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1. HEJIX OCBOEHUA

1.1 | DopmupoBaHUe y CTYJJCHTOB 3HAHHIA, YMEHUI 1 HABBIKOB UCCIIEIOBATENLCKOM PabOTHI B 00JIaCTH 00OTaleHHUS
MUHEPATBLHOTO CHIPBS.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

biok OII: b1.B.JIB.01

2.1 TpebGoBanus K npenBa]PnTenbnoﬁ MOATOTOBKE 00y4aI01Ierocsi:

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE TAHHON JUCHHUIJIMHBI (MOIYJIs1) HEOOX0UMO KaK
npeauIecTByoIee:

2.2.1 |Hay4Ho-uccnenoBaTenbCKas MPaKTHKa

2.2.2 | Cranpaptuzanys U cepTU(UKAIUSI B TEXHOJIOIMH MUHEPATBHOTO CHIPhSI

2.2.3 | ®uznueckue U GPU3NKO-XUMHUYECKHE OCHOBBI (hI0Taluu

2.2.4 | ®usnuecKkre OCHOBBI MATHUTHBIX U OJIEKTPHYECKUX METOJ0B O0OTaICHUS

2.2.5 | bHOTEXHOJIOTHS METAIIOB

2.2.6 |I'mapomexaHuKa U GU3UUECKUE OCHOBHI TPABUTAIIMOHHBIX METOJIOB O0OTALICHHUS

2.2.7 |3ammuTa HHTEIUIEKTYaIbHOH COOCTBEHHOCTH

2.2.8 | Obe3BoxkuBaHHE 1 000POTHOE BOJOCHAOKEHUE

2.2.9 |IIpoexTnpoBaHne 000TaTHTENBHBIX (aOpPHIK

2.2.10 | TexHosoruueckasi MUHEPaJIOTUs

2.2.11 | Tumsl pya 1 MECTOPOKACHUMN

2.2.12 | ®U3UKO-XUMHYECKHE METOJIBI UCCIICIOBAHUS (DIOTAIIMOHHBIX CHCTEM

2.2.13 | HayuHo-ucciemoBareabCcKas paKTHKa

2.2.14 |IloaroToBka K HMpOIEIype 3aIIUTHI U 3alUTa BEITYCKHOW KBATH(UKAIIMOHHON paboTHI

2.2.15 | YupaBneHne MUHEpPAJIbHBIMH pECypcaMu

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMU

IIK-1: Cnocobden OPraHU30BLIBATH U MIPOBOAUTL HAYYHO-UCC/IEA0BATC/IHLCKUE U ONIBITHO-KOHCTPYKTOPCKHE paﬁOTbl B
00J1aCTH TEXHOJIOTHH MHUHEPAJBHOIO CBIPbS, IPOBOAUTH pa60TbI mnmo 06pa60TKe U aHAJIU3Yy pe3y/ibTaTOB HCCJIeI0BAHUI.

3HaTh:

TTK-1-31 MEeTOaUKH OIIEHKH APOOMMOCTH M U3MENEYaEMOCTH MUHEPAIEHOTO CHIPhS,;

OIIK-1: CnocofeH peliaTh NPOM3BOACTBEHHbIE U (WJIH) HCCIEA0BATEIbCKHE 321241, HA OCHOBe ()yHIaMEHTAIbHBIX 3HAHMIA,
3HAHUI B MEXKIHCIUNIMHAPHBIX 00JIACTAX B 00J1aCTH METAJLIYPIrHH

3HaTh:

OIIK-1-32 Hay4HO-METOANYECKHE OCHOBBI JOCTOBEPHON KOJIMUYECTBEHHOHN OLIEHKU 000raTUMOCTH MUHEPAIBHOTO CHIPhS

IIK-1: CnocodeH opranu3oBbIBATH H MPOBOANTH HAYYHO-HCCIEA0BATEIbCKHE H ONBITHO-KOHCTPYKTOPCKHE PAaGoThI B
00/12CTH TeXHOJIOTHH MHHEPAJIbHOIO ChIPbSl, NPOBOAUTHL Pa00ThI N0 00pa00TKe H AHAJIM3Y Pe3YJbTATOB HCCIeJOBAHUI.

3HaTh:

IIK-1-33 COBPCMCHHBIC CII0COOBI HaIlpaBJICHHOI'O U3BMCHCHUA TEXHOJIOTHYCCKUX CBOICTB MHHEPAJIBHOI'O ChIPbA IIOA BIIMAHHUEM
OHCPICTUYCCKUX, XUMHUYCCKUX U KOM6I/IHI/IPOBaHHLIX BO3JCHCTBHI

TTK-1-32 MeTOIUKH OIIEHKH 000TaTUMOCTH MUHEPAILHOTO CHIPhsI TPABUTAIIMOHHBIMHY, ()IIOTAIIMOHHBIMHU, MAaTHUTHBIMH,
9IEKTPUYECKHMHU METOJJAMH U UX KOMOHMHAIIHEH;

OIIK-4: Cnoco0eH HAX0AUTh U NepepadaTbiBaThL HHpOpMaNHIO0, TPeOyeMYIO JJ1sl IPHHATHSA PEllICHUH B HAYYHbIX
HCCJIeIOBAHNAX U B IPAKTHYECKOH TeXHUYeCKO AesiTeIbHOCTH, OCYILEeCTBISTh MOIeTHPOBAHNE, AHAJU3 U IKCIIEPHMEHTHI
B LleJIAIX IPOBeIeHNs IeTAILHOI0 HCCJIeJ0BAHMA ISl PelleHHs CI0XKHBIX 32124 B IPo¢)ecCHOHAIBHOI 00/1acTH

3HaTh:

OIIK-4-31 MeToanKy NPOrHO3HOM OLIEHKH 000TaTUMOCTH MUHEPAILHOTO ChIPbS;

OIIK-1: CriocodeH pemiaTh NPOU3BOACTBEHHBIE U (MJIH) HCCIEI0BATEIbCKHE 321241, HA 0CHOBE (pyHAaMeHTAJbHBIX 3HAHMIA,
3HAHMI B MEKIMCUUITUHAPHBIX 00/1aCTAX B 00J1aCTH METAJLTYPruM

3HaTh:

OIIK-1-31 Hay4HO-METOMYECKUE OCHOBBI M CIIOCOOBI 0TOOpA U ITOTOTOBKH IIPECTABUTEIBHBIX TPOO MIHEPAIBHOTO CHIPBS K
M3YYEHHIO €T0 BEIIECTBEHHOTO COCTAaBa M UCCIIETOBAHUIO 000TaTHMOCTH;




YK-2: Crioco0eH HHTerpUpOBAaTh 3HAHUA U IPHHUMATDL PEllIeHUs B CJI0KHBIX CUTyauusaX, GopMyJIMpOBaTh Cy:KIeHUS Ha
OCHOBe HeMOJIHOI WM orpaHnYeHHoii ”HOpMAaLUH, YIPABJIATH IPOEKTOM Ha BCeX 3TANAX €ro KU3HEHHOI0 HUKJIAa

3HaTh:

VK-2-32 apceHall METOI0B aHAIN3a BELIECTBEHHOIO COCTaBa U CBOICTB MUHEPAIBHOI'O ChIPbS;

VK-2-31 cniocoOslI pa3zeneHus MUHEPAJILHOTO CHIPhS 10 KJIaccaM KPYITHOCTH;

Ymerb:

VK-2-V1 BLI6I/IpaTI> MCTOABI U COCTABJIATH CXEMbI U3YUCHUSA BCIICCTBCHHOI'O0 COCTaABa MUHCPAIIBHOTO ChIPbA,

OIIK-4: Cnoco0eH HAX0AUTh U NepepadaTbiBaTh HHpOpManHI0, TPeOyeMYyIo 1Sl IPHHATHSA PellleHUil B HaYYHbIX
HCCJIeIOBAHUAX M B NPAKTHYECKOH TeXHUYeCKO AesiTeIbHOCTH, OCYILEeCTBISTh MO/IeTHPOBAHNE, AHAJU3 U IKCIIEPHMEHThI
B LIEJISIX MTPOBE/IeHNsI 1eTATBLHOIO0 MCCIIeTOBAHNUS VISl PellIeHus] CJI0KHBIX 32124 B MpodeccHoHAILHOI 00/1acTH

YMmerb:

OIIK-4-Y1 o6pabaTbIBaTh U HHTEPIPETHUPOBATH MOTYYEHHYIO B PE3yAbTaTe UCCIEAOBAHUN HH(OpMAIIHIO; (HOPMYINPOBATH BBIBOJIBI
U IIpeUI0KEHNUS; 0QOPMIIATH PE3yIbTaThl HCCIIENOBAHUH B BUJIE OTUETA;

OIIK-1: Cnoco6eH pemiaTh MPOU3BOACTBEHHBbIE N (HJIH) HCCIEA0BATEIBLCKAE 321249, HA OCHOBe (pyHIaMEHTAILHBIX 3HAHMIA,
3HAHMI B MEKIMCIHUILTHHAPHBIX 00J1aCTAX B 00J1aCTH METAJLJIYPTrUuM

YMmerb:

OIIK-1-Y1 naBaTh KOJHYECTBEHHYIO IIPOTHO3HYIO OL[CHKY 000raTUMOCTH MUHEPAJIBHOTO CHIPhS IO Pe3ylIbTaTaM H3Y4CHUs €ro
BEII[ECTBEHHOT'O COCTaBa;

YK-2: CniocodeH HHTErpupoOBaTh 3HAHUS M IPHHAMATH PelIeHNUs B CJI0KHBIX CHTYAIINAX, (POPMYIHPOBATD CY:KIEHHS HA
OCHOBE HEMOJIHO HJIM OTPAHMYEHHOI HH(OPMAIINH, YIPABJSITH MPOEKTOM HA BCeX ITANMAX €ro >KN3HEHHOT0 IHKJIA

Ymern:

YK-2-VY2 cocTaBisiTh CXeMbI MOATOTOBKH P00 MHHEPATBHOTO CHIPhS K HCCICIOBAHHIO €r0 000TaTUMOCTH B COOTBETCTBHH C €TI0
BEIIIECTBEHHBIM COCTABOM; OCYIIECTBIISThH Pa3AeiKy MPoO MUHEPATLHOTO CBHIPhsI B COOTBETCTBUH C HAMEUEHHOH CXeMOM
HCCJICIOBAHHI;

IIK-1: Cnocobden OPraHU30BLIBATH U MNIPOBOAUTL HAYYHO-UCC/IEA0BATC/IHLCKUE U ONIBITHO-KOHCTPYKTOPCKHE paﬁOTbl B
00J1aCTH TEXHOJIOTHH MHUHEPAJIBHOIO CBIPbS, IPOBOAUTH pa60TbI mo 06pa60TKe U aHAJIM3y pe3y/ibTaTOB HuCccJIeI0BAHUI.

YMmerb:

[IK-1-¥Y'1 npoBoaHTh OIIEHKY 000TaTUMOCTH MUHEPAIBEHOTO CHIPhS TPABUTAIIOHHBIMY, (NIOTAIIMOHHBIMH, MATHUTHBIMH,
INEKTPHUUECKUMH METOJAMH U UX KOMOHHAIMEH;

ITK-1-Y2 npoBoauTh rpaHyIOMETPUYESCKUI aHATHM3 MIPEACTABUTENBHBIX P00 ¢ pacipeielieHHeM IIEHHBIX KOMIIOHEHTOB U
MUHEPAJIOB TI0 KJIaccaM KPYITHOCTH;

ITK-1-Y3 npoBoAHTH OLIEHKY APOOUMOCTH M N3METHYaEMOCTH MUHEPATIBHOTO CHIPHS;

Baagern:

[IK-1-B1 HaBBIKaMK H3ydeHUsI BEIIECTBEHHOTO COCTaBa U MCCIIEIOBAaHUS 000raTUMOCTU MUHEPATBHOTO CHIPhS;

OIIK-1: Cnoco6eH pemiaTh MPOU3BOACTBEHHbIE U (HJIH) HCCIEA0BATEIBLCKAE 32/1a49H, HA OCHOBe (pyHIaMEHTAIBLHBIX 3HAHMIA,
3HAHMI B MEKIMCIUILTHHAPHBIX 00J1aCTAX B 00J1aCTH METAJLJIYPTrUuMu

Baanernb:

OIIK-1-B2 HaBbIKaMU COCTABJICHHS CXEM HUCCIICAOBaHUA 000raTUMOCTH MHHEPAJIBHOI'O CBIPbS;

OIIK-1-B1 HaBbIkaMu 000CHOBAHHOTO BBIOOpa 000PYIOBAHHUS IJISI HCCIIECAOBAHHUS 000TaTHMOCTH MUHEPAITEHOTO CHIPHS
Pa3NUYHBIMHA METOIaMH C YI€TOM OCOOCHHOCTEH €ro BEMIeCTBEHHOT'O COCTABa;

YK-2: Crioco0eH HHTerpUpOBAaTh 3HAHUSA U IPHHUMATDL PellIeHUs B CJI0KHBIX CUTyauusaX, GopMyJIMpOBaTh Cy:KIeHUS Ha
OCHOBe HeMOJIHOIi WM orpaHnYeHHoii ”HPOPMAaLUH, YIPABJIATH IPOEKTOM Ha BCeX 3TANAX €ro KU3HEHHOI0 HUKJIA

Baanernb:

YK-2-B1 HaBBIKaMH COCTaBIICHHUS CXEM MOATOTOBKHU MPOO MUHEPATIBHOTO CHIPHS K UCCIETOBAHUSIM 000TaTUMOCTH;

OIIK-4: Cnoco0eH HaX0AMTh U NepepadaTbiBaTh HH(OPMALHIO, TPeOyeMYIO 1151 IPUHATHS pPellleHU i B HAyYHbIX
HCCJIeIOBAHNAX M B NPAKTHYECKOH TeXHUYECKOH AesiTeIbHOCTH, OCYIECTBJISTh MOIeTHPOBaHNEe, AHAJIU3 U IKCIIEPHMEHTBI
B LeJISIX MPOBedeHUs 1eTaTbHOI0 UCCIeI0BAHUS ISl PellleHUs] CJI0KHBIX 32/1a4 B MPogecCHOHAIBLHOM 00J1acTH

Baaaernb:

OIIK-4-B1 METOJaMHU CTaTUCTUYECKOKOU OLICHKU OKCIICPUMCHTAJIbHBIX JaHHBIX, ITOJTYYCHHBIX ITPU UCCICAOBAHUHN 000raTUMOCTH
MUHEPAIIBHOT'O CHIPHA,

OIIK-1: CniocodeH pemiaTh NPOU3BOACTBEHHBIE U (MJIM) HCCIEI0BaTEIbCKHE 32124, HA 0OCHOBE (pyHAaMeHTAJbHBIX 3HAHMIA,
3HAHMIl B MEKAMCUUIIIMHAPHBIX 00/1aCTAX B 00/12CTH MeTa/LIypruu

Baanernb:




OIIK-1-B4 cnocobamy HHTEHCU()UKAIMHU U TTOBBIIICHUS 3P (PEKTUBHOCTH TEXHOIOTMIECKUX MPOIIECCOB

OIIK-1-B3 ciocobamy m3MepeHNsT H ONTHMH3ALUH TapaMETPOB 000TaTUTEIBEHBIX IIPOIIECCOB H 000PYIOBAHUS;, PACICTOM U
OIIEHKOW TEXHOJIOTUIECKUX MoKa3aTenel 000oraieHus; HaBbIKaMU TIOCTPOSHHS ONITUMAITLHBIX TEXHOJOTHYECKHX CXEM;

4. CTPYKTYPA U COJAEPKAHUE

Kon HaunmenoBanue pasnenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [lpumeuanue KM Brinosan
3aHATHSA TeM /B 3aHATHS/ / Kypc HHAMKATOPbI H 3L sieMble
KOMIeTeHIMii pecypcbl padoThI
Paznea 1. O160p,
NMOAr0oTOBKA NMpoo.
H3ydyeHnne BeuecTBEHHOI0
cocTaBa npood
MHHEPAJIbHOIO ChIPbS
1.1 OT160p 1 MOATOTOBKA TIPOO 1 4 VK-2-V2 VK-2| JI1.1 J11.7
PYA K pa3iIuyHbIM BUIAM -B1 OIIK-1-31 JI1.2 J11.3
aHaJlu3a U TeXHOJIOIMYECKUM JI1.4J12.2J13.
nccnenoBanusaM /JIex/ 1J13.2J13.4
21223334
2526
1.2 Br16op cxembl mpo6ooTOopa 1 2 YK-2-¥2 VK-2 JIL.1 J11.7
1 TIPOOOIIOITOTOBKA -B1 OIIK-1-31 JI1.2 JI1.3
pya /Jlex/ JI1.4J12.2J13.
1J13.2J13.4
212233 54
9506
1.3 N3yuenue BemecTBEHHOTO 1 4 VK-2-32 VK-2- | JI1.1JI1.2
COCTaBa MPOOBI U VY1 OIIK-4-31 JI1.3J11.4
TEXHOJIOTMYECKHUX CBOMCTB J1.5
pynst /Jlex/ JI1.6J12.2J13.
1J13.2J13.4
212233324
1.4 CocraBieHue cxem 1 8 VYK-2-31 YK-2- | JIl1.1 JI1.7 KM1 P2,P1
MOJITOTOBKHU TPO0 32 VK-2-V1 JI1.2 JI1.3
MHHEPAIBHOTO CBHIPbS K VK-2-¥2 YK-2 JI1.4
W3YYEHUIO BELECTBEHHOTO -B1 OIIK-1-31 | JI1.6J12.2J13.
COCTaBa W UCCIIE0BAHUIO OIIK-4-31 1J13.2J13.4
oboratumoctu /I1p/ OIIK-4-V1 212209354
1.5 [IpopaboTka mpoCITymaHHbIX 1 10 VK-2-31 VK-2- | JI1.2J11.3 KM1,K | P2,P1
JIEKU UM, MPaKTUYECKUX 32 VK-2-V1 JI1.4J12.2J13. M3
3aHATHH, U3yYCHUE YK-2-Y2 VK-2 | 1J13.2J13.3
OTACIBHBIX TEM -B1 OIIK-1-31 JI3.4
JIMCIIUIUINHBI, IEPEHECEHHbIX OIIK-1-32 D1 54
C ayIUTOPHBIX 3aHATUH Ha OIIK-1-Y1
CaMOCTOSITENIbHYIO OIIK-1-B1
popaboTKy, a Tak ke OIIK-1-B3
MOJATrOTOBKY K YCTHBIM OIIK-1-B4
ompocam /Cp/ OIlIK-4-31
OIIK-4-V1 IIK
-1-31 [IK-1-32
TIK-1-33
Paznen 2. U3yuenne
usuyeckux, puszuko-
MeXaHMYeCKHX CBOICTB
PYIbl, MOHOMHHEPAIbHBIX
¢pakumii ¥ NPOXYKTOB
oboramenus
2.1 Uzyyenune puznyeckux, 1 4 OIIK-1-32 JI1.2 JI1.3
(hU3MKO-MEXaHMUECKUX OIIK-1-Y1 JI1.4 J11.5
CBOIICTB PY/IBbI, OIIK-4-B1 JI1.6J12.2J13.
MOHOMHHEPATBHBIX PpaKInit 1J13.2J13.4
U TIPOTyKTOB 01323354
oboramenus /JIex/ D596




2.2 Omnpenenenue ApoOUMOCTH 4 OIIK-1-B2 JI1.7 J11.2 KM2,K
pya /J1a6/ OIIK-1-B3 JI1.3J12.2J13. M1,KM
OIIK-1-B4 1J13.2J13.4 3
OIIK-4-Y1 21223334
OIIK-4-B1 IIK- 3526
1-31 TIK-1-33
MK-1-Y3 TIK-1
-B1
2.3 Onpexenenue 6 OIIK-1-B2 JI1.7 JI1.2 KM1,K
n3MeNbYaeMocTH pyn /J1a6/ OIIK-1-B3 JI1.3J12.2J13. M2,KM
OIIK-1-B4 1J13.2J13.4 3
OIIK-4-Y1 212233524
OIIK-4-B1 IIK- 3526
1-31 TIK-1-33
MK-1-Y3 TIK-1
-B1
24 OdopmiieHne, moaroToBKa K 28 VK-2-Y1 VK-2 JI1.2 JI1.3 KM1,K P1,P2
JIOTTYCKY U 3alllUTe -V2 VK-2-B1 | JI1.4J12.2J13. M3
nabopaTopHBIX paboT. OIIK-1-31 1J13.2J13.3
CamocrosTenbHas OIIK-1-32 J13.4
popaboTKa JEKIIMOHHOTO OIIK-1-V1
Matepuaia. BeimonHenue OIIK-1-B1
nomManrsero 3ananus /Cp/ OIIK-1-B2
OIIK-1-B3
OIIK-1-B4
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1 IIK-
1-31 TIK-1-32
TK-1-33 TIK-1-
Vi
Paznen 3. UcnibiTanust
MHHEPAJBLHOTO CHIPhSI HA
odoratuMocTb. Criocoobl
HANPaBJIEHHOT0 U3MeHeHUs
CBOICTB MHHEPAJIOB
3.1 Ornpenenenue 4 VYK-2-31 YK-2- | JIl1.1 JI1.7 KM2
TPaHyJIOMETPHYECKOTO Y2 VK-2-Bl J1.2
coCTaBa MUHEPAJIBHOTO OIIK-1-31 JI1.3J12.2J13.
CBHIPbS U TIPOIYKTOB OIIK-1-V1 1J13.2J13.4
oboramenus /J1a6/ OIIK-1-B1 212293 54
OIIK-1-B2
OIIK-1-B4
OIIK-4-B1 IIK-
1-y2
32 MarHuTHbIN aHATH3 4 VK-2-B1 OIIK- | JI1.1JI1.7 KM2
c1a0OMarHUTHBIX Py U 1-31 OIIK-1- JI1.2 JI1.3
MPOIYKTOB B1 OIIK-1-B2 JI1.4J12.2
oboramenus /J1a6/ OIIK-1-B3 J12.3713.1
OIIK-1-B4 JI3.2J13.4
OIIK-4-31 212233 24
OIIK-4-V1
OIIK-4-B1 IIK-
1-32 TIK-1-V1
33 Uccnenoanue 4 OIIK-1-32 JIL.7 J11.2 KM2
000raTUMOCTH OIIK-1-B1 JI1.3
MHHEPAIBHOTO CBHIPbS OIIK-1-B2 JI1.4J12.2
ANEKTPUIECKUMHU OIIK-1-B3 JI2.3J13.1
MeToaamu /J1a6/ OITK-4-31 JI3.2 J13.4
OIIK-4-V1 212202354
OIIK-4-B1 IIK-

1-32 [IK-1-V1




34 HccnenoBanue 1 6 VK-2-Y2 OIIK JI1.1 J11.7 KM2
oboraTuMocTu -1-32 OIIK-1- JI1.2 JI1.3
MUHEPAIILHOTO ChIPbS V1 OIIK-1-B1 | JI1.4J12.2J13.
IPaBUTAIMOHHBIMU OIIK-1-B2 1J13.2J13.4
Metoaamu /J1ab/ OIIK-1-B3 212233524
OIIK-1-B4
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1 IIK-
1-32 TIK-1-¥1
35 Uccnenosanue 1 6 YK-2-Y1 VK-2 JIT.1 JI1.7 KM2
oboraTuMocTu -¥2 YK-2-B1 JI1.2 J11.3
MHUHEPAIBLHOTO CHIPhS OIIK-1-31 JI1.4J12.2J13.
(hbIOTAIIMOHHBIM METOIOM OIIK-1-32 1J13.2J13.4
oboramenus /J1a6/ OIIK-1-Y1 21223334
OIIK-1-B1
OIIK-1-B2
OIIK-1-B3
OIIK-1-B4
OIIK-4-31
OIIK-4-V1
OIIK-4-B1 IIK-
1-32 TIK-1-¥2
3.6 Crioco0bl HanPaBIEHHOTO 1 3 VYK-2-B1 OIIK- | JI1.2JI1.3
M3MEHEHUS TEXHOJOTHUECKHX 1-31 OIIK-1-32 | JI1.4J11.7J13.
CBOWCTB MUHEPAJILHOTO OIIK-1-V1 1J13.2J13.4
ceIpbs /Jlex/ OIIK-1-B3 21223334
OIIK-1-B4
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1 IIK-
1-33 TIK-1-V1
IK-1-B1
3.7 Pacuer moka3zareneit 1 9 VK-2-B1 OIIK- | JI1.2 JI1.3 KM2 P2
oboraieHus pya u 1-V1 OIIK-1- | JI1.4J12.2J13.
MMOCTPOCHUE KPUBBIX B1 OIIK-1-B3 | 1J13.2J13.4
oborarumoctu /I1p/ OIIK-1-B4 212202354
OIIK-4-31
OIIK-4-Y1
OIIK-4-B1 IIK-
1-Y1 IIK-1-Y2
3.8 CaMomoAroToBKa K y1eOHBIM 1 38 VYK-2-31 YK-2- | JI1.2J11.3 KM2,K P2
3aHSTHSM IO KOHCIIEKTaM, 32 YK-2-V1 JI1.4J12.2J13. M3
y4eOHOM JINTepaType U ¢ YK-2-Y2 VK-2 | 1J13.2J13.3
TTOMOIIIBIO MIEKTPOHHBIX -B1 OIIK-1-31 JI3.4
pecypcoB (KOHTPOIHPYIOTCS OIIK-1-32 01323334
KOHCIEKTBI, YePHOBUKH U OIIK-1-V1 2536
mpod.). Beimonxnenne OIIK-1-B1
JIOMAIlIHero 3aaHus. OIIK-1-B2
OdopmieHne, moaroToBKa K OIIK-1-B3
JIOTTYCKY U 3alllUTe OIIK-4-31
nabopaTtopHbIx padot /Cp/ OIlK-4-VY1
5. ®OHJ OHEHOYHbBIX MATEPUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHAsI padoTa, TecT, KOJJIOKBUYM, 3K3aMeH M T.II), BONPOCHI A5
CaMOCTOSITeJIbLHON MOATOTOBKH
Kon KouTponsHoe l_I[/II;O];e}EmeMHe B
KM O — JTAKATOPBI OTIPOCHI JJIs1 TIOATOTOBKH

KOMIIETEHIIHI




KM1

KonrponbHas
pabora 1

VK-2-32;YK-2-
V1;VK-2-V2;YK-2-
B1;0I1K-1-31;0ITK-
1-B2;0ITK-4-
31;01K-4-Y1

1. OCHOBHBIE 33/1a4H TEXHOJIOTUYECKOT0 onpoOoBaHus. Buas
TEXHOJOTHUECKHX MP06. OTOOP P00 IS TEXHOJOTHUECKUX
HCCJIEIOBAHMH .

2. VctuHHAS 1 HACHIMHAS IUIOTHOCTh MHHEPAIBHOTO CHIPBSI.
Meronel onpeneneHus.

3. IIpencraBUTENLHOCTD TEXHOJNIOIHYECKHUX NPod. TexHudeckne
ycI0BUS Ha 0TOOp Tpo0.

4. BemiecTBeHHBII cOCTaB MUHEPAJIIBHOTO CBIPbS U €r0 POJIb
IPH UCCIIeOBAHMN 000TaTUMOCTH MOJIC3HBIX HCKOIIAEMBbIX.

5. Crroco051 0TOOpa Mpod U3 TOPHBIX BEIPAOOTOK.

6. Omnpob6oBaHue TOOBITON PyHBI, OTBAJIOB.

7. [TonroToBka TEXHONIOTMYECKUX MPOO K MCCIEOBAHUIO.

8. MuHuManbHas Macca NpeICTaBUTENIbHON TeXHONOTHYECKOH

npoOsl. MUHNMAaNbHast Macca poOBI U CHTOBOTO,
MHHEPAJIIOTHYECKOTO ¥ XUMHYECKOTO aHATU30B.

9. OnpoOoBaHNEe TEXHOJOTHUECKUX MPOO ¥ MPOJTYKTOB
oborarieHus.

10. OOBEKTHI TEXHOJIOTHYECKOTO OIPOOOBAHUS,
MOCJIe0BaTENLHOCTD PadoT MO 0TOOPY HpoOo.

11. IIpencraBUTENLHOCTD TEXHOIOTHYECKOTO ONPOOOBAHHSL.
12. KauyecTBO MUHEPAIBHOTO CHIPbS, IPUPOJHBII U

IIPOMBIIIJICHHBII TUII PyJ, TEXHONOIHYeCKUuil copt pyx. IIpuzHaku
BBIJICJICHUS] IPOMBIILIEHHOTO TUIIA PYA .

13. [TonroToBKa TEXHOJIOTHYECKUX MPOO K MCCIICTOBAHUIO
oborarumoctu. Cxema U MoceoBaTeIbHOCTh OTepaIni.

14. Mertonbl konudecTBeHHOTO (pasoBoro ananmuza (KDA)
cocTaBa MUHEPAJILHOIO ChIPbs U MPOAYKTOB 00OTalleHUs!.

15. Omnpenenenue GopM HAXOXKACHUS MOJIE3HBIX KOMIIOHEHTOB B
pyaax. Pacuer GanaHca pacnpeneneHus mojie3HbIX KOMIIOHEHTOB IO
MUHEpajaM U pyaaM.




KM2

KonrponbHas
pabota 2

YK-2-31;011K-1-
32;011K-1-Y 1;0T1K-
1-B1;0I1K-1-
B2;0I1K-1-B3;0I1K
-4-31;TTK-1-31;TTK-1
-32;TTK-1-33;1IK-1-
V2;TTK-1-Y3;T1K-1-
v1

1. 3agaun ¥ METOJBI TeKCTYPHO-CTPYKTYpPHOTO aHAIN3a
MHHEPAIBHOTO ChIPbs. CTPYyKTYpHO-TEXHONOTHUECKHE TapaMeTPhl
MUHEPAILHOTO ChIpbsl. CTPYKTYPHBIN 3JIEMEHT PACKPBITHS PYIBL.

2. 3agaun ¥ METOBI ONpeeTCHNIs IPaHyIOMETPHICCKOTO
COCTaBa MPoObI PH UCCIEAOBAHUHM 000TaTUMOCTH MUHEPAIHLHOTO
CBIPbSL.

3. Mertomp! onpeneneHus APOOUMOCTH M M3MENbIaeMOCTH
MHHEPAIFHOTO CBHIPbSL.

4. PackpbIBaeMOCTE MHHEPAJIBHOTO ChIPbst. MeToib!
OIIpE/EIeHNs PAaCKPHIBAEMOCTH.

5. Br16op cTeneHn M3MenbueHust U COKPAIEHHUS TI0 CTAAHsIM
pOoOOIOATOTOBKH.

6. MeTozb!l onpeseneHus KpernocTH TOPHBIX MOPOL.

7. Mertonpl onpeneneHus TBEPAOCTH MUHEPAIIOB.

8. Pa3paboTka cxems! ¢uoranuu. IIpoBenenue GpaoTarmoHHBIX
OIIBITOB B OTKPBHITOM U 3aMKHYTOM LIUKJIC.

9. Omnpenenenne 000raTUMOCTH MHHEPAIBHOTO CHIPBS

BHUHTOBOM cenapanuei. OCHOBHBIE (paKTOPBI BIUSIOIINE HA TIPOIECC
BUHTOBOM cemapanuy U napameTpsl nporecca. Opranuzarys nporecca
oboraieHusi BAHTOBOW Cerapaiuei.

10. OnpezeneHue OCHOBHBIX XapaKTEPUCTUK BOJbI U ITYJIBIIBI
(aHaNMU3 XUIKOH (ha3bl MYIIBIIEL).

1. BriaxHOCTB U CBIITy4eCTh MUHEPAIBHOIO ChIPbs. MeToabl
OTIpeIeICHHSI.

12. MarHuTHbIM aHaIUM3 MUHEPAJIBHOIO ChIpbs. PemaeMele
3a7a49M ¥ UCTIONb3YyeMbIC amlnapaThl.

13. CxeMmbl IByXcTamuaibHOU (roTtanmu, Gaoramuu

MIPOMEXYTOUHBIX TMPOJYKTOB, pa3AeibHON (HIOTANHU TIECKOB U IIIIIAMOB,
CENIEKTUBHOM U CEJIeKTUBHO-KOJUIEKTUBHON (DIIOTAINH.

14. Kputepun onTUMHU3aLUK MIPU UCCIIEIOBAHUH 000raTHMOCTH
MHHEPAJIIEHOTO CBHIPBS
15. OnTHueckue CBOMCTBa MUHEPAJIOB. 3a7aud, pellaeMble Ha

OCHOBAaHUU CBEACHUI 00 ONTHUECKUX CBOHCTBaX MUHEPAJIOB.
Ontudeckast MUKpockonus. OnTrudeckas CieKTPOCKOIIHS.

16. ONEKTPOXUMUYECKAsl IOATOTOBKA ITyJIbIIbL.

17. MaruuTtHble CBOMCTBa MMHEPAJIOB U METOJbI UX
omnpezaeneHus. MarHUTHBIH aHAIN3 MUHEPATIBHOTO CHIPBSL.

18. OmnpeneneHre ONTHMANBHBIX 3HAYCHUH (haKTOPOB IIPH
¢moraruu pynsl. Kpusbie giotannoHHOIT 000raTHMOCTH.

19. Onenka 3¢pGEeKTUBHOCTH TEXHOJIIOTHUYECKUX OTEpaIuil.

20. WndpakpacHas cnekrpockonus. BosmoxxHocTu Merona,
00J1aCTh IPUMEHEHHS.

21. Omnpenenenue 000raTUMOCTH TPABUTALIIOHHBIMA METOJaMHU.

3amauu 1 Tarbl uccienoBannii. O60pymoBaHue 1 TaOOPATOPHBIX
HCCJIEIOBAaHHIA.

22. I'eonoro-TexHOIOrNUECKOe KapTUPOBAHUE MECTOPOKACHUI.
23. Omnpezenenue 000raTUMOCTH MUHEPATIBHOTO CHIPBS
OTCaJKOM.

24. V3ydenne pacKpeIBaeMOCTH PyIs! (MHHEPAIOB
COCTaBIIAIOMINX PyAy) IPU H3MEIbUYEHHN.

25. IInotHOCTH MMHEpanoB. MeTobl OnpeseneHus MIOTHOCTH.

3amaum, penraeMple Ha OCHOBAaHUY CBEJCHUH O INTOTHOCTH.
I'paBUTAIIMOHHBIN aHAIH3.

26. Pacuer BbIXOJIOB 1 M3BJICUEHHI MO OanaHCy METaUIOB
(u3BIIEKaEMBIX KOMIIOHEHTOB). Kputepun onTuMu3anum npu
HCCIEIOBAHUIX 000TaTUMOCTH MUHEPAIBHOTO CHIPHSL.

27. IToBepXHOCTHBIE CBOMCTBA U (HIOTUPYEMOCTh MHHEPAJIOB.
28. Ormpenenenne 000raTUMOCTH AJICKTPHUYECKOH cerapalriei.
OcHOBHBIE (DaKTOPEI, BIUSIONINE Ha ITPOIIECC Pa3zeIeHHs MHHEPAIOB
MeTOJIaMU 3JIeKTpuuecKoi cenapauuu. [lapameTpsl npouecca ,
UCTIONb3yeMoe 000PYIOBaHUE

29. DIIeKTpUUECKre CBOMCTBa MUHEPAIoB. MeTo bl
OTIpeeIeHHS.

30. JlroMuHECHIEHIIUS KaK TEXHOJOTHYECKOE CBOMCTBO
MUHepaioB. BaxxHeiline moMUHECHIUPYIOLE MUHEPATIBL.

31. MeTobl HAPaBICHHOTO M3MEHEHHS TEXHOJIOTHISCKUX
CBOWCTB MUHEPAJIOB.

32. [Tpuniune! BeIOOpa rpaBUTALIMOHHBIX aNapaToB U




TEXHOJIOTUYCCKUX PEKUMOB

33. HccnenoBanre 000raTUMOCTH TBEPABIX HETOPIOUMX
TIOJIE3HBIX MICKOITaeMbIX (DIOTAIOHHBIM METO/IOM.

34. OmnpeneneHne ONTHMANBHBIX 3HAYEHHH (PaKTOPOB IpH
(haoTauuu pyasl.

35. OmpeneneHue cosepkanust KHCIOposia B BOJE U ITyJIbIIE.
36. SnepHblif MarHUTHBIA pe3oHaHc (SIMP) xax meroq KDA.
37. IMpuHIUIBI BEIOOpA TPAaBUTAIIMOHHBIX aNMapaToB U
TEXHOJOTUYECKUX PEKUMOB.

38. VccnenoBanne MHHEPAIFHOTO CHIPbS Ha 000TaTHMOCTD
MarHUTHBIMHA METOAAMH

39. TOYHOCTb OLIEHKH TEXHOJOTHUYECKHX MapameTpoB.

40. IMouck 1 BEIOOp (hIOTALIMOHHBIX PEareHTOB, OINpeeIIcHIE
PEeXUMOB (IIOTALINHL.

41. Cxema MOATOTOBKH PYAbI K HCCIEIOBAaHHIO (proTaruen.
42. Cxema MOJroTOBKH PYyJbl K MCCIEI0BAHUIO

T'paBUTAlUOHHBIMUA METOAaMH 0601"311.I€HI/I5I.




KM3

DK3aMeH

VK-2-31;YK-2-
32;VK-2-V1;VK-2-
V2;VK-2-B1;OlK-1
-31;011K-1-32;011K
-1-Y1;0TIK-1-
B1;0IK-1-B2;0IK
-1-B3;0I1K-1-
B4:0I1K-4-31;0T1K-
4-Y1;0lK-4-B1;[IK
-1-31;TTK-1-32;TTK-1
33;TTK-1-V I;[TK-1-
V2.TTK-1-Y3:[TK-1-
Bl

1. OcHOBHBIE 33/1a4U TeXHOIOTHUECKOro opoOoBanus. Buabt
TEXHOJIOTHYeCKUX p06. OTOOp PO 11 TEXHOIOTHYECKUX
UCCIIEIOBAHUM .

2. VctuHHas ¥ HaChINMHASA IUIOTHOCTh MUHEPAJIbHOIO ChIPhs. MeTo bl
oTpeeNIeHHs.

3. Pa3pabotka cxemsl ¢uoTtanun. [IpoBeeHNe (IIOTAIIMOHHBIX OIBITOB
B OTKPBITOM M 3aMKHYTOM IIHKJIE.

4. IlpencTaBUTENFHOCTH TEXHONOTHUECKUX Mpo0. Texnuueckne
ycIIoBHs Ha 0TOOp TPOO.

5. BemecTBeHHBIH COCTaB MUHEPAIBHOTO CHIPBSI 1 €TI0 POJIb TIPH
UCCIEIOBAHUH O0OTaTHMOCTH MOJIE3HBIX HCKOITAeMBbIX.

6. Omnpenenenre 000raTUMOCTH MUHEPAIBLHOTO ChIPbsi BAHTOBO
cenapanyeil. OCHOBHBIC (haKTOPHI BIMSIOIIUE HA TPOLECC BUHTOBOM
ceraparyy 1 mapaMeTpsl mponecca. OpraHus3anus mpouecca
oOoraieHuss BUHTOBOH cenaparuei.

7. KauecTBO MUHEPAJIBHOTO CHIPbSI, IPUPOAHBIN U IPOMBIIIUIEHHBIH THUI
Py, TEXHOJIIOTHYECKUH copT pyA. [Ipu3HaKy BeIIEIeHHUS
MPOMBIIIJICHHOTO THIIA PYT .

8. 3agaun ¥ METOJIBI OTIPEENICHUs TPAHYIOMETPHUUECKOTO COCTaBa
IpOOBI IIPU UCCIEIOBAHUN 000raTUMOCTH MUHEPAIBHOTO ChIPhSI.

9. OmpeneneHre OCHOBHBIX XapaKTEPUCTHK BOJBI 1 ITyJIBITHI (aHAJIH3
KHUIKOHN (hazel ITYIIBIIB).

10. MuHIMaNbHas Macca IPEeCTaBUTEIFHOM TEXHOIOTHYESCKON IIPOOEL.
MuHnMansHas Macca mpoOHs! U CHTOBOT0, MUHEPAIOTHYECKOTO
XHMHYECKOTO aHAJIH30B.

11. MarHuTHbBIH aHaTU3 MUHEPAIBHOTO CHIPhs. Pemaemble 3a1auu u
UCTIOJIb3YEMBIE almaparhl.

12. Metons! onpeneneHns IpoOMMOCTH U H3MEITbYaeMOCTH
MHHEPAJIFHOTO CHIPbSL.

13. OnpoOoBaHHE TEXHOJOTHYECKUX MPOO M MPOIYKTOB 00OTaLICHHS.
14. 3amaun 1 METOIBI TEKCTYPHO-CTPYKTYPHOTO aHAJIH3a MHHEPAJILHOTO
chIpbs. CTPYKTYpHO-TEXHOIOTHUECKHE ITapaMeTPhl MUHEPATIBHOTO
ChIpbsi. CTPYKTYPHBII 3JIEMEHT PACKPBITHS PYIBL.

15. Cxembl IBYXCTaAHATBHOM (IIoTAIMH, (HIIOTAIMN IIPOMEKYTOYHBIX
MPOIYKTOB, Pa3AenbHOH (BIOTAIINK ECKOB M MIJIAMOB, CEJICKTHBHOI 1
CENIeKTUBHO-KOJUIEKTUBHOI (hroTarmu.

16. OOBEKTHI TEXHOJIOTHYECKOTO OIIPOOOBAHMS, TOCIEA0BATEIBHOCTD
pabot o ot6opy mpod.

17. Bna>xHOCTb U CBIITy4e€CTh MUHEPAIILHOIO ChIPbsl. MeToAbI
oTpeeNIeHHs.

18. KpuTepun onTUMH3AINK TIPH UCCICTOBAHUH 000TaTHMOCTH
MHHEPAIEHOTO CBHIPBS

19. TIpencTaBUTENBEHOCTH TEXHOJIOTUYECKOTO ONPOOOBAHMUS.

20. Onruyeckue CBOMCTBa MUHEPAJIOB. 3a/1a4M, peliacMble Ha
OCHOBaHHH CBEJICHUH 00 ONTHYECKUX CBOMCTBAX MUHEPAIIOB.
Onruueckas MEKpocKonus. OnTudeckast CHEKTPOCKOIIHS.

21. DneKkTpoXMMHUYECKas MOATOTOBKA MYJBIIBL.

22. Cnoco0Obl 0TO0pa P00 U3 TOPHBIX BBIPAOOTOK.

23. MarHuTHbl€ CBOIICTBa MUHEPAJIOB U METO/IbI UX ONPENCICHUS.
MarHuTHBI aHaJIu3 MUHEPAIbHOTO ChIPbSL.

24. OmnpeneneHre ONTUMAIbHBIX 3HAUCHUH (HAKTOPOB NMPH (HIOTAIMN
pynsl. Kpueie GoTanimoHHOW 000TaTHMOCTH.

25. TloaroroBka TEXHONOTHYECKUX MPOO K UCCICTOBAHHUIO
oboratumoctu. Cxema U Mocie10BaTeIbHOCTh ONepaLui.

26. PackpblBaéMOCTh MUHEPAJIILHOTO ChIPbsl. METOIbI OIpeeeHus
PacKpBIBAEMOCTH.

27. Ouenka 3¢ PpeKTUBHOCTH TEXHOJIOTHYECKUX OTEePaLni.

28. Bb160p cTeneHn U3MENbUYeHHs U COKPALLEHUS 10 CTaIHsIM
poOOIOATOTOBKH.

29. NudpakpacHas cekrpockonus. Bo3amoxkHOCTH MeTOza, 00/1aCTh
MIPUMEHEHUSI.

30. OnpenerneHre 060raTUMOCTH TPaBUTAIIMOHHBIME METOIaMU. 331241
1 3Tamsl uccnenoBannid. O6opymoBaHue U Tab0paTOPHBIX
UCCIIEIOBAHU.

31. T'eonoro-TexHOJIOrHYECKOEe KapTUPOBAHUE MECTOPOKICHHM.

32. Meroas! KomudecTBeHHOTO (asoBoro aHamu3a (KDA) cocraa
MHHEPAIFHOTO CBHIPbS M MPOIYKTOB 00OTAIICHHS.

33. Omnpenenenne 000raTUMOCTH MUHEPAIBHOTO CHIPbSI OTCAIKOM.




34. M3yueHune pacKpbIBaeMOCTH Py/Ibl (MHHEPAIOB COCTABIISIONINX
pyLy) IpH U3MENBUYECHUH.

35. IInoTHOCTH MUHEPAIOB. METObI OIIPEEIeHUs INIOTHOCTH. 3aauy,
pelaeMble Ha OCHOBAHUU CBEACHUM O IMJIOTHOCTH. I paBUTaLlMOHHBIN
aHau3.

36. Pacuer BBIX0O/10B M M3BJICUCHUH 110 OaJlaHCY METAIIIOB
(M3BIIEKaeMbIX KOMITIOHEHTOB). KpruTepun ontumusarym npu
UCCIEIOBAHUIX 000raTUMOCTH MUHEPATBHOTO CHIPBSL.

37. Onpenenenne GOpM HaXOXKACHUS MOJIC3HBIX KOMIIOHCHTOB B PY/aX.
Pacuer Oamanca pacrpeesieHns MoJIe3HBIX KOMIIOHSHTOB 110
MHHEpaJlaM U pyJaM.

38. IloBepXHOCTHBIE CBOMCTBA U (IIOTHPYEMOCTh MHHEPAJIOB.

39. OnpenencHne 000raTAMOCTH JICKTPUUCCKON Cerapariuei.
OcHOBHBIE (DAaKTOPEI, BIMSIONINE Ha ITPOIIECC Pa3eIeHus MHHEPaIoB
METOJJaMU 3NeKTpUUeckoi cenmapanuu. ITapamerpsl mpouecca ,
UCIIONB3yeMoe 000pyIOBaHIE

40. DnexTprudeckue cBoiicTBa MUHEPaIOB. MeTo bl ONIpeaeneHuUSI.
41. JIroMuHecHEHIUS KaK TEXHOJIOTHYECKOE CBOIMCTBO MUHEPAJIOB.
Baxneiimue nroMuHeCHUPYIOLIYE MUHEPAJIbL.

42. MeTro/p! HanPaBIEHHOTO U3MEHEHUS TEXHOIOTHYECKUX CBOICTB
MHHEpAJIOB.

43. OmpoGoBaHKe JOOBITON PyAbI, OTBAJIOB.

44. TlpuHuunsl BBIOOPA IPaBUTALIMOHHBIX AMIapaToB U
TEXHOJIOTHYECKNX PEKUMOB

45. HccnemoBaHne 000raTUMOCTH TBEPABIX HETOPIOYHX MOIE3HBIX
UCKOMAeMbIX (PIIOTALIMOHHBIM METOAOM.

46. ITonroroBKa TEXHOIOTHYECKHX IIPOO K UCCIIEIOBAHUIO.

47. OnpeneneHue ONTUMAIBHBIX 3HaYEeHHH (pakTOpOB IpH (roTarm
PYIBL

48. Onpenenenue coaepKaHus KUCIOPOAa B BOJE U MyJIbIIE.

49. Snepubrii MarHUTHBIN pe3oHaHC (IMP) kak metoq KOA.

50. ITpuHIHIIEI BBIOOpa IPaBUTAIMOHHBIX AIIIAPATOB U
TEXHOJIOTHYECKUX PEKIUMOB.

51. MccnenoBaHnue MUHEPAILHOTO CHIPhSI HA 000TraTHMOCTb
MarHUTHBIMHA METOAaMH

52. TOYHOCTb OLIEHKH TEXHOJOTHUECKUX apamMeTpoB.

53. Iouck 1 noxGop (HIIOTALMOHHBIX PEAreHTOB, OIPEEICHUE
PEeXUMOB (IIOTALINH.

54. Cxema NOATOTOBKH PYIBI K HCCIICTOBAHUIO (hIIOTaLIHEH.

55. Cxema HOATOTOBKH PYJbl K UCCIEIOBAHUIO IPaBUTAIIMOHHBIMH
METOo/IaM1 00OTaIlCHUS.

5.2. Ilepeuens paGoT, BHINOJIHSIE

MBIX IO JUCIUITIJINHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepat, JIP, IIP u 1.11.)

ITpoBepsiemble
Kon Hassanune
UHIUKATOPbI Coneprxanue paboTsI
paboTsI paboTsI .
KOMIICTCHIIHI
P1 Pedepar OIIK-4-Y 1;I1K-1- Temartnka pedepaTos:
32;0I1K-1-32;0IIK- | 1. CoBpeMeHHbIE METOIBI HOATOTOBKH MPOO K UCCIIETOBAHUIO
1-31;YK-2-V1 000raTHMOCTH.

2. CoBpeMeHHBIE METOIBI yCPeXHEHHUS Po0.

3. O6opynoBaHue A7 MPOOOIOATOTOBKH.

4. BecoBoe o0opynoBaHue.

5. ®rotanmoHHOE 000PYIOBaHKE TS TPOBEICHHS UCCIICIOBAHNS
000TaTUMOCTH PYII.

6. CoBpeMeHHbIE anmnapaTsl ISl U3y4eHHUs IpoLiecca CTyIIeHUs.

7. CoBpeMEeHHBIC anmaparsl A H3y9eHHUsT 000raTUMOCTH MarHUTHOU H
JIEKTPUUECKOM cenapanuei.

8. JlabopaTopHoe obopynoBaHHe Ui GUIBTPOBAHHS U CYIIKU DY H
MPOIYKTOB 00OTaIICHHS.

9. CoBpeMeHHBIC METOBI OTIPEACICHHST MACCOBOH JJOJIH IIEHHOTO
KOMITOHEHTOB U IIPIMeCEH B TBEP/BIX IPOIYKTaX.

10. CoBpeMeHHbBIE METO/IBI ONPECICHHS MaCCOBOM IOH LIEHHOTO
KOMITOHEHTOB M IIPUMECEH B )KUAKHX MPOIYKTAX.
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JlomarniHee 3agaHue
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IIpoBecTr aHaNU3 JaHHBIX O BEIECTBEHHOM COCTaBE MHHEPAILHOTO
CBIPbsl, 000CHOBBIBATH HEOOXOAMMBII KOMITIEKC AaHATUTUYECKHUX U
TEXHOJIOTHYECKUX MCCIIEOBAaHIH, TaTh IIPOTHO3 000TaTHMOCTH
MHHEPAJIFHOTO CHIPbs Ha OCHOBE €0 MUHEPATIOT0-TEXHOIOTHIECKIX
ucce0BaHUi, 000CHOBBIBATh IPOTHO3HbBIE H PEKOMEHIyeMbIe
TEXHOJOTHYECKHE CXEMbI 00O0TaIIEHNS, a TAKXKE PEKOMEH10BaTh
HE0O0XO0ANMOE JUIS pealTH3aliH MPEUI0KEHHON CXEMBI 000pyIOBaHHE.

ITpuMepsl TeM JOMAIITHETO 3aaHus:

1. [IporHo3Has oreHKa 000TaTUMOCTH 30JI0TOCOICPIKAIINX
XBOCTOB IIITUX0—000TaTUTEIFHON (habpUKH IO pe3ysIbTaTaM
MHHEPAJIOT0-TEXHOJIOTHUECKUAX UCCIICIOBAHHIA.

2. [Iporuo3Has orneHKa 000TaTUMOCTH JISKATIOTO CYIb(UIHOTO
MPOIYKTa 000TaTHTETHHON (aOpHKH MO pe3yIbTaTaM MHHEPAJIOTO0-
TEXHOJIOTMYECKUX MCCIIEIOBAHUIA.

3. [Iporuo3Has oneHKa 00OraTUMOCTH TIOJYOKUCIICHHOM
MOJTMMETAIUTHIECKOH PYIbI MECTOPOKACHUS 10 PE3yIIbTaTaM
MUHEPAJIOT0-TEXHOJIOTUIECKUX UCCIIEIOBAHUM.

4. [Iporno3Has oueHKa 000raTUMOCTH KOMILJIEKCHBIX
PEIKOMETAIIBHBIX TIECKOB MECTOPOXKCHUS 110 Pe3yJIbTaTaM
MUHEPAJIOr0-TEXHOJIOTHIECKUX UCCIIeIOBAHUI

5. [Iporno3Has oueHKa 000TaTUMOCTH THTAaH-LIUPKOHUEBBIX
neckoB OpbIH-CKOTO MECTOPOKCHHUS 110 Pe3yIbTaTaM MHUHEPAIOro-
TEXHOJIOTMYECKUX MCCIIENOBAHUIA.

6. [IporHo3Has oneHKa 000TaTUMOCTH METHBIX PYI
MECTOPOXKACHHS 110 Pe-3yJIbTaTaM MHHEPAIOrO-TEXHOJIIOTHYESCKUX
HCCJICIOBAHUIA.

5.3. OueHouHble MaTepuaIbl, HCNOJIb3yeMble IS IK3aMeHa (onucaHue OUJIeToB, TECTOB U T.IL.)

Mo yueOHOI qUCIMIUINHE TPEIYCMOTpPEH 9K3aMeH. DK3aMeH IIPOBOANUTCS B YCTHOH (hOpMe M BKITIOYACT IIATH BOIIPOCOB. KaXkpIii
BOTIPOC OIEHUBAIOTCS B OJMH Oayut. KoMIUIeKT 3Kk3aMeHAIIMOHHBIX OMiIeToB XpaHuTcs Ha kadenpe OITH.

HpHMep 3K3aMCHAIIMOHHOI'O ouirera:

1. Ompenenenne 000raTUMOCTH I'PaBUTAIMOHHBIMA METOIaMH. 3a/laudl 1 3Tarbl HcenenoBanuid. O0opynoBaHuUe IS Tab0paTOPHBIX
UCCIIEOBAHUM.
2. VlcTuHHas ¥ HAaChINHAsI INIOTHOCTh MUHEPATIBHOTO CHIPhsI. METObl OIpeieNIeHusl.
3. Cxema MoJAroTOBKH PYZBI K HCCIIEIOBAaHUIO (DIIOTAIMEH.
4. OnpenerneHre ONTUMAIBHBIX 3HaUCHUH (HaKTOPOB MPH (DIOTAINH PYHBL.
5. To4HOCTB OLEHKH TEXHOJIOTMYECKUX [1aPaMETPOB.

5.4. MeToauka olleHKH OCBOEHUs JUCUMILUINHBI (MoayJs, npakTuku. HAP)

DK3aMeH M0 IUCIMIUIMHE CaH Ha MOJIOKUTEIbHYIO OLIeHKY ("'yIoBIeTBOpUTENLHO"; "Xopommo"; "oTIn4Ho")
IPH BBITTOJIHEHUH CIECAYIOIINX YCIOBHHA:
- TEeKyIMH KOHTPOIJb MMeEET ITOJIOKHUTETbHBIE OIIeHKH (''ymoBIeTBOpUTENbHO"; "Xopomo"; "oTauarHo");

- BBIITOJTHEHBI U 3aIUIIEHBI BCE MPAaKTHYECKUE U Ta00paTOpHBIC PabOTHI;

- BBITIOJIHEHBI pedepatsl (IoMalIHue 33aHus) Ha MOJI0KUTENbHYIO oLleHKY ("'ynoBiaeTBopuTenabHo"; "xopomo"; "oTnuuno");
- CJIaH dK3aMeH Ha MOJIOKUTEIbHYIO OleHKY ("'yIoBIeTBOpUTENHHO"; "X0opomio"; "oTim4Ho");

6. YHEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHWE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEpaTYpa

ABTOpBI, COCTaBUTEIU

3araBsue

Bubmanoreka

W3nmarenscTBO, TOI

Yanrypus E. JI.

HccnenoBanue 000raTUMOCTH
MOJIE3HBIX UCKoIMmaeMbIX. U.1:
y4e0. Moco0. Mo IUCII.
"UccnenoBanre 000raTHMOCTH
IOJIE3HBIX MCKOIMaeMBIX'" IS
CTYZ. BY30B, 00Yy4. [10 HaIp.
550600 "T'opnoe neno", mo
crrerr. 090300 "Oo6orarienre
MMOJIE3HBIX UCKOIMMaeMBIX"

Bbubmmorexka MUCuC

M.: U3n-o MITYVY, 2002

1.2

Yanrtypus E. JL.

JlaGopaTopHBIii IPaKTUKYM 110
nucuuruinie "HMccnenoBanue
000TaTUMOCTH TIOJIE3HBIX
nckomaemeix". Y. 2.

bubanorexka MUCuC

M.: Uzn-so MITYVY, 2012




ABTOpBI, COCTaBUTENH

3arnaBue

bubaunoreka

W3narenscTBO, TOI

J1.3

Yanrypus E. JL.

JlabopaTOpHBIi MPAaKTHKYM TI0
nucuuruinge "MccnenoBanue
000raTUMOCTH MOJIE3HBIX
nckonaemerx". 4.1

bubmnorexka MUCuC

M.: Uzn-so MITYVY, 2012

J11.4

Maunsiues 0. H.,
Yanrypus E. JL.,
Yanrtypus B. A.

ITpoexTupoBanue
oboraturensHbiX padpuk. T.1:
y4eOHHK JUIS CTYI. BY30B,
00yd. o crert. "OOoramenne
MOJIE3HBIX UCKOMaeMbIX" HaIp.
noaroroBku "T'opHoe neno”

Bubmmorexka MUCuC

M.: Mock. U3npar. Jom, 2009

T'op6arosa A. I1.,
bensikos A. 1O.

TexHoornueckas
MHHEpaJIOTHA: yuel. mocodue
10 T€OJIOTHYECKUM TUCIIAIL.
s cryn. criett. 09.03, 09.06

bu6imorexa MUCuC

M.: MI'H, 1991

J1.6

Yantypus E. JI.

TexHonorH4eCKast
muHepayorus (N 3831): yued.
nocobue

DneKkTpoHHas OUOIHOTEKA

M.: [MICuC]J, 2019

6.1.2. lono/THUTeILHAS JINTepPaTypa

ABTOpI:I, COCTaBUTECIIN

3ariaBue

bubauoreka

I/I3I[aTeJ'II>CTBO, rona

J12.1

Yantypus E. JI.

HccnenoBanre 000raTHMOCTH
MOJIE3HBIX UCKOIMaeMbIX. U.2:
y4e0. mocob. mo Iuctl.
"UccnenoBanre 000raTUMOCTH
MMOJIC3HBIX HCKOMaeMBbIX" T
CTY[. By30B, 00yd. 110 Hamp.
550600 "T'opuoe neno", mo
crew. 090300 "OO6orarienne
MOJIE3HBIX UCKOITAEMBIX"

bu6mmorexa MUCuC

M.: Uzn-so MITYY, 2002

2.2

Murpodanos C. U.,
Bapckuii JI. A,
Campirus B. 1.

HccnenoBanue moJjie3HbIX

HCKOIMAaeMbIX Ha 000raTHMOCTD:

yue0. mocooue st CTY/1. BY30B
crery. "O0oraleHue moJIe3HBIX
HCKONaeMbIX"

Bbubmmorexka MUCuC

M.: Henpa, 1974

J12.3

Kapmasun B. B.,
Kapmasun B. .

MarHuTHBIE,JJIEKTPUIECKIE U
CIieIMaJbHbIe METOIBI
o0orarmeHus MoJIe3HbIX
uckonaemerx. T. 1 MaruutHeie
1 DJIEKTPUUECKUE METOBI
oboraiieHus MoJIe3HbIX
WCKOTIaeMbIX: YICOHUK ISt
CTy/I. By30B

Bubmmorexa MUCuC

M.: U3n-Bo MITY, 2005

6.1.3. MeTronuueckue pa3padoTku

ABTOpLI, COCTaBUTCIIN

3ariaBue

bubanoreka

I/I3I[aTeJ'II>CTBO, rona

JI3.1

CmonpsakoB A. P.,
Ommna T. U.

JlabopaTopHBIH MPAKTUKYM H
METOJIMYECKHE yKa3aHUs 110
BBITIOJIHEHHIO
CaMOCTOSITENILHON paboThl
CTYZICHTOB I10 TUCIIATUTHHE
"[IpobnenHue, M3MENbUYCHAE U
MOJTOTOBKA CHIPBS K
oOoraienuro"

bu6mmorexa MUCuC

M.: Uzn-so MITYVY, 2008

JI3.2

IOmmna T. U.

JlabopaTopHBI PAKTUKYM 10
muctuuinHe "OboraimeHne

pyﬂ"

DneKkTpoHHas OMOIHOTEKA

M.: Uzn-so MITYVY, 2011

JI3.3

Asnoxun B. M.,
UYepubimena E. H.

Meronnyeckue ykazaHus Mo
BBINOJIHEHHIO KypCOBOI'O
MPOEKTA IO JAUCITUTLTHHE
"ITpoexTHpoBaHUE
oboraTUTENbHBIX (hadpuK"

DnexTpoHHas 6MOIHOTEKA

M.: Uzn-so MITYVY, 2012




ABTOPBI, COCTaBUTEIH 3arnaBue Bubnunoreka W3narenscTBo, rox
JI3.4 [KOmuna T. U. IIpakTikym 1o 1abopaTopHEIM | DIIeKTpOHHAs OUOIHOTEKa M.: U3n-8o MITYVY, 2011
paboTaM 1Mo JUCHHUIUTHHE
"TexHonorus odorameHus
TIOJIE3HBIX UCKOMAaeMbIX'":
MPAaKTUKYM AT CTYA., 00yd. MO
Hanp. 130400- "T'oproe neno",
crert. 130405 - "OboramnieHne
MOJIE3HBIX UCKOMIAeMBbIX"
6.2. IlepeyeHs pecypcoB HH(POPMANHOHHO-TEJIEKOMMYHHKANHOHHON ceTH « AHTEpHET»
1 http//elibrary.ru
22 geokniga
23 http://lib.misis.ru
24 http://www.giab-online.ru
95 http://window.edu.ru
26 https://zolotodb.ru/articles/placer/separation
6.3 Ilepeuennb MPOrpaMMHOIO odecnedeHust
I1.1 |Microsoft Office
I1.2 |[LMS Canvas
1.3 | MS Teams
1.4 |[AutoCAD
6.4. IlepeyeHb MH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM U PO eCcCHOHAVIBHBIX 023 JaHHBIX
n.1 | 1. Komnanus OUTOTEC: https://www.outotec.ru
n.2 |2. Komnanus FLSmidth: https://www.flsmidth.com/en-gb/ru
n.3 |3. AO "Mexano6p nmkuaupuHr": http://www.mekhanobr.com/ru/home-page-ru
n.4 |4. AUTODESK: www.autodesk.ru/products/autocad/overview
N.5 |Hayunas snextponnas 6ubmuoreka eLIBRARY.RU https://elibrary.ru/defaultx.asp?
1.6 |EmuHoe okHO gocTyma K 00pa3zoBaTellbHbIM pecypcam http://window.edu.ru
W7 Hopenxkos W.I1. Y4yeOHuk "OCHOBBI aBTOMAaTU3UPOBAHHOTO TIpoekTUpoBanus" http://bigor.bmstu.ru/?cnt/?
) doc=140_CADedu/CAD.cou
n.8 |OBC "Jlanp" (https://e.lanbook.com)
1.9 |EmunHoe okHO aocTyma k oopa3oBatenbHbIM pecypcam (http:/window.edu.ru)
.10 |ScienceDirect - 6a3a MOTHOTEKCTOBBIX HAYYHBIX )KYPHAIIOB ¥ KHUT M3JIATEIBCTBA DIIb3eBUp (Www.sciencedirect.com)
U.11 |Scopus - enunas pedepaTuBHas 0aza JaHHBIX HAYYHBIX TyOTUKALMHA (WWW.SCOpUS.COM)
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue | OcHauienue
JIro6oit Kopmyc | YueOHast ayguTopusi JUIi IIPOBEICHUS | KOMIUIEKT ydeOHOH mebenu 1o 36 MecT amst oOydaromuxcs,
MynbsTUMeauitHas 3aHATHH JICKIMOHHOTO THIIA W/WIK JUIA | MyJAbTUMEIMHHOE  O0OpyHIOBaHWE, MarHHUTHO-MapKepHas
MIPOBEJCHHSI TPAKTUYECKHUX 3aHSATHI: Jocka, pabodee Mmecto mpemonasarens, IIKc moctymom x
UTC «Uureprer», DUOC yHHBepcuTeTa dYepe3 IJIHMIHBIHA
kabuner Ha mnargopme LMS Canvas, IHLIEH3UOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus
JI-140 YyeOHas naboparopusi | ApoOMIKH Mpou3BoJCTBA "MexaHOOp-TexHUKA": IIEKOBBIC
MTOATOTOBUTENLHBIX TPOIIECCOB: JAII 80x150 m Al 60x100, BamkoBas JI' 200x125,
monoTtkoBass MJI 3x2, konycHsie uHepuuonnoie KU 60;
HUCTHpaTenb BHOPAUMOHHBIA cTakaHyukoBblii WMBY 3,
rpoxor TMJI 0,5, anamuzaropsr cutoBeie ACB 200, Bechl
nabopaTopHbIe, KOMIUIEKT ydeOHOH Mebenn Ha 12 paboumx
MecT
JI-131 VY4eOHast aynuTopus MammHbel  Qrotanmonneie  nmabopatopueie OMJI 0,3,
OMIM u O®M2M, muctumasrop A3 10, BeITsKHBIE MKahBI
- 2 WT, JKpaH, CTOWKa IO TMPOEKTOP C KOMITBIOTEPOM,
KOMILIEKT yuyeOHOU MeOenu Ha 20 MocagoIHbIX MECT
JI-134 YyeOHas aynuropus cenapatopel MarHutHele 138CD - 2 mr.,, cenaparopsl
KOpoHHO-3JIekTpocTatnyeckue IC-2  u  DC-3, Bechl
n1abopaTopHEIE, BECHI aHAJMTHYCCKHE, cemapaTop
anektpomMarHutHeli OBM  32/20 ("MexaHoOp-TexHuka"),
AIIEKTPOMAarHUTHBIC aHAIN3ATOPHI -2 IIT.




JIro6oit Kopryc | YueOHast ayauTopusi U IIPOBEICHUS
MynpTuMenuiinas 3aHATHH JIEKIIMOHHOTO THIIA W/WIWA IS
MIPOBEIEHUS TPAKTUUECKUX 3aHSATHIA:

KOMIDIEKT ydeOHOI mebenu 1o 36 MecT Ui o0ydarommxcs,
MyIbTHMEIUIHOE  00OpyIOBaHME, MAarHUTHO-MapKepHas
nocka, pabouee mecto mpenonasarens, IIKc mocrymom k
UTC «Huteprer», DUOC yHuBepcuTeTa 4Yepe3 JIMYHBINA
kabuner Ha mmiargopme LMS Canvas, IHIIEH3MOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

YuTaabHBIH 3aI1
3JIEKTPOHHBIX PECYPCOB

KOMIDIEKT ydeOHOI Mebenm Ha 55 MecT i oOydarommxcs,
50 HOK c¢ pmoctymom k MWTC «Muteper», 3SUOC
YHHMBEpPCUTETA 4Yepe3 JIMUHbIH kabuHer Ha miarpopme LMS
Canvas, nmueHsnoHHBle mporpamMMmel MS Office, MS
Teams, ESET Antivirus.

YnraneHsrit 321 Ne3 (B)

KOMIDIEKT  ydeOHOM  mebemm Ha 44  Mecta  UId
obyuaromuxcsa, MOV Xerox VersaLink B7025 ¢ ¢pynxunei
MacImTaOUpOBaHUsT TEKCTOB U wu300paxenwii, 8§ IIK ¢
mocrynom k HWUTC «Uurtepuner», OUOC yHuUBepcutera
yepe3 JNHYHBIN KabuwHer Ha tuatgopme LMS Canvas,
nunen3uonHsle nporpamMmsl MS Office, MS Teams, ESET
Antivirus.

JI-132 VYueOHas ayTUTOpHS

ctonbl KoHueHTtpaunonneile CKJI-2 - 3 mT., CTOJBI CyXOro
TpeHHs - 2 IIT., CemapaTrop BHUHTOBOH JTa0OpaTOPHBIN,
MalmmHa ~ oTcamoyHas — JabopatopHas  OMJI,  maker
KOJIECHOTO TSDKEIOCPEHOTO cemapaTopa, Tpyoka Mompo,
HACOC-BOPOHKH nabopaTopHbIe c KOMIUICKTAMHU
THAPOLUKIOHOB - 2 INT., 9KpPaH, CTOHKa IOJ IMPOCKTOp C
KOMITBIOTEPOM,  KOMIUIEKT y4eOHOoH wmebemnm Ha 20
MOCAI0YHBIX MECT

8. METOAUMYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCA

IToaroroBka K JIEKIIUSIM.

IToaroroBka K JIEKUMOHHOMY 3aHATHUIO BKJIIOYAET BBIIOJHEHUE BCEX BUJIOB 3aJaHUM, PEKOMEHIOBaHHBIX K KaXKIOM JIEKLIUH, T.€.
3aJlaHMsl BBITOJIHSIOTCS €1e J10 JEKLMOHHOIO 3aHATHSI IO COOTBETCTBYIOLIEH TEME.

B xoze TeKIINOHHBIX 3aHATHI HEOOXOANMO BECTH KOHCIIEKTHPOBAHUE yueOHOTO MaTepuasa, o0pamars BHUMAaHIE Ha KaTeTOPHH,
(OpPMyYIHPOBKH, PACKPBIBAIOILHE COAEPKAHNE TEX MM MHBIX SBICHUH 1 NPOLIECCOB, HAYYHBIC BHIBOIBI M IPAKTHYECKHE
pekomeHnanmu. [Ipu HEOOXOANMOCTH 3a1aBaTh MIPEIOIABATEII0 YTOUHSIOMINE BOITPOCEHL.

PaboTas Hag KOHCIIEKTOM JIeKnnii, Bam Bceria HEOOX0ANMO HCIIONIB30BAaTh HE TONBKO YIEOHUK, HO M TY JIUTEPATYPY, KOTOPYIO
JIONIOJTHUTENBHO PEKOMEHI0BAN IeKTOp. FIMEHHO Takas cepbe3Hasi, KpOIMOTINBas paboTa ¢ JISKIIMOHHBIM MaTepHaoM IO3BOJIUT

FJIy60K0 OBJIAZICTh TCOPCTUICCKUM MAaTECPUATIOM.
HOHFOTOBK& K MPAKTUYCCKHUM 3aHATUAM

IToAroToBKY K Ka)I0My MPaKTUIECKOMY U 1a00paTOpHOMY 3aHSATHIO BBI TOJDKHBI HAUaTh ¢ O3HAKOMIICHHS C TJIAHOM
MPAaKTUYECKOro (JJaOOpaTOPHOI0) 3aHATHsI, KOTOPBIH OTpaXkaeT CoAepKaHHe NpeAoKeHHON TeMbl. TuiarenbHoe NpoIyMbIBaHHE U
W3yYeHHE BOITPOCOB IUIaHA OCHOBBIBACTCS Ha POPAOOTKE TEKYIIEro MaTepuaia JICKIHH, a 3aTeM N3yJeHHs 00s3aTeITbHON H
JIOTIOTHUTENBHOM JINTEPATYPhl, PEKOMEHIOBAHHOW K JJaHHOU TeMe. Bce HOBBIE MOHATHS 110 H3y4aeMOoi TeMe HEOOXOAMMO BEIYUUTh
HAM3yCThb U BHECTH B IJIOCCAPHA, KOTOPBIN 11e7IecO00pa3HO BECTH C CAaMOr0 Hayaa U3y4eHus Kypcea.

B npomecce moAroToBKU K MPaKTHYECKUM 3aHATHAM, Bam HeoO0X0MuMO 00paTHTh 0c000€ BHUMAaHUE Ha CAMOCTOSTEINEHOE N3yYCHHE

PEKOMEH/IOBaHHOM JINTEPATYPHI H PECYPCOB.




