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1 e ocBOeHUS TUCIHUTIMHBI :

K ocHOBHBIM measiMm OCBOCHMSI NUCUHHUIUIMHBI «Du3KnKa TOPHBIX MOPOA »
cleayeT OTHECTH Tepeaady CTyjAeHTaM 3HaHUN (DU3UKO-TEXHUUYECKUX CBOMCTB
TOPHBIX TIOPOJl, OCHOBHBIX 3aKOHOB M 3aKOHOMEPHOCTEH (HOPMHUPOBAHUS U

YIIPaBJICHUA STUMHU CBOﬁCTBaMH;

K 0CHOBHBIM 3a1a4aM OCBOCHHMSI JUCHMILINHBI «DHU3MKa TOPHBIX IIOPOI CIEAYET
OTHECTH (HOPMUPOBAHHME Y CTYIECHTOB HABHIKOB MPUMEHEHUS 3HAHUM (U3HUKO-
TEXHUUYECKHUX CBOMCTB TOPHBIX OPOJ, (PU3NUYECKUX MPOLIECCOB B MaCCUBAaX TOPHBIX
IIOPOJI, TEXHUYECKHE CPENCTBA HMX peAM3alU{A, METOABI YIPABICHHS HMH U

MOBBIICHUS UX YHEProd3(P(PEKTUBHOCTH IPU OCBOCHUH MOJ3€MHOT'0 MPOCTPAHCTBA.

2 MecTto nucuuiinabl B cTpykrype OOII

Hucrumnaa «@usuka ropueix nopoa» (b1.1.1.22) otHocutTcs K uucimy
poeCCHOHANIBHBIX YYEOHBIX JUCIMIUIMH BapUaTUBHOM 4YacTH 0a30BOrO IMKIIA
(b1) ocHOBHOI1 0Opa3oBaTEILHON TPOTPaMMBbI CHICIIMATIUTETA.

HucrumHa «®u3nka TOPHBIX TOPOA» B3aUMOCBSA3aHA JIOTHYECKH U
COJIePKATEeIbHO-METOIMUECKH CO CIIEAYIONMMHU JUCITUTUIMHAME 0a30BOM YacTu:
®usuka (paboTa ¥ SHEPTHSI, OCHOBBI TEPMOIUHAMHKH, DJICKTPOIMHAMUKH );

Xumust (XUMAYECKHUE PEAKIIMA U XUMUYECKUN COCTaB BEIIECTB);

['eonorus (ocHOBBI KpucTamiorpaduu, nerporpapuu,reoJorun)

OCHOBHBIE TMOJIOXKEHUSI JUCHMIUIMHBI JIOJDKHBI OBITh HCIOJIb30BAHBI B
JanbHEHIIeM MPU U3YYEHUU CIEIYIOUIUX TUCUUIIIUH (MPAaKTHK):
['eomexanuka

MexaHnKa MOA3EMHBIX COOPYKEHNN;
[ITaxTHOE M MOJ3EMHOE CTPOUTEIBCTBO
[IpakTrka no Mosy4eHuto NpoecCuOHaNbHBIX YMEHUHN U OTbITa

poheCCUOHAIBHON JIEATEIIbHOCTH.



3.1lepevyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00y4eHHS 10 AMCHUIIHHE

(MoayJI10), COOTHECEHHbIE C IVIAHMPYEMBbIMHU pe3yIbTaTaAMH 0CBOCHHSA

0o0pa3oBaTe/IbHOI MPOrPaMMBbl.

B pesynpTate OCBOCHUS IUCIUIUIMHBI y OOy4Yaromuxcs (HOPMHUPYIOTCS

CICAYIONNC KOMIICTCHINN U JOJIZKHBI OBITh AJOCTUTHYTHI CIICAYIOINUC PC3YyJIbTAThI

06y‘IeHI/I}I KaK d9TaIll q)OpMI/IPOBaHI/I}I COOTBCTCTBYIOIINX KOMHCTCHHHI?II

B pesyabrare ocBOeHUs

Kon o0pa3oBaTe/IbHOM
IlepedyeHb MIaHUPYEMBIX Pe3yJbTATOB
KOMIIETEeHII NPOrpamMMmsblI
. 00y4eHHS 10 JTUCHHUILTHHE
7071 o0y4yaroLuics A0JKeH
N ENETNS
OIIK-4 TOTOBHOCTBIO C 3HaTh: CTPOCHUE, XUMUYECKAN U
€CTECTBEHHOHAYYHBIX MUHEpaIbHBIA COCTaB 36MHOW KOPBI,
NO3ULIMNA OIIEHUBATh MopQoioruyeckre 0COOEHHOCTU U
CTpPOEHUE, XUMHUYECKUI U | TEHETUYECKUE TUIIBI MECTOPOKICHUI
MUHEpaIbHBIA COCTaB TBEPJBIX MOJIE3HBIX UCKONAEMBIX MIPU
36MHOM KOpBlI, pELICHUH 3aa4 10 PallMOHAJIBHOMY U
Mop(osioruyeckue KOMIUIEKCHOMY OCBOEHHUIO
OCOOEHHOCTH U reopeCypCHOro MOTEHIMAIA HEJP
TE€HETUYECKUE TUIIBI YMerb:- aHAIM3UPOBATH BIUSHHUS
MECTOPOKICHHUM TBEPABIX | BHYTPEHHUX (PAKTOPOB U BHELIHUX
TMIOJIE3HBIX UCKONIAEMBIX TI0JIEH HA CBOMCTBA TOPHBIX MOPO;
IIPU pELICHUU 3a]1a4 10 - OLIEHUBATH BIMAHHUE (PUUKO-
palMOHAIBHOMY H TEXHUYECKUX CBOMCTB FOPHBIX MOPOJ Ha
KOMILJIEKCHOMY OCBOCHHIO | 3(PPEKTUBHOCTD PEIICHUS
reopecypCHOrO TEXHOJIOTUYECKHUX 3a7a4 IIPU MOA3EMHOM
MOTEHIIAAJIA HEZP CTPOUTEIILCTBE
Baaners:
NOJXOJAMH K COBPEMEHHBIM METOJaM
UCCJIEI0BAHMIM (U3UKO-TEXHUYECKUX
CBOWCTB F'OPHBIX NIOPOJ;
-TepMUHOJIOTHEH B oOnactu (pu3uku
TOPHBIX MTOPOA U PUZNYECKUX MTPOLIECCOB
IIPU MOJ3EMHOM CTPOUTEIILCTBE;
OIIK-9 BJIaJICHUEM METOJIaMu 3HaTh:

aHanu3a, 3HaHUEM
3aKOHOMEPHOCTEN
MOBEJICHUS U YIIPABICHUS

-INIOTHOCTHBIC U ITPOYHOCTHBIC CBOMCTBA
I'OPHLBIX IIOPOJ M UX BIIMAHHC HA




CBOMCTBaMU I'OPHBIX
IIOPOJ ¥ COCTOSTHUEM
MaccuBa Ipu
CTPOUTENBCTBE U
HKCIUTYaTalMK MOI3EMHBIX
COOPYKEHUH

TEXHOJIOTHYECKHE MPOLIECCHI ITPU
IOJI36MHOM CTPOMTEIBCTBE
-TEIJIOBBIE CBOMCTBA TOPHBIX MOPOJ U
OCHOBHBIE 3aKOHOMEPHOCTHU
TEPMOJUHAMUYECKHX IPOLIECCOB
IPOTEKAOIIUX B TOPHBIX IOPOJIaX
-3JIEKTPUUECKHUE U MarHUTHBIE CBOICTBA
TOPHBIX NTOPOJ;
-OCHOBHbBIE 3aKOHOMEPHOCTH BIIUSHUS
BHYTPEHHUX (DAKTOPOB U BHEIIHUX
IIOJIEM HA CBOMCTBA TOPHBIX ITOPOJ;
-METO/bI OTIpeAeNeHUs] (PUZNKO-
TEXHUYECKUX CBOMCTB FOPHBIX MOPOI;
-3aKOHOMEPHOCTU HCIIOJIb30BaHMS
(U3UKO-TEXHUYECKUX CBOMCTB TOPHBIX
MOPOJ MPU PEILICHUH 3a/1a4 TI0JI3EMHOTO
CTPOUTEIBCTB
YMmeTn: onpenensats GU3NKOo-
TEXHUYECKUE CBOMCTBA TOPHBIX ITOPOL
HEOOXOUMBbIE JJIs1 peaTu3alun
TEXHOJIOTHYECKUX 3a/1a4 IIPH IMOJ3EMHOM

CTPOUTENBCTBE ;

Baaners:

-MaTEMaTHYECKAM amnmapaToM,
00€ecIIeYnBarOIIUM BO3MOKHOCTD

aHaNMM3a U OMUCAHMS BIUSHUSA (U3UKO-
TEXHUYECKHE CBOMCTBA TOPHBIX TIOPOJT HA
TEXHOJIOTHUECKHE MPOIIECCHI pu
MO/I3€MHOM CTPOUTEIHCTRBE ;

- HaBBIKAMU pabOTBI C HEOOXOAUMOU
CIIPaBOYHOU JIMTEPATYpPOU u
COBPEMEHHBIMHU BBIYUCIUTEIbHBIMH
CpeIICTBaMHU JJIsl pEIICHUS MPAKTHIECKUX
3a/iay MpHU MOJA3EMHOM CTPOUTEIBCTBE C
y4€ToM  (UBUKO-TEXHUUYECKUX CBOWCTB
TOPHBIX TTOPOI.

4 CTpyKTYypa M coJep:KaHue JUCHUITUHbI «DU3UKA FOPHBIX MOPOI»
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OO6u1ast TPyI0EMKOCTh AUCIUILIUHEI cocTaBisieT 144 yacoB (u3 Hux 128 yacon
— caMOCTOsITeIbHAs paboTa CTYJIEHTOB), 4 3.€., AUCIUIUIMHA YUTAETCS B 5 ceMecTpe.

4.1 CtpykTypa u cofepKaHue TUCHUIUIMHBI TPUBECHBI B Ta0IMIIE 1.

4.2 JlabopaTtopHbIii(71a00paTOPHO-MIPAKTUYECKHUN. ) MPAKTUKYM — He
MpeayCMOTPEH.

Coaeprkanue pa3aeioB JUCHMILTHHbBI

Pazgea 1. OcHoBHBIC OnpeneieHUus1 (PU3UKH FOPHBIX MOPO.

Benenune. Hayunble u npakTuueckue 3aaun GU3MKU FOPHBIX OpoA, hopma
U pa3Mep 3€peH, UX BIMSHUE Ha HEOJHOPOAHOCTh COCTaBa MOPOAbl, KO3(PpPUIUEHT
HEOJTHOPOJHOCTH I10 pa3MepaM U popMe 3epeH.

OO6mue MoHATUS O (PU3UKO-TEXHUYECKHX CBOMCTBAX MOPOA U (PU3HUECKUX
npoueccax: 0a3oBble (PU3MKO-TEXHUYECKHE MapaMeTpbl. [ OpHO-TEXHOIOTHYECKHE
napameTpbl ¥ TEH30PHBIE TapAMETPHI.

Paszges 2. MexaHu4ecKue M aKyCTHYECKHE CBOMCTBA FOPHBIX MOPO/.

[110THOCTHBIE CBOICTBa TOPHBIX MOPOA, HAmpsHKeHUs U nedopmanuu B
nopojax, 3aKoH ['yka u ynpyrue cBoicTBa nopo/i, IIaCTHUYECKUE U PEOTOTHYECKUE
CBOICTBa NMOPOJ, MPOYHOCTH 00PA3II0B TOPHBIX MOPO/I.

AKycTHYECKHE CBOMCTBA 0OPA3I[0B TOPHBIX MOPO/I.

Paszgea 3. 'mapodusuyeckue v TemyioBbie CBOMCTBA TOPHBIX MOPOJ.

CopepxaHue >XKUAKOCTEW M ra3oB B IMOPOAAX: XUMHUYECKH U (PU3UUECKU
CBs3aHHAs BOJIA; CMAYMBAEMOCTh U TMI'POCKONUYHOCTH MOPOJBI, BIIATOEMKOCTh U
BOJOOTAAa4a MOPOJIBI.

[lepemerienue *XUAKOCTEH M Ta30B B MopoAax: (Qu3myeckas U Qa3zoBas
MPOHUIIAEMOCTb, KO3 PUIIMEHT PUIbTPALIUU.

PacnpocTpaHeHHe M HaKOIUIEHUE TEIUIA, yAeJbHAas TEIUIOEMKOCTh NOPOABL;
TEIJIONPOBOJAHOCTD U TEMIIEPATYPONPOBOAHOCTD MTOPOJ; TENJIOBOE PACIIMPEHUE.

Pa3znen 4. DjieKTpOMArHUTHbIE CBOMCTBA FOPHBIX MOPO/I.
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DOnexkTpuyeckas W JJIEKTPOHHAs  MOJSIpU3alUsl;  JAUDJIEKTPUYECKAs
IIPOHULIAEMOCTD; JIEKTPOXUMHUYECKAsE AKTUBHOCTh TOPHBIX IMOPOJ.

DIIEKTPOXUMHUYECKAs POBOJUMOCTD JUAJIEKTPUUECKUE TTOTEPH.

MarautHble CBOMCTBa TOPHBIX MOPOJ: a0OCONIOTHAasE M OTHOCHUTENbHAs
MarHuTHasi IPOHUIIAEMOCTD; 00bEMHAs U y/ieJIbHAsS MAaTHUTHAS BOCIIPUUMYUBOCTH;
JMaMarHUTHBIC, TapaMarHuTHbIEC U (eppOMarHUTHBIE TOPHBIE TTOPOJIbI.

Pa3znen 5. O6001mieHHbIE TOPHO-TEXHOJIOTHYECKHE CBOMCTBA FOPHBIX MOPO/I.

Kpemnocts ropHbIX 10po, K0O3PGUIUEHT KPEIOCTH TOPHBIX MOPOJI 0 IIKaIe
M.M. IlpoTonpsikoHOBa, KTaCCH(UKAIHSI TOPHBIX MIOPOT TIO KPETIOCTH.

XPpYNKOCTh U IUIACTUYHOCTH MOPOJ, KOIDPHUIMEHT pa3phIXJIEHUS TOPHBIX
IIOPOLI.

TBepAOCTh TOPHBIX MOPOJ, BI3KOCTh, IPOOMMOCTh U aOPa3UBHOCTH MOPO/I.
Pazgesn 6. Bo3neiicTBHe BHEIIHMX MOJIeH HA MeXaHM4YeCKHe CBOMCTBA TOPHBIX
noJiei.

BimsiHue BRIa)XHOCTHM HAa IPOYHOCTHBIE MApaMeTphbl, CTaTUYECKUH MOIYJb
FOHra u cxopocTh pacnpoCTpaHEHUsl YIPYTUX KOJIeOaHHM, a TakKe Ha KPEHoCTh,
TBEPAOCTb, A0OPAa3UBHOCTh M XPYIKOCTb, 3aBUCUMOCTb IJIACTUYHOCTU TIMHHUCTHIX
IIOPOJ OT BJIAXKHOCTH.

BinsHue faBieHUST HA OCHOBHBIE XapaKTEPUCTUKH TOPHBIX IOPOJ.
Bo3zneiicTBue ynpyrux kojieOaHUN Ha ropHbIEe MOPOAbl. Bo3neicTBre TEImIoBOro,
AJIIEKTPUYECKOT0 ¥ MAarHUTHOT'O ITOJIEN HA MEXaHUYECKUE CBOWCTBA TOPHBIX IIOPO.
Pa3zgea 7. Bo3aeiicTBMe BHELIHMX 10JIeH HA TEILUIOBBIE U 3JIEKTPOMArHUTHbIE
CBOMCTBA N'OPHBIX IOPOJ B MacCHBe.

BimsiHue yBIa)XHEHMS Ha TEMIIEPATYPONPOBOIHOCTH, TEIUIONPOBOIHOCTD,
JOVRJIEKTPUYECKYH0 TMPOHUIAEMOCTh M BEIWYUHY YIEIBHOIO SJIEKTPUYECKOTO
CONPOTHUBIIEHUS TTOPOJIBI.

BivsiHue naBneHuss Ha DJIEKTPUYECKOE CONPOTHUBICHHWE W MAarHUTHYIO
BOCIIPUUMYHUBOCTB TOPHBIX MOPOJ.

Bo3neiicTBre TEIIOBOTO MOJIsI Ha JJICKTPUUYECKHE M MAarHUTHBIE CBOMCTBA

TOPHBIX MOPOJ.



Paznen 8. Metoawbl ucciaenoBanus pusniecKux CBOMCTB rOPHBIX MOPOI.
[IpuMeHeHrne METONOB, HUMUTHUPYIOIIMX Ja0OpPATOPHBIA SKCIEPHUMEHT:
MEHETPaIMOHHbIE, T€O(DU3NIECKUX U PACUETHBIX METOJIOB.
[lapameTrpsl  u3MepeHuWil: o0BbeMHass Macca, YIOPYrHe  CBOWCTBA,
KO3 PUIIMEHTHI TPOHUIIAEMOCTH U  (GUIBTPALMH, TMOPUCTOCTh, MPOYHOCTHHIE
CBOMCTBA NOPOJ, TEIJIOBBIE CBOMCTBA.

YI[CJ'IBHOG QJICKTPUICCKOC COIMMPOTUBJICHNUC U MAaIrHUTHAA TPOHUITACMOCTb.

5. O0pa3oBarejibHbIE TEXHOJIOTHH

Opranu3zanus 3aHATHI 10 AUCUUILTHHE « DU3UKA 20PHBIX ROPOO» BO3ZMOKHA
KaK M0 OOBIYHO# TeXHOJIOTHM 10 BUJaM palboT (JICKIIUHU, MPAKTUUYECKUE 3aHSITHS,
TEKYIIUH KOHTPOJIb) MO PACTIHCAHUIO, TAaK W MO TEXHOJOIHH HHIAHUBHUAYAJIbHOTO
oOyuyenusi (0 MHIAUBHUAYyaJIbHOMY y4eOHOMY rpaduky) ¢ MOMOIIBIO YUYEOHBIX,
METOJMYECKUX U KOHTPOJIUPYIOIIMX MOCOOUN Ha AJIEKTPOHHBIX HOCUTEIISIX.

[Ipy W3MOKEHWH TEOPETHUYECKOTO MaTepuansa BO3MOXKHO HCIIOIh30BaHHE
MYJIbTUMEIUMHOTO WUTFOCTPATUBHOTO MaTepuana, Mpy MPOBEICHUN MPAKTUYECKUX
3aHITHH MYJbTUMEIUHHBIC MHOTOBAPHAHTHBIC YIIPAKHCHUS U 3aTaHUS.

Cnenyer oOpaTuTh BHUMAaHHE IIperojlaBaTefied Ha OMACHOCTh CBEACHUS
OCHOBHOW 4acTH PabOT Ha MPAKTUYECKUX 3aHSITHH K COCTaBJICHUIO CTYJEHTaMU
COOTBETCTBYIOIIUX BBIUACIUTEIBHBIX TMPOTPAMM WM K TPOBEIACHUIO CaMUX
pacuetoB Ha DBM. OcHOBHOE BHUMaHUE JIOHKHO OBITH 00palieHo Ha (PU3NYECKYIO
CYITHOCTh PacCMaTPUBACMBIX TEXHOJOTHUCCKUX TPOIIECCOB U U3YIAEMBIX (DU3UKO-
TEXHUYECKUX IMapaMeTPOB TOPHBIX TOPO/I.

CamocrosiTenbpHas paboTa 1Mo AUCITUIUIMHE BKIIOYACT:

- CaMOMOATOTOBKY K YYEOHBIM 3aHATHUSAM 110 KOHCIEKTaM, Yy4eOHOH
JUTEPATYPE U C TIOMOIIBIO JIEKTPOHHBIX PECYPCOB;

- odopMiieHHE OTYETOB IO pe3yJbTaTaM MPaKTUYECKHX paboT ¢
BBITIOJITHEHHEM HEOOXOUMBIX PAaCUeTOB U I'papuecKuX MOCTPOCHHIA,

- BBIIIOJIHCHUEC KOHTPOJIBHBIX pa60T



6. OneHo4HbIe cpeacTBa AJIsl TEKYLIero KOHTPOJIA YCIeBaeMOCTH,
MPOMEKYTOYHOI aTTeCTAUMH 110 MTOraM 0CBOCHUSI AUCHUIIJIMHBI U Y4eOHO-

METOIMYECKOoe 00ecneYeHue caMOCTOsITeIbHOI padoThI CTYJI€HTOB

6.1. ®oHABI OLIEHOYHBIX CPEICTB JIs MPoBeIeHHus] TeKylel u
NMPOMEKYTOUYHOM aTTeCTANUM 00y4YAOIIUXCS M0 JUCHUIINHE (MOXYJIIO)

@OoHABI OLIEHOYHBIX CPEACTB IS MMPOBEACHUS TEKYLIEH U IPOMEKYTOUYHOU
aTTeCTallMM 00yYaroluXxcs Mo AUCHUIUIMHE «DPU3UKa TOPHBIX MOPOJ» MPUBEIEHBI
B [Ipunoxenuu 2 k paboueil mporpamme.

[lo aucuUIUIMHE NOPETyCMOTPEHBI CIEIYIOUIUME BHJIBI CAMOCHIOAMENbHOU
pabomul cmyoenmos:
® N3yYECHHE OTIECIBHBIX TEM JUCLUUIUIMHBI CAMOCTOSATEIBHO C INPOBEPKOM
IOJIYYECHHBIX 3HAaHUN
® TOJArOTOBKAa K yU€OHBIM 3aHATUSAM U KOHTPOJIbHBIM paboTam;
e pabota B bubnunoreke uinu MutepHere npu pabote HaJ pedepaTaMu.

6.2. YueOHO-MeTOAUYEeCKOE oleclieyeHne CAMOCTOsITeILHOI padoThl 00yYaKOUIUXCS 110
aucuuIuinie «®U3uKa ropHbIX NOPoOJ

Ne Ne pazpena Meroanueckue yka3aHus
l'[/ II JUCIHUITIINHBI 10 BEINOJIHEHUIO CAMOCTOSTEIILHON pa60TBI
1. |Pasmenl UreHue JIEKIMOHHOTO MaTepHraia

W3ydeHne OCHOBHOM M TOTIOJTHUTEBHOM TuTepatypsl [1-3]
CaMOCTOSITENIbHOE BBIMIOJHEHNE IPAKTHYCCKUX 3aJaHHM

2. | Pazmen 2 UteHue JIEKIIMOHHOTO MaTepuasa
W3ydeHne OCHOBHOM M JIOTIOJTHUTEIBHOM TuTepaTypsl [1-3]
N3ydeHne yaeOHO-METOIMICCKUX MAaTCPUAIIOB

3. | Pazmen 3 UreHue JEKIMOHHOTO MaTeprasa
N3ydyeHne 0OCHOBHOM 1 JONOHUTEIbHOM uTeparypsl [1-3]
M3yueHne HOpMaTUBHBIX JOKYMEHTOB.

4. | Paznen 4 UreHune JIEKUMOHHOTO MaTepuania
CamocTOosITeNIbHOE BHITTOJTHEHUE MPAKTUYECKUX 3aJJaHH, peleHune
3aja4

5. | Pasmen 5 UreHue JIEKIMOHHOTO MaTepuania

CamocToATeNnbHOE BHITTOTHEHUE TPAKTUUECKUX 3aJaHuM , perieHne
3aj1a4 , MOArOTOBKa pedepara

6 | Pazmen6 UreHue IeKIMOHHOTO MaTepuaa
CaMOCTOSATEIbHOE BBITTOJIHEHHE TPAKTUYECKUX 3aJJaHUH , pelieHue
3a/1a4 , MOJITOTOBKA pedepara, MOArOTOBKA K 3a4eTy.

7. YueOHO-MeTOAMUYECKOEe U MH(OPMAITUOHHOE OOeciedeHne JUCIUILTUHbI

7.1. OcHOBHAasI JiUTEpaTypa
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1. PxeBckuii B.B., HoBuk I'.SI. OcHOBBI (pr3HKH TOPHBIX MOPOA. YUEeOHUK,-
M.Henpa 1973, 285 c.
7.2. J1on0JIHUTEJIbHASI YUeOHas JuTepaTypa

B) IporpamMmHoe obecrnieuenue u MHTepHeT-pecypchl

1. http://x-term.ru (PeriecHue TeXHHYECKUX 3a7a4 U KOHTPOJIbHBIX );

2. http://fn.bmstu.ru/phys/bib/physbook/tom2/content.htm (I'zarones K.B.,
Mopo3zoB A.H. ®uznueckas tepmogunamuka. MI'TY um. H.D. baymana)

3. http://www.twirpx.com/files/tek/thermodynamics/ (TepmomnHamuika u
TEIJIOTEXHUKA: KOHCHEKTHI JICKIIWH, J1abopaTopHbie paboOThI, OOydaromme
KOMITJIEKCHI ¥ TIPOTPaMMBbl );

4. http://www.calc.ru/635.html4 (TepmoauHamuka: Gopmynbl U GU3NIECKHUEC
BEJINYMHBI).

8. MaTepuajibHO-TeEXHHYECKOE 0O0ecneuyeHue JUCITUITIHHBI

Y4yeOHBIM TIOMEIIEHUEM CO CpEACTBAMHU BHJEOIOKa3a y4eOHbIX (DUIBMOB
apigercss ayautopuss Nel37, ocHalieHHass AJIEKTPOHHBIM MPOEKTOpoM O,
KOMITBIOTEpAMH €  BBIXOJOM B  HHTepHET U  jabopatopus Nel3 ¢
JEMOHCTPAIIMOHHBIMU MaTepUalaMHu.

1. KoMIuieKThl HarJIIHbIX TOCOOUH (TUTaKaThI).

2. [IpoeknmonHas yctanoBka Acer Projector B komruiekte ¢ 3xkpanom u [1K.

3. TeneycraHoBKka ¢ BUJIEOKACCETAMHU MO TUCUUILIAHE.

OpraHu3aiusi OnepaTUBHON CBSI3U CTYJEHTa C MpPENnojaBaTeleM: aJpec
anekTpoHHOW mouthl: 1314598@mail.ru; tenedon kadenpei— 8-495-683-13-64.
damunus, UMs, 0TYECTBO npenoaaBarens — Ky3suna Anekcanapa BrnagumupoBHa.

[Iporpamma coctaBiieHa B cooTBeTcTBUM C TpeboBanusimu OI'OC BO mo
HarpasieHuto moarotoku 21.05.04 «["opHoe nemno».

9. MeToauueckue PEKOMEHIAUA NIPEnoaaBaTe/Il0

Jlauublii pasgen Hacrosimiedl pabouedt MmporpaMMbl MpeJHA3HAYEH s
HaYMHAIOUIMX MPErnoaBaTeneil.

Jucuuminaa «Pu3nKa ropHbIX MOPOA» ABIISETCS 0053aTEIbHON AUCIUTIIIMHON
0azoBoil  yacTM  ydyeOHOro MiIaH M  obecrneunBaer  (HOPMUPOBAHUS
poeCCUOHATIBHBIX KOMITETCHITUH.

CtpykTypa U MOCIEIOBATEIIBHOCTh MPOBEIACHUS JICKIIMOHHBIX 3aHSATUUA U
MPAKTUYECKUX 3aHATUA MO JUCHUIUIMHE TpEeJCTaBlieHa B TMPUIOXKEHUH 1 K
HacTosIel paboueil mporpamme.

[TonpobHOE coneprkanne OTACTBHBIX PA3/IeIOB JUCIUILUIUHBI « DU3KKa TOPHBIX
opoa» paccMaTpUBaeTCs B 1.4 paboueil TpOrpaMMmel.

bazoBas Temaruka pedepaToB mo aucHHUIUIMHE «DU3MKA TOPHBIX TOPOI»
npencrasiena B cocrae ®OC mo aucruruimae B [lpwnoxenun 2 x paboueit
porpaMme.

YTBepxaeHue TemMbl pedepaTa IpOU3BOAUTCS MPEMOAABATEIEM, IPOBOISIIIAM
MPAKTUYECKUE 3aHATHS TTO TUCIUTIINHE. JlomycTMO yTBEpKICHUE TeM pedepaTos,
MPEIOKEHHBIX 00YyYArOITUMHUCS CAaMOCTOSITEILHO, TIPU YCIIOBUU UX COOTBETCTBUS


http://x-term.ru/
http://fn.bmstu.ru/phys/bib/physbook/tom2/content.htm
http://www.twirpx.com/files/tek/thermodynamics/
http://www.calc.ru/635.html4
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HeasiM M 3ajJadyaM AUCUUIUIMHBL «DU3uKa TOPHBIX MOPOI», AKTYalbHOCTH U
BO3MOXKHOCTH  @JICKBATHOT'O  PACKpPBITUSI €  Y4eTOM  YPOBHS  TeKylIeh
KOMIIETEHTHOCTH CcTyJieHTa B pamkax OIl.

[lepeyeHb OCHOBHOW U JOTOJHUTEIBHOM JHUTEPATypbl U HOPMATUBHBIX
JIOKyMEHTOB, HEOOXOJIMMBIX B XOJI€ MPENoAaBaHus TUCHUITUHBI « DU3HKa TOPHBIX
opo», MPUBEEH B 1.7 HacTOsAIIEH paboueid MporpaMMel.

10. MeToguyeckne yKazaHus 00y4ar0muMcst

MeTtoauyeckue yKa3aHus [0 OCBOEHUIO AMCIUIIINHBL

JIEKIIMOHHBIE 3aHATUS MPOBOASATCA B COOTBETCTBUU C COAEpKaHUEM
HacTosImer pabodeil TporpaMMbl H  TPEICTABISAIOT COOOH  M3IIOKEHUE
TEOPETUYECKUX OCHOB PA3BUTHUS (PU3UUECKUX MTPOIIECCOB B TOPHOTO MTPOU3BOJICTBA.

[TocelmeHue NEKIMOHHBIX 3aHATUM SIBIsIETCS 00A3aTEIbHBIM

B xoze nexuuii 00ydaroniumMcst peKOMEH Ty eTCs:

- BECTU KOHCIIEKTUPOBaHUE y4eOHOT0 MaTepuaa.

- oOpaniaTh BHUMaHUE HAa KaTeropuu, POpMyTUPOBKH, PACKPHIBAIOIINE
COJIep>KaHME TeX WM UHBIX SIBIICHUM U MPOIECCOB, HAYYHBIE BHIBOJIBI U
MPAKTUYECKUE PEKOMEHIAIMH 10 UX NIPUMEHEHHUIO;

- 33]1aBaTh IPENOAABATEI0 YTOUHSIOIINE BOIIPOCHI C LETBI0 MPABUIBHOTO
MMOHMMAHUS TEOPETUUECKUX MOJOKEHHM, pa3pelieHUs] CIIOPHBIX CUTYaIIHil.

JIJ1st ycrenmHoro oBiajieHus KypcoM HeoOX0IUMO MOCeaTh BCE JIEKIINU, TaK
KaK TEMaTHYECKUN MaTepHrasl B3auMOCBS3aH MEXITy COOOM.

[IpakTHUyeckoe 3aHATHE — 3TO aKTUBHAsI opMa yueOHOTo mporiecca B By3e. [Ipu
MOATOTOBKE K MPAaKTHUYECKHUM 3aHITHSM OOydarolmeMmycss HEeOoOXOIUMO H3YUYUTh
OCHOBHYIO JIMTEPATYPy, O3HAKOMUTHCS C JOTOJHUTEIBHON JINTEPATypOu, YUECTh
pekoMeHmamu  npenojasarend.  [Ipakthdeckne — 3amaHus  BBINOJHSIOTCA
00y4YaroImMUMUCS B Ay JTUTOPUSIX U CAMOCTOSITEIBHO.

[TocemeHne MPAKTUYECKUX 3aHITUH M aKTUBHOE yYacTHE B HUX SIBJISIETCS
00s13aTEILHBIM.

[TogroroBka K MPAaKTUYECKUM 3aHATHSAM 00s3aTEIbHO BKJIIOYAET B ceOs
M3YYEHHE KOHCIEKTOB JIEKIIMOHHOTO MaTepuaia Jig aJeKBAaTHOIO MOHHMAaHUS
yCIIOBUSI M CToco0a pelieHus 3aJaHuil, 3allJlaHUPOBAHHBIX IPENojaaBaTesieM Ha
KOHKPETHOE IIPAKTUYECKOE 3aAHATHE.

MeToanueckue yka3aHus 10 BBITQJIHEHHUIO PA3INYHbBIX (OPM BHEAYTUTOPHON
CaMOCTOSITEILHON pabOThI

BaxxHoil 4YacThi0O CaMOCTOSITENIbHOM padOThl SBIAETCS UTEHUE Yy4eOHOU U
HayyHOW Jsateparypbl. OcHOBHas (QyHKIHMS Y4eOHUKOB - OPHUEHTUPOBATH
oOyyJaroiierocss B CUCTEME 3HaHUMN, YMEHHIl U HAaBBIKOB, KOTOPBIE JTOJKHBI OBITH
YCBOEHBI 10 JAHHOUW TUCIUIIIMHE OYIYIIIUMHU BBITYCKHUKAMU.

Cnucok OCHOBHOM U JIOTIOJHUTEIIBHOM JIUTEpaTyphl U 00S3aTENbHBIX K
M3YYECHUI0 HOPMATUBHO-TIPABOBBIX JOKYMEHTOB IO JUCHUIUINHE «DU3MKA TOPHBIX
MOPO/1» MPUBEJICH B 1.7 HACTOAIIEH pabodeil mporpaMMEl.
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N3ydyeHrne OCHOBHOM M JIONIOJHUTENbHOU JIMTEPATYPHI, a4 TAKKE HOPMATHBHO-
IIPABOBBIX JIOKYMEHTOB MO AUCUMUILIMHE MPOBOAUTCA HA PETYJSPHOM OCHOBE B
paspe3e KakJoro pasiena B COOTBETCTBUUM C NPHUBEACHHBIMU B I.6 paboueit
MpOrpaMMbl PEKOMEHJIALMAMU I MOATOTOBKU K IPOMEKYTOUHOW M HTOTOBOM
aTTECTallly MO TUCHUIUINHE «DU3HUKaA TOPHBIX TOPOI.

CBejieHMsI O TEKYIIIEM KOHTPOJIE YCIIEBAEMOCTH 00YYaIOIIUXCs

Tekymuii KOHTPOJIb YCIIEBAEMOCTH OCYILECTBISIETCS B TEUYEHUE CECCUU ITyTEM
pEeryJIIipHOM TPOBEPKH MPUCYTCTBUS OOYy4YalONIErocsi Ha JICKIUOHHBIX U
MPAKTUYECKUX 3aHATUSIX, OLICHKU Ka4yeCTBa U aKTUBHOCTH PaOOTHI HA MPAKTUYECKUX
3aHSATUAX MIPU PEIICHUU 33/1a4 U B X0€ OJIMII-OMPOCOB

Tekyimas arrecraiusi o JucuuruinHe «@u3uka ropHbIX TOPOI» MPOBOAUTCS
B ¢dopMax KOHTPOJBHBIX pabOT © TecTUpPOBaHHS  (CM. COOTBETCTBYIOIIWE
nonoxxkennst @OC no pucuuruinHe B [Ipunoxenuu 2 k padoueit mporpaMmme).

[IpumepHble 3amaHus [ KOHTPOJBHBIX paboOT, a TakKe BOIPOCHI
TECTHUPOBAHUS 10 IUCHUIUINHE «DHU3KKa TOPHBIX TOPO» MPUBEACHBI B PA3TUYHBIX
noanmyHkrax B coctaBe POC mno aucturummae B [lpunokenun 2 x paboueit
nporpamme 0Oe3 yKa3aHWs TMPaBWIbHBIX BapUAHTOB OTBETOB WM METOJUKHU
BBITIOJTHEHUS COOTBETCTBYIOIIMX 3aJaHUl JUIsl CTUMYJHUPOBAHUS TMOUCKOBOW
aKTUBHOCTU 00YYaroIerocs.

Metonuyeckne yKazaHus [0 TOATOTOBKE K MPOMEXKYTOUYHOW/ HTOrOBOM
aTTecTaluu

[IpomexyTouHas aTTecTalus 1o gucuuruinie « Gusrka ropHbIX MOPoa» B 7-M
ceMecTpe IMpoxoAuT B ¢opMme 3ayeTa. JK3aMEHAIMOHHBIN OWJIET MO JUCIUIUIMHE
«Duzrka TOpHBIX pabOT» COCTOUT W3 3 BOIMPOCOB TEOPETHUECKOTO XapakTepa.
[IpumepHbIi mEepeYeHb BOIMPOCOB K 3a4€Ty M KPUTEPUU OIEHKH OTBETA
oOydaromierocss Ha »dk3aMmeHe st uenedt ¢opmupoBanuss BbPC u  onenku
c(hOpPMHUPOBAHHOCTH KOMIETEHIIMHA TPHUBEACH B COOTBETCTBYIOIIEM TMOMITYHKTE
[Tpunoxenuu 2 k pabouelt mporpamme.
[IpumepHBIl NTEpedueHb BONPOCOB K 3a4€Ty U KPUTEPUH OLIEHKU OTBETA
oOy4aromierocst Ha 3K3ameHe s nesneit popmupoBanusi bPC u onienku
c(hOpPMHUPOBAHHOCTH KOMIIETEHITUH TPUBEACH B COOTBETCTBYIOIIEM MOAMYHKTE
[Tpunoxenuu 2 k pabouelt mporpamme.

[Iporpamma coctaBiieHa B COOTBETCTBUU ¢ DeepaabHbIM rOCY1apCTBEHHBIM
o0pa3oBaTeIbHBIM CTAHIAPTOM BBICIIIETO 00pa30BaHUs IO HAMPABICHUIO
noarotoBku crneruanuctoB 21.05.04 «I'opHoe nesio».

IIporpammy cocraBuJia:

Cr. npenog. /Ky3una A.B./



CtpykTypa u cofepkaHue AUCIUTIINHBI «DU3HKa TOPHBIX TTOPOI»
Hanpasnenue nmoarorosku - 21.05.04 — I'opHoe nemno

dopma 00ydeHus - 3a04HAs
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[Tpunoxenue 1

Buasl yuebHOM paboThI, . Dopmbl
o | g | BKIIOYAS CAMOCTOATENBHYIO CamocTosTenbHON PabOTEL ATTECTa-
Pasnen g | 5 paboTy CTyJEHTOB CTYICHTOB
M | | M TPy/IOEMKOCTb B Jacax o
= JI | TI/3 | Jla6 | CPC | KCP | K.P. | KIL. | PTP | Ped. | Klp | D 3
1. Brenenue. Hayunsie u
MpaKTUYECKUE 3a/1auu (PU3UKU
TOPHBIX TTOPOJI, popMa U pazMep
3€pEH, UX BIMSHUE Ha 4 1 15 +
HEOJHOPOJIHOCTh COCTaBa MOPO/IbI,
K02 PUITMEHT HEOJTHOPOAHOCTH TIO
pasmepam u hopme 3epeH
2. [I10THOCTHBIE CBOMCTBA TOPHBIX
MOPOJI, HAMPSDKEHUS U JeopmaIuu B
nopozaax,3akoH ['yka. Kpenocts
TOPHBIX TTOPOJI, KOIPPUITUEHT
KPETOCTH TOPHBIX MOPOJI 10 IIKaJIe
M.M. IIpoToassikoHOBa
PO ' 4 2 | 2 22 +

KJIacCU(UKaLKs TOPHBIX MOPOJI IO
KpenocTu. XpyInKoCTh U
MJIACTUYHOCTD MOPOA, KO3(PPUIIUEHT
Pa3pBIXJIEHUSI TOPHBIX TOPOJ.
TBepAOCTb TOPHBIX MOPOJI, BI3KOCTD,
JTPOOUMOCTh M aOpa3suBHOCTH MOPO.
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3. ConeprkaHue )KUIKOCTEH U Ta30B B
nopoAax: XUMUYECKU U (HU3NUECKU
CBsI3aHHas BoJa, [lepemMenenue
KHUJIKOCTEU U Ta30B B TOPOJAX.
PacnpocTtpaHeHne 1 HaKOIJIEHNE
TEIUIa, yAEIbHAs TEINIOEMKOCTh
MIOPO/IbI; TEIJIONPOBOIHOCTD U
TEMIEPATYpPOIPOBOAHOCTH MOPOL;
TEIUIOBOE PACUIMPEHUE

32

4. DnexkTpuuecKast U 3JIEKTPOHHAS
MIOJISIPU3ALUA TOPHBIX IIOPOJ;
IUDJIEKTpUYECKas IPOHULIAEMOCTb;
IIEKTPOXUMUYECKAsT aKTUBHOCTD
TOPHBIX OPOA. DIEKTPOXUMHUYECKAs
IIPOBOAUMOCTB JUAJIEKTPUUECKUE
oTepu. MarHuTHbIE CBOKCTBA
TOPHBIX OPOJ TapaMarHUTHBIE U
(heppoMarHuTHbIE TOPHBIE TOPOJIbI

22

5. Bausgaue BnaxxHocty Ha
MIPOYHOCTHBIC MMapaMeTPHI,
craTnyeckui Mmoaysb FOHra n
CKOPOCTh PacIpoOCTPaHEHUS YIIPYTUX
KOJIeOAHUM, a TaKKe Ha KPEIOCTh,
TBEPJIOCTh, A0Pa3UBHOCTH U
XPYIKOCTh, 3aBUCUMOCTD
MJIACTUYHOCTH TIIMHUCTBIX HOPOJT OT
BJIAXKHOCTH

22

6.Biusaane nasnenus Ha
AIICKTPUYECKOE COMPOTUBIICHHE H
MarHUTHYIO BOCIIPUMMYHUBOCTD
TOpHBIX MOpoA.  Bo3szaencrue
TEIIOBOTO MOJIsI Ha YJICKTPUUECKUE U

15




14

MarHUTHBIC CBOMCTBA TOPHBIX ITIOPOA.

Mertoabl uccienoBanus PU3NIECKUX
CBOMCTB TOPHBIX TOPOJ

Hroro

144

128
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[Ipunoxenue 2

MUMHHUCTEPCTBO OBPA30BAHNS 1 HAYKH POCCHUIMCKOM OEAEPALIUN
DEJIEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YUPEXKJEHVE BBICIHIEI'O OBPA30OBAHIIA

«MOCKOBCKUM MOJUTEXHUYECKUHNU YHUBEPCUTET»
(MOCKOBCKHH IMMOJIUTEX)

Hanpaenenue noocomosxu: 21.05.04. «l oproe deno»

Cneyuanuzayus
Mapxkuwetioepckoe oeno

Dopmbl 0OyuenusL: 3a0uHas
Buowsl npogheccuonanvnoul desmenvhocmu:

- POU3BOJCTBEHHO-TEXHOJIOTHUECKAs;
- OpraHu3alMOHHO-YIIPaBICHYECKAs;

- Hay4YHO-HCCIIEI0BaTENbCKas;

- IPOEKTHAS.

Kagpeopa: Texnuxku u mexnonocuu 2opHo2o u Heghme2azo8020 NPOU3E00CMEA

®OH/I OHEHOYHBLIX CPE/ICTB
0 TUCLUILIAHE
«DuU3UKa rOPHBIX MOPOI»

CocTaBUTED:

Cr. npenog. A.B.Ky3nHa

Mocksa, 2022ron
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1. IlepeyeHp KOMIETEHIMI ¢ YKa3aHHEM ITANOB UX ()OPMUPOBAHUS B
npouecce 0CBOCHUs! TMCUMILIMHBL. DOpMBI KOHTPOIsA (opMHpPOBaAHUA
KOMIIeTeHI M

Komnerenuus

B pe3yabTare ocBOeHUs
o0pa3oBaTebHOI
NMPOorpaMMbl 00y4arouiics
JT0JI5KeH 00J1a/1aTh

®opma KOHTPOJIA

Jranbl
(opmupoBanus
(pa3nennl
AMCLHUNJIMHBI)

OIIK-4

TOTOBHOCTBIO C
€CTECTBEHHOHAYYHBIX
MO3ULIAN OLICHUBATh
CTPOEHUE, XUMUYECKUU U
MHHEPAIBHBIA COCTAB
36MHOM KOPBI,
MopdooTnYecKue
O0COOEHHOCTH U
T€HETUYECKUE THUIIbI
MECTOPOKICHUN
TBEP/IBIX MOJIE3HBIX
MCKOMAEMBIX MpHU
pELIeHNH 337a4 10
palMOHAIBHOMY U
KOMILIEKCHOMY
OCBOCHMIO
reOpPECYPCHOTO
MOTEHIMAJIa HEJIP

IIpomeKyTOUHBIH
KOHTPOJIb: 3a4eT
Texkymmii KOHTPOJIb:
OIPOC HA MIPAKTUYECKUX
3aHATHUSAX;

KOHTpOJIbHast paboTa

1,35

OIIK-9

BJIAJICHUEM METONAMU
aHaJIn3a, 3HaHUEM
3aKOHOMEPHOCTEN
IIOBEACHUS U yIIPABIICHUS
CBOWMCTBAMU FOPHBIX
IIOPOJ ¥ COCTOSTHUEM
MaccHBa B IIpoLeccax
00BIYM U TepepaboTKH
TBEPBIX MOJIE3HBIX
MCKOMAEMBIX, a TAKKE
IIPU CTPOUTENBCTBE U
DKCIUTyaTaluu
IIOJ3EMHBIX COOPYKEHUN

IIpoMexxyTOYHBII
KOHTPOJIb: 3a4ET
Texkyumuii KOHTPOJIb!
OIPOC Ha MPAKTUYECKUX
3aHATHUSAX;

KOHTpOJIbHast paboTa

2,3,4,6

2. Tloka3areaum u KpuTepuHu OLCHUBAHUSA KOMIIeTEeHIIU IPpH HM3YYCHUH
AUCHUIIJINHBI, OIIHCaHHE IIKAJI OICHUBAaHUA

2.1 Kpurepum OUEHKH OTBeTa HAa

xovnerenuuii OITIK-4, OIIK-9)
«5» (0TIMYHO): OOydaromuiicss 4eTKo U 0e3 OmMOOK OTBEYaeT Ha BCE

IK3aMcEHe

(popmupoBanue
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9K3aMCHAlIMOHHBIC BOIIPOCHI, ACMOHCTPHUPYCT CUCTCMHBIC TCOPCTHUICCKHUC 3HAHMA,
BIIaJ€€T TCEPMHHAMH, ACTIACT APryMCHTHUPOBAHHLIC BbIBOJAbI M O606HICHI/ISI,
INpUBOAUT IIPHUMCPBI, IIOKA3bIBACT CITOCOOHOCTh 6I>ICTpO pearupoBarb Ha

YTOUYHAIOIINC BOIIPOCHI.
OOyuaromuiics Ha BBICOKOM YpPOBHE BIIJIe€T HAaBbIKAMHM IIOMCKA, aHalIM3a |
UCTIOJIb30BaHUSI HOPMATHUBHBIX M TPABOBBIX JIOKYMEHTOB B CBOEH MpodecCHOHATHHON

NEeATEILHOCTH (OHK-Q).

«4» (XOpOomIO): 00yJarOIIKMiCsA JEMOHCTPUPYET MPOYHBIE TEOPETHUECKHE 3HAHMS,
BJIaZICET TEPMHUHAMH, JICJIaeT apryMEHTHPOBAHHBIEC BBIBOJIBI U 000OIIEHHS, IPHBOAUT IPUMEPHI,
IIOKa3bIBa€T CBOOOJHOE BJIAJAEHHE MOHOJIOTUYECKOW pEeublo, HO TMPH 3TOM  JIeJIAeT
HECYIIIECTBCHHBIE ONIMOKH, KOTOphIe OBICTPO HCHPABIISET CAMOCTOSTEIBHO WM TIpH
HE3HAYUTENIbHOW KOPPEKIIMU IPENnoJaBaTesIeM.

OOyyaromuiicsi: XOpOIIO BIIAJEET HABBIKAMU IIOMCKA, aHAIM3a M HCIIOJIb30BAHUS
HOPMaTHBHBIX U IIPABOBBIX JOKYMEHTOB B cBoeH npodeccuonanbHou aesitensroct (OI1K-9);

«3» (Y10BJI€TBOPHUTEIBHO): 00YUAIOIINNACSA YJOBJIETBOPUTEIHHO OTBEUAET
Ha DHK3aMEHAlMOHHBIE BOMPOCH], JIEMOHCTPUPYET HEIIIyOOKHE TEOPETUUYECKUE
3HAHMS, NPOSABIAET cJ1ad0 Cc(HOPMUPOBAHHBIE HABBIKM aHAIW3a SBJICHUN U
IIPOLIECCOB, HEIOCTATOYHOE YMEHHE JeNlaTh apryMEHTUPOBAHHBIE BBIBOJBI U
IPUBOJUTH TPUMEPHI, IMOKAa3bIBAET HE JOCTAaTOYHO CBOOOJHOE BIIAJICHUE
TEPMUHAMU, JIOTUYHOCTBIO U MOCJIEI0BATEIbHOCTHIO U3JI0KEHHUS, AEJIaeT OLINOKH,
KOTOPBIE MOKET UCIIPABUTh TOJIBKO NMPU KOPPEKIUHU MPENOJABATEIEM.

OOyuaromuiicss Ha  YJOBJIETBOPUTEIBHOM ypOBHE 3HaeT  (hU3UKO-
MEXaHUYECKUE CBOMCTBA MOPOJ, UX Je(hOpMallMOHHbIE CBOMCTBA.

«2» (Hey/OBJIETBOPHUTEJIBHO): O0YyYalOUIMIiCS NTEMOHCTPUPYET HE3HAHME
TEOPETHUYECKUX OCHOB IIPEMETA, HE YMEET JIeJIaTh apryMEHTUPOBAHHBIE BBIBOJBI U
IIPUBOJIUTH IIPUMEPHI, HE BJIAJICET TEPMUHAMHU, MPOSBIIAET OTCYTCTBUE JIOTHYHOCTH
U TOCIIEOBATEIbHOCTH H3JIOKEHUS, [eNaeT OMIMOKH, KOTOpble HE MOMKET
UCIIPaBUTh Jlak€ IIpU KOPPEKUHH MPENoAaBaTEIeM, HEYIOBIECTBOPUTEIBHO
OTBEYAEeT Ha DJK3aMEHAI[MOHHbIE BOIPOCHI, OTKAa3bIBA€TCS OTBEYaTh Ha
JOTIOJTHUTENbHBIE BOITPOCHI.

OOyyaroiuiica He 3HaeT HEOOXOUMBbIE MOKa3aTeIN (PU3NUECKUX CBOWCTB TOPHBIX
MOPOJ U MACCUBOB JIJIsl PACUETOB PA3IUYHBIX MPOLECCOB TOPHOTONPOU3BOICTBA
(Oypenusi, B3pbIBaHUS, SKCKABAIUU U T.]I.).

2.2 Kpurepum oueHkH padoTbl 00y4arouIerocss Ha MNPAKTHYECKHX

3ausTusax (popmupoBanne komnerenmuii OIK-4, OIK-9)

«5» (OTJIIMYHO): BBITIOJIHEHBI BCE MPAKTUYECKUE 3aJaHUs, IPEyCMOTPEHHBIE
NPAKTUUECKUMHU 3aHATUAMHU, OOYUYaAIOIIUICS YeTKO M 0e3 OIMOOK OTBETHI Ha BCE
KOHTPOJIbHBIE BOIIPOCHI, aKTUBHO PabOTall Ha MPAKTUYECKUX 3aHATUSIX.
OOyuaromuiics Ha BBICOKOM YpOBHE 3HA€T pa3MEpHOCTU U Hauboliee BEPOSITHHIE
3HAYEHUs] BCEX BAXKHEHIIMX (PU3MKO-TEXHUYECKUX MapaMeTpOB TOPHBIX MOPOL,
(U3NYECKYIO CYIIHOCTH IPOLECCOB, MPOUCXOAAIINX B TOPHBIX MOPOIAX U MACCHUBAX
Opyu  BO3JECHCTBMM HAa HUX OCHOBHBIMU (PU3MYECKUMH TOJIIMH; HUMEET
NPEACTaBICHUE O METOJaX, METOJMKaX M anmaparypHoM oOecleyeHUuu
HKCIIEPUMEHTOB IO OMNPENENIEHUI0O OCHOBHBIX (U3MUYECKUX CBOWCTB IMOPOJ B
Ja00OpaTOPHBIX M HATYpPHBIX  YCJIOBUSX M O  MeTodax  oOpaboTKu
SKCIIEPUMEHTAIbHBIX JaHHBIX 10 cBoiicTBaM mopo (OITK-4, OITK-9)
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«4» (Xopo1110): BHIMOJHEHBI BCE MPAKTUUECKUE 3aIaHUS, TPEAYCMOTPEHHbIE
MPAKTUYECKUMH 3aHATUAMU, OOYYaAIOUIUNCSA ¢ KOPPEKTUPYIOIIMMH 3aMEYaHUSIMU
MpernojilaBatesisi OTBETUJ HAa BCE KOHTPOJBHBIE BOMPOCHI, JOCTATOYHO AKTHUBHO
paboTan Ha MPAKTUYECKUX 3aHATHUAX.

OOyuaroiuiicsi XOpoIlIo BJAJIEeT METOJIaX, METOAMKAX U amnmnaparypHoOM
o0ecIeyeHnr SKCIEPUMEHTOB IO OMPEIEICHUI0 OCHOBHBIX (PU3MUYECKUX CBOMCTB
nopoJ, B Ja0OpPaTOPHBIX W HATYPHBIX YCJOBUSIX M O MeETojax oOpabOTKu
OKCIIEPUMEHTAIBHBIX JJAHHBIX TI0 cBoiicTBaM mopoy (OI1K-4, OITK-9)

«3» (YAOBJIETBOPUTEJIBbHO): BBIIOJIHECHBI BCE MNPAKTUYECKUE 3aJaHUS,
MPEAYCMOTPEHHBIE MPAKTUUECKUMH 3aHSATUSMHU C 3aMEUYAHUSIMU TPENoIaBaTeNs;
OOYYarOIIMIICS OTBETHJI HAa BCE KOHTPOJILHBIE BOTIPOCHI C 3aMEYaHHSIMHU.

OOyuaromuiics Ha YIOBJICTBOPHUTEILHOM YPOBHE BIAJICET METOAAMH,
METOJMKAMHU U amlmnapaTypHbIM OOECIEUYEHUEM SKCIIEPUMEHTOB IO OMNPEACIICHUIO
OCHOBHBIX (DU3NYECKUX CBOMCTB MOPO/I B JIAOOPATOPHBIX U HATYPHBIX YCIOBUAX U O
MeTo/ax 00pabOTKH IKCIEPUMEHTAIBHBIX JIAaHHBIX 1O cBoiicTBaM mopoy (JII1K-4,
OIIK-9)

«2» (Hey10BJIETBOPUTEIbHO): 00YYaIOIINUKACS HE BHIMOIHIII WA BBITTOJIHUI
HEMpaBUJIBHO TMPAKTUYECKUE 3aJlaHus, TMPEIYyCMOTPEHHbIE MPAKTUUYECKUMU
3aHIATUSMU; CTYJIEHT OTBETHJI HAa KOHTPOJIbHBIE BOMPOCHI C OIMIMOKAMU WU HE
OTBETUJI HA KOHTPOJIbHBIE BOIIPOCHI.

OOyuvaromuiicss He BIAJEeT METOAAMH, METOJMKAMH M anmnapaTypHbIM
o0ecrieueHuEM PKCIIEPUMEHTOB MO OMPEACICHUI0 OCHOBHBIX (DU3UYECKUX CBOWUCTB
MopoJl B JAa0OpAaTOPHBIX W HATYPHBIX YCIOBUSIX M O MeETOJax o0pabOTKu
IKCIIEPUMEHTAIBHBIX JIAHHBIX 10 cBoiicTBaM mopoy (JITTK-4, OITK-9)

2.3. Kpurepum OLEHKH KOHTPOJIbHOM padorsl (dpopmMupoOBaHME

komnerennuii OIIK-4, OIIK-9)

«5» (OTJIMYHO): BCE 3a/1aHUsI KOHTPOJIBHOU PaOOTHI BBHITIOJIHEHBI 0€3 OITHO0K
B TEUEHHUE OTBEJACHHOTO Ha pabOTy BpEMEHH; pad0Ta BHIMOJHEHA CAMOCTOSITENILHO,
MPUCYTCTBYIOT COOCTBEHHBIE OOOOIICHUS, 3aKJIIOUCHUS U BBIBOJIBI; OTCYTCTBYIOT
opdorpadudeckre U MyHKTyaIlMOHHBIC OIMHUOKH.

OOyyaroimuiics Ha BHICOKOM YPOBHE 3HAET (PU3NYeCKre CBOMCTBA TOPHBIX MOPOT U
MaCCHBOB, XapaKTep UX U3MEHEHUS MPU BO3JACUCTBUU HA HUX PA3IUYHBIX
(bu3HYECKuX MOJei, METOBI paciyeTa U SKCIIEPUMEHTAILHOTO ONpe/IeTICHUS
OCHOBHBIX (PU3MYECKUX CBOMCTB MOPOJ ¥ HANIPABJICHUS UX MPAKTUYECKOTO
WCIIOJIB30BaHUs JIJIs1 PACYETOB OCHOBHBIX 3aKOHOMEPHOCTEH MPOIECCOB TOPHOTO
npoussojcTia (OITK-4, OITK-9)..

«4» (Xopomio): 3a7aHUsT KOHTPOJBHOW  PabOThl  BBINOJHEHBI C
HE3HAYUTEIBLHBIMU 3aMEUYaHUSIMU B TIOJTHOM 00BeMe JIMOO OTCYTCTBYET pEIICHHUE
OJIHOTO  3aJaHus; paboTa BBINOJHEHA CAMOCTOSITEIBHO, MPUCYTCTBYIOT
coOCTBEHHbIE 0000IIEHUS, 3aKIIOYEHUS U BBIBOJBI, OTCYTCTBYIOT TIpyOble
opdorpadudeckue M MyHKTYallMOHHBIE OLTHOKHU.

OOyuaromuiicss XOpOoIIo 3HAeT 3HAeT (PU3NYECKHUE CBOWCTBA TOPHBIX MOPOJ U
MaCCHBOB, XapaKTep UX U3MEHEHHS MPU BO3JICUCTBUHU HA HUX PA3IUIHBIX
(bU3MYECKUX MOJeH, METOBI paciyeTa U SKCIIEPUMEHTAILHOTO OpeIeTICHUS
OCHOBHBIX (PU3MUYECKHX CBOMCTB MOPO] M HATIPABJICHHSI UX MTPAKTUYECKOTO
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UCIIOIb30BAHKS JIJIS1 pACUETOB OCHOBHBIX 3aKOHOMEPHOCTEH MPOIIECCOB TOPHOTO
npouspojcTia (OIIK-4, OIIK-9)..

«3» (YH0BJIETBOPHUTEJIHLHO):

COOCTBEHHBIE  O0OOIIEHHUS;

MYHKTYaIllMOHHbIE OIIHUOKH.
OOyyaroiuiics Ha yI0BIETBOPUTEIILHOM YPOBHE 3HAET 3HAET (PU3UUECKUE
CBOMCTBA FOPHBIX NOPOJI U MACCUBOB, XapaKTEp UX U3MEHEHUS NPU BO3AECHCTBUU
Ha HUX Pa3IMYHBIX (PU3UYECKUX MTOJICH, METO/IBI pacyeTa M SKCIEPUMEHTATBHOTO
OTIPEJICIICHHS] OCHOBHBIX (DM3NYECKUX CBOMCTB MOPOJ M HAMIPABIICHUS UX
MPAKTUYECKOT0 UCITOIB30BAHUS JJIS1 PACUETOB OCHOBHBIX 3aKOHOMEPHOCTEU
nporieccoB ropHoro npoussojctea (OITK-4, OITK-9)..
«2» (Hey/10BJIETBOPUTEJIBLHO): 331aHMS B KOHTPOJIBHON pabOTE BHITIOJHEHBI
HE TOJIHOCTBIO WIJIM HEMPAaBWIBHO, OTCYTCTBYIOT WJIM CJI€JIaHbl HENPaBUIIBHO

BBIBOALI U  00OOIICHUS;

MYHKTYaIllMOHHBIE OIIHUOKH.
OOyuaroiuiics He 3HaeT PU3NUECKHE CBOMCTBA TOPHBIX MOPOJI U MACCHUBOB,
XapaKTep UX U3MEHEHHUsI MIPU BO3JICUCTBUM Ha HUX PA3IMYHBIX (PU3UUYECKUX TOJICH,
METO/Ibl pacueTa U HKCIIEPUMEHTAILHOTO ONPECICHNSI OCHOBHBIX (DU3UYECKUX
CBOMCTB MOPOJ Y HAIIPABJIECHUS UX MPAKTUYECKOr0 UCIOJIb30BaHUS I PACUETOB
OCHOBHBIX 3aKOHOMEPHOCTEM npoiieccoB ropHoro npousBojctea (OIIK-4, OTIK-

9).

MPUCYTCTBYIOT

PUCYTCTBYIOT

3adaHus KOHTpOJ'IBHOﬁ pa6OTI>I HUMCIOT
3HAaYUTCIIBHBIC 3aMCUaHUA, pa60Ta BBIIIOJIHCHA CaAMOCTOATCIIBHO, IMPUCYTCTBYIOT

rpyobIe

rpyobie

opdorpaduueckue wu

opdorpadpuueckue u

2.5. UToroBble nmoka3zarejn 0aLIbHOH OLleHKH C(POPMUPOBAHHOCTH
KOMIIeTEHIUI 10 IMCHUILUIMHE B pa3pe3e JeCKPUNTOPOB «3HAThH/ yMeThb/

BJIAJAECTb»:

OIIK-9 - BJJaICHUEM METOIaMH aHAJIU3a, 3SHAHUEM SaKOHOMepHOCTeﬁ nmoBE€ACHUA N
YHpaBJICHUA CBOMCTBAMH TOPHBIX MMOPOA X COCTOAHUEM MAacCCHBa B IIpoImeccax
I[Oﬁbl‘-ll’l H HGpGpﬂﬁOTKI’I TBEPABIX IT0JE3HbIX HCKOMMAECMbIX, 4 TAKXKEC IIPH
CTPOUTECIBCTBE M IKCILJIYaTallMH MOA3E€MHBIX coopymeHnﬁ

Kpurepun onenuBanus

IMoka3arennb
2 3 4 5

3HATh: OOyuaromuiics OO0yyaromuiics OO0yyaromuiics OOyuaromuiics
OCHOBHEIE JEMOHCTPUPYET AEMOHCTPUPYCT AEMOHCTPUPYET JIEMOHCTPUPYET
3aKOHOMEPHOCTH nonHoe orcyrcrpue | HEMOTHOC HaCTHIHOC TIOJTHOE
wan e |
g(a)lﬁzl;plf;gcp;o;iif;nx ng:}::::;;;e OCHOBHOM TEPMHUHOJIOTUH, 3Halgm/1:

) TEPMHHOJIOTHH, busuko- CBOOOIHO
TOPHBIX MOPOA, 3HaHMH OCHOBHOH | husuko- MEXAHUYECKUX ONepUpyeT
METOABL OUPCACICHI | 1oy rpmomorim, MEXaHHUYECKIX CBOMCTB F'OPHBIX | IIPHOOPETEHHBIMH
(PH3HKO-TeXHHYECKUX dusuxo- CBOMCTB TOPHBIX | IOPO/I, TEOPUH SHAHHSIMEL

CBOMCTB I'OPHBIX
IOpOJ;

MEXAaHUYCCKUX

MopoJI, TEOPUHN
YIPYTOCTH U

YIPYTOCTH U
nehopMUPYyEMOCT

CB00OOIHO
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3aKOHOMEPHOCTH CBOWCTB F'OPHBIX nehOpMUPYEMOCT | H, HO Ha3bIBaET
HCTIOIBb30BaHUsA OpoJ, TEOPUU u Jlomyckatorest AOITy CKatoTCA KOHCTPYKTHUBHBEI
(DUBHKO-TEXHHUECKHX | yrpyrocTy i 3HaqueanHe HCBHg‘{I/ITeJ'H)HLIe e 0COBCHHOCTH
o OIIHOKH OIIHOKH
CBOMCTB TOPHBIX nehopMHUPYEMOCTH. ’ ’ MMOI3EMHBIX
MIPOSBJISCTCS HETOYHOCTH,
MOPOJI PU  PELICHUU ..
HEOCTATOYHOCTh | 3aTPYAHEHUS MIPU | COOPYKEHUM;
3aJ1a4 IOJA3€MHOTO .
3HAHWMH, 110 PAAY | aHATUTHYECKUX METOJIBI pacuera
CTPOUTEBCTBA 5 !
ngKae.aTenefI, orepaIusIx KOHCTDPYKLHMiA
00yHaroIMunCs MOJI3€MHBIX
HCIBITHIBAET .
COOPYXKEHHUM MO
3HAYUTEIbHBIC
3aTpyAHEHUS TIPU ABYM  IpylnaMm
ONepUPOBaHUH TIpCACTIbHBIX
3HAHMSAMH IPU UX COCTOAHHH,
HepeHoce Ha CIOCOOBI
HOBBIC CUTYallUH BO3JICUCTBHUS HA
MMOPOTHBIN
MAacCHB,
00ecIIeunBaroILl
M€ ITOBHIIICHUE
ero
YCTOMYUBOCTH
yMeThb: OOyuaromuiics He | OOyuvaronmiics OO0yyaromuics OO0yyaroruiics
OLICHVBATH BIIMSIHUE YMEET WIH B JAEMOHCTPUPYET JIEMOHCTPUPYET JAEMOHCTPUPYET
(U3HKO-TEXHUYCCKUX | HEJOCTATOUHOM HCIIOHOC YacTUYHOE II0JIHOC
. COOTBETCTBHE COOTBETCTBHE
CBOUCTB I'OPHBIX CTEIIEHU YMEET COOTBETCTBHE
HoposT Ha CIIEYIOIINX CIIEYIOMINX
b heTHBHOCTS BBIIOJIHATh —— CIEYIOIINX ——
pacHeThl 1o BBIIIOJIHATE YMCHHU. BBIIOJIHSAET
peuICHuA IPaHyJOMETPUYECK | pacyeThI 110 BBITIOJTHATH pacyeTsl 1o
TCXHOJIOTMICCKHIX OMY COCTaBy IPaHyJIOMETPUUEC | pacyeThl IO TpaHyJIOMETPHUEC
3afatd MpH HOASCMHOM | 1561 KOMY COCTaBYy rpanysoMerpudec | KOMY COCTaBy
CTPOUTEILCTRE; .
p > YCTOWYMBOCTU TopoL, KOMY COCTaBYy TIopoL,
CTONYHBOCTH CTONYHBOCTH
OIIpeNeNsATh GU3UKO- | He3aKpPEIrIeHHOro M HOPO/I, Y
TeXHIMECKIe HE3aKPEeTIEHHOTO ” HE3aKPEIIEHHOTO
. MaccrBa Mopoa MaccuBa MOPO/I. yCTOUNBOCTH MaccuBa MOPO/I.
CBOMCTBAa FOPHBIX JlonyckaroTcs HE3AKPEIIIEHHOTO | orpesersiTh
I0POJ| HEOOXOIMBIE 3HAYUTENBHBIC MaccuBa opoI pacueTHbIe
AU peasainm OIIMOKH, YMeHuUsI OCBOCHBL, | Harpy3Ku Ha
TEXHOJOTHYECKUX HPOSABIACTCA HO JIOMYCKAKOTC | KOHCTPYKIIAH
3a71a4 IIpU NOA3EMHOM HENOCTATOUHOCTD | poouyrenpipie | TOX3EMHDIX
CTPOUTEIILCTBE MEHHUH, IO PALT "
P Y > 1O PRy OLINOKH, COOPYKEHU
mokasaresei,
oGyuarowmiics HETOYHOCTH, pa3in4HoOro
HCTIBITHIBAET 3aTPYAHCHHS TIPU bynKiHoHATEHO
3HAYUTEIbHBIE aHAINTHYECKUX 'O HasHAYCHUA,
3aTpyAHEHHUS TIPU onepanusx, pacCuUUThIBATh
OTIEpPUPOBAHUH neperoce ymenuii | >TEMEHTBI }
MEHUSAMU IIPU MX
yme P HA HOBbIE, KOHCTPYKIIHAMI
rieperoce fa HECTaHIapTHBIE TIOZISCMHBIX
HOBBIE CUTYaIuN COOPYKEHHUH Ha
CUTYaIIUH.

MMPOYHOCTb,
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KECTKOCTh U

YCTONYUBOCTb;
BBITIOJHSATh
MIPOBEPKY
MIPOYHOCTH
CEUYEHUI
WHXCHEPHBIX
KOHCTPYKLUU
MO/I3€MHBIX
COOPYKEHHUM.
BJIaJIeTh: OOyuaromuiics Oo6yuarommiicst | O0ywarommiics | OOyuaronuiics
MOJIXOJIaMH K HE BJaJIeeT UM B | BIaJeeT BIIa/IeeT B [IOJIHOM
COBPEMEHHBIM HEJ0CTATOYHOM HaBBIKAMU TEPMHUHOJIOTHEH | 00BbeMe BIagceT
MeTOo1aM CTENeHHU BlajiceT | BbIOOpa u B o0Onactu HABbIKAMU
WCCJICIOBAHHMA HaBBIKaMU PEKOHCTPYKIIMH | (U3UKH TOPHBIX | PaOOTHI C
(bU3UKO-TEXHUYECKUX | BBIOOpA U TOPHBIX MAIlIUH U| IOPOJ U HE00X0TUMOi
CBOMCTB FOPHBIX PEKOHCTPYKITUU o0opymoBanus U | (pU3NIECKHIX CIIPAaBOYHOU
MOPO/I; HaBBIKAMU TOPHBIX MAIlIMH U | TEXHUYECKOTO MPOLIECCOB MPU | TUTEPATypPOH U
paboThl ¢ 000pyIOBaHUSA U | PYKOBOJCTBA MOA3EMHOM COBPEMEHHBIMHU
HE00XO0 MO TEXHUYECKOTO paboTtamu 1o CTPOUTENIbCTBE, | BHIYMCIUTEIBHBI
CIIPaBOYHOU PYKOBOJICTBA 00€CIeUeHUIO UX | JOIMyCKaeT MH CpEJICTBaMHU
JIUTEepPaTypoil u paboTtamu o 3¢ (HEeKTUBHOTO U | HEKOTOPHIE VIS pelleHus
COBPEMEHHBIMU obecrieueHunto ux | 0€30MacHOro omuOKH, MPAKTUYECKUX
BBIUHCIUTENbHBIMU 3¢ dexTuBHOrO U | (YHKIIMOHUPOBA | MPOSIBIIAETCS 3aja4 npu
CpeIICTBAMU JIJIsI 0€301MacHOTO HUS B PA3JIMYHBIX| HEJIOCTATOYHOCT | TIOJI3EMHOM
peleHus (YHKITMOHUPOBAH | TOPHO- b BJIaJICHUS CTPOUTENHCTBE C
MPAKTUYECKHX 3a7a9 | WS B PA3JIUYHBIX | TEOJIOTUYCCKUX | HABBIKAMH I10 yaIEéTOM
MIPU MOA3EMHOM TOpHO- YCIIOBUSX, HO pany ¢buzuko-
CTPOUTEIIECTBE C T'€OJIOTUIECKHIX JIOITYCKAOTCS MTOKAa3aTeJICH. TEXHUYCCKUX
yuérom (uszuko- YCIOBUSIX. 3HAYUTENbHbIE OOyuaromuiics | CBONCTB rOPHBIX
TEXHHYECKUX CBOWCTB OIINOKH, UCTIBITBIBACT TOPO/I,
TOPHBIX TIOPO/T MIPOSIBIISIETCS 3HAYUTENbHbIE | TEPMUHOJOTHEH
HEJ0CTAaTOYHOCTh| 32 TPYTHCHUS B o0OJacTH
BJIQ/ICHUS npu (U3HUKHI TOPHBIX
HaBBIKaMU TIO MIPUMECHCHHUN OpOJI U
pany HABBIKOB B buznyecKux
MOKA3aTeIICH. HOBBIX MIPOIIECCOB MPHU
OOyyaromuiicss | CUTyalmsix MO/I36MHOM
HCTIBITBIBACT CTPOUTEIIECTBE

3HAQYUTEIIBHBIE 32
TPYIHEHHUS IPH
[IPUMEHEHUN
HAaBBIKOB B
HOBBIX
CUTyaIUsX.

OIIK-4 - TOTOBHOCTBIO C €CTECTBEHHOHAYYHBIX MMO3UIIMU OLICHUBATh CTpOCHHEC,
XUMHUYECKUN 1 MUHEPAJIBHBIA COCTAB 36MHOM KOPbI, MOP(POJIOTHIECKHE OCOOEHHOCTH
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N ITCHCTHUYCCKHUC THUIIBI MeCTOpO)KI{eHI/Iﬁ TBCPABIX ITOJIC3HBIX UCKOIMACMBbIX ITPU
pPEeIICHUHN 3aaa4 110 palOHAJIbHOMY U KOMIIJICKCHOMY OCBOCHHIO I'€OPECYPCHOI'O

MoTCHOMaIa HECJAp

3HaTh: IUIOTHOCTHBIE | OOy4Jaromuiics Oo6yuarommiics | OOyuatonmuiics | OOydaromuiics
u MPOYHOCTHBIE | IEMOHCTPUPYET JEMOHCTPHUPYET | IEMOHCTPUPYET | JEMOHCTPUPYET
CBOICTBa TOPHBIX | IIOJIHOE HEIOJIHOE 4aCTUYHOE IIOJIHOE
MOpOJI U MX BIUSHHUE | OTCYTCTBUE WM | COOTBETCTBUE COOTBETCTBHUE COOTBETCTBHUE
Ha TEXHOJOTMYECKUE | HEIOCTATOYHOE CJIEIYIOIINX CJIEIYIOIINX CJIEYIOINX
MIPOLIECCHI IIPU | COOTBETCTBUE 3HAHUM: 3HAHUM: 3HAHUM:
[0JI36MHOM CIIEYIOIINX KOHCTPYKTUBHBI | KOHCTPYKTHUBHBI | KOHCTPYKTHUBHBI
CTPOUTEINIbCTBE, 3HAHUIA: € OCOOCHHOCTH U | € OCOOEHHOCTH U | € 0OCOOEHHOCTH U
TEIUIOBbIE  CBOWCTBA | KOHCTPYKTUBHBIE | IPUHIIUII TIPUHIIATT TIPUHIIHTL
TOPHBIX  TOPOJA U | OCOOGHHOCTH U | ACUCTBUS JeicTBUs NercTBUS
OCHOBHBIE MPUHLIMII TOPHBIX MAIIMH | TOPHBIX MAIUUH | TOPHBIX MallluH
3aKOHOMEPHOCTH JEHCTBHUS TOPHBIX | U 000pyAOBaHUs | U 00OPYIOBaHUS | K O0OPYIOBAHUS
TEPMOJUHAMHYECKUX | MAIIUH U | TOPHOJOOBIBalO | FOPHOJOOBIBAIO | TOPHOAOOBIBAIO
MIPOLIECCOB o0opynoBaHus 1111704 111170 111170
[IPOTEKAOLIUX B | TOPHOIOOBIBAOIL | MIPEIIPUSATHH, PEATPUITHH, MIPEATPUATHH,
TOPHBIX MOPOJIaX, WX TPEeIIpUSTUN, | TEHACHLIUN TEHJCHIINH TEHJCHIINH
AIIEKTPUYECKHUE U TEHJACHIIUU pa3BUTHS UX | pa3BUTHS UX | pa3BUTHUS 170'¢
MarHUTHBIE CBOMCTBA | Pa3BUTHS UX | OCHOBHBIX OCHOBHBIX OCHOBHBIX
TOPHBIX MOPOJ OCHOBHBIX [apaMeTpoB [IapaMeTPOB,HO | MAPaMETPOB,
rapameTpoB JIOTTYCKaOTCs cBOOOIHO
HE3HAYUTENIbHbI | ONEPUPYET
e OIMOKH, | TPUOOPETECHHBI
HETOYHOCTH, MU 3HaHUSIMHU.
3aTpyJHEHUS
npu
aHAJINTUYECKUX
onepanusx.
yMeTb: Ooyuaromuiics He | O0yuarontuiics | OOydaromuiics | OOyuarommiics
aHAIN3UPOBATh yMEeT WO B | J€MOHCTPUPYET | IEMOHCTPUPYET | JEMOHCTPUPYET
BIIMSIHUS BHYTPEHHUX | HEOCTATOYHOMN HEIOJIHOE 4aCTUYHOE MIOJIHOE
(aKkTOpOB U BHEIIHUX | CTEIIEHU  YMEET | yMEHHE COOTBETCTBHUE COOTBETCTBHUE
TIOJIEN Ha CBOMCTBA AHAIU3UPOBATH AHAJIM3UPOBATh | 3HAHUH 3HAHUU U
TOPHBIX MOPOJ; OTIBITHBIE JAHHBIE | OIBITHBIE aHAJIM3UPOBATh | YMEHMI.
Y BBHIMOJHATH WX | JAaHHBIE U | ONBITHBIE CBobosiHO
MaTEeMaTHYECKYIO | BBIIIOJHATh UX | IaHHBIE U | onepupyer
00paboTKy MaTeMaTHYeCKy | BBIIOJHATh HX | IPUOOPETEHHBI
10 00paboTKy. MaTeMaTH4ecKy | MM YMEHHSIMH,

10 00paboTKyY

MPUMEHSET UX B
CUTYyalUsIX
MMOBBIINICHHOM
CIIOKHOCTH.




24

BJIaJeTh:
MaTeMaTHIECKUM
anmaparom,
o0ecIeunBarOIINM
BO3MOXKHOCTb aHAIN3a
Y OTIMCAHUS BIUSHUS
(bU3NKO-TeXHUYECKHE
CBOMCTBa TOPHBIX
IIOpOJ Ha
TEXHOJOTUYECKHUE
IPOIIECCHI TPU
HOA3EMHOM
CTPOMTENHCTBE

OOyyvarormmiics
HE BJIQJIEET WIIM B
HEJIOCTATOYHOMH
CTEIIEHH BJIaJIEET
MaTeMaTHYECKUM
armapaTom,
o0ecrneunBaroIIn
M BO3MO>KHOCTD
aHajan3a u
OIMCaHMS
BIIASTHUS
(busuko-
TEXHUYECKHE
CBOMCTBA FTOPHBIX
opo/1 Ha
TEXHOJOTHYECKHE
MIPOIIECCHI MTPH
[10JI3EMHOM
CTPOUTENIbCTBE

OO0yyaromumiics
YaCTUYHO
BIIaJICET
MaTeMaTHYECKH
M afmapaToM,
o0ecneynBaroll
AM
BO3MOKHOCTB
aHauu3a u
OIMCaHU
BIIMSHUA
¢busuKo-
TEXHHYECKHUE
CBOMCTBaA
TOPHBIX TIOPO/T
Ha
TEXHOJOTHYECKH
€ TIPOIIECCHI MPH
MIO3€MHOM
CTPOUTEIILCTBE

OOyuaromumiics
YaCTUYHO
BIIaJIcET
MaTeMaTHYECKH
M anmapaToM,
o0ecreynBarol]
AM
BO3MOKHOCTB
aHajau3a u
OIMCaHUS
BIIMSHUA
¢bu3uKo-
TEXHHYECKHUE
CBOMCTBa
TOPHBIX TTOPOJT
Ha
TEXHOJIOTHYECKH
€ TIPOIIECCHI MPH
[IO{3€MHOM
CTPOUTEIILCTBE

OOyuarormmiics
B IOJIHOM
o0BeMe BIIaJeeT
MaTeMaTHYECKU
M anmapaToM,
00€eCIIeunBaroIL
UM
BO3MOYKHOCTb
aHajau3a u
OIMCaHMs
BIIMSAHUSA
¢dusuko-
TEXHHYECKHUE
CBOICTBa
TOPHBIX TTOPOJT
Ha
TEXHOJIOTMYECKH
€ MPOIIECCHI MPU
[10J{3€MHOM
CTPOUTEIILCTBE

3. MeTonnquKne MaTepHaJIbI

(TI/IHOBLIC KOHTPOJIbHBIC BaI[aHI/IH),

omnpeaesOIIde MPoUeIypbl OLEHMBAHUA 3HAHUI, YMEHUI, HABBIKOB H
(ni1k) onbITa AEATEJIbHOCTH, XaPAKTEPU3YWIUHMX 3TaNbl ()OPMUPOBAHUSA
KOMIIeTeHI NI

Konmposbhble

3a0daHus,

npumeHsiemsole
npomexcymovyHo2o KOHmMpoJisd no aLICL{Lln./ILlHe,

8

pamkax

mekywezo U
HOCSIM  YHUBEPCA/bHbIL

xapakmep u npedycmMampuearkm 803MONCHOCMb KOMNJAEKCHOU OYeHKU 8ce20
Habopa komhemeHyull, npedycmompeHHwix OIl no ducyunauHe.

3.1. TeKyuiu KOHTPOJIb (Pa60Ta HAa NPAKTUYECKUX 3aHATHUAX)

(bopmupoBanue komnerenuuit OIK-4, OIIK-9)

Temarnka NpakTUYECKUX 3aHATHNA JJIsI TEKYIIETO KOHTPOJSA MO JUCIUILIMHE
usnoxxena B [Ipunoxxennn 1 x padoueit nporpamme.
[IprmepHBIe TEMBI IPAKTUYECKUX 3aHATHUM:
1.ITo 3amaHHBIM 3HAYEHUSIM MPEIEITOB MTPOYHOCTH MOPOABI IIPU CKATUU U
PaCTSHKEHUU TOCTPOUTH Kpyrd Mopa 1 macnopTt MpOYHOCTH U rpaduyecKu
ONPENEIIUTh BEITUYUHY CLICTUICHUS.
2.1To 3amanHO# O0IIIEH MOPUCTOCTH OMPEACTUTD MPOIICHTHBIA COCTaB TIOPOJIBI U
TeroeMKocTh Bo3nyxa (1,00), onpeaenuTs yelbHY0 TEI0EMKOCTh MOPO/Ib
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3. Ompenenenuu KoauvecTBa Teruia Q, BBIACISIEMOTO B TIOPOJIE TIPU BO3AEHCTBUN
Ha Hee 3JIEKTPOMArHUTHOTO TOJIS.

4.Bupl 37EKTPUYECKOTO Pa3pyUICHUsI TOPHBIX MOPOJ, MOKA3aTENIN TPYIHOCTH
AIEKTPOTEPMHUYECKOTO U IJIEKTPOTEPMOMEXAHUYECKOTO Pa3pyLIEHUsI TOPHBIX
nopona

5. Tenia0eMKoCTh, TEIJIONPOBOAHOCTD, TEMIIEPATYPOIPOBOIHOCTD U KOIPPUITUEHT
00beMHOT0 (JIMHEHHOTO) TEMJIOBOTO pacHIupeHuss OqHO(pa3HBIX 1 MHOTO(ha3HbIX
TOPHBIX NOpoJ. Biusinne cTpoenus nopoibl Ha ee TennoBe cBoiicTBa. MeToabl u
CpEIICTBA OMPEIEIICHHUS TEIJIOBBIX CBOMCTB TOPHBIX TTOpoA. V3MeHeHre TETIOBBIX
CBOMCTB TIPH BBICOKHX W HU3KUX TEMIIEpaTypax U JTaBJICHUSIX..

3.2. NoaroTtoBka pedepaTos.
[IpumepHas Tematuka pedepaToB:

1..Metonpl onpeneneHus INIOTHOCTHBIX CBOMCTB TOPHBIX MOPOJL

2.. Meroapl onpeenaeHusl IPOYHOCTHBIX CBOMCTB TOPHBIX MOPOJL

3. MeTtobl onpeeseHnst JJIIEKTPUIECKUX CBOUCTB TOPHBIX IMIOPOJ

4. MeTtoasl onpeaeIeHus MarHUTHBIX CBOMCTB T'OPHBIX ITOPOJT

5.. Meroasl ompeaeneHUs TEIJIOBBIX CBOMCTB( TEIIONPOBOIHOCTH)

TOPHBIX MTOPOJT

6. MeTtoanl ompeiesieHus] TETUIOBBIX CBOMCTB(TEINIOEMKOCTH) TOPHBIX

nopoJa

7. Metonbl onpeeneHus TeIIOBbIX cBOWCTB( KO3 (pUlleHTa TEIIOBOTO

JMHEWHOTO PaCUIMPEHUs1) TOPHBIX HOPO/I.

8. O030p METOJIOB OMpEICIICHHUs TEIUIOBBIX CBOMCTB TBEPABIX BEIIECTB B
TEMITEPaTypPHBIX MOJISIX.

9..00630p HEMEXaHWYECKHX CIOCOOOB pa3pylIeHUS TOPHBIX TOPOJ
(TETIOBBIX).

10. O030p HEMEXaHWYECKUX CHOCOOOB  pa3pylI€HHWE TOPHBIX
NopoA(NEKTPUUYECKHUX )

10. Obnacti TpUMEHEHUS TEIUIOBBIX CBOWCTB FOPHBIX MOPOJ B FTOPHOM
nene.

11. O630p OCHOBHBIX TEPMOJIUHAMUYECKHUX MPOIIECCOB, UMEIOIINX MECTO
Ha OTKPBITHIX.

12. Tenno 3eMHBIX HEAP.

3.3. Texkyuiuii KOHTPOJIb (BBINOJHEHHE KOHTPOJIbHBIX PadoT)
KonTtponbHas paboTa COCTOUT U3 IBYX TEOPETHUECKUX BOIIPOCOB U JIBYX
3a7ad4.
IlepeyeHb BONPOCOB KOHTPOJILHON padoThI

1. O6beMHast INIOTHOCTh TOPHBIX MOPOJI ¥ TFIOTHOCTh MUHEPATTLHOTO

CKCJICTA.

2. Metop! onipesiesieHrst 00beMHOM TIIOTHOCTH MOPOJT B HATYPHBIX
YCIOBHSIX.

3. Knaccudukanusi CBONCTB rOPHBIX MOPO/I.
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4. XYUMHYECKH CBsI3aHHAs, PU3NYECKU CBsI3aHHAs, CBOOOIHAS BO/IA B TOPHBIX
opoJax u €e CBOMCTBA.

5. TMopucrocTs mopo, ee BAUSHUE HA IPYrUe CBOIMCTBRA.

6. OOmast, OTKpbITas U 3aKPBITAsI IOPUCTOCTH.

7. OnpexaeneHre MIOTHOCTH MUHEPATIBHOTO CKEJETA.

8. Yrous eCTECTBEHHOTO OTKOCA, MOHATHE 00 yriie BHYTPEHHET O TPEHUs
MOPOJI.

. Haceimuas macca, k03QGUIIMEHT pa3phIXIeHUs, TPaHyIOMETPUUECKUI
cocTas, Pa3pHIXIIAEMOCTh TOPHBIX TOPO/I.

10. JlaGopaTopHbie METOIbI OTIpeieTIeHUs] 00BEMHOM TIJIOTHOCTH ITOPO/I.

11. JlebopmarimoHHbIe XapaKTEPUCTUKH ITOPO/I.

12. Onpenenenne MOy IPOIOTBHONU YIPYTOCTH U KO3 duimenTta
[Tyaccona Ha mpubope ¢ MHIMKATOPOM YACOBOTO THIIA.

13. Omnpenenenrie MOaYs MPOJAOJILHON YIPYTOCTH U
koa¢ddunrenta [lyaccona ¢ momoipio UG POBOTro TEH30METPUUECKOTO
MoOCTa.

14. TlonsiTe 0 AMHAMUYECKOM MOJIYJI€ YIPYTOCTH MOPO,.

15. Metoap! onpeieIeHusl ATMHAMHYECKOTO MOyl YIPYTrOCTH,
MbE30IEKTPUUYECKUM 3(DEKT U €ro UCTI0Ib30BAHKE MPHU y/3 TUATHOCTUKE
nopoa.16. Onpenenenue TMHAMUYECKOTO MOAYJISL YIIPYTOCTH YAbTPa3BYKOBBIM
METOJIOM.

17. I1nacTHYHOCTB U XPYIKOCTh TOPHBIX OPOJ, ONpeaesieHre Ko3ppuuuenTta

IUIACTUYHOCTHU MOPOJI.

18. Peonornueckre cBOMCTBA MOPO/I: TIOJI3Y4ECTh, pellaKcalus, TN TETbHAS
IPOYHOCTD.

19. HampspkenHnoe coctosiHre. Bupl HanpsHKeHW.

20. IIpouHOCTHBIE CBOWCTBA TIOPO/I.

21. Onpeznenenue npejaena NPOYHOCTH Ha CxKaTUE HAa 00pa3Lax MpaBUIbHON
(bOpMBL.

22. Onpenenenue npejaena MPOYHOCTH HA PACTSHKEHHE.

23 Omnpenenenue mpenena IpOYHOCTH MOPOJ] Ha CIBUT B IPHOOPE €O
CMEIIEHHBIMUA MaTPULIAMHU.

24. TlacopT MPOYHOCTH TOPHBIX TTOPOI.

25. TlocTpoenue nacnopra MPOYHOCTH MOPOJI IO JAHHBIM MPOYHOCTHBIX

WCTIBITAHUM.
26. TemioBbIE XapaKTEPUCTUKU TTOPOSI.

27. TermoeMKOoCTb, TETUIOMPOBOIUMOCTD U KO(DPHUITUEHT

TEIUIOMTPOBOAUMOCTH FTOPHBIX TOPOI.
28. TlonsTus “Y nenpHas TETIUIOTA CropaHus” v« Y ienbHas TETUIOEMKOCTD .
29. DnexkTpudecKre CBOMCTBA MOPOA. Y ACIbHOE EKTPUIECKOE
conpoTturieHue. [IoHSITHS O MPOBOIHUKAX, TTOJTYITPOBOTHUKAX U
JTUJICKTPUKAX.
30. ITre30amnexTpuueckuii 3P PexT.
31. [ToHaTHE O TIOIAPU3ALINH.
32. YCTpOUCTBO U MPUMEHEHHE TEH30JaTYUKOB.
33. EcrecTBeHHas pauoakKTUBHOCTD, BUIBI U3Ty4CHHUS, IEPUO/T TIOJTypaciaa.
34. TloHsiTHE O KPEMOCTH TOPHBIX MOPO/I, KiTaccupuKaus mpod.
[IporoassikonoBa M.M., k03D PUITUEHT KPENOCTH.
35. Kimaccudukarus mopoj no 6ypuMocCTH.
36. B3pbsiBaeMOCTh MOPOJI U €€ OlICHKA.
37. AGpa3uBHOCTB IOPO/I U €€ ONpeIeTICHUE METOJIOM UCTUPAHUSI CTEPHKHSI.
38. [ToHsiTHE O TBEPIOCTH TTOPOJT M METOIbI €€ ONIPEACITICHUSI.
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39. O1ieHKa SHEPrOEMKOCTH Pa3pyILIEHUsI TOPHBIX TIOPOJI MPU AUHAMUYECKUX
Harpy3kax. J[poOUMOCTb TOPHBIX MTOPOI.
40. Omnpenenenre MPOYHOCTH MTOPOJ METOJIOM TOJTUCHHUS.

3AJAYU K KOHTPONIbHOM PABOTE

3agaua 1.
OnpenenuTs 001y TOPUCTOCTH TOPOABI, €CIIM U3BECTHO, YTO MPHU
HACBILICHUH €€ BOJION CKOPOCTh PaCIpOCTPAHEHHS B HEH yIIbTPa3BYKOBBIX BOJIH
noBbicuiIach B N pa3 1o cpaBHEHUIO C CyXOU OPOJI0i, CKOPOCTh yIbTPa3ByKa B
KoTopoii paBHa V. CuuTath, YTO MOPHI MPEACTABISAIOT COOOM KaHAIBI,
napasuiebHbIe JMHUU MPOo3ByYnBaHus. CKOPOCTh paclpoCTpaHEeHUS
yIIbTPa3BYKOBBIX BOJIH B Bo3ayxe ~ 335 m/c, B Boze ~ 1490 m/c.
Wcxonnble JaHHbIE [T pEIIeHHs 3a/1a4H B3ATh U3 Ta0J. 3 B COOTBETCTBUU CO
CBOMM BapUAHTOM.

3agaua 2.
['ab6po coCTOUT U3 CIENYIOMNUX MUHEPAJIOB: IJIarnokia3 (ero yaeabHas
teroeMkocTh C=0,69 kJ[x/(kr-K) - nanee B ckoOkax TEMIO0EMKOCTb
COOTBETCTBYIOILIETO MUHEPaJia B ATUX e eANHUIIaX ), poroas ooManka (0,48),
kBapii (0,71), muput (0,50),u remarur (0,63). 3Has oOLLyI0 TOPUCTOCTH rabOPO
P, mpolieHTHBIN cOoCcTaB MOPOJIbI M TEILIOEMKOCTh Bo3tyxa (1,00), onpenenuts
yIETBHYIO TEIJI0OEMKOCTh OO Ibl. VICX0HbIC JaHHBIE 7S PEIICHHS 3a/1a4H B3ATh
B COOTBETCTBUU CO CBOMM BapHUaHTOM.

3amaqa 3.
Onpenenuts kKodpdunneHT miacTuaHocT Ky 1 xpynkoctu Ky (o bapony JI.I.)
MIPU pa3pyLICHUU MOPOJIbI CKATUEM, €CITM U3BECTHBI: MPeJe MPOUYHOCTH MTOPOIbI

Ha oJIHOOCHOE cxaTtue Ocorc - , mpegen ynpyroctu E -, mogyns FOnra E u
MOYJIb TUTACTUYHOCTH (TPEAEebHBINA CeKyIui MOayb nedopmaniuii) En.

3.5. [IpoMeKyTOUYHBII KOHTPOJIb (BOMPOCHI K 3a4€TYy)

(dpopmupoBanue komnetenuui OIK-4, OIIK-9)

1. Kaxue ¢puznueckue nosus Bl 3HaeTe?

2. Yro Takoe (puznyecKoe CBOMCTBO U (PU3HKO-TEXHUUECKUE MTapaMeTpbl TOPHBIX MOPO/,
YTO NPUHSTO Ha3bIBaTh (PU3UKO-TEXHUUECKUMHU ITapaMeTpamMu nopoj?

3. Kakue mapameTpsl Ha3bIBalOT (PU3UKO-TEXHOIOTHYECKUMHU?

4. Yrto Takoe oObeMHas IJIOTHOCTb M YJEJIbHBI BEeC W B KAaKUX EAUHMUIIAX OHHU
BBIpaXKaroTcs?

5. Kakue npyrue IUIOTHOCTHbIE XapaKTEPUCTUKH (KpOMe IJIOTHOCTH U YA. Beca) BBHI
3HaeTe?

6. TlepeunciuTe Bce MEXaHUYECKHE CBOHCTBA TOPHBIX MTOPO?

7. Kakue ynpyrue (mapameTpsl) CBOMCTBa Bbl 3HaeTe?

8. Kaxwme mmactuyeckue cBoWcTBa (TTapaMeTphl) BBl 3HAETE?

9. Kakue npouHOCTHBIE CBOWCTBA FTOPHBIX MOPOJ BBl 3HaeTe?

10. Kakwue peosiormdeckne CBOWCTBA (TTapaMeTpbl) BBl 3HaeTe?

11. Yto Takoe moa3y4yecTh U peslakcalis HampsHKeHUH?

12. Yto Takoe mMOpPHCTOCTh TOPHBIX MOPOI U KO (HUIIEHT TTOPHCTOCTH?
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13. [Maiite onpenenenue ko3pdunuenrta [lyaccona.

14. TlepeuncnuTe U AalTE ONMPEACICHUS TETUIOBBIM CBOMCTBAM TOPHBIX MTOPO/I.

15. Yro Takoe yaenbHOE IEKTPUUECKOE COMPOTUBICHUE TOPHBIX MOPOJ?

16. KakuMu mnapaMmeTrpaMu XapaKTEpU3YIOTCS JUAJIEKTpUUYECKass M OTHOCUTENIbHAs
MarHuTHas IPOHUIIAEMOCTHU?

17. Kakue BOJHOBBIE CBOWCTBAa BBl 3HAaeTe M Kakue (U3NYECKHE IapaMeTpbl HX
XapaKTepU3yroT?

18. Kakue pannanoHHble CBOMcTBa ropHbIX IOpoJ Bbl 3HaeTe? HasoBure ¢usnueckue
napaMeTpbl UX XapaKTepU3yIOIIHe.

19. Kakue ruzpora3ouHaMu4ecKue CBOMCTBa IOpHbIX MOpoxa Bbl 3Haere? HaszoBure
¢du3nUeckre mapamMeTphbl HX XapaKTepH3yIOLIHeE.

20. Yrto Takoe XMMHYECKU CBs3aHHas, (U3UYECKU CBsA3aHHAs M CBOOOJHAs BOJa, HX
OCHOBHBIE XapaKTEPUCTUKU?

21. Yro Takoe MoJHAas BIArOEMKOCTb, KAKME BUbI BOJ| OHA BKJIOYAET?

22. Yro Takoe BOJOOTAAYA U OT YEro 3aBUCHT BEIMYMHA BOJOOTAAYMN?

23. Uro Takoe ¢usmueckas u ¢azoBas MPOHHUIIAEMOCTb M YTO Takoe Kod(@uimeHT
IIPOHUIIaEMOCTH ?

24. Yrto Ttakoe kodhduIMeHT (UIbTpaluu, KaK pa3AeiIIIOTCSA IMOPOJBI IO BEIWYHHE
ko3 dunmenta punpTpanun?

25. Yro Takoe K03(h(PUIUEHT TEIIONPOBOAHOCTH FOPHOM MOPOABI, B KAKUX €IMHHULIAX OH
u3Mepsiercs?

26. Yro Takoe K03(GUIMEHT TEIIONPOBOAHOCTHU U YAEIbHAasI TEINIOEMKOCTb, €JMHULIBI UX
U3MEpEeHUn?

27. Yto Takoe OTHOCHUTENIbHBIE TUAJIEKTPUYECKass 1 MarHUTHAsl IPOHUIIAEMOCTH, KaKUMHU
K03 PHUIIMEHTaMU OHU XapaKTEPHU3YIOTCS?

28. Kak Binusier MUHepaJIbHBIHA COCTaB U CTPOECHUE MOPOJ Ha UX CBOMCTBA?

29. Kakwue BuabI TpeluH BBl 3HaeTe?

30. Kak knaccupuuupyroTcsi TOpHbIE TOPOABI 110 TPEIIMHHOBATOCTHU?

31. Yro Ttakoe miacToBas, CpeIHsSsI W TpPaHWYHAs CKOPOCTH YIPYIHX KojeOaHW B
MaccHBax FOPHBIX MOpoa?

32. Yto Takoe yroj eCTeCTBEHHOTO OTKOCA CHITyYei TOPHOM MOPOIBI?

33. Kakue mapameTpsl yCTaHaBIMBAIOT B pPe3y/lbTaTe HAOMIOJCHMH 3a HamnpsHKeHHBIM
COCTOSTHUEM TOPHBIX OpoJ1?

34. 1y KOHTPOJIS KaKUX apaMeTPOB U B KaKUX YCIOBUAX MPUMEHSIOT METO/I PerepoB?

35. C moMoImpio KaKux MapamMeTpoB OLIEHUBAIOT YCTOHYNBOCTh TOPHBIX MacCHBOB7

36. O yeMm CBMJICTEIbCTBYET M3MEHEHUE DIEKTPUYECKOH MPOBOJUMOCTH TOPHOTO
MaccuBa?

37. B yewm 3axitoyaeTcs METO/I OLIEHKU HAINpsDKEHUH?

38. Kaxumu mapameTpamu XapakTepu3yeTcs Ka4eCTBO HCKOIAeMbIX yrilei?

39. Kak knaccupuuupyroTcsi KaMeHHble M Oypble yriu?

40. KaxoBbI mapaMeTphl Ka4eCTBa CTPOUTEIHHBIX MaTepPHAIOB?

41. Kak KOHTpoJIMpyeTcs BIaKHOCTh TOPHBIX 1OPoa?

42. Kakoe ycioBHe SBISETCS ONPEISIISFOIINM ITPH KOHTPOJIE PeKUMa pabOTHI JIOOBIYHOTO
KomOaitHa?

43. Kiaccudukanus peIXJibIX TOPHBIX TOPOA?

44. Yro HazpiBaeTCs K03(pPUIIMEHTOM pa3phIXJIeHUsI TOPHOI MOPOJIbI, YTO BIMSET HA €ro
BEJIMYUHY?

45. Yro Takoe ropHbIi yiap U yJapoonacHOCTb?

46. Kak moapa3aenstoTcs yroJbHbIE TUIACTHI 110 TA30HOCHOCTH?

47. Kakue BuIbl GU3NUECKUX MOJIEH BBl MOXKETE MEPEUNCIUTD?

48. Yto Takoe 3EKTPUICCKHUIA U MIEKTPOTEIIOBOM TTPOOOii?

49. Kak BrnusieT Temneparypa Ha (hpU3MUYECKHE CBOMCTBA TOPHBIX 1MOPOa?
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51.
52.
53.
54.
55.
56.
S57.
58.
59.
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Kak Biusier naBienue Ha PU3NYECKUE CBOMCTBA TOPHBIX MOPOA?

KakoBbI OCHOBHBIE paIMAIIMOHHBIE CBOMCTBA TOPHBIX TOPO?

UTto Takoe cBepXKaNWLUISPHBIE, KAWL PHBIE U CyOKANMMIIISPHBIE TTOPHI?

Yrto Takoe kod(hPHUIMEHT TPOHUIIAEMOCTH U KA puImeHT dhuabTpamum?

Uro Takoe XUMHUYECKH U (PU3NYECKH CBs3aHHAs Boda?

Yro Takoe nH(Pa3BYKOBBIE, 3BYKOBbIC, YIBTPA3BYKOBBIE U THIIEP3BYKOBBIE BOJIHBI?
Urto Takoe BSI3KOCTh, IPOOUMOCTh U aOpa3UBHOCTH TOPHBIX TTOPO.I?

Yo Takoe cMauMBaeMOCTh U aJICOPOIIMOHHAs CIOCOOHOCTh TOPHBIX MOpoa?

Uro Takoe pusuueckas u pa3oBasi MPOHUIIAEMOCTH TOPHBIX TTOPOJ?

Ha kaxux appexrax ocHOBaHbI CIEIYIOIINE METOAbI HCCIIEI0BAHUS CBOMCTB MAaCCUBOB

TOPHBIX OPO/I: TPABUTAIIIOHHBIC, MATHUTHBIE M CEHCMUYECKHE METOABI MOJIEBOM reou3nku?

60.

Kakne CYIIECTBYIOT OJJICKTPHYCCKUEC METOAbI HCCICAOBAHUA CBOMCTB MAacCHBOB

TOpPHBIX NOPOJ?

61.
62.

Yro MMpEACTABIIAOT U3 ce0s1 CKBa)KMHHBIE MCTOABI I/ICCJ'IG,I[OBaHI/IH?
Yro Takoe NCHETPALMOHHBIC MCTOABI U B YEM CYIIHOCTH MCTOAOB, UMHUTHPYIOIIUX

71a00paTOPHBIN AKCIIEPUMEHT?



