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He.]'II/I, 3ala'ii 1 IUVIAaHUPYEMBIC pe3yJibTaThbl oﬁyqe}mﬂ o JTMCHUIIJIHHE

K ocHOBHBIM HeasiM OCBOCHUS JUCHUILUIMHBI «PU3HKA TOPHBIX MOPOI» CIEAYET OTHECTH
nepesavy CTyIeHTaM 3HaHUN (PU3UKO-TEXHUYECKUX CBONCTB TOPHBIX TOPOJI, OCHOBHBIX 3aKOHOB

U 3aKOHOMepHOCTel (HOPMUPOBAHUS U YIIPABICHUS STUMU CBOMCTBAMU;

K ocHOBHBIM 3a1ayaM OCBOEHHUs JUCUUILIMHBI «DH3MKa TOPHBIX MOPOA» CIENYeT OTHECTU
dbopMHUpOBaHHE Y CTYIAECHTOB HABBIKOB NPUMEHEHUs 3HAHUM (PU3UKO-TEXHUYECKHX CBOMCTB
TOPHBIX TOPOJI, PU3UIECKUX MPOIECCOB B MACCHUBAX TOPHBIX TMOPOJ], TEXHUYECKHE CPEIICTBA MX
peanu3anuy, METOIbI YIIPABICHHS UMU U MOBBIIIEHUS UX YHEProd(HPEeKTUBHOCTH MPU OCBOCHUU

MMOA3CEMHOI'0O IIPOCTPAHCTBA.

IInanupyemvie pe3yniomamsl 00yueHUs: QONHCHBL ObIMb COOMHECEHbl C YCMAHOBIEHHbIMU
6 OIIOII BO unouxamopamu 00Cmuiceruss KOMnemeHyul.
OOyuenne mo nguciuiuimHe «®DU3MKa TOPHBIX TIOPOJ» HAMpaBlIeHO HA (OPMUPOBAHUE

y OOYHYarOIIMXCSI CICAYIOIINX KOMIIETSHITUI

KO)_I U HAUMEHOBaAHUE KOMl'[eTeHI[I/Iﬁ HH}II/IKaTopr JOCTHKCHUA KOMIICTCHIIUN
OIIK-2. CriocoOeH NPUMEHSTh HaBBIKH VOIIK 2.1.3naer CTpPOCHUE, XAMUIECKHUIA
aHajt3a ropHO-TCOIOIMHCCKIX Y MUHEPAJIbHBIN COCTaB 3€MHOU KOPBHI,

CJIOBUH IIPU 3KCIUTYyaTallHOHHOM pa3BeIKe U
Y P yarat PasBedl MOpP(hOIOTHIECKHE 0COOEHHOCTH U
J00BIYE TBEPIBIX

MOJIC3HBIX UCKOIMAEMBIX, a TAKKC ITPH TCHCTHICCKUC THITBI MeCTOpOH(I[eHHﬁ
CTPOHTENBCTBE U SKCILTyaTaLui TBEPBIX MOJIE3HBIX UCKONIAEMBIX ITPU
TO/I3EMHBIX OOBEKTOB pELIeHUH 3a7a4 110 PALMOHAJIBHOMY U
KOMIIJIEKCHOMY OCBOEHUIO
reopecypCcHOro MOTeHIMaNa HeJlp
NOIIK2.2. YMeeT aHAIU3UpOBATH
BJIMSIHUSI BHYTPEHHUX (PaKTOPOB U
BHEIIHUX I10JICH HA CBOMCTBA T'OPHBIX
OPOI;

- OLICHUBATH BIMUAHHUE (PUUKO-
TEXHUYECKUX CBOMCTB FOPHBIX MOPO]I
Ha (O PEKTUBHOCTD PEIICHUS




TEXHOJIOTUYECKUX 3a7a4 NpH

MOA3EMHOM CTPOUTEIIbCTBE

NOIIK-2.3.

Brnaneer moaxomamu K COBPEMEHHBIM

MeToJaM UCCJIEIOBAaHUM  (PUBUKO-

TEXHUYECKUX CBOMCTB FOPHBIX MOPOI;
-TepMUHOJIOTHEN B 001acTH (PUBUKH

TOPHBIX TTOPOJ ¥ (PUBNUECKHUX

IIPOLIECCOB IIPU NOA3EMHOM

CTPOUTENLCTBE

OIIK-4. Cioco6eH ¢ ecTeCTBEeHHOHAYYHBIX
MO3ULMI OLICHUBATH

CTpOCHHE, XUMUUECKHUI U MUHEPaIbHBIN
COCTaB 36MHOMU KOpBHlI,

MOP(OJIIOTHIECKUE OCOOCHHOCTH U
TEHETUYECKUE TUIIBI MECTOPOXKICHHUI
TBEPABIX MOJIE3HBIX UCKOMAEMBIX TTPH
pelIeHuu 3a/1a4 1o

paloHaIbHOMY U KOMILJIEKCHOMY OCBOEHUIO
reopecypCcHOro MoTeH1uana Heaip

HOIIK-4.1. 3HAaeT NJIOTHOCTHBIC U
IIPOYHOCTHBIE CBOKMCTBA TOPHBIX MOPO
U UX BJIHSHHE HA TEXHOJOTHYECKUE
ITPOLIECCHI IIPHU TOA3EMHOM
CTPOUTEIILCTBE
-TEIUIOBBIE CBOMCTBA TOPHBIX MOPOJ U
OCHOBHBIE 3aKOHOMEPHOCTH
TEPMOIUHAMUYECKUX IIPOLIECCOB
IIPOTEKAIOIINX B TOPHBIX ITOPOIax
-DJIEKTPUYECKHUE U MAarHUTHBIC
CBOKCTBA TOPHBIX IOPOJ;
-OCHOBHBI€ 3aKOHOMEPHOCTH BIIUSTHUS
BHYTPEHHUX (DAKTOPOB M BHEIIHUX
TI0JIEW HAa CBOMCTBA TOPHBIX MOPOJ;
-METO/IbI OIIpeACIeHUs (DU3UKO-
TEXHUYECKUX CBOMCTB TOPHBIX TTOPOJI;
-3aKOHOMEPHOCTHU HCIIOJIb30BaAHUS
(U3UKO-TEXHUUECKUX CBONCTB FOPHBIX

OIIK-6. CiocobeH NpuUMEeHSTh METO b
aHau3a ¥ 3HaHUsA
3aKOHOMEPHOCTEW TIOBEJICHUS U YIIPABJICHUS
CBOWCTBaMH FOPHBIX MOPOJT
¥ COCTOSTHEM MacCHBa B TIpoIieccax J0ObIYH
U 1epepaboTKH TBEPAbIX
MIOJIE3HBIX MCKOIIAEMBIX, a TAKXKE TIPU
CTPOUTENBCTBE U IKCILUTyaTalluu

MO/I3€MHBIX OOBEKTOB

HNOIIK 6.1Ymeer ONpeAENiaTh PUIUKO-
TEXHUYECKUE CBOMCTBA TOPHBIX TTOPOJ
HEO0OXOIUMBIE JUISl pealiu3aluu
TEXHOJIOTHYECKHX 3aJ1a4 TIPH
MIOJI3EMHOM CTPOUTEIIBCTBE ;

HOIIK 6.2. Bnageer MaTeMaTHYECKUM
armapaTom, 00ecreuYnBarOIIM
BO3MOJKHOCTbL aHajli3a H OIMCAHUS

BIIASIHUS (UBUKO-TEXHUUECKHE
CBOMCTBA TOPHBIX IIOPOJ Ha
TEXHOJIOTUYECKUE  IPOLECCHl  IpPH

MOA3EMHOM CTPOUTEIIbCTRE ;
- HaBbIKaMH PpabOThI ¢ HEOOXOAUMOI

CIIPaBOYHOMN JIATEPATYpPOU 51
COBPEMEHHBIMU  BBIYUCIIUTEIIbHBIMU
cpeacTBaMu TS pelieHus

IMPAaKTHYCCKUX 3aJlad IpHU IMOA3CMHOM
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CTPOUTENBCTBE C YYETOM  (PU3HKO-
TEXHUYECKUX CBOMCTB FOPHBIX MOPO/I.

2 2 Mecto qucuumjnHubl B cTpykrype OOII

JNuctnumunaa «®usuka ropHeix mnopoa» (b1.1.20) oTtHocuTcs K 4uCIy
po(heCcCHOHANBHBIX YU4€OHBIX TUCIUIUIMH BapUaTUBHOM 4acTh 0a30BOTO ILHMKIIA
(b1) ocHOBHOI 00pa3oBaTENBHOM MPOrPaMMBbI CHICIIHAIUTETA.

JNucunminHa «®u3uka TOPHBIX MOPOA» B3aMMOCBA3aHA JIOTHUECKU U
CoJIep>KaTeIbHO-METOIMYECKH CO CIIENYIOIMMU JUCIUTUIMHAMEU 0a30BOM YacTu:
b.1.1.9.®u3uka (paboTa ¥ SHEPrusi, OCHOBBI TEPMOJINHAMUKH, FICKTPOAUMHAMHUKH);
b.1.1.10 Xumus (XuMHUYECKHE PEaKIIMK U XUMUYECKUN COCTaB BEILIECTB);

b.1.1.12 I'eosiorust (0CHOBBI KpUcTaLIorpaduu, nerporpaduu,reo0run)
OCHOBHBIE TOJIOXKEHUSI JUCLHMIUIMHBI JIOJDKHBI OBITh HCIOJIb30BAHBI B

JaNbHEHIIEM MPU U3YYEHUH CIEIYIONIUX TUCUUILINH (MPAKTHK):

b.1.1.29. I'eomexanmka

b1.2.3 Mexannka moA3eMHBIX COOPY>KCHHIA;
b.1.2.1. lllaxTHOE ¥ MOJI3EMHOE CTPOUTEITHCTBO
B2.I1.1 IlpakTuka 1o noay4eHuro npohecCuoHalbHbIX YMEHHUI U ONbITa
npohecCHOHATBHOM NesSTENbHOCTH.
3. CTpyKTYypa M coaep:KaHue TUCHUIIMHBI

OO6mas TpyA0€MKOCTh IUCHHUIUIMHBI cocTaBisieT 43aueTHbix(€) ennHuL(sl) (144 yacos).

3.1. Buab! yueOHO# padoThl U TPYA0EMKOCTD

3.1.1. Ounas ¢popma oOyueHus

Ne Bux yueBHoii padorbr KoanuecTtBo CemecTpsl
n/n YacoB 5 6
1 | AyauTopHblie 3aHATHA 72 72
B ToMm uncrne:
1.1 | Jlexkuuu 36 36
1.2 | CemuHapckue/paKTHUECKUE 3aHATUS 36 36
1.3 | JlJabopaTopHbIe 3aHATHSI
2 | CamocrosiTesibHasi padoTa 72
B tom uucne: 72
2.1 | KontponbHbIe pabOTHI 15 15




2.2

Pedepatsr

20

20

KOJIJIOKBUYMBI

10

10

IIpome:kyTouHasi arTecTanms

3auer/nud.3auer

15

15

Hroro

72

72

TeMmaTu4yecKHH MJIaH N3YYCHHUS NUCHHUIIINHBI

(mo ¢popmam oOyyeHus)

3.2.1. Ounas ¢popma oOyueHUs

Ne
n/n

Pa3zgenbl/TeMbl
JTACIHUIINHBI

TpyroeMkocThb, Yac

Bcero

AyautopHas pabora

Jlexuu

Cemunapckue/
MPAaKTUYCCKHE
3aHATHUS
JlaboparopHbie
3aHSATHUS

[IpakTnueckas

IIOATrOTOBKA

Pasnen 1. Haydnsle n
MPaKTUYECKUE 3a1auu (PU3UKU
TOPHBIX OPOJ

N

N

— | CamocTosiTeIbHAA
pabora

11

Tema 1. [IImOTHOCTHEBIE CBOMCTBA
TOPHBIX TIOPOJI, HATIPSIKEHUS U
nedopManuu B mopojax

1.2

Tema 2. CoaepkaHue >KUIKOCTEN 1
ra3oB B MOpOAaX: XUMHUYCCKH U
(bU3UYECKH CBsA3aHHAS BOJIA;
CMa4YuBaeMOCTb U
TUTPOCKOITMYHOCTH TIOPOJIBI,
BJIArOEMKOCTh 1 BOJOOTAa4a
TTOPOIBI

10

PacnpocTpaneHnne u HaKOIJIEHNE
TEIUIa, yJeIbHAs TEIIIOEMKOCTh
NOPO/bL; TEIJIONPOBOJAHOCTD U
TEMIEPATYPOIPOBOIHOCTD ITOPOJ;
TEIUIOBOE PACIIMPEHHUE ...

10

DIIeKTprUYecKas M JJIEKTPOHHAs
MOJISIPU3ALINS; TUIJIEKTPUUIECKast
MIPOHUIIAEMOCTD;
JEKTPOXUMHUYECKAsE AKTUBHOCTD
TOPHBIX MOPOJ.

10




DNeKTpoOXUMHUYECcKast
MPOBOJUMOCTh AUDJIEKTPUUECKUE
MOTEPHU.

MarauTHele CBOMCTBa TOPHBIX 4 4 22
TIOPOI; abcomroTHAs U
OTHOCHTEIIbHAS MarHUTHas
NPOHUIIAEMOCTh; OOBEMHAs W
yIlenbHas MarHUTHas
BOCIIPUUMYHBOCTB;

JTMaMarHUTHBIC, TApaMarHUTHBIC U
dbeppoMarHuTHbIC TOpHBIE

TIOPOIBI.

Hroro 36 36 72

Conep:xanue pasaenoB JUCHUILINHBI

Pasznen 1. OcHoBHBIE onpeneieHUus1 (PU3UKH FOPHBIX MOPO/I.

Benenue. Hayunble u npakTuueckue 3afaun GU3MKHU TOPHBIX TOpoJ, popMma
U pa3Mep 3€peH, UX BIMSHUE Ha HEOJHOPOAHOCTh COCTaBa MOPOAbl, KO3(pPUIuEHT
HEOJTHOPOJHOCTH I10 pa3MepaM U popme 3epeH.

OO6mue moHATUSL 0 QU3UKO-TEXHUUYECKHX CBOMCTBAX MOPOJ U (HU3UUECKUX
npoiieccax: 0a3oBble (PU3UKO-TEXHUUECKHE MapaMeTphl. [ OpHO-TEXHOJOTUYECKUE
napameTpbl ¥ TEH30PHbIE TapAMETPHI.

Paznen 2. MexaHu4ecKkue M aKyCTHYECKHE CBOMCTBA FOPHBIX MOPOJ.

[110THOCTHBIE CBOICTBa TOPHBIX MOPOA, HAmpsHKEHUs U nedopmanuud B
nopojax, 3aKoH ['yka u ynpyrue cBoiicTBa Mopo/i, INIACTHYECKUE U PEOJIOTHYECKUE

CBOWCTBA MOPOJI, IPOYHOCTh 00PA3IIOB TOPHBIX MOPO/I.




AKycTHYECKHE CBOMCTBA 00Pa3I[0B TOPHBIX OPOI.

Paszpnen 3. I'mapodusnyeckue u Temi0Bble CBOMCTBA TOPHBIX MOPOI.

ConepxaHue >KUJIKOCTEH M Ta3oB B MOPOJAX: XMMHYECKH U (DU3NYECKU
CBs3aHHAs BOJA; CMAYMBAEMOCTh M TMTPOCKOIMUYHOCTH MOPOJIbI, BIArOEMKOCTh U
BOJI0OT/Ia4a MOPOJIBI.

[lepemernienne >KUIKOCTEH M Ta3oB B Mopojax: Qusnyeckas u ¢azoas
MPOHUIIAEMOCTh, KO3PPHUITMEHT PUIbTpaLIUu.

PacnpocTpanenne U HaKOIUICHHE TEIUIA, YAEIbHAs TEIJIOEMKOCTh MOPOJBL;
TEIJIONPOBOJAHOCTh U TEMIIEPATYPONPOBOAHOCTD MTOPOJ; TEIUIOBOE PACIIMPEHUE.
Pa3znen 4. DjieKTpOMarHuTHbIE CBOMCTBA FOPHBIX MOPO/I.

OnexkTpuyeckas W JJIEKTPOHHAs  MOJSIpU3auus;  AUDJIEKTPUYECKAs
IPOHUIIAEMOCTD; 3JIEKTPOXUMUYECKASI aKTUBHOCTh TOPHBIX MOPOJ.

DNeKTpOXUMHYECKask IPOBOAUMOCTD TU3IEKTPUUECKUE TOTEPH.

MarautHbele CBOMCTBa TOPHBIX HOPOJ: aOCOJIOTHAas M OTHOCHUTEJbHAs
MarHuTHasi IPOHUILIAEMOCTh; 00bEMHAs U yJIeJIbHAsl MarHUTHAs BOCIIPUUMYHUBOCTH;
JMaMarHUTHBIC, TapaMarHuTHbIEC U (eppOMarHUTHBIE TOPHBIE TTOPOJIBI.

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

Kpenoctb ropasix nopoj, ko3p@uimueHT KpernocTy TOPHBIX MOPOJ M0 IIKaJe
M.M. IlpoTonbsikoHOBa, K1acCHU(PUKAIIHS TOPHBIX TTOPOJI IO KPEMOCTH.

XPpYNKOCTh U MIACTUYHOCTH MOPOJ, KOADPUIMEHT pa3phIXJIEHUS TOPHBIX
IIOPOLI.

TBepAOCTh TOPHBIX MOPOJ, BI3KOCTh, IPOOMMOCTh U aOPa3UBHOCTH IMOPO/I.
Pazges 6. Bo3aeiicTBHe BHEIIHHMX M0JIeH HA MeXaHMYeCKHEe CBOMCTBA rOPHBIX
noJiei.

BnusgHue BiIaXXHOCTM Ha MPOYHOCTHBIE MAPAMETPhI, CTATHUYECKUH MOIYJIb
FOHra u cxopocTh pacpoCTpaHeHUsl YIPYTrux KoyieOaHHi, a TakKe Ha KPErocCTh,
TBEPAOCTh, a0Pa3UBHOCTh U XPYNKOCTh, 3aBUCUMOCTh IUIACTUYHOCTU TJIIMHUCTBHIX

mopoJa OT BJIIA)KHOCTH.
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Biusinue pgaBneHUss HAa OCHOBHBIE XAPAKTEPUCTUKU TOPHBIX IMOPOJ.
Bo3zneiicTBue ynpyrux KojieOaHUN Ha rOpHbIE MOPOAbl. Bo3neicTBre TEIIOBOro,
AIEKTPUYECKOT0 ¥ MArHUTHOTIO MOJIEH HA MEXaHUYECKUE CBOMCTBA TOPHBIX MOPOJ.
Paznen 7. Bo3aeiicTBMe BHEIIHUX M0JIeil HA TEIJIOBbIE M 3JIEKTPOMATHUTHbIE
CBOMCTBA FOPHBIX MOPOJ B MaCCHBe.

BinsiHue yBIa)XHEHMSI HA TEMIIEPATYpPONPOBOJIHOCTh, TEIUIONPOBOJHOCTD,
JTUAJIEKTPUYECKYIO TMPOHUIAEMOCTh M BEJIWYMHY YAECJIBHOTO 3JIEKTPUUYECKOTO
CONPOTHUBJICHUS TTOPOIBI.

Binusinue naBieHuss Ha BJIEKTPUUECKOE COMPOTHUBICHUE W MAarHUTHYIO
BOCIIPUUMYUBOCTH TOPHBIX MOPOI.

Bo3paelicTBue TEMIOBOTO MOJS HA 3JIEKTPUYECKHE M MAarHUTHBIE CBOMCTBA
TOPHBIX TIOPOJI.
Pazgen 8. Meroab! ucciaenoBanus GusndecKUX CBOMCTB TOPHBIX MOPOI.

[IpumeHneHrne MeETONOB, HUMUTUPYIOIIMX J1a0OPATOPHBIA AKCIEPUMEHT:
MEHETPAIIMOHHBIC, TeO(U3UYECKUX U PACUETHBIX METOJIOB.

[Tapamerpsl  u3MepeHuii: oObeMHas  Mmacca, YIpPyrue  CBOWCTBa,
KO3 PUIIMEHTHl TPOHULIAEMOCTH U  (UIBTPALMH, MOPUCTOCTh, MNPOYHOCTHHIE
CBOMCTBA MMOPO/I, TEIJIOBBIE CBOMCTBA.

VY nenpHOE ANEKTPUYECKOE COMTPOTUBIICHUE U MAarHUTHAS! TPOHUIIAEMOCTb.

3.5. TemaTuka KYpCcOBBIX padoT ( He MPeIyCMOTPEHBI)

4, YueOHO-MeTOAMYEeCKOE U HH(POPMAIIMOHHOE 00ecreyeHue

1. PxeBckuit B.B., HoBuk I'.5. OcHOBBI (pM3HUKK FOPHBIX TOPOA. Y YEOHUK,-
M.Henpa 1973, 285 c.
7.2.JlonosiHUTEILHAS YU4eOHAsI JIUTEPATYPa

B) IIporpaMMHoOe o0ecreueHre u HTepHeT-pecypcehl

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

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

3. http://www.twirpx.com/files/tek/thermodynamics/ (Tepmomunamuka wu
TEMJIOTEXHUWKA: KOHCHEKTHI JICKIIMH, JiabopaTtopHbie paboThl, oOydaromme
KOMILJIEKCBI U IIPOTPaMMBbI);

4. http://www.calc.ru/635.html4 (TepmoauHamuka: Gopmynbl U QU3UIECKHUE
BEJINYMHBI).



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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JInueH3noHHOE ¥ CBOOOITHO PACTIPOCTPaHsIeMOe MPOrpaMMHOe o0ecredyeHne

MoitO¢duc — poccuiickasi KOMIAHUSA-Pa3padOTUNK O€30MaCHBIX O(DHUCHBIX PEIICHUN IS
oOmieHuss U coBMecTHOH paboTbl ¢ gokymeHtamu (AnbrepHatuBa MS Office)
https://myoffice.ru/

[Tnarpopma nanoCAD — 5310 poccuiickas 1uiardpopma Ui TPOCKTUPOBAHUS U
MOJIeJIUpOBaHUs 00BEKTOB pa3nuyHOi croxkHocTh. [loanepxkka dopmaroB *.dwg u
IFC nenaer ee ornuunbiM pemenuem it coBmenienuss CAIIP- u BIM-trexnonoruit.
OyHKIMOHANT MIATPOPMBI MOMKET OBITh PACHIMPEH C IOMOIIBI0 CHEIHATbHBIX
Momyeit https://www.nanocad.ru/support/education/

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

VALTEC.PRG.3.1.3. [Iporpamma mjisi TEIJIOTEXHUYECKUX W THAPABIMYECKUX PACUETOB
https://valtec.ru/document/calculate/

Oumnnaita pacuerst ABOK-CO®T https://soft.abok.ru/help_desk/

CoBpemenHble mnpodeccuoHaIbHBbIE 0a3bl JAaHHBIX W HH(GOPMALMOHHBIE
CIIPaBOYHbIE CHCTEMBI

1. Poccuiickas HaunoHaibHas oubnuoreka http://www.nlr.ru

3bC «YHuBepcureTckas oubanoreka onnain» https://biblioclub.ru/index.php

Hay4nas snexrponnas oudiauoreka http://www.elibrary.ru

Poccuiickas rocynapcTBenHas ouomuoreka http://www.rsl.ru

O6pasosarenbHas miatrdopma KOPAWT http://www.urait.ru

«TexakcnepT» — CHpaBOYHas CHCTEMa, MPEJOCTABISIONAs HOPMATUBHO-TEXHUYECKYIO,
HOPMAaTHUBHO-TIPaBOBYIO HH(popMaIuio https://TexakcnepT.caiT/

HIT «ABOK» — [OMOIHHUK MHXEHepa 10  OTOIUIEHUIO,  BEHTUJIALMH,
KOHJWIIMOHUPOBAHUIO BO3/lyXa, TEIJIOCHA0KEHHUIO M CTPOUTEIBHOW TeIulo(pu3uke
https://www.abok.ru/

E-IOCBE - OnexktpoHHbli skonor. HesaBucumas wHdopmanus 0 pPOCCHUMCKHUX
opraHu3anusx, 0a3a HOPMAaTHUBHBIX JOKYMEHTOB U 3aKOHOJATEIbHBIX aKTOB
https://e-ecolog.ru/

WNmnxenepnas cantexuuka VALTEC (katanor npoyKIMu 1 HOpMaTUBHAs! IOKyMEHTAIINs)
https://valtec.ru/

5. O0pa3oBare/ibHbIE TEXHOJOTHH

MarepuajbHO-TEXHUYECKOE 00ecreyeHue

Jist  mpoBeneHHsT JICKIIMOHHBIX 3aHSATUW  HCTOJB3YIOTCS — ayJIUTOPHH,
OCHAIIIEHHbIE KOMMBIOTEPAMHU, WHTEPAKTUBHBIMHU JIOCKAMH, MYJIbTUMEIUHHBIMU
IIPOCKTOpaMU u SKpaHAMU:
AB2304, AB4212a u aynutopuu oobiero ¢houaa. /(s npoBeneHrns CeMUHAPCKUX U
Ja00paTOPHBIX paboT UcoNb3yroTcs ayautopun: AB2305,


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/

12

OpraHu3anus 3aHATUN N0 JUCHUIUIMHE « DU3UKaA 20pHBIX NOPOO» BO3MOKHA
KaK M0 O0BIYHOI TeXHOJIOTHM T10 BHJaM padoT (JEKIUH, MPAKTUIECKUE 3aHATHS,
TEKYIIUA KOHTPOJIb) 10 PACIHUCAHUIO, TAaK U MO TE€XHOJOITMH WHIMBHAYAJIbHOIO
o0ydeHusi (0 WHIUBUAYATbHOMY Yy4eOHOMY TpauKy) C MOMOIIBIO Y4EeOHBIX,
METOJNYECKUX U KOHTPOJIMPYIOIIUX TOCOOUI Ha 3JIEKTPOHHBIX HOCUTEISIX.

[Ipy W37I0)KEHWU TEOPETHUECKOTO MaTepuana BO3MOXKHO MCIIOIb30BaHHUE
MYJIbTUMEAUMHOTO WILTIOCTPATUBHOTO MaTepuaa, Ipyu MPOBEICHUH MPAKTUIECKIX
3aHATUN MYJbTUMEIUMHBIE MHOIOBAPUAHTHBIE YIIPAKHEHUS U 3aaHUS.

Cnegyer oOpaTuTh BHUMAaHHE IPENOJaBaTeNiedl Ha OMNACHOCTh CBEACHUS
OCHOBHOW 4acTH pabOT Ha MPAKTUYECKUX 3aHATHI K COCTABICHHUIO CTYJICHTAMH
COOTBETCTBYIOIIMX BBIYUCIUTENBHBIX MPOTPaMM WM K MPOBEICHUID CaMUX
pacuetoB Ha DBM. OCHOBHOE BHUMaHUE JOHKHO OBITh 00paIleHO Ha (PU3NYECKYIO
CYLIHOCTh PACCMAaTPUBAEMBIX TEXHOJOTUYECKUX MPOLIECCOB U U3YUaeMbIX (PU3UKO-
TEXHUYECKUX MTapaMEeTPOB TOPHBIX MOPO/I.

CamocrosTenbHas padoTa 1Mo AUCHUIUIMHE BKIKOYAET:

- CaMONOJIOTOBKY K YYE€OHBIM 3aHATUSM [0 KOHCIEKTaM, Yy4eOHOIl
JUTEPATYPE U C MTOMOILBIO JIEKTPOHHBIX PECYPCOB;

- odopMiieHHE OTYETOB IO peE3yJbTaTaM MPaKTUYECKUX paboT ¢
BBINIOJTHEHHEM HEOOXOIMMBIX pacYETOB U TpahuUeCKUX MOCTPOCHUI;

- BBITIOJTHEHNE KOHTPOJIBHBIX padoT.

KoMriiek sl HarmsHbIX MOCOOui (TITaKaThI).

2. IpoekionHas ycranoBka Acer Projector B komriekTe ¢ 3xpanom u 1K,

3. TeneycraHoBKa C BHI€OKaCCETaMH MO JUCITUTIIHHE.

Opranuzainusi ONEpaTUBHOM CBS3M CTYACHTa C TIperojaBaTelieM: afipec
anekTpoHHOW mouthl: 1314598@mail.ru; tenedon kadenpei— 8-495-683-13-64.
damunus, UM, 0TYECTBO npenoaaBarens — Ky3suna Anekcanapa BiagumupoBHa.

[Iporpamma coctaBiieHa B cooTBeTcTBUM ¢ TpeboBanusiMu OI'OC BO mo
HanpasieHuto noarotoBku 21.05.04 «I'opHoe neno».

6. OnleHOYHBIE CPeICTBA /ISl TEKYIEro KOHTPOJISI yCIeBaeMOCTH,
MPOMEKYTOYHOM ATTECTANMH M0 HTOTAM OCBOEHUSI TUCHUTIIMHBI H Y4eOHO-

MeTonYecKoe odecneyeHue CaMoCTOSATeIbHOI padoThI CTY1€HTOB
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6.1. ®oHABI OLIEHOYHBIX CPEICTB JI MPOBeIeHUs TeKyLeil u
NMPOMEKYTOUYHOM aTTecTANNM 00y4YAOIIUXCS M0 JUCHUIINHE (MOXYJIIO)

@OoHABI OLIEHOYHBIX CPEACTB IS MMPOBEACHUS TEKYILIEH U IPOMEKYTOUYHOU
aTTeCTallMi 00yYaroluXcs Mo AUCHUIUTMHE «DPU3UKa TOPHBIX MOPOJ» MPUBEIEHBI
B [Ipunoxenuu 2 x paboueit mporpamme.

[Io nuCcHMIUIMHE TPELYCMOTPEHBI CIECAYIOIINE BHUIBl CAMOCHIOAMENbHOU
pabomul cmyoenmos:
® U3YYCHHUE OTACJIBHBIX TEM JAUCIUIUIMHBI CAMOCTOSTENBHO C IPOBEPKOH
MOJTyYEHHBIX 3HAHUN
® [IOArOTOBKA K Y4€OHBIM 3aHATHAM U KOHTPOJIBHBIM padoTam;
e pabota B 6ubnmnoreke uiu MutepHere npu padoTe HajA pedepaTamu.

6.2. YueOHO-MeTOAHYECKOE OlecrievyeHue CAMOCTONATEILHONH padoThl 00y4aroIUXCs M0
aucuuIinae «O®u3uKa ropHbIX NOPoJ

Ne Ne pazpena Meroanueckue yka3aHus
/T | TUCIUTIIMHBI 110 BBIMIOJHEHUIO CAMOCTOSTEIHLHON pabOThI
1. | Pasmen 1 YreHue JeKIMOHHOI0 MaTepualia

W3ydeHne OCHOBHOM M TOTIOTHUTENBHOM TuTepaTypsl [1-3]
CamocToATeNbHOE BHITIOTHEHUE TPAKTUUECKUX 3aJaHu

2. | Pazmen2 YreHue JEKIMOHHOTO MaTepraa
W3ydeHne OCHOBHOM M JIOTIOJTHUTEIBHOM TuTepatypsl [1-3]
W3ydenune yq4eOHO-METOMNYECKIX MaTEPUAIIOB

3. | Pazmen 3 UreHue JEKIMOHHOTO MaTeprasa
N3ydyeHne 0OCHOBHOM 1 JONONHUTEIbHOM uTeparypsl [1-3]
V3ydeHnne HOpMaTHBHBIX JOKYMEHTOB.

4. | Paznen 4 UreHune JIEKUMOHHOTO MaTepuania
CamocCTOosITeNIbHOE BHITTOJTHEHUE MPAKTUYECKUX 3aJJaHHM, peleHune
3ajau

5. Pa3pgen 5 YreHue NEeKIMOHHOTO MaTepuana

CaMOCTOSATEIbHOE BBIITOJIHEHHE TPAKTUYECKUX 3aJJaHH , pelieHue
3aj1a4 , MOATOTOBKa pedepara

6 | Pazmen 6 UreHue IeKIMOHHOTO MaTepuasa
CaMOCTOSATEIbHOE BBITTOJIHEHHE TPAKTUYECKUX 3aJJaHU , pelieHue
3a/1a4 , MOJITOTOBKA pedepara, MOArOTOBKA K 3a4eTy.

6. MeToauuecKkue peKOMeHIAMHU MPenoaBaTe o

JlanHblii pasgmen HacTosmied pabouelt MmporpaMMbl TMpeTHA3HAYEH IS
HAYMHAOIIUX NPENOAAaBATENEH.
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JucrunnHa «Du3nuka TOPHBIX TOPO SBISETCS 005S3aTEIHON TUCITUTITMHOM
0azoBoii  yactu  ydyeOHOro IwaH W  oOecneyuBaeT  (HOPMUPOBAHMS
po(eCcCUOHANIBHBIX KOMITETEHIIUM.

CTpykTypa ¥ MOCIEIOBATEIBHOCTh MPOBEACHUSA JICKUIMOHHBIX 3aHATUNA H
MPAKTUYECKUX 3aHATUA MO JUCLHUIUIMHE NPEACTABICHA B NPWIOKEHHMH | K
HacTosIIeH pabodeit mporpamme.

[ToapobHOE conepkanre OTACIbHBIX Pa3IeioB AUCHHUILIUHBI « PU3KKa TOPHBIX
MOpO/JIa» paccMaTpuBaeTcs B 1.4 pabouell MporpaMMBbl.

bazoBas Temartuka pedepaToB mo aucHHUIUIMHE «DU3WKA TOPHBIX TOPOI»
npencrtaBiena B coctae ®OC mo muctumimue B [lpunmokenun 2 k paboueit
porpaMme.

YTBepkaeHne TeMbl pedepaTa MPOU3BOIUTCS MPETOIaBaTEeIIeM, TPOBOISIIAM
MPAKTUYECKUE 3aHATHSI IO TUCIUTIINHE. JlomycTMO yTBEepKIACHUE TeM pedepaTos,
MPEIIOKEHHBIX 00YJaIONUMUCA CAaMOCTOATENBHO, IIPU YCIIOBUU UX COOTBETCTBUS
HeasiM M 3ajJadyaM AUCUUIUIMHBL «DH3MKa TOPHBIX MOPOA», AKTYalbHOCTH U
BO3MOXXHOCTH  aJI€KBaTHOIO  PACKpbITUA C  YYETOM  YPOBHSA  TEKyLIEH
KOMIIETEHTHOCTH cTyAeHTa B pamkax OIl.

[lepeyeHb OCHOBHOM W JIONOJHUTEIBHOM JIUTEPATYphl W HOPMATHUBHBIX
JIOKyMEHTOB, HEOOXOIMMBIX B XOJI€ MPENOAaBaHus TUCIUTITUHBI « DU3HKa TOPHBIX
opo», IPUBEIEH B 11.7 HACTOSAIIEH paboueii MporpaMMsl.

1. MeTozmqecmae YKa3aHust Oﬁy‘lalOll_[HMCﬂ

MeToauueckue yKa3aHusl 10 OCBOSHUIO JAUCHUIIINHbI

JICKITMOHHBIE 3aHATHS MPOBOASITCS B COOTBETCTBHH C COJICpKAHHEM
HAcTOAIIEH pabouell TporpaMMbl H  TMPEACTABISAIOT COOOW  M3IIOKEHHE
TEOPETUYECKUX OCHOB Pa3BUTHS (PU3NIECKUX MPOIIECCOB B TOPHOTO MPOU3BOCTBA.

[Tocemenne NEKIMOHHBIX 3aHATHH SBIAETCS 003aTETEHBIM

B xone nexuuii o0yqaromuymMcsi peKOMEH TyeTCS:

- BECTH KOHCIIEKTUPOBaHNE y4eOHOT0 MaTepuarna.

- oOpamath BHUMaHKE Ha KaTeropuu, GopMyITuPOBKH, PACKPHIBAIOIIINE
COJIepKaHUE TE€X WM UHBIX SIBJICHUN U MPOIIECCOB, HAYYHbIE BBIBOJIbI U
IPAKTUYECKUE PEKOMEHIAllUH 110 UX TPUMEHEHUIO;

- 33/1aBaTh MPENOaBaTelt0 YTOYHSIOUINE BOIIPOCHI € LENbI0 MPAaBUIBHOTO
MOHMMAaHHUS TEOPETUUECKHUX MOJI0KEHUH, pa3peIIeHUs] CIOPHBIX CUTYaIUH.

Jljis ycrentHoro oBiaJieHus KypcoM HeoOX0IMMO MOCeaTh BCE JIEKIIMU, TaK
KaK TeMaTUYEeCKUI MaTepual B3auMOCBsI3aH MEXTy COOOM.

[IpakTHyeckoe 3aHATHE — 3TO aKTUBHAs opMa yueOHOro npoiecca B By3e. [lpu
MOJITOTOBKE K TMPAKTUYECKUM 3aHATHSAM OOydaromeMycsi HEOOXOAMMO HW3YYHTh
OCHOBHYIO JIUTEPATypy, O3HAKOMHUTHCS C TOTIOJHUTEIHLHOW JUTEPATypOr, YIeCTh
peKoMeHmanuMu ~ mpemnogaBaTens.  [IpakTudeckwe — 3aJaHUA  BBITIOJHSIOTCSA
00yJaIOIUMUCS B AyJUTOPHIX U CAMOCTOSITEITEHO.

[Tocemenne MpakTUUECKUX 3aHATHH W AKTHUBHOE yYacTHE B HUX SBISETCS
00s13aTETHHBIM.
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[TonroroBka K NPAaKTHUECKUM 3aHATHSM 00A3aTENbHO BKIIOYAeT B ceOs
M3YYEHHE KOHCIEKTOB JIEKIIMOHHOTO Marepuaja i aJeKBAaTHOrO IOHUMAaHUs
yCIIOBUSI M crocoba pelieHus 3aJaHuil, 3allJlaHMupPOBaHHBIX IPENojaaBaTesieM Ha
KOHKPETHOE MPAKTUYECKOE 3aHSATHE.

MeTonnyeckre yka3aHus 10 BBIOJIHEHHUIO PA3IMYHbBIX (OPM BHEAYTUTOPHOU
CaMOCTOSATENIbHON pabOThl

BakHOl YacThi0 CaMOCTOSITEILHONM palOOTHI SIBISETCS YTEHHE Y4YeOHOU U
HayyHOUW swmTeparypbl. OCHOBHasi (QYHKIHUS Y4YeOHUKOB - OpPUEHTHUPOBATH
00y4aroIerocss B CUCTEME 3HAHUI, YMEHUN M HABBIKOB, KOTOPHIE JOJKHBI OBITH
YCBOEHBI 10 JAHHOW AUCHUIUIMHE OyIyIIMMU BbITYCKHUKAMH.

CnHucoK OCHOBHOM M JONOJHUTENBHOW JUTEPATyphl M 0OA3aTENbHBIX K
U3YYEHUI0 HOPMATUBHO-TIPABOBBIX JOKYMEHTOB IO JUCUUIUIMHE «DU3KKa TOPHBIX
NOpo» MPUBE/EH B 1.7 HaCTOALIEH pabodeil MporpaMMel.

N3ydeHre OCHOBHOW U JIONOJIHUTEIBHOMN JINTEPATYPhl, & TAKKE HOPMATUBHO-
IIPaBOBBIX JOKYMEHTOB I10 JHWCLUMIUIMHE IPOBOJUTCA HA PEryJIIPHONM OCHOBE B
paspe3e KaxJoro pasjeia B COOTBETCTBUM C MPHUBEACHHBIMH B 1.6 paboueit
MpOrpaMMbl PEKOMEHJIALMSIMU I MOATOTOBKU K MPOMEKYTOUHOW UM HTOTOBOM
aTTeCTallly MO TUCHUIUINHE «DU3HUKaA TOPHBIX TOPOI.

CBeJleHUs 0 TEKYIIEM KOHTPOJIE YCIIEBAEMOCTU 00YYaOIUXCsl

Tekylmui KOHTPOJIb YCIIEBAEMOCTH OCYILECTBIIAETCS B TEYECHUE CECCUU ITyTEM
pPEryJISIpHOM TPOBEPKH MPUCYTCTBUSA OOyYaroUIerocs Ha JIGKIUOHHBIX H
MPaKTUYECKUX 3aHATHUSAX, OLIEHKH KaueCTBAa U aKTUBHOCTH pa0OThI Ha MPAKTHYECKUX
3aHATHUX MPU PEIICHUH 3a/1a4 U B X0J1€ OJIMI-0IPOCOB

Tekymas arrecranus no JucuuIUIMHE «PU3UKa TOPHBIX MOPOI» MPOBOAUTCS
B (hopmMax KOHTPOJIbHBIX pabOT U TECTUPOBaHHUS  (CM. COOTBETCTBYIOLIUE
nosnoxkennst @OC no apucuuruinHe B [Ipunoxenuu 2 k padoueit mporpaMmme).

[IpumepHbie 3amaHusi a8 KOHTPOJBHBIX padOT, a TakkKe BOIPOCH
TECTHUPOBAHUS MO nUcHUIUIMHE « DHU3KKa rOPHBIX TOPO» MPUBEACHBI B PA3TUYHBIX
noamyHkrax B coctaBe POC mo aucturummae B [lpunokennn 2 x paboueit
nporpamMme 0Oe3 yKa3aHWs TMPaBWIbHBIX BapUAHTOB OTBETOB WM METOJIUKHU
BBITIOJTHEHUS COOTBETCTBYIOIIMX 3aJaHUW JUIsl CTHUMYJHUPOBAHUS MOUCKOBOM
aKTUBHOCTH 00YYaroIIerocs.

Metonuyeckne yKazaHus IO TOATOTOBKE K MPOMEKYTOUYHOW/ HTOTOBOM
aTTecTaluu

[IpomexyTouHas aTTecTaluys 1Mo Jucuuruinie « Gusrka ropHbIX MOPOa» B 7-M
ceMecTpe NpoxoauT B ¢opme 3ayeTa. DK3aMEHAIMOHHBIN OWJIET MO JUCIUIIMHE
«Duzrka TOpHBIX pabOT» COCTOUT W3 3 BOIPOCOB TEOPETHUECKOIO XapakTepa.
[IpumepHbIi nEepedeHb BOIPOCOB K 3a4e€Ty M KPUTEPUU OICHKH OTBETA
oOydaromerocss Ha »dk3aMeHe s 1enedt ¢opmupoBanuss BbPC u  oreHku
c(hOpPMHUPOBAHHOCTH KOMIETEHIIMH TPHUBEACH B COOTBETCTBYIOIIEM TMOMIITYHKTE
[Tpunoxenuu 2 k pabouelt mporpamme.
[IpumepHBbIl NepedeHb BOMPOCOB K 3a4€Ty U KPUTEPUH OLIEHKU OTBETA
oOy4aromierocst Ha 3K3aMmeHe s 1esneit popmupoBanus bPC u onenku
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c(hOpMHUPOBAHHOCTH KOMTIETEHITUH TTPUBEACH B COOTBETCTBYIOIMIEM MOAMYHKTE
[Ipunoxxenuu 2 kK paboueit mporpaMmme.

[TporpamMma coctaBiieHa B COOTBETCTBUH ¢ DeiepaibHbIM rOCYAapCTBEHHBIM
00pa3oBaTeNIbHBIM CTAHJAPTOM BBICILIET0 00pa30BaHMs M0 HAIPABJICHUIO
noarotoBku crnenuanucton 21.05.04 «I'opHoe aemno».

IIporpammy cocraBuJjia:
Crt. mpeno. /Ky3una A.B./

[Tporpamma oOcysxaeHa Ha 3acenanun Kadenpbl «TexHUKAa U TEXHOIOTHS
TOPHOTO U HE(PTETa30BOT0 MPOU3BOJICTBAY
«_» 2024 rona, mpoTokoi No

[Ipunoxenue 1
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CTpyKTypa U cojiepKaHue JUCIUILUIMHBI « DHU3UKa TOPHBIX ITOPOI»
Hanpasnenue noaroroBku - 21.05.04 — IN'opuoe aeno Crennanuzanus [1laxTHoe ¥ Mo13€MHOE CTPOUTETHCTBO
dopma 00ydeHUS - OUHAs

Buasl yueoHOM paboThI, . Dopmbl
o | g | BKIIOYAS CAMOCTOATENBHYIO CamoCTOATEIbHON PabOTHI ATTeCTa-
Paznen g | 5| pabory cTyIeHTOB CTY/IEHTOB
X ¢ U TPYAOEMKOCTh B yacax 1004041
= | JI | II/3 | JIab | CPC | KCP | K.P. | KIL. | PI'P | Pedp. | K/p | O 3

1. Beenenue. Hayunble u
IpaKTHYECKUE 3aauu (PU3UKU
TOPHBIX NOPOJ, (popma u pazmep
3epeH, UX BIHMSHUE HA 3 1 15 +
HEOJIHOPOJHOCTh COCTaBa MOPO/IbL,
K02 PUITMEHT HEOJTHOPOAHOCTH TIO
pa3Mepam u hopme 3epeH

2. I110THOCTHBIE CBOICTBA TOPHBIX
NOpoJ1, HApsKEHUS U eopMaliiu B
nopoxaax,3akoH ['yka. Kpenocts
TOPHBIX TTOPOJI, KOIPPUITUEHT
KPEIOCTH TOPHBIX MOPOJ I10 IIKaJe
M.M. IIpoToapaKOHOBA, 3
KJIacCU(UKaLUs TOPHBIX MTOPOJ IO
KpenocTu. XpyInKoCTh U
MJIACTUYHOCTD MOPOA, KO3(PPUIIUEHT
Pa3pBIXJIEHUSI TOPHBIX TOPOJ.
TBepAOCTb TOPHBIX MOPOJI, BI3KOCTD,
JTPOOUMOCTh M aOpa3suBHOCTH MOPO.

3. ConeprxkaHue >KMIKOCTEH U ra30B B
IIOPOJIax: XUMHUYECKH U (DU3NIECKHU 3 1 2 32 +
CBsI3aHHas Boja, [lepemenienue
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KHUJIKOCTEH U Ta30B B TOPOJAX.
PacnpocTtpaHeHne 1 HaKOIJIEHNE
TEIUIa, yAEIbHAs TEINIOEMKOCTh
MOPObI; TEIIOMPOBOJHOCTh U
TEMIEPATYpPOIPOBOAHOCTH OPOL;
TEIUIOBOE PACLIIUPEHUE

4. DnekTpuyecKas U AJIEKTPOHHAs
IIOJISIPU3ALUA TOPHBIX IIOPOJ;
IUDJIEKTpUYECKas IPOHULIAEMOCTb;
JIEKTPOXUMUYECKAsT aKTUBHOCTD
TOPHBIX OPOA. DIEKTPOXUMHYECKAs
IIPOBOAUMOCTB JUAJIEKTPUUECKUE
oTepu. MarHuTHbIE CBOKCTBA
TOPHBIX OPOJ TapaMarHUTHBIE U
(heppOMarHuTHbIE TOPHBIE OPOJIBI

22

5. Bausgaue BnaxxHoctu Ha
MIPOYHOCTHBIC MMapaMeETPHI,
craTnyeckui MmoayJb FOHra n
CKOPOCTh PacipoCTPaHEHUS YIIPYTUX
KOJIeOAHUM, a TaKKe Ha KPEIOCTh,
TBEPJIOCTh, A0Pa3UBHOCTH U
XPYIKOCTh, 3aBUCUMOCTD
MJIACTUYHOCTH TJIMHUCTBIX HOPOJT OT
BJIAXKHOCTH

22

6.Biusanue nasnenus Ha
AIICKTPUYECKOE COMPOTUBIICHHE H
MarHUTHYIO BOCIIPUMMYHUBOCTD
TOpHBIX MOpoA.  Bo3szaencrBue
TEIJIOBOTO MOJISI Ha 3JICKTPUUECKUE U
MarHUTHBIC CBOMCTBA TOPHBIX TIOPOI.

15
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Mertoabl uccienoBanust 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.
IHIaxTHOE ¥ MOA3eMHOE CTPOUTEIHLCTBO

Dopmbl 0OyuenusL: 3a0uHas
Buowsl npogheccuonanvnoul desmenvhocmu:

- POU3BOJCTBEHHO-TEXHOJIOTHUECKAs;
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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 BIIaJI€eT HAaBbIKAMHM IIOMCKA, aHaluM3a |
UCTIOJIb30BaHUSI HOPMATHUBHBIX M TPABOBBIX JIOKYMEHTOB B CBOEH MpodecCHOHATHHON

NEeATEILHOCTH (OHK-Q).

«4» (XOpomIO): o0yJarOIMiCsA 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 HCHPABISET CAMOCTOSTEIBHO WIH 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
NPUBOJUTH TPUMEPBI, TOKa3bIBAET HE JOCTATOYHO CBOOOAHOE 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 Ae(hOopMalliOHHbIE 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 TOCIIEJOBATEIbHOCTH HW3JIOKEHHUS, [eNaeT OMIMOKH, KOTOpbIE HE MOXKET
UCIIPaBUTh Jlak€ IIpU KOPPEKUHH MPENoAaBaTEIeM, HEYIOBIECTBOPUTEIBHO
OTBEYAEeT Ha DJK3aMEHAI[MOHHbIE BOIPOCHI, OTKAa3bIBA€TCS OTBEYaTh Ha
JOTIOJTHUTENbHBIE BOITPOCHI.

OOyyaroiuiics He 3HaeT HEOOXOUMbIE MOKa3aTean PU3NUECKUX CBOMCTB FOPHBIX
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): BBIITIOJIHEHBI 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 BAXKHEHIIHMX (PU3MKO-TEXHUYECKUX MapamMeTpOB TOPHBIX MOPOL,
(U3NYECKYIO CYIIHOCTH IPOLECCOB, MPOUCXOAAIINX B TOPHBIX MOPOIAX U MACCHUBAX
Opyu  BO3JECHCTBMM HAa HUX OCHOBHBIMU (PU3MYECKUMH TOJIIMH; HUMEET
NpPEACTaBICHUE O METOJaX, METOJMKaX M anmaparypHoM oOecleueHuu
HKCIIEPUMEHTOB IO OMNPENENIEHUI0 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, OOYYaIOUIUNCS ¢ KOPPEKTUPYIOIIMMH 3aMEYaHUSIMU
MpernojilaBatesisi OTBETUJ HAa BCE KOHTPOJBHBIE BOMPOCHI, JOCTATOYHO AKTHUBHO
paboTan Ha MPAKTUYECKUX 3aHATHUAX.

OOyuaroiuiicsi XOpoIlIo BJAJIEeT METOJIaX, METOAMKAX U amnmnaparypHoOM
o0OecreyeHnur SKCIEPUMEHTOB IO OMPENEICHNUI0 OCHOBHBIX (PU3NYECKUX 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 3aHSATUAMH C 3aMEUaHMSIMU MPErojiaBaTes;
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 TAOOPATOPHBIX U HATYPHBIX YCIOBUSAX U O
MeTo/ax 00pabOTKH IKCIEPUMEHTAIBHBIX JIAaHHBIX 1O cBoiicTBaM mopoy (JII1K-4,
OIIK-9)

«2» (Hey10BJIETBOPUTEIbHO): 00YYaIOIINUKACS HE BHIMOIHIII WA BBITTOJIHUI
HEMPaBUJIBHO TMPAaKTUYECKUE 3aJaHus, MPEIyCMOTPEHHBIE MPAKTUUYECKUMU
3aHSATUSAMU; CTYJIEHT OTBETHJI HAa KOHTPOJIbHBIE BOMPOCHI C OMMOKaAMHU WA HE
OTBETUJI HA KOHTPOJIbHBIE BOIIPOCHI.

OOyuvaromuiicss He BIAJEeT METOAAMH, METOJMKAMH M anmnapaTypHbIM
o0ecrieueHuEM PKCIIEPUMEHTOB MO OMPEACICHUI0 OCHOBHBIX (DU3UYECKUX CBOWUCTB
MopoJl B JA0OpAaTOPHBIX M HATYPHBIX YCJIOBUSIX M O MeETOJax oO0paboTKu
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.

OOyuaromuiics Ha BHICOKOM YPOBHE 3HAET (PU3NYECKUe CBOWCTBA TOPHBIX MOPOT U
MaCCHBOB, XapaKTep UX U3MEHEHHS MPU BO3JACUCTBUU HA HUX PA3IUYHBIX
(bu3HYECKuX MOJei, METOBI paciyeTa U SKCIIEPUMEHTAILHOTO ONpe/IeTICHUS
OCHOBHBIX (PU3MYECKUX CBOMCTB MOPOJ ¥ HANIPABJICHUS UX MPAKTUYECKOTO
WCIIOJIB30BaHUs JIJIs1 PAaCYETOB OCHOBHBIX 3aKOHOMEPHOCTEN 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 (PU3MUYECKHUX CBOMCTB MOPOJ] M HAMPABIICHUS UX TIPAKTUIECKOTO
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UCIIOIb30BAHKS JIJIS1 pACUETOB OCHOBHBIX 3aKOHOMEPHOCTEH MPOIECCOB TOPHOTO
npouspojcTia (OIIK-4, OIIK-9)..

«3» (YH0BJIETBOPHUTEJIHLHO):

COOCTBEHHBIE  00OOIIEHHUS;

MYHKTYaIllMOHHbIE OIIHUOKH.
OOyyaroiuiics Ha yI0BIETBOPUTEIILHOM YPOBHE 3HAET 3HAET (PU3UUECKUE
CBOMCTBA FOPHBIX NOPOJI U MACCUBOB, XapaKTEp UX U3MEHEHUS NPU BO3AECHCTBUU
Ha HUX Pa3IMYHBIX (U3UYECKUX MTOJICH, METOBI paciyeTa U IKCIIEPUMEHTAITLHOTO
OTIPEJICICHHS] OCHOBHBIX (DPM3NYECKUX CBOMCTB MOPOJ] M HATPABIICHUS UX
MPAKTUYECKOT0 UCITOIB30BAHUS JJIS1 PACUETOB OCHOBHBIX 3aKOHOMEPHOCTEU
nporieccoB ropHoro npoussojctea (OITK-4, OITK-9)..
«2» (Hey10BJIETBOPUTEJIBHO): 33/IaHKsI B KOHTPOJIBHON pad0TE BHIMOJIHEHBI
HE TMOJIHOCTBIO WIJIM HEMNPAaBWIbHO; OTCYTCTBYIOT WJIM CHAEJNAaHbl HENPABUIBHO

BBIBOALI U  00OOIICHUS;

MYHKTYaIllMOHHBIE OIIHUOKH.
OOyuaroiuiics He 3HaeT PU3NUECKHE CBOMCTBA TOPHBIX MOPOJI U MACCHUBOB,
XapaKTep UX U3MEHEHHUs PU BO3JICUCTBUM HA HUX PA3IMYHbBIX PU3UUECKUX TOJICH,
METO/Ibl pacueTa U HKCIIEPUMEHTAILHOTO ONPECICHNSI OCHOBHBIX (DU3UYECKUX
CBOWCTB IIOPOJ ¥ HANPABJICHUS UX IIPAKTUYECKOIO UCIIOIB30BaHUS ISl PACUETOB
OCHOBHBIX 3aKOHOMEPHOCTEM npolieccoB ropHoro npousBojctea (OIIK-4, OTIK-

9).

MPUCYTCTBYIOT

PUCYTCTBYIOT

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

rpyobie

rpyobie

opdorpadpuyeckne u

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 TOPHBLIX MMOPOA X COCTOAHUEM MAaCCHUBaA B IIpoLeccax
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
COOTBETCTBHE COOTBETCTBHE
BJIIUSHUS BHYTPEHHUX | pn 9 . | cooTBeTcTBUE
3HAHKE 3HaHWUH OCHOBHOH
aKTOPOB U BHEITHUX . o
goneﬁpﬁa B, HEJIOCTATOYHOE OCHOBHOI TePMUHOMOTHH, 3HAHWIA:
_ COOTBETCTBHE TEPMHUHOJIOTHH, dusnKo- CBOOOIHO
TOPHBIX MOPOA, 3HaHMH OCHOBHOH | husuko- MEXAHUYECKUX ONepUpyeT

METO/Ibl OIIPEEIIECHUS
(UBUKO-TEXHUUECKUX
CBOMCTB I'OPHBIX
IOpPOJ;

TCPMUHOJIOTUH,
¢duzuKo-
MEXaHUYCCKUX

MEXaHUYECKUX
CBOMCTB I'OPHBIX
OpOJI, TEOPUHU
YIPYTOCTH U

CBOICTB FOpPHBIX
MOPOJI, TEOPUU
YIPYTOCTH U
nehopMUPYyEMOCT

npuoOpeTEHHBIMH
3HAHUSIMH.
CBobonHO
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3aKOHOMEPHOCTH CBOWCTB F'OPHBIX nehOpMUPYEMOCT | H, HO Ha3bIBaET
HCTIOIBb30BaHUsA OpoJ, TEOPUU u Jlomyckarorest 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 COCTaBy 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 | poouyrenipie | TOX3EMHDBIX
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, KOHCTPYKIUIA
rieperoce fa HECTaHIapTHBIE TIOZISCMHBIX
HOBBIE CUTYaIuN COOPYKEHHUH Ha
CUTYaIIUH.

MMPOYHOCTb,
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KECTKOCTh U

YCTONYUBOCTb;
BBITIOJHSATh
MIPOBEPKY
MPOYHOCTH
CEUYEHUI
WHXCHEPHBIX
KOHCTPYKLUU
MO/I3€MHBIX
COOPYKEHHUM.
BJIaJIeTh: OO0yyvarormmiics 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,
XUMHUUYECKUN 1 MUHEPAJIBHBIA COCTAB 36MHOM KOPbI, MOP(}OI0ornueckue 0COOCHHOCTH
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N ITCHCTHUYCCKHUC THUIIBI MeCTOpO)KI{eHI/Iﬁ TBCPABIX ITOJIC3HBIX UCKOIMACMBbIX ITPU
peIICHUMN 3aaa4 I10 paiuOHAJIbHOMY U KOMIIJICKCHOMY OCBOCHHIO I'COPECYPCHOTO

MoTCHOMaIa HECJAp

3HaTh: IUIOTHOCTHBIE | OOy4Jaromuiics Oo6yuarommiics | OOyuatonmuiics | OOydaromuiics
u MPOYHOCTHBIE | IEMOHCTPUPYET JEMOHCTPUPYET | 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 JECTBUS TOPHBIX | U 000pyAOBaHUs | U 00OPYIOBaHUS | K O0OPYIOBAHUS
TEPMOJUHAMHYECKUX | MAIIUH U | TOPHOJOOBIBal0 | TOPHOJIOOBIBAIO | 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 | pa3BUTHS 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 WM 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.
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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
OIMCaHU
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, npedycmompeHnHwix 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 [Ipunoxxenun 1 x paboueit mporpamme.
[IprmepHBIe TEMBI IPAKTUYECKUX 3aHATHUM:
1.ITo 3amaHHBIM 3HAYEHUSM MPEIETIOB TPOYHOCTH IMOPOABI 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 yelbHYI0 TEMI0EMKOCTh OPO/b
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3. Ompenenennu KoJnyecTBa Termia (, BbIIEISEMOro B MOPOJIE MIPH BO3ACHCTBUN

Ha Hee DJIEKTPOMarHUTHOTO TIOJIS.
4.BUIbI 3EKTPUICCKOTO Pa3pyIICHUS TOPHBIX TTOPOJ, TOKA3aTEIN TPYAHOCTH
AIEKTPOTEPMHUIECKOTO U DJICKTPOTEPMOMEXAHUIECKOTO Pa3pyIIECHUS TOPHBIX
opoJt

5. Tenao0eMKOCTh, TeTIIOMPOBOAHOCTD, TEMITEPATYPOTIPOBOIHOCTD U KO3 PUIIMEHT
00beMHOT0 (JIMHEHHOTO) TEMJIOBOTO pacHIupeHuss OqHO(Pa3HBIX 1 MHOTO(ha3HbIX
TOPHBIX MOpo. BriusHue cTpoeHus mopos! Ha ee TernoBe cBoiicTBa. MeTO bl U
CpEeCTBA OIpeIeICHHsI TETIJIOBBIX CBOMCTB TOPHBIX MOPO/. VI3MEHEeHNEe TeTIOBBIX
CBOMCTB P BBICOKUX M HU3KUX TEMIIEpATypax U JaBICHUSIX. .

3.2. NogrotoBka pedepaTtos.
[IpumepHas TemaTtuka pedepaToB:

1..MeTtobI onpeiesieHus TIIOTHOCTHBIX CBOMCTB TOPHBIX MOPO/T

2.. MeToibl onpeiesieHHs] IPOYHOCTHBIX CBOMCTB FTOPHBIX OPOJ]

3. MeTto/ibl onpeiesieHNs] JIEKTPUIECKUX CBOMCTB TOPHBIX MOPOJI

4. MeToabl OnpeAeeH!sI MAarHUTHBIX CBOMCTB TOPHBIX MTOPO/T

5.. Mertoapl oOMNpeneneHusT TEIUIOBBIX CBOWCTB( TEIUIONPOBOJIHOCTH)

TOPHBIX TIOPOJT

6. MeToapl ompeneseHus] TeIUIOBBIX CBOMCTB(TEINIOEMKOCTH) TOPHBIX

nopoJa

7. MeToapl onpeaeneHus TeMmIoOBbIX CBOMCTB( KO3 (ULIMEHTa TEMIOBOTO

JMHEWHOTO PACIIMPEHUS) TOPHBIX MOPO/I.

8. O030p METOJIOB OMPEICTICHUS TETUIOBBIX CBOMCTB TBEPABIX BEIIECTB B
TeMIepaTypHbIX MOJISX.

9..0030p HEMEXaHUYECKHX CIIOCOOOB pa3pylIeHUs] TOPHBIX MOPOJ
(TETIOBBIX).

10. OO0630p HEMEXaHWYECKUX CIOCOOOB  pa3pylIeHHE TOPHBIX
OpOA(INEKTPUUECKUX )

10. Obnact mprUMEHEHUS TETUIOBBIX CBOWCTB FOPHBIX MOPOJ] B TOPHOM
nene.

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

12. Tenno 3eMHBIX HEAP.

3.3. Tekymuii KOHTPOJIb (BbINOJHEHNE KOHTPOJIbHBIX PadoT)
KoHnTponbHas paboTa COCTOUT U3 IBYX TEOPETHUECKUX BOIIPOCOB U JBYX
3a1ad.
IlepeyeHb BONIPOCOB KOHTPOJIBLHON PadoThI

1. O6beMHast INIOTHOCTh TOPHBIX MOPOJI ¥ TIIOTHOCTh MUHEPATTLHOTO

CKeJIeTa.
2. Metoap! onpezesieHnst 00beMHOM MIIOTHOCTH MOPO/I B HATYPHBIX
YCIIOBUSX.
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3. Krnaccudukarus CBONCTB TOPHBIX MTOPO/I.

4. XVMHWYECKH CBsI3aHHAs, PU3NYECKU CBSI3aHHAs, CBOOOHAS BO/IA B TOPHBIX
IIOPOJIax U €€ CBOMCTBA.

5. TMopucrocTs mopo, ee BIAUSHUE Ha IPYTUe CBOMCTBA.

6. OOmast, OTKphITas U 3aKPbITAsI IOPUCTOCTH.

7. OnpexeneHre MIOTHOCTH MUHEPATILHOTO CKEJETA.

8. Yroa ectecTBEHHOr0 OTKOCA, MOHITHE 00 yriie BHYTPEHHETO TPEHUS
MOPOJI.

. Haceimaas macca, ko3 PuImeHT pa3phIxiaeHus, TpaHyI0METPUICCKUI
COCTaB, Pa3phIXJISIEMOCTh TOPHBIX MOPO/I.

10. JlaGopaTopHbie METO/IbI OTIpeIeTIeHUsI 00BEMHOM TIJIOTHOCTH MTOPO/I.

11. JlebopmarimoHHbIe XapaKTEPUCTUKH ITOPO/I.

12. Onpeaenenue MOAYIs IPOAOJILHON YIPYTOCTH U KO3 dUIIEHTA
[Tyaccona Ha mpubope ¢ UHIMKATOPOM YAaCOBOTO THIIA.

13. Omnpenenenrie MOaYs MPOJOJILHON YIPYTOCTH U
koaddunmenta [lyaccona ¢ momoipo muppOBOro TEH30METPUIECKOTO
MOCTA.

14. TlonsiTe 0 AMHAMUYECKOM MOJIYJI€ YIPYTOCTH MOPO.

15. MeTobl onipeiesieHHs] AMHAMUYECKOTO MOIYJISI YIIPYTOCTH,
MbE30IEKTPUUYECKUM I3(DEKT U €ro UCTI0Ib30BAHKE MPHU y/3 TUATHOCTUKE
nopon.16. OnpeneneHne TMHAMHUYECKOTO MOIYJISI YIIPYTOCTH YJIBTPa3BYKOBBIM
METOJIOM.

17. I1nacTHYHOCTB U XPYIKOCTh TOPHBIX OPOJ, ONpeaesieHHe KO3 puuuenTa

IUIACTUYHOCTH ITOPOI.

18. Peonornueckue cBOCTBAa HOPOJ: MOJI3YYECTh, pellaKcallus, JJIMTEIbHAS
IIPOYHOCTB.

19. HampspkenHnoe coctosiHre. Buapl HanpsHKeHW.

20. IIpouHOCTHBIE CBOWCTBA TIOPO/I.

21. Onpenenenue npeaena MPOYHOCTH HA CXKaTUE HA 0Opa3iiax MpaBUIbHON
bOopMBL.

22. Onpepenenue npejaena MPOYHOCTH HA PACTSIKEHHE.

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

CMEIICHHBIMHA MaTPHUIIAMHU.
24. TlacnopT MPOYHOCTH TOPHBIX TTOPOI.

25. TlocTpoenue macrnopTa MPOYHOCTH TOPOJI IO TAHHBIM MPOYHOCTHBIX

HCTIBITAHUMN.
26. TemioBbIE XapaKTEPUCTUKU TTOPOSI.
27. TermoeMKOoCTb, TETIOMPOBOIUMOCTD U KOI(DPHUITUEHT

TEIUIOMTPOBOAUMOCTH FTOPHBIX TOPOI.
28. TlonsTus “Y nenpHas TETIUIOTA CropaHus” v Y qenbHas TETUIOEMKOCTD .
29. DNEeKTpUYECKHUE CBOMCTBA MOPOI. Y ACIBHOE IIEKTPUUECKOE
conpoTturieHue. [IoHSITHS O MPOBOTHUKAX, TTOJTYITPOBOTHUKAX U
JTUJICKTPUKAX.
30. ITre30nexTprueckuii 3 PexT.
31. [ToHaTHE O TIOIAPU3ALINH.
32. YCTpOHCTBO U MPUMEHEHHE TEH30JaTYUKOB.
33. EcrecTBeHHas pauoakKTUBHOCTD, BUBI U3Ty4CHHUS, IEPUO/T TIOJTypaciaa.
34. TloHsiTHE O KPEMOCTH TOPHBIX MOPO/I, KiTaccupuKaus mpod.
[IporoassikonoBa M. M., kK03 PUITUEHT KPETOCTH.
35. Knaccudukanus nopoj no OypuMoCTH.
36. B3pbriBaeMOCTh MOPOJI U €€ OIICHKA.

37. AGpa3uBHOCTb IOPO/I U €€ ONpeIeTICHUE METOJIOM UCTUPAHUSI CTEPHKHSI.
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38. [lonsiTHEe 0 TBEPAOCTU MOPOJ X METObI €€ ONPEACIICHHUS.

39. OneHka SHEProeMKOCTH Pa3pyIIeHUsI TOPHBIX MOPOJI IPU TMHAMUYECKHUX
Harpyskax. J[poOMMOCTb TOPHBIX TOPO/I.

40. Onpenenenre NPOYHOCTH MOPOJ METOJIOM TOTUCHHUS.

3A0AYU K KOHTPOJNIbHOU PABOTE
3amaua 1.
OnpenenuTh 00IIYI0 TOPUCTOCTH TTOPOIBI, €CIIM U3BECTHO, UYTO MPHU
HACBIIIICHUH €€ BOJOM CKOPOCTh PAaCIPOCTPAHCHUS B HEH YIbTPa3BYKOBBIX BOJH

noBeIcHIach B /V pas 1o cpaBHEHUIO C CYXOU IIOPOJI0H, CKOPOCTh YIbTpa3ByKa B

KoTopoii paBHa V. Cunurtarh, 9T0O MOPHI MPEACTABISAIOT COOOH KaHAbI,

napajuieiabHble JUHUU TPOo3ByurBaHus. CKOPOCTh paclpoCTpaHEHUs
yJIBTPa3BYKOBBIX BOJIH B Bo3ayxe ~ 335 m/c, B Bojzie ~ 1490 m/c.
Wcxoanbie naHHbIC 711 pEIICHUS 3aa4M B3SITh U3 Ta0J. 3 B COOTBETCTBUM CO
CBOMM BapHaHTOM.

3amaqa 2.
['ab0po coCTOUT U3 CIAEAYIONIMX MUHEPAIOB: TJIaruoKya3 (ero yJaeabHast

tertoeMkocTh C=0,69 kxJx/(kr-K) - nanee B ckoOKax TEII0EMKOCTh

COOTBETCTBYIOIIIETO MUHEPAJa B ATUX K€ €UHUIAX ), poroBasi oomanka (0,48),
kBapi (0,71), mupur (0,50),u rematut (0,63). 3Hast 001IyIO TOPUCTOCTH TaOOPO

P, mpornieHTHBIN cOCTaB MOPOJIbI U TEIIIOEMKOCTh Bo3ayxa (1,00), onpenenuts
YACITBHYIO TEIJIOEMKOCTh IOPObL. MIcX0HbIC TaHHBIC IJIs PEIICHUS 3a0a91 B3STh
B COOTBETCTBHUHU CO CBOMM BapHUaAHTOM.

3amaua 3.

Omnpenenmuth KO3PGUITUEHT IacTHIHOCTH A1 XpynkocTH Axp (o bapony JI.I1.)
IIPH Pa3pyIICHUH TOPOIBI CKATHEM, €CITH U3BECTHBI: MPEIEI IMPOYHOCTH MTOPOIBI

Ha OJJHOOCHOE Cxxatne OCK - , mpenen ynpyrocta £ - | moaynb lOnra £n

MOJTYJTb TNIACTUYHOCTH (TIPEACITBHBIN CEKYIIHA MOIYb Nedopmariuii) £n.

3.5. [IpoMe:KyTOUHBIIT KOHTPOJIb (BOMPOCHI K 3a4€TYy)

(popmupoBanue komnetenuui OIK-4, OIIK-9)

1. Kakue ¢puznueckue nosus Bl 3HaeTe?

2. Yro Takoe (puznyeckoe CBOMCTBO U (PU3UKO-TEXHUUECKUE ITapaMeTpbl TOPHBIX MOPO/L,
YTO NPUHSTO HAa3bIBaTh (PU3UKO-TEXHUUECKUMHU ITapaMeTpamu mopoj?

3. Kakue mapameTpsl Ha3bIBalOT (PU3UKO-TEXHOIOTHYECKUMHU?

4. Yrto Takoe oObeMHas IJIOTHOCTb M YIEJIbHBI BEeC W B KaKUX EAUHMUIIAX OHHU
BBbIpaXKaroTcs?

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 mactuyeckue cBolcTBa (TTapaMeTphl) BBl 3HaETe?
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9. Kakue npo4HOCTHBIE CBOWCTBA FTOPHBIX MOPOJ BBl 3HaeTe?

10. Kakwue peosornyeckue CBOMCTBa (TapamMeTpbl) BbI 3HaeTe?

11. Yro Takoe MOA3Yy4eCTh U pelaKcalus HampsHKeHUN?

12. Yro Takoe mMOpUCTOCTh TOPHBIX MOPOA U KOIPPHUIIMEHT TOPUCTOCTH?

13. [Haiite onpenenenue koddduimenta [lyaccona.

14. Tlepeuucnute u AaiiTe onpeesieHus TEIIOBBIM CBOHCTBAM T'OPHBIX MOPOJI.

15. Yro Takoe yaenbHOE IEKTPUUECKOE COMPOTUBRIICHHUE TOPHBIX MOPOJ?

16. Kakumu mnapamerpamMu XapakTepU3YIOTCS AMAJIEKTPUYECKas U OTHOCUTENIbHAS
MarHuTHas IPOHUIIAEMOCTH?

17. Kakue BONHOBBIE CBOMCTBa BBl 3HaeTe U Kakue (U3MUYECKUE IapamMeTphl HX
XapaKTepU3yroT?

18. Kaxkue paanannoHHble CBOWCTBA TOPHBIX MOPOJ Bbl 3HaeTe? HazoBute (usmueckue
napaMeTpbl UX XapaKTepU3yIOIIHe.

19. Kaxkue ruaporazoguHaMHuYecKUe CBOWCTBAa TOpPHBIX MOpoj Bbl 3Haere? HaszoBure
¢du3nueckre mapamMeTphbl HX XapaKTepH3YIOLIHeE.

20. UYto Takoe XMMHUYECKH CBsi3aHHAas, (pU3MYECKH CBSi3aHHAs U CBOOOJHAs BOJa, UX
OCHOBHBIE XapaKTEPUCTUKHU?

21. Yo Takoe mojiHasi BIaroeMKOCTh, KaKye BUbI BOJ OHA BKJIIOYAET?

22. Yro Takoe BOJOOTAAYA U OT YEro 3aBUCHT BEITMYMHA BOJOOTAAYM?

23. Uro Takoe d¢usmueckas u ¢azoBas MPOHHUIIAEMOCTb M YTO Takoe KodQuimeHT
IIPOHUIIAEMOCTH ?

24. Yrto Takoe kodhduIMEHT (UIbTpaluu, KaK pa3AeiIIIOTCSA IOPOJBI IO BEIWYHHE
koo dunmenta punpTpanun?

25. UYto Ttakoe kKo3(h(HUIHEHT TEIIONPOBOIHOCTH TOPHOM MOPO/Ibl, B KAKUX €AMHUIIAX OH
u3Mepsiercs?

26. UYTto Takoe K03(PPHUIMEHT TEILIOMPOBOIHOCTHU U yeIbHAs TEINIOEMKOCTb, €IMHULIBI UX
U3MEpEeHUn?

27. UYt0 Takoe OTHOCUTEJIbHBIC TUAIEKTPUUECKasi U MarHUTHAsI IPOHUIIAEMOCTH, KaKUMH
KO3 (UIIMEHTaMH OHU XapaKTepU3yroTcs?

28. Kak BnusieT MUHepaJIbHBIN COCTaB U CTPOECHHUE MOPOJ Ha X CBOMCTBA?

29. Kakwue BupI TpEeIInH BBl 3HaeTe?

30. Kak knaccupuuupyroTcsi TOpHbIE TOPOABI 110 TPEIIMHHOBATOCTHU?

31. Yro Ttakoe miacToBas, CpeIHssI W TpPaHWYHAsS CKOPOCTH YIPYIHX KojeOaHW B
MaccHBax FOPHBIX MOpoa?

32. Yto Takoe yroj eCTeCTBEHHOTO OTKOCA CHIMTyYei TOpPHOM MOPOIBI?

33. Kakue mapameTpsl yCTaHABIMBAIOT B pPe3y/lbTaTe HAOMIOJCHMH 3a HamnpsHKeHHBIM
COCTOSTHUEM TOPHBIX OpOJ?

34. 111 KOHTPOJIS KaKUX apaMeTPOB U B KaKUX YCIOBUAX MPUMEHSIOT METO/I PErepoB?

35. C moMoImpi0 KaKux MapamMeTpoB OLIEHUBAIOT YCTOHYNBOCTh TOPHBIX MaCCUBOB7

36. O yeMm CBMJICTEIbCTBYET HM3MEHEHUE OHJIEKTPUYECKOH MPOBOJUMOCTH TOPHOTO
maccuBa?

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

38. Kaxumu mapameTpamu XapakTepu3yeTcs Ka4eCTBO HCKOIIAeMBbIX yTiiei?

39. Kak knaccupuuupyroTcsi KaMeHHble U Oypble yriau?

40. KaxoBbI mapaMeTphl KaueCTBa CTPOUTEIHHBIX MaTePHAIOB?

41. Kak KOHTpoJIMpyeTcs BIaKHOCTh TOPHBIX 1MOPoa?

42. Kakoe yciioBHe SBISETCS ONPEISIISTFOIINM ITPH KOHTPOJIE PeKUMa pabOTHI JIOOBIYHOTO
KoMOaitHa?

43. Kiaccudukanus peIXJibIX TOPHBIX TTOPOA?

44. Yro HazbIBaeTCs K03(pPULIMEHTOM pa3phIXJIeHUs TOPHOI MOPOJIbI, YTO BIMSET HA €ro
BETTUYUHY?

45. Yro Takoe ropHbIH yap U yJapoonacHOCTb?



46.
47.
48.
49.
50.
5l.
52.
53.
54.
55.
56.
S57.
58.
59.
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Kak moapa3nenstorcst yrofibHbI€ IJIACTHI IO TA30HOCHOCTH?

Kaxkue Bunbl pu3ndecKux mojeil Bbl MOYKETE IEPEUUCIUTh?

UTo Takoe 3JIEKTPUUYECKUN U INEKTPOTEILIOBOM MpoOoii?

Kak Bnuser Temnepatypa Ha (u3HUecKHue CBOMCTBA TOPHBIX OPO?

Kak Biusier naBiienue Ha PU3NYECKUEe CBOMCTBA TOPHBIX MOPOA?

KakoBbl OCHOBHBIE pa/IMallMOHHbIE CBOWCTBA TOPHBIX MOPO?

UTto Takoe cBepXKaNWLUISPHbBIE, KAWL PHBIE U CyOKANMMIIISPHBIE TTOPHI?

Yrto Takoe kod(hPUIMEHT TPOHUIIAEMOCTH U KOdpuiueHT dhuabTpamum?

Uro Takoe XUMHUYECKH U (PU3NYECKH CBs3aHHAas 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 pusuveckas u pa3oBasi MPOHUIIAEMOCTH TOPHBIX TTOPOJ?

Ha kaxux appexrax ocHOBaHbI CIEIYIOIINE METOAbI UCCIIEI0BAHUS CBOMCTB MAaCCUBOB

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

60.

Kakne CYIICCTBYIOT JSJICKTPUYCCKUC MCETOAbI HCCICAOBAHUA CBOMCTB MAacCHBOB

TOPHBIX MOPOJ?

61.
62.

Yro MpCACTaBJIAIOT U3 ce0s CKBa)KMHHBIE MCTOABI I/ICCJ'IG,I[OBaHI/ISI?
Yro Takoe MNECHETPAUMOHHBIC MCTOABI U B YEM CYIIHOCTb MCTOAOB, UMHUTHPYIOUIUX

71a00paTOPHBIN AKCIIEPUMEHT?
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