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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM Trojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCIOPTHO-TEXHOJIOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadeapoii A.H.iypquI/IH

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rojly Ha 3acefaHuu Kadeapsl [OpHBIX MAIIMH U TPAHCIOPTHO-TEXHOJIOTHIECKUX

IIporokomor 20 1. Ne

3aB. kadempoii A.H.iyquKI/IH
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Pabouas mporpamma rnepecMoTpena, o0cyxieHa u ogoopena s peanmsanuu B 2031 - 2032
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1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

Lenbto ocBoeHust AucuMILIuHbl «DU3uKa TOPHBIX MOPOY SABISETCS O0YUUTh OYTyLIUX
CIEIUAIIMCTOB 3HAHUSM TI0 KJIACCU(PUKAIMU TOPHBIX MOPOJ, IMapaMeTpaM COCTOSHUSI TOPHBIX
MacCHBOB.

3amaun AUCHMIUIUHBI — JaTh OOYYarOIIEMyCsl 3HAHUS O 3aKOHOMEPHOCTH W3MCHCHHS
CBOICTB FOPHBIX TOPOJI MO BO3ICHCTBUEM (DU3UUECKUX MOJIeH

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30BaTe/IbHOI MporpaMmal

Jucturuimaa Ou3MKa TOPHBIX MMOPOJ BXOAUT B 00S3aTENbHYIO YacTh Y4eOHOIO IUIaHa
00pa3oBaTeNbHON IPOrPaMMBbI.

Jns  W3ydeHWs  JUCHUIUIMHBL ~ HEOOXOAWMBI  3HaHUS  (YMEHHs,  BIIAQJCHUSA),
c(OpMHUPOBAHHBIE B PE3YJIbTATE U3YUCHHSI AUCLHUIUINH/ IPAKTUK:

I'eonorus

®dusuka

MexaHu3aiusi FOpHOro IPOU3BOACTBA

ITonzeMHas pa3paboTKa MECTOPOXKICHHUH MOJIE3HBIX HCKOIIAEMbIX

3nanus (YMEHHs, BIAJICHUS), TOJyYCHHbIE NMPH M3YyYCHUU TAHHOM NUCIMILIMHBI OyIyT
HEO0XOAUMBI JUIsl U3yYeHUS UCHUILINH/TIPAKTHK:

I'eonesus u mapkenaepus

TexHosorus u 6€30MacHOCTb B3PbIBHBIX padboT

TexHonorus npousBoJcTBa paboT

JluHaMMKa 1 IPOYHOCTH

3 Komnerenuun odyuarouierocs, popMupyemMbie B pe3y/ibTaTe 0CBOEHUS

AUCHHUILUIMHBI (MOAYJIs) ¥ IJIAHUPYEMBbIe Pe3y1bTAThI 00y4YeHH s

B pe3ynbTrare ocBoeHUs TUCHMITINHBI (MOAYIs) «DU3KKa TOPHBIX TOPO» 00ydarouiics
JIOJKEH 0071a/1aTh CIICAYIOUIMMU KOMIIETEHIIUSMU:

KO)I HHJUKaTopa I/IHILI/IKaTOp JOCTHIXXCHUA KOMIICTCHIITNN

OIIK-5 CnocobeH MNpUMEHSITh METOAbl aHaln3a, 3HaHUS 3aKOHOMEPHOCTEH MOBEACHHUS,
ynpaBneHHﬂ CBOIZCTB&MI/I FOpHI)IX HOpOI[ U COCTOAHHEM MaCCHUBa B HpOHCCCﬂX Z[O6I)I‘II/I %1
nepepaboTKHU MOJIE3HBIX UCKOMAEMBIX, a TAK)KE MPH CTPOUTETHCTBE M IKCILTyaTalliy MOI36MHBIX
00BEKTOB

OIIK-5.1 AHanu3upyer ¢usuko-reorpaduyeckue, IIPUPOJHO-TEOJIOTHYECKHUE,
MHXEHEPHO-TEOJIOTUYECKUE U TUAPOT€0JIOTHYECKUE YCIIOBUS, BIUAIOIIUE HA
COCTOSIHME MacCHBa FOPHBIX [TOPOJL

OIIK-5.2 OneHrBaeT M NPOTHO3UPYET TE€OMEXAHUYECKHE IPOLECCH B MpoLEecce
CTPOUTENIbCTBE U IKCILUTYaTaIllMN OI3EMHBIX 00bEKTOB




4. CTpyKTypa, 00bEM H coaep:KkaHue AUCHUIIMHBI (MOAYJIsA)
OO0mas TpyI0eMKOCTh JUCIUIUIMHBI COCTABISIET 4 3a4eTHBIX enuHull 144 akaa. 4acoB, B TOM

qyuce:

— KoHTakTHas padora — 10,6 akaz. 4acos:

— ayIuTOpHas — 8 aKkaJl. 4acos;

— BHEAyIUTOpHas — 2,6 akaJl. 4acoB;

— caMocTosTenbHas pabota — 124,7 akaj. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

— IMOATOTOBKA K 3K3aMeHy — 8,7 akaj. yac

dDopMa aTTCCTalluH - OK3aMCH

AynuropHas 3 =
KOHTaKTHas paboTa E 3 dopma TEKyIEro
=
B aKaj. yacax o Bun KOHTPOJIS
Pasnen/ Tema g | (Baxan vacax) S . p Kon
> 3 © | caMOCTOSTENBHOI | ycrIeBaeMOCTH U
JIACIMTUTHHBI ) £ o . | KOMIIeTeHIIU
o & paboThI MIPOMEKYTOUHOM
1a6. | mpakr. | € &
Jlexk. - [TPAKT- =g aTTecTaLHu
3aH. | 3aH. O &
1. Pazgen 1.00mue cBemeHus o
(hU3HKE TOPHBIX MTOPOT
1.1 1.Hcropus pa3BuTUS PHU3HKH
TOPHBIX TOPO/I.
Llenp H3y4YeHUs
(DUBUKO-TEXHUUECKUX  CBOWCTB
TOPHBIX TIOPOJ U TPOHCXOISIIIX CaMOCTOSITENEHOE
B HHUX IPOLECCOB. 3Ha‘lCHI/IC HU3YyUCHUEC
W3UKH TOPHBIX TIOPOX  JJISt eOHOM . OIIK-5.1
b P P A 0,5 14 ya YcTHbIi onpoc '
CMEKHBIX JUCLUIIINH u JUTEPATYPBI, OIIK-5.2
NpOU3BOJCTBA. PONb COBETCKHX KOHCIIEKTOB
U 3apyOeKXHBIX  YYEHBIX B JEeKIUH
pa3BuUTHH  (QU3MKH  TOPHBIX
MOpO/I. Kpyr pobiem,
TpeOylOmMX  3HAaHUS  (H3UKA
TOPHBIX MOPOJT ¥ MPOLECCOB
1.2 11| 4
MuHepanpHO-TIeTporpadudeckue
OCHOBBI (PM3UKU TOPHBIX MTOPOJ
CoctaB W CTpOEHHE TOPHBIX
nopoa. IlnoTHOCTH, MOPHUCTOCTS,
TPELIMHOBATOCTh,  BJIAXHOCTB,
CaMOCTOSITEIEHOE
o0BbeMHas Macca. HBVICHNC
Kiaccudpukanms Y N
. yaeOHOH o OIIK-5.1,
(U3UKO-TEXHUYECKUX  CBOWCTB 0,5 14 YcTHbli onpoc
JUTEpaTypHl, OIlK-5.2
TOPHBIX MOPOJI. BazoBbie
KOHCIIEKTOB
(U3UKO-TEXHUIECKHUE .
JIEKIUH
napaMeTpbl TOPOJI.
M3oTponHocTh u
AQHHU30TPOITHOCTH CBOMCTB MOPO/I.
Buas! Boxs! B mopoze, BecoBast U
o0beMHas BII&KHOCTb,
K02 pUIIMEeHT BOJOHACHIILIEHHS




Uroro mo pazneny

05| 05 |

[ 28 |

2. Pasnen
DU3HUKO-TEXHOJIOTHIECKUE
rapamMeTpbl TOPHBIX MOPOJT

2.1 2.1 MexaHH4ecKHe CBOICTBa
U TIPOLIECCHI B TOPHBIX MOPOAax

Hampsokerust n nedopmanum B
TOPHBIX MOpoJax. YIIpaBleHHE
CB3SIMH  MEXIY  YIPYTHMH
HaINpsHKEHUSIMA u
nepopmaisiMi.  YIpyrue |
IUIACTHYECKHE CBOICTBA IOPOI.
3aBUCHMOCTH YOPYTHUX u
CBOWCTB TopoJ, oT
MHHEPAILHOTO COCTaBa,
TUIOTHOCTH, IIOPUCTOCTH,
CTpOEHMUSI. Peonorngeckue
cBoiictBa mopon. Ilomsydects
TOpHBIX  Topon. Pemakcanms
HAaIpsDKEHUH B TOPHBIX MOPOJax.
JnurensHass TPOYHOCTH IOPOJ.
Ponp ymnpyrux u ImiacTHUECKUX
CBOKWCTB MOPOJ B IMpoOIEcCe HUX
neopMaii ¥ paspylICHHS.
Metonst ONpeaeIeHUs
neopManii M HaNpsDKCHHI.
IInactuueckue CBONCTBA MOPOL.
Monynu nedopmarmu. Brusaue
MHUHEPaJILHOTO COCTaBa.
duznyeckas nmpupoa
MPOYHOCTH  Mopod.  Teopuu
MPOYHOCTH. Hedextot B
HopoJax, ux poib B
(GbopMUpPOBaHHM  HaNPSDKEHHUH,
BJIMAHUEC Ha IMPOYHOCTH T'OPHBIX
nopoxn. Ilpenensr mopox mpu
CKaTHH, pacTsKeHuH,
C/BIDKEHHU. YTOJ BHYTPEHHETO
TpEHU, CLCIIIICHUA TOPHBIX

HOPOJI. 3aBUCHMOCTb
MPOYHOCTHBIX CBOWCTB MOPOJ OT
MHHEPAJILHOTO cocTaBa u
CTPOCHUSL. 3HaueHue

MIPOYHOCTHBIX CBOMCTB MOPOJ B
mporiecce HX pa3pylieHus |
YIIPOYHEHUS

0,5

0,5

10

KOHCTICKTHPOBAHH
e 1abopaTopHOH
paboTsr;
CaMOCTOSTENBHOE
U3ydcHHUE
yueOHOI
JNTEPATYpEL,
KOHCIICKTOB
JEKIUI

KontponbHas
pabota Ne 1

OIIK-5.1,
OIIK-5.2




2.2 2.2 AkycTudeckue CBOWCTBa
Y MPOIIECCHI B TOPHBIX MOPOJAX
VYupyrue konebaHusi B Mopojiax.

Akycruueckue napaMeTphbl

TopHBIX mopox. IlormomeHue, KOHCIEKTUPOBAHU

OTpaKeHHE U  IIpeJIOMIICHUE e 1abopaTopHO’

yIOpPYTMX BOJXH B  MaccuBax paboTsr;

TOPHBIX IOpPOJ. 3aBUCUMOCThb CaMOCTOSITEIBHOC [y g OIK-5.1
aKyCTU4eCKUX IIapaMeTpoB OT 0,5 10 u3ydyeHue 6Tp No 1 OHK-S. 2’
MOPHCTOCTH, COCTABA M CTPOCHUS yueOHOM pabora '
nopox.  Meroasl  u3ydeHUs JIUTEPATYPBI,

AKyCTHYECKHX CBOWCTB TIOpPO. KOHCIIEKTOB

Hcnonb3oBaHue  aKyCTHYECKHX JICKIUi

CBOMCTB TOPOJ I H3ydEHUS

HEOJHOPOIHOCTU MaccuBa,

HaNpsHKEHHOTO ~ COCTOSIHHSL M

TPEIUHOBATOCTH

2.3 2.3 TemoBble CBOiiCTBa U

MPOLIECCH B TOPHBIX OPOJIax

ODuznueckue OCHOBBI

HaKOIUICHUS] U PACTIPOCTPaHEHUS

Tella B TOPHBIX  MOOJaX. KOHCHEKTHPOBAHH

TeruioBele  CBOWMCTBa  TOPOX: ¢ naBopaTopHoii

TEeMJIONPOBOJHOCTD, paboTHL;

TEILIOEMKOCTE, CaMOCTOSITEIILHOE

TEMIIEpPaTypOIpOBOHOCTD, 05 14 H3yucHHe Kontponbnas OIIK-5.1,
TEIUIOBOE PACIIUPEHHE TOPOJ. GHOi pabora Ne 1 OIIK-5.2
3aBUCHMOCTb TEIUIOBBIX CBOWCTB mj:é ATVDLL

OT IUIOTHOCTH, IOPUCTOCTH | PaTyphbl,

CJIOUCTOCTH TMOpoA. TemnoBsie KO:EEEEEOB

CBOMCTBAa MACCHBOB. TeILIOBEIC
CBOWCTBa PBIXJIBIX MOpo.I.
Meronbl u3MEpeHUsT TEIIOBBIX
CBOHCTB Ha oOpasax u B
TOPHOM MacCHUBE




2.4 2.4 DnexTpuyeckue CBOHCTBA
U TPOLIECCHI B TOPHBIX MOPOAax

[lonstue yAEIbHOU
3JIEKTPONpOBOIHOCTH.  Teopus
3NIEKTPOIPOBOJHOCTY  TBEPABIX

TeT. [IpoBogauKHw,
KOHCHEKTUPOBAaHU
MOJYIPOBOJAHUKH, IUAIEKTPUKH. e 1260DATODHOI
Tunbl HOCHTEIIEH TOKa. agOTLIP
JbIpouHasl W DIIEKTPOHHAS caMoI; TOSITCJ';LHOC
3JIEKTPONPOBOAHOCTh 14 . KouTtponbHas OIIK-5.1,
MUHEPA-JI0B-TIOIYIPOBOAHHUKOB. ye%Hoﬁ pabora Ne 1 OIIK-5.2
Omnpenenenne THNAa HOCUTENEH Jm}:épaTypm
TOKa B ’
KOHCIIEKTOB
MUHEpaIax-MoIyIPOBOIHUKAX. -
3aKOHOMEPHOCTH H3MEHEHUS
TEPMOSIC MHHEPAIIOB Ha PYAHBIX
MECTOPOKACHHSIX.
Knaccudukanuss MHUHEpaIoB MO
YIEIbHOMY AIIEKTPUYECKOMY
COTIPOTHUBIICHHUIO
2.5 2.5 MaruuTHele CBOWCTBA U
KOHCIICKTHPOBAaHU
MPOIIECCHI B TOPHBIX MOPOJax e 1260PATODHOI
MarautHble CBOICTBAa TOPOZ. agorml')
3aBHCHMOCTD MarHUTHBIX CaMO}():TOSITeJ';BHOG
CBOWCTB TOPOJ OT COJEpPKaHUS 14 JBVICHIe KoutponbHas OIIK-5.1,
MHUHEPAJIOB, CTPYKTYpBI i }:36HOI71 pabora Ne 1 OIIK-5.2
BHEII-HUX YCJIOBHA. MeTonbl HH}:; ATVORL
W3MEPEHMs] MarHUTHBIX CBOWCTB o fneZTPOB’
TOPHBIX MOPOJ Ha 00paslax u B -
MacCHBE
2.6 2.6 PagnanpoHHBIE CBOMCTBA
TOPHBIX TIOPOJT
PannoaxktuBHOCTH TIOPOJ.
KOHCIICKTHPOBAaHU
PagnoakTuBHbIE MHUHEPAIBI. .
o o e 1abopaTopHOi
BosneticTtBus U3ITY4CHUI. AGOTL-
ITornomenne HU3ITYyYEHUN. CaMOI():TOSITeJ;LHoe
MeTtoapt u amnmaparypa 15 HBVICHIC KouTponbnas OIIK-5.1,
oTIpeieTIieHNs] PaJNOAKTUBHOCTH };61{0171 pabora Ne 1 OIIK-5.2
mopoa. PanmannoHHBIE METOIBI Jm}:é ATVDEL
B Mpolieccax JO0OBIUU TMOJIE3HBIX KOHCpHeIle“)OB’
HCKOIIAEMBIX, OOOTallleHus, B -
JIOpa3BeIKe MECTOPOXKIECHUH,
aBTOMAaTH3AIHH
MPOM3BOJICTBEHHBIX MPOIIECCOB
HWroro no pazneny 77

3. Paspmen 3. ®dusuyeckue Mmpoueccs

TOpPHOTI'O IMPOU3BOACTBA




3.1 3.1 I'opHO-TEXHOJIOTHYECKIE
XapaKTePUCTHKH TOPHBIX OPOJL
I'opHBIE TIOPOABI KaK OOBEKT

KOHCIIEKTUPOBAHU
pa3pabotku. TexHoIOrHYecKue .
¢ 1abopaTopHOi
MOKa3aTeNnu CKAJTbHBIX,
paboTshl;
MOJTyCKAaNbHBIX, IUTOTHBIX,
CaMOCTOSITENEHOE
MATKHX W CBIIyYUX IOPOJ. . OIIK-5.1,
0,5 10,7 U3y4eHHue YcTHBIi onpoc
Kpemnoctb, TBepAOCTh, BS3KOCTH, eGHoil OIIK-5.2
JPOOHMOCTb, B3pBIBAEMOCTb, ¥
JIUTEPATYPHI,
abpa3nBHOCTD opoI,
KOHCIIEKTOB
CONPOTHUBISIEMOCTD pe3aHuIo .
JICKIUi
mopoa. PaspymieHHsle  TIOPOJIBL.
TeXHOJNOTUYECKHE  MOKa3aTeNH
Pa3pBIXJIIEHHBIX TOPHBIX MO-PO
3.2 3.2 Ilpoueccsl nosrydeHus
UHpOpPMAIMK O  CBOWCTBaX,
COCTaBe M COCTOSHHH MAacCCHBOB
KOHCTIEKTHPOBAHU
TOPHBIX IOPOJT .
¢ 1abopaTopHO
O6umwme cBenenus. KauectBo
paboTshr;
MIOJIE3HOTO HMCKOIAaeMOTO0 M €ro CAMOCTOSTENBHOE
KoHTposb.  OmnpeneneHue U . OIIK-5.1,
0,5 9 U3y4deHHe YcrTHBIi onpoc
KOHTPOJb COCTaBa  IMOJIE3HBIX . OIIK-5.2
yueOHOM
HCKOMAEeMBbIX. IIpouecchr
JIUTEPATypBI,
oOorameHus TMIOJIE3HBIX
KOHCIIEKTOB
HCKOTaeMBbIX. CKBa)XUHHBIC N
JIEKIHUH
(TeOTEeXHONOTUYECKHE) METOIBI
I[O6I>IBaHI/I$I IIOJIC3HBIX
MCKOITaeMBbIX.
HWroro no pazaeny 051 05 19,7
Hroro 3a cemectp 2 2 124,7 JK3aMeH
Hroro no aucnumninuze 2 2 1247 SK3aMeH




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

[IpenogaBanue Kypca MpeArnosaraeTcsi BECTU IMPEUMYIIECTBEHHO B TPaTUIMOHHOMN
dopme: neKnuu, MpaKTHYECKUE 3aHATHA. I peanu3anuy MpeIyCMOTPEHHBIX BUJOB Y4eOHOM
paboThl B KauecTBe O0Opa3oBaTENbHBIX TEXHOJOTUH B MPENOJaBaHUM  JAUCLUILIMHBI
MCIOJIb3YIOTCS TPAJAULIMOHHAS TEXHOJIOTHSI.

Jlexumu TPOXOIAT B TpaaumMOHHON (opme, B (opme nekumidi-koHCynbTarui. Ha
JEKUUAX — KOHCYJbTAlMSX H3JI0)KEHHE HOBOI'O MarepHajla COINPOBOXAAETCS IOCTAHOBKOM
BOIIPOCOB U TUCKYCCHUE B IOMCKaX OTBETOB HA 3TU BOIIPOCHI.

[IpenoaBaTens JOMHKEH TaK OPraHU30BATh JICKIIUIO, YTOOBI HA HEell ObLIa IBYXCTOPOHHSSA
JESTENIbHOCTh: C OJJHOW CTOPOHBI — aKTUBHAs CO3HaTeNIbHas paboTa oOydaromuiics, ¢ Apyroi —
YIPaBJISIOLIEE BO3IEHCTBUE ITPENOaBATENIS.

B xome mnpoBedeHusl JIEKIMOHHBIX 3aHATHH MpeaycMaTpUBAeTCAd HCIOJIb30BaHUE
COBPEMEHHOT0 MYJIbTHMEIUIHHOTO 000pynoBaHUs (IIPOEKTOPOB, MEPCOHATBHBIX KOMIIBIOTEPOB)
JUTst 60J1ee YeTKOr0 M HArJISAHOTO BOCIIPUATHS yueOHOT0 MaTepuania.

B xone mpoBeneHust Bcex NPAaKTHUUECKUX 3aHATUN MPEyCMAaTPUBACTCS UCIOJIb30BAaHUE
CPEICTB BBIYUCIUTENHbHON TEXHUKM TPU BBHIMOJHEHUM WHIMBUIYaJbHBIX 3aJaHUNl U
KOHTPOJILHOM pPa0OThI; HCIIOJIB30BAHUE D3JICKTPOHHOTO JEMOHCTPALMOHHOTO MaTepHaia Iio
TeMaM, TPEOYIOLIMM HILTIOCTPAIUU PaboThI MPOrpaMMHBIX mpoaykros: MS Word, MS Excel, MS
Power Point;

B nmnpomecce mnpenonaBaHus AMCHUIUIMHBI I[IUPOKO HCIOIB3YIOTCS COBPEMEHHBIE
TEXHUUYECKUE CPEACTBA O0yUEHUSI.

Texymuii, TPOMEKYTOUHBI U PYOESKHBIN KOHTPOIb MPOBOIAUTCS B BHAE Oecelnbl H
o0cyX1eHus 3a/laHui HHIUBUIYalbHON HAYYHO-HCCIIEA0BATENbCKON PabOThI

6 YueOHO-MeTOIMUECKOE 00ecTeyeHHe CAMOCTOSTeJIbHO PadoThI 00yYaroIMXCsl
[TpexncraBneno B mpuioxeHun 1.

7 OneHoYHbIe cpeIcTBA A5 POBeAeHUsI IPOMEKYTOYHOM aTTecTAluH
[IpencraBneHbl B IPUIIOKEHUH 2.

8 YueOHo-MeTOAMYeCcKOEe H HH(POPMAIIMOHHOE 0O0ecTedeHrue TUCIUITHHBI (MOTYJIs1)

a) OcHOBHas JIMTEepaTypa:

1. bykun, B. C. ®usuka ropueix nopox : yueOnoe mocodue / B. C. Bykun, A. C.
Kanranos. — Ywmra : 3a0l'y, 2019. — 115 c¢. — ISBN 978-5-9293-2545-8. — Tekcr :
SIIEKTPOHHBIH // Jlanp : AIIEKTPOHHO-ONOIMOTEYHAS cucrema. — URL:
https://e.lanbook.com/book/173611 (mata oGpamienus:: 16.04.2024). — Pexxum mocrtyma: s
aBTOPU3. N10JIb30BATEIEH.

2. llIBenoB, M. M. ®u3uka ropHbIX MOpoja: MEXaHUYECKHE CBOWCTBA TOPHBIX MOPOJ :
yuebnoe mocobue / M. M. IlIsBegoB. — MockBa : MUCHUC, 2019. — 122 c¢. — ISBN
978-5-907061-27-9. — Tekcr : anekTpoHHbIi // JlaHb : 37€KTPOHHO-OMOIMOTEYHas cUCTeMa. —
URL.: https://e.lanbook.com/book/116928 (nara obpamenus: 16.04.2024). — Pexxum gocryma:
JUIS aBTOPU3. MTOJIb30BaTENICH.

3. Snuenxo, I'. A. ®m3uka ropHbIX mopos. [ITOTHOCTHBIE CBOWCTBA TOPHBIX MOPOJ H
(axropsl, ux onpenenstonye : yaueonoe nocoodue / I'. A. SIlnuenko. — Mocksa : MUCHUC, 20109.

— 142 c¢. — ISBN 978-5-906953-86-5. — Tekcr: oaiektponnsiii// Jlanb
ANIEKTPOHHO-OMOMmoreunass cucrtema. — URL: https://e.lanbook.com/book/129076 (mata
obnamenus: 16.04.2024). — Pexum nocTvia: st aRTODUR. TTOThIORATENTEN.

0) lonoJiHMTE ILHASA JIUTEpaTypa:

1. AK. INopuesckuii, I'.A. KarkoB. OCHOBBI ()M3UKH TOPHBIX MOPOJ, TCOMEXAHUKU U
yIpaByieHUs cocTostHueM MaccuBa. — M.: MI'TY, 2004. —120 c.

2.Pxenckuii B.B., HoBuk I'.5l. OcHoBBI puznku ropubeix mopoa. M.: Henpa, 1994,



3. HoBuk TI'.f., PxeBckuii B.B. OcHoBbl ¢u3uku ropeix mnopoa. — M.: KHwxHbl nom
"JINBPOKOM", 2010. — 360 c.

4. Hosuk I'.51. JJaboparopHbie paboTHI 0 Kypcy «(pH3UKU TOPHBIX MOPOJ. YIIpaBIeHHUE
ropHbeIM naBinenuem». M.: MI'U. Y.1, 1986; Y.11, 1986; Y.111, 1987.

B) MeTonuyeckue ykazaHus:

1. VrombaukoB B.K., VromsaukoB H.B., Cumonor II.C. ®usuka ropHbIX MOPOJI.
JlaGopaTopHBIi TPaKTUKYM 10 OTHOMMEHHOU quciuiuinHe cnenuaisaoctr 130408, 130403, Y1,
Y2. Maruutoropck: 'OY BITIO «MI'TY um. I'.1. Hocoay, 2009.

2. VYromeaukoB B.K., CumonoB II.C. MarHutHple CBOHCTBA TOPHBIX IOPOJI.
Marnutoropck: MI'TY, 2002.

3. Mamspos WU.I1., YronsaukoB B.K., Kamanos 3.M. AkycTuueckue CBONCTBAa TOPHBIX
nopoJ. Marauroropck: MI'MA, 1994.

4. ®dusnka ropHbIX opo. JJabopaTopHbIil MPaKTHKYM : yueOHOe ocodue / cocTaBUTENN
A. A. SIxkumos, I'. I1. CugopoBa. — Ywura : 3a6l'Y, 2022. — 196 c. — ISBN 978-5-9293-3056-8.
Tekcr : onexrponnsni // JlaHb AJICKTPOHHO-OMOJIIMOTEYHAs CUCTEMA. URL:
https://e.lanbook.com/book/363548 (mara oOpamenus: 16.04.2024). — Pexum mocrtyma: s
aBTODU3. TOJIb30BaTEIICH.

r) [Iporpammuoe obecneuenue u UnTepuer-pecypcebi:

IIporpammHoe o0ecnieyeHue

Haumenoanue [10 Ne norosopa Cpox aeicTBus IMLICH3UU
7Zip ¢B0001HO pacnpocTpansgemoe 110 0eCcCpoOYHO

FAR Manager cB000HO pacnpoctpansiemoe 110 06eccpoyHO

MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpovHO
Professional

?gf?? Kommac 111 561,17 or 16.03.2017 Geccpouno

Jlupa CAIIP 2014 ([/1-780-14 ot 25.06.2014 0OECCPOUHO
Autodesk Inventor

Professional 2011 [K-526-11 ot 22.11.2011 OeccpouHo

Master Suite

IIpodeccnonanbubie 0a3bl JaHHBIX M MH(POPMAIMOHHBIEC CIPABOYHbIC CHCTEMbI

Hassanue xypca

Ccpuika

OnekTpoHHas 0a3za mepHoIuYecKuX u3maHuii East View
Information Services, OO0 «MBHUC»

https://dlib.eastview.com/

HannonanpHas MH(POPMALMOHHO-aHATNTHYECKAs
cucreMa — Poccniickuii MHAEKC HaydHOTO IUTHPOBAHUS
(PUHII)

URL:
https://elibrary.ru/project_risc.asp

[Touckoras cucrema Axkanemus Google (Google Scholar)

URL.: https://scholar.google.ru/

denepanpHOE roCyJ1apCTBEHHOE O10JKETHOE
yupexnaenue «PenepalbHblii HHCTUTYT MPOMBIIITIEHHON
COOCTBEHHOCTHU

URL.: http://www1.fips.ru/

9 MaTepHaJbHO-TEXHHYECKOE 00ecTedeHne TUCIUTLITHHBI (MOILYJIs1)

MaTepHaﬂbHO-TeXHquCKOC obecrneucHUe JUCIUIIIIMHBI BKJIIFOYACT:




MarepuaibHO-TEXHUYECKOE 00eCIIeYeHUE UCITMIUINHBI BKITIOYACT:

1. YueOHnsble ayIUTOPHH ISl IPOBEACHUS 3aHATHH JIEKIIMOHHOTO THIA: MyJIbTHMEIUITHbIC
Cpe/ICTBa XpaHCHHUs, Iepelau U

IpeACTaBICHNs HHPOPMAIIH

2. Y4eOHbIC ayIUTOpUHU Ui TPOBEACHHS TNPAKTUYCCKUX 3aHITUI, TPYIIOBBIX H
WHIUBHTyJIbHBIX KOHCYJIBTAIMH, TEKYIETO KOHTPOJIS U

NPOMEXKYTOUHOW aTTeCTallMu: IEepCOHANbHBIE KoMmmbloTepsl ¢ makerom MS Office,
BBIXOI0M B MIHTEpHET U ¢ JOCTYIIOM B 3JICKTPOHHYIO HH()OPMALMOHHO-00pa30BaTEIbHYIO CPELY
YHUBEpPCHUTETA

3. AyaUTOpHUH JJIs1 CAMOCTOSITENbHON pabOThI: KOMIBIOTEPHBIE KJIACCHI, YATAIBHBIC 3aJIbI
OMOJIMOTEKH: TIEpCOHABHBIC KOMITbIOTEPHI ¢ akeToM MS Office, BbI-

X010M B VIHTEpHET U ¢ JOCTYIIOM B 3JIEKTPOHHYIO MH(OpMAMOHHO-00pa30BaTEIbHYIO
Cpely yHUBEpPCUTETa

4. TlomemeHue IS XpaHEHHS M TNPOPHIAKTHYECKOTO OOCIY)KMBaHUS y4eOHOTO
obopymoBanust: CTeyuiaxu A1 XpaHSHHS yIeOHO-HATIISITHBIX TIOCOOUH

y4e0HO-METOJMYECKOI JOKyMEHTAIHH.

Ipuioxenne 1
YuyeOHO-MeTOANYECKOE O0ecTIeYeHHe CAMOCTOSITEIbHOH padoThl

[To pucuuunae «@u3KKa TOPHBIX TOPOI» MPEAYCMOTPEHA ayIUTOPHAS U BHEAYAUTOPHAs
caMOoCTOsTeNIbHas paboTa 00yyJaroLIMXCs.

CamocrosiTenpHast paboTa o OCBOSHUIO TUCIHUILIMHBI HE00X0auMa JijIsl yriyOiIeHHOTO
U3y4eHUs MaTepuana Kypca. CamocTosTeNbHas paboTa CTyICHTOB PeriiaMeHTHUPYETCS
rpadukamu yueOHOTO Mmpoiiecca ¥ CaMOCTOSITETbHOM PaboThI.

CaMocTogTeIbHas pa60Ta CTYACHTOB COCTOUT M3 CIACAYIONIUX B3AaMMOCBA3AHHBIX JacTew:

1) M3ydeHne TeOpeTHYECKOro MaTepuaia B popme:

e (CamMocTosATeNbHOE U3YUYEHHE YUEOHON U HAYYHO JINTEPATYphI 110 TEME

e [louck pomosHuTENbHON HHpoOpMamuu 1o Teme (pabora ¢ OubIMOrpapuUecKum
Marepuaigamy, c AIIEKTPOHHBIMU O6ubaroTekaMu " 30P,
MH(POPMallMOHHO-KOMMYHHUKALMOHHBIE ceTu MHTepHeT).

OcTtarouyHble 3HaHUS ONPENENAIOTCS Pe3yNbTaTaMU CAaYH SK3aMeHa.

2) TloaroToBka Kk 1a00OPaTOPHBIM 3aHATHIM M BHIOJHEHUE JTa00PATOPHBIX padoT.

3) BrinonHeHHe TECTOBBIX 3aJaHUil Ha YKPEIUICHHE TEOPETUYECKOrO JICKIMOHHOTO
MaTepHaina.

CamocTosTenbHasi paboTa BBINOIHSIETCA CTYyI€HTaMH Ha OCHOBE y4e€OHO-METOINYECKUX

MaTCpHraJIOB JUCHUIIIIMHEBI, TPUBCACHHBIX B pa3aciic 7.

Tembl 1J151 NPOBEPKHU CAMOCTOAATEIbHON PadoThl CTYICHTOB

MexaHnueckue CBOMCTBa 00pa3iioB TOPHBIX MOPo . OOIIHe MOI0KEHHUS.
XPYIKOCTh U MJIACTUYHOCTD MOPOJ.
Tepmuueckue HapsKEHUS B TOPHBIX I1OPOJIAX.
["'opHbIe MOpoabI Kak 00BEKT pazpadboTku. Maccus. I'opHas macca. Obpaserr.
[1;moTHOCTHBIE CBOMCTBA MTOPOI.

s E



6. TBepIoCTh TOPHBIX MOPO/I.

7. MarauTHble CBOWCTBa 00PA3II0B TOPHBIX MOPO/I.

8. Kiaccuduxanus ropHO-TEXHOJIOTHYECKHUX CBOMCTB MOPO/I.
9. HanpsokeHus u aedopMaiyiu B IOpoaax.

10. Bs13kocTh, 1poOUMOCTh U aOpa3uBHOCTH MTOPO/I.

IIpunoxenne 2

OrneHOYHBIE CPEJICTBA /IS IPOBEACHUS IPOMEKYTOUHON aTTecTallun

a) [Inanupyembie pe3yabTaThl 00yUEHUS U OLIEHOYHBIE CPEACTBA ISl IPOMEKYTOUHON
aTTecTaluuu

Koo Hnouxamop Oyenounsvie cpedcmea
uHouxamopa 00CMudICeHUs
KOMnemeHyuu

OIIK-5: CriocoOeH mpuMeHsTh METOIbI aHATIN3a, 3HAHUS 3aKOHOMEPHOCTEH MOBEICHHS,
YIIPaBJICHHUS CBOMCTBAMU FOPHBIX IMOPOJI U COCTOSIHUEM MAacCHBA B IIpolieccax JOObIYH U
nepepaboOTKH MOJIE3HBIX HCKOMACMBIX, & TAKXKE IMPU CTPOUTEILCTBE M SKCILTyaTaI[UH 03¢ MHBIX
00BEKTOB

OIIK-5.1 AHanu3upyer Bomnpocsl 11 MOATOTOBKH K
(u3uko-reorpaduIecKue, KOHTPOJIbHOI padoTe Ne 1
HPUPOHO-TEOJIOTHUECKHE,
WHKCHEPHO-TCOJIOTUICCKHE
U TUAPOTEOTIOTHUECKHUE
YCJI0BUS, BJIMAIONIUE HA
COCTOSIHUE MacCHBa
TOPHBIX ITIOPOL

[IpenMer ¢pu3UKN TOPHBIX TOPOI.

[InoTHOCTHBIE CBOWCTBA TOPHBIX ITOPOJ.

Henu u 3anaun pU3UKU TOPHBIX TOPOS.

VYipyrue cBOHCTBA TOPHBIX MOPOJ.

[lmactruyeckue cBOMCTBA TOPHBIX MOPOJ.

THuIbl rOPHBIX TIOPOA.

[IpoyHOCTHBIE CBOKCTBA TOPHBIX MTOPO/I.

TpenuHoBaTOCTh TOPHBIX TOPO.

Peonornueckue cBoiicTBa rOpHBIX MOPO/I.

0. Metonb! (hpr3MKHM FOPHBIX TOPOJ.

1. ITaciopT MPOYHOCTH TOPHBIX MOPOJ.

12. HanpsixkeHus B mopojax.

13. T'opHBIE TOPOIBI.

14. Teopus npouHoctTd Mopa.

15. [lopucTocTh FOPHBIX MOPOSI.

16. Peonornueckue MoJIey pa3iuvHbIX CpPEl.

17. Knaccudukanuus Gu3nKo-TeXHUUIECKUX
CBOMCTB F'OPHBIX IIOPOI.

18. ledopmaruu B mopojax.

RBPBOooo~NO~wNE

OIIK-5.2 OueHuBaer u Ilepeuenv 6onpocoe 0na no02omoeKu K
MPOrHO3UPYET IKZAMEHY:
T€OMEXaHUYECKNE buner Nel
IIPOLIECCHI B IIPOLIECCE 1. MuHepansl 1 TOPHBIE IOPOABI UX CTPOEHUE U
CTPOUTENBCTBE U COCTaB.

AKCIUTyaTaluy MOJA3eMHBIX | 2. MexaHu4yeckue CBOKMCTBA TOPHBIX TOPO/I.
00BEKTOB 3. Tepmuyeckue CBOMCTBA TOPHBIX TOPOJ.
buner Ne2

1. T'opHble OpOABI KaK 0OBEKT pa3pabOTKH.
Maccus. ['opnast macca. Ob6pa3zerl.




2. [InoTHOCTHBIE CBOMCTBA MOPO/I.
3. TBepaOCTh TOPHBIX TOPOJI.

bunet Ne3
1. Knnaccugukanus ropHO-TeXHOJIOTHYECKUX
CBOWCTB ITOPO/I.
2. Hampspxenus u aeopmManuy B Opoaax.
3. PapuanuonHbie CBOHCTBa 00pa3Ii0B TOPHBIX
TOPOJ.

buner No4
1. bazoBble PUBUKO-TEXHUYECKUE TTApaMETPhI
TTOPO/I.
2. I30TpOITHOCTh M aHU30TPOITHOCTh TOPHBIX
TTOPO/I.
3. Yupyrue koyiebaHus B MACCUBAX TOPHBIX TTOPO/I.

buner Ne5
1. BnusiHue MuHEpabHOTO COCTaBa U CTPOCHHUS
MOPOJI Ha UX CBOMCTBA.
2. Ilnactuueckue v peosiorH4ecKue CBONCTBA
MOPOI.
3. XKunkoctu u rassl B opojax.

6) HOpﬂ)IOK MMpOBECACHUA l'[pOMe)KyTO‘-IHOi/i aTTeCTalluM, IOKa3aTe¢/JIn U KPUTECPUH

OICHUBAHUA:

IIpomexxyTouHast arrecTanus o JucuuImHe «OHU3uKa rOpHBIX MOPOI» BKIFOYAET
TEOPETUYECKHE BOIIPOCHI, TO3BOJISIFOIINE OLIEHUTh YPOBEHb YCBOCHHS 00yUaIOLIMMUCS 3HAHU, 1

n1abopaToOpHbIE 3a/1aHUs, BBISBIISIIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUN U BIIa/IEHUH,

IMPOBOAUTCH B (bopMe 3alllUThI J'Ia60paT0pHBIX pa60T Y HallMCaHWM T€CTOBBIX 3aJaHUM.

JK3aMeH 110 JJAaHHOM UCUUIUIMHE IPOBOAMUTCS B YCTHOM (popMe MO IK3aMEHAMOHHBIM

6I/IJ'ICTaM, KaXKIbIi U3 KOTOPBIX BKIIFOYACT 2 TCOPCTUUCCKUX BOIIPOCA U OAHO IIPAKTUICCKOC

3aJaHuc.

IToxa3zarenu u KPUTEPHUHA OLICHUBAHUSA IK3aMEHaA:

— Ha OLIEHKY «OTJMYHO» (5 0aioB) — 00y4yaroUuiics: 1eMOHCTPUPYET BHICOKUN YPOBEHb

c(hOpMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE, CUCTEMATHUECKOE U ITyOOKO€e 3HaHHE
yueOHOro MaTepuasa, CBOOOIHO BBIOJIHSAET MPAKTUYECKUE 3aJjaHHsl, CBOOOIHO OTepUpPyeT

3HAHUSAMU, YMCHUSAMU, IPUMCHACT UX B CUTyallUAX MOBBIIICHHOMN CIIOKHOCTH.

— Ha OLIEHKY «Xopo1o» (4 6anna) — o0yyaronuiicst 1eMOHCTPUPYET CPEAHUN YPOBEHD
c(OpMHUPOBAHHOCTH KOMITETEHIIMI: OCHOBHBIEC 3HAHHUS, YMEHHUSI OCBOEHBI, HO JIOIYCKAIOTCS

HC3HAYHUTCIIbHBIC OI_I_II/I6KI/I, HCETOYHOCTH, 3aTPYAHCHUA IPU aHAJIMUTUYCCKUX ONCpalusiaX, IEPEHOCE

3HAHUI U yMCHI/Iﬁ Ha HOBBIC, HCCTAHAAPTHBIC CUTyalluU.

— Ha OIICHKY «Y/0OBJIETBOPUTENbHO» (3 Oayia) — 00yJaronuiics IeMOHCTPUPYET MOPOTOBBII
ypOBEHBb CHOPMUPOBAHHOCTH KOMITETEHITUI: B X0/I€ KOHTPOJIBHBIX MEPOIIPUSATHI TOTYCKAIOTCS

OLIMOKH, TPOSIBIISIETCS] OTCYTCTBUE OT/ACIBHBIX 3HaHUH, YMEHU, HAaBBIKOB, 00Y4aIOLIHICS




HCIBITBIBACT 3HAYUTCIBbHBIC 3aTPYAHCHUA ITPHU ONICPUPOBAHHUHN 3HAHUAMU U YMCHUAMM IIPU UX
MEPCHOCC HAa HOBBIC CUTYAllNH.

— Ha OILICHKY «HeYyJI0BJIEeTBOPUTEIbHO» (2 Oayiia) — 00yJaroIIuics IEMOHCTPUPYET 3HAHUS HE
6onee 20% TeopeTUUecKoro MaTepuaa, JOMyCKaeT CYIIeCTBEHHBIC OIMOKH, HE MOXKET TTOKa3aTh
HHTCIUICKTYAJIbHBIC HABBIKH PCIICHUSA ITPOCTHIX 3aad.

— Ha OIICHKY «Hey10BJIeTBOPUTeIbLHO» (1 6ain) — oOyvaromuiics He MOXKET [MOKa3aTh 3HaHUS Ha
YPOBHE BOCTIPOU3BEICHUS U 00BICHEHUSI MHPOPMAIIUU, HE MOXKET MTOKA3aTh MHTEIUICKTyaIbHbIC
HAaBBIKH PELICHUS MTPOCTHIX 3ajad.

Ilepeuens 6onpocoe 0na nOO20MOBKU K IK3AMEHY:
buner Nel
1. Munepasbl ¥ TOPHBIE OPOIBI UX CTPOCHHUE U COCTaB.
2. MexaHn4YecKHre CBOMCTBA TOPHBIX TIOPOJI.
3. Tepmudeckre CBOMCTBA TOPHBIX MOPOI.

buner Ne2
. l'opnble mopoibl kak 00BeKT pa3padotku. Maccus. ['opHas macca. O6paser.
. IIOTHOCTHBIE CBOMCTBA MOPOJ.
3. TBepaOCTb TOPHBIX TOPOSI.

N —

buner Ne3
. Kimaccudukanus ropHO-TEXHOJIOTHYECKUX CBOKWCTB TIOPO/I.
. Hampspxenus u gegopmanuu B mopozax.
3. Panuanuonnbie cBocTBa 00pa3iioB TOPHBIX MTOPO/I.

N —

buner Ne4
. bazoBble pu3NKO-TEXHUYECKUE MapaMeTphl OPO/I.
. I30TponHOCTH ¥ aHU30TPOMTHOCTH TOPHBIX TTOPOI.
3. Yopyrue kone6aHus B MacCUBaX TOPHBIX MOPOJ.

N —

buner No5
. BiiustHue MuHepaibHOTO COCTaBa M CTPOCHMUSI IOPOJT HA UX CBOMCTRBA.
. [ImacTuyeckue u peosornueckrue CBOMCTBa MOPO.
3. Kunkoctu u ra3bl B mopojax.

N —

Buner Neb
. CTpoeHue, coCTaB M COCTOSTHUE Pa3pbIXJIEHHBIX TOPHBIX MTOPOJ]
. BnusiHne coctaBa v CTpOEHHUS TOPOJT HA UX YIIPYTUe CBOMCTBA.
3. Knaccudukaius TOpHBIX TOPOJ 10 KPETIOCTH

N —

buner Ne7
1. IlpouHocTh 00pa31OB TOPHBIX MOPOJ.
. BsizkocTh, 1po6UMOCTh U a0pa3UBHOCTH MOPO/I.
3. I[lonsipu3zanys ropHbIX MOPOJ

[\S)

buner Ne§
1. Mexanuueckue Mojenu 1eOpMUPOBAHUS TE.
2. TennonpoBOAHOCTh M TEMIIEPATYPOIPOBOIHOCTH MOPO/T
3. TpemuHoBaTOCTh TOPHBIX IOPOJT

buset Ne9



—_ [N ]

—

—

—

—

—

—

[\

N —

. TBEpAOCTb FOPHBIX MOPOJ U MUHEPAJIOB.
. AKyCTHYECKHE CBOMCTBA 00Pa3IlOB TOPHBIX IMTOPO/I.
. TemnoeMKoCTh OPOA.

buier Nel0

. Kimaccudukanus nopoa no ¢pu3H4ecKuM CBOKWCTBAM.
. Kpenocts ropHsIx nopoJ.
. TermoBoe pacumpeHue.

bunetr Nell.

. BiusiHME BHEIIHMX IOJIEN HA TEIUIOBBIE U 3JIEKTPOMArHUTHBIE CBOKMCTBA MTOPO/I.
. Kitaccudukanus pbIxJibIx mopoj.
. BiusiHue yBIa)XHEHUs HA TOPHBIE TTOPOJIBI.

buier Nel12

. OU3UKO-TEXHUUECKHUE MAPaMETPhl PA3PhIXJIEHHBIX IOPO/I.
. Hanpsxenus u nedopmanuu B TOPHBIX MOPOIAX
. [Ipenmet 1 MeToABI GUBUKUTOPHBIX MOPOJ

buner Nel3

. XpyHIKOCTb ¥ IUIACTUHYHOCTH IIOPOJ.
. MaruutHble cBoicTBa 00pa31i0B TOPHBIX MOPOI.
. OU3UKO-TEXHUYECKUE TApaMETPhl TOPHBIX MIOPOJ B MACCHUBE.

buier Nel4

. YIpyrue cBOMCTBaA MOPO.
. [lopucTocTh rOpHBIX OPOJT
. [lepeMenienue KUAKOCTEN U Ta30B B IOPOAAX

buner Nel5

. Bo3zielicTBrE BHENIHUX ITOJIEN HA CBOMCTBA TOPHBIX MTOPO/I.
. PaboTa u mokazaTenu TpyIHOCTH pa3pyLIeHHs
. PactipocTpaHeHne 1 HaKOIJIEHHE TeIula B TOPOJIax

buier Nel6

. BiusiHue MuHepaapbHOro COCTaBa U CTPOSHHS MOPOJ] Ha UX MPOYHOCTh
. O0mrue cBeeHus 0 B3aMMOCBSI3H CBOMCTB MOPO/I.
. CBolicTBa MOpo/I KaK HCTOYHUKHU UH(DOPMAIIHH.

buier Nel7

. DJIEKTPOIPOBOTHOCTb TOPHBIX MTOPOJ.
. CTpoeHue, cocTaB U COCTOSIHUE TOPOAHBIX MaCCUBOB.
. OOHapy»eHHe BKIIOYEHHUH U OMAaCHBIX 30H B MACCHUBAX TOPHBIX MOPOJL

buner Nelg

. Kimaccudukarust ropHO-TEXHOJIOTHYECKUX CBOMCTB FOPHBIX OPOJ
. 3amaun 1 pa3zaesbl U3NKU TOPHBIX MOPOJT
. PU3HYECKUE MPOILECCH] B TOPHBIX MTOPOAAX

buier Nel9

. Knnaccu¢ukanum ropasix mopos
. AGpa3uBHOCTH TOPHBIX TTOPOJT



3. AKycTHUYECKHE XapaKTEPUCTUKHU T'OPHBIX IIOPOJL

buiner Ne20
1. Kpenocthb ropHbIX mopoj. MeToibl onpeaeneHus KodhGUIreHTa KpermocT:
2. Knaccudukanus u nacmopTu3aiys TOPHLIX OPoJI 0 (PU3UYEeCKUM CBOHCTBAM
3. Mcnonp30BaHNE MAarHUTHBIX CBOWCTB MTOPOJI B TOPHOM ITPOU3BOJICTBE



