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1. HEJJM OCBOEHUA

Ienan ocBoOeHUs AMCHUTNTHHBI:

— M3ydeHHe (PUBMKO-TEXHUYECKUX CBOMCTB M (PU3MYECKMX IMPOIECCOB B TOPHBIX MOPOJAX, 3aKOHOMEPHOCTSIX
(OpMHpPOBaHUST M HM3MEHEHHUS CBOMCTB W IPUHOMIAX WX HCIOJIb30BAaHMS IPHU PELICHUH 3aJad TOPHOTO
MIPOM3BO/ICTBA;

— proOpeTeHre 3HaHUH 0 TIOBEICHUU TOPHBIX MOPOJI Pa3IMYHOIO COCTaBa, CTPOSHUS U COCTOSIHUSI P JICUCTBUN
(U3MYECKUX U BEIIECTBEHHBIX moiei ((paronaoB), napaMmerpax, KOJIMYECTBEHHO XapaKTEPU3YIOMINX UX OTBETHYIO
peaknuio Ha BO3ICHCTBUE, B TOM YHCIIE U TEXHOTCHHOE.

3ajauM JUCHUNIHHBL

1. OOGbsICHUTP HEOOXOIUMOCTh 3HAHUS (H3MKO-TEXHMYSCKUX CBOWCTB TOPHBIX IOPOJ JJIS NMPOEKTUPOBAHUS U
BEJICHUSI IPOLIECCOB JOOBIYU U ITepepabOTKH MUHEPAIBHOTO CHIPbS.

2. PaccMmoTperp amama3oHbl M3MEHYHMBOCTH, CHCTEMAaTH3HPOBAaTh M KIACCU(QHIMPOBATH BCE MHOroodpasue
[apaMeTpoB, HCIIOJIb3YEMBIX IIPH OIIMCAHHUHU ITOBEACHHS TOPHBIX TIOPOJ.

3. Omnpenenutb (akTOpbl, OKA3bIBAIONINE BIUSIHUE HA M3MEHYMBOCTH (DU3MKO-TEXHUYECKUX CBOWCTB TOPHBIX
TIOPOJI.

4. O6ocHOBaTh 0a30BBIH KOMIUIEKC (PU3MKO-TEXHUUECKUX CBOWCTB TOPHBIX MOPO/I, HEOOXOIUMBIN M JOCTATOUHBII
JU1s1 ”THOPMATHBHOTO OIIMCAHUS TOBEJICHUS ITOPOIbI KaK 00bEKTa TOPHOTO TPOM3BOICTBA.

5. OOBSACHUTH NPUHIUIHAIBGHYIO BO3MOXXHOCTH HAlIPaBJICHHOTO M3MEHEHHs (U3MKO-TEXHUYECKHX CBOWCTB
TOPHBIX IIOPOJI B ITPOIIECCAX TOPHOTIO IIPOU3BOICTBA.

6. [Toka3ats B3aUMOCBS3b (PU3HIECCKHX CBOICTB MOPOJ C TOPHO-TEXHOJIOTHIECKUMH.

7. JaTb METOOUYECKHE OCHOBBI IKCIICPHMEHTAIBEHOTO OIpeneieHHs 0a30BBIX (DH3UKO-TEXHHYESCKUX CBOMCTB
TOPHBIX OPO.

2. MECTO B CTPYKTYPE OGPA3OBATEJILHOU TPOT'PAMMBI

Yacte OITOI1 BO (6a3oBasi, BapuaTuBHasi) | baszoBas

2.1 TpeboBanus K MpeBapUTEIEHON MTOJrOTOBKE O0YJAIOMNXCS —
MpeIECTBYIOMINE AUCIUIIINHBI (MOIyIH), npakTuku u HUP

2.1.1 | Maremaruxka 1

2.1.2 | Maremaruka 2

2.1.3 | Maremaruka 3

2.1.4 | ®usuka 1

2.15 | ®usuxa 2

2.1.6 | ®usuka 3

2.1.7 | Xumus

2.1.8 | I'eonorus

2.1.9 | OcHOBBI TOPHOTO JejIa

2.2 Jucnummmas! (Moxymm), npaktuku 1 HUP, st KoTOpbIX HEOOXO0IMMO OCBOCHUE TAaHHOHN MUCIUTUINHBI —
MOCJIeYIONTNe TUCIUIUINHBI (MOayNHn), npaktuku u HUP

2.2.1 | TexHosorus u 6€30MaCHOCTD B3PBIBHBIX pa0OT

2.2.2 | OpraHuzanysi SKCIIepUMeHTa

2.2.3 | HayuHo-uccieioBatenbckas paboTa

3. AHAUKATOPHI ®OPMUPOBAHU S KOMITETEHIIU,
COBMEMEHHBIE C PE3YJBTATAMMU OBYYEHNSA 11O JUCIUTIJIMHE

VYK-6.1: 1eMOHCTpHPOBaTh IIIyOOKOE 3HaHHE U MOHUMaHKHe (DYH/IAMEHTAJIbHBIX HAYK, a TAK)KE 3HAHHS B
MEXIUCIIMIUTMHAPHBIX 00J1aCTsIX NPO(eCCHOHAIEHON AE€ATENbHOCTH

3HaTh: 3-1. lnana3oHbl H3MEHYUBOCTHU M €AMHHUIIBI H3MEPEHHSI OCHOBHBIX [TapaMETPOB, XapaKTEPHU3YIOLIHX
6a30BbIe CBOMCTBA TOPHBIX MOPO/.

3-2. OHU3NYECKYI0 CYLIHOCTD IPOLECCOB, MPOTEKAIIINX B TOPHOH MOPOAE, KaK MOJTMMHHEPaIbHOM
cHucTeMe, IIpH JIeHCTBIM (PM3MUECKHUX U BEIIECTBEHHBIX I10JICH; IPUPO/TY BIUSHUS OCHOBHBIX
0c0o0CHHOCTE! cocTaBa M CTPOCHUsI TOPHBIX NOPOJI Ha (PM3MKO-TEXHHUECKHE CBOWCTBA.

YMmers: V-1. Onpenensts SKCHepUMEHTaIBHO 0a30BbIe (PH3MYECKHE CBOMCTBA TOPHBIX ITIOPO/I.
V-2. BBINONHATH TEOPETUYECKYIO OLICHKY BIUSHUS M3MEHUMBOCTH (PU3NIECKUX CBOMCTB TOPHBIX
1opoa Ha 3 (PEeKTUBHOCTh TOPHOTEXHOJIOTHYECKHUX MIPOLIECCOB

Bnaners | H-1. Tepmunonoruei B o6macti (GU3UKK TOPHBIX TOPOJI, HABBIKAMH PAaOOTHI CO CIIPABOYHOM
HABBIKOM: | JINTEPATYpPOH.

ITK-3.1: roTOBHOCTb y4acTBOBAaTh B HCCIIEIOBAHUIIX OOBEKTOB MPOPECCHOHATIBHON NESTEIbHOCTH U UX
CTPYKTYPHBIX 2JIEMEHTOB




3HaTh: 3-1. HopmaTuBHBIE JOKYMEHTHI 110 0€30IIaCHOCTH ¥ MPOMBILIJIEHHON CAaHUTapuH PU
MPOEKTHPOBAHNUH, CTPOUTEIBCTBE U SKCILTyaTAllUK MPEANPUATHHN 110 JOOBIYE U epepaboTke
MOJIE3HBIX HCKOIIAEMBbIX.

YMerTs: V-1. Pa3pabareiBaTh IIaHBI MEPOIIPHUATHH IO PEaIM3aliN TEXHOIOTHIECKOTO periaMeHTa
MPOLIECCOB JOOBIYH U MEPEepadOTKH MOJIE3HBIX HCKOIAEMBbIX.

Brnagers | H-1. CoBpeMeHHBIMH METOAAMH HAYYHBIX HCCIICOBAaHUI B 0071aCTH (PU3UKH TOPHBIX IOPOA U

HaBBIKOM: | NPOIIECCOB TOPHOT'O MPOMU3BOJCTBA.

I1K-3.2: roTOBHOCTb BBINONHATH SKCIIEPUMEHTAIIBHBIE 1 TA0OPATOPHBIE HCCIIEIOBAHNS, HHTCPIIPETHPOBATH
MIOJTy4EHHBIE Pe3yIbTaThl, COCTABIATh M 3aIIHUIIATH OTYETHI

3HaTh:

3-1. [TpHUHIHITE METOJOTIOTHIECKOTO 00eCIIeYeH s IOCTAHOBKH U IPOBEICHIS SKCIIEPUMEHTATBHBIX
HCCIIEIOBAHU.
3-2. DIeMeHThl MaTeMaTHICCKON CTaTUCTUKHU, HCIIOJIb3yEeMbIC TIPU 00pabOTKe pe3yIbTaTOB

W3MEPEHUH.

YMeTh:

CBOMCTBaMU.

V-1. BEISBASTL HOBEIE 3aKOHOMEPHOCTU B3aMMOJACUCTBHUS TOPHBIX MOPOJ € NOJIAMU pa3anH0171
(1)1/[3PI‘I€CKOI7[ mpupoabl U pa3pa6aTI>IBaTI) Ha 3TOM OCHOBE HOBBIC METObI KOHTPOJIAA U YIIPaBJICHUA

V-2. I/IHTepHpeTI/IpOBaTI) TMOJYUCHHBIC PE3YJIbTAThl SKCIICPUMECHTAJIbHBIX JAHHBIX C YCTAHOBJICHUEM
KOPPCIAIMOHHBIX 3aBUCUMOCTEH

Bnanets
HaBBIKOM.

H-1. YcranoBnenus KOPPEIALIMOHHBIX 3aBHCHMOCTeﬁ, HCIOJIB3YEMbIX JJI OLICHKHN
MHOFO(baKTOpHLIX 3aBUCHMOCTCH CBOMCTB TOPHBIX NTOPOJA OT BHCITHUX (1)I/IBI/I‘IGCKI/IX BOSHeﬁCTBHﬁ
CCTCCTBCHHOI'O U TCXHOICHHOT'O NPOUCXOKACHUS.

4. CTPYKTYPA U COAEP KAHUE

Kon
3aHATH
A

HaunmMeHoBaHue pa3iesioB H TeM
/BUA 3aHATHSA/

Cemectp

Kou-
BO
4acoB

Komnerenuuu

JlutepaTtypa

IIpumeyanue

1

Pa3ges 1. IlonsiTHe 0 MHHepaJIax U
TOPHBIX NMOPOAAX KAK 00 beKTaX
TOPHOTO MPOM3BO/CTBA.

6

11

Benenue. OCHOBBI
METAUIyPru4ecKoro mpon3BoJaCcTBa.
Mecto (pHU3MKH TOPHBIX TIOPOJ] CPEAr
IPYTUX HAyK O 00BeKTaM, METOaM H
HAIpaBJICHHUSM HCCIICJOBAHUI.
OCHOBHBIE ITOHATHS U ONPEIICIICHUS
(DH3UKHU TOPHBIX TTOPOI, TIOHATHSI O
(PU3MKO-TEXHUYECKUX CBOWCTBAM U
(m3nUeckux mporeccax B 00pasmax
TOPHBIX TOPOJ i MAacCHBaX.

IIpuemsl onvcaHys ¥ KOJMMYECTBEHHAS
XapaKTepUCTHKA COCTaBa U CTPOCHHS
TOPHBIX TIOPOJT

/nekuusi/

YK-6.1,3-1, 3-2
IK-3.2, 3-1

JT11
112
JT1.3

12

XapaKTepuCTHKa JIEMEHTOB CTPOCHUS
TOPHBIX TOPOA. TeKCTypa rOPHBIX TOPOSI.
CTpyKTypa TOpHBIX HOPOJ.
T'eTeporeHHOCTH TOPHEIX TTOPOA. MeTomst
KOJIMYIECTBEHHOTO OITHCAHUSI CTPOCHHUSI
TOPHBIX OPOJ.

[nekuusi/

VK-6.1, 3-1, 3-2
IK-3.2,3-1

J1.1
112
J13

13

JedexTaocTh ropHbIX nopo. [lousTue o
MIPEICTaBUTEILHOM 00beMe TOpHOH
1nopozbl. Pa3HOypoBHEBbIE MOJETIbHBIE
IpeCTaBIEHUs O TOPHBIE TTOPOJIBL.
DU3NKO-XUMUYECKHE,
nierporpauIecKrue U reHeTHIeCKUe
KJIacCU(UKALNN TOPHBIX MTOPOI.
/nekuus/

VK-6.1, 3-1, 3-2
TK-3.2, 3-1

J1.1
112
JT1.3

Pasznen 2. ®usuveckue siBJeHUsI B
TOPHBIX IOPOAAX H MACCHBaX.

2.1

DusryecKre NpoLecchl B TOPHBIX
noponax. Buabl pusndeckux mnoneu.
M3meneHne coctaBa, CTPOCHHUS U
COCTOSTHHUSI HOPOJBI NP IEHCTBUHI
¢usmueckux nonei. [lapamerps
U3MEHEeHUs (PU3NUECKUX CBOMCTB
[nekuus/

YK-6.1,3-1, 3-2
TK-3.2, 3-2

J1.1
112
J113

2.2

DIeMEHTBI CTATUKU U JAUHAMHUKH
JKUJIKOCTEN U Ta30B B FOPHBIX MTOPOJIAX.
I'uporaszoiHaMHYECKHE CBOMCTBA

YK-6.1,3-1, 3-2
TK-3.2, 3-2

J1.1
112
J1.3




ropHsIx nopoj. KonnuecrseHnbie
napaMerpbl. MeTO/Ibl UX ONpE/eIICHHS.
Brusiane cTpoeHust IOpoJ 1Mo
THPOra30JMHAMHUYECKHE CBOMCTBA.
[nexuust/

2.3 DU3HKO-TEXHUYECKUE TAPAMETPBI.
BHenye u BHyTpeHHHE (aKTOPBI,
BIIMSIIOIINE HA YMCIICHHOE 3HAYCHHUE 11
apaMeTpoB. BimsHue MuHepaabHOro YK-6.1, 3-1,3-2 ’
2 1.2
COCTaBa U CTPOEHMS IIOPOJ| Ha UX IK-3.2,3-2 13
cBoiicTBa. ba3oBbie hU3HKO-TeXHUUECKUE ’
[apaMeTpbl TOPHBIX MOPOJ.
[nexuust/
24 Knaccuduxarms u nacnopTusanus
JI1.1
TOPHBIX HOPOJA 1O (PU3NIECKHM U TOPHO- YK-6.1, 3-1,3-2
. 2 1.2
TEXHOJOTUYECKUM CBOMCTBAM. I1K-3.2, 3-2
13
[nexums/
3 Pa3nen 3. Mexanuueckue cBOiicTBa 20
TOPHBIX MIOPOJ U MACCHBOB
31 Bubr MeXaHHYECKOTr0 BO3EIHCTBYS Ha
ropHble nopozsl. Ctatuueckue u
JMHaMUYecKue Harpy3ku. HanpsokeHus u VK-6.1,3-1,3-2 JT1.1
nehopMaIuy B TOPHBIX HOpOAax. 2 J11.2
. N IK-3.2, 3-2
AnHu30TpOnHMs CBOMCTB. Buibl nmonei J13
HarnpspKeHust ¥ Jedopmaruil.
[nexuusi/
3.2 MacurabHas KiaccuuKarms.
B3auMocCBs3b pa3InuHbIX BUIOB
HanpspkeHuit. CTaTndeckue
XapaKTePUCTUKHU I0JIsL HANIPSDKSHUH 1 11
nedopmanmii. YOpyrie cBOHCTBa TOPHBIX VK-6.1, 3-1,3-2 ’
o 2 12
ropoJ1. TeH30pbI HanpsHKEHUH U IK-3.2,3-2 13
nedopmanmii. Brusaue coctaBa u ’
CTPOCHHS [IOPOJL HA UX YIPYTHE
CBOJCTBa.
[nexuust/
33 [1nacTHIHOCTH TOPHBIX TTOPOSI.
dusnyeckas IpUpo/ia MIACTUYHOCTH.
TloBeneHue ropHBIX OPOJ NPU ACHCTBUN
JT1.1
JUIMTENBHBIX Harpy3o0K. Peonornueckue VK-6.1, 3-1,3-2
. 2 12
CBOICTBA TOPHBIX MTOPOJI. I1K-3.2, 3-2
J13
Konunuectsennsie napamerpsl. MeTozbt
aHaJIM3a PEOIOTHYECKUX CBONCTB.
[nexuus/
34 VYrpyrue cBoicTBa FOPHBIX TIOPOJL. YK-6.1, V-1, JT1.2
/ mpakTHka / 2 v-2 J13
I1K-3.1, H-1 J12.2
35 TIpouHOCTHBIE CBOMCTBA FOPHBIX TIOPOJI. YK-6.1, V-1, JT1.2
/ mpakTHka / 2 V-2 J13
I1K-3.1, H-1 J12.2
3.6 Bnygﬂ;lx;e c;pgx}fyiﬂi—T:;czTyggmx VK-6.1, V-1, 12
Ol(;oﬁeTB O(; em;( ne o 2 v-2 T3
CBOHCTEA TOPHBIX HOPOL- MK-3.1, H-1 722
/ mpakTHka /
3.7 Onpejenenre NPOYHOCTHBIX MAPAMETPOB VK-6.1, V-1, J11.2
TOPHBIX TIOPOJT 2 v-2 1.3
/ mpakTHka / IK-3.1, H-1 J122
3.8 Ompenenenne ko3pdUIeHTa KPEmocTH VK-6.1, V-1,
MOPOJ METOJIOM TOTYCHHS. V-2 1.2
/ mpakTHKa / 2 IK-3.1, H-1 JT13
IK-3.2, V-2, 122
H-1
3.9 Ompenenenne abpa3sMBHOCTH TOPHBIX VK-6.1, V-1,
opox V-2 12
/ mpakTHKa / 2 IK-3.1, H-1 JT13
I1K-3.2, V-2, J12.2
H-1
3.10 Ormpesienenre MIOTHOCTHBIX TAPAMETPOB YK-6.1, V-1,
TOPHBIX OPOJL v-2 112
/ mpakTHka / 2 IK-3.1, H-1 J1.3
IK-3.2, V-2, J122
H-1
4 Pasnen 4. TemioBble u
3JIEKTPOMArHUTHBIE CBOWCTBA FOPHBIX 20
1OPOJ M MACCHBOB
41 3aKOHOMEPHOCTH pactpocTpatenHs u VK-6.1, 31,32 J1.1
HaKOIUICHUS TETlIa HEOJHOPOIHON 2 J1.2
o o I1K-3.2, 3-2
TOpHOI Mopo10ii. MeTo/1bI onpeieeHust J1.3




TEIUIOBBIX CBOMCTB FOPHBIX MOPoA. Bubl
TEPMHUYECKHX HANPSKEHUH B TOPHOIT
nopoze. TemnoemMkocTs 1
TEIUIONPOBOIHOCT U
TEMIIEPATyPOIPOBOJHOCT TTOPOI.
BnustHue MIHEpaIbHOTO COCTaBa,
CTPYKTYPHBIX OCOOEHHOCTEH,
HOPHUCTOCTH BJIAKHOCTH. Bubl
INEKTPUIECKOH HOJSPU3AUH TOPHBIX
nopoJ1. OcoOble citydau MoJspH3ain
MHHEPAJIOB U FOPHBIX TOPOA.
/nexkums/

4.2 Jludnextpudeckas NPOHULAeMOCTh
TOPHBIX HOPOJI. BinsiHue acToTh!
JNIEKTPUIECKOTO OIS Ha
HOJIApU3yeMOCTh. BinsiHue cocrasa n
CTPOCHHS Ha IUJIEKTPUYECKYIO
IPOHMIIAEMOCTE. MeTObI ONpeieeHus..
DJIEeKTPOXUMHUYECKAsi AKTUBHOCTh VK-6.1, 31,32 JT1.1
TOPHBIX HOPOA. DJIEKTPHUIECKast 2 112
IK-3.2,3-2
MIPOBOIUMOCTH TOPHBIX ITOPOJI. J11.3
KonuuectBeHHbIE TApaMeTphI.
3aBHCHMOCTb OT COCTaBa U CTPOCHUS
nopoasl. MeToss! onpeieneHus
HPOBOAUMOCTH. J{MasIeKTpruuecKue
HOTEPU FOPHBIX IIOPOI.
[nexuus/
43 MarHuTHbIe CBOMCTBA TOPHBIX MOPOJI.
KonuuectBeHHbIE MapaMeTphl.
deppuMarHeTu3M IPHPOJHBIX OKCHJIOB.
BrusiHue coctaBa M CTpOEHUS Ha
MAarHMTHBIE CBOMCTBA. MeTo bl
OlIpe/eIeHNs] MATHUTHBIX CBOWCTB
ropHbIX opoj. TepMoMarHuTHbIC
Uccie0BaHus (ha30BbIX IEPEXO/IOB B
OKCHJIax jkeJle3a OCHOBHBIX MIHEPAJIOB
JKene3HbIX pyn. EcrectBenHas VK-6.1,3-1,3-2 J1.1
palMoaKTUBHOCTh FOPHBIX MOPOJ. Bus 2 IIK-3.1, 3-1 J1.2
€CTECTBEHHOH paInOaKTUBHOCTH. IK-3.2, 3-2 J13
Db dexTp B3aUMOIECHCTBHS TOPHBIX
HOPOJ] ¢ HOHU3UPYIOIIUM H3ITy4CHHEM.
Tlornomenne M3IydeHUH.
PanuaryonHble CBOMCTBA FOPHBIX TTOPOJL.
KonunuectBennsie napamerpsl. MeToabt
omnpeneneHus. Bimsaue cocrasa n
CTPOCHHS [IOPOJT Ha paallHOHHbIC
CBOMCTBA.
[nekuusi/
4.4 BonHOBBIE CBOWCTBA TOPHBIX TIOPO/I. VK-6.1, V-1, 1.2
/ mpakTHka / 2 V-2 J13
I1K-3.1,H-1 J122
45 MarHuTHbIe CBOICTBA heppOMarHUTHBIX YK-6.1, V-1,
1.2
pya 2 y-2 13
/ npaKkTHKa / IK-3.1, H-1 122
MK-3.2, V-1 )
4.6 BsaumopeiicTBue 31€KTpOMarHUTHOTO VK-6.1, V-1, 112
M3JTy4EHHUs] C TOPHOU MOPOJIoH 2 v-2 1 1'3
/ npakTHKa / IK-3.1,H-1 1 2'2
IK-3.2, V-1 )
4.7 Ormnpenenenre K03QdHUIHEHTA TEIUIOBOTO VK-6.1, V-1,
JIMHEHHOTO PaCHIMPEHUs] TOPHBIX TTOPOL v-2 JT1.2
/ mpakTHka / 2 IK-3.1, H-1 J13
IK-3.2, V-2, 122
H-1
48 OrmpezienieHre BIQXKHOCTH 00pa3ioB VK-6.1, V-1,
TOPHOU MOPOBI MO €€ TUIIEKTPUUECKOH v-2 JT1.2
MPOHHIAEMOCTH 2 TIK-3.1, V-1 J1.3
/ npakTHKa / IK-3.2, V-2, J12.2
H-1
49 Onpenenenue coepKaHus MarHeTUTa B VYK-6.1, V-1,
JKEJIE3HOU pyie 1o €€ OTHOCUTENIbHOM y-2 J11.2
MAarHUTHOW TPOHHUIAEMOCTH 2 TIK-3.1, V-1 J1.3
/ npakTHKa / IK-3.2, V-2, J12.2
H-1
4.10 KonTponbnast pabora 2 YK-6.1, V-1,
J12.1
/ mpakTHKa / y-2
5 CamocTosiTe/IbHasI pa6oTa CTyJeHTa 54




5.1 TeMsl 1151 JONONHUTEIBHON MPOPAOOTKH:
1. [IpuHUUITIBI KITaCCH(PHUKALIH
(bM3HYIECKUX IIPOLECCOB TOPHOTO
HPOM3BOJICTBA.

2. BausHue H3MEHYUBOCTH CBOHCTB
nopoa Ha 3G (HeKTUBHOCTh (PU3NUECKUX
HPOLIECCOB FOPHOT'O MPOM3BOICTBA.

3. OcHOBBI pHEMa pacyeTa PasInuHbIX
TEXHOJIOTMYECKHX ITPOLIECCOB B
3aBUCHUMOCTH OT CBOWCTB IIOPO/I.

4. CymHocTb 1 KiaccupuKanus
(hM3MYIECKUX IIPOLECCOB TOPHOTO

[POU3BOJCTBA.

5. Ilpupona 1 3aKOHOMEPHOCTH VK-6.1,3-1,3-2 J1.1
HaIpPaBJIEHHOTO U3MEHEHHS COCTOSIHUS 1 5 36 IK-3.1, 3-1 J1.2
CBOJCTB TOPHBIX MOPO/I. IK-3.2,3-2 J13

6. VIHHOBAI[MOHHBIE TEXHOJIOTHH
PALMOHATIBHOTO HCIIOIB30BAHHS
MUHEPAIbHBIX PECYPCOB H TEXHOTCHHOTO
CBIPBSL.

7. Oco0eHHOCTH (PUBUKO-TEXHHUYECKUX
CBOHCTB MUHEPAJILHOTO ChIPbSI
TEXHOTCHHBIX MECTOPOXKICHUH.

8. O6ocHOBaHUE M OCHOBBI Pa3pabOTKH
3HEProeMKoil U pecypcocoeperaroreit
TOPHOW TEXHOJIOTHH.

9. INepcrieKTHBHBIC HATIPABIICHHUS
Pa3BHUTHSI KOCMHYECKHUX TOPHBIX
TEXHOJIOTHIL.

52 BeinoHeHHe JOMaNTHETo 3a1aHAS VK-6.1. H-1 J1.1
MOJIrOTOBKA MPE3EHTAIINH T10 3aJaHHOM o J1.2

ieMe) P ! : 5 18 TIK-3.1, H-1 13

TIK-3.2, V-2 2o

5. ®OHJ OHNEHOYHBIX MATEPHAJIOB

KoHTpoJibHbIE BONIPOCHI /1JIsl CAMOCTOSITEIbHOM MOATOTOBKH K TeKYyllell aTTecTalun
10 UTOraM M3yYeHUs TUCHUILIMHBI (MOayJisi, npakTuku, HUP)

BapuaHTBI KOHTPOIBHBIX PA0OT VIS TEKYIIEH aTTeCTaNH.

Bapuanr 1.
1. OnpenenuTs N3MEHEHNE MOYIIS YIIPYTOCTH IIPH N3MEHEHHH KO3 QHUIMEHTa TIOPUCTOCTH TOPHOIT TOPOABI OT
0,7 mo 1,3. CoenaThb BBIBOJ,.
2. Onpenenuth KOIPYUIMEHTHI MIACTHYHOCTH Ky  XPYIIKOCTH TOPOBI Kyp, €CITH H3BECTHBI: Gox = 140 MIla; E
= 80 I'Tla; o =40 MlIla; E; = 20 I'Tla.

Bapmuanr 2.
1. CpaBHHUTH MOPUCTOCTH TOPHBIX MTOPOJI U CICIATH BBIBOI, €CIIH U3BECTHO, UTO Y mepBoro obpasua K, = 0,35, a'y
BTOPOTO MOPHUCTOCTh Po= 27%.
2. Hununapuyeckuit obpaser] HadyabHO# JuHo# | = 60 MM u quamerpom d = 40 MM rpu IeHCTBHH CHKUMAOIIEH
cunbl F =40 kH, ucnbiteiBaeT ynpyrue nedopmanuu: npooibHyo Al = 74 mxm u nonepeunyio Ad = 12,6 MkM.
Omnpenenuts xoddduiuent [Tyaccona, moayins FOHra, ko3¢ GUIMEHT yIPYrocTu IpH CIBUTE.

Bapuanr 3.
1. IMecuanuk ¢ 06beMHOI IIOTHOCTBIO p =2660 kr/M® uMeeT ko3 duuuent nopucroctu K, = 0,12. Onpeaenuts
IUIOTHOCTh MHHEPAJILHOTO CKeJIeTa U YIEeIbHBIN BeC MOPOIHI.
2. Onpenenutb KO3)OUIHESHTBI TIACTHIHOCTH Ky ¥ XpymKOCTH OPOIBI Kyp, €CTH H3BECTHBL: Gy = 280 MITa; E
=70 I'lla; og= 260 MIla; E; = 60 I'Ila.

Bapmuasnr 4.
1. Byzer jiu oTiIM4aThcs BEJIMYMHA INIOTHOCTH MUHEPAJIbHOTO CKeJieTa OT 00bEMHO# IUIOTHOCTH TOPHO# MOPO/IbI
NP U3MeHEeHHH K03 uireHTa mopuctoctu oT Ky = 0 10 Ky = 1,2. JlaTh cpaBHeHHe.
2. OnpenenuTh Mpeeibl IPOYHOCTH MPH CKATHH Gex JUIS 00Pa3I0B TOPHOI HOPOABI ¢ pa3Mepamu 3eper di = 0,2
MM, d2 = 1,4 mm, d3 = 4,2 mm, eciu juts Beex oopazos k, = 0,09.
[Ipenen npoyHocTy JyIst aOCOMIOTHO HEMOPUCTOTO 00pa3Iia BEIPAXKAETCsl SIMIHUPHUYECKOH 3aBUCHMOCTBIO:
Gexo = 1100-d"Y2, xre/cm?, rie d —pasmep 3epeH B MM.
IMokazarenb (OpMBI MOPOBOTO TPOCTpAHCTBa @ = 2,7. [TocTpouTh IpadMiK 3aBUCHMOCTH: 0y =f(d) 1 caenats
BBIBO/I.




Bapuanr 5.
1. Monyas FOnra mist aneBposuta coctasiser E= 35 I'Tla, a k03()(DUIHMEHT IIIaCTHYHOCTH IIPH 3TOM paBeH Ky, =
0,75. Yemy Oynet paBeH MoayJib Aehopmanuu Eyeq?
2. Ompenennth BennauHy Moxyisi KOHra ropHOM noposs! ¢ mopuctocteio P= 14%, ecni Mmogyns ynpyroctu
MuHepansHoTO ckenera paseH 80 I'Tla. Onpenenuts BennmanHy KO3 GUIIMEHTa YIPYTOCTH MIPH CABHUTE, €CIIHA L =
0,31.

Bapuasr 6.
1. [Ipenen ynpyroctu necyanuka coctaBisieT ok = 50 MIIa, a 6, = 190 MIla, npu 5TOM HoJIHAS MIaCTHYECKAs
nedopmanus cocrasiser 1,5-107 M. OnpenenuTs MOLYIb IIACTHYHOCTH IIOPOIEL.
2. MoyJib ypyrocTi TOPHOU MOPOIbI ¢ KO3 duieHToM mopuctoctu Ky = 0,66 cocrasmser 110 I'Tla, mpu 3To
Moaynb FOHra munepansHoro ckeneta paseH 260 I'Tla. OnpenenuTs BeIMYUHY OKa3aTeNsl IOPOBOTO
MIPOCTPAHCTBA a.

BapuanT 7.
1. Onpenenuts MOIyIb IPOJOIBHON AeOpPMAINK MarHETHUTA, €CIH TIPEIEIT IPOYHOCTH IPH OXHOOCHOM CXKATHH
cocrasui 270 MIla, a mosmHast OTHOCHTENbHAS TedopManus o0pasia COCTaBsIa 5,2 MM.
2. Monayns FOnra Eo 6511 onipenienien Ha kyOndeckom obOpasiie co ctopoHor 50 MM nipu Harpyske 28 kH. IIpu
JPYTUX UCTIBITAHUAX TOU 5ke IOpos! onpenenity moayis FOura E1 pu Harpyske 62 kH. B o6oux caydasx
nedopmanuu ObUIH ynpyruMu. Hackosibko oTin4aroTes Apyr ot Apyra 3HaueHust Eo u E1, ecnu u3BecTHO, 9TO
3aBHCHUMOCTD E OT BETMUYHMHBI CXKUMAIONINX HAPY30K Bhipaxkaetcs Gpopmynoit E1 = Eg (1+ 1,6:Inc1/60.).

Bapmnasnr 8.
1. Onpenenuth BETHUUHY MOJYJIS IPOIOIBHOM AedopmMalinu n3BecTHsKa, eciu v = 0,32; ynpyrue aedopmanuu
capura ¥ = 3,2-10% M, a npeJenbHble KacaTelbHbIE HANIPSKEHMS COCTABIAIOT T =26 MIIa.
2. OmpeaenuTh MpeAesbl MPOYHOCTHU MPH CIKATUHU Gex TSI 00Pa3I0B TOPHOIT MOpobl ¢ pa3mepamu 3epen di = 0,6
MM, d2 = 2,4 mm, d3 = 5,2 MM, eciu i Becex 00pa3os k, = 0,16. [Ipexen npouHoCTH AJs1 aOCOTIOTHO
HETIOPHUCTOTO 00pa3iia BEIPAXKACTCS IMITUPHUIECKON 3aBUCUMOCTBIO:
Gexo = 1100-d2, kre/em?, riae d —pasmep 3epeH B MM.
IMokazatens hopmbl mopoBoro npocrpanctea a = 1,7. [loctpouts rpaduik 3aBUCUMOCTH: Gc,e =f(d) u cnenatsb
BBIBOJI.

Bapmnanr 9.

1. Onpenenuth K03 HUIMEHTHI aHU30TPOIIMU CBOMCTB JUIsl aJIEBPOJINTA, €Ciii Moy b FOHTa onpeneneH
MEPIEHIUKYISIPHO cIoucTocTH U paBen 17,2 I'Tla mpu v = 0,29; my1st onpeaenieHHoro BAodb ciionuctoct E =
26,7 I'lla npu v = 0,25.

2. OnpenesnuTp Npeesbl HPOYHOCTH MPH CKATUH Ocx AJISL 00Pa3LOB TOPHOU MOPOJBI ¢ pa3Mepamu 3epeH di =
1,6 mm, dz = 3,4 mm, d3 = 4,8 MM, eciu Juist Bcex 00pa3oB k, = 0,4. TIpenen mpouHOCTH Jiist aDCOTIOTHO
HETOpHCTOro 00pa3na BEIPAXKaeTCsl SMIMPUIECKOH 3aBHCUMOCTBIO!

Gexo = 1100-d2, kre/em?, rie d —pasmep 3epeH B MM.

[Mokasaresb GopMbI TOPOBOTO MpocTpancTBa a = 3. [locTpouTh rpaduk 3aBUCUMOCTH: O¢ye =f(d) U cienmars
BBIBO/I.

Bapmuanr 10.
1. OnpenenuTs MOIYTb OOBEMHOTO CXKATHUS KBApIUTA C
E = 6,7 I'lla, eciiu mpu HCIBITAHWH Ha C)kKaTHe oOpasma uInHAprYeckor ¢popmsl piuHoH L = 150 mm,
quametrpoM d = 40 MM, OTHOCHTEINILHO MPO/I0JIbHEIE Aehopmaruu coctaBiin AL =1,5 MM, a OTHOCHUTEIBHO
nonepeunbie Ad = 0,1 Mm.
2. JInst uCBITaHHBIX 00pa3noB mopoasl kKoadduuuent [Tyaccona cocrapusier v >0,35. Bputn momydeHbt
CJeyIolINe YUCIIEHHbIe 3HaUYeHus yrpyrux napamerpon:32,6 ['Tla; 7,4 I'Tla; 20 ['Tla; 43 I'Tla. Iloxa3aTte
kakuM napamerpam E, K, G OynyT cooTBeTCTBOBATH MOJTydEeHHbBIE YHCICHHBIE 3HaueHns. OTBET 000CHOBATH.

Bapmanr 11.
1. Onpenenuts MoAysh FOHTa 00pasia 6a3anbra Kyonueckoi GOpMBI CO CTOPOHOM 5 ¢M, €CJIM TIPHU UCTIBITAHUN
METOZOM OJHOOCHOTO HarpyxeHus ¢ cminoi F =20 xH, u3smenenue npogonsHOro pasmepa cocrasmio AL =1
MKM.
2. Moaynb 06béMHOTO cxkaTus moposl coctaBisieT 80 I'Tla. Onpenenuts Bennunny kodddunuenta [Tyaccona,
€CJIH MOJYJTb YIPYTOCTH MHUHEPAITBHOTO cKeneta coctaBisieT 255 I'Tla, a mopuctocts mopoasl P= 35%.

BapuanT 12.
1. Monysnps FOura munepansHoro ckenera cocrasisier 73 I'Tla. Yemy Oyznet paBeH motyns FOHra mopoast ¢
nopucrocteio P = 15%, ecnu napamerp opMbl MOPOBOI0 MPOCTPAHCTBA PaBeH 3.




2. JInst ucripiTaHHBIX 00pa3noB nopoas! koadduiuent ITyaccona cocrasisier v >0,35. Bbuti nomyueHsl
clIelyIoIINe YHCIIEHHbIE 3HAYeHUs] YIPYrux napameTpos:2,66-10° MIla; 5,32-10% MIIa; 1,96-10° MIla; 1, 4-10°
MIla. IToka3ars kakuM mapamerpam E, K, G OyayT coOTBETCTBOBATH MOJYYCHHBIC YHCICHHBIC 3HAUCHHSL.
OTtBeT 000CHOBATE.

Bapuant 13.
1. TTapametp ¢OpMBEI HOPOBOTO MPOCTPAHCTBA a = 2, TIpH nopucTocTH noposl P = 8%. Onpenenuts npenen
MPOYHOCTHU Ha CXKaTHE MUHEPAILHOTO CKEJIETa UePe3 Gex MOPOIBL.
2. JInst ucripiTaHHBIX 00pa3noB nopo sl koadduiuent [Tyaccona cocrasisier v >0,35. Bbuti nomy4ueHs
CJIEYIONINE YUCIICHHBIE 3HAYEHHs yIpyTrux napametpos: 80 I'Mla; 2,24-10° MITa; 1,92-10° MITa; 2,881 T1a.
[Nokazatb kakum nmapamerpam E, K, G OynyT cooTBeTCTBOBATh MOJIyYCHHbIE YUCIIEHHbIE 3HaueHus1. OTBET
000CHOBATb.

Bapmuanr 14.
1. Crnoncras ropHast TOpoJia COCTOMUT U3 CIIeAYIOMNX MuHepanoB: remaruta ¢ E1 = 212 I'Tla, xansruta ¢ E; =
83 I'Tla, marnetuta ¢ E3 = 100 I'Tla u opToknasa ¢ E4 = 63 I'Tla. OTHOCHTENTEHOE 00BEMHOE CONIepKAHNE
MuHepaioB B mmopoje cocrasisier: Vi1 = 0,3; V2 =0,25; V3 = 0,4; V4= 0,05. Onpexenuts 3HaU€HIE MOy
IOHra Bons cnoncrocTy.
2. JIns ucIBITaHHBIX 00pa3noB mopoasl koadduuuent [Tyaccona maxoaurces B npenenax 0,13<v<0,30. beum
IIOJIYYEHBI CIEAYIOIIUE YUCIICHHBIE 3HAUYECHUS YIIPYIUX [1apaMETPOB:
3,22-10'° I1a; 5,62-10%° I1a; 46 I'Tla; 18,4 I'Tla.
[MTokazaTp kakum napamerpam E, K, G OynyT cooTBeTCTBOBATH IOJyYEeHHbBIE YHCIIEHHBIE 3HaYeHus. OTBET
000CHOBATb.

Bapuanrt 15.
1. T'opHas mopona mpeacTaBiseT codoit cmech MuHepanoB: kBapua ¢ E1 = 96 I'Tla, muputa ¢ Ex = 140 I'Tla,
marseTuta ¢ Ez = 105 I'Tla u ceprientrra ¢ E4= 50 I'Tla. OTHOCHTEIRPHOE 00BEMHOE CONIEpKaHHE MIUHEPAJIOB B
nopoge cocraBisiet: Vi = 0,4; V2 =0,15; V3 = 0,35; V4 = 0,1. Onpeenanuts MOIYIb YIPYTOCTH MOPOIBL.
2. JIns ucBITaHHBIX 00pa3noB mopoasl koadduuueHT [Tyaccona Haxomures B mpenenax 0,13<v<0,30. beumm
MOJTY4YCHBI CIICAYIONINE YNCICHHBIC 3HAYCHUSI YIIPYTUX TapaMeTPOB:
2,87-10'° ITa; 7-10° ITa; 42 I'Tla; 80,5 I'Ma.
[MTokazaTp kakum napamerpam E, K, G OynyT cooTBeTCTBOBATH MOJy4YEeHHbBIE YHCIIEHHBIE 3HaYeHus. OTBET
000CHOBATb.

Bapmuasr 16.
1. Croucrtas ropHasi mopojia COCTOUT U3 CIENYIOIMUX MUHepasoB: remaTtuta ¢ E1 = 212 I'Tla, xanbuura ¢ Ex =
83 I'Tla, marnetuta ¢ E3 = 100 I'Tla u opToknasa ¢ E4 = 63 ['Tla. OTHOCHTETFHOE 00BEMHOE COZIepIKaHUE
MuHepaioB B mopoje cocrasisier: Vi1 = 0,3; V2 =0,25; V3 = 0,4; V4= 0,05. Onpenennuts 3Ha4CHIE MOy
IOHra neprneHuKyIIpHO CIOUCTOCTH.
2. JInst ucIBITaHHBIX 00pa3noB mopoasl koadduuueHt [Tyaccona mHaxoaures B npenenax 0,13<v<0,30. beum
OJTy9EHBI CIIEAYIONIHE YMCIEHHBIE 3HAYeH s yIPYTHX napamMeTpos: 3,2-10M Ia; 1,37-10% Ila; 352 I'Tla; 178
I'Tla. IToka3arp kakum napametpam E, K, G OyayT cooTBeTCTBOBATH MMOJy4eHHbIC YNCIICHHbIE 3HaYeHust. OTBET
000CHOBATb.

Bapmnanr 17.
1. Koo dpuiment o6beMHOro cxxatus noposl cocrasisier 0,196-10° IMat, a v = 0,17. OnpenenuTs Bce
YIpPYIHe CBOMCTBA MOPOJBL.
2. JKene3ucTelif KBapIUT COCTOUT N3 KBaplia U MarHeTHUTA, UMEIOT CIIOUCTYIO CTPYKTYPY: MarHETHT 3aHUMAET
80%, xBapn 20% o6wéma. Obpasen uMeeT cieayromue pasmepsl 90x15x12 cM. Usectusl EL =51 T'Tla, E | =
54 I'lla. Onpenenute Moxyib FOHra E cnararoniux nopoay MUHEpPaioB.

Bapuanrt 18.
1. Onpenenuts Bce yIpyrue CBOMCTBA MOPOJEI, €Clid u3BecTHO, uTo K = G, a Moxyns FOnra E = 9,6 I'Tla.
2. MarsetuTo-xajibKo3uToBas pyaa coctout u3 90% marnerura (K= 161,1 I'Tla), 1% kansiura (K= 71,9 I'Tla)
1 9% xanpko3nuta. OnpeaenuTs Bce yIpyTrue CBOHCTBA MOCIEIHET0, €CIIN YCTaHOBIIEHO, uTo Kep = 15 I'Tla.
Ipussats v =0.25.

Bapmasr 19.
1. OmnpezienuTh Bee yIpyrue CBOMCTBa NOPO/IbI, eciu u3BecTHO, uTo E=K, a G = 4,6 I'Tla.
2 Obpazer; rOpHOH IOPOJIBI COCTOUT U3 CIOUCTON TOPHOI MOPOABI CIICAYIONIMX MUHEPAIOB, 3aHUMAIOIINX
COOTBETCTBYIOIINI 00beM: kBapll — 30%; rematut — 25%, maraetut — 45%. VicnibIThIBaNICS: KyOU4eCKHUi
obpaszer, co cropoHoii 100 M.




OnpenenuTs MOLYIM YIPYTOCTH JKEIE30COAepKALINX MUHEPAIOB B Hopoe, eci EL = 5,25-10* MIIa, a
ko3 duuueHt anuzorpormu pasex 1,06.
Moaynb yOpyrocTH KBapiia B pacuerax NpuHATH paBHbIM 96 I'Tla.

Bapuant 20.
1. YyienbHblil Bec ropHOi nopos! paseH 26,4 kH/m®. OnpenenuTs, 4eMy paBHa 00beMHas IIIOTHOCTh, €CJIU
HOPHUCTOCTH TOpoas! P =28%.
2. O6paser ¢ pasmepamu rpadeii: a =2 cm, b = 1,5 cMm, ¢ = 1 c¢M ucneITeiBaeT BcectoporHee cxxatue B 500 MITa.
Ha6onanock ymenbliienue pa3mepos rpaneii: Aa = 0,004 cm; Ab = 0,003 cm, Ac = 0,002 cm. U3BecTHO, YTO V
=0,25. Onpenenuts BCEBO3MOKHBIE YIIPYTHe NapaMeTphl U3 IPUBEICHHBIX JaHHBIX.

Bapmuanr 21.
1. OnpenenuTh rITyOMHY POHUKHOBEHHMS 3JIEKTPOMAarHUTHOM BoHBI ipu =10 MI'1i, ecu
3JIEKTPOCONPOTHBIIEHHE TTopoasl p=106 om*cm, p=1,8.
2. Koo duiueHT OTpakeHHs HIIEKTPOMArHUTHOW BOJTHBI OT HEKOTO TIOA3EMHOTO ci10s cocTaBui 0,84.
W3BecTHO, 94TO TU3IEKTpUIECKas IPOHMUIIAEMOCTb BEPXHETO CJIOS TIOPOJI COCTABIISAET B CpeHeM 12.
OmnpenenuTs ANIEKTPUIECKYIO MPOHUIIAEMOCTD CIIOS IIOPOJ], OT KOTOPOTO OTPA3MIIACh JIEKTPOMAarHUTHAS
BOJIHA, €CJI B JAHHOM paiiOHE He 0OHApyXEHBI JIEKTPOMAarHUTHEIE aHOManni. OIEHUTH TOPOY, OT KOTOPOI
MOTy4CHO OTPAKECHHUE.

Bapmnanr 22.
1. Kakoii Auana3oH 4acTOThI IEKTPOMArHUTHOTO MOJIS HEOOXOIMMO NPUMEHUTh, YTOOBI IPHU MPOCBEYNBAHUI
MacCHBa TIOPOJ MEXKy IBYMS BBIPAOOTKAMHU MOYKHO OBLJIO TIPUHUMATH HAJIC)KHBIN CHTHAJ IPH CBOMCTBAX
MmaccuBa €=12; p=1,0; tgd=0,03. Paccrosaue Mexmy BeipadoTkamu — 200 M.
2. V3amepeHune qu3IeKTPUIeCKON MPOHUIAeMOCTH 00pasa mopo sl IPOU3BOIAMIN MIPH HATMYAN BO3IYITHOTO
3a30pa MexXIy 00pa3oM 1 00KIagKoi KoHmeHcaTopa mupuHoi 0,1 mm. Tommura o6pasma 4 MM, mromanp 13
cM?. 3aMepeHHas BeJIMYMHA eMKOCTH cocTaBuia 16 nd. OnpenenuTth AU3IEKTPUYECKYIO IPOHULAEMOCTh
MOPOBL. Y CTAHOBUTH BETHYNHY OIIMOKH, €CIIA HE YIUTHIBACTCS BO3AYIIHBINA 3230D.

BapuanT 23.
1. OnpenenuTh TUIICKTPUICCKYIO TIPOHUIIAEMOCTh ABYXCIOWHOMN MOPOBI BIOJb U MOMEPEK CIIOUCTOCTH, €CIIH
JUBIIEKTPUYECKas HPOHUIIAEMOCTh IIEPBOTO CJIos — 3, BToporo -9. Pasmepsl o6pasua — miomaas — 25 cM?,
TOJIIMHA TIEPBOTO CIIOSI — 2 CM, BTOPOTO — 3 CM.
2. BomoHOCHBI# ¢i10#i B MOpoiax pacmojiaractes Ha rryouse 3 m, Temmeparypa mopos 5°C. Temmeparypa
MIOBEPXHOCTH MOPOJIBI BHE3ATHO MOHM3MIACK 10 -30°C. OnpenenuTs uepe3 Kakoe BpeMs BoJia B BOJIOHOCHOM
CIIoe HAYHET 3aMep3aTh, eCIU Kod(QPUIHEHT TEMIIEPaTypOIPOBOIHOCTH OPoA cocTaiseT 1,1:103 m%/uac.
Tenmoemkocts opoxa — 0,5 kIx/kr °C, mnotHOCTH mopo — 2000 Kr/mS.

BapuanT 24.
1. ['aGOpo COCTOUT U3 CIEAYIOUINX MUHEPAIOB (OTHOCHTEIBEHOE 00BbEMHOE Co/IepKaHme): Tarnokias — 59%,
poroBast oomanka — 31%, kBapu — 2%, nuput — 4% u rematut — 4%. Iopucrocts radopo — 1,4%. Beraucnnts
TEIJIOEMKOCTb TIOPOJIbI, €CJIM M3BECTHO, YTO TEIUIOEMKOCTH MHUHEPAJIOB ClleAyole — ruarnokiasza — 0,69 Jx/ r
°C; porosoii oomanku — 0,48 [Ix/r °C; kBapua — 0,71 Jx/ r* °C, nupura — 0,5 x/ r* °C; remaruta — 0,63 [Ix/
r °C.
2. CelicMHYECKIM METOOM ITOJIyYeH OTPaKEHHBIN CUI'HAT OT HEKOTOPOl MOBEPXHOCTH, PACIIOIOKEHHOI B
nopojax, npudem npu 6aze 100 M BpeMst pOX0XKISHHUS, PSMOT0 U OTpakeHHOTO Jyueit, cocrauio 0,3 u 0,8 ¢
COOTBETCTBEHHO. OTpenenuTsh IIyOHHY 3aJIeraHus OTpakarolle MOBEPXHOCTH, CIUTAs, YTO OHA
TOPU30HTaJIbHAS.

BapuanT 25.
1. OnpenenuTs K0>(GPUIMEHT OPENTOMIECHAS YIPYTOi BOIHBI Ha FPaHULE pa3ela ABYX IOpo, 06IalaromX
CIEMYIOMIAMH CBOMCTBAMH:
E1=8-10° xr/cM?; v1=0,1; v1=2,6 T/cm3
E>=4-10° kr/cm?; v»=0,2; v2=2,3 t/em®
[TocTpouTh MPETOMIIEHHBIH JIyd IpH yIile MaaeHus, pasHoM 30°.
2. U3BecTHO, uTo Moxynb FOHra ropuoii mopoasr E=3-105 kr/cm?. IIpenen npounocty Ha cxaTtue — 2800 Kr/cm?.
OnpenenuTs yjiedbHYI0 paboTy paspylleHUs JaHHOMH IIOPOJIbI, €CIIM M3BECTHO, YTO MIOPOJIA Pa3pyLIAETCs XPYIKO.

[Mpumepnas Temaruka pedepaToB (Mpe3eHTAN).

1. BaustHrEe COCTaBa U CTPOCHMS TOPHBIX MIOPOJI HA UX MEXaHUYECKUE CBONCTBA.
2. OcoOCHHOCTH MEXaHUYECKHX CBOMCTB CBSI3HBIX TOPHBIX MOPOI.
3. Pasjnyre MEXaHHYECKUX CBOUCTB CKAJbHBIX U PBHIXJIBIX TOPHBIX MTOPO/.




4. B3auMOCBSI3b MEXAaHUYECKHUX CBOMCTB TOPHBIX MOPOJ U TOPHO-TEXHOIOTUIECKUX NaPAMETPOB.
5. MeTonsl UcCIen0BAHNUS U HCIIBITAHUSI MEXaHUIECKUX CBOMCTB TOPHBIX MOPOA.

6. BimsiHUE BIa)KHOCTH CBSI3HBIX TOPHBIX OPOJ Ha MEXAaHUYECKHUE CBOMCTBA.

7. BiusiHuE BIaKHOCTH HA MEXAHUYECKHE CBOMCTBA PHIXJIBIX TOPHBIX TOPOJ.

8. OcobeHHOCTH UCCIENOBAaHUS (PU3UIECCKAX CBOMCTB MEP3IBIX TOPHBIX ITOPOI.

9. CoBpeMEHHBIE METO/IBI ONIPEAEIICHHS U NCCIIEI0OBAaHNS TEIUIOBBIX. CBOMCTB MOPO.

10. Paznuune TEIIOBBIX CBOMCTB CKAJIBHBIX U PHIXJIBIX TOPHBIX MOPOJ.

11. Bypumocts ropHoii nopoasl. [llaporieunoe Oypenue, poTopHOe OypeHuHe.

12. [onsiTue qpoduMocTy ropHOM nopobl. OnpeneneHne YSHEPTUy pa3pyLICHHUS.

13. Onpenenenue TBEPAOCTH TOPHBIX IOPOJ, COMPOTUBIIAEMOCTH FOPHBIX MOPOJ] PE3aHbIO.
14. BypeHue ropHBIX OPOJ TEPMUYECKUM CIIOCOOOM.

15. DnexTpudeckue cocoObl pa3pylIeHUs TOPOA.

16. My mbCHOE 31E€KTPOMAarHUTHOE pa3pyllieHHe TOPHBIX IOPOA.

17. Pazpymenne ropusx mopox CBY — momsmu.

18. Pa3zpymienne TopHBIX TOPO/T JIA3EPHBIM U3ITYICHHUEM.

19. MeToab! 3JIEKTPOruApPaBINIYECKOrO pa3pyLIeHUsI IOPO.

20. KoMOmHIpOBaHHBIE METOIBI Pa3PYIICHHUS IOPOI.

21. YaensHast paboTa pa3pyIieHus, AICTHPAEMOCTh TOPHBIX TIOPOJ.

22. 3agaun HU3NKH TOPHBIX ITOPOJ B pa3paboTKu pecypcocOeperaromeii TopHOH TEXHOIOTHH.
23. TepMOMarHuTHas TUarHocTuka (peppruMarHUTHBIX MHHEPAJIOB.

24. AxtyanpHBIe IPOOJIEMBI COBPEMEHHOTO TOPHOTO IIPOU3BOJICTBRA.

25. KoMIIeKcHOE UCTIONBb30BaHIE MUHEPAIBEHOTO CBHIPhS.

Ilepeyens padoT, BHINOJHIEMbIX B IPOLIeCCe M3YUYeHHs TUCHUILIUHBI (MoayJs, npakTuku, HUP)

1. TlpakTtuueckue pabOTHI B ceMecTpe
2. KontpompHas pabora.
3. TloaroroBka mpe3eHTALMH 10 3aJaHHOH TeMe

OueHoYHbIe MATEPUAJIbI (OLIEHOYHBIE CPEICTBA), MCMOJIb3yeMble JIfl IK3aMeHa

DK3aMeH He IIPeyCMOTpPeH

MeToaHKA OlIEHKH Pe3yJbTATOB 00yUeHHUs 0 IUCUMILIHHE (Moay o, npakTuke, HUP)

e TpebOoBaHUS K OLICHUBAHMIO B COOTBETCTBUH C YUCOHBIM IUIAHOM: 3K3aMeH B 5 cemecTpe.

e Cucrema OLIEeHMBaHHMs, UCIOJIb3yeMasl MperojaBaTesieM s TeKylleld OLCHKH YCIIeBaeMOCTH - 0aJlIbHO-
peHTHHrOBas:
- ocelneHue 3auatuit — 1 6amr 3a 1 3ansTre (Bcero 27 3aHATUH), UTOTO He Oojee 27 0aoB,;
- BBITIOJTHEHUE MTPAKTUIECKHUX PaboT — 10 4 Oara 3a padoTty (Bcero 13 pabdor), utoro He Ooinee 52 6amios;
- BBINOJIHCHUE KOHTPOJIBHOM paboTh — 110 15 6amos;
- BBIIIOJIHEHHE JIOMAIITHETO 3a/1aHus — 10 6 0auioB.
HUTOI'O ue 6osree 100 6amoB B cemecTpe.

e VYcoBue MONydeHHUs 3adera Mo TUCLUILIMHE — Hajauyue He MeHee 60 OayuioB cemecTpoBoil pabOTHI.
BrimonHeHne JoOMamHEro 3alaHMs M KOHTPOJBHOW pPabOTHI Cpeld BCEro MpOYero SBIsieTcs
00s13aTeIEHBIM BUAOM paOOTHL.

6. YHEBHO-METOANYECKOE U HH®OPMALIMOHHOE OBECIIEYEHME JUCHUIIJINHBI
MOAYJA, NPAKTUKH, HUP)

6.1. PekomMenayemasi aureparypa

6.1.1 OcHoBHaA JIUTEpaTypa

O603Haue ABTOpBI, 3ariaBue bubanorexa H3pareancrBo,
HHE COCTABUTEJH o
JI 1.1 PxeBckuid, OCHOBBI (()M3UKU TOPHBIX ITOPOT I'd HUTY «MHUCuC» M. : Henpa,
B.B. : 3-e w3x.,nepepad.u gom. / B.B. 1978 . -390 c. :
PkeBcknii, I'.51. HoBuk . Wi. TBepAas
ISBN 5-247-
00234-2
J1.2 Kprokos I'M. | ®usuka pa3pylieHus TOPHbIX YHuBepcurerckas Mockaa :
TOpoJ IpH OypEeHUU 1 oubmmorexka ONLINE l'opHas kHura,
B3pBIBaHUU: (C MPAKTHYECKUMHU URL: 2006.-T. 1.
PEKOMEHIAIHSIMH ) https://biblioclub.ru/index.ph| VYuebHuk mis
p?page=book&id=100129 | By3oB.-—327c.
—ISBN 5-
98672-024-5.



https://biblioclub.ru/index.php?page=book&id=100129
https://biblioclub.ru/index.php?page=book&id=100129

JI1.3 Kprokos I'M. | ®usuka pa3pymeHus TOPHBIX YHuBepcureTckast Mocksa :

Topo pu OypeHuu 1 oubmmorexka ONLINE MockoBCKHI
B3pbIBaHuM : Pa3nen 1. URL: TOCYIapCTBEHH
Buenpenue 3y0beB B https://biblioclub.ru/index.ph| It ropHbIit
paspyuiaemMmyo mopoy. p?page=book&id=79184 YHHUBEPCHUTET,
Y mapHO-BpaImaTeIbHBIN CII0CO0 2007.-107 c.
Oypenus: yue6Hoe mocobwue, Y. ISBN 5-7418-
II. Pa3pyurenue TOpHBIX TIOPOX 0313-X

pu OypeHun

6.1.2 JlonoJiHMTEJIbHAS JUTEPATYpa

O6o3Haue ABTOpBI, 3aryiaBue bubéaunoreka H3pareancTBoO,
HHE COCTABHTEJIH roj
J2.1 Hosuk I'. 4. OCHOBBI (HPM3UKH TOPHBIX HUTY «MUCuC» Mocksa: MI'H,
Kyssies I'.C. nopoa. COOpHHUK 3a/1a4 U http://elibrary.misis.ru/acti 1970.-250 c.
YIpaKHEHU on.php?kt path_info=ktco

re.SecViewPlugin.actions.
document&fDocumentld=

12621
J12.2 K.U. HaymoB, | OCHOBBI (PM3UKH TOPHBIX HUTY «MUCuCx» Mockaa:
WM. llIsenoB | mopox. [Iporpamma u http://elibrary.misis.ru/acti MITY,
METOJIMYECKHE YKA3aHHS 110 on.php?kt path info=ktco 2008.-23 c.
BBIMOJTHEHHIO KOHTPOJIbHBIX re.SecViewPlugin.actions.
3a1ad. document&fDocumentld=
10188
6.1.3 Metoanueckue MaTepuaJibl
0O603Haue ABTODBI, 3arnaBue Bubnuoteka UznarenbcTBO,
HHUE COCTaBHUTECIIN roa

J13.1

6.2. IlepeyeHnb pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTu « HTEpHET»

91 | www.google.ru

6.3. IlepevyeHb NPOrpaMMHOro odecneyeHust

Im1 WinPro 10 SNGL Upgrd OLP NL Acdmc
I12 Office Professional Plus 2016 RUS OLP NL Acdmc
I3

6.4. llepevyens HHGOPMAIMOHHBIX CIIPABOYHBIX CHCTEM M NMPOodecCHOHATBHBIX 023 JaHHBIX

nuir |

7. MATEPHAJIbHO-TEXHUYECKOE OBECIEYEHUE JUCHUATLTAHBI
(MOJYJISI, MPAKTHKH, HUP)

7.1 Ayn. 114. JleknuoHHas ayaquTopus. AyIUTOPHS IS IPAKTHUECKUX 3aHATHH
IlepeyeHs 0cHOBHOTO 000pYyIOBaHNUS, YI€OHO-HATJIAHBIX TOCOOMIL:

1. KoMIuIekT MyIbTUMEIMHHON anmnapaTypsl:

— CHCTEMHBIH OJIOK 1 MOHHTOP;

— MmyJbTUMeana-mpoekrop BENQ u skpas.

2. KommekT yuebHoi#t Mebenu Ha 60 mocaJoYHBIX MeCT.

8. METOAUYECKHME YKA3AHMUS JJIS OBYYAROIUXCS 1O U3YYEHUIO JUCHUITJINHBI

HpI/ICTyHaH K HU3YYCHUIO JUCHUIUINHBI, CTYJACHTY HCOGXO)II/IMO BHUMATCJIBHO O3HAKOMUTHCSA C TEMATUYCCKHUM
IIJIAHOM 3aHATUH, CIUCKOM PEKOMEHI0BaHHON JIUTEPATYPBHI.

CnezlyeT YACHUTH TOCJIEA0BATCIIBHOCTD BBITIOJITHCHUA WHANBUYaJTbHBIX y‘Ie6HBIX 3aﬂaHHﬁ.

CamocTosTenbpHast paboTa CTyJeHTa Ipenoaraet paboTy ¢ HayqYHOU 1 yueOHO! TUTepaTypoil, yMeHHE CO3/1aBaTh
TEKCThI U TPE3CHTAIUH. ypOBeHB )5 FJ'Iy6I/IHa YCBOCHUA NUCHUIIIIMHBI 3aBUCAT OT aKTUBHOM M CHCTEMAaTHYECKOM
paGOTBI Ha JICKOUAX, H3YYCHHUA peKOMeH}lOBaHHOﬁ JIMTEPATYPHBI, BBIIIOJIHCHUA KOHTPOJIBHBIX IHCbMEHHBIX
3a/laHui.

[pu n3yyeHNH AUCIUILTAHEBI CTYICHTHI BRIIOIHSIOT CICAYIONINE 3aaHUS:

- I3y4Yal0T PEKOMEHJOBAHHYIO HAYYHO-TIPAKTHYECKYIO U YICOHYIO JINTEPaTypy;



https://biblioclub.ru/index.php?page=book&id=79184
https://biblioclub.ru/index.php?page=book&id=79184
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=12621
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- BBITIOJIHSIOT 331aHUs, IPEYCMOTPCHHBIC JIJIsl CAMOCTOSTEIEHOW PaOOTHI.
OCHOBHBIMH BHJIAMH ayTUTOPHOHN pabOTHI CTYACHTOB SIBISIOTCS JICKITUH 1 IPAKTHUECKUE 3aHATHSL.
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