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3akperuieHHas kadeapa Kadenpa roproro nena

HarlpaBnel-me nOoArOTOBKHU

21.05.04 T"'opHoe xneno

OTKpBITEIE TOPHBIE PaOOTHI

Crneunanuszanus
Kpamudukarust
dopma 00yueHus Oynas
OO0mast Tpy10eMKOCTh 33ET

Yacos 1o y4yeOHOMY TUIaHy

TopHBII HHKEHE,

108

B TOM YHCJIC:

ayAUTOPHBIC 3aHATUS

caMocTosITeNnbHas paboTa

YaCoB Ha KOHTPOJIb

CemecTp(bl) H3yUCHUS

34

74

Pacnpeneﬂeﬂne YaCoB JUCHMILIMHBI IO ceMeCTpaM

CIICIUAJIUCT

Cemectp 6 Hroro
Bup 3ausaruit VI PII
Jlexuuu 17 17 17
IIpakTudaeckue 17 17 17
Hroro ayn. 34 34 34
Cawm. pabora 74 74 74
Yacsl Ha KOHTPOJIb - - -
Wroro: 108 | 108 | 108
T'on nHabopa 2018

B pemaxmum 2020 T.

@DopMBI KOHTPOJISL:

3a4er B 6 cemecTpe
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IIporpammy cocraBui:

KazanneB AHTOH AJIeKCaHIpOBHY, JIOIEHT, K.T.H. -
JosmuHocme, yu.cm., yu.38 ®PUO nonHocmero Y nodnuce
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PaGouas mporpaMma JTUCIMITIHHBL
Du3KKa TOPHBIX TOPOT

paspaborana B coorBerctBuu ¢ OC BO:

CaMOCTOSITENIbHO YCTaHABITMBAEMbIN 00pa30BaTENLHBINA CTAHIAPT BHICIIETO 00Pa30BaHUSI — YPOBECHb
crenranuTeTa (eepalbHOTO TOCYAapCTBEHHOTO aBTOHOMHOTO 00pa30BaTENFHOTO YUPEKICHHS
BBICIIETO 00pa3oBaHus «HammoHaapHBINA NCCIET0BATEIHLCKUNA TEXHOIOTHICCKUN YHHBEPCUTET
«MUCuC» no cnermansroctu 21.05.04 T'opHoe neno (mpuka3 ot «02» nexadbps 2015 . Ne 602 0.8.)

Buinyck 2:
om 2 dexabps 2015 2. Ne 602 o.s.

CocraBiieHa Ha ocHOBaHMH yueOHOoro ana 2018 roga nHabdopa:
21.05.04 I'opHoe aeno, OTKPBITEIE TOPHBIE pa0OTHI, YTBEpkKICHHOTO YueHbIM coBeToM HUTY « MUCuCx»
22.02.2018 r., mpoTtokos Neb

Pabouas mporpamma paccMoTpeHa 1 0100peHa Ha 3acelaHnH Kadeapbl
TOPHOTO fiena

HaumeHosanue Kageopsl

ITporokomn ot «23» anpens 2020 r. Ne 9-20

3aB. kadeapoii [']] A.A. KoxxyxoB
H.0. Damunua
«23» anpens 2020 r.
.
PykxoBogurens OITOITI BO
3as.kadenpoii I'JI, A.T.H., JOUEHT A.A. KoxyxoB

— noonucs U.0. Pamunusa



1. HEJIX OCBOEHUMA

Iesau ocBOeHUS AUCHUIINHBI:

— u3ydeHHe (HM3MKO-TEXHHUYECKHX CBOWCTB M (PM3MYECKHMX MPOLECCOB B TOPHBIX MOPOJAaX, 3aKOHOMEPHOCTSX
(opMupoBaHHS W W3MEHEHHS CBOWCTB M NPHHLHUIIAX HMX WCIOJIB30BAaHUS IIPH PEIICHWH 337ad TOPHOTO
MIPOMU3BO/ICTBA;

— npuoOpeTeHNe 3HaHNH O TIOBEICHUH TOPHBIX MOPOJI Pa3IMYHOIO COCTaBa, CTPOSHHS M COCTOSIHUS IIPU JEHCTBUN
(U3HYECKUX W BELIECTBEHHBIX MONEH ((IronmoB), mapaMeTpax, KOJIMYECTBEHHO XapaKTEPH3YIOLIMX UX OTBETHYIO
pEaKLUIo Ha BO3AEHCTBUE, B TOM YHCIIE U TEXHOTCHHOE.

3amaun QUCHUNIHHBI

1. OOBsCHUTH HEOOXOIMMOCTh 3HAHMS (U3MKO-TEXHHMYECKUX CBOMCTB TOPHBIX IIOPOJ Ul TMPOSKTHPOBAHUS H
BEJICHUS IPOLIECCOB JOOBIUHN U ITepepaboTKU MUHEPATBEHOTO CHIPhS.

2. PaccMorperh Jauamna3oHbl HM3MEHYMBOCTH, CHCTEMATH3MPOBAaTh W KIaCCH(UIMPOBATH BCE MHOroodOpasue
MapaMeTPOB, UCTIOJIB3YEMBIX IIPU ONUCAHUU TIOBEACHUS TOPHBIX MTOPO/I.

3. Omnpenenuts GakTopbl, OKa3bIBAIOIINE BIMSHUE HA H3MEHYMBOCTh (PU3NKO-TEXHUYECKUX CBOMCTB TOPHBIX MTOPO.
4. ObocHOBaTh 0a30BBIH KOMILIEKC (PU3MKO-TEXHUYECKHX CBOWCTB TOPHBIX MOPOJ, HEOOXOJUMBIH M AOCTATOYHBIN
JUtsl TH(QOPMATHBHOTO OMHMCAHMS TIOBEICHHS MTOPOIBI Kak 00BhEKTa TOPHOTO IIPOU3BO/ICTBA.

5. OOBSICHUTH NPUHINIHATEHYIO BO3MOXKHOCTh HAlIPaBICHHOTO N3MEHEHHS (PU3NKO-TEXHUYECKUX CBONWCTB TOPHBIX
MIOPOJI B TIPOIIECCax TOPHOTO MPOU3BO/ICTBA.

6. IToka3aTb B3aMMOCBA3b (PM3UUIECKUX CBOIMCTB IIOPOJ] C TOPHO-TEXHOJIOTHUIECKIMHU.

7. JlaTh METOAWYECKHE OCHOBBI 3KCIEPHMEHTAIIFHOTO OIpeneseHus 0a30BbIX (U3MKO-TEXHHYECKHX CBOMCTB
TOPHBIX MTOPOJ.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM IMPOT' PAMMBI

Yacte OITOII BO (6a3oBas, BapuaTuBHas) | basoBas

2.1 TpeOoBaHUA K NpeABAPUTENBLHOM IIOATOTOBKE O0YUYAIOIUXCS —
OpeecTBYIONIE TUCHMINIMHEE (MOLyIH), pakTuky 1 HAP

2.1.1 | AnreOpa, aHanuTH4yecKas reoMeTpus, TuddepeHnanbHble HCUNUCISHUS

2.1.2 | VurerpanbHoe HcyucieHne, tuddepeHuaibHble ypaBHEHUs!

2.1.3 ODYHKITUN HECKOJIBKUX MEPEMCHHBIX, aHATUTHYCCKUE (PYHKITUH

2.1.4 | Teopust BeposITHOCTEH M MaTeMaTHUECKasl CTATHCTHKA

2.15 dusnuyeckre 0CHOBBI MEXaHUKHU

2.1.6 OO01as XxuMus

2.1.7 | Heopranuueckas Xumus

2.1.8 ITone3nbie uCKOMaeMble U KX MECTOPOKACHHUS

2.1.9 CBOICTBA MOJIC3HBIX UCKOMAEMbBIX U TIPUHIIMIBI UX 00OTaICHHUSI

2.1.10 | IToa3eMHast TEOTEXHOJIOIUS

2.1.11 | OTKpbITast Fe0TEXHOIOTHUS

2.1.12 | Opranusanus SKCepuMeHTa

2.2 Hucrumunael (Moaynu), npaktuku 1 HUP, a1 koTopeix HEOOXOAMMO OCBOEHHUE TaHHOM TUCITUTUIMHBI —
MOCIIEAYIOIINE AUCHMIUIMHBI (MOayn), npaktuku 1 HUP

2.2.1 | TexHosnorus u 0€30MaCHOCTh B3PBIBHBIX PadOT

2.2.2 | HayuHo-uccienoBaresibckas paboTa

3. AHAUKATOPbI ®OPMHUPOBAHUSA KOMIIETEHIUMA,
COBMEIEHHBIE C PE3YJBTATAMU OBYUYEHUS 1O JUCIIUIIJIMHE

VK-6.1: ACMOHCTPUPOBATH FJ'Iy60KOC 3HAaHUEC U TIOHNUMaHHUC (I)YH,HaMGHTaHLHLIX HaAyK, a TaKXXC 3HaHUA B
MCKAUCHUIITIMHAPHBIX 00J1acTIx HpO(i)CCCI/IOHaJ'IBHOI\/'I JACATCIBbHOCTU

3HaTh! 3-1. JInana3zoHsl M3MEHYNBOCTH ¥ €AMHUIIBEI H3MEPEHUS] OCHOBHBIX MTapaMETPOB, XapaKTEPH3YIOIINX
0a30BBIC CBONHCTBA TOPHBIX MTOPOI.

3-2. OU3UYECKYIO CYIHOCTh MPOIECCOB, MPOTEKAIOIINX B TOPHOI MOPOJIE, KaK MOJTUMUHEPATBHOM
cUCTEME, TIPH ACHCTBUH (PU3NUECKHX W BEIIECTBEHHBIX MOJIEH; IPUPOAY BIMSIHUS OCHOBHBIX
0CcOOCHHOCTEH COCTaBa U CTPOSHHUS TOPHBIX NMOPOJI Ha (PU3HKO-TEXHUUECKUE CBOMCTBA.

YMeTh: V-1. OnpenensiTh SKCIEpUMEHTATLHO 0a30BbIe (PU3NIECKHE CBOWCTBA TOPHBIX MTOPOI.
VY-2. BBINOJHATH TEOPETHYECKYIO OLICHKY BIUSHUS HM3MEHUYUBOCTH (PH3MYECKUX CBOHCTB TOPHBIX
1opoA Ha A3 PEeKTUBHOCTh TOPHOTEXHOJIOTHUECKHUX MPOIIECCOB

Biagetn H-1. TepmuHoNOTHEH B 006JaCTH (PU3UKK TOPHBIX IMOPOJ, HABBIKAMHU PabOTHI CO CIIPABOYHOMN
HAaBBIKOM: | JIMTEpaTypOU.

ITK-3.1: roTOBHOCTH y4acTBOBAaTh B HCCIIEIOBAHUIX OOBEKTOB ITPOPECCHOHAIBHON NESTEIBHOCTH U UX
CTPYKTYPHBIX 2JIEMEHTOB




3HaTh:

3-1. HopmaTHBHBIE JOKYMEHTHI IO O€30MIaCHOCTH U MPOMBIIUIEHHON CAaHUTAPHUH MIPH
MIPOSKTUPOBAHUH, CTPOUTENILCTBE M AKCILUTyaTallMU MPEANPHATHIA 0 100bI4e U nepepaboTKe MOJe3HbIX
HCKOIAEMBIX.

YmeTs: V-1. Pa3pabarbIBaTh TUIaHBI MEPOTIPUSATHH 110 peaTN3allii TEXHOJIOTHIECKOTO perjiaMeHTa MpOoIecCcoB
JOOBIYM U TIEPEPAOOTKH MOJIC3HBIX HCKOIACMBIX.

Bnagers H-1. CoBpeMeHHbIMU METOAAMH HAY4HBIX UCCJIEJOBAaHUN B 00JIACTH (PM3MKH FOPHBIX TOPOA U

HAaBBIKOM: | MPOLIECCOB TOPHOTO MPOU3BOJICTBA.

ITK-3.2: roTOBHOCTb BBITIOJIHATH SKCIIEPUMEHTAIIBHBIEC U JIa00PaTOPHBIE HCCIIEI0BaHUS, HHTEPIPETHPOBATh
[IOJIYYEHHBIE PE3YJIbTAThl, COCTABILATh U 3aIHAILATh OTYETHI

3HaTh:

3-1. [IpuHIUIBI METOIOIOTHYECKOTO 00ECTIeYeHNs] IOCTAHOBKY M IIPOBEACHNUS 3KCTIEPUMEHTAIBHBIX
HCCIIeJOBAaHUH.

3-2. DneMeHTHl MaTeMaTHYeCKOl CTaTHCTHKH, UCTIOJIb3yeMbIe TTpH 00paboTKe pe3yiIbTaToB
HU3MEpPEHUH.

YMeTh:

V-1. BRIBIATE HOBBIE 3aKOHOMEPHOCTH B3aUMOJICHCTBHUS TOPHBIX ITOPO/T C MOJISIMH PA3INIHOMN
(u3nIecKoil MpupoIBEI U pa3padaThBaTh HA STOW OCHOBE HOBEIC METOABI KOHTPOJIS M YIPABICHHUS
CBOICTBaMH.

VY-2. UHTepnpeTHpoBaTh MOMyYSHHbIE PE3YJIbTaThl AKCIIEPUMEHTAIBHBIX JAHHBIX C YCTAHOBICHHEM
KOPPEIJSIIHOHHBIX 3aBUCUMOCTEH

Bnanets
HaBBIKOM.

H-1. YcranoBnenus: KOppeNsSIMOHHBIX 3aBUCHMOCTEH, NCTIONB3yEMBIX AJISI OLIEHKH MHOTO(aKTOPHBIX
3aBHCHMOCTEH CBOMCTB TOPHBIX IMOPOJ OT BHEITHUX (PU3UIECKUX BO3ACUCTBUHI €CTECTBEHHOTO H
TEXHOTCHHOI'O MPOUCXOKIACHUA.

4. CTPYKTYPA U COAEPKAHUE

Kox
3aHSTHS

HaumeHoBaHue pa3/iesioB U TeM
/Bua 3ansiTHSA/

Cemectp

Koua-
BO
4acoB

Komnerenuuu

Jlutepatypa

IIpumeuanue

1

Paznen 1. [lonsiTHe 0 MUHEpAJIAX U
TOPHBIX NOPOAX KAK 00beKTAaX FOPHOIo
NPOM3BOJCTBA.

4
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Beesenne. OCHOBBI
MeTaJLIyPru4ecKoro npou3BoaCTBa.
MecTo (hu3HMKH FOPHBIX HOPOJ CPENH
IPYTHX HAayK [0 0OBEKTaM, METOaM
HampaBJICHASM HCCIIEI0BAHIH.
OCHOBHbIE TIOHATHS H ONPEICTCHHUS]
(U3MKU TOPHBIX TIOPOJI, IOHSTHS O
(M3MKO-TEXHNUECKHUX CBOHCTBAM H
(u3Mgeckux mporeccax B 00pasuax
TOPHBIX MOPOJ U MACCHBAX.

Ipremsl onMcanus U KONTMYECTBEHHAS
XapaKTEePHCTHKA COCTAaBA M CTPOCHUS
TOPHBIX OPOX

[nexuus/

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

J1.1
112
JT1.3

1.2

XapakTepUCTHKA JIEMEHTOB CTPOCHUS
TOPHBIX OPOJA. TekcTypa FOpHBIX IOPOLI.
CTpyKTypa rOpHBIX OPOJI.
T'ereporeHHOCTH FOPHBIX OPOA. MeTobI
KOJIMYIECTBEHHOT'O OIHCAHUS CTPOCHUS
TOPHBIX TOPO.

[nexuus/

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

JT1.1
112
J11.3

1.3

HedextHOCTH TOPHBIX TIOpOI. [ToHsITHE O
MPEeICTABUTEIIBHOM 00beMe TOPHOM
mopobl. Pa3HOypOBHEBbIE MOZICITBHBIC
MPEICTABICHUS O TOPHBIE TIOPOJIBL.
Du3NKO-XUMHYECKHE, TeTporpaduyeckue
¥ TeHETHYECKUE KITACCH(DUKAIIMI TOPHBIX
TOPOJI.

/nexmus/

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

111
112
JT1.3

Pa3znen 2. ®usnveckue siBJIeHUsI B
TOPHBIX MOPOIAX W MACCHBAX.

21

®du3nueckue npouecchl B ropHbIX
nopoaax. Bunsl pu3nueckux monei.
W3menenue coctaBa, CTpOSHUS U
COCTOSIHMS TIOPO/IbI TIPH IEHCTBUM
¢dusnyeckux nonei. [TapameTps
H3MEHeHHs (PH3UIECKUX CBOMCTB
/nexuus/

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

JT1.1
112
J11.3

2.2

DneMeHTHI CTaTUKH U JUHAMHKU
JKHKOCTEH! ¥ Ta30B B TOPHBIX MOPOAAX.
I'uaporasoiMHaMHU4eCcKHe CBOKWCTBA

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

JI1.1
112
J1.3




ropHsIx nopoa. KonnuectseHHbie
napameTpbl. MEeTOIbI UX ONpeIeICHUs..
BrusiHie cTpoeHHst IOPO/I 10
THAPOra30JMHAMHYECKUE CBOUCTRA.
[nexuus/

2.3 DuU3NKO-TeXHUIECKUE TTapaMeTPHL.
Buemnue u BHyTpeHHHE (DaKTOPBI,
BIUSIOIIIE HA YUCICHHOE 3HAYECHHE LI
rnapaMeTpoB. BiusHue MUHepaJbHOTO VK-6.1, 3-1, 3-2 ’
1 112
COCTaBa M CTPOCHHS IIOPOJ] Ha UX TIK-3.2, 3-2 13
cBoiicTBa. ba3oBble Qu3HKO-TeXHHUESCKUE ’
rapaMeTphbl TOPHBIX MTOPOJ.
/nexkuus/
2.4 Kraccuduxanus u macnopru3anys
J1.1
TOPHBIX MOPOJ] IO (PU3MYECKUM M TOPHO- VK-6.1, 3-1, 3-2
o 1 112
TEXHOJOTUIECKHUM CBOMCTBAM. TIK-3.2, 3-2 13
/nexumst/ )
3 Pa3znen 3. Mexannueckue CBOiCTBa 1
TOPHBIX NIOPOJl H MACCHBOB
3.1 Busl MexaHHYECKOr0 BO3EHCTBHS Ha
ropHsle nopofpl. CTaTHyecKue u
JIUHaMu4eckue Harpys3ku. Hanpspkenus n VK-6.1, 31, 3-2 JI1.1
Je(opMaruy B TOPHBIX MOPOJAX. 1 HK-3.2.3.2 112
AHM30TpONHs CBOWCTB. Bupl nosneit - J1.3
HaNpspKeHus 1 AedopManuid.
/nexuus/
3.2 MacurrabHast KiaccHUKALHS.
B3anMoCBsI3b Pa3IUUHEIX BHIOB
HanpspxkeHud. CraTnueckue
XapaKTePUCTHKH NOJLT HANPDKEHUH 1 VK-6.1,3-1,3-2 J1.1
nedopmarmii. Ypyrue cBoiicTBa FOpHBIX 1 J1.2
o IK-3.2,3-2
nopoJ. TeH30ps! HaNPsHKEHUH 1 JT1.3
nebopmaruit. Biausaue coctaBa u
CTPOEHHS IOPOJ] Ha HX YIPYTHe CBOIHCTBA.
/nexuus/
3.3 TInacTU4HOCTH TOPHBIX TOPOI.
dusmpyeckas Ipupo/ia IIACTUIHOCTH.
[ToBeneHue roOpHBIX IOPOJ IPH ACHCTBUH 11
JUTMTENBHBIX HAarpy30K. Peonornueckue YK-6.1, 3-1, 3-2 '
o 1 112
CBOMCTBA TOPHBIX MOPOJ. IK-3.2,3-2 113
KonnuectBeHHBIE MapaMeTpbl. MeToab! ’
aHaN3a PEOJOTUUECKHX CBOKCTB.
/nexumust/
3.4 Ynpyrue cBoHCTBa FOPHBIX TTOPOJI. VK-6.1, ¥-1,
/ npakTHKa / v-2 1.2
2 TIK-3.1, H-1 J1.3
IK-3.2,¥-2, 122
H-1
35 IIpoyHOCTHBIE CBOICTBA TOPHBIX MTOPO/. VK-6.1, V-1, J1.2
/ npakTHKa / 2 V-2 1.3
TIK-3.1, H-1 J122
3.6 Brusinue cTpyKTypHO-TEKCTYPHBIX VK-6.1, V-1,
0COOEHHOCTEH Ha MEXaHUUEeCKUe CBOUCTBA v-2 112
TOPHBIX TIOPO/I. 2 TIK-3.1, H-1 JT1.3
/ mpakTHKa / IK-3.2, V-2, J12.2
H-1
3.7 OnpeeneHue NPOYHOCTHBIX TApaMETPOB VK-6.1, V-1, J11.2
TOPHBIX OPOJ 2 V-2 13
/ npakTHka / MK-3.1, H-1 J12.2
4 Pa3neun 4. TemoBble u
3JIeKTPOMATHUTHBIE CBOHCTBA TOPHBIX 15
1OPOJl M MACCHBOB
4.1 3aKOHOMEPHOCTH PAaCIPOCTPAHEHHS H
HAKOTUJICHUS TeIIa HEOAHOPOIHON TOPHOM
opo1oi. MeTob! onpeaeaeHus
TEIUIOBBIX CBOICTB TOPHBIX MOPOJ. Buubr
TEPMHUUYECKHX HANPSHKEHUH B TOPHON
nopoze. TemnoemkocTs U
TEILIONPOBOIHOCTD K VK-6.1, 31, 3-2 JT1.1
TEMIIEPaTypPOIPOBOIHOCTh TOPOJI. 2 J11.2
IK-3.2, 3-2
BiusHue MuHEpanIbHOrO COCTaBa, JT1.3
CTPYKTYPHBIX OCOOCHHOCTEH, TOPUCTOCTH
BIIAXXHOCTH. Bupl aniexTpudeckon
TIOJIIPU3AIMH TOPHBIX opoj. Ocodsle
CITy4ay IOJSIPU3AH MUHEPAIOB 1
TOPHBIX IIOPOJI.
[nexumust/
4.2 JlysexTprueckast MpoOHUIIAEMOCTh 2 VK-6.1, 3-1, 3-2 JI1.1




TOPHBIX OPOJ. BrusiHue gacToTst
3JIEKTPHUYECKOTO TI0JISl Ha
MOJISIPU3YeMOCTb. BiisiHUE cocTaBa U
CTPOCHHS Ha AUDIEKTPUIECKYIO
MIPOHHUIIAEMOCTh. METO/IbI OIpe/ICIICHNSI.
DJEKTPOXUMHYECKasi aKTHBHOCTh TOPHBIX
MopoJ. DIEKTPHIECKasi HPOBOAUMOCTh
ropHsIX nopoj. KonnuecTBeHHbIe
napameTphbl. 3aBUCUMOCTb OT COCTaBa U
CTpOCHHs MOPObl. MeTOIBI OmpeaeeH s
MPOBOAUMOCTH. J[M3JIeKTpHUYECKUE TOTEPH
TOPHBIX IIOPOJ.

/aexkmusi/

IK-3.2, 3-2

112
J11.3

4.3

MarnuTHble CBOWCTBa FOPHBIX TTOPOJI.
KonnuectBenHble HapaMeTpsl.
®deppuMarHeTH3M IPUPOAHBIX OKCHIIOB.
Bnmsaue coctaBa u ctpoeHus Ha
MarHuTHBIC CBOMCTBA. MeTO bl
OINpe/IeTIeHHs MArHUTHBIX CBOMCTB
TrOpHBIX nIopoa. TepMoMarHuTHbIE
HcceoBanus (pa3oBBIX EPEXOJOB B
OKCHIaX JKeJe3a OCHOBHBIX MUHEPAJIOB
JKese3HbIX pya. EcrecTBeHHas
PaJlOaKTUBHOCTb F'OPHBIX 1OpOA. Bubt
€CTECTBEHHOM PaJMOAKTUBHOCTH.

D dexThl B3aUMOJICHCTBUSI TOPHBIX TTIOPOT
C MOHU3UPYIOILUM U3JTyYEHUEM.
Tornomenue nznyuenuii. Paguanuonssie
CBOICTBa TOPHBIX MOPOJI.
Konnuecrsennble napameTpsl. MeTo bl
onpeneneHus. Biausuue cocraBa u
CTPOCHHUS TIOPOJ Ha palalliOHHbIE
CBOIicTBa.

[nexkuus/

YK-6.1,3-1, 3-2
IK-3.1, 3-1
IK-3.2, 3-2

JT1.1
J11.2
J11.3

4.4

BounHoBBIE CBOICTBA FOPHBIX TTOPO/,.
/ npakTHKa /

VK-6.1, V-1,
v-2
TIK-3.1, H-1

112
JT1.3
J122

4.5

MarHuTHBIE CBOHCTBa (heppPOMArHUTHBIX

pyn
/ npakTHKa /

VK-6.1, V-1,
v-2
TIK-3.1, H-1
IK-3.2, V-1

112
J11.3
122

4.6

BsaumoneiicTBue 35€KTpOMarHuTHOTO
M3Iy4YeHHUs C TOPHOIT mopoaoi
/ npakTHKa /

YK-6.1, V-1,
v-2
TIK-3.1, H-1
IK-3.2, V-1

112
J11.3
122

4.7

Onpenenenue kK03(GUIHEHTA TEIOBOTO
JIMHEHHOTO PACIIMPEHUS TOPHBIX MOPOJ
/ npakTHka /

VK-6.1, V-1,
V-2
TIK-3.1, H-1
IK-3.2, V-2,
H-1

112
J11.3
122

4.10

KonrponbHas pabora
/ mpakTHKa /

VK-6.1, V-1,
y-2

J12.1

CamocrosiTebHas padoTa CTyAeHTa

74

5.1

TeMsl 71 TOTIOTHUTENBHON MTPOPaOOTKH:
1. [TpuHIUnIB KNaccupuKauu
(hH3UUECKIX MPOIIECCOB TOPHOTO
MIPOM3BOJICTBA.

2. BiusiHue N3MEHYMBOCTH CBOWCTB ITOPOJ
Ha 3 PEKTHBHOCTH (HUIMUECCKUX
MPOLIECCOB FOPHOTO MPOM3BOICTRA.

3. OCHOBBI IIpHeMa pacyeTa Pa3IMIHbIX
TEXHOJIOTHIECKUX MIPOLECCOB B
3aBHCUMOCTH OT CBOWCTB MOPO/I.

4. CyuiHoCTb M K1acCu(UKaIs
(hM3UYECKIX MPOIIECCOB TOPHOTO
MIPOU3BOJICTBA.

5. IIpupona 1 3aKOHOMEPHOCTH
HAaIPaBJIEHHOTO U3MCHEHUSI COCTOSIHUS 1
CBOJCTB TOPHBIX MOPO/I.

6. IHHOBAIIMOHHbIE TEXHOJIOTHH
PAIMOHAIBEHOTO HCTIONB30BaHUS
MUHEPaJIbHBIX PECYPCOB M TEXHOTCHHOTO
CBIPBSL.

7. OcobeHHOCTH (PU3MKO-TEXHUICCKHX
CBOWCTB MUHEPAJIBHOTO CHIPhSI
TEXHOTCHHBIX MECTOPOIKICHUH.

8. ObocHOBaHNE U OCHOBBI Pa3pabOTKH
9HEProeMKOM U pecypcocOeperarorei

56

VK-6.1, 3-1, 3-2
IK-3.1,3-1
MK-3.2,3-2

JT1.1
J11.2
Jq13




TOPHON TE€XHOJIOTHH.

9. IlepcrieKTUBHbIE HATIPABICHHUS
Pa3BUTHS KOCMHYECKHUX TOPHBIX
TEXHOJIOTHH.

5.2 BrInosiHeHHE TOMAIIIHETO 3aJaHus VK-6.1. H-1 J1.1
TOIrOTOBKA MPE3CHTAIUY 110 33 JaHHOU 7 J1.2

ieMe) p 6 18 IK-3.1, H-1 113

IK-3.2, V-2 1122

5. ®OHJ OHEHOYHBIX MATEPHAJIOB

KoHnTposbHble BONPOCHI /ISl CAMOCTOATEIbHOM MOAr0OTOBKHU K TeKYyLIel aTTecTaluu
10 UTOraM M3Y4YeHMsl JTUCHUILIMHBI (MoayJsi, npaktuku, HUP)

BapunaHTbl KOHTPOJIBHBIX PA0OT IS TEKYyIIEH aTTecTaIiy.

Bapmuasnr 1.
1. Omnpenenuts H3MEHEHUE MOTYJISL YIIPYTOCTH TIPH H3MEHEHUH KO3 (PHUIMEHTa TOPUCTOCTH TOPHOU Topoas! oT 0,7
1o 1,3. Coenath BBIBOS.
2. Onpenenuts K03QGHUIMEHTH IIIACTHIHOCTH Ky M XpYIKOCTH HOPOHI Ky, €CITH H3BECTHBL: G, = 140 MIla; E =
80 I'lla; o =40 MlIla; E,,, = 20 I'Tla.

Bapmnanr 2.
1. CpaBHUTE MOPUCTOCTH TOPHBIX TIOPOJT M CIENIATh BBIBOI, €CIIM U3BECTHO, UTO Y mepBoro obpasna K, = 0,35, ay
BTOPOT0 MOPHUCTOCTD Po= 27%.
2. Hunuuapuyeckuit o6paser] HauanbHOU uiuHo# | = 60 MM u quamerpom d = 40 MM Ipu AEHCTBUM CKUMAIOIIEH
cuibl F = 40 xH, ucneiTeiBaet yrnpyrie aeopmanuu: mpoaonsayto Al = 74 mkm u monepeunyro Ad = 12,6 MxM.
Omnpenenutsb kodpunuent [lyaccona, moxyns FOHra, koaddurmeHt ynpyrocty npu caBure.

Bapuanr 3.
1. ITecuanwk ¢ 00BEMHOM TUIOTHOCTHIO p =2660 kr/m® nmeer k03 uipent nopucroctu K, = 0,12. Onpenenutsb
IUTOTHOCTh MHHEPAIEHOTO CKEJIeTa U yCIbHBII BEC MOPOAbI.
2. OnpenenuTs KO3(QGHUINEHTH! IIACTUYHOCTH K,y X XPYIIKOCTH ITOPOBI Kyp, €CIIM H3BECTHBI: Oy = 280 MIla; E =
70 I'Tla; o= 260 MIla; E,,, = 60 I'Tla.

Bapmuasnr 4.
1. Byaer Jid OTaMYaThCsl BEMYMHA TNIOTHOCTH MUHEPAIBHOTO CKENIETa OT 00BEMHOM MIIOTHOCTH TOPHOM MOPOIbI
py u3MeHeHun Kod(hunuenta mopucroctu ot K, = 0 10 K, = 1,2. JlaTs cpaBHEHHE.
2. OnpeienuTh npeesbl MPOYHOCTH MPH CKATHU Gy JAJISI 00pa3IioB TOPHOU MOPObI ¢ pazmepamu 3epen d; = 0,2
MM, d; = 1,4 mm, dz = 4,2 mm, ecim 11st Beex o6pasos k, = 0,09.
Ipemen mpoYHOCTH [T aBCOMIOTHO HEMOPUCTOTO 00pa3iia BIPAKAETCS IMITUPUUECKON 3aBUCHMOCTBIO:
Oexo = 1100-d™2, kre/em?, rae d —pa3Mep 3epeH B MM.
TMokasarens Gopmbl mopoBoro mpocTpancTsa a = 2,7. [Toctpouts rpaduk 3aBUCUMOCTH: 0, =f(d) u caenars
BBIBOJI.

Bapuanrt 5.
1. Monyss FOnra s anesposura cocrasmsier E= 35 I'Tla, a ko3 GUIHMEHT TUIACTHIHOCTH TIPH 3TOM paBeH K, =
0,75. Uemy Oynet paBen moxyns Aedopmanuu E,e4?
2. OnpenenuTs BenuIuHy Moyt KOHTa ropHoi mopozs! ¢ mopucTocThio P= 14%, ecnu MOy yIpyrocTH
MuHepasibHOTO ckenera paBeH 80 ['Tla. Onpeaenuts BenuyuHy Ko GUIMEHTA YIPYTOCTH MPH CABUIE, SCITH L =
0,31.

Bapuanr 6.
1. Ilpenen ynpyroctu necyanuka coctasisieT o = 50 MIla, a 6., = 190 MIla, npu 3ToM nonHas muacTudeckas
nedopmanus cocrasinser 1,5 107 . Onpenenuts MOLYIb MIACTUYHOCTU TOPOJBI.
2. Moyt yIipyroCcTH TOPHOM TTOpoIbl ¢ Kodddurmentom mopucroctu K, = 0,66 cocrasmsier 110 I'Tla, mpu 510
Moxyns FOHra MuHepagpHOTO ckenera paBeH 260 I'Tla. OnpenenuTs BeNWYUHY ITOKa3aTelsl IIOPOBOTO IPOCTPAHCTBA
a.

Bapuant 7.
1. OnpenenuTs MOAYJIb IPOAOIBHOMN JeOopManui MarHeTUTa, €CIIH IPeer NIPOYHOCTH IIPU OJHOOCHOM CKATUH
cocraBui 270 MIla, a mosHast oTHOCHTENNbHAs TedopMarirs 00pasiia CocTaBisia 5,2 MM.
2. Monyns lOnra Eq 6611 onpeniesien Ha kyonudeckoM oOpasie co ctoponoii 50 mm nipu Harpyske 28 kH. Ilpu
JPYTHX MCIBITAHUAX TOH >Ke Mopoabl onpeaenuian Mmoayis FOura E; npu Harpyske 62 kH. B oboux ciryyasx
Jedopmannu 6pun ynpyrumu. HackosbKo oTiIMUaroTes Ipyr oT apyra 3HaueHus: Eq u E4, eciiit n3BecTHoO, 4TO




3aBUCHMOCTH E OT BENMYHHBI CKMMAIOIINX HATPY30K BhIpaxkaetcsi hopmyioit E; = Eq (1+ 1,6:Inc1/00.).

Bapwuanr 8.
1. Onpenenuts BETUYUHY MOYJIS POJOJIBHOM JeopManuu u3BecTHsKa, ecu v = 0,32; ynpyrue nedhopmamuu
cBura y = 3,2-10°° M, a mpesieNbHbIe KacaTe/bHbIE HAIPSKEHHS COCTaBNSIOT T =26 MITa.
2. OnpeienuTh Mpeesbl MPOYHOCTH P CIKATHU Gy, JAJIS 00pa3IioB TOPHOM MOPObI ¢ pasmepamu 3epen d; = 0,6
MM, d; = 2,4 mm, d3 = 5,2 Mm, eciu itst Beex 06pasoB k, = 0,16. Ipenen mpoYHOCTH 1151 a0COIIOTHO HEMIOPUCTOTO
00pas3iia BEIpakaeTcsi SMIUPHUICCKON 3aBUCUMOCTBIO:
Gexo = 1100-d™2, kre/em?, e d —pa3Mmep 3epeH B MM.
Iokasarens Gopmbl mopoBoro mpoctpancTea a = 1,7. [locTpouts rpaduk 3aBUCUMOCTH: 7, =f(d) u caenars
BBIBO/I.

Bapmanr 9.

1. Onpenenuts KOAQPUIHEHTH aHU30TPOITUH CBOMCTB JIJIsI JIEBPOJIMTA, €CITd MOIyb FOHra onpenenex
MIePIIEHANKYIAPHO cioucTocTH U paBeH 17,2 ['Tla mpu v = 0,29; 11 onpeneneHHOro BAOIb ciouctoctd E =26,7
I'Tla mpu v = 0,25.

2. OnpenenuTh Mpenesbl MPOYHOCTH MPH CIKATHHU G U151 00pa3IoB TOPHOI MOPOBI ¢ pazmepamu 3epeH d; = 1,6
MM, d; = 3,4 mm, d3 = 4,8 MM, eciu 1715t Bcex 06pasoB K, = 0,4. [peaen npouHOCTH 715t aOCOTIOTHO HETOPUCTOTO
o0pasia BeIpaykaeTcsl SMIIMPUIECKON 3aBHCUMOCTEBIO!

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

[Moka3zarens hopMbl mopoBoro npoctpancTea a = 3. [locTpouTh rpaduK 3aBHCUMOCTH: 0, =f(d) 1 caenatsb
BBIBO/I.

Bapmuanr 10.
1. Onpenenuts MOIYTh 0OBEMHOTO CKaTHS KBApIIUTA C
E = 6,7 I'Tla, ecnu npu UCIBITAHUK HA CokaThe 00pasla NMIMHIpuiecKor Gpopmsbl umnHOM L = 150 mm,
nauametpom d = 40 MM, OTHOCHTEITBHO TIPOOIIbHBIE Aedopmariuu coctaBuwiu AL =1,5 MM, a OTHOCHTEIBHO
nonepeunsie Ad = 0,1 MM,
2. JIst ucTibITaHHBIX 00pa3oB nopo sl kKoadduiment [Tyaccona cocrasmser v >0,35. beutu momy4eHs
cIIeyIoOUINe YHCIICHHbIe 3HaueHus ynpyrux napametpoB:32,6 ['Tla; 7,4 I'Tla; 20 ['Tla; 43 I'Tla. Iloka3zath kakum
napamerpam E, K, G OyxyT cooTBeTCTBOBATH MOTyUECHHBIE YHCIIEHHbIE 3HaueHns1. OTBET 000CHOBATH.

Bapuanr 11.
1. Onpenenuts Moxyns FOHTa 00pasiia 6a3ansTa KyOmdeckoi (POpMBI CO CTOPOHOM 5 €M, €CITH TIPH UCTIBITAHUT
METOJIOM OJJHOOCHOTO Harpy»keHus ¢ cuioit F = 20 kH, n3MeHeHne mpooiasHoro pasMepa coctasmio AL =1
MKM.
2. Monaynb 00séMHOTO cxxatus mopoasl cocrasisiet 80 I'Tla. Onpenenuts Bennunny kodddunuenta [Tyaccona,
€CJIM MOJYJIh YIPYTOCTH MHUHEPAIBHOTO ckeseTa coctaBisieT 255 ['Tla, a mopuctocts mopoasl P=35%.

Bapmnanr 12.
1. Monyns FOHra munepanbsHoro ckenera cocrasisier 73 I['Tla. YUemy Oyner paBen Moayis FOHra moposist ¢
mopuctocTeo P = 15%, ecnu mapametp GopMbl TOPOBOTO MPOCTPAHCTBA PaBEH 3.
2. JInst ucTibITaHHBIX 00pa3oB mopo sl kKoadduiment [Tyaccona cocrasnser v >0,35. beutn momy4eHs
CJIeAYIOUINE YMCIICHHbIE 3HAUE€HUs YIIPYTUX MapameTpoB:2,66- 10° MIlIa; 5,32- 10* MIlIa; 1,96- 10° MIla; 1, 4- 10°
MITa. ITokasaTe kakum napamerpam E, K, G OymyT cooTBeTCTBOBaTH MOMyUYEeHHBIE YHCIEHHbIEC 3HaueHus. OTBeT
000CHOBATH.

Bapmanr 13.
1. ITapamerp GopMbI TOPOBOTO MPOCTPAHCTBA & = 2, IPU TOPUCTOCTH MOpo sl P = 8%. Onpenenuts npeaent
MIPOYHOCTHU Ha CKATHE MUHEPATBHOTO CKEJIETa YePEe3 Gy MOPOIHL.
2. Jlns MCTIbITaHHBIX 00pa3ioB mopoabl kKodddumnuent [lyaccona coctapiset v >0,35. Bputn moydeHsI
CIe/TyIOIIME YHCIICHHBIC 3HAUCHHs YIPyTuX napamerpos: 80 I'Tla; 2,24-10° MITa; 1,92-10° MITa; 2,88 Tla.
[Nokazats kakum napamerpam E, K, G OynyT cooTBeTCTBOBATH MOJIyYeHHBIE YHCIEHHbBIE 3HaueHHs. OTBET
000CHOBATH.

Bapmnanr 14.
1. Crnoucrast TopHast MOpoIa COCTOUT U3 CIEAYIOMHX MUHepanoB: remaTtuta ¢ E; = 212 I'Tla, kansrmra ¢ E, = 83
I'TIa, maraetuta ¢ E; = 100 I'Tla u opToknaza ¢ E4 = 63 ['Tla. OTHOCHTENEHOE 00BEMHOE COAEpKAHNE MUHEPAJIOB
B mopoge cocrasisier: Vi = 0,3; V, =0,25; V3 = 0,4; V4, = 0,05. Openenuts 3HaueHne Moayis FOHra B1oms
CIIOMCTOCTH.
2. Ins ucTibITaHHBIX 00pa3noB mopoasl koaddunueHT [lyaccona Haxomutes B npeaenax 0,13<v<0,30. beumn
TIOJTY4EHBI CIEAYIOIINE YUCICHHbBIE 3HAUCHNUS] YIIPYTHX apaMeTpPOB:




3,22:10" Ia; 5,62 10" ITa; 46 T'Tla; 18,4 I'a.
IMokazath kakum napamerpam E, K, G OyyT coOTBETCTBOBATH MOJIyYSHHbIE YHCICHHbBIE 3HaUeHus. OTBeT
000CHOBATE.

BapuanT 15.
1. l'opHas mopoaa npejacTasiser coboit cMech MuHepanoB: kBapua ¢ E; = 96 I'Tla, muputa ¢ E; = 140 I'Tla,
Maraetuta ¢ E3 = 105 I'Tla u cepnientrna ¢ E4= 50 I'Tla. OTHOCHTETBHOE 00BEMHOE COICPIKAHIE MUHEPAJIOB B
mopone cocrasisier: Vy = 0,4; V;, =0,15; V3 = 0,35; V, = 0,1. Onpenennuts MOAYb yIPYTOCTH ITOPOIBL.
2. J11st ucTibITaHHBIX 00pa3oB nopo sl ko duiment [lyaccona Haxoautes B npenenax 0,13<v<0,30. beun
MTONTYYCHBI CIIeIYIOIINE YUCICHHBIC 3HAUCHUS YIIPYTHUX MTapaMeTPOB:
2,87-10% ITa; 7-10'° Ia; 42 I'a; 80,5 ['a.
IMokazath kakuMm napamerpam E, K, G OyyT cOOTBETCTBOBATH MOJNyYCHHbBIE YHCICHHbBIE 3HaueHus. OTBeT
000CHOBATH.

BapuanT 16.
1. Crnoucras ropHast IOpoJia COCTOUT U3 CIEeAYIOMNX MUHepasioB: remaruta ¢ E; =212 I'Tla, kanbuura ¢ E; = 83
I'Tla, maraetuta ¢ E3 = 100 I'Tla u opTokiasa ¢ E4 = 63 I'Tla. OTHOCHTEIEHOE 00BEMHOE COJICPKAHNE MUHEPATIOB
B mopoje cocrapisier: Vi = 0,3; V, =0,25; V3 = 0,4; V4 = 0,05. Onpenenuts 3HaucHre Moy FOnra
MIEPIEHANKYJISIPHO CIIOUCTOCTH.
2. J11st ucTIbITaHHBIX 00pa3oB nopo sl kKoapduiment [lyaccona Haxoautes B npenenax 0,13<v<0,30. beun
MOJIY4Y€HBI CIEAYIOLIME YUCICHHbIE 3HAUEHHS YIPYTUX apaMeTpoB: 3,2+ 10* IMa; 1,37-10* Ia; 352 I'a; 178
I'Tla. ITokazaTs kakum mapamerpam E, K, G Oy1yT cooTBeTCTBOBATH MOMTyUYEeHHBIE YHCIEHHbIE 3HaueHns. OTBeT
000CHOBATH.

Bapmanr 17.
1. Kosdpurment o6bemuoro cxxatist mopos! cocrasiser 0,196:-10° ITa™, a v = 0,17. Onpeenuts Bee yrpyrie
CBOMCTBA IIOPOJBL.
2. Xene3ucTslit KBapLUT COCTOUT U3 KBaplia 1 MarHETUTAa, UMEIOT CJIIOUCTYIO CTPYKTYPY: MarHETUT 3aHUMAeT
80%, kBapi 20% o0nEma. OOpasen umeet crenyromme pasmepbl 90x15x12 cm. Mssectnel EL =51 TTla, E | = 54
I'Tla. Onpenenuts Moayis FOura E crnaratomux nopoxy MUHEPAIOB.

Bapuanr 18.
1. OnpenenuTs BCe yIpyrHe CBOWCTBA MMOPOJBL, €Cli u3BecTHO, uTo K = G, a Mmoxyns FOnra E = 9,6 T'Tla.
2. MarueTuTo-XanpKko3uToBas pyaa coctout u3 90% marneruta (K= 161,1 I'lla), 1% kansiura (K= 71,9 I'Tla) n
9% xanpko3uTa. OnpenennTs BCe yIpyrie CBOMCTBA NOCIENAHEr0, €CIIM YCTaHOBIEHO, 4To K, = 15 I'lla. ITpunaTs
v =0.25.

BapwuanT 19.
1. Onpenenuts Bce ynpyrue CBoicTBa Moposl, eciiu u3BectHo, uyto E=K, a G = 4,6 I'Tla.
2 Obpaselr TOPHOK OPOJIBI COCTOUT M3 CIIOUCTON TOPHOM MOPOJIBI CIAEAYIONTNX MUHEPATIOB, 3aHUMAOIINX
cOOTBeTCTBYIOIIMH 00beM: kBapl — 30%; rematut — 25%, maruetut — 45%. VcnbiTeiBancs kyondeckuii oopasert,
co cropoHoit 100 mm.
Onpenenutb MOAYIH YIPYTOCTH JKeJIe30COoIepKalluX MUHEpaIoB B mopoae, ecnu EL = 5.25- 10* MITa, a
koa¢ddurnment annzorponuu paseH 1,06.
Moy ynpyrocTu KBapla B pacueTax NpUHATE paBHbIM 96 I'Tla.

Bapmuanr 20.
1. VenbHbIif Bec TOpHOIT TopoIs! pase 26,4 kH/m®. Onpeenuts, deMy paBHa 0GbeMHast ITIOTHOCT, €CITH
MIOPHUCTOCTB MOPoII P =28%.
2. O6paser| ¢ pasmepamu rpadeii: a =2 cm, b = 1,5 cMm, ¢ = 1 ¢M ucnbIThIBaeT BcecTopoHHee cxxatre B 500 MITa.
Ha6ronanocs ymenbienue pasmepos rpateii: Aa = 0,004 cm; Ab = 0,003 cm, Ac = 0,002 cm. H3BecTHO, YTO U =
0,25. OmpenenuTh BCEBO3MOXKHBIE YIPYTHE MapaMeTpPhl U3 MPHUBEICHHBIX JTAHHBIX.

Bapmnanr 21.
1. Ompenenuth riTyOMHY IPOHUKHOBEHHMS 3JIEKTPOMArHUTHOM BoJHEI pu =10 MI'n, ecnu
JIEKTPOCOIPOTUBIIEHHE TTOpo Il p=106 om*cm, p=1,8.
2. KoadpunumeHT oTpaskeHus! 3IeKTPOMarHUTHON BOJIHBI OT HEKOTO 1o13eMHOT0 citos coctasui 0,84. M3BecTHo,
YTO JUIEKTPUYECKasi IPOHUIIAEMOCTb BEPXHETO CIJIOS TIOPOJT COCTaBIIseT B cpenHeM 12. OnpenennTsb
JM3JIEKTPUIECKYIO IIPOHULIAEMOCTH CJI0S TOPOJ, OT KOTOPOTO OTPA3MIIach JIEKTPOMAarHUTHas BOJIHA, €CIIU B
JTAHHOM paiioHE He 0OHApPY>KEHBI JICKTPOMAarHuTHhIE aHOMaIuu. OLEHUTh TOPOLY, OT KOTOPOH TTOJTy4EeHO
OTpa)KeHHE.

BapuanT 22.




1. Kakoii muana3zoH 4acTOTHI 3JIEKTPOMArHUTHOTO MOl HEOOXOAMMO TIPUMEHHUTh, YTOOBI MPU MPOCBEYNBAHUN
MaccuBa MOPOJ MKy JBYMsI BRIPAOOTKaMU MOXKHO OBLIO IPMHUMATH HA/IS)KHBIN CUTHAJI P CBOMCTBaX MAacCHBa
e=12; p=1,0; tgd=0,03. Paccrostane mexay BeipaboTkamu — 200 M.

2. VI3mMepeHue IMdIeKTPUYECKO POHUIIAEMOCTH 00pa3iia Mopo/ibl MPOM3BOAMIN TIPH HAJIMYMH BO3IYIIHOTO
3a30pa MeXy 00pa3ioM U 00KIa KoM KoHaeHcaTopa mupuHoi 0,1 mm. TommuHa oOpasia 4 MM, miomiaas 13
cM’. 3aMepeHHas BEIMUMHA eMKOCTH cocTaBmia 16 nd. OnpeeuTh TUIIEKTPHUCCKYIO IPOHUIIAEMOCTh
MOPOJIBL. Y CTAHOBUTH BEITUYMHY OIIMOKH, €CITH HE YYUTHIBACTCS BO3YIIIHEIA 3a30D.

Bapmnanr 23.
1. OnpenenuTh TUINEKTPHIESCKYIO TPOHULIAEMOCTD IBYXCIIOWHOM OPOBI BAOIb U MONEPEK CIOUCTOCTH, €CIIN
JMIEKTPHUECKas IPOHMUIAEMOCTh IEPBOTO CII0s — 3, BToporo -9. PasMeps! 06pasia — miomans — 25 M2, ToJImMHa
MIEPBOTO CJI0Sl — 2 €M, BTOPOTO — 3 CM.
2. BomoHOCHSIIT ¢J10# B MOpoiax pacrofiaraeTcs Ha riryouse 3 M, Temreparypa mopon 5°C. Temmeparypa
MMOBEPXHOCTH ITOPOIBI BHE3AITHO NOHU3MIAck 10 -30°C. OnpenenuTts uepes3 Kakoe BpeMs BoJa B BOJOHOCHOM CIIO€
HAYHET 3aMep3aTh, eI K03(pGHIMEHT TEMIepaTypopoBOAHOCTH opox coctasmser 1,1-107° m’/uac.
Temnoemkocts opox — 0,5 kJIx/kr °C, mioTHOCTh mopoa — 2000 Kr/M°.

BapuanT 24.
1. ['aG0Opo COCTOUT U3 CIEAYIONINX MUHEPATIOB (OTHOCUTEIBHOE 00BEMHOE COMIepIKaHKe): IIaruokias — 59%,
porosast oomanka — 31%, kBapir — 2%, muput — 4% u rematut — 4%. [lopucrocts rabopo — 1,4%. Berauciuth
TEIUIOEMKOCTH ITOPOJIBI, €CITH U3BECTHO, YTO TETIOEMKOCTA MIUHEPAJIOB CiIeAylomlue — iarnokiasa — 0,69 JIx/
°C; poroBoii oomanku — 0,48 [Ix/r °C; xBapua — 0,71 Ix/ r- °C, mupura — 0,5 [Ix/ v °C; remaruta — 0,63 JIx/ 1
°C.
2. CeficMHYECKIM METOIOM IIOJIyYeH OTPaKEHHBIN CHUTHAJI OT HEKOTOPOH MMOBEPXHOCTH, PACTION0KEHHON B
nmopojax, npudeM npu 6aze 100 M BpeMs nIpoxXoKACHNUS, IPSIMOTO B OTPayKeHHOTO Ty4eid, coctasmio 0,3 u 0,8 ¢
cOOTBeTCTBEeHHO. OmpenenuTs IIyOHHy 3aJIeraHus OTpaXkaromeil MOBEpXHOCTH, CUUTAsI, YTO OHAa TOPU3OHTAIBHAS.

BapuanT 25.
1. Onpenenuth K03)HUITHSHT TPETOMIICHHUS YIIPYTOW BOJHBI Ha TPAHMIIC pa3/ielia IBYyX HOpOJ, 001aaarommnx
CIEIYIOUIMMH CBOWCTBAMM:
E,;=810° Kr/cM?; v1=0,1; v1=2,6 r/em®
E,=4- 10° I(F/CMZ; v»=0,2; v2=2,3 r/em®
ITocTpouTs NpenOMIECHHBIN JIyd IpH yrie najeHus, paBHoM 30°.
2. U3BecTHO, uT0 MOysth FOHra ropuoii mopoxst E=3-10° Kr/cm?, IIpenen npounoctu Ha cxxaTtue — 2800 Kr/cm?,
OmnpenenuTs yAeIbHYI0 padoTy paspyLICHHUs JAHHOH TOPOIBI, €CIIM U3BECTHO, YTO NMOPOAA PA3PYIIAETCS XPYIIKO.

[Tpumepnas Temaruka pedepaToB (pe3eHTaIHN).

. Bnusinue cocraBa v cTpoeHNs TOPHBIX MTOPOA Ha X MEXaHMUECKHE CBOMCTBA.

. OcoOeHHOCTH MEXaHMYECKUX CBOMCTB CBSI3HBIX TOPHBIX MOPOI.

. Paznnune MexaHNM4YeCKNX CBOMCTB CKaJIbHBIX M PHIXJIBIX TOPHBIX TOPO/I.

. B3anMocBs13p MEXaHUYIECKHX CBOIMCTB TOPHBIX MOPOA M TOPHO-TEXHOJIIOTHUYECKHUX TapaMeTPOB.
. MeToap! HCCIIEIOBAHMUS U HCIIBITAHHSI MEXaHWIECKUX CBOMCTB TOPHBIX MOPO.

. Bnusnne BnaXXHOCTH CBSI3HBIX TOPHBIX ITOPOJ] HA MEXaHUYECKNE CBOHCTBA.

. Biusinne Bna)xHOCTH HAa MEXaHUYECKHE CBOMCTBA PBIXJIBIX TOPHBIX ITOPO/I.

. OcobeHHOCTH UCCIe0BaHUs (PU3MIECKUX CBOMCTB MEP3JIbIX TOPHBIX TTOPO/I.

. CoBpeMeHHBbIE METOJIbI OMIPEIETICHUS U UCCIIeTOBAHMS TETIIOBBIX. CBOWCTB MOPOI.

10. Pa3nnune TEIIOBBIX CBOWCTB CKAIBHBIX M PBIXJIBIX TOPHBIX MOPOI.

11. Bypumocts ropaoii nopossl. [llapomeynoe Oypenue, potopHoe OypeHue.

12. TTonsitue IpoOMMOCTH TOPHOU OPOABL. ONpe/eicHIe JHSPTUU pa3pyIIICHUS.

13. Onpenenenre TBEPAOCTH TOPHBIX MTOPOJ, COMPOTHBIISIEMOCTH TOPHBIX OPO/T PE3aHBIO.
14. BypeHune ropHbIX OPOJI TEPMUYECKUM CIIOCOOOM.

15. DnexTpudeckne crioco0B! pa3pyLICHAS TIOPO.

16. M1y ibCHOE 3IIEKTPOMAarHUTHOE Pa3pyIIEHUE TOPHBIX ITOPO/I.

17. Pa3pymenne ropusix mopox CBY — momsmu.

18. Pa3pymierne TopHBIX MTOPOJ JTa3€PHBIM H3ITyYCHHUEM.

19. MeTozp! 37eKTPOTHAPABINIECKOTO Pa3pyIIECHHS TOPO.

20. KomOuHNpOBaHHBIE METOBI Pa3pPYLICHUS TIOPO.

21. YenpHas paboTa pa3pyLeHus, NCTUPAEMOCTh TOPHBIX ITOPOJ.

22. 3agauyn (HU3MKU TOPHBIX MOPOJ B pa3pabOTKK pecypcocOeperaroliieli TOpHOH TEXHOJIOTHH.
23. TepMOMarHuTHasi TMarHoCTUKa (peppruMarHUTHBIX MUHEPAJIOB.

24. AxTyanbHble Tpo0IeMbl COBPEMEHHOTO T'OPHOTO ITPOM3BOCTBA.

25. KommiiekcHOE MCIOJIb30BaHUE MUHEPAIBHOTO ChIPBSL.
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Ilepeuenb padoT, BbINOJHSIEMbIX B IIpoliecce H3YUYeHHs JMCUMIJIMHBI (MoayJis, npakTuku, HUP)

1. TIlpaktuyeckue pabOTHI B CEMECTpE

2. KonrponsHas pabora.

3. HOHFOTOBKa IIPE3CHTALU 110 3aHaHHOﬁ TEMC

OuneHoYHbIe MaTepuajabl (OHeHO‘{HLle cpez[cn;a), HCIOJb3YyEMbIC JIJI5l IK3aMEHa

OK3aMeH He IPeLyCMOTpPEeH

MeToaMKa OLeHKH pe3yJIbTaTOB 00yUYeHHs 10 AMCcHUIIMHe (MoayJio, npaktuke, HUP)

e TpeOoBaHMS K OIEHWBAHMIO B COOTBETCTBUH C YUE€OHBIM IIJIAHOM: 3K3aMeH B 6 cemecTpe.

e Cucrema OIEHUBAHUs, UCIOJIb3yeMasl TperogaBaTelieM Ul TeKyIlel OIEHKH yCHeBaeMOCTH - OauIbHO-
pEeUTHHrOBas:
- IoceleHne 3auaTuil — 2 6ayta 3a 1 3ansiTue (Bcero 17 3ansTuii), utoro He Oosee 34 6aoB;
- BBITIOJIHEHUE MPAKTHYECKUX paboT — 1o 5 0amioB 3a padoty (Bcero 8 pador), uroro He 6onee 40 OamwoBs;
- BBITIOJIHEHHE KOHTPOJIbHOU paboThl — 10 18 6aios;
- BBINTOJTHEHHUE JOMAIITHETO 33a1aHus — 10 8 OayuioB.
HUTOI'O ne 6onee 100 OamioB B cemectpe.

e VYcnoBue MONydYeHHWs 3adera 10 AUCHUIDIMHE — Hanuuue He MeHee 60 OamioB ceMecTpoBOil paboOTHI.
BeinonHeHHe JOMAITHEro 3aaHus U KOHTPOJIBHON paboThl CPed BCETO MPOYETO SBISAETCS 00A3aTeIbHBIM
BUJIOM PadOTBHI.

6. YYEBHO-METOJMYECKOE U HH®OPMALIMOHHOE OBECHEUYEHUE JUCLATIINHBI
(MOJYJISI, MIPAKTUKH, HUP)

6.1. PexoMeHnayemasi JiuTepaTypa

6.1.1 OcHOBHAas JIUTEpPATypa

O6o3Haue ABTOpBI, 3arnaBue buodanorexa H3paTenbcTBoO,
HHUe COCTABUTEJIH rojg
J1.1 PxeBckuii, OcHOBBI (PU3UKH TOPHBIX TIOPOL : I'd HUTY «MHUCuC» M. : Henpa,
B.B. 3-e uzz.,nepepad.u jpor. / B.B. 1978 . -390 c. :
PxxeBckuii, I'.51. HoBuk . WJI. TBEpAAs
ISBN 5-247-
00234-2
J11.2 KprokoB I'M. | ®usuka pa3pymeHus TOPHBIX YHuBepcurerckas Mockaa :
MOPOJI PH OYPEHUU U oubmmorexka ONLINE l'opnas xxura,
B3PBIBAHUU: (C MPAKTHYECKUMHU URL: 2006.—-T. 1.
PEKOMEHTAIHSIMH ) https://biblioclub.ru/index.php|  YueOuuk mis
?page=book&id=100129 By30B. — 327 c.
—ISBN 5-
98672-024-5.
J 1.3 KprokoB I'M. | ®usuka paspymeHust TOPHBIX YHuBepcurerckas Mockaa :
MOPOJI PH OYPEHUH U oubmmorexka ONLINE MockoBckuit
B3phIBaHuM : Paznen 1. URL: rOCyapCTBEHH
Buenpenue 3y0ObeB B https://biblioclub.ru/index.php|  sIi ropHsIit
paspyiiaemyro moposiy. Y gapHo- ?page=book&id=79184 YHHUBEPCHUTET,
BpalllaTeNbHbIN cr1ocod OypeHus: 2007.-107 c.
yaebHoe nocobue, Y. II. ISBN 5-7418-
Pazpyiienne ropHbIx Mopoj npu 0313-X
OypeHuu
6.1.2 JlonoJHUTeIbHAS JUTEPATYpa
Obo3Haue ABTOpBI, 3ariaBue bubauorexa HzparenncTBO,
HHE COCTABHUTE]IN rox
J2.1 Hosuk I".4. OCHOBBI (PU3UKH TOPHBIX TTOPO/I. HUTY «MUCuC» Mocksa: MI'U,
Kysse I'.C. COOpHUK 3324 U YIPaKHEHUH http://elibrary.misis.ru/acti 1970. - 250 c.
on.php?kt_path_info=ktcor
e.SecViewPlugin.actions.d
ocument&fDocumentld=12
621
J2.2 K.W. HaymoB, | OcHOBBI (pU3HKH FOPHBIX MOPOJI. HUTY «MHUCuC» Mocksa: MITY,



https://biblioclub.ru/index.php?page=book&id=100129
https://biblioclub.ru/index.php?page=book&id=100129
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
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=12621
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=12621
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=12621
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=12621

WM. IlIBenoB | IIporpamma i MeTOIUYECKHE http://elibrary.misis.ru/acti 2008.-23 c.

yKa3aHUsI 110 BIOJIHEHHIO on.php?kt path_info=ktcor
KOHTPOJIbHBIX 3a/1a4. e.SecViewPlugin.actions.d

ocument&fDocumentld=10

188
6.1.3 MeToanuyeckue MaTePUAIbI
O003HaueH ABTODBI, 3ariaBue bubnuoreka W3narenscTBO,
ne COCTaBUTEIU roj
JI13.1

6.2. Ilepeyennb pecypcoB HHGOPMALMOHHO-TeJIeKOMMYHUKAUMOHHOM ceTH «AHTepHeTT)

91 | www.google.ru

6.3. IlepeyeHb NporpaMMHOro odecrnevyeHust

1 WinPro 10 SNGL Upgrd OLP NL Acdmc

112 Office Professional Plus 2016 RUS OLP NL Acdmc

I13

6.4. HepequL I/lH(l)OpMaIH/IOHHl)IX CIIPpaBOYHBIX CUCTEM U l'[pO(l)eCCI/IOHaJ'IbeIX 0a3 JAHHBIX

ni

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUITJIMHBbI
MOAYJA, IPAKTUKU, HUP)

7.1 Ayn. 114. JlexiionHast ay TUTOpUsa. AyAUTOPHS UL MPAKTUIECKUX 3aHATUI
[Tepeuenb OCHOBHOTO 000PYIOBaHUs, y4eOHO-HATIISHBIX TOCOOMIA:

1. KommekT MyIbTUMEIUIHON annmapaTypsbl:

— CHCTEMHBIH OJIOK 1 MOHUTOP;

— MynbTuMeana-npoexkrop BENQ u skpas.

2. Kommurekt yueOHOM MeOenu Ha 60 mocaTouHBIX MECT.

8. METOJUYECKHUE YKA3ZAHUSA JJISI OBYUYAIOHIUXCA 1O U3YUEHUIO JUCIUIIJINHBI

[Ipuctynas K WM3y4eHHWIO IUCLUIUIMHBI, CTYIEHTY HEOOXOJMMO BHHMATEIHFHO O3HAKOMHTBHCS C TEMaTHYECKUM
TUTAHOM 3aHSTHH, CTIHCKOM PEKOMEH/IOBAHHOM JINTEPATYPHI.

Crenyet ysACHHUTH NOCIEIOBATEIBHOCTD BEITOTHEHHS MHINBHIYIbHBIX YIEOHBIX 3aJaHMU.

CamocTosTenbHas paboTa CTy/AeHTa Mpernoiaract padboTy ¢ Hay4HOW M y4eOHOU JHuTepaTypoli, yMEHHE CO3/aBaTh
TEKCThl M Mpe3eHTallMu. YPOBEHb U TIIyOMHA YCBOCHHS JWCIMIUIMHBI 3aBUCAT OT aKTHBHOM M CHCTEMaTHYECKOMN
paboThI Ha JIEKIHSX, U3YUCHHS PEKOMEH/IOBAHHOI JIMTEpaTyphl, BHIMOITHEHUSI KOHTPOJIBHBIX MMChbMEHHBIX 3a/IaHHH.
IIpu n3yueHnn AUCHUIIUHBI CTYI€HTHI BHIIOTHSIOT CJIEAYIONINE 3aJaHuUs:

- M3y4aroT PEKOMEH/I0OBaHHYIO HAyYHO-NIPAKTHYECKYIO U YUEOHYIO JIUTEpaTypy;

- BBIMOJHSIIOT 3aJIaHMs, TPEAYCMOTPEHHBIE ISl CAMOCTOSITEIILHOM paboTHI.

OCHOBHBIMHU BHJIAMH ayTUTOPHOH pabOThI CTYJICHTOB SIBIISIIOTCS JICKIIMH M MPAKTHYECKUE 3aHATHS.



http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=10188
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=10188
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=10188
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=10188
http://elibrary.misis.ru/action.php?kt_path_info=ktcore.SecViewPlugin.actions.document&fDocumentId=10188
http://www.google.ru/




		2021-08-11T17:24:24+0300
	МИСИС, НИТУ «МИСИС»




