTEHIMAIA HEAP

3HaThb ... OCHOBHBIE OIIPEJICICHUS U IOHSTUS €CTECTBEHHBIX HayK
... OCHOBBI TEXHOJIOTHYECKOM MUHEPAJIOTUN

Ymers ...pacno3HaBaTh U U3y4aTh TEXHOJIOIMYECKUE OCOOCHHOCTH MUHEPAIIOB U
pPyA

Bnaners ...uH(popMaLrel 0 CBONCTBAX U XapaKTEPUCTUKAX MUHEPAILHOTO ChIPbs U

BMEIIAIOLUX OPOJ
... HAaBbIKAMH OLIEHKH CTPOEHUS, XUMUYECKOTO0 1 MUHEPAJILHOTO COCTAaBOB
MOP(OJIOrMIeCKUX OCOOCHHOCTH U FT€HETUYECKUE TUIIOB PYJl 1 MUHEPAJIOB

[TIK-11 cnocoOHOCTRIO pa3pabaThiBaTh M JOBOIUTH A0 UCIIOTHUTEIICH HAPSIBI U 3a1aHHS Ha
BBIIIOJIHEHUE TOPHBIX, TOPHO-CTPOUTEIBHBIX U OYPOB3PBIBHBIX PAa0OT, OCYIIECTBIATh KOHTPOJIb
KayecTBa paboT 1 o0ecrieunBaTh NPaBUIbHOCTD BBIMOTHEHHS UX UCTIOJIHUTENSIMH, COCTABIIATD
rpaguku padoT U MEPCIEKTUBHBIC TUIAHBI, HHCTPYKIIUH, CMETHI, 3aIBKA Ha MaTepUaIIbl U
o0opyioBaHKe, 3aM0JIHATHE HEO0XOJUMbIE€ OTYETHBIE JOKYMEHTBI B COOTBETCTBUH C
YCTaHOBJIEHHBIMU (popmMamMu

3HaThb ...HOMEHKJIATypy U coJiepkaHue T0OKyMEHTaluu

YmMmetn ... COCTaBIATh Tpaduku paboT U MEePCIEKTUBHBIE IUIAHBI, MHCTPYKLIUH,
3asiBKM Ha MaTepuabl 1 000pyA0BaHHE, 3aM0IHIATh HEOOXOIUMBbIE OTYET -
HbI€ IOKYMEHTbI B COOTBETCTBHH C YCTaHOBJICHHBIMU (hOpMaMu

Bnanets ...HaBBIKAMU BEJICHUS KypHaja paboT U COCTABJICHHS OTUYETOB 00 HcCcIe-
OBAHUU HAa 000raTUIIOCH.

[IK-12 rOTOBHOCTBIO OIIEPATUBHO YCTPaHATh HAPYIIEHUS IPOU3BOACTBEHHBIX IIPOLIECCOB, BECTH
MIEPBUYHBIN YUET BBIIOJIHAEMBIX Pa0OT, aHATU3UPOBAThH ONEpaTUBHBIC U TEKYIIIHME ITOKa3aTeln
IIPOM3BOJICTBA, 00OCHOBBIBATH NMPEAIOKEHNUS IO COBEPILIEHCTBOBAHUIO OPraHU3alIUN
IIPOU3BO/ICTBA

3HaTh ...BUJIbI U MTOPSAJIOK MCCIIEOBAHMUS;
..METO/Ibl U METOJIMKHU UCCIIEJOBaHMUI;
..KpUTEPUH MOJEIUPOBAHUSI, METO/IbI 00pabOTKU HH(OPMALIUH.

YmMmern ...IIOCTaBUTh IKCIIEPUMEHTAIBHYIO CEPUIO IO NMPEAOCTABICHHOMY IUIAHY;
..CIUIAHMPOBAThH U ITIOCTABUTH IKCIIEPUMEHT

...OLICHNUBATh JI0CTaTOYHOCTh U JOCTOBEPHOCTh IKCIIEPUMEHTAIbHBIX

JAHHBIX, KOPPEKTHO BbIpaXaTh U apryMEHTUPOBAHHO OOOCHOBBIBATH I10-

JIO’)KEHUS IPEIMETHOU 00J1aCTH 3HAHUS




Bnanets ... HAy4yHOM TepMHHOJIOTHeH B 006J1aCTH 0OoralieHus I.1.;

... METO/IaMU pabOTHI C MPUKJIATHBIMH CHIEIIHATN3UPOBAHHBIMHE ITPOTPaAM -
MaMH U 0a3aMM JaHHBIX;

... OCHOBHBIMH METOJJaMH U TIPUOOPaMU HayYHBIX HCCIICOBAHUN B
obnactu oborameHus m.Hu.

[1K-16 roTOBHOCTbHIO BBINIOJIHSATH SKCIIEPUMEHTAJILHBIE U JIA0OPAaTOPHBIE UCCIIEIOBAHUS,
MHTEPIPETUPOBATH ITOJIYYEHHBIE PE3YIbTaThl, COCTABIIATH U 3AIIHUINATH OTYETHI

3HaThb ... OCHOBHbIE METO/Ibl MCCIIEOBAHUMN, UCTIOIb3YEMBIX B 000OTrallleHuN
10JI€3-HbIX UCKOIIAEMBIX. . .;

YmMmern ... J1aTh ONpEeeNIeHNs U OOBSICHUTH CYIIHOCTD SIBJICHUIA;

...co0UpaTh U CUCTEMATU3UPOBATH PaA3HOOOPa3HYIO HH(OPMALIUIO U3
MHOTOYHCIIEHHBIX HCTOYHUKOB, 00CYXaTh c110co0bl 3(h(PeKTUBHOTO
pelIeHNs HaydyHOU MpoOIeMBl. . .;

... Ha OCHOBE cCOOpaHHOM UH(OPMAIINK BBISBIATH TEHECHIINH, BCKPbIBATh
MIPUYHUHHO-CIIEICTBEHHBIE CBSI3U, ONPEAEIATH 11eJIU, BBIOUPATh CPEJICTBA,
BBIJIBUTATh THIIOTE3bI M UJICH.

Biagets ... MeTOoJlaMU NoucKa nHpopmanuy B OMOINOTEKE U CETH UHTEPHET;
...HaBbIKaMHU U METOJUKaMHU 000OIICHHS pe3yJbTaTOB PELICHHUs, IKCIIe-
PUMEHTAIIBHOM 1€ TENbHOCTH;

... OCHOBHBIMHM METOJAMHU UCCIIEJOBAHUS B O0JIACTH ..., IPAKTUYECKUMU
YMEHUSIMHU U HaBbIKAMU UX HCIIOJIb30BaHUS;

[1K-18 BnageHnemM HaBBIKAMH OPTaHU3AIIUHA HAYYHO-UCCIIEI0BATEIILCKUX padoT

3HaTh ...TIpaBHJIa OpraHu3aluy padboyero Mecra,
..TIOPSIIOK MMOJATOTOBKH OKCIIEPUMEHTA,;
..JIIOPAO0K BBITIOJIHCHUA I/ICCJ'IG)IOBaHI/II\/'I.

YmMetb ...TIPOBECTH OTIBIT, SKCIICPUMEHT;
..pa3paboTaTh IJIaH MPOBEACHUS UCCIICIOBAHHIA;
..TIPOBECTH OMPOOOBAHHME.

Bnanets ...HaBBIKAMU TTOCTAHOBKH OTIBITA;
..METO/IMKOM IMMOCTAHOBKH OIIBITA;
..METOJI0JIOTHEN MPOBEACHUS UCCIIEI0BAaHUM.

[1K-20 ymenuem pa3zpabaTbiBaTh HEOOXOAUMYIO TEXHUUYECKYIO U HOPMATUBHYIO TOKYMEHTALIUIO
B COCTaBE TBOPUYECKUX KOJIJIEKTUBOB U CAMOCTOSITEIIbHO, KOHTPOJIMUPOBATH COOTBETCTBHE
IIPOEKTOB TPEOOBAHUSAM CTAHIAPTOB, TEXHUYECKUM YCIIOBUSM U JJOKYMEHTaM IPOMBILIIEHHOMN
0€e30MacHOCTH, pa3padaThIBaTh, COTJIaCOBBIBATh U YTBEPXKIATh B YCTAHOBJIEHHOM IOPSIZIKE
TEXHUYECKUE, METOINYECKUE U UHBIE IOKYMEHTHI, pErjaMEeHTHPYIOIIKE OPSIOK, KAYECTBO U
0€30MaCHOCTH BBINIOJIHEHUS TOPHBIX, TOPHO- CTPOUTEIbHBIX U B3PBIBHBIX PA0OT

3HaTh ...CTPYKTYPY TEXHOJIOTMUYECKOIO PErylaMeHTa
Ymerts ...COCTaBUTb pa3zie]l TEXHOJIOTUYECKOT0 perjaMeHra
Bnanets ...HaBBIKAMHU COCTABJICHUE TEXHOJIOTUYECKOTO PErIaMeHTa.

[1K-22 roToBHOCTHIO paboOTaTh C MPOTrPaMMHBIMU MPOAYKTAMU OOIIETO U CIIEHUAIBHOTO
Ha3HA4YEeHUS I MOJECIIMPOBAHUS MECTOPOKICHUN TBEPBIX MTOJIE3HBIX HCKOITAEMBIX,
TEXHOJIOTUH 3KCILTyaTallOHHOM pa3BeKu, JOOBIYM U EPepabOTKU TBEPABIX MMOJIE3HBIX
HCKOIIAE€MBIX, IPU CTPOUTEIHCTBE U 3KCILTyaTalluu MOJI3EMHBIX 0OBEKTOB, OLIEHKE
HKOHOMMUYECKOHN 3PPEKTUBHOCTU TOPHBIX U TOPHO-CTPOUTENIBHBIX PabOT, IPOU3BOJICTBEHHBIX,
TEXHOJIOTUYECKUX, OPraHU3ALIMOHHBIX U (PMHAHCOBBIX PUCKOB B PHIHOYHBIX YCIOBUSX




3HaTh

... OCHOBHBIE METO/Ibl MCCIIEA0BAHUN, IPOTPAMMBbl MOIETTUPOBAHUS,
UCIO0JIb-3YEMbIX B 00OTaIlleHUH 0JIE3HBIX UCKOMAEMBIX. .. ;
... ICTOYHUKHU Hay4yHOU nH(opManuu u o01acTh MOUCKa.

VYmern

...J1aTh OTIpEJICICHUs K OOBSICHUTD CYIIHOCTH SIBIICHUI;

...co0UpaTh U CUCTEMATU3UPOBATh Pa3HOOOPa3HYIO HH(OPMALIUIO U3 MHO-
TOYUCIIEHHBIX HCTOYHUKOB, 00CYX/1aTh cl10COOBI 3()(h)eKTUBHOTO PEIICHUS
Hay4yHOU MpoOJIeMBL. . .;

... Ha OCHOBE cOOpaHHO# MH(OPMAINH BHISIBIATH TCHACHIINHU, BCKPHIBATD
MIPUYMHHO-CIIICTBEHHBIE CBSI3H, OTIPENIENIATH IEJIN, BRIOUPATh CPECTBA,
BBIJIBUTATh THIIOTE3bI M UJICH.

Bnazetrs

... METOJJaMH TIOMCKa HHPOpMaIu B OMOIMOTEKE M CETH UHTCPHET;
...HaBBIKAMHU ¥ METOJAMKAaMU 0000IICHUS PE3yIbTATOB PEIICHUS, SKCIIEPH-
MEHTAJILHOM JCSITEIIPHOCTH,

... OCHOBHBIMHU METOJ/IaMH MCCIICIOBAHUS B 00JIACTH ..., MPAKTHYCCKUMU
YMEHHUSMH ¥ HaBBIKAMU MX UCIIOJIb30BAHNS,




4. CTpyKTYypa, 00bEM M coleprkaHue JUCHUNIMHBI (MO1YJIs1)
OO6mast TpyI0EMKOCTh JUCIUIIMHBI COCTABISET 5 3adeTHhIX eauHull 180 akam. dacoB, B TOM

qucle:
— KOHTaKTHas pabora— 70,8 akaj. 4acoB:
—aynurtopHas — 70 akaj. 4acos;

— BHeayauTopHas — 0,8 aka1. 4yacoB

— caMocTosiTenpHas padota— 109,2 akas. gyacos;

dopma aTTeCTAIUU - 3a4ET

AynuTopHast T =
o | womrakTHas pabora E % Dopma TeKyLero
X B
g 5] 31 KOHTPOJIA
Pasnen/ tema 3 (B akaj. yacax) g A N P Kon
g & © | caMOCTOSITENBHOM | yCIIeBaEMOCTH U
JIACIUILIAHEI 3 2 = . | xomnereHMn
3 2 & pabotsl MPOMEKYTOIHOM
mal. | mpakr.
Jlex. P Z2'S aTTeCTALNH
3aH. 3aH. | &
1. 1.M3ydyeHue CBOWCTB U
cocCTaBa pya
1.1 Oransl
[Toarororka k [ICK-6.1,
HpOMBIU.U'IeHHOl:O OCBOCHUS [ [IpoBepka OTTK-4, TIK-
MecropoxkaeHuit.  Craaun 1 6 KOHCITCKTOB.
IToaroroBka . 16, ITIK-18,
HUCCIICIOBaHUA  pyd  Ha KOHCIIEKTA VYerHbli onpoc. 1K-22
000raTUMOCTh ’
IloaroroBka k
JICKITHH.
Iloaroroska
IIpoBepka
KOHCIICKTA.
KOHCIICKTOB,
1.2 ®Du3MKO-MEXaHHUYECKHUE Brinmonaenue
CBOWCTBA PyJ W NPOIYKTOB 3a71a4 PactcToB.
oboramenus. Ordop mpod 2 8/81 16 HOZ[FOTOB'KaK Tposepxa TCK-6.1,
i perunciacHuii 1 |OIIK-4, I[IK-16
IIOArOTOBKA po0 K craue
. pe3yiIbTaToB
HCCIACAOBAHUAM nabopaTopHOU .
10 pa6ors 1 J1a00paTOpHOM
a00TBI.
IloaroroBka k p
J1a00paTOpHOM
pabore 1.
IloaroroBka k
JICKIHH.
1.3 Meroapsl  u3y4deHUs [ToaroroBka
IIpoBepka
3JIEMEHTHOTO, KOHCIICKTA.
MUHEPAJILHOI'O COCTaBa PyIl IToaroroska k KOHCTICKTOB,
aCUETOB U IICK-6.1, TIK-
i TEXHOJIOTHYECKUE 2 8/8U 16 caaye P i
. pe3y/IbTaToOB 16
HCCICAOBAHUS nabopaTopHOU .
J1a00paTOpHOM
000raTUMOCTH  TIOJIE3HBIX pabotsr 2 AGOTHL
HCKOMAaeMBbIX IloaroroBka k p ’
nabopaTopHOU
paborte 2
HUroro no pasneny 5 |l16/16U 38
2. 2. TexHaornyeckue
HCCACAOBAaHUSA Ha 000raTUMOCTh




IToaroroBka k

2.1 CenapaluoHHbIE IIpoBepka
JICKIUH
XapaKTePUCTHKH  (KpUBbBIC KOHCIICKTOB,
[ToaroroBka k
paszeneHus). HA6OPATODHEIM pacyeToB.
H3MeHYHMBOCTH paTop ITpoBepka IICK-6.1, IIK-
2 8/81 26 pabotam 3 N
XapaKTEPUCTUK pyA. BBIYMCIIEHUN 1 16, TIK-22
[ToaroroBka k
Ycpennenue pya u crave pe3ysIbTaToB
yIIpaBJICHHE KayeCTBOM J1a00paTOpHOM
MPOIYKIHU N1aGopaTopHLIX pabotsl
P ’ pabor 3 ’
[ToaroroBka
KOHCIIEKTA. Iposepka
2.2 Uccnenoanus Ionroroska POBEP
oboraTuMocTu pyx J1a60paTOPHBIM KOHCTIEKTOB,
10 pacyeToB U I1CK-6.1, I1K-
MarHUTHBIMA u 2 12 20 paboram 4 u 5.
pe3y/IbTaToOB 16, TIK-22
rpaBUTAIIMOHHBIMU IoaroToBka K
11a00paTOPHBIX
METOIaMHU craue
pabor.
11a00paTOPHBIX
pabor 4 u 5.
[loaroroBka
JICKIUH
[ToaroroBka k Tposepxa
J1a60paTOPHBIM KOHCITCKTOB,
2.3 HccnemoBaHus  Ha pacyeToB U I1CK-6.1, I1K-
N 2 16 12 paboram 6 u 7
oboratuMocThb (uoTanueit PE3yIBTaTOB 16, I1IK-22
[ToaroroBka k
11a00paTOPHBIX
craue
pabor.
11a00paTOPHBIX
pabor 6 u 7
HUroro no pasneny 6 |36/8U 58
3. 3.PazpabGoTka TEXHOJOTHHU
oborameHus
[loaroroBka k
3.1 Br16op JIEKLIIAHA Tposepka
TEXHOJIOTHYECKUX IMoaroToBka K KOHCIIEKTOR
PELICHUM, CHHTE3 CXEMBbI nabopaTopHoii ACUCTOR 1/1’ IK-11, TIK-16,
pazneneHus, 2 4 7,2 pabore 8 P [IK-20, IICK-
pe3ysIbTaToB
MOJTYIPOMBIIIIEHHBIE u [ToaroroBka k . 6.1, I[IK-22
J1a00paTOpHOM
MIPOMBIILICHHbIC craue
N pabotbl
WCTIBITAHUS 10 J1a00paTOpHOH
pabotsr 8
[ToaroroBka k Tposepxa
JICKIHH. KOHCTICKTOB, IICK-6.1, TIK-
3.2 OueHka pe3yabTaToOB pacueros.

HCCIIE0BaHHI 1 6 Hozroroexa IIposepka 11, IK-12,
Odopmienne OT4CTOB KoHerIeKTa. cenms sanau, |20 TTK-16,
P ’ Brinonnenune P et [1K-22

[IucemenHbIN
3ajau.
orpoc.
Uroro no pazneny 3 4 13,2

Hroro 3a cemectp 14 |56/241 109,2 3a4ér
36241 [ICK-6.1,0IIK
-4,11IK-16,ITK-
Hroro no aucuuruiige 14 109,2 3a4er 18,ITIK-22,I1K-
11,ITIK-20,TTK-
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5 O0pa3oBare/ibHbIE TEXHOJIOTHH

1. Ucnionp3oBanue B yaueOHOM Mpoliecce yaeOHbIX (PHIIBMOB.

2. YacTp 3aHATHI JIEKIIMOHHOTO THIIA MPOBOJATCS C HCIIOJIb30BAHMEM IPE3EHTALUHY,
BBITIOJI-HEHHBIX C IOMOIIIBIO TPOrpaMMHOTO npotykTa Power Point.

3. BrinonHeHune pacueToB ¢ HCIO0Ib30BaHUEM IIporpammHoro npoaykra Microsoft EXEL.

4. Vicnonp3oBaHue MeTOJa MPOOJIEMHOT0 M3JI0KEHHSI MaTepuana, Kak JIEKTOPOM, Tak U
CTY-/IEHTOM.

5. CaMocCTOATENbHOE UTEHUE CTyIEHTaMu Y4yeOHOHM, yueOHO-METOAUYECKON U
CIPAaBOYHOW JIUTEPATypbl U MOCIEAYIOIIUE CBOOOIHBIE TUCKYCCHU [0 OCBOCHHOMY HUMU
MaTtepuainy.

6. Onpochl B UHTEPAKTUBHOM PEXHUME.

7. Jlomamnue 3aaaHus.

6 YueOHO-MeTOAMYECKOE 0O0ecIIeYeHHe CAMOCTOATEIbHOM PadoThI 00y4YaroluXxcs
[IpencraBneno B npuitokeHuu 1.

7 OueHoYHbIE CPeICTBA AJIs IPOBEACHHS IPOMEKYTOYHON ATTECTALMU
[IpencraBneHsl B IPUIOKEHUH 2.

8 YueOHo-MeTOaM4YecKkoe U HHPOPMALIMOHHOE o0eceYeHre U CHUIIMHBI (MOXYJIs)

a) OcHoBHas IMTEpPaTypAa:

1. UccnenoBanus mMoOJe3HBIX MUCKOTIAEMBIX Ha 000TaTUMOCTH : [y4eb. mocooue] / B. T.
CaMOITuK. — Joneuk: JounHTY, 2018. — 190 C.
file:///C:/Users/User/Documents/Yntaembie%20kypcol/ MPHa0O/2018%20r.%20%20issledovaniy
a-poleznyh-iskopaemyh-na-obogatimost.pdf

2. ABgoxuH, B.M. OcHOBBI 00OTaIeHns MOJIE3HBIX NCKOMMAEMBIX : YU€OHHUK : B 2 TOMax /
B.M. ABnoxun. — 4-e u3z., ctep. — Mocksa : ['opnas kawura, [0. r.]. — Towm 2 : Texnomno-rumn
oborarmieHus noje3Hpx uckonaeMbix — 2017. — 312 ¢. — ISBN 978-5-98672-465-2. — Tekcr :
anekTpoHHet  //  JlaHb : ANEKTPOHHO-OMOIMOTeYHAs cucrTema. — URL:

https://e.lanbook.com/book/111337

3. ®epnoros, K. B.IlpoektupoBanue odborarutenbHbiX Gpadpuk : yuednuk / K. B. ®enotos,
H. Y. Hukonwckas ; pen. cosert : JI. A. IlyukoB (nipen.) u np. - M. : ['opnas kuawura, 2012. - 534 c. :
ui., cxembl, Tabn. - (OOorameHue MOJIE3HBIX HCKomaembix). - ISBN 978-5-98672-282-5.
(bubanorexka MI'TY 622.7 ® 342)

0) lomoJiHMTEILHAS JIUTEpaTypa:

1. Ko3un B.3. UccnenoBanue pya Ha 060raTUMOCTh. Y. mocodue. Ypail. roc. TOpHbIi yH-
T — ExarepunOypr: U3a.-so YITYVY, 2008

2. Mutpodano C.U., bapckuit JI.A., Cameirun B.J[. HccnenoBanue moJe3HBIX
HCKomaeMbIX Ha oboratumocTtb. M.: Henpa, 1974. - 352 c.

3. TexHuyeckass OLIEHKa MMHEPAIBbHOrO ChIphsi. OnpoOoBaHUE MECTOPOKICHUM.
Xapaxtepuctuka cbipbs: CripaBounuk /moa pea. I1.E. Ocranenko. M.: Heapa, 1990. -272 c.

4. TexHoJOTHYECKasi OLEHKA MHHEPAIBHOTO CHIPbS. MeTOoAbl  HCCIIeOBAHUS:
CrpaBounuk / [Tog. Pen. [1.LE. Octanenko. M.: Henpa, 1991. 280 c.

B) MeroauyecKkue yKazaHus:

1. OpexoBa H.H. T'opnmoBa O.E., ®aneeBa H.B. «OCHOBBI HaydyHBIX HCCIEIOBAHHN H
UCCleIOBaHUE pyl Ha oboratumMocTh (MpakTukym).- Maraurtoropck: MITY, 2020.
https://newlms.magtu.ru/course/view.php?1d=75773

2. ®aneena H.B. MeToandeckue yka3zaHus K KOHTPOJIBHOM padboTe 1mo




muciuiuHe «['opHOe A€o0 W OKpyKarlIas cpeaa» Juisi CTyAeHTOB crnernuaisbHocTa 130405.
Marnutoropck: MI'TY, 2012.- 18 c.

r) [IporpammHuoe odecnnieuenne 1 UHTEepHeT-pecypcehl:

file:///C:/Users/User/Documents/Yurtaembie%20xkypcsl/MPHa0/2018%20r.%20%20issledo
vaniya-poleznyh-iskopaemyh-na-obogatimost.pdf 1. MccnenoBanus moJie3HbIX MCKOTIAEMbIX
Ha o0oratuMocTs : [yuel. mocodue] / B. I'. Camoiimuk. — Jonenk: JouHTVY, 2018. - 190 c.

https://magtu.informsystema.ru/uploader/fileUpload?name=2519.pdf&show=dcatal
ogues/1/1130307/2519.pdf& view=true 2. [leroxas, E. FO. O6oramieHune mojae3HpIX HCKOTIAaeMBIX :
yaeonoe nocodue / E. 0. Jle-roas, O. I1. [llaBakynesa ; MI'TY. - Marautoropck : MI'TVY, 2016.
- 1 anextpoH. ont. nuck (CD-ROM). - URL:

https://magtu.informsystema.ru/uploader/fileUpload?name=3180.pdf&show=dcatal
ogues/1/1136613/3180.pdf&view=true 3. Emenbsnenko, E. A. Omnpeaenutenb pyAHbIX U
MOPOI000Pa3YIONIUX MHHEPAJIOB 1O MPOCTEHIIMM CBOWCTBaM : ydueOHoe mocobme / E. A.
Emenssanenxo, E. I'. Oxoruna ; MI'TY. - Marautoropck : MI'TY, 2017. - 1 31eKTpOH. ONT. TUCK
(CD-ROM). - URL: URL:

https://e.Janbook.com/book/111337 1. ABmoxun, B.M. OcHoBBI 000TaIeHus moae3HbIX
MCKOMAaeMbIX : yueOHUK : B 2 Tomax / B.M. ABnoxun. — 4-e¢ u3m., crep. — Mocksa : ['opHas
KHHTA, [0.T.]. — Tom 2 : TexHosorum oboramieHus mojie3Hpix uckomnaembix — 2017. — 312 c. —
ISBN 978-5-98672-465-2. — Texkct : snekrpoHHbId // JlaHb : 31€KTPOHHO-OMOIMOTEUHAS

IIporpammHoe obecnieueHne

Haumenosanue [10 Ne torosopa Cpok feicTBUS TULIEH3UN

MS Windows 7
Professional (st 1-1227-18 o1 08.10.2018 11.10.2021
KJIACCOB)

MS Office 2007
Professional
7Zip CBOOOJTHO 0eCcCpOYHO
STATISTICA B.6 K-139-08 0T 22.12.2008 OCCCPOIHO
[Iporpammoe
obecrieueHue s

aHaJmsa K-76-14 01 17.11.2014 GeccpodHo
MHKPOCTPYKTYPbI

IMOBCPXHOCTHU TBEPABIX
TCI

Ne 135 01 17.09.2007 06eccpouHO

Hpmbeccuonaﬂbﬂme 0a3bl JaHHBIX U I/IH(l)OpMaIII/IOHHbIe CIIPpaBOYHbLIC CUCTEMbI

HasBanune xypca CchuIKa
HanuonaneHass  mH(OpMalMOHHO-aHAIUTHYECKAS
cucrema — Poccmiicknit  wmmgexc  Hayunoro|URL: https://elibrary.ru/project_risc.asp
mutupoBanus (PUHIL)
[TouckoBas cucrema Axamemus Google (Google

URL: https://scholar.google.ru/

Scholar)

Nudopmannonnas cucrema - EnnHoe okHO 1ocTyna

K HH(GOPMAITMOHHBIM Pecypcam

denepanpHOE rocyJapCTBEHHOE OIOKETHOE

YUpexKICHUE «DenepabHBIN uactutyt|URL: http://www].fips.ru/

MPOMBIIICHHON COOCTBEHHOCTH))
9 MaTtepuajibHO-TeXHHYECKOe o0ecrieueHne TUCHUIIUHBI (MOIYJI)

URL: http://window.edu.ru/




MarepuanbHO-TeXHUYECKOE 00ecredeHNEe TUCIUIUINHBI BKIIIOYAET:

CriennanbHble MOMEIICHUS ISl TPOBEICHUS 3aHATUH JIEKIIMOHHOTO TUIIA:

Jlexunonnas aymguropusi 104 -MynpTuMenuiiHble CpelCcTBa XpaHEHUs, Nepenadyu U
npecTaBiIeHus HH(OPMALIUH.

[Tomemenus nusi camoctosiTenbHOU padoThl: KommbrorepHsiii kinacc -lIlepconanbHbie
kommbioTepel ¢ maketoM MS Office, BeixomoM B MHTEpHET U C JOCTYIIOM B 3JIEKTPOHHYIO
nH(pOpMaLlMOHHO-00pa30BaTeNbHYI0 Cpelly yHUBepcuTeTa: YurtanabHble 3ajibl OMOIMOTEKU -
[lepconanbubie koMmmbloTepsl ¢ nakerom MS Office, Brixoom B MHTEpHET U € JOCTyNOM B
ANEKTPOHHYIO HH()OPMAITMOHHO-00pa30BaTEIBHYIO CPETY YHUBEPCUTETA.

[lomemienne A XpaHeHUS M NPOPUIAKTHUYECKOTO OOCIY)KMBaHUS  y4yeOHOIO
obopynoBanus: koMH.030, 9, Illkadsl 11 XpaHeHUs y4eOHO-METOIUYECKOW; JTOKYMEHTAaIuH,
y4eOHOT0 000PYI0BaHUS M YU€OHO-HATJISITHBIX TIOCOOUH.

07A - Cnecaproe o00opyaoBaHue.

JlaGoparopus oboramieHus mojae3HbIx neckonaeMbix 013

1. dnoTaunoHHbIE 1a00PATOPHBIE MALTUHBI

2. KOHIIEHTpalMOHHBIHN CTOJI

3. MaruuTHbI# cenaparop

4. YcranoBka OecrieHHOH (hoTanuu

5. BuHTOBOI cemaparop

6. Becnl

7. pH-meTp

8. BUHOKYIIApHBIE TyTIBI

JlabGoparopus 9 - Ananuzarop uzobpaxenus Munepan C-7



IIpunoxenne 1
6 YuyeOHO-MeTOAMYECKOE 00eclieYeHHe CaMOCTOATEIbHOM padoThl 00y4aroIuXxcs

[To mucrmmnmnae «MccnenoBanue py Ha 000raTHMOCTBY IPETyCMOTPEHA ayJUTOPHAs U
BHEay/IMTOPHAs CaMOCTOsTEIbHAs paboTa 00ydaronuxcs.

AynnTopHas caMocCTosITeNIbHas paboTa CTYIEHTOB IpeojaraeT MPOBEICHUE UCCIEOBAHUN
0 TeMe, COOTBETCTBYIOIIEH HapaBleHHOCTH «O00TaleHue MoJIe3HBIX HCKOMAeMbIX),
IIOCTAaHOBKY M MPOBEICHHUE IKCIIEPUMEHTA Ha J1a00OPaTOPHBIX 3aHATHUAX, TOUCK U aHAIU3
uHpopmanuu, 00paboTKy MOJIy4E€HHBIX IKCIEPUMEHTAIbHBIX JaHHBIX U PACUETHI.

Tewma 1. BBenenue. Dtanbl NpOMBIIUIEHHOTO OCBOEHUS MeCTOpOoxkAeHUNA. CTaauu ncciae10BaHus
pyI Ha 000TaTUMOCTb.
YcrHbli onpoc.

1. Jlns gero aenmaroTcs MCCIEAOBAaHHUS Ha 000TraTUMOCTD.

2. Ha ocHOBaHNH 4€ro COCTaBJISAETCSA TEXHOJOTHYECKHUM pEerjIaMeHT.

3. UYrto BrItOUaeT B ce0sl TEXHOJIOTMUECKUN PerjaMeHT.

Tema 2. ®u3nKo-MeXaHUYECKHE CBOMCTBA Py U MPOAYKTOB oboramienus. Otéop mpoo,
MOATOTOBKA NMPOO K UCCIETOBAHUSAM
Temamuka nadopamophnuix pabom
1. CocraBneHue NPUHLMIUAIBHBIX CXEM COKpaIEHHs TPOObI py/bl 10 Tpedyemoit
Macchl.

Tewma 3. Metopl n3yueHus 2JIEMEHTHOI0, MUHEPAJIbHOTO COCTaBa Py U
TEXHOJIOTUYECKHE MCCIIE0BAHNS 000TaTUMOCTH I0JIE3HBIX UCKOIIaeMBbIX
Temamuka nadopamophnuix pabom

2. OG6paboTka N300pakeHUs - MUKPOCKOIIMYEKOTO0 CHUMKA HUTH]A.

Tewma 4. CenapallMOHHbIE XapaKTEPUCTUKH (KPUBbIE pa3/ICICHHUS)

Temamuka nadopamophnuix pabom

Omnpenenenue nu3MenpyaeMocTu pyasl. [loctpoenue rpaikoB KHHETUKY U3METbYECHUS
Omnpenenenre packpbIBa€MOCTH MUHEpaioB. [locTpoeHune 3aBUCHMOCTEN PacKphITUSI MUHEPAJIOB
OT MPOJOJIKUTEILHOCTH U3MENIbYCHHUSI PY/IbL.

3aoauu 0na npomesncymounozo KOHMpOA

[Ipumep. Huxe npuBeneH GppakinoHHBINA COCTaB KACCUTEPUTOBOM py/Ibl, N3MEIbYEHHOMN B
teueHue 40 MUH:

Opakuus Hepynnas Cpoctku Pynnas
Y, % 50,4 443 5,3
Bsn, %o 0,39 0,37 8,30

Omnpenenure kK03 (HUINEHT paCKphIBAEMOCTH KaCCUTEPUTA U KATETOPUIO 110 PAaCKPhIBAEMOCTHU
PYIBL

Tema 5. MccnenoBanust Ha 000TaTUMOCTh MarHUTHBIMH M TPAaBUTAIMOHHBIMHU MeTo1aMu. O01mas
CTPYKTYpa cXeM 0OoTaimeHus. 3aMKHYTHIE OIBITHI.

Temamuka nadopamophnuix pabom

1. HcneiTanue MOJIE3HBIX HCKOMAEMbIX Ha 000TaTUMOCTh TPABUTAIIMOHHBIMUA METOJaMHU
oboramenus. [loctpoenue u aHanu3 KpUBbIX oboraTuMocTu. OnpesesieHne TeEOpeTUIECKU
BO3MOJKHBIX PE3y/IbTaTOB I'PABUTAIIMOHHOTO O0OTAIICHUS PY/IbI.

2. HcnoeiTanus 000raTUMOCTHU MOJIE3HBIX UCKOMMAEMBIX MAarHUTHBIMH METOIAMHU.



Tema 6. MccnenoBanust Ha 000raTUMOCTh (hiotarmeit. I3MEeHYMBOCTh XapaKTEPUCTUK PYI.
Ycpennenne pya v yrpaBieHHUE KaueCTBOM MPOTYKIIUH

Temamuka nadopamophnuix pabom

3. BreimosiHeHne QIIOTAIMOHHBIX OTBITOB MO MPUHIIUITY HEMTPEPHIBHOTO TpoIecca.

4.  VcneiTanus 000TraTUMOCTH MOJIE3HBIX UCKOMMAEMBIX (IOTAIIMOHHBIMUA METOAaMHU

Tewma 7. Bb100p TexHOJIOrM4ECKON cxeMbl pasnenenus. [IpoBeneHne noaynpoMbIIICHHBIX U
MIPOMBIIIJIEHHBIX UCTIBITAHUH.
3agauu A1 NPOMEKYTOYHOI0 KOHTPOJIA

3agaun JuIsi IPOMEKYTOUYHOTO KOHTPOJIS

2. PaccunTaiite 3¢ (eKTUBHOCTH MPpU3HAKA pa3IeIeHUs D, U TIOKA3aTelb MPU3HAKA Pa3ICICHUS
10 KPUBBIM 000TaTUMOCTH, MCIIOJIB3YS CICAYIONINE PE3YIbTaThl.

Jns pynbl, moka3aresib KOHTPACTHOCTH KOTOpOU paBeH 1,12, onpenesieH ciienyrommun
(hpakIMOHHBIN COCTAB MO Pa3ICTUTEILHOMY MIPU3HAKY

Homep ['panumna ¢paxmuii mo Bemumunae | Ci, % Yo » %o
(dpakIuy | pa3IeIUTEeILHOTO TPU3HAKA
oT 10

1 0 200 0,2 30,0
2 200 600 0,6 30,0
3 600 1000 4,5 10,0
4 1000 1800 9,2 20,0
5 >1800 15,3 10,0

3. [IpousBoautensHocTh padbpuku — 100001/cyr. Ha pabpuke nosryyaror 2 KOHIIEHTpaTa.
CBUHIIOBBIH C coJiepkaHreM B HEM cBUHIIA — 55%, 1inHKa — 5%; TIpU U3BJICYEHUHN B HETO CBUHIIA
— 85%; LlunkoBbIi ¢ copepxanreM B HEM nuHKa — 50%, cBuHIA — 1%); MpU U3BICUCHUH B HETO
nunka — 80%. Pyna umeer conepkanue: ceunna — 1%, nmunka — 1,5%. Onpenenuts notepu
CBHUHIIA C XBOCTaMH.

4. Macca npo6s1 pyasr 1000 kr, pazmep makcumanbHoro kycka 50 mm, o =2, K=0,1. cocTtaBbTe
CXEMY pa3JIeiKu MPOOHI.

5. Pacxon cobuparens no texHosorunyeckoit cxeme — 100 r/T. HaBecka pynsl — 100 rp. Kakoe
KOJIMYECTBO peareHTa (Mi1) Hy)HO JI03UpOBaTh B Ipolecc, ecinu koHuentpauus — 0,1 % ?

6. BemmonHen cutoBoit ananus Ha cutax: 40; 20; 10; 5; 2,5; 1,25 mm. [lomyuens! BbIxosa, r:
100000; 50000; 40000; 20000; 10000; 5000; 5000. [TocTpoiiTe XapaKTEPUCTUKU KPYITHOCTH.

Tema 8. Onenka pe3ynbTatoB uccienoBanuil. OdopmiieHue 0TYETOB.
[TruceMenHbIN onpoc

1.IIpaBuna oopMiieHHs] pUCYHKOB.

2.IIpaBuna opopmIIeHUS CCBLIOK.

3.IlpaBwia oopmiieHre TaOIHII.

4.Ctpyktypa otuera o ['OCT.



OneHounble cpeacrea AJisi MpoBEeACHUS l'lpOMe)KYTO‘lHOﬁ arrecranmu

HpOMC)KyTO‘-IHaSI arTecTauus UMECT LCIIbI0 OMMPECACTINTD CTCIICHD JOCTUXKCHUA 3AIIJITAHUPOBAHHBIX PE3YJIbTATOB O6y‘I€HI/I$I Io Ka)I(IIOfI JUCITUITIINHEC

(MomyIio) 3a onpeeseHHbIN neproa o0ydeHus (ceMecTp) M MPOBOAUTCS B (popMe TECTUPOBAHHUS U 3ALTUTHI MPAKTHYECKUX paboT.

CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Inanupyembie pe3yibTaThl 00y4eHHS

OneHouHbIE CpesicTBa

OIIK-4 roTOBHOCTBIO C €CTECTBEHHOHAYUHBIX MO3UIMI OLIEHUBATh CTPOCHHUE, XUMUUYECKUI 1 MUHEPAIIbHBIN COCTaB 3¢eMHOM KOpBI, MOp(osioruueckne
OCOOEHHOCTH U F€HETUUYECKUE TUIIBI MECTOPOXKACHNUN TBEP/IbIX MOJIE3HBIX NCKOMAEMBIX IPU PELICHUH 3a/1a4 110 PALIMOHAIBHOMY U KOMIIJIEKCHOMY

OCBOCHHIO I'COPECYPCHOI'0 IMMOTCHIIMAJIA HEAP

3HaThb ... OCHOBHBIE ONIPE/ICJICHUS U TIOHATHUS Bonpocs! 3auera
€CTECTBEHHBIX HayK 1.00beKT ucciuenoBaHus TEXHOJIOTHUECKOW MUHEpaIoTuu. 2. Buisl mpob mpu
... OCHOBBI TEXHOJIOTHYECKO reoJIoropa3BeIouHbIX paboTax.
MUHEPAJIOTUH 3.Tunsl po0, uX MpeaHa3HAUYCHUE.
4.XapakTepucTUKa XMMHUYECKUX TUIOB P00, MpeHa3HauUEHUE.
5.XapakTepucTuKa U npeJIHa3HauYeHe MUHEPAIOTHYECKUX THUIIOB MPoO.
6.MuHepanornyeckue mryQHbIe TpoObI.
7.IlocnenoBaTebHOCTh U3YYEHUSI MUHEPAJIOTUUYECKUX MTY(HHBIX MPOo.
8. XapakTepucTHKa 1 MpeAHa3Hau€HNuEe TEXHOJIOTUIECKUX MTPOO.
9.IloHsITHE CTPYKTYPBI M TEKCTYPHI PY/I.
10.25eMeHTHBIN cOCTaB Py/.
11.MuHepanbHbIl COCTaB PYA.
12.®u3nKo-MexaHn4eCcKre CBOMCTBA Py U MPOJTYKTOB 00OTallleHusl.
Ymets ...pacno3HaBaTh U U3y4arb 3ammuTa JabopaTopHOi padoThI
TEXHOJIOTHYECKHUE OCOOEHHOCTH O0paboTka N300paKeHUSI- MUKPOCKOTTMYECKOTO CHUMKA U (a.
MUHEPAJIOB U PYJ
Bnaners ...uUHgopmayueii 0 CBONCTBaX U

XapaKTCPUCTUKAX MUHCPAJILHOTO ChIPbA
1 BMCHIAIOMIUX MMOPO I
... HABbIKAMU OYEHKU CMPOEHUA,

33[[3‘!1/1 AJISI MIPOMEKYTOIHOT0 KOHTPOJISA

Jlns pazfeneHusi Kakoro ChbIpbsi Han0oJiee 4acTo UCHOJb3YIOT TEXHOJIOTHUECKUE CBOMCTBA?

(IpuMepsl 3a/IaHUi TT0 BaprUaHTaM)
9  rpaBuTaIMOHHBIE (TUIOTHOCTH);

IIpunoxenne 2




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemblie pe3ylibTaThl 00y4eHHS

OneHouHble CpesicTBa

XUMUYECKO20 U MUHEPATbHO20 COCMABO8
Mopgonocuteckux 0cobeHHoCmu u
2eHemuyeckue munog pyo u MuHepanos

10 marHuTHBIE (MarHMTHas BOCHPUMMYHUBOCTb, MAarHUTHAsl JKECTKOCTb - KOIPLUTHUBHAsS
cwia i heppOMarHUTHBIX MUHEPAJIOB, OCTATOYHBII MarHETH3M );

11 »snexkTpuueckue (ANMEKTPONPOBOTHOCTD, AUIIEKTPUUYECKAS TPOHUIIAEMOCTh, KOHTAKTHAs
ANIEKTPU3ALUA - TPUOOIIEKTPU3ALIMSL, IOJTYIIPOBOIHUKOBBIE CBONCTBA);

12 mexaHuuyeckue (TBEPAOCTb, XPYNKOCTb, YNPYrOCTb M IJIACTUYHOCTb, HCIOJIb3YEMbIE
IIpU U30MPATEILHOM JIPOOIEHUN U U3MEIbUEHUN);

13 onrtuyeckue (oKpacka, IpO3pavyHOCTb, IPOMYCKAaHUE U OTPAKEHUE CBETA);

14 nmroMHUHECLEHTHBIE (poTOTFOMHHECIIEHTHBIE, PEHTT€HOJIOMUHECIIEHTHBIE,
TEPMOJIFOMUHECIICHTHBIE);
15 noBepXHOCTHBIE (cMauMBaeMoCTb, GbroTHPYEMOCTB, B3aUMOJICIICTBUE c

doTopeareHTaMu: cOOMpAaTEISIMH, aKTHBATOPAMHU, JIETIPECCOPAMHU);

16 copOunoHHbBIE (a1COPOIMOHHBIE, HOHOOOMEHHBIE);

17 Ttepmuueckue (TEIIOBbIE XapaKTEPUCTUKH, IOBEJICHUE ITPH HATPEBAHUM );

18 xumuueckue (pacTBOPUMOCTD B Pa3IMUHBIX pEeareHTax, peakMOHHAas CIIOCOOHOCTB);
19 paguannoHHbIE (ECTECTBEHHAs U HaBEACHHAs PaJIMOaKTUBHOCTD);

20 OGaxTepuanbHbIE (B3aUMOACUCTBUE C OAKTEPUIMH).

I1K-11cnocoOHOCTHIO pa3pabaThIBaTh U JOBOJUTH 10 UCIIOJHUTEIEH HApsAbl U 3a/1aHUs HA BBIIIOJIHEHUE TOPHBIX, TOPHO-CTPOUTENBHBIX U OYpOB3PBIBHBIX
paboT, OCYIIECTBISATH KOHTPOJIb Ka4eCTBA paObOT U 00ECTIEYNBATh MTPABUIBHOCTD BHITIOJIHEHUS MX UCIIOJHUTEISIMH, COCTABIISTh TpaduKH paboT U
NIEPCIIEKTUBHBIE TUIAHbI, UHCTPYKLIMU, CMETHI, 3asBKH Ha MaTepuajbl U 000pyJ0BaHHE, 3aMI0IHITh HEOOXOIMMBbIE OTYETHBIE IOKYMEHThI B COOTBETCTBHUH C
YCTaHOBJICHHBIMHU (JOpPMaMHU

3HaThb Homenknamypy u cmpykmypy Bonpocsl 3auera
OoKyMenmayuu 1 TexHOJIOTUYECKHl perIlaMeHT.
2. [TacopT npoObI
3. XKypnan nadopatopHblii.
4 O0beM u coJiepiKaHue PeriiaMeHTOB.
5 [TprMep TEXHOJIOTMYECKOr0 perjiaMeHTa nepepaboTKH reMaTUTO-MarHETUTOBBIX PY/I.
YnMmers ... COCTaBJISITh TpaduKu paboT u 3anganue

NEPCICKTUBHLIC IJIAHBI, MHCTPYKIHH,

6. CocTaBUTh (parMeHT TEXHOJIOTUYECKOTO perjaMeHTa nepepaboTKH MEJTHO-




OneHouHble CpesicTBa

CrpyKTypHBII
3JIEMEHT [Tnanupyemblie pe3ylibTaThl 00y4eHHS

KOMIETEHIHH
3asBKHM Ha MaTepHajbl 1 000pyJOBaHNE, | IMHKOBOW PybI (IO 3aJaHHIO MTPETIOIaBaTeNs ).
3aIOJIHATH HE0OXOIUMBIE OTYETHBIC
JOKYMEHTBI B COOTBETCTBUH C
YCTaHOBJICHHBIMHU (JOpPMaMHU

Bnaners ...Hasvikamu eedenus dicyprana pabom u | IlpoBepka oT4yera J1a60opaTopHOii padoThI

cocmasnenus omyemos 00 Uccieoo8anuu
Ha 0602amunocy.

e Omnpexnenenue n3MenbyaeMocTu pynasl. [locTpoenne rpagikoB KHHETHKH
HU3MCIBYCHUA

= HcobITaHue MMOJIE3HBIX NCKOIIAEMBIX Ha 000raTUMOCTD rpaBUTalHOHHBIMU MCTOJaMU
oboramienus. [loctpoenue u aHamu3 KpuUBbIX o0oratuMocTu. OnpeaeneHne TeOpeTHIECKU
BO3MOJXHBIX PE3YyJIbTATOB I'PaBUTAIIMOHHOT'O O6OFaIHCHI/I$I PYAEL.

e lcnbITanust 000raTUMOCTH IOJIE3HBIX MCKOMMAEMBIX MATHUTHBIMU METOJaMHU.

I1K-12 roToBHOCTbHIO ONIEPATUBHO YCTPAHATH HAPYIIEHUSI IPOU3BOICTBEHHBIX MPOIIECCOB, BECTH MEPBUYHBIN YUET BBIIIOJIHIEMBIX padOT, aHAJIU3UPOBATh
OTepaTUBHBIE U TEKYIINE MOKa3aTeIN IPOU3BOJICTBA, 0O0CHOBBIBATH MIPEIOKEHUS 110 COBEPIIEHCTBOBAHUIO OPraHU3allu IPOU3BO/ICTBA

3HaTh ...8UObL U NOPSAOOK UCCTIE008AHUSL, Bomnpocsi 3auera
...MEMOObL U MEMOOUKU UCCIeO08AHULL; 1. [Mpunnun Yeuorra?
...Kpumepuu Mooeaupo8anusi, Memoowl 2. Pasmep (pakium MuHEpaTbHBIX YacTHIL?
obpabomxu ungopmayuu. 3. Kak m3mensieTcs HenieanbHast cernapanruoHHas XapaKTepUCTHKa?
4. Kak ¢ yBenmueHMEM KPYTH3HBI CENMapallMOHHOW XapaKTEPUCTUKH CXEMBI MEHSETCS
CoJIepKaHKe TI0JIE3HOTO KOMIIOHEHTa B KOHIIEHTpare?
5. [TocTanoBKa 3a/1a4u MPOTHO3UPYIOUIETO pacyeTa TEXHOJIOTMYECKUX CXEM.
Ymetb ...NOCMABUMb IKCNEPUMEHMATILHYIO . 3aaun JJ1sl MPOMEKYTOUHOTO KOHTPOJISA

cepuro no npeodoCmasieHHoOMY NAAHY,
...CNIIAHUPOBAMb U NOCNABUMND
9KCHEPUMEHM

...OYeHUBams 00CMAMOYHOCIb U
00CMOBEPHOCMb IKCNEPUMEHMATLHBIX
OaHHBIX, KOPPEKMHO 8bIpaAdCAmMb U

Onpenenure, MPUroHO 1 ypaBHeHHE ToBapoBa I ONMCAHUS KHHETUKU U3MENTbYCHUS
pyasl [ o kpynaoctH -0,10+0 1 -0,074+0 mMMm.




OneHouHble CpesicTBa

CrpyKTypHBII
3JIEMEHT [Tnanupyemblie pe3ylibTaThl 00y4eHHS
KOMIETEHIHH
ap2ymeHmupo8aHHo 060CHOBbIBAMb
NOJIOXHCEHUs. NPeOMEemHOU 0bnacmu
3HAHUS
Brnaners ... HAYUHOU mepMuHoao2uel 6 obracmu 3amura JabopaTopHOii padoThI

obocaujeHus n.u.,

... MEmMoOoamu pabomwl ¢ NPUKIAOHLIMU
CReYUuaIU3UpOBAHHBIMU NPOCPAMMAMU U
bazamu OaHHbIX,

... OCHOBHBIMU MEeMOOamMu U npubopamu
HAYYHBIX UCCIe008AHULL 8 001aCMU
obozaujeHus n.u.

3. Omnpenenenne pacKkpbIBa€MOCTH MUHEpanoB. [locTpoenue 3aBrucuMocTell pacKpbITHs
MUHEPAJIOB OT IPOAOKUTEIBHOCTH U3MEIIbYEHUS PY/IbL.

I1K-16 roTOBHOCTBIO BBINIOJIHATH IKCIEPUMEHTAIbHBIE U JAOOPATOPHbIE UCCIEA0BAaHNS, HHTEPIPETUPOBATh MOJIyYEHHBIE PE3YIbTAThI, COCTABIISATH U
3aIIMINATh OTYETHI

3HaThb ... OCHOBHblE MemOoObl UCCIE008AHUL, Bonpocs! 3auera
UCNONIb3YeMbIX 8 0O02aujeHuu nonesnvix | 0. Meroauka SPI.
UCKONAEeMbIX ..., 7. Metonuka ¢pupmsl «Amnuc-Yanmepey.
... UCMOYHUKU HAYYHOU UHGDOpMAYUU U 8. Meroauka nHcTHTYyTa «MeXxaHOOp».
obiacmu noucka. 0. Kakoe ¢usmdeckoe CBOMCTBO py/Ibl ONpeAeseTcs pa3JaBInBaHUEM Kycka?
10.  YpaBHeHHE KMHETUKH (PIOTAILINH.
11.  [nsa kako¥t pynsl 1eiaecooOpa3Ha KPYMHOMOPIIMOHHAS COPTHPOBKA Ha YCJIOBHBIC
COpTa, BHYTPHUCOPTOBOE YCPEJAHEHHE B COPTOBOM CKJIaJe-CMECUTENE C THOCIeayromen
HIIUXTOBKOM WJIN pa3/iebHOM nmepepaboTKoM copToB?
12.  Wnnekc uucroit pabotel bonna.
Ymets ...0ambv onpeoenenusi U 00bACHUMb 3agauM 119 NPOMEKYTOYHOI0 KOHTPOJISI

CYWHOCTb A6NEeHULL,

...cobupamo u cucmemamu3uposamy
PA3HO0OPA3HYI0 UHDOPMAYUIO U3
MHO20YUCTIEHHBIX UCTOYHUKOS,

3.5. Hmwxe mnpuBeneH (pakuMOHHBIN COCTaB KaCCHUTEPUTOBOW pYHAbI, W3MEIbYEHHOW B
teueHue 40 MuH:
Opakuus Hepynnas
Y, % 50,4

Cpoctku Pynnas
44,3 5,3




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemblie pe3ylibTaThl 00y4eHHS

OneHouHble CpesicTBa

o0bcyacoams cnocoowvl I hekmuenoco
peuleHus HayyHoU npoo.ieml...;

... HA OCHOBe cOOPanHOU UHpOpMayUU
8bLABNIAMb MEHOEHYUU, BCKPbIBAMD
NPUYUHHO-CIeOCMBEHHble C8A3U,
onpeodensims yeau, 8blOUpams cpedcmad,
8b108U2AMb 2UNOMeE3bL U UOEU.

BSna % 0,3 9
Omnpenenure  ko3(pdULHEHT
PacKphIBAEMOCTH PY/IBL.

0,37
pacKpbIBa€MOCTH

8,30

KaCcCUTepuTa n KaTCropuro 1o

Bnazets

... Memooamu nOUcKa uHgopmayuu 8
oubnuomexe u cemu UHmMepHem,
...HABbLIKAMU U MeMOOUKamu 0600uenus
Pe3VIbmamos peueHus,
IKCNEPUMEHMATILHOU OesIMENbHOCMU;

... OCHOBHBIMU MEMOOAMU
uccneoosanus 8 oonacmu ...,
NPAKMUYECKUMU YMEHUSMU U HABLIKAMU
UX UCNONb30BAHUSL,

3awuma nabopamopuvix pabom

4.0mpeneneHne n3MeabuaeMocTH pyabl. [locTpoenne rpaukoB KHHETHKY U3METbYCHUS
Omnpenenenne pacKpbIBaeMOCTH MUHEPAIOB. [locTpoeHne 3aBUCUMOCTE pacCKPBITHS
MUHEPAJIOB OT MPOJIOJDKUTENIEHOCTH U3METTbUEHUS PYIbI.

5. VcnipTanne MoJIe3HBIX HCKOMAEMBIX Ha 000TaTUMOCTh TPaBUTAIIHIOHHBIMHU METOIaMHU
oboramenus. [Toctpoerne m aHanu3 KpUBBIX oOoraTMMOCTH. OrpenesieHne TEOPEeTUYECKH
BO3MOJKHBIX PE3yJIbTaTOB I'PABUTAIMOHHOTO OOOTAIICHHSI PY/IbI.

6. HcnpiTanus 000raTUMOCTH TIOJIE3HBIX UCKOMIAEMBIX MAaTHUTHBIMU METOIaMH.
HccnenoBanue 060raTUMOCTH PY/bI B KPYITHOKYCKOBOM BHJIe. PacdeTr mokaszaresns
KOHTPACTHOCTH PYJIBI 1O €€ (paKIIMOHHOMY COCTaBY U KPUBBIM KOHTPACTHOCTH.

7. BrimosnHenue GproTarMoHHBIX OTBITOB TI0 PUHITUITY HEMPEPBIBHOTO MpoIlecca.

8. VcnipTanus 000raTUMOCTH TIOJIE3HBIX UCKOMAEMBIX (DII0TAIIMOHHBIMU METOIAMH

[1K-18 BnageHnemM HaBbIKAMH OPraHU3aIlMU HAyYHO-UCCIIEI0BATEIbCKIX paboT

3HaTh

... OCHOBHBIE MEMOObl UCCIEO08AHU,
UCNONIL3YEMbIX 8 0002aUeHUU NOTE3HbIX
UCKONAeMbiX...,

... UCTMOYHUKU HAYYHOU UHDOpMayuu u
obracms noucka.

Bomnpocsl 3auera

13. To xaxoii hopmyie onpexaensiercss K0dpuImeHT n3MenpuaeMocT?

14. Tlpu cOCTaBJIEHMH TEXHOJOTHYECKOM CXeMbl KAKUMU TMPUHIUIIAMUA CJIEAYeT
PYKOBOJICTBOBAThCSI?

15. Kak onpenenstor Chly4ecTh Marepuania?

16. Yem xapakTepusyeTcs CrylliaéMOCTb ITyJIbIIbI?

17. Yto Takoe cenapalliOHHAasi XapaKTepPUCTHKA?

18. Ha paznuuuu B Kakux pa3lesieMblX CBOMCTBAX OCHOBAH ()JIOTALlMOHHBIA METOJ
oOorarmeHus?




OneHouHble CpesicTBa

CrpyKTypHBII
3JIEMEHT [Tnanupyemblie pe3ylibTaThl 00y4eHHS
KOMITETEHITHH
19. Texnonoruueckas npooa.
20. I'panynoMeTpuyYECKUil COCTaB PY/IbI.
21. Tekctypa v CTPYKTypa Py/bl.
22. PazgenurenbHble TPU3HAKK YACTHIL.
23. @pakiMOHHBIE XapaKTEPUCTUKH.
24. Dransl ucciaenoBaHUs PIOTHPYEMOCTH MUHEPAJIOB U3 PY/I.
25. llenb 1 METOAMKA BBITIOTHEHHS TOMCKOBBIX OIBITOB (DIIOTAIMH PY/I.
26. Kakue QakTopbl perylmupyroT IpHU ONpeeNeHH:H pekuma (IIoTaluud MUHEPAIbHOTO
CBIpBs?
27. Kakuie cxeMbl IPUMEHSIOT TpH (GIIOTAITMOHHOM OOOTaIeH!H pya?
28. ®aKTOpPBI, OMPEACTSIONTNE BHIOOP CXEMBI (PIIOTAIIMA MUHEPAJTIOB U3 PY/I.
29. OcoOeHHOCTH BBHITIOTHEHHSI ONIBITOB (IOTAITUH PY/T B 3aMKHYTOM IIHKIIE.
30. OcHOBHBIE TPUYHUHBI TIOXOH (IOTUPYEMOCTH KPYITHBIX YACTHII.
31. ®axTopsl, BIUSAONME Ha (PIOTUPYEMOCTh KPYITHBIX YacTHII.
32. ®noTalMOHHKIE aNaparhl, IpUMEHsieMble JUTS (DIOTAIMK KPYIHBIX YaCTHII.
Ymetb ...0ambv onpeoenenusi U 00bACHUMb 3agauu 119 NPOMEKYTOYHOT0 KOHTPOJISI
CYWHOCTb A6NEHULL, ITo mosmy4eHHbIM rpa)uIecKuM 3aBUCUMOCTSIM OTIPE/IEIsiEM BpeMsi, HEOOX0IMMOe st
...cOOUPamov U cCUCMemMamu3upo8amy m3menbuenus pyasl B [ u Il ctagusx ot kpynaoctu 15 % xinacca -0,074+0 mm 10 50 % u ot
PA3HO0OPA3HYIO UHDOPMAYUIO U3 50 10 90 % coOTBETCTBEHHO
MHO20YUCTIEHHBIX UCTOYHUKOS,
0bcyacoams cnocoowvl Ihekmuenoco
peuleHus HayyHoU npoo.ieml...;
... HA OCHO8e cOOPaHHOU UHGpOpMayuUU
8bIABAMb MEHOCHYUU, BCKPLIBANb
NPUYUHHO-CIEOCMBEHHbLE C8A3U,
onpeoensims yeau, 8bloOUpams cpedcmad,
8b108U2ANMb 2UNOMeE3bl U UOEU.
Bnaners ... Memooamu noucka ungopmayuu 8 3ammuTa JabopaTopHOi padoThI

oubnuomexe u cemu UHmMepHem,

5. HcnpiTanue mojae3HbIX HCKOIAeMBIX Ha 000raTUMOCTh Ir'paBUTAIHUOHHBIMHU




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemblie pe3ylibTaThl 00y4eHHS

OneHouHble CpesicTBa

... HABbLIKAMU U MEeMOOUKamu 0600uenus
Pe3VIbmamos peueHus,
IKCNEPUMEHMATILHOU OesIMEbHOCMUL;

... OCHOBHBIMU MEMOOAMU
uccreoosanus 8 oonacmu ...,
NPAKMUYECKUMU YMEHUSMU U HABLIKAMU
UX UCNONb30BAHUSL,

MeTogamu oborammenus. [Toctpoenne n ananu3 KpuBbIX oborarumoctu. OnpeeneHne
TEOPETUUYECKU BO3ZMOXKHBIX PE3YJIbTATOB IPaBUTALIMOHHOTO O0OTAIIEHUS PY/IbI.

[1IK-20 ymenuem pa3zpabaTbiBaTh HEOOXOIUMYIO TEXHUUECKYIO U HOPMAaTUBHYIO JOKYMEHTALIMIO B COCTaBE TBOPUYECKUX KOJUIEKTUBOB U CAMOCTOSITENILHO,
KOHTPOJIUPOBATh COOTBETCTBUE NMPOEKTOB TPEOOBAHUSAM CTAHJAPTOB, TEXHUUECKUM YCIOBHSM U JIOKYMEHTAaM MPOMBIIIUIEHHOW 0€301aCHOCTH,
pa3pabaTbIBaTh, COTJIACOBHIBATh U YTBEPK/IATh B YCTAHOBJIEHHOM TOPSIIKE TEXHHUECKHE, METOJMUECKIE U UHBIE JOKYMEHTHI, pEerilaMeHTUPYIOIINE
MOPSIJIOK, Ka4eCTBO M 0€3011aCHOCTH BBINOJIHEHHS TOPHBIX, TOPHO-CTPOUTENBHBIX U B3PBIBHBIX padoOT

3HaTh ...CIDYKMYPY MexXHO02UYeCcKo20 Bonpocsl ycTHOro onpoca
pezanamenma I. [IpaBuna opranu3zanuu paboyero mecra
2. [TopsinOK MOATOTOBKK JKCIIEPUMEHTA
3. ITopsiOK BBIMOJIHEHHS CCIIEAOBAHHUH
Ymetb ...cocmasums pazoen mexunonro2udecko2o | 3aaadu AJsl MPOMEKYTOUYHOT0 KOHTPOJIA
pearamenma 1. ITpouzBonutensHOCTH Ppadpuku 100001/cyr. Dabpuka nepepadbaTeiBacT pyny,
MOCTYMAIIYIO ¢ 2-X pyAHUKOB: 1-i1 ¢ conepkanrem 1% u 00bEM nepepaboTKU COCTABIISIET
20% ot obero; 2-it ¢ conepxkanueM 1,5% u 00béM niepepadbotku 80% oT ob1Iero.
[Tonygarot koHIIEHTpAT ¢ coaepxkanueM 50% u xBocThI ¢ coaepxkanuem 0,1%. Onpenenuts
MOTEPH METaJlIa C XBOCTAMH.
2. Ha ¢abpuke moyuaror 2 koHIeHTpaTa. [leckoBsii ¢ conepkanueM B HEM menu — 20% u
Mmaccoit — 1001/cyr. [lnamoBeIii ¢ copepkanueM B HEM menu — 15% u macco 200T/cyT.
dabpuka nepepadaTeiBacT pyay ¢ cojaepkanueM 1% u uMeeT Ipou3BOAUTEILHOCTD —
100001/cyT. OmpeaenuTh CKOJIEKO TOHH METaJlJIa BRIIIJIABSAT HA METAJLUTYPTHYECKOM 3aBOJIC
13 KOHIICHTpATa.
Bnaners ...HaBvlKamu cocmasnenue | 3amurta JIabopaTopHOl padoThI

MEXHON02UYEeCKO20 pecilamernma.

6. HcneiTanus 000raTUMOCTH MOJIE3HBIX MCKOAEMBIX MarHUTHBIMHA METOJaMU.




OneHouHble CpesicTBa

CrpyKTypHBII
3JIEMEHT [Tnanupyemblie pe3ylibTaThl 00y4eHHS
KOMITIETEHIINH
7. BrinosHeHue GproTanMOHHBIX ONBITOB MO MPUHIIMITY HETIPEPHIBHOTO MpoOIiecca.
8. VcnipITanns 000raTUMOCTH TIOJIE3HBIX UCKOMAEMBIX (DIIOTAIIMOHHBIMU METOIAMH
[1K-22

T'OTOBHOCTBIO pa6OTaTI> C MMpOrpaMMHBIMU IIPOAYKTaMU O6IIICI‘O " CIICOHUAJIBHOTO HA3HAYCHUA [JI1 MOACIIMPOBAHUSA MCCTOpO)KIleHI/If/'I TBCPABIX IMOJIC3HBIX
HCKOITaCMBbIX, TEXHOJIOT Ui 3KCHHyaTaHHOHHOfI Pa3BCIaKH, IIO6I)I‘II/I u Hepepa60TKH TBCPABIX IMOJIC3HBIX UCKOMMACMBIX, ITPHU CTPOUTCIBCTBEC U SKCILTyaTalluH
IO A3EMHBIX 06’I)GKTOB, OIICHKC 9KOHOMHYECKOM 3(1)(1)CKTI/IBHOCTI/I TOPHBIX U TOPHO-CTPOUTCIBHBIX pa60T, MMPOU3BOACTBCHHBIX, TCXHOJIOTUYCCKUX,
OpraHru3allMOHHBIX U (1)I/IHaHCOBI>IX PUCKOB B PIHOYHBIX YCIIOBUAX

3HaTh ... OCHOBHbLE MEeMOObl UCCIE008AHULL 4. [IpaBuna opranuzaiuu pabo4ero Mecta
npocpaAMMbL MOOETUPOBAHUS, 5. [TopsiToK IOITOTOBKU DKCIIEPUMEHTA
UCNOTb3YeMbIX 8 0002aujenul noaesHvix | 6. [TopsimOK BBIMOJHEHHS NCCIIEAOBAHHMA
UCKONAEeMbIX ...,
... UCTMOYHUKU HAYYHOU UHDOpMayuu u
o0baacmv noucka.

Ymetb ...0amy onpeodeneHus U 0ObACHUNMb 3agauu AJ1 NPOMEKYTOYHOT0 KOHTPOJIS
CYWHOCTb A6NEeHULL, 1. ITpouzBonutensHOCTH Ppadpuku 100001/cyT. Dabpuka nepepadbaTsiBaeT pyay,
...cOOUPamov U cCUCMemMamu3upo8amy MOCTYMAIIYIO ¢ 2-X pyAHUKOB: 1-i1 ¢ conepkanrem 1% u 00bEM nepepabOTKU COCTABIISIET
PA3HO0OPA3HYI0 UHpOpMayuio u3 20% ot obero; 2-it ¢ conepxkanueM 1,5% u 00béM niepepadbotku 80% oT ob1Iero.
MHO2OYUCTIEHHBIX UCOYHUKOS, [Tonygarot koHIEeHTpAT ¢ coaepxkanueM 50% u xBocThI ¢ coaepxkanuem 0,1%. Onpenenuts
0bcyacoams cnocoowvl IQhekmuenoco MOTEPH METAJLJIA C XBOCTAMH.
peuleHus HayyHoU npoo.ieml...; 2. Ha ¢abpuke momyuaror 2 koHIeHTpaTa. [leckoBsii ¢ conepkanueM B HEM menu — 20% u
... Ha OCHOBe cOOPanHOU UHGpOpMayuUU Mmaccoit — 1001/cyr. [lnamoBeIii ¢ comepkanneM B HEM menu — 15% u macco 2001/cyT.
8bIABIISAMb MEHOEHYUU, BCKPbIBANb dabpuka nepepadaTeiBacT pyay ¢ cojaepkanueM 1% u uMeeT Ipou3BOAUTEIHLHOCTD —
NPUYUHHO-CIe0CMBEHHbLE CEA3U, 100001/cyT. OmpeaenuTh CKOJIEKO TOHH METaJlJIa BRIIIJIABSAT HA METAJLUTYPTHYECKOM 3aBOJIC
onpeodensims yeau, 6blOUpams cpeocmad, | U3 KOHIEHTpaTa.
8b108U2AMb 2UNOMeE3bL U UOEU.

Bnanets ... Memooamu noucka ungopmayuu 8 3ammuTa Ja6opaTopHOi padoThI

oubnuomexe u cemu UHmMepHem,

6. HcneiTanus 000raTUMOCTH MOJIE3HBIX MCKOAEMBIX MarHUTHBIMHA METOJaMU.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemblie pe3ylibTaThl 00y4eHHS

OneHouHble CpesicTBa

...HABbLIKAMU U MeMOOUKamu 0600uenus
Pe3VIbmamos peueHus,
IKCNEPUMEHMATILHOU OesIMEbHOCMUL;

... OCHOBHBIMU MEMOOAMU
uccreoosanus 8 oonacmu ...,
NPAKMUYECKUMU YMEHUSMU U HABLIKAMU
UX UCNONb30BAHUSL,

7. BrinosHeHue GproTanMOHHBIX ONBITOB MO MPUHIIMITY HETIPEPHIBHOTO MpoOIiecca.
8. HcnpTanus 000raTUMOCTH TIOJIE3HBIX UCKOTMAEMBbIX (DII0TAIIMOHHBIMU METOIaMH

[ICK-6-1 criocoOHOCTHIO aHAIM3UPOBATH TOPHO-TE€0JIOTMUECKYIO HHPOPMAIUIO O CBOMCTBAX U XapaKTEPUCTUKAX MUHEPAIBHOIO ChIPbs U BMEIIAIOIINX

opoJt
3HaTh ...OCHOBHblE npoyeccyl 0002aujeHus Bonpocsl 3auera
Noae3HbIX UcKonaemvix, obecneyusaowux | 33.  DakTOpPHI, BIUAIONINE HA PE3YIbTAThl (IOTAIIMA MHHEPAIBHOTO CHIPHSL.
MAKCUMAbHOE U3BTIedeHUe 8CeX YEeHHbIX 34. Kakoe CBOHCTBO MHHEPAJIOB Ha3bIBAETCS (PIIOTHPYEMOCTHIO?
KOMNOHEHMO8; 35. Knaccudmuxarust MUHEPAIOB MO (HIOTHPYEMOCTH.
...TMEXHONI02UYECKUe CXeMbL U PEHCUMbL 36.  Jlns gero mpuMeHSIOT (DIOTAIlMOHHBIE pEareHThI?
0b602aujenus Noae3HbIX UCKONAEMDbIX. 37.  OcHOBHBIE 337]a4M, peIIaeMbIe MPH U3YUYeHUH (PIOTUPYEMOCTH MUHEPAJIOB.
... NPUBHAKU ONMUMATILHOU 38.  IloxaroToBka MUHEpAIBHBIX 3€pEH K UCCIEIOBAHUAM (IOTUPYEMOCTH.
MexXHOJI02UYECKOU CXeMbl 39.  Kaccudukanus GroTanroOHHBIX PEareHTOB U MX I[eJICBOC HA3HAYCHHE.
Ymetb ...8bIA81AMb 00beKmbl OJisl 3agauu 119 NPOMEKYTOYHOT0 KOHTPOJISI

VAYYUEHUS 8 MeXHUKe U MEeXHOL02UU;
...npednazams, 3HAsL COCMAs pyokbl,
ONMUMATILHYIO MEXHOTI02UIO
nepepaoomku;

...NPeoOCcKa3amv ONMUMAIbHbIE
noxkazamenu pabomsl 0602amumebHOl
Gabpuxu

I. BrinosiHeH akTuBHBIN SkcniepuMenT tuna [ 1D N=2° 1o [JIaHY BUJ1A
Howmep onbiTa 1 2 3 4 5 6 7 8

X, R T -

X5 + + - - 4+ o+ - -

X; + + + o+ - - - -

I[Inan peanusosan Tpukibl. HeoOxoammo HaiiTi MOJIENb BH/IA
y=ao+aX; +axXo+ a3Xs+ anX 1 Xo +aX X+ a3 XXz + a3 X1 X X3
U C €€ MOMOIIBIO ONPEACIUTH ONITUMAIbHBIN PEareHTHBIN peXXUM (PIOTALIMOHHOTO
IpolLecca, UCTOb3ys CJIEYIOIINE SIKCIIEPUMEHTAIbHbIE JaHHbIE.
1.1. Tlpu ¢noranuu MeHOM pyJbl H3YYEHO BIMSIHHE PacXo0B cyabhuaa HaTpus (Xi),




OneHouHble CpesicTBa

CrpyKTypHBII
3JIEMEHT [Tnanupyemblie pe3ylibTaThl 00y4eHHS
KOMITIETEHIINH
OyTUIIKCAHTOTEeHaTa Kajus (X2) ¥ MoauuKaTopa (X3) Ha BBIXOJ MEHOTO KOHIIEHTpaTa (Yi,
%).
3amano X1, T/T Xp, T/T X3, T/T
Xoj 61 50 1.00
Ax; 35 16 0.36
[Tomyueno
1) Homep ombita 1 2 3 4 5 6 7 8
vi, % 3,5 3,1 39 33 3,6 3,0 34 31
2) Sp = 0,026.
Brnaners ...uHghopmayuetl o ceolicmeax u 3anauu JUIsi IPOMEKYTOYHOTO KOHTPOJIS

Xapakxmepucmukax MUHEPAIbHO20 CblPbsL
U eMewanuux nopoo

...HABbIKAMU 0OOCHOBAHUS
Yenecooopa3HOCmuU UCNONIb308AHUSL
OnpeoeseHHbIX Memo008 0002aujeHusl,
...HABbIKAMU PA3padOMmMKU U peanu3ayuu
npPOeKmos8 npou3800Cmed npu
nepepabomike MUHEPaIbHO2O U
MEeXHO2eHHO20 ChiPbs

2. Paccuuraiite >¢h(hEeKTUBHOCTh, NpHU3HAKA pa3felieHus D, MU TOKas3aTellb MpU3HaKa
paszzenieHus o KpUBbIM 000raTUMOCTH, UCTIONIb3YsI CIEAYIOIINE PE3yIbTaThl.

2.1. Jlns pyiel, moka3aTeiab KOHTPACTHOCTH KOTOPOM paBeH 1,12, onpeneneH cienyromui
(paKkIMOHHBIN COCTAB MO Pa3/IEINTENILHOMY MTPU3HAKY

Howmep ['panuna ppaxmuit no Benuuune | Ci, % Yo » %o
(bpakIuy | pa3IeIuTeILHOTO MPU3HAKA
oT 10

1 0 200 0,2 30,0
2 200 600 0,6 30,0
3 600 1000 4,5 10,0
4 1000 1800 9,2 20,0
5 >1800 15,3 10,0

3. [IpousBomutensHOCTH pabpuku — 100001/cyt. Ha habpuke momydaror 2 KOHIIEHTpaTa.
CBUHIIOBBIH C cofiepkaHueM B HEM cBUHIIA — 55%, 1iuHKa — 5%; IpU U3BJICYEHUU B HETO
cBuHIa — 85%; LluHKOBEIH ¢ conepkanuem B HEM 1uHKa — 50%, cBuHIa — 1%; npu
u3BJe4YeHUH B Hero IuHKa — 80%. Pyna umeer coneprkanue: ceunna — 1%, munka — 1,5%.
Omnpenenuth MOTEPU CBUHIIA C XBOCTAMU.

4. Macca nipo6s! pyasl 1000 kr, pazmep makcuMmanbHOTO Kycka 50 mm, a =2, K =0,1.




CrpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemblie pe3ylibTaThl 00y4eHHS

OneHouHble CpesicTBa

COCTaBbTE CXEMY Pa3JICIIKU TPOOHI.

5. Pacxon cobuparens no texnonorndeckoit cxeme — 100 r/T. HaBecka pyast — 100 rp.
Kaxoe xonnuectBo pearenta (Mj1) Hy>KHO JI03UpOBaTh B IMpoliecc, eciau KoHeHTparus — 0,1
% ?

6. BeimonHen cutoBoit ananus Ha cutax: 40; 20; 10; 5; 2,5; 1,25 mm. Tlonyyens! Beixona, T
100000; 50000; 40000; 20000; 10000; 5000; 5000. [TocTpoiiTe XapaKTEPUCTUKU KPYITHOCTH.




IlepeyeHb BONMPOCOB K 3a4eTy:

I.
2.

[To kakoit popmyie onpenensercst KOAPHUIUEHT U3METLYAEMOCTH?
HpI/I COCTaBJICHUU TEXHOJIOTNUECKOU CXEMbI KaKnMun INpuHOHUIIaMu (S (18%4)

PYKOBOJICTBOBATHCSI?

3.
4.
3.
6.

Kak onpenensitor ceinyuects MaTepuana?

Yem xapakTepusyeTcs CryluaeMoCThb MyJbIIbI?

UTto Takoe cemapanuoHHas XapaKTepucTuka?

Ha pazmuuum B Kakux paszeinsieMbIX CBOWCTBAX OCHOBaH (DJIOTAIMOHHBIA METOJ]

oOorareHus?

7.
8.
9.

10.

[punnun Yeuorra?

Pa3mep ¢dpakium MuHepaabHbIX YaCTHIL?

Kak u3mensiercs HenieanbHas cernapaoHHas XapakTepucTuka?

Kak c yBenuueHuem KpyTHU3HBI CENMAPALMOHHOM XapaKTEpPUCTUKH CXEMbl MEHSETCS

coJiep’KaHue TI0JIE3HOTO KOMIIOHEHTA B KOHIIEHTpare?

11.
12.
13.
14.
15.
16.
17.

[ToctaHOBKa 3a/1a4M IPOTHO3UPYIOUIETO pacueTa TEXHOJIOTHIECKUX CXEM.

Metonuka SPIL.

Metonuka pupmel «Amnuc-Yanmepey.

Metonuka nactutyra «MexaHoop».

Kakoe ¢u3udeckoe cBOMCTBO py/Ibl OTIPEACISIETCS pa3JaBIMBaHUEM KycKa?

VYpaBHeHNE KHHETUKHU (PIIOTAIIUH.

Jliia kakoil pyabl nesnecoodpa3zHa KpyrnHONOPLUUOHHAST COPTUPOBKA HA YCIOBHBIE COPTA,

BHYTPHCOPTOBOE YCPEIHEHUE B COPTOBOM CKJIAJIE-CMECHTENE C TMOCIEAYIONICH MIMXTOBKON MIIH
pasnenpHOi epepadoTKo copToB?

18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.

WNunekc uncroit pabotel bonma.

TexHOTOTUYECKUI pEerJaMEeHT.

Texnomornveckas mpooa.

I'panynomerpruyeckuii COCTaB pyabl.

TekcTypa u CTPYKTypa pyabl.

DNEeMEHTHBIN COCTaB PY/I.

MuHepalibHbIN COCTaB PyA.

DuU3NKO-MEXaHUYECKUE CBOIMCTBA Py M MPOIYKTOB 00OTAIICHHUS.
Pa3znenurenpHple NpU3HAKU YACTHII.

@paKIMOHHBIE XapaKTEPUCTUKH.

CenapallMOHHBIE ~ XapaKTEPUCTHKU  (KpUBBIE  pa3felieHus) WJIH  BO3MOXXHOCTHU

000TaTUTEILHBIX arrapaToB U CXEM.

29.
30.

PackppiTie MUHEpanbHBIX (as3.
OO6mast CTpyKTypa cXxeM 00oTaIeHus.

WUcnerranus OTACIBHBIX TEXHOJIOTHYCCKHUX onepam/lfl 060FaIIICHI/I$[.

31.
32.
33.
34.
35.
36.
37.
38.

Bb160p TEXHOJIOTHMYECKOM CXEMBbI pa3fiesieHusl.

W3MeHUnBOCTh XapaKTEPUCTUK PYI.

YcpenHenue pya u yrpaBieHHE KaueCTBOM IPOAYKLUU.

HcnpiTaHus TEXHOJIOTHYECKUX CXEM.

[Iprmepbl TEXHOIOTUYECKUX PETIaMEHTOB.

O6beM u coliepKaHue PErIaMeHTOB.

[Ipumep TEXHOIOIMUECKOT0 periaMeHTa nepepaboTKu reMaTuTO-MarHeTUTOBBIX PY/I.
@parMeHT TEXHOJOTHYECKOr0 perjlaMeHTa nepepadoTKi MEeTHO-IUHKOBOU PY/IbL.

MeToauyeckne peKOMeHIAUMHU IJIs1 MOATOTOBKHU K 3a4eTy
CryneHT momyckaercs K 3a4eTy npu nocemieHun 80% JIeKIui, BBIMOJHEHUH U 3alIUTE BCEX
Ja00PaTOPHBIX M MPAKTUIECKUX Pa0dOT, MPETyCMOTPEHHBIX MPOTPAMMOHM.



[ToaroToBka K 3aueTy 3aKIlOYaeTCsd B H3YYEHUHM M TIIATEIbHOM MpOpabOTKE CTYIECHTOM
yueOHOTro MaTepuana AUCLUUIUIMHBI C YY4ETOM Y4eOHUKOB, JIEKLMOHHBIX, JIAOOPAaTOPHBIX H
MIPAKTUYECKUX 3aHATUH, CIPYIIIUPOBAHHOTO B BUJIE KOHTPOJILHBIX BOIIPOCOB.

Ha 3aget no xypcy cTyaeHT o0s3aH NMpeoCTaBUTh MOJTHBIA KOHCTIEKT JIEKIHH, 0(pOopMIICHHBIE
nabopaTopHbIe U MPAKTUYECKUE pabOTHI.

3auér 1o KypCy IMpOBOAWUTCA B BHIAC OTBCTOB Ha IIATb KOHTPOJIBHBIX BOIIPOCOB U3
MMpEACTAaBJICHHOI'O BBIIIC IICPCYHS.

[TonoxxuTenpHBIE OLIEHKH <«3a4T€HO» BBICTABISIOTCA, €CIU CTYAEHT YCBOWI Y4eOHBIN
MaTepua, HCUEPIbIBAIOIIE, JOTHYECKHA, TPAMOTHO U3JI0KUB €ro, MOKa3ajl 3HaHUS CHEUUATIbHOU
JIUTEPATYPhl, HE JOMYCKaJ CYIIECTBEHHBIX HETOYHOCTEH, a TAKXK€ MPaBUIbHO MPUMEHSIT
MOHSATUHHBIN aIapar.

JloCTIKeHHe TMOPOrOBOrO0 YPOBHS OCBOCHHS KOMITCTCHITHI — «3a4TEHO» TMOoCIe
MPaBUJIBHBIX OTBETOB Ha JIOTIOJHUTEIBHBIE BOMIPOCOB OT MPEINOAaBaTeINs 0 U3y4aeMOMY KypCy.

JloCTIKEeHHE CPeTHETO YPOBHS OCBOCHHUS KOMIIETEHIIMM — «3a4T€HO» 0€3 JOTMOTHUTEIBHBIX
BOIIPOCOB.

Pe3y.]'[BTaTBI 3ayeTa 0OBIBIISIOTCS CTYACHTY ITIOCJIC OKOHYaHHA €T0 OTBETA B ACHL CIa4H.



