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1 e ocBOeHUS TUCIHUTIMHBI :

K ocHoBHBIM meJdaM OCBOCHHA AHMCHUIIIINHBI «Dusnka TOPHBIX IIOPOA »

CICAYCT OTHCCTH IICpCaady CTYACHTaM 3HAaHUU (l)I/I?)I/IKO-TeXHI/I‘ICCKI/IX CBOMCTB

TOPHBIX TOpPOJ, OCHOBHBIX 3aKOHOB M 3aKOHOMEPHOCTEW (OPMHUPOBAHUS U

YIIPaBJICHUA STUMHU CBOﬁCTBaMH;

K ocHOBHBIM 3agavdaM OCBOCHHA AUCHUITIIMHBI «Duzuka TOPHBIX ITIOPOI» CICAYCT

OTHECTH (HOPMUPOBAHHME Y CTYIECHTOB HABHIKOB MPUMEHEHUs 3HAHHUN (U3MKO-

TEXHUYECCKUX CBOMCTB TI'OPHBIX IIOPOM, (1)I/IBI/I‘ICCKI/IX IMPOLCCCOB B MAaCCUBAX I'OPHBIX

nmopoa, TEXHHUYCCKHC CpCACTBAa HMX pcalu3alnv, MCTOJAbl YIIPpABJICHHUA HMH H

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

OOyuenue no nucuuimHe «®du3uka TOPHBIX MOPOA» HAMPABIEHO HA
(dopMupOBaHUE y 00YYAIOIMIMXCS CIEAYIOINUX KOMITIETEHIIUH:

Koa m HaumMeHoBaHHe KOMIIETEHIIMIA

NuHaukaTopbl 10CTHAKEHUS
KOMIIeTeHIIHH

OIIK-9. CnocobeH ocyIecTBIATh
TEXHUYECKOE PYKOBOJICTBO TOPHBIMU U
B3pPBIBHBIMH PabOTaMH MPH MOMCKAX,
pa3Bezike U pa3paboTKe MECTOPOXKICHHIH
TBEPABIX MOJIE3HBIX UCKOMAEMBIX,
CTPOMTENBCTBE U SKCIUTyaTalluy MOI3EMHBIX
00BEKTOB, HETIOCPECTBEHHO YIPABIATh
IpoLeccaMy Ha IPOU3BOJICTBEHHBIX
00BEKTaX, B TOM YHUCIIE B YCIOBUSX
YPE3BBIYANHBIX CUTYALIUI

NOIIK-9.1. Pa3zpabatsiBaer u
yTBEpPkAaeT HOPMATUBHBIE JOKYMEHTHI,
periIaMeHTHPYIONIUE MOPSAIOK BBITIOJTHEHUS
TOPHBIX, B3PBIBHBIX paloT, a Takxe pador,
CBSI3aHHBIX C MepepaboTKON U oboraleHnemM
TBEP/IbIX MOJIE3HBIX HCKONAEMBbIX,
CTPOMTENBCTBOM U DKCIUTyaTaIuen
HOJ3EMHBIX COOPYKEHUH, FIKCIUTyaTauen
o0opyoBaHus, 00€CTICUNBAThH BHITIOJHEHNE
TpeOOBaHUI TEXHUYECKON TOKyMEHTAllUN Ha
MIPOU3BOJICTBO PadOT, IEHCTBYIOIINX HOPM,
MPaBUII U CTaHJIAPTOB;

NOIIK-9.2. MoxeT oCylecTBIATh
TEXHUYECKOE PYKOBOJICTBA TOPHBIMH U
B3pPBIBHBIMH pab0TaMu, a TaKkke padoTaMH 1o
obecneyeHnto (PyHKIIMOHUPOBAHUS
000pYyIOBaHUS M TEXHUYECKUX CHCTEM
TOPHOTO NPOU3BOICTBA;

NOIIK-9.3. YmeeTt pa3pabarbiBath,
COTJIACOBBIBATh U YTBEPKAATh HOPMATUBHBIE
JOKYMEHTBI, PETJIAMEHTHUPYIOIIHE TIOPSIIOK
BBITTOJIHEHUS TOPHBIX, B3PBIBHBIX paboT, a
Tak)Ke paboT, CBA3aHHBIX € IepepaboTKO 1
o0oraiieHleM TBEP/bIX MOJIE3HBIX
HCKOTIAEMBIX, CTPOUTEITLCTBOM H
9KCIUTyaTalel MoI3eMHBIX COOPYKEHUH,
IKCIUTyaTaIuen 000pyI0BaHus,
o0ecrieunBaTh BbINOJIHEHNE TPEOOBAHUI
TEXHUYECKOH TOKYMEHTAIlNU Ha




MIPOU3BOJICTBO paboT, IEHCTBYIOMIUX HOPM,
MPaBUJI U CTAaHAAPTOB

2 MecTto nucumMiiinabl B cTpykrype OOII

JNuctuminaa «®usuka ropueix mopoa» (b1.1.1.29) otHocuTcs k yuciy
poeCCHOHANBHBIX yUEOHBIX MUCIMIUIMH BapHATHBHOW 4YacTH 0a30BOTO ITMKJIA
(b1) ocHoBHOI 00pa3oBaTENBHOM MPOrPaMMBbI CHEIIHAIUTETA.

JNucunminHa «®u3uka TOPHBIX MOPOA» B3aMMOCBA3aHA JIOTHUECKU U
CoJIepKaTeIbHO-METOIMYECKH CO CIIEAYIOIUMU JUCIUTUIMHAMEU 0a30BOM YacTu:
b.1.5.9.®u3unka (padboTa 1 S3HEPTUs, OCHOBBI TEPMOAMHAMUKH, SJICKTPOIMHAMHKH );
b.1.5.10 Xumus (XUMUYECKHE PEAKIIUA U XUMHUYECKUN COCTaB BEIIECTB);

b.1.b.12 I'eonorus (ocHOBBI KpucTauiorpaduu, nerporpaduu,reoI0Tun)
OCHOBHBIC TIOJIOKEHUS JUCIHUIUIMHBI JTOJDKHBI OBITh HCIIOJIB30BAaHBI B

TaTbHEHIIIEM MPY U3YUCHUH CICTYIONTUX TUCIUTUINH (MPaKTHK):

b.1.b.29. I'eomexanuka

b1.C.3 Mexanuka noa3eMHbIX COOPYKEHUM;
b.1.C.1. [llaxTHOE ¥ MOA3EMHOE CTPOUTEIIHCTBO
B2.I1.1 IlpakTuka 1o noay4yeHuro npoheccuoHaIbHbIX YMEHUI U OIbITa

poheCCUOHAILHON JIeATCIIBHOCTH.

3 CTpyKTypa M coiep:KaHHe JUCHUTLTHHBI «DU3UKA TOPHBIX MOPOI»

OO6mmas TpyI0€MKOCTh AUCITUILINHEI cocTaBiseT 144 yacoB (u3 Hux 128 yacos
— caMOCTOsITeIbHas paboTa CTyICHTOB), 4 3.€., TMCHUILIMHA YUTaeTCs B 6 cemecTpe.

4.1 CtpykTypa U coaepKaHue AUCIUIUIMHBI TPUBEACHBI B Ta0uiie 1.

4.2 JIabopaTopHBIi(J1a00paTOPHO-TTPAKTUYECKUMNA. ) TPAKTUKYM — He
npeaycMOTpeH.



3.1.2. 3aounas ¢popma oOyueHHS

n/n

Buj yueOHoii padoThl

Kom

CemecTpbl

4e€CTBO
4acoB

5

6

AYIUTOPHBbIE 3aHATHUS

14

B ToMm uucie:

Jlexuun

CeMuHapcKue/IpaKTHIECKHe

3aHATUA

JlaboparopHble 3aHATHS

CamocrosiTesbHasi padora

128

B ToMm uucie:

IIpomeskyTOYHAs aTTecTALMSA

/3K3aMeH

OK3a
MCH

Hroro

144

3.2.TemaTuueckni IJIaH U3yYeHU sl JUCHUIINHBI

3.2.2. 3aounas ¢popma oOyueHus

Pa3zgenbl/TeMbl
JTUCIHUTIIINHBI

TpyroemkocTsb, yac

Bcero

AynuTopHasi padora

Jlexuun
Cemunapckue/

3aHATUA

JlaboparopHbie

3aHATUA

[TpakTnueckas
MOATOTOBKA
CamocTrosiTeJibHasA
pabora

Pasznen 1. Beenenue. Hayunsie n

MPAKTUYCCKHUE 3a]a4r (1)1/131/IKI/I TOPHBIX

nopo, hopMa u pa3mep 3epeH, ux

BJIMAHHUEC HA HCOAHOPOJHOCTH COCTaBa

nopo/il, K03 durueHT
HEOJTHOPOIHOCTH IO pa3Mepam u
dbopm™me 3epeH

P | mpakTudeckue

N

11

Tema 1. Mexaanueckue u
AKyCTHYECKHE CBOMCTBA TOPHBIX
MOPOI.

1.2

Tema 2. 'mapoduznueckue u
TEIJIOBBIE CBOMCTBA TOPHBIX OPOJ




2. | DIEeKTpOMarHUTHBIE CBOMCTBA TOPHBIX
TIOPO/I.

2.1 | O60061IeHHBIC TOPHO- 2 1
TEXHOJOTHYECKHE CBOMCTBA TOPHBIX
TTOPOI.

2.2 | Bo3gelicTBre BHENMIHUX ITOJIEN HA 2
MEXaHWYECKHUE CBOKCTBA TOPHBIX
MOJICH.

3. Mertoap! ucciaenoBaHus GU3MICCKUX 2
CBOMCTB 'OpPHBIX ITOPOJ

HToro 4 8 8

3.3.Conep:xkaHue pa3aesioB IMCHUIIMHBI

Paszgea 1. OcHoBHBIC OnpeneieHUus1 (PU3UKH FOPHBIX MOPOI.

BBenenue. Hayunsle u npakTudeckue 3agaun (PU3MKU TOPHBIX Opo, hopma
U pa3Mep 3€peH, UX BIMSHUE Ha HEOJHOPOJAHOCTh COCTaBa MOPOAbI, KOADPHUIIMEHT
HEOJTHOPOJHOCTH I10 pa3MepaM U popMe 3epeH.

OO6mue MoHATUS O (PUBHKO-TEXHUYECKHX CBOMCTBaX MOPOA U (PU3HUECKUX
nporueccax: 0a3oBble (PU3UKO-TEXHUUECKHE NapaMeTpbl. [ OpHO-TEXHOIOTHUECKHE
napameTpbl ¥ TEH30PHBIE TapAMETPHI.

Paznen 2. Mexann4yeckue U aKyCTHYeCKHE CBOMCTBA TOPHBIX MOPO/I.

[110THOCTHBIE CBOICTBa TOPHBIX MOPOA, HANpsKEHUs W JnedopMaluu B
nopojax, 3akoH ['yka u ynpyrue cBoicTBa NOpoi, MIACTUYECKUE U PEOTOTMUECKUE
CBOMCTBA MOPOJ, TPOYHOCTH OOPA3LOB TOPHBIX MOPO/I.

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

Paszgea 3. 'mapodusuyeckue v TemyioBbie CBOMCTBA TOPHBIX MOPOJ.

CopepxaHue >KUIAKOCTEW M ra3oB B IMOPOAAX: XUMHYECKH U (U3UUYECKU
CBs3aHHasl BOJIa; CMAUYMBAEMOCTh M TMT'POCKOIMUYHOCTh MOPOJIbI, BJIArOEMKOCTh U
BOJ0OTAa4a MOPOJIbI.

[lepememnienue *UAKOCTEH M Ta30B B MopoAax: (Qu3myeckas U Qa3zoBas

MPOHUILIAEMOCTb, KO3 PUIIMEHT PUIbTPALIUH.
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PacnpocTtpanenne U HaKOIUIEHHWE TEIJa, YAECIbHASA TEIIOEMKOCTh MOPOJIbL;
TEILUIONPOBOJIHOCTD U TEMIIEPATYPOIPOBOAHOCTD OPO; TEINIOBOE PACIIUPEHUE.
Pa3zneua 4. JjeKTpOMarHuTHbIe CBOMCTBA TOPHBIX MOPOJ.

OJNeKTpUYecKasi W DJIEKTPOHHAs  MOJISIpU3alMsl;  JUAJIEKTpUYecKas
MIPOHUI[AEMOCTD; JIEKTPOXUMHYECKAst AKTUBHOCTh TOPHBIX MOPO/I.

DIIEKTPOXUMHUYECKAs POBOJUMOCTD JUAJIEKTPUUECKUE TTOTEPH.

MarnuTHbIe CBOWCTBA TOPHBIX IOPOJ: aOCOTIOTHAS W OTHOCHTEIIbHAS
MarHuTHasi IPOHUIIAEMOCTh; 00bEMHAs U yJIeJbHAs MarHUTHAsI BOCIIPUUMYHUBOCT;
TMaMarHUTHBIC, TapaMarHUTHBIC U (heppPOMarHUTHBIC TOPHBIE TIOPOJIBI.

Pazngen 5. O0001eHHbIe TOPHO-TEXHOJIOTMYECKHE CBOMCTBA FOPHBIX MOPO/I.

Kpernocts ropHbIX 1OpoA, KO3PPHUIIUEHT KPEIOCTH TOPHBIX MOPOI IO IIKaIe
M.M. [IpoToabsikOHOBA, KiIacCU(UKALINS TOPHBIX MOPOJI IO KPETIOCTH.

XPpYNKOCTh U TUIACTUYHOCTH TMOPOJ, KOAD(PUIMEHT pa3phIXJICHUS TOPHBIX
IIOPOLI.

TBepa0CTh TOPHBIX MOPOJ, BA3KOCTh, TPOOUMOCTH U aOpa3uBHOCTH MOPOI.
Pazgesn 6. Bo3neiicTBue BHEIIHMX MOJIel HA MeXaHN4YeCKHe CBOMCTBA TOPHBIX
moJiei.

BiusitHue BiaXHOCTM HAa MPOYHOCTHBIE MapamMeTpbl, CTATUYECKUN MOJYJb
FOHra u ckopocTh pacnpoCTpaHEHHs YNPYTUX KoJieOaHUM, a TaK)Ke Ha KPErocCTh,
TBEPJIOCTh, A0Pa3UBHOCTh M XPYMKOCTh, 3aBUCUMOCTbD IJIACTUYHOCTH TJIMHUCTBIX
MOPOJT OT BJIAKHOCTH.

Bnusinue pgaBneHuss Ha OCHOBHBIC XapAKTEPUCTUKU TOPHBIX MOPO/I.
Bo3zneiicTBue ynpyrux kojieOaHUM Ha ropHbIEe MOPOJbl. Bo3nelcTBrue TEmioBoro,
AIEKTPUYECKOT0 U MArHUTHOTIO MOJIEH Ha MEXaHUYECKUE CBOMCTBA TOPHBIX MOPOJI.
Pa3znen 7. Bo3eiicTBMe BHEIIHUX 10JIeil HA TEIJIOBbIE M 3JIEKTPOMATHUTHbIE
CBONCTBA FOPHBIX MOPOJ B MacCHBe.

BiusiHue yBIakHEHUSI Ha TEMIIEPATYpPONPOBOJHOCTh, TEIUIONPOBOJHOCTD,
JTADJICKTPUUECKYI0O TPOHULAEMOCTh M BEIMYMHY YIEJIBHOTO 3JIEKTPUYECKOTO

COIMPOTHUBJICHUA IIOPOABI.
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BiisHue naBieHHs Ha BJIEKTPUYECKOE CONPOTHBICHUE W MarHUTHYIO
BOCIIPUMMYHMBOCTb FOPHBIX MOPO/I.

Bo3zaelicTBUE TEIUIOBOTO IOJS HAa IEKTPUYECKUE M MarHUTHBIE CBOMCTBA
TOPHBIX MOPOJI.
Paznen 8. Metoabl uccienoBanusi GuanvecKux CBOMCTB FOPHBIX MOPO/I.

[IpumeHeHne METOJ0B, HUMHUTHPYIOIIMX JIA0OPATOPHBIA 3KCIEPUMEHT:
NEHETPAIMOHHBIE, TeO(PU3NIECKUX U PACUCTHBIX METO/IOB.

[TapameTppl  u3MepeHHMil: 00bEeMHas  Macca, YIOpPYrMe  CBOMCTBA,
KOA(PGUIIUEHTHl TPOHUIIAEMOCTH U (UIBTPALMU, TMOPUCTOCTh, MPOYHOCTHBIC
CBOMCTBA NIOPOJ, TEIVIOBBIE CBOMCTBA.

yI[eHBHOC QJICKTPUYICCKOC COIIPOTHUBIICHUC U MAIrHUTHAA IIPOHUITACMOCTD.

4 Y4yeOHO-MeTOAHYECKOE O0ecIeueHne

4.1. OcHoBHAasl JuTEpaTypa

PxeBckuit B.B., HoBuk I'.5I. OcHOBBI (pu3uku ropHBIX MOpOJI. YUEOHUK,-
M.Henpa 1973, 285 c.

4.2. ]1onoTHUTEIbHAS y4eOHAs JTUTEpaTypa

B) porpammHoe ob0ecrnieuenne u MaTepHeT-pecypchl

1. http://x-term.ru (PemeHue TeXHUYECKHUX 3a/1a49 U KOHTPOJIbHBIX );

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

3. http://www.twirpx.com/files/tek/thermodynamics/ (Tepmomuunamuika u
TEIUIOTEXHUKA: KOHCMEKThl JIEKIWH, JabopaTopHbie pabOThl, oOOydaroume
KOMIUIEKCHI U TIPOTPaMMBbl );

4. http://www.calc.ru/635.html4 (TepmoauHamuka: Gopmyssl U GU3NIECKUEC
BEJINYUHBI).

4.2.2 JneKTpOoHHBbIE 00pa3oBaTe/ibHbIE Pecypchl

[IpoBeneHne 3aHATHII M aTTeCTalMd BO3MOXKHO B JUCTAaHIIMOHHOM (opmare ¢
MPUMEHEHUEM CHUCTEMBI JUCTAaHIIMOHHOTO oO0ydeHus yHuBepcurera (CJIO-LMS) nHa ocHoBe
pa3paboTaHHBIX Kadeapon dEKTPOHHBIX 00pa3oBaTelbHBIX pecypcoB (DOP) mo Bcem pasnenam
MPOrpaMMBI:

Hazsanue D0P CcblKa Ha Kype
https://Ims.mospolytech.ru/local/crw/course.php?id=12887

«Du3nKa ropHbIX MOPOI»

Pa3paborannbsie DOP BKII04aIOT TPEHUPOBOUYHBIE U UTOTOBBIE TECTHI.


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
https://lms.mospolytech.ru/local/crw/course.php?id=12887
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HOpHZ[OK IMPOBCACHU pa60T B JUCTAaHIIMOHHOM (I)opMaTe YCTaHABJIMBACTCA OTACIbHBIMHA
PaCIOPSDKCHUSIMU  TIPOPEKTOpa MO y4eOHOH paboTe W/WiaM IEHTPOM Y4eOHO-METOAMYECKOM

paboTHI.

Ka)K,I[BIfI CTYACHT oOecrieyen HHIWBHUAYaJIbHBIM HECOIPAaHUYCHHBIM JOCTYIIOM K 3JICKTPOHHBIM
oubmmorekam ynusepcureta (http://lib.mami.ru/lib/content/elektronnyy-katalog). Ccpuika Ha
aseKTpoHHYI0 OubroTeky: https://online.mospolytech.ru/course/view.php?id=7621&section=1

4.3. JluueH3MOHHOe H CBOOOJHO pacmpocTpaHsieMoe NPOrPaMMHOE

o0ecrieyenmne

1. MoitOduc — poccuiickasi KOMIaHUA-Pa3padOTINK OE30MaCHBIX O(QHUCHBIX PEIICHHMA
JUIsl OOIIIEHUSI U COBMECTHOM paboThl ¢ JmokyMeHTamu (AnbTepHaTuBa MS Office)
https://myoffice.ru/

2. IInar¢popma nanoCAD — 310 poccuiickas 1uardpopma aias HPOSKTUPOBAHUS U
MOJIEIMPOBaHMS 00BEKTOB pazIuuHON cioxHocTH. [Tomaepxka gopmaros *.dwg u
IFC nenaer ee ommuHbiM pemienuem i coBMmenieHus CAIIP- u BIM-texHonoruid.
OyHKIMOHAN TUIATGOPMBI MOXKET OBITh PACHIMPEH C TOMOIIBIO CIIEIHATBHBIX
MopyJei https://www.nanocad.ru/support/education/

3. Cucrema TPEXMEPHOTO MOJCIIUPOBAHUS «KOMIITAC-3D»
https://edu.ascon.ru/main/download/freeware/

4. VALTEC.PRG.3.1.3. IlporpamMa [uii TEIUIOTEXHHYECKUX M THUIPABIMYECKUX
pacueto https://valtec.ru/document/calculate/

5. Owumnaiin pacuetst ABOK-CO®T https://soft.abok.ru/help desk/

4.4 CoBpemeHHbIE npogeccuoHaIbHbIE 0a3bl AAHHBIX u

l/IH(l)OpMalll/IOHHLIe CIIPpAaBOYHBIC CUCTEMbI

1. Poccuiickag HanmoHanbHasa oubnnoreka http://www.nlr.ru

2. DBC «YuuBepcurerckas oubimoreka onnaiay» https://biblioclub.ru/index.php

3. Hayunas snextponHnas 6ubnmorexa http://www.elibrary.ru

4. Poccwuiickas rocyaapcTBenHas oubimoreka http://www.rsl.ru

5. O6pasosarensHas muatdopma FOPAUT http://www.urait.ru

6. «Texdkcrepr» — CHpaBOYHAs CHCTEMa, MPEJOCTABIIONIAs  HOPMATHBHO-
TEXHUYECKYI0, HOpPMaTHUBHO-TIPaBOBYIO HH(OpMaIuio https://Texskcnepr.cant/

7. HII «ABOK» — m0OMOIIHMK WHXEHepa [0 OTOIUJICHUIO, BEHTHJISIIHH,
KOH/IMIITMOHUPOBAHUIO BO3/yXa, TEMJIOCHAOXEHUIO W CTPOUTENIbHOW Terodusmke
https://www.abok.ru/

8. E-JIOCBE — DOnextponHblii skosor. Hes3aBucumas MHQOpMaLus O POCCHMCKHUX
opraHuzanusax, 0a3a HOPMATHUBHBIX JIOKYMEHTOB W 3aKOHOJATEIbHBIX aKTOB
https://e-ecolog.ru/

9. MUmxkeneprnas canrexanka VALTEC (xatamor mnpoxyKnuu W HOpPMAaTHBHAs

nokymenrarusi) https://valtec.ru/



http://lib.mami.ru/lib/content/elektronnyy-katalog
https://online.mospolytech.ru/course/view.php?id=7621&section=1
https://myoffice.ru/
https://www.nanocad.ru/support/education/
https://edu.ascon.ru/main/download/freeware/
https://valtec.ru/document/calculate/
https://soft.abok.ru/help_desk/
http://www.nlr.ru/
https://biblioclub.ru/index.php
http://www.elibrary.ru/
http://www.rsl.ru/
http://www.urait.ru/
https://техэксперт.сайт/
https://www.abok.ru/
https://e-ecolog.ru/
https://valtec.ru/
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S5.MarepuajbHO-TEXHHYECKOe o0ecreyeHue
Jlnst  mpoBeAcHWS JICKIIMOHHBIX — 3aHSITHH  WCIONB3YIOTCS — ayJIUTOPHH,
OCHAIIICHHBIC KOMIIBIOTEpAaMH, HHTCPAKTUBHBIMHU JIOCKAMH, MYJIbTUMEIUNHBIMH
MIPOCKTOPAMU 1 DKPaHAMHU:
AB2304, AB2305 wu ayautopum oOmero douga. s mnpoBeacHUs

CEMUHAPCKUX U JJAOOPaTOPHBIX pabOT UCMONIB3YIOTCA ayauTopun: AB 4212a

6. MeToanueckue peKOMeH 1A UU
6.1 MeToauyeckue peKOMeHJAANMU JIJIs  NpenojaBaresia 1O

OpraHu3auuu 00y4eHust

6.1.1 IlpenmomaBatens OpraHu3yeT NOPENOJABaHWE  JUCHUIUIMHBI B
cooTBeTCTBUM ¢ TpeboBaHusMU «IlojoxkeHus 06 opraHuzauu o0pa3oBaTEILHOTO
npoiiecca B MOCKOBCKOM TMOJIMTEXHUYECKOM YHUBEPCUTETE M €ro (Quinamaxy,
YTBEPKIAEHHBIM PEKTOPOM YHUBEPCUTETA.

6.1.2 Ha nepBoM 3aHATHM NPENOAABATENb IOBOJIUT /10 CBEACHUS CTYJICHTOB
coziepkanue padoueid nporpammsel aucuurinibl (PILT).

6.1.3 [IpenonaBatenb 0coOEHHO oOparaeT BHUMaHUE CTY/ICHTOB Ha:

[ BUJbI U (OPMBI TPOBEACHUS 3aHATHUN MO MUCIMIUIMHE, BKIIOYAs
MOPSZIOK TPOBEACHUS 3aHATUM C MPUMEHEHHWEM TEXHOJOTUM JHUCTAHIITMOHHOTO
oOydeHHUsS M CHCTEMBbl JHCTaHIIMOHHOTO oOydeHuss yHuBepcurera (CHO
Mockogckoro Tlonurexa);

[ BUJIbI, COJIEPKAHUE W TIOPSIOK TPOBEICHUS TEKYIIEro KOHTPOJIS
YCTIIEBAEMOCTH B COOTBETCTBUU C (POHIOM OIIEHOYHBIX CPEJICTB;

[ dbopMmy, coaepKaHME U TOPSAOK MPOBEACHHUS MPOMEKYTOUYHOM
aTTeCTAIlMM B COOTBETCTBUU C (DOHJOM OIIEHOYHBIX CPEJCTB, MPETYyCMOTPEHHBIM
PIIJI.

6.1.4 IlpenogaBaTenb TOBOJUT 10 CBEICHUS CTYJIEHTOB I'pa(uK BBIMOJHECHUS

yueOHBIX paboT, npeaycMoTpeHHbix PIT/I.
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6.1.5 [IpenogaBaresib peKOMEHIYET CTYAEHTAM OCHOBHYIO U JIOTIOJTHUTEIbHYIO
JUTEPATYPY.

6.1.6 IlpenonaBarens MpenOCTaBISET Mepe] MPOMEXKYTOYHOM aTTecTaluen
(3K3aMEHOM WJIM 3a4€TOM) CIIMCOK BOIIPOCOB JIJIs MOJTOTOBKHU.

6.1.7 IlpenomaBaTenu, KOTOpbIE MPOBOJAT JEKIHUOHHBIE U TMPAKTHUYECKHUE
(ceMuHapCKueE) 3aHATHA, COTIACYIOT TEMAaTUUYECKUH TUTaH MPAKTUYECKUX 3aHSATHH,
9TOOBI HCIOJIb30BaTh CAWHYIO CHCTEMY OO0O3HAUCHHI, TEPMHUHOB, OCHOBHBIX
MOHSATUHN TUCLMUILIAHBI.

6.1.8 [Ipu mOATOTOBKE K CEMUHAPCKOMY 3aHSATHUIO 110 MEPEUHIO OOBSIBICHHBIX
TEM MPENnoJIaBaTeIl0 HEOOX0IUMO YTOUHUTH IIJIaH UX MpoBeaeHus, coriacHo PII/I,
npoaymMaTh (HOPMYJIUPOBKUA U COJIEp)KaHHE y4eOHBIX BOIMPOCOB, BHIHOCHUMBIX Ha
00CyXJIeHHE, 03HAKOMHTbHCS C IIEPEYHEM BOIIPOCOB MO TEME CEMHHApA.

B xome cemumHapa BO BCTYNUTEIBHOM CIIOBE PAaCKPBITh MPAKTUYECKYIO
3HAYMMOCTh TEMbI CEMUHAPCKOTO 3aHATHS, ONPEAECIUTH MOPSAIOK €T0 MPOBEACHMUS,
BpeMs Ha 00CYXAEHHE KaXJI0ro yueOHoro Bonpoca. Mcnonb3oBaTs (ppoHTaNBHBIN
ONpocC AaBasi BO3MOXHOCTb BBICTYIUTh BCEM CTYJEHTaM, MPUCYTCTBYIOIIUM Ha
3aHSITUU.

B 3aKkir04nTENbHON YaCTH CEMHHAPCKOTO 3aHATHUS CIIEIYET MOABECTU UTOTH:
JaTh OIEHKY BBICTYIJICHUN KaXJOTO CTYJEHTAa M Y4eOHOW TpPYMIbI B IIEJIOM.
PackpbITh MOJIOKUTETBHBIE CTOPOHBI U HEJOCTATKU MPOBEICHHOTO CEMUHAPCKOTO
3aHsATUA. OTBETUTH HAa BOIIPOCHI CTYJIEHTOB. BBIIaTh 3a1aHUs 1J1s1 CAMOCTOSITEIIbHOM
paboThI MO MOATOTOBKE K CIAEAYIOIIEMY 3aHSTHIO.

6.1.9 IlenecoobpazHo B xozae 3amuThl pedeparoB, J1aAOOPATOPHBIX PadoT,
KypPCOBBIX pabOT ¥ TPOEKTOB 3a7aBaTh BBICTYNAIOMIUM U  ayJAUTOPUU
JIOTIOJTHUTEJIbHBIC W YTOYHSIOIINE BOMPOCHI C II€JIbIO0 BBISICHEHUS] WX TMO3UIUN MO
CYIIIECTBY 00CYXIaeMbIX TPOOIIEM.

Bo3MoxHO TTpoBeIeHNE 3aHATHIA M aTTECTAI[U B TUCTAHIIMOHHOM (hopmaTe ¢
NPUMEHEHUEM CHCTEMBbI JUCTAHIIMOHHOTO o0O0ydeHusi yHuBepcutera (CHO

Mockogckoro [lTonurexa).
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6.1.10 Tlopsmox mpoBeaeHWss pabOT B JUCTAHIUOHHOM (opmate
YCTaHABIMBACTCS OTIACIBHBIMU PACTIOPSHDKCHUSAMH MPOPEKTOpa Mo yueOHO# padboTe

W/WJIM LIEHTPOM Y4eOHO-METOIMUECKOM pabOTHI.

6.2 Metoauyeckne yKazaHus JUIsI  OOYy4aloIIMXCs II0  OCBOCHHIO

IUCIUATLIINHBI

6.2.1 CryneHTy HEOOXOAMMO COCTaBUTh Mg ceOsi TpaduK BBITOJIHEHUS
yueOHbIX pabor, mnpexycMoTpeHHbIx PIIJ ¢ yuyértom TtpebGoBaHui Apyrux
JUCUUIUINH, U3y4aeMbIX B TEKYILIEM CEMECTPE.

6.2.2 Ilpu npoBeneHUM 3aHATHI W OPOLEAYP TEKYIIEH W MPOMEKYTOUHOM
aTTeCTallH C UCIIOJIb30BAaHUEM UHCTPYMEHTOB MH(POPMAITMOHHOM
o0pa3oBaTenbHON Cpeibl JNUCTAaHIMOHHOTO oOpaszoBanusi yHuBepcutera (CIO
MockoBckoro TlonuTtexa), kak BO BpeMsi KOHTAKTHON paOOThl C MPEroiaBaTelieM,
TaK M BO BpPEMS CaMOCTOSITENIbBHOW pabOThl CTYJIEHT JOJDKEH OO0eCleunuTh
TEXHUYECKYI0 BO3MOJKHOCTh JUCTAHIIMOHHOTO MOJKIIOYEHUS K CHCTEMaM
JUCTAaHUMOHHOTO OOydeHus. IIpu OTCYyTCTBMM TakKOW BO3MOXKHOCTH OOCYIUTh
CUTYalMIO C MPENnoiaBaTeeM JUCHUTLIUHBI.

6.2.3 K mpoMexyTOuHON aTTecTalluu JOIMYCKAITCA TOJIBKO OOydaromiuecs,
BBITIOJTHUBIIIME BCE BHJBl Y4yeOHOU paldoOThl, MPEayCMOTPEHHBbIE pabouei

nporpammoit qucuuriuael (PTLT).
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7. ®oHI OLICHOYHBIX CPEACTB

7.1. @oHABI OLIECHOYHBIX CPEICTB ISl IPOBEACHUS TeKyleH 1
NPOMEKYTOYHOM aTTecTAauMu 00Yy4AKIIMXCS 10 JUCHUIIMHE (MOAYJII0)

@DOHJIbI OIICHOYHBIX CPEACTB ISl MPOBEJCHUS TEKYIIEH U MPOMEXKYTOUHOM
aTTeCTallMy 00yYaromuXcs Mo aucuuriuinie «Ou3nKa TOPHBIX MOPO» MPUBEICHBI
B [Ipunoxenuu 2 k paboueii mporpamme.

[Io nucUMIUIMHE TPEAYCMOTPEHBI CIIECIYIOIIUE BHUJIBI CAMOCHIOAMEAbHOI
pabomul cmyoenmos:
® U3YYEHUE OTACJIBHBIX TEM JHUCIUIUIMHBI CAMOCTOSITEJILHO C MPOBEPKOU
MOJTyYEHHBIX 3HAHUN
® [IOATOTOBKA K YYCOHBIM 3aHITHSAM U KOHTPOJIHHBIM padoTaMm;
e pabora B 6ubnuoteke win Mutepuere npu padote Haa pedepaTamu.

7.2. Y4eOHO-MeTOANYEeCKOe ODecTeYyeHHe CaMOCTOSITEIbHO PadoThl 00Y4YAKIIHXCS M0
aucoumInne «@u3nKa ropHbIX MOPOJ

Ne Ne pasnena MeroanuecKue yKasaHus
/1 JUCIHUITIINHBI 10 BBIIOJIHEHUIO CAMOCTOSTEILHOU pa60TI)I
1. | Pazmen 1 UreHue JEKIMOHHOTO MaTepraia

W3yueHre OCHOBHOM U JIOTIOJIHUTEILHOM TuTeparypsi [1-3]
CaMOCTOsTeTbHOE BHITIOJHEHUE MPAKTHICCKUX 3aJaHHN

2. | Pasmen 2 YreHue JIEKIIMOHHOTO MaTepraa
W3ydeHne OCHOBHOM M JIOTIOJTHUTEIBHOM TuTepatypsl [1-3]
M3ydenne yq4eOHO-METOINICCKIX MaTEPUAIIOB

3. | Pa3men 3 UreHue JIEKIMOHHOTO MaTepuania
N3ydyeHne 0OCHOBHOM u JONOHUTENBHOM uTeparypsl [1-3]
V3yyeHne HOpMAaTUBHBIX JTOKYMEHTOB.

4, | Pazgen 4 YrteHue JTEKIMOHHOTO MaTepuana
CamMoCTOsTEeIbHOE BBITTOJIHEHUE MPAKTUYECKUX 3aJJaHH, pelIieHue
3amaq

5. | Pa3zmen 5 YrteHue JTEKIMOHHOTO MaTepuana

CaMOoCTOsATEIbHOE BBITTOJIHEHHE TPAKTUYECKUX 3aJJaHUH , pelieHue
3ajad , MOJIrOTOBKa pedepara

6 Pa3nen 6 UTeHue JJIEKIMOHHOTO MaTepuaia
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CamocTosATeNnbHOE BBIITOTHEHUE TPAKTUYECKUX 3aJaHUM , pelieHne
3aja4 , MOJAr0TOBKA pedepaTa, HOArOTOBKA K 3a4ETy.
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7.2. Tloka3aTein U KPUTEPUH OLEHMBAHUS KOMIIETEHUMI NPU U3yYeHUHU
AUCUMILTHHBI, ONMCAHNE IIKAJI OLCeHUBAHUS
2.1 Kpurepun omeHKH OTBeTa Ha 3Kk3aMeHe (dopmupoBaHue
KOMIIeTeH Uit
«5» (0TIAMYHO): OOydJarommiicss 4eTKO W 0e3 OmMOOK OTBEYaeT Ha BCE
HK3aMEHAIMOHHBIE BOMPOCHI, JEMOHCTPUPYET CUCTEMHBIE TEOPETUUECKUE 3HAHUS,
BJIaJICET TEPMUHAMH, [I€JIa€T apryMEHTHUPOBAHHBIE BBIBOABI W 00OOIIEHUS,
INPUBOJUT TPUMEPHI, IOKA3bIBAET CIOCOOHOCTh OBICTPO pearupoBaTh Ha

YTOUYHAIOIONEC BOIIPOCHI.
O6yqa}om1/n71c;1 Ha BBICOKOM YPOBHC BJIAJACCT HaBbIKaMHU IIOMCK4, aHalM3a H
HCIIOJIb30BAHHUA HOPMATUBHBIX W IIPABOBBIX JOKYMCHTOB B CBOCH HpO(l)CCCHOHaJIBHOﬁ

JACATCIIBHOCTH.

«4» (XOpomIO): oOyJaroImKMiCsA JEMOHCTPUPYET MPOYHBIE TEOPETHYECKHE 3HAHMS,
BJaJie€T TEPMHUHAMH, JIEJIACT apI'yMEHTHPOBAHHbIE BBIBOJIBI U 000OIIEHNUS, IPUBOJAUT IPUMEPHI,
IIOKa3bIBA€T CBOOOJHOE BIAJACHHE MOHOJOTMYECKOW peuplo, HO TMPH 3TOM JIeNaeT
HECYILIECTBCHHbIE OIIMOKH, KOTOpble OBICTPO HCHPABISET CaMOCTOATENbHO WM IIpU
HE3HAaYUTEJIbHON KOPPEKIMH [IPENojaBaTeieM.

OOyuaromuiics: XOpOIIO BiaJeeT HaBbIKAMU II0MCKa, aHalU3a U MCIIOJIb30BaHUS
HOPMATHUBHBIX M MTPABOBBIX JIOKYMEHTOB B CBOCH MPO(ECCHOHATBHON NEATEILHOCTH);

«3» (Y10BJIE€TBOPHUTEIbHO): 00YYAIOIINNACA YJOBJIETBOPUTEIHHO OTBEUAET
Ha DJK3aMEHAlMOHHBIE BOMNPOCHI, JAEMOHCTPUPYET HErIyOOKHE TEOPETHUYECKHE
3HaHUs, MpPOSBISAET ciabo CHOPMUPOBAHHBIE HABBIKM AaHAdU3a SBJICHUH U
IIPOLIECCOB, HEIOCTATOYHOE YMEHME JI€JaTh apryMEHTHPOBAHHBIE BBIBOJBI U
OPUBOJUTH TNPUMEpPHI, MOKA3bIBA€T HE JIOCTATOYHO CBOOOJHOE BJaJIEHUE
TEPMUHAMU, JIOTUYHOCTBIO U MOCJIEI0BATEIbHOCTHIO U3JI0KEHHUS, AEJIaeT OLINOKH,
KOTOPBIE MOKET UCIPABUTh TOJIBKO MPU KOPPEKIUHU MPENOJaBaATEIEM.

OOyuvaromuiicss Ha  YJOBJIETBOPUTEIBHOM ypOBHE 3HaeT  (hU3UKO-
MEXaHUYECKHE CBOMCTBA MOPOJ, UX Ae(POPMALIMOHHBIE CBOMCTBA.

«2» (HeyI0BJIETBOPUTEJIBHO): OOYYAIOIIUNICSI JAEMOHCTPUPYET HE3HAHUE
TEOPETUYECKUX OCHOB MPEMETA, HE YMEET JIeJIaTh apryMEHTUPOBAHHBIE BHIBOJBI U
PUBOJUTH MPUMEPHI, HE BJIAJICET TEPMUHAMHU, MPOSBIIAECT OTCYTCTBHE JIOTHYHOCTH
U TIOCIIEOBATEIbHOCTH H3JIOKEHHUS, [eNaeT OMIMOKH, KOTOpbIE HE MOXET
UCIIPaBUTh Jlak€ IpU KOPPEKUHUH MPENoAaBaTeIeM, HEYIO0BIETBOPUTEIBHO
OTBEYAET HAa DJK3AMEHAI[MOHHBIE BOIIPOCHI, OTKa3bIBAETCS OTBEYaTh Ha
JOTIOJTHUTENBHBIE BOITPOCHI.

OOyuaromuiics He 3HaeT HEOOXO0IUMbIE TIOKa3aTeau (GU3HMUYECKIUX CBOWCTB TOPHBIX
NOPOJ U MACCHBOB JIJISl PACUETOB Pa3IMYHbIX POLECCOB TOPHOTONIPOU3BOICTBA
(Oypenusi, B3pbIBaHUS, SKCKABAIUU U T.]I.).

2.2 Kpurepum oueHku padoThl 00y4aroumerocss Ha MNPAKTHYECKHX

3aHATUAX (GOopMUPOBAHHME KOMIIETCHIMH

«5» (0TJIMYHO): BBITIOJHEHBI BCE MPAKTUUECKHUE 3aJaHUs, TPEAYCMOTPEHHbBIE
MPaKTUYECKUMHU 3aHATUSAMU, 00yJaroluics 4eTKO U 0e3 OMOOK OTBETHJI Ha BCE
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KOHTPOJIbHBIE BOIPOCHI, aKTUBHO Pab0OTAJl HAa MPAKTUYECKUX 3aHSATHUSX.
OOyyaroiuiics Ha BBICOKOM YPOBHE 3HA€T pa3MEpPHOCTH M HamboJiee BEpOSTHBIE
3HAYEHHUS BCEX BAXKHEUIINUX (U3UKO-TEXHUYECKHX MapaMeTpOB TOPHBIX IMOPO/I,
(bU3MYECKYIO0 CYIIIHOCTD MPOIECCOB, MPOUCXOASAIIMX B TOPHBIX MOPOIaX U MACCUBAX
Opyu  BO3JECHCTBMM HAa HUX OCHOBHBIMU (PU3MYECKHUMH TOJISIMH; HUMEET
NPEACTaBICHUE O METOJaX, METOJMKaX M anmaparypHoM oOecledeHUuu
HKCIIEPUMEHTOB IO ONPENENICHUI0O OCHOBHBIX (U3MUYECKUX CBOWCTB IMOPOJ B
7a00OpaTOpPHBIX M HATYpPHBIX  YCIOBUSIX M O  MeToAax  oOpaboTKu
OKCIIEPUMEHTAIBHBIX JIAHHBIX TI0 cBoiicTBaM mopoy (OITK-4, OITK-9)

«4» (Xopo1110): BHITIOJHEHBI BCE MPAKTUUECKUE 3a/IaHUS, TPEAYCMOTPEHHbBIC
MPAKTUIECKUMH 3aHATHUSAMH, OOYJAIONTUHCS C KOPPEKTUPYIOIUMH 3aMEYaHUSIMU
NPENoaBaTeisi OTBETHJI HAa BCE KOHTPOJBHBIE BOIPOCHI, JOCTATOYHO AKTHUBHO
paboTas Ha MPAKTUYECKUX 3aHATHSIX.

OOyuaromuiicsi XOpoIlIO BJIaJIEET METOJIaX, METOJAMKAX U amnmaparypHOM
o0ecIeuyeHnn SKCIEPUMEHTOB IO OMPEIEICHUI0O OCHOBHBIX (PU3UYECKUX CBOMCTB
nopoJi B JAa0OpPAaTOPHBIX W HATYPHBIX YCIOBUAX M O METOJax o00padoTKu
9KCIICPUMEHTAIBHBIX JaHHBIX 10 cBoicTBaM mopo (OI1K-4, OITK-9)

«3» (YHOBJIETBOPHTEJILHO): BBIIIOJIHEHbI BCE MPAKTUYECKUE 3aJaHUs,
MPEAYCMOTPEHHBIE NMPAKTUUECKUMH 3aHSATUSMH C 3aMEUaHUSIMU TMPENOaBaTes;
OOy4YaroNINiiCsl OTBETHII HA BCE KOHTPOJIbHBIE BOMPOCHI C 3aMEYAHUSIMHU.

OOyuaronuiicss Ha YJIOBJIECTBOPUTEILHOM YpPOBHE BJIAJACET METOJaMU,
METOJMKAMHU M alMapaTypHbIM OOECIIEYEHUEM 3KCIIEPUMEHTOB MO ONPEIAEICHHUIO
OCHOBHBIX (DU3UYECKUX CBOMCTB MOPO/] B TAOOPATOPHBIX U HATYPHBIX YCIOBUSIX U O
MeToJaX 00pabOTKH AKCIEPUMEHTANIbHBIX JaHHBIX 1O cBoiicTBaM nopoa (JITIK-4,
OIIK-9)

«2» (Hey10BJIETBOPHUTEIBbHO): 00YYaIOIINKCSA HE BHIMOIHWII WIH BBITTOJIHUI
HEMPAaBWIbHO TPAKTUYECKHE 3aJaHUsl, MPEIyCMOTPEHHBIE MPAKTUYECKUMU
3aHIATHSAMU; CTYJIEHT OTBETHJI HAa KOHTPOJIbHBIE BOMPOCHI C OIMMOKAMHU WA HE
OTBETUJI HA KOHTPOJIbHBIE BOIIPOCHI.

OOyuaromuiicss HE BJaJeeT METOJAaMH, METOJMKAMH M amnmnapaTypHbIM
o0ecrieueHrneM KCIIEPUMEHTOB TI0 ONPEAEICHUIO0 OCHOBHBIX (PU3MUECKUX CBOMCTB
nopoJi B Ja0OpPaTOPHBIX W HATYPHBIX YCJIOBUSIX M O MeETofax o0OpaboTKu
9KCIICPUMEHTAIBHBIX JaHHBIX 10 cBocTBaM mopon (JITTK-4, OITK-9)

7.3. Kpurepuu OLEHKHM KOHTPOJIbHOW padoTrbl ((popMupoBaHHe

KOMIIeTeH Uil

«5» (OTJMYHO): BCE 3aJ]aHUsI KOHTPOJIBHON pabOTHI BHITIOJIHEHBI 0€3 OITHOO0K
B T€UEHHUE OTBEACHHOTO Ha padOTy BpeMEHH; pad0Ta BHINOJHEHA CAMOCTOSITENILHO,
MPUCYTCTBYIOT COOCTBEHHBIE OOOOIIECHUS, 3aKIIOYEHUSI U BBIBOJIBI; OTCYTCTBYIOT
opdorpaduueckue U MyHKTYallMOHHBIE OLIUOKH.

OOyuaromuiics Ha BRICOKOM YPOBHE 3HAET (PU3NYECKHUE CBOWCTBA TOPHBIX MOPOJ U
MaCCHBOB, XapaKTep UX U3MEHEHUS MPU BO3ACHCTBUU HA HUX PA3TUUYHBIX
(bU3MYECKUX MMOJeH, METOIBI paciyeTa U SKCIICPUMEHTAIEHOTO OPeIeTICHUS
OCHOBHBIX (PU3MUYECKUX CBOMCTB MOPOJ] M HAMPABIICHUS UX TIPAKTUIECKOTO
MCIIOJIb30BaHUs JIJIsl PACYETOB OCHOBHBIX 3aKOHOMEPHOCTEN MPOILECCOB TOPHOTO
npoussojctia (OITK-4, OITK-9)..
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«4» (Xopomio): 3aaHHUs  KOHTPOJIbHOM  paOOThl  BBIMIOJHEHBI  C
HE3HAUUTEIbHBIMU 3aMEYaHUSIMU B MOJHOM OOBbeMe JIMOO OTCYTCTBYET pelIeHUE
OJIHOTO  3ajaHusi; paboTa BBIIOJHEHA CaMOCTOSITENIBHO, MPUCYTCTBYIOT
COOCTBEHHbIE O0OOIIEHUS, 3aKIIOYEHUS W BBIBOJBI; OTCYTCTBYIOT TI'pyObIe
opdorpaduueckre U MyHKTyaIl[MOHHBIC OIUOKH.

OOyyaroiuiics XOpoIlo 3HAeT 3HaeT (PU3NYECKHUE CBOMCTBA TOPHBIX MOPOJ U
MAacCHBOB, XapaKTep UX U3MEHEHUS MIPU BO3ACHCTBUM HA HUX PA3JIMYHBIX
bu3MYECKUX MOJIEH, METO/IBI pacueTa 1 SKCIIEPUMEHTAILHOTO OIPe/ICICHUS
OCHOBHBIX (PU3UYECKUX CBOMCTB MOPOJ M HAMIPABJICHUS UX MPAKTUYECKOTO
UCITOJIb30BAHUS ISl PACYETOB OCHOBHBIX 3aKOHOMEPHOCTEHN MPOLECCOB TOPHOTO
IIPOU3BOJICTBA)..

«3» (YIOBJIETBOPHUTEJIBbHO): 3aMaHUs KOHTPOJIHLHOW pabOTBHl HMMEIOT
3HAYUTENIbHbIE 3aMe4aHus; paboTa BBIMOIHEHA CAMOCTOSITENFHO, MPUCYTCTBYIOT
COOCTBEHHbIE  00OOIIEHUS; TMPUCYTCTBYIOT TIpyoOble opdorpaduyeckue U
MYHKTYaIlMOHHbIE OIIHUOKH.

OOyuaromuiics Ha yJJOBJIETBOPUTEILHOM YPOBHE 3HAET 3HAET PU3NUYECKHUE
CBOMCTBA TOPHBIX NTOPOJ U MACCUBOB, XapaKTep UX U3MEHEHUS IIPU BO3ACHCTBUU
Ha HUX PA3JIMYHBIX PU3NYECKUX MOJIEH, METOBI pacyeTa U HKCIIEPUMEHTAIBLHOTO
OIpe/IEeNICHUs] OCHOBHBIX (PU3UUYECKUX CBOICTB MOPOJ U HAIIPABJICHUS UX
IIPaKTUYECKOTO UCITOJIB30BAHUS JUIsl PACYETOB OCHOBHBIX 3aKOHOMEPHOCTEN
IPOLIECCOB TOPHOTO POU3BOJICTBA)..

«2» (Hey/10BJICTBOPHUTEJBHO): 33JaHNs B KOHTPOJbHON padOTE BHIMOJHEHBI
HE TMOJHOCTBIO WJIM HENPaBUJIBHO; OTCYTCTBYIOT WM CHEJIaHbl HENPAaBUIIBHO
BBIBOJIBI W O0O0OIEHUS; MPUCYTCTBYIOT TIpyObie opdorpaduyeckue u
MYHKTYaIllMOHHbIE OIIUOKH.

OOyuaroiuiica He 3HaeT (PU3NYECKHE CBOMCTBA FOPHBIX MOPOJ U MACCHUBOB,
XapaKTep UX U3MEHEHUS MPU BO3JICUCTBUM HA HUX PA3IMYHBIX (PU3UUECKUX TOJICH,
METO/Ibl pacueTa 1 3KCIEPUMEHTAIIBHOTO OIPEIeTICHHUs] OCHOBHBIX (PU3NUECKUX
CBOMCTB IIOPOJ] M HANIPABIICHUS UX MPAKTUYECKOT0 UCIOJIb30BaHUS JJI PaCUETOB
OCHOBHBIX 3aKOHOMEPHOCTEN MTPOLIECCOB TOPHOTO ITPOU3BOICTBA

7.3. MeTtoauueckue Marepuajbl (THIOBbIe KOHTPOJIbHbIE 3a/IaHMA),
onpeaesOIIde MPoueIypbl OLEHMBAHUA 3HAHUN, YMEHUI, HABBIKOB H
(nsim) onbITa JEATEJbHOCTH, XapPaKTEePHU3YIOLIUX 3Tanbl (POPMUPOBAHUA
KOMIIeTeH Uil
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KonmpoavHble  3adaHusi, npumeHsemble 8  pamkax  mekyujeco U
NPOMENCYMOYHO020 KOHMpPOASA Nno JucyunjauHe, HOCSIM YHUBEPCA/AbHbIU
xapakmep u npedycmMampuearkm 803MONCHOCMb KOMNJAEKCHOU OYeHKU 8ce20
Habopa komnemeHyutl, npedycmompertuix OIl no ducyuniauHe.

7.3 2. TeKyInuii KOHTPOJIb (Pa60Ta HA NPAKTHYECKUX 3aHATHAX)

(bopMupoBaHHEe KOMIIETEHI UM

TeMarnka NpaKkTUYECKUX 3aHATANA JJISI TEKYIIEr0 KOHTPOJA IO JTUCLUILIMHE

uznoxena B [Ipunoxxennn 1 x padoueit nporpamme.
IIpuMepHBIE€ TEMBI IPAKTUYECKUX 3aHATUI:

1.ITo 3ataHHBIM 3HAYEHUSIM MIPEAEIIOB TPOYHOCTH MOPOJIBI IIPU CKATUU U
pacTsLDKEHUU NOCTPOUTH KpYyrd Mopa U macopT NPOYHOCTH U TpaduyecKu
ONPEIEIIUTh BEIUYUHY CLICTUICHUS.
2.I1o 3a1aHHOI 001N TOPUCTOCTH OIPENEIUTH MPOLIEHTHBIN COCTaB MOPObI U
TEII0eMKOCTh Bo3ayxa (1,00), onpenenuTs yAeabHyI0 TEMJI0EMKOCTb TOPOJBI .

3. OHpCIIGJIGHI/II/I KOJIN4YCCTBaA TCILIAa O, BBIACIIACMOI'O B ITOPOAC IIPpU BO3CHCTBUU

Ha HEE AJIEKTPOMATrHUTHOTO MOJIA.
4.Bunbl 31€KTPUUYECKOTO pa3pyLICHUs TOPHBIX MOPOJ, OKA3aTeNN TPYAHOCTH
AIEKTPOTEPMHUYECKOTO U IIIEKTPOTEPMOMEXAHUUYECKOTO Pa3pyLIEHUS TOPHBIX
opoJA

5. TemnoeMKoCTh, TEIIOMPOBOIHOCTD, TEMIIEPATYPOIPOBOIHOCTD U KOIPHUITUEHT
00BEMHOT0 (JIMHEMHOT0) TEMJIOBOr0 PACIIMPEHUsI OJHO(PA3HBIX U MHOTO(a3HbIX
TOpHBIX MOpoA. BimsiHue ctpoenus nopo el Ha ee TennoBe cBoiicTBa. MeTobl
CpEICTBa OMPEACIICHUS TEMJIOBBIX CBOMCTB TOPHBIX MOPOJ. MI3MeHeHHEe TEeTIOBBIX
CBOMCTB MPU BBICOKUX U HU3KUX TEMIIEpaTypax U JIaBJICHUSX..

3.2. NMoarotoBka pedepaTtos.
[TpumepHas TemaTtuka pedepaToB:

1..Metoabl onpeaeneHus IIOTHOCTHBIX CBOMCTB TOPHBIX MOPOJL

2.. Meroap! onpeaeneHusi IpOYHOCTHBIX CBOMCTB FOPHBIX MOPOJL

3. MeTto/ibl onpeenieHnst JIEKTPUIECKUX CBOWCTB TOPHBIX IMOPOJ

4. Metozpl onpeesieHrss MarHUTHBIX CBOMCTB TOPHBIX MOPO/T

5.. Meroasl ompeneneHUsT TEIMJIOBBIX CBOMCTB( TEIUIONPOBOIHOCTH)

TOPHBIX TOPOJ

6. MeToapl ompeneneHusl TEIUIOBbIX CBOMCTB(TEIIOEMKOCTH) TOPHBIX

nopona

7. Metonpl onpeziesieHus: TeTIOBbIX CBOMCTB( KO3 (pUIlMeHTa TEMI0BOro

JIMHENHOTO pacIIMPEHMs]) TOPHBIX IMOPO.

8. O030p METOJIOB OMpEICIICHHs TEIUIOBBIX CBOMCTB TBEPABIX BEIIECTB B
TEMITEPaTyPHBIX MOJISIX.
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9..0030p HEMEXaHWYECKHX CIOCOOOB pa3pyIIeHUST TOPHBIX TOPOJ

(TETIOBBIX ).
10. O030p HEMEXaHWYECKUX CHOCOOOB  pa3pylIeHHE TOPHBIX
OPOJI(ACKTPUUSCKUX )

10. Obnact mpUMEHEHUS TETUIOBBIX CBOWCTB FOPHBIX MOPOJ] B TOPHOM
Jene.

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

12. Tenno 3eMHBIX HEAP.

3.3. Texkyuuii KOHTPOJIb (BBINOJHEHHE KOHTPOJIbHBIX PadoT)
KoHTposnbHasg paboTa COCTOUT U3 JBYX TEOPETHUECKUX BOIIPOCOB U JBYX
3a1ad4.
IlepeyeHb BONIPOCOB KOHTPOJIBHOM padoThI

1. OO0beMHas IIIOTHOCTh TOPHBIX ITOPOA U INTIOTHOCTE MUHCPAJIBHOI'O

CKeJeTa.

2. Metop! onipesiesieHnsi 00beMHOU TIJIOTHOCTH TIOPOJT B HATYPHBIX
YCJIOBUSX.

3. Knaccuduxarysi CBOWCTB TOPHBIX TIOPO/I.

4. XUMUYECKH CBS3aHHasl, PU3MUECKHU CBsI3aHHAs, CBOOOIHAS BOJIa B TOPHBIX
MOPOJIax U €€ CBOMCTBRA.

5. IlopucrocTh OPOJI, €€ BIUSHKUE HA IPYyTUe CBOMCTBA.

6. OOmas, OTKpbhITas U 3aKpbITasi MIOPUCTOCTH.

7. OmnpeneneHue MIOTHOCTH MUHEPAJIBHOTO CKEJeTa.

8. Yrous ecTeCTBEHHOI'O OTKOCA, MOHATHE 00 yriie BHYTPEHHEr O TPEHUS
HOPOI.

9. HaceimHas Mmacca, KO3QGUITUEHT pa3phIXIICHUs, TPAHYIOMETPUUECKUI
COCTaB, Pa3phIXJISIEMOCTh TOPHBIX TOPO/I.

10. JIabopaTopHbie METOIbI OTIpeIeTICHUsI 0O BEMHOM MIOTHOCTH TTOPOI.

11. JlehopmarimoHHbI€ XapaKTEPUCTUKH ITOPO/I.

12. Onpenenenune MOy IPOIOTBHONM YIPYTOCTH U KOd(puimenTa
[Tyaccona Ha npubope ¢ UHIUKaTOPOM YaCOBOTO THIIA.

13. Omnpenenenre MOy MPOJAOJIBLHON YIPYTOCTH U
koaddunmenta [lyaccona ¢ momoipo muppoOBOro TEH30METPUIECKOTO
MOCTa.

14. TlondaTe 0 TMHAMUYECKOM MOYJI€ YIPYTrOCTH MOPO/I.

15. Metoap! onpeieeHusl AMHAMHYECKOTO MOl yIIPYTOCTH,
MbE302JIEKTpUYecKuil 3O (PEKT M ero UCIoTb30BaHUE MPHU y/3 TUATHOCTUKE
nopoa.16. Onpenenenne TMHAMUYECKOTO MOAYJISL YIIPYTOCTH YAbTPa3BYKOBBIM
METOJIOM.

17. [InacTUYHOCTD M XPYIKOCTh TOPHBIX MOPO/I, ONpeaesieHne KodPpPUIeHTa

IJIACTUYHOCTHU TOPOI.
18. Peonoruueckue cBOKWCTBA MOPOJI: TIOJI3Y4ECTh, pellaKCaIlvs, ITUTEIbHAS
ITPOYHOCT.

19. HanpsxenHoe coctosinie. Buibl Hanps>KeHu.
20. ITpoyHOCTHBIE CBOCTBA MOPO/I.
21. Onpenenenue npenena NPOYHOCTH Ha CKATHE Ha 00pasiiax mpaBUIbHOM

bOpMBL.
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22. OnpeneneHue npejena NpoOYHOCTH Ha PaCTKEHUE.
23 Omnpezenenue npeaeaa IpOYHOCTH MOPOJ] Ha CBUT B IprOOpE CO

CMEIIEHHBIMUA MAaTPUIIAMHU.
24. TTacnopT NPOYHOCTH FOPHBIX TOPOI.

25. TlocTpoenue macmopTa MPOYHOCTH TOPOJI IO TAHHBIM MPOYHOCTHBIX

VICTIBITAaHUM.
26. TemnoBbie XapaKTEPUCTHUKU TOPO/I.
27. TermoeMKOoCTb, TETUIOMPOBOIUMOCTD U KOY(DPHUITHEHT

TEIJIOMPOBOAUMOCTH TOPHBIX MOPO/I.
28. IlonsaTtus “YaenbHas TEIUIOTa cropaHus” U “ Y neiabHas TeII0eMKOCTh .
29. DnexkTpudecKre CBOMUCTBA MOPOA. Y ACIbHOE EKTPUUYECKOE
cornpoTtuBieHue. [loHaTrs o mpoBOJHUKAX, TOTYIPOBOTHUKAX U
TDIEKTPHUKAX.
30. IIre303nexTprueckuii 3P PexT.
31. [ToHsaTHE O TIOIAPU3ALINH.
32. YcTpoHCTBO U IPUMEHEHHUE TeH30JaTYNKOB.
33. EcrecTBeHHas paAMOAaKTUBHOCTH, BUJIBI MU3ITyIEHUS, IEPHO/T MOTypaciaa.
34. TloHsiTHE O KPEMOCTH FTOPHBIX MOPO/I, Kiaccupukanus npod.
[IporoassikonoBa M.M., k03D PUITUEHT KPETOCTH.
35. Knmaccudukamms mopos mo OypuMOCTH.
36. B3priBaeMOCTh MOPOJI U €€ OLICHKA.
37. AGpa3uBHOCTb OPOJI U €€ ONPEIEIIEHUE METOI0M UCTHUPAHUS CTEPIKHSI.
38. IloHsATHE O TBEPIOCTU NOPO U METOBI €€ ONPEACIICHUS.
39. O1ieHKa 3HEProOeMKOCTH pa3pyLIEHUsI TOPHBIX IOPOJI NPU AUHAMUYECKUX
Harpy3kax. JlpoOMMOCTb TOPHBIX TOPOI.
40. Onpenenenne NPOYHOCTH OPOJT METOJJOM TOJTUEHHUS.

3A0AYU K KOHTPOJIbHOU PABOTE
3amaya 1.
OnpenenuTs 00111yt0 MOPUCTOCTh MOPOJbI, €CJIU U3BECTHO, YTO MPHU
HACBIIIEHNHU €€ BOJIOM CKOPOCTh PACIPOCTPAHEHUS B HEM yJIbTPa3BYKOBBIX BOJH

noBeIcHiIach B /V pas 1o cpaBHEHUIO C CYXOH IOPOJI0i, CKOPOCTh YIbTpa3ByKa B

KoTopoii paBHa V. Cunrarh, 9T0O MOPHI MPEACTABISIOT COOOH KaHAbI,

napajiebHbIe TUHUU TIPo3ByurBaHus. CKOPOCTh paclpoCTpaHEHUs
yJIBTPa3BYKOBBIX BOJH B Bo3ayxe ~ 335 m/c, B Boze ~ 1490 m/c.
WcxonHble naHHbIe AJI PEIIeHUs 3a]1a4M B3ATh U3 Ta0J. 3 B COOTBETCTBUU CO
CBOUM BapHaHTOM.

3amaya 2.
['ab0po cOCTOUT U3 CIAEAYIOIINX MUHEPAJIOB: TJIaruokyas (ero yaeabHast

teroeMkocth C=0,69 kJx/(kr-K) - nanee B ckoOKax TEII0EMKOCTh

COOTBETCTBYIOIIIETO MUHEPAJa B ATUX e eANHUIaX ), poroas ooManka (0,48),
kBapii (0,71), muput (0,50),u remarur (0,63). 3Has 001TyI0 TOPUCTOCTH TAOOPO

P, mpoLeHTHBII cOCTaB MOPOJIbI U TEILIOEMKOCTh Bo3yxa (1,00), onpenenuts
YAEIbHYIO TEIJI0OEMKOCTh Opobl. MIcXoHbIle TaHHbIE IS PelleHus 3aa4ul B3STh
B COOTBETCTBUU CO CBOUM BapUAHTOM.

3amaya 3.
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Omnpenenuts kK03 GHUIUEHT mIacTHIHOCTH A XpynKocTH Kxp (o bapony JI.H.)
IIPY pa3pyIICHUH TIOPOIBI CKATHEM, €CITH U3BECTHBI: MPEEI MPOYHOCTH TIOPOJIBI

Ha OJJHOOCHOE cxkatne OCx + , ipenen ynpyrocta £+, moayns FOura Eu

MOJTYJIb TJTACTHYHOCTH (TIPEACITbHBIN CeKYITHi MOAY/Ib nedopmarmii) Er.

3.5. [IpoMe:KyTOUHBIH KOHTPOJb (BONPOCHI K 3a4€TY)

(popmupoBanue komnerenuui OIK-4, OIIK-9)

1. Kakue pusndeckue nonus Bel 3HaeTe?

2. Yro Takoe (puznyecKoe CBOMCTBO U (PU3MKO-TEXHUUECKUE ITapaMeTpbl TOPHBIX MOPO/,
YTO MPHUHATO HA3bIBaTh (PU3UKO-TEXHHUECKUMH MTapaMeTpamMu Mopo.?

3. Kakue napameTpsl Ha3bIBalOT (PU3UKO-TEXHOIOIHYECKUMHU?

4. Yrto Takoe 00bEeMHas IJIOTHOCTb M YJEJIbHBIA BEC M B KAaKUX EAUHMUIIAX OHHU
BbIpaxaroTcs?

5. Kakue npyrue miOTHOCTHbIE XapaKTEPUCTUKH (KpOME IJIOTHOCTH U Y[A. BeEca) BBl
3Haere?

6. Ilepeunciure Bce MEXaHUYECKHE CBOWCTBA TOPHBIX ITOPOA?

7.  Kaxkue ynpyrue (mapameTpbl) CBOICTBa BBl 3HaeTe?

8.  Kakwue muractiueckue cBoiicTBa (mmapaMeTpsl) BBl 3HaeTe?

9. Kakue npouHOCTHBIE CBOMCTBA FOPHBIX OO BBl 3HaeTe?

10. Kakue peonornueckue CBOWCTBA (TapaMeTphl) BB 3HaeTe?

11. Yro Takoe Nod3y4yecTh U peslakcalys HapsoKeHUH?

12. Yto Takoe NOPHCTOCTh TOPHBIX MOPOI U KO (HUIIEHT TOPUCTOCTH?

13. [Haiite onpenenenue kodddunuenta [lyaccona.

14. Tlepeuncnute u AaiiTe onpeseeHus TEIIOBbIM CBONCTBAM T'OPHBIX MOPOJ.

15. Yto Takoe yJaenpHOe 3NIEKTPUUYECKOE CONTPOTHBIIEHHE TOPHBIX TOPO?

16. KakumMu mapameTpaMu XapaKTePH3YIOTCS JHUIJICKTPHUUYECKass M OTHOCHUTENbHAs
MarHuTHas IPOHULIAEMOCTH?

17. Kakue BOJHOBBIE CBOMCTBA BBl 3HAeTe W Kakhe (HU3MYECKHE TMapaMeTpbl HUX
XapaKTEepU3yIOT?

18. Kakue panuaiioHHbIe CBOICTBA TOPHBIX NOPOJ BhI 3Haete? Ha3oBute Qusndeckne
HapaMeTpsl X XapaKTepU3YIOLIHE.

19. Kakue ruaporasoJuHaMHUYECKHE CBOWCTBA TOPHBIX MOPOJ Bbl 3Haere? HazoBure
¢du3nyeckre mapamMeTpbl UX XapaKTepHU3yIOLIHe.

20. Yrto Takoe XMMHYECKH CBs3aHHAs, (PU3UYECKH CBs3aHHAS M CBOOOJHAs BOJA, WX
OCHOBHBIE XapaKTEPUCTUKHU?

21. Yto Takoe MojHas BIaroeMKOCTb, KAKME BHJIBI BOJ OHA BKJIIOYaeT?

22. Yro Takoe BOJOOTAAYA U OT YEro 3aBUCHUT BEIMYMHA BOJOOTAAYH?

23. Yto Takoe Quzmueckas W (azoBas MPOHUIIAEMOCTh M UYTO TaKoe KOA(PQPHUIMECHT
IIPOHULIAEMOCTHU?

24. Yrto Ttakoe koddpdunmeHT QumbTpanmu, Kak pa3eNsioTCs MOPOIbl MO BETUYHNHE
ko3 Punmenta punbTpanun?

25. Yro Ttakoe k03 PHUIIMEHT TETUTOMPOBOAHOCTH TOPHOI TOPOBI, B KAKUX CITUHHIIAX OH
u3Mepsercs?

26. Yro Takoe Kod(GUIHEHT TETUIONPOBOAHOCTH H YACTbHAS TETNIOEMKOCTb, €IHHIIBI MX
U3MEpEHUU?

27. Yro Takoe OTHOCHTENBHBIC TUAJIEKTPUYECKast 1 MArHUTHAS POHUIIAEMOCTH, KaKUMHU
KO3 PHUIIMEHTaMU OHU XapaKTepU3yIOTCs?
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28. Kak Bnusier MUHEpaJIbHBIN COCTaB U CTPOCHHUE ITOPOJI HA X CBOMCTBA?

29. Kakue BuIbI TpEUIWH BB 3HaeTe?

30. Kak knaccupuuupyroTcsi TOpHbIE TOPOABI IO TPEIIMHHOBATOCTH?

31. Yrto Takoe IulacToBas, CpEeAHSsl M TpaHUYHAS CKOPOCTH YIPYTUX KoyieOaHHHl B
MaccuBax ropHbIX nmopoa?

32. UYto Takoe yroi eCTeCTBEHHOTO OTKOCA CHIITy4ei TOPHON MOPObI?

33. Kakue mapameTpsl yCTaHABIMBAIOT B pPE3yJIbTaTe HAOMIOJCHHUN 3a HamNpsHKEHHBIM
COCTOSTHUEM TOPHBIX TOpO?

34. Jlyg KOHTPOJIS KAaKUX ITapaMeTPOB U B KAKUX YCIOBUSAX MPUMEHSIOT METOJI PETIEepOB?

35. C nomouiblo Kakux MapaMeTpoB OLICHUBAIOT YCTOMYHUBOCTh TOPHBIX MAaCCHUBOB7

36. O YeMm CBHICTEIbCTBYET HM3MEHEHUE DICKTPUYECKOH MPOBOJUMOCTH TOPHOTO
MaccuBa?

37. B 4eM 3aKiIr04aeTcs METOJ OIEHKU HaNPSHKEHUN?

38. Kakumu napamerpamMu XapakTepu3yeTcsi Ka4eCcTBO HCKOMAEMbIX Yriien?

39. Kak xiaccupuuupyroTcs KaMeHHbIE U Oypble yrim?

40. KakoBbI mapaMeTpbl KauecTBa CTPOUTEIBHBIX MaTepUaIoB?

41. Kak KOHTpOJIMPYeTCs BIAXHOCTh TOPHBIX OPoA?

42. Kakoe ycioBue SBISETCS ONPEIESNISIONIUM IPU KOHTPOJIE PeKUMa paboThl JOOBIYHOTO
KoMbOaiiHa?

43. Knaccudukamus poIXJIbIX TOPHBIX TOPOa?

44, Yro HazbpiBaeTCs K03(PPHUIMEHTOM pa3phIXJICHUs TOPHON MOPOJIBI, YTO BIUSET HA €T0
BEJIMYUHY?

45. Yto Takoe rOpHBIN yaap U yAapoonacHOCTh?

46. Kak nmoapasensiroTcsl yrojbHble IUIACThI 10 Ta30HOCHOCTH?

47. Kakue Buapl GU3NIECKUX MOJIEH BBl MOYKETE MIEPEUUCIUTH?

48. Yto Takoe dNEeKTPUUECKH U JIEKTPOTEIIIOBON TPOOOI?

49. Kak BrusieT Temneparypa Ha (hU3HUYECKHE CBOMCTBA TOPHBIX MOPOA?

50. Kak Bnusier naBrneHue Ha (pu3nUecKre CBOMCTBA TOPHBIX MOPoa?

51. KaxoBbI OCHOBHBIE PaIMAIIMOHHBIE CBOMCTBA TOPHBIX MOPOJ?

52. Yro Takoe cBepXKaMWUISPHbIE, KAIWUISIPHbIE U CyOKaMWIISIPHbIE TIOPHI?

53. Yro Takoe KO PHUIHUEHT MPOHUIIAEMOCTH U KOIDDUIIHEHT DIITbTPALTUH?

54. Yro Takoe XMMHUYECKH U (PU3NYECKU CBs3aHHas Boza?

55. UYto Takoe UH(pPa3BYKOBbIE, 3ByKOBbIE, YIbTPAa3BYKOBbIE U TMIIEP3BYKOBHIE BOJIHBI?

56. Uro Takoe BSA3KOCTb, IPpOOMMOCTb U a0pPa3MBHOCTb TOPHBIX TOPOA?

57. Yto Takoe cMauyMBa€MOCTh U aJCOPOIIMOHHAS CTOCOOHOCTH TOPHBIX TTOPO?

58. Uro Takoe uznueckas u ¢pazoBasi IPOHUIIAEMOCTH TOPHBIX Opoa?

59. Ha kakux 3¢(ekTax OCHOBAHBI CJICTYIOIINE METO Bl UCCIICIOBAHIS CBOMCTB MAaCCHBOB
TOPHBIX OPOJI: TPABUTAIIMOHHBIE, MATHUTHBIE U CeliICMUYECKHE METOBI 10JIeBOM reoduzuku?

60. Kakme CymecTBYIOT 3JEKTPUYECCKHE METOJBI WCCIEAOBAHUS CBONCTB MacCHBOB
TOPHBIX MOPOA?

61. Yro mpenacTaBusIOT U3 ce0sl CKBaKUHHBIE METO/IBI UCCIICTOBAHHS?

62. Yro Takoe MeHEeTpaliOHHBIE METOABl U B YeM CYIIHOCTb METOJIOB, HUMHTUPYIOIIUX

1ab0paTOPHBIN AKCIIEPUMEHT?
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