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1 lenn ocBOEHUS TUCHUILINHBI

Lensimu ocBOEHMSI TUCHUIUIUHBI «DU3NKO-TEXHUYECKUE MapaMeTphl TOPHBIX MOPOI» SIBIIS-
IOTCS: YCBOCHHE CTYACHTaMH 0a30BBIX (DH3MKO-TEXHOJOTHYECKUX IMapaMEeTPOB TOPHBIX MOPOI U
IIPOLIECCOB, a TAaK)KE€ METOJIOB U CHOCOOOB HX OINpPEAETICHHS.; Pa3BUTUE Y CTYJIEHTOB JIMYHOCTHBIX
KauecTB, (hopMHUpoBaHHE NPOPECCHOHATHHBIX KOMIIETECHIIM B COOTBETCTBHH C TPeOOBaHUSMU
®I'OC BO no cnenuansaoctu 21.05.04 I'opHoe aeno.

2 MecTO JUCHHUIJIMHBI B CTPYKTYpe 00pa30oBaTe/ibHOIi MPOrpaMMbl NOATOTOBKH ClelU-
ajJmcTa

JucuuninuHa «PU3HKO-TEXHUUYECKUE IMapaMeTpbl TOPHBIX MOPOA» BXOJIWUT B BapUATUBHYIO
qacTh 010ka 1 00pa3oBaTeNbHONM IPOTPAMMBI.

Jljig u3y4eHust TUCIUILUIMHBI HE0OXOIUMBI 3HaHUS (YMEHHUsI, BIaJACHUs ), ChOPMUPOBAHHBIE B
pe3yJIbTaTe U3YUYEHHUs TaKUX JTUCLUIUIMH KaK «Pusukay, «Marematukay, «I'eonorus», «dusnka
TOPHBIX ITOPOJI».

3nanus (yMEHUS, BIaJICHHsI), TOJIyYCHHbIE TP M3YYCHUU TAHHON TUCIUIUIMHBEI OyayT HeoO-
XOJIUMBI TIPU OCBOCHHE AUCLMILUINH: «YTpaBiIeHHE KaYeCTBOM B3PBIBHBIX paboTy, «Dusuka paspy-
IIEHUsI TOPHBIX TOPOJ IpU OYPEHUU U B3PhIBAHUM.

3 Komnerenuuu o0y4aromerocsi, popmupyemblie B pe3yJibTaTe 0CBOCHUS AU CHHUIIIMHBI
U IJIAHUpYeMble pe3yJibTaThl 00y4eHust
B pesynbrare ocBoeHMS AUCUMIUIMHBI «PU3UKO-TEXHUYECKUE MapaMeTpbl TOPHBIX MOPOI»
oOyyaroImuiicst 10JKeH 001agaTh CIeAYIOUMMHA KOMIIETEHIUSIMU:

CTpyKTypHBIN JIEMEHT

YPpoBEHb OCBOCHUS KOMIETECHITAMN
KOMIIETEHIIUU

ITK-16 roToBHOCTBI0 BHINOJHATH IKCIIEPUMEHTATbHbIE U J1a00paTOPHbIE HCCJIeJ0BAHNS, HH-
TEePNPETHPOBATH NMOJTYyYeHHbIE Pe3YJIbTaThl, COCTABJISATH U 3aIMIIATH OTYEThI

3HaTh - OCHOBHBIE ONpEIeNIEHNUS U TIOHATHUS CBOMCTB rOPHBIX TIOPOJT

- OCHOBHBIE METO/IBI IKCTIEPUMEHTAILHBIX U JIA0OPATOPHBIX HC-
CJICTOBaHHMI CBOWCTB TOPHBIX MTOPOJT

- 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB FOPHBIX MOPO B MPO-
1ecce pa3paboTKH MECTOPOKICHUIM

YMeTh: - O11eHUBaTh MOTYYEHHbIE SKCIIEPUMEHTAIbHBIEC JAHHBIE

- [IpumeHsTh 1abopaTOpHBIE METOBI UCCIEAOBAHUN TOPHBIX TTO-
PO I pELICHUS TUIIOBBIX 3a/1a4 TOPHOr0 ITPOU3BOJICTBA

- [IpuMeHsTH METOIbI aHAJIM3a U 00PAOOTKH TaHHBIX IKCIIEPHU-
MEHTAJIbHBIX U JJa0OpATOPHBIX HCCIEA0BaHUS B TPO(EeCCHOHATb-
HOHM JeITeNbHOCTH

Bnanerts: - TepmuHONOTHEH B paMKax (PU3UKU TOPHBIX MTOPO

- HaBbikamMu 00pa®oOTKH MOTYyYEHHBIX TaHHBIX, COCTaBIATh U 3a-
[IUIIATh OTYETHI

- CoBpeMEeHHBIMH KOMIUIEKCaMU 000py10BaHMs IJisi cOopa U 00-
pabOTKH JaHHBIX O COCTOSIHUH U COCTaBE MOPOJIHBIX MACCHBOB




4 CTpyKTYypa M coJiepKaHue TUCUUIIMHBI
OO0m1as TpyA0€MKOCTh AUCIHHUIUIMHBI COCTABIISIET 4 3aueTHBIX eaunull 144 akaja. yacoB, B TOM YHUCIIE:

— KOHTakKTHas pabota — 17,2 akaj. 4acos:

— ayaurtopHas — 14 akaj. 4acos;

— BHeayauTopHas — 3,2 aKaj. 4acos.
— camMocTosTenbpHas padora — 118,1 akan. yacos;
— MOJrOTOBKA K 3K3aMeHy — 8,7 akaj. Jaca.
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1. O0mue cBeeHHs 0 TOPHBIX Opoaax,| 4
KaK 00beKTe pa3padoTKu
1.1. Crpoenue uropusix nopoxa u nopona-| 4 | 0,5 10 |[Touck nomonnutensHOUW uH-|IIpoBepka  mHAMBHIYaNb-|I1K-16
HBIX MaCCHBOB dbopmanuy 1o 3aJaHHON TeMe  |HBIX 33aJJaHul 3yB
1.2. Metoas! u3yuenus cocrasa u crpoe-| 4 | 0,5 10 |[Touck nomomnutensHOUW uH-|IIpoBepka  mHAMBHIYanb-|I1K-16
HUS TOPHBIX TTOPOJT dbopmanuy 1o 3aJaHHON TeMe  |HBIX 3aJJaHul 3yB
1.3. Bnausaue MmuHepanbHoro cocraa u| 4 | 0,5 10 |[Touck nomomnutensHOUW uH-|IIpoBepka  mHAMBHIYanb-|I1K-16
CTPOEHHUsI TOPHBIX MOPOJI HA UX CBOMCTBA ¢dbopMaluu 1o 3aJJaHHOW TEME |HBIX 3a/laHul 3yB
1.4. BnusHue BHEIIHUX (aKTOPOB Ha 4 105 10 |[Touck nomomnutensHOW uH-|IIpoBepka  mHAMBHIYaNb-|I1K-16
TOPHO-TEXHOJIOTUYECKHE TTapaMeTpPhI Top- dbopmanuu 1o 33JaHHON TeMe  |HBIX 33aJJaHul 3yB
HBIX 110POJT
1.5. Biusinue BHeMHUX Toyiel Ha HU3u- 4 105 2 10 |IlogroroBka k JaboparopHO-|3ammura abopatopHoit pa-|I1K-16
KO-TEXHUYECKHE MapaMeTpbl TOPHBIX O- MPAKTUYECKOMY 3aHSATHIO 00THI 3yB
pon
1.6. B3aumocCBsI3b U MacopTU3aIUS 4 105 10 [Mouck pomomuurenpHOW uH-|IIpoBepka  mHAMBHIYyab-|I1K-16
CBOMCTB F'OPHBIX NTOPOJ dbopMaluu 1o 3aJJaHHON TEME |HBIX 3a/IaHui 3yB
Hroro no pasneny 4 3 2 60 |CamocrosiTeqbHOe u3ydenue KoHTpo/bHas padora
Yy4eOHOM M HAY4YHOH JMTepa-
TYpBbI
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2. Bausinune (pu3NKO-TeXHHYECKHUX Ma- 4
pPaMeTpPOB ropHLIX MOPO HA TEXHOJIO-
rH4ecKue Mpouecchl
2.1. ®usuko-rexHonorndyeckue ocHosel| 4 | 0,5 1 12,7 |Ilouck pomomHuTEnbHOM WH-|IIpoBepka unanBuayansb- | [1K-16
OypoBBIX paboT dbopmanuu 1o 3aJaHHON TeMe  |HBIX 33aJJaHUl 3yB
2.2. O0mumii MexaHu3M U CTaJuH paspy- 4 105 1/11 12 [Touck npomonuutenbHOM uH-|IIpoBepka unauBuayansb- | [1K-16
IICHHSI TOPHBIX TIOPOJT B3PBIBOM (dbopMaIu 1o 3aJJaHHOM TEME  |HBIX 3a/IaHUi 3yB
2.3. @®usmueckue ocHOBbBI »kckaBauuu| 4 | 0,5 /11 12 ITouck pomonHUTENBHOM WH-|IIpoBepka unanBuayansb- | [1K-16
TOPHBIX TTOPOJ, dbopmariu 1o 3aJaHHON TeME  |HBIX 3aJaHui 3yB
2.4. ®usnyeckue OCHOBBI Teopuu pesa-| 4 | 0,5 1 10 |[Touck nomomnutensHOUW uH-|IIpoBepka  mHAMBHIYanb-|I1K-16
HUs, (ppe3epoBaHUS W KOMAHWS TOPHBIX (dbopMaIu 1o 3aJJaHHOM TeME  |HBIX 3a/IaHUN 3yB
TIOPO/I.
2.5. Mexannueckoe npoOsienne u m3-| 4 | 0,5 1 10 |Ilomuck pmonomHUTEeNbHON WH-|[IpoBepka  mHIUBHYah-|[1K-16
MeJlbUeHHE TOPHBIX TOPOJ B Mpoliecce dbopMaruu 1o 3aJaHHOM TEME  |HBIX 3a1aHU 3yB
nepepabOTKH MOJIE3HBIX HCKOTTAEMBIX
2.6. ®usnyeckne ocHOBBI TpaHcnopTtupo-| 4 | 0,5 1 8,1 |Ilouck pononHutenbHoM wuH-|IIpoBepka  uHaMBUAYah-|[1K-16
BaHUE KaPhEPHBIX IPY30B (dbopMaIu 1o 3aJJaHHOM TeME  |HBIX 3a/IaHui 3yB
Hroro no pasneny 4 3 6/2U| 58,1 |Camocrositensnoe wusydenue| Pedepar
Yy4eOHOM M HAY4YHOH JuTepa-
TYpPbI
Hroro no kypcey 4 6 2 |6/21N IHoaroroBka K 3K3amMeHy JK3aMeH
HToro nmo qucuuiinue 4 6 2 |6/2A| 118,1




5 Oopa3oBaresbHBbIC H HH(POPMAIIMOHHBIE TEXHOJIOTHH

s peanuzanuu mperycMOTPEHHBIX BUAOB y4eOHOH paOoThl B KayecTBe 00pa3oBaTEIbHBIX
TEXHOJIOTHIl B NpPENnoJaBaHUU JUCHMIUIMHBI «DU3HKO-TEXHUUYECKUE IMapaMeTpbl TOPHBIX MOPOI»
UCIOJIB3YIOTCS TPAAUIIMOHHAS TEXHOJIOTHS U TEXHOJIOTHS MPOOIEMHOr0 00yUeHusl.

[Tepenaya HEOOXOAUMBIX TEOPETUYECKUX 3HAHUN M (POPMHUPOBAHKUE OCHOBHBIX IPEIOCTABIIE-
HUU 10 Kypcy «DHU3UKO-TEXHUYECKHE MapaMeTPhbl TOPHBIX IOPOJ» MPOUCXOAUT C UCIOIb30BAHUEM
MYJIBTUMEAUIHHOTO 000pyI0OBaHUSI.

Jlekiuu mpoxomAT B TpaauIMoHHOW (opme, B ¢dopme JeKnui-uHpopmaius, JIEKIHi-
KOH(EepEHINH, JNEeKIUi-KOHCYIbTAlUi U MPOOJIEMHBIX JeKIMiA. TeopeTudeckuii marepuan H3Jo-
JKEHHBIH U OOBSICHEHHBIM CTYACHTaM Ha JIEKIMSIX-UH(GOPMALUAX, MOJICKUT CaMOCTOSITEILHOMY
OCMBICJIEHUIO U 3allOMUHAHUIO. TeopeTHueckuid Marepuaig Ha MPOOJIEMHBIX JIEKUUSX SIBISIETCA pe-
3yJbTaTOM YCBOCHHS MOJyUYE€HHOW WH(GOPMALMU MOCPEICTBOM IMOCTAHOBKHU MPOOJIEMHOr0 BOMpOca H
noucka myTel ero perreHus. Ha JeKuMsIxX — KOHCYJIbTalUsAX M3JI0KEHHE HOBOT'O MaTepHajia COIpo-
BOXIAETCS IOCTAHOBKOM BOIPOCOB M IUCKYCCHEHN B IOMCKAaX OTBETOB HA 3THU BOIPOCHI.

[Tpu mpoBeneHUM MPAKTUYECKUX 3aHATHI MCHOJB3YIOTCS padoTa B KOMaHJE U TPAAUIMOH-
HBI CEMHUHAP.

CamocTosrenbHas paboTa CTUMYJIUPYET CTYAEHTOB B MPOIECCE MOATOTOBKU JOMAILHUX 3a-
JTAHUU U JOKJIA/I0B JUIsl IPAKTUYECKUX 3aHATUM MPU NOATOTOBKE K UTOIOBOM aTTECTALlUH.

6 YueOHO-MeTOAMYECKOE 00ecriedeHre CAMOCTOATEIbHOI padoThl 00y4ar0IHXCH

3agaHus 1o nepBoOMy pasjaeiny:

3aoanue Nel

Hanucats noknan u paspabotars npeseHTanuio Ha Temy: (CTpoeHue TOpHbIX MOPOA U IO-
POIHBIX MaccuBOB. (DU3UKO-TEXHUYECKHME M TOPHO-TEXHOJOTMYECKHE XAPAKTEPUCTUKH IOPOI.
[TpoyHOCTE M paspylieHHE MaccuBa rOpHbIX nopox. CraTudeckas, AMHAMHUYECKAs M JUIMTEIbHAs
MPOYHOCTH TOPHBIX MOPOI.).

3aoanue Ne?2

Hanucars fgoknan u pa3pabotarh npe3eHTanuio Ha Temy: (PaspyiieHne ropHbIX MOPOJ Ia-
poirkaMu. MexaHu3M U CUJIOBBIE XapaKTePUCTHKHU BpallaTelbHOro OypeHus ropusix nmopon. Kmac-
cudUKaIHs CIOCOOOB W CTAHKOB JIJIs1 OyPEHHsI TOPHBIX TTOPO/T. ).

3aoanue Ne3

Hammcars noknan u pazpaborats npe3eHTanuio Ha Temy: «CrnocoObl U CpelicTBa TEPMUUYECKO-
ro OypeHust TOpHBIX Opo1», «[IpOU3BOIUTENBHOCT U DHEPro3aTpaThl OYPOBBIX CTAHKOBY, «DU3H-
YECKUE OCHOBBI TEPMHUYECKOTO M TEPMOMEXAHUIECKOTO OYPEHHSI TOPHBIX TTOPOJI».

3aoanue Nod
Hamucate noknaa u pa3zpaboTarh mMpe3eHTaIuio Ha Temy: PaccMoTpeTh cienmuduky omnpese-
JICHUSI OCHOBHBIX MTApaMETPOB PACIIOJIOKEHUST CKBAKUHHBIX 3apSJIOB.

3adanue No5

Hamucate mokian u paspaborarh mpe3eHTannio Ha TeMy: «Tumbl 1poOUIIOK W OCHOBHASI MX
XapaKTepUCTUKaY», «MexaHndeckoe IPOoOJIeHne U U3MelbYeHHe TOPHBIX MOPOJ B IpoIecce mepepa-
OOTKH IOJIE3HBIX HCKOMMAEMBIX .

Ilepeuensb TeM pedepaToB AJisi BTOPOro pa3jena:

Tema 1. MexaHu3M U CHJIOBBIE XapaKTEPUCTUKHU BPAIIATEILHOTO OYpEHHUS TOPHBIX MOPO/I.
Tema 2. ®u3uveckre OCHOBBI TEPMHUYECKOTO U TEPMOMEXaHUYECKOTO OypEeHHUs TOPHBIX O-

pon



Tema 3. Biusnue ko3¢ ¢uimenTa pa3pbixjieHusi TOPHOH Macchl Ha HANOJIHEHUE KOBILA CO-

IMPOTHUBJICHUC DKCKaBaIllUuM.

Tema 4. JIpobnenne nopoj ynapHoil Harpy3koid. OCHOBHBIE MTOKa3aTeNn KauecTBa Apoliie-

HUA FOpHOfI MAacCCBhI.

Tewma 5. TpancnopTupoBaHue KapbepHBIX I'Py30B. BUbl TpaHCIIOpTa M UX JKCILTyaTalMOH-

HBIC I10KAa3aTCJIN.

BOIIpOCbI AJIA MOATOTOBKH K 3K3aMEHY IO JHCHUILIMHE «DU3UKO-TEXHHUECKHE mapa-

METPLI TOPHLIX IIOPOI»

arONE

[1510THOCTHBIE CBOMCTBA FTOPHBIX MTOPOI.

[InacTryeckue cBOKWCTBA FOPHBIX MOPOJ.

TuIbI TOPHBIX TIOPOA.

TpemuHoBaTOCTh TOPHBIX IOPOL.

Uro Takoe omnepaunoHHas cucrema? Kakue TpeOoBaHUS NPENbIBISIIOT K ONEPALlMOHHBIM CH-
cremam?

MeTto1bl pU3UKH TOPHBIX TOPOJ.

[TopucTocTh rOpHBIX MOPOA,.

Knaccugukarus Gu3nKo-TeXHUIECKUX CBOMCTB TOPHBIX TTOPOJ.

MuHepassl 1 TOPHBIE IOPOBI UX CTPOECHUE U COCTAB.

. MexaHn4yeckue CBOMCTBAa 00pa3IlOB TOPHBIX ITOPOJI.

["opuble moposl kKak 00BbEeKT pazpadboTku. Maccus. ['opHas macca. Obpaser.
bazoBbie PU3NKO-TEXHUYECKUE ITapAMETPhI MTOPOI.
PU3HKO-TEXHUYECKHE TapaMeTPbl TOPHBIX MOPOJI B MACCHUBE.

. Mexannueckue Mojenu 1eHOpMUPOBAHUS TEIL.

MeTtobl KOHTPOJIA 3a TCXHOJIOTHYCCKUMHU ITPOICCCAMMU.

. Bansane CTPOCHUSA IOPOJ Ha UX ITPOYHOCTb.

BausHue BHENTHUX OJIEH Ha MMPOYHOCTb IT'OPHBIX TOPOA.

. BinsiHue BHENIHUX OJI€N Ha yIIpyrue napameTpsl FTOPHBIX MTOPO/I.

BausHue BHEITHUX (I)aKTOpOB Ha 3JICKTPOIIPOBOJHOCTb T'OPHBIX IMOPOX.

. Bo3zneiicTBHE MAarHUTHOTO MOJISI HA TOPHBIE TOPO/IBI.

B3peiBaeMOCTh TOPHBIX MOPO/I.

[Toka3zarenu OyprMOCTH TOPHBIX TTOPOJ.

[Toka3zarenb TPYAHOCTH pa3pyLIEHUS TOPHBIX TOPOJ.
OKCKaBUPYEMOCTb.

[Toka3zarenb TpyAHOCTH TPAHCTIOPTUPOBAHMUSL.

[Ipotecc npobnaeHns U U3MENbUYCHHUS.

[Tony4yenne nHGOpMaLIUK NIPH pa3BeAKe MECTOPOKICHHIH.
[TacrmopTH3anys rOpHBIX MOPO/I.

. [poGiienne HerabapuTHBIX KYCKOB.

KomOuHMpoBaHHBIE METO/IBI Pa3pYIICHHUS.
Konrtpoabnas padora:
Bapuanr 1

1. HazoBuTe OCHOBHBIE TUIIBI TOPOA U PYA, pazpabaThIBa€MbIX BAalllUM T'OPHBIM HpPEIIpUS-

THEM.

2. Ucnonw3ysa nuteparypy, ONpeAeanuTe CKOPOCTh paclpoOCTPaHEHUs! NMPOAOIbHBIX U IOIe-

PCYHBIX YIIPYTUX BOJIH B TOPHBIX IMOPOAAX OJId MECTOPOKACHHUA BAIICTO IMPCATIPUATHUSA.



3. MeroT 111 3HaUEHUE ANEKTPUUYECKUE U MarHUTHBIE CBOMCTBA TOPHBIX MOPOJ B TEXHOJIO-
THYECKUX TMpoIieccax, MPOU3BOAUMBIX Ha BareM npeanpustuu? Eciau HeT, TO Balie MHEHHE O BO3-
MO>XHOCTH UX UCIOJIb30BAHUS B MMPOIECCaX TOPHOTO MPOU3BO/ICTBA.

4. OnumuTe TUAPABIMYECKUE W Ta30JMHAMUYECKHE CBOWMCTBAa TOpHBIX mopon. IlosicHuTe,
KaK ¥ T'JIe OHU YYUTHIBAIOTCS Ha KOHKPETHOM IPUMEpPE BAIIETO MPEANPUSTHS.

5. TpanuIMOHHBIE ¥ HETPAAUITMOHHBIC CIIOCOOBI BO3JICHCTBHUS HA TOPHBIE TIOPOJBI C LEIBIO
WX pa3pylICHUSI U BOZMOXHOCTbh UX TPUMEHEHHUS Ha BallleM MPEANPUSITHH.

Bapuaunt 2

1. HazoBuTe OCHOBHBIE TUIIBI PyJ U HOPOJ, pa3padaTbiBa€Mble BAILIUM T'OPHBIM IPEIIPUS-
tueM. Kakue u3 yka3aHHbBIX BaMH IIOpOJl OCaZo4Hble, MeTaMoppuieckue, marmarudeckue? Kakue
CKaJIbHbIE, CBSI3HBIE, PBIXJIbIE?

2. Kakue aseKkTpuueckue CBOICTBAa TOPHBIX MOPOJ], CIArarollidX MECTOPOXIECHUE Ballero
HpeapUsITHsI, BaM K3BeCTHbI? Eciy HET, TO Mo JIUTEpaTypHbIM HCTOUYHHKAM IPUMEPHO YKAKUTE
BO3MOYKHBIN MOPSAJOK 3TUX CBOMCTB. [laiiTe Kkiaccu(UKalKIO TOPHBIX MOPOJ M0 BEIMYUHE 3JIEK-
TPUYECKON MPOBOJMMOCTH U OOBSCHUTE PA3HYIO JEKTPUYECKYIO MPOBOAMMOCTD TOPHBIX MOPOA C
HO3HULIMU KBAaHTOBOM TEOPHH.

3. YkaxxuTe 3HaYeHUE PEOJIOTUYECKUX CBOMCTB FOPHBIX MOPOJ /ISl PELIEHUS 3a/1a4 TOPHOIO
npou3BocTBa. [TokakuTe Ha KOHKPETHBIX IPUMEpPaxX BALIETo MPEIIPUATHS.

4. KaxoBa cBsI3b MEX/ly CKOPOCTBIO YIPYT'HX BOJIH B TOPHBIX ITopoaax U moayiaem FOunra?

5. OnuumTe CynHOCTb 3JIEKTPOMArHUTHOTO CI1oco0a pas3/ienky Herabapura 1 BO3MOXKHOCTb
€ro IPUMEHEHUS Ha BallleM IPeIIpUSITHH.

Bapuant 3

1. HazoBuTE OCHOBHBIE TUIIBI PYJ U MOPOA, pazpabaThIBa€MbIX BalllUM T'OPHBIM HpPEIIpUS-
THeM. JaliTe XapakTepUCTUKY BallIEr0 MECTOPOKIEHHS COIVIACHO €r0 FEHE3UCY.

2. VKaxXuTe U3BECTHBIE BaM ITOKAa3aTeln npeaciioB NpOYHOCTH Ha CXKATHUEC, PACTAXKCHHUC,
C/IBUT, U3THO JUIsl MOPOJI, CIIAralolIMX MECTOPOXKAEHUE Ballero npeanpustus. Eciu Het, To, Monb-
3YyACh JIMTCPATYPHBIMU UCTOYHHUKAMU, IIPUMCPHO OIMMPEACIIUTE UX.

3. OnuimuTe OCHOBHBIE ITApaMETPhI KauecTBa UCKOMAaeMbIX yriel. Mcnonp3oBaHue akycTu-
YEeCKHX CBOMCTB AJId IIPOBECACHH A ONCPATUBHOI'O KOHTPOJIA 30JIbHOCTU KaMCHHBIX yrneﬁ.

4. M3BecTHBI 111 TEIUIOBBIE CBOMCTBA MOPOJ HA BallleM NpeanpusaTuu? Eciau HeT, TO OThIIu-
TC UX IMPUMCPHBIC 3HAUCHUA B JIMTCPATYPHBIX UCTOYHUKAX. Kakoe BnusHue Ha TEIIOBBIE CBOMCTBA
TOPHBIX MOPOJ] OKAa3bIBAIOT IOPUCTOCTH U BIAXHOCTH? [IoKakuTe Ha KOHKPETHBIX IIPUMEpaXx.

5. K xakomy kitaccy nmo 6ypuMOCTH OTHOCSITCSI IOPO/IbI BAILIErO MPEANPUATHS, OMUIINTE Me-
TOJIbI €€ ONpeeIIeHUs?

Bapuaunt 4

1. Ha3oBuTe OCHOBHBIE TUIIBI Py U MOPOA, pa3pabaThiBaeMble BAIIUM T'OPHBIM MPEIIpPHs-
THEM. YKOKUTE CPEAHUN MUHEPAIBHBIN COCTaB ATUX MOPOJ, PYA U UX CTPOCHHE.

2. OOBsICHUTE, KaK U3MEHSETCS CKOPOCTh MPOIOJIBHBIX U MOMEPEUYHbIX BOJH, MOaylb KOHra
u koogdunment [lyaccona npu HarpeBe MopoJ 10 TEMIIEPaTyphl BbIIIE 300°C?

3. Kakue metozbl u npruOOpsl BOJIH U3BECTHBI JUIs ONPEIEICHUS KPEMOCTH U aOpa3uBHOCTH
TOPHBIX MOPOJ B 1a00OPaTOPHBIX U MPOU3BOACTBEHHBIX ycioBusAx? [IpuBenanute abcomoTHbIE 3HAYE-
HUS KO3(PPUIHUEHTOB KPENoCTH M aObpa3sMBHOCTH OCHOBHBIX THUIIOB MOPOJA U PYJ MECTOPOXICHHS
Balllero NMpeAnpUsTUs.

4. OObscHHUTE, KaK BIMSAET IJIOTHOCTH Mopoja Ha moaynb HOHra, CTokca, BCECTOPOHHETO
c)KaTus, OTHOCTOPOHHETO CKaTusl, Kak u3MeHsercs ko3ddumuent [lyaccona ¢ yBennyeHHeM TEM-
neparypsl? IIpuBenure npumepsl.



5. K KaKOMy Knaccy 10 B3pBIBaeMOCTI/I OTHOCATCSI HOpOI[BI Balicro Hpe,[[HpI/ISITI/ISI, OITUIIIUTC
METO/IbI €€ OnpenesIeHus?

Bapuaunr 5§

1. HazoBuTe OCHOBHBIC TUIBI PYA U MOPOJ, pa3pabaThIBacMble BAIlIM T'OPHBIM IIPEIIPHs-
tueM. Kakue ¢pusndeckne CBONCTBA ITHX MOPOA U Pyl BaM U3BECTHBI?

2. Kak ocymecTisieTcs epeiaya Teria B OJHOPOAHBIX TBEPABIX CpeJax COTJIACHO COBpe-
MEHHOH TeopuH TeraonposoaHocTH? J[aTh onpeaencHne TeMIepaTypornpoBOAHOCTH.

3. CrienanbHbIe TOPHO-TEXHOJIOTUYECKUE TTOKA3aTeIH MOpoJ (TBEPIOCTh, XPYIKOCTb, JPO-
OMMOCTb, B3pBIBAEMOCTh) U UX POJIb B MpOIleccaXx FOPHOTro Mpou3BoAcTBa. IloscHuTEe HA mMpuMepe
BAILICTO MPEATIPHUSATHSL.

4. VYxaxute neGOopMallOHHbIE XapaKTEPUCTUKHU TOPOJ U py[, pa3padaTbiBa€MbIX BallluM
TOPHBIM TIPEIPUSATHEM.

5. OnuumTe CBOMCTBA, ONPEIEISIIOIINE YCTOWYMBOCTh OOPTOB KapbepOB M OTBAJIOB JJIA 110-
PO Pa3IMYHBIX THUIIOB.

Bapuaunrt 6

1. Ha3zoBuTe OCHOBHBIC THUIBI PYA U TMOPOJA, pa3padaThIBAEMbIX BallUM MPEANPUSTHEM.
OnuiuTe TPeIUHOBATOCTh TOPHBIX MOPOJ] BAIIIETO MECTOPOKIACHHS U METOJIBI €€ ONPEICIICHUS.

2. Kakue (pu3nKo-TeXHUUECKHE XapaKTePUCTUKH TOPHBIX MOPOJ], CIAraroluX MECTOPOXKIe-
HUE Balllero MPEeANpUsITHs, BaM U3BeCTHBI? Ecnu HET, TO, MOIB3YsACh TUTEPATYPHBIMH UCTOYHUKA-
MU, TOIBITAUTECH UX ONPEICIHTD.

3. OOBSICHUTE, YTO BJIUSET HA CKOPOCTh PACIPOCTPAHEHUS YIPYTUX BOJH B TBEPABIX Cpe-
nax? Yrto BAMSET HA U3MEHEHUE KO3(PPHUIIMEHTOB 3aTyXaHHUsl, TIOTJIOMIEHHS, TeOMETPUIECKOTO pac-
X0k ieHus? Jlalte moHsATHE aKyCTHYECKOM KECTKOCTH TOPHBIX TTOPOJI.

4. Yto Takoe MPOYHOCTh TOPHBIX MOpoA, ee ¢usmueckas npupona? Kakoe BrnusHue Ha
MPOYHOCTh TOPHBIX MOPOJI BALIETO TOPHOTO NMPEANPUATHS OKa3bIBAET MUHEPAIbHBIN COCTAB, MOPHU-
CTOCTb, BIaKHOCTb, TeMIEpaTypHbIil GpakTop? [IpuBeauTe KOHKPETHBIE IPHUMEPHI.

5. BeleMKka, MEXaHMYECKOE OTAEIICHHE ITOPOJ OT MACCUBA, YIKCKABUPYEMOCTb.

Bapuaunr 7

1. Ha3oBuTE OCHOBHBIE TUIIBI PYA U MOPOJ, pa3padaTbiBa€MbIX BalllUM IpeanpustueM. Jlai-
Te KJIacCu(UKAMI0 MUHEPAJIOB Balllero MECTOPOXKICHHS 110 XMMHUYECKOMY cocTaBy. UTo Takoe ak-
1eccopHble MUHepaibl? X 3HaueHue B HApOJITHOM XO35HCTBE.

2. Kak BimsieT cozeprkaHue jkenes3a B py/ie U TeMIepaTypHbIi (pakTop Ha MarHUTHbIE CBOM-
cTBa TOpHbIX mopoa? OObsicHUTE, 00sA3aTeabHO JU (EPPOMATHUTHBIE MOPOJABI JOIKHBI XOPOIIO
IIPOBOAMTD AIEKTPUUECKUI TOK?

3. OnummTe HanOosiee U3BECTHBIE METO/Abl U TEXHUYECKUE CPEJICTBA ONpEesIeHUsI TOPHO-
TEXHOJIOTHYECKUX XapaKTEPUCTHK TOPHBIX MOPOJI B TAOOPATOPHBIX YCIOBHUSX.

4. Kakoe BIMsHHME OKA3bIBAIOT XapAKTEPUCTUKH Pa3pBIXJIECHHBIX FOPHBIX MOPOJ HA OTBAJIO-
o0Opa3oBaHue, CKJIQAMPOBAHUE MOJE3HOI0 MCKOMaeMoro M TpaHcrnoptupoBanue? [lpuBenute mpu-
Mepbl U3 PadOTHI BAIIETO MPEANPUATHS.

5. JIpobnenue 1 n3MenbYeHHE MOJIE3HOI0 UCKOMAaeMoro B IpOOMIIKAaX M MEIbHULAX, 3aTpa-
ThI DHEPTUU Ha TAHHBIE IIPOLIECCHI.

Bapuanrt 8

1. Ha3oBUTE OCHOBHBIE THUIIBI PYA U MOPOJ, pazpadaThiBaeMbIX BallluM npenanpustuem. Ka-
KHe€ KIacCU(pUKAILMK TOPHBIX OPOJ MPUMEHSIOTCS Ha BallleM MPeapUsATUN?



2. Kakue nabopaTropHble U HATYpHBIE METOJBI MPUMEHSIOTCS Y Bac Ha MPEINPUSTHU IS
onpezeneHus: GU3NKO-TEXHUYECKUX MTapaMeTpOB MOPOJ?

3. Kak BIUSAIOT HA MPOYHOCTHBIE CBOMCTBA TOPHBIX MOPOJ CKOPOCTH MPUIIOKEHUS HArPy3KU
U HanpsbKeHHoe coctosiHue nopon? [lpuBenute npumepsl.

4. I'me 1 Ha KakWX MpOIeccax BaIlero MPEANPHSTHS BBl MPEIJIOKWIA ObI HUCIIOJIB30BATh
TEIJIOBOE BO3AeicTBUE HA Topoay? Urto s aToro HyxHO? byaer iu pentadenpHO?

5. [lepemernienue ropHbIX MOPOJI, MOKA3aTEIb TPYJAHOCTU U TPAHCIIOPTUPOBAHUS, B3PbIBHAS
JIOCTaBKa PyJibl.

Bapuauntr 9

1. Ha3oBuTe OCHOBHBIE THIBI PYA M MOPOJ, pa3pabaThiBa€MbIX BalIuM IpeanpustueM. Kak
U B Kakoi Mepe (PU3MKO-TEeXHHUYECKHE CBOMCTBA 3TUX PYI M MOPOJ HCIIOJIB3YIOTCS y Bac Ha Mpak-
tuke? [IpuBenuTe KOHKPETHBIE IPUMEPBI.

2. Kakum 00pa3oM Ha MpaKkTUKE MOMXHO HUCIIOJIb30BATh OTJIIMYUE B CKOPOCTAX YIPYTUX BOJIH
B PA3JIMYHBIX TOPHBIX [TOpOAAx?

3. [TonsiTue 00 anexkTpuyeckoil nonsgpuzauuu. [Ipu kakoil TeMneparype CerHeTo3JIeKTPUKU
TEPSIIOT CBOIO nossipu3annto? [Ipuseaure npumepsl.

4. Kakoe BIUSHUE OKa3bIBAIOT MEXaHMUECKHUE CBOWCTBA FOPHBIX MOPOJ Ha IPOEKTUPOBAHUE
TOPHO-TEXHOJIOTMYECKHUX IPOLECCOB, HA KOHCTPYUPOBAHME M MCIOJIb30BAaHUE TOPHBIX MAlllUH U
MEXaHU3MOB B IIPOU3BOJICTBE?

5. Tepmuueckuit cnoco® OypeHus U pa3pylleHus: HerabapuTa U BO3MOXKHOCTb UX IIPUMEHe-
HUs Ha BallleM HPEAIPUITHH.

Bapuant 10

1. HazoBute OCHOBHBIEC THITHI PYJ] M TIOPOJ, pa3padaTbiBAMbIX BalllUM MPEeINpUsTHEM. BoI-
JIeNuTe U JJaliTe XapakKTepUCTUKY OCHOBHBIM IOPOJ000pa3yIoIMM MUHEpaJlaM Balllero MeCTOPOXK-
JICHUS.

2. Yem oOycnoBieHbl OTIMYMS B (U3UKO-TEXHUYECKUX CBOICTBAaX W MOBEAECHHUE MOPOJ B
o0pasIax 1 MacCuBe, a TAKXKe MaCCHBA TOPHBIX MOPO U Pa3phIXJIEHHOH TOPHON MacChl?

3. Kak Ha mpakTHKe HCHOJb3YIOTCS pa3inune B OObEMHBIX M YJIEJIbHBIX BECax FOPHOU MO-
POIBI M1 MUHEPAJIOB, a TAaK)Ke 3HAYUTEIbHAsI Pa3HUIA B IUIOTHOCTH IMOJIE3HOTO MCKOMAEMOTo M ITy-
CTOW NOpOABI?

4. Kak moapa3aessioTcst 10 4acToTe yIpyrue KojaeOaHus, pacipoCTPaHIOMNECsS B TBEPIBIX
cpenax? Kakue MeTo/ibl B HACTOsIEE BpeMs IPUMEHSIOTCS TSl OTPE/IEIeHNs] aKyCTHUECKUX Tapa-
METPOB yIPYrux KojaedaHun?

5. B kakux ciny4asx NpUMEHSIOTCS T€OTEXHOJIOTHYECKUE METO/Ibl TOOBIUM MOJIE3HBIX UCKO-
MaeMBbIX.



7. OneHOYHbBbIE CPEACTBA /IJIsl IPOBEIeHUS MPOMEKYTOYHOM aTTeCTALMHU

a) [lnanupyembie pe3yJbTaThbl 00yUYeHHs U OLlEHOYHbIE CPEACTBA ISl POBEACHUS MPOMEKYTOUHON ATTeCTAlUM:

Crpyxk-
TYPHBII
3JIEMEHT

KOMIIE-
TCHLUH

[TnaaupyemMsble pe3yabTaTsl 00ydeHUS

Or1eHOUHBIE CpeaCTBa

ITK-16 roToBHOCTBHIO BBINOJIHATD IKCIEPUMEHTAIbHbIE H J1a00PaTOPHbIE HCCIeI0BAHNS, HHTEPNPETHPOBATDH NMOTyYeHHbIEe Pe3yIbTaThl, COCTABJIATH U 3aIUINATH OT-

YE€Thl

3HaTh

- OCHOBHBIE ONpe/IeICHNS U TOHATHS CBOMCTB
TOPHBIX TIOPOJ

- OCHOBHBIE METOIbI SKCTIEPUMECHTAIBHBIX H JIa-
OOpaTOPHBIX HCCIIEAOBAHUI CBOWCTB TOPHBIX I10-
pon

- 3aKOHOMEPHOCTH N3MEHEHHSI CBOMCTB TOPHBIX
MOPOJI B MpoIiecce pa3pabOTKH MECTOPOKICHUI

BOHpOCH JJIs1 IOATOTOBKH K 3K3aMEHY !

1.

© 0N gk wN

NNOMNNNNNRPERERPERERLERPRERE
O WNE O O®NOOUA~AWNERO

IInoTHOCTHBIE CBOWCTBA TOPHBIX TOPOA.

IInactuyeckue cBOCTBA TOPHBIX MOPOSI.

Tunel rOpHBIX OPOJ,.

TpemrHoBaTOCTh TOPHBIX TOPOA.

Uro Takoe onepannonHas cuctema? Kakue TpeOoBaHMS IPEIBSBIAIOT K ONEPAIIIOHHBIM CHCTEMaM?
MeTtonp! pU3UKH TOPHBIX TTOPOJ.

ITopucrocTh rOpHBIX TOPOL.

Krnaccudukaius pu3rKo-TEXHHUECKUX CBOWCTB TOPHBIX MTOPO/T.

MuHepaisl ¥ TOpHbIE TOPOJBI UX CTPOCHHUE U COCTAB.

MexaHnueckre CBOMCTBa 00pa3ioB TOPHBIX MOPOJI.

. T'opHele opozs! kak 00beKT pazpadorku. Maccus. ['opras macca. Obpasen.
. ba3oBble pu3MKO-TEXHUYECKHE TApaMETPhl TOPOI.
. DU3HKO-TEXHMYECKHUE MTapaMeTpbl FOPHBIX MOPOJI B MACCHBE.

Mexannyeckue MOACIIN Z[e(bOpMI/IpOBaHI/ISI TCII.

. MeToabl KOHTPOJIS 32 TEXHOJIOTUYECKUMHU MIPOLECCAMHU.

. BimsiHue cTpoeHus mopoJl Ha UX MPOYHOCTb.

. BnusiHue BHENTHMX MoJIed Ha NPOYHOCTh TOPHBIX MOPO/.

. BunsiHue BHEIIHUX MOJIEH Ha ynpyrue napaMerpsl TOPHBIX OPOA.

. Bnmstane BHEITHUX (aKTOPOB HA HIEKTPONPOBOAHOCTH TOPHBIX ITOPO/I.

Bo3nelicTBe MArHUTHOTO TOJIsI HA TOPHBIE TOPOIBI.

. B3pbIBaeMOCTb FOpHBIX OPOLL.
. Iloxazarenn 6yprMOCTH TOPHBIX TOPOJI.
. Iloxa3zarens TpyAHOCTHU pa3pyLIEHUS TOPHBIX OPO.

OKCKaBHPYEMOCTb.

. Iloka3zarens TPyAHOCTH TPAHCIIOPTUPOBAHUSL.




Ctpyk-

TYpHBIN
3IEMEHT ITnanupyemsle pe3yabTaThl O0ydeHUs OrneHouHBIE CpEACTBA
KoMIIe-
TEHLUH
26. IIpomuecc nqpoOieHNs 1 N3METbYCHHS.
27. TlomyueHne HHPOPMALINH TIPH Pa3BEAKE MECTOPOKICHUI.
28. TlacmopTH3anus TOPHBIX MTOPO/I.
29. JIpobneHue HerabapUTHBIX KYCKOB.
30. KoMOUHHpOBaHHbIE METO/IBI PA3PYIIEHHUS.
YMmets - OLeHMBATh TOTYYEHHBIE KCIIEPUMEHTAIbHEIE Ilepeuens Tem pedeparoB
JIaHHbBIE
- [IpumensATh TabOpaTOPHBIC METOBI HCCIIE0BA- Tema 1. MexaHU3M 1 CHIIOBBIE XapaKTEPUCTUKH BPALIATEIILHOTO OypeHHs TOPHBIX ITOPOI.
HHUH TOPHBIX TTOPOJ JUIS PEILICHUS TUIIOBBIX 33124 Tema 2. Pazpymenne ropHbIX OPOJ IAPOIIKaMU
TOPHOTO IPOU3BOACTBA Tema 3. @u3ndecKkre OCHOBBI TEPMHIECKOTO M TEPMOMEXAHNUECKOTO OYpEHHS TOPHBIX ITOPO]
- [IpumensTh MeTo bl aHAIN3a U 00pabOTKH JIaH- Tema 4. MexaHM3M U CUJIOBBIE XapaKTEPUCTUKU BPALIATENbHOTO OYpEeHUS TOPHBIX MTOPO/I.
HBIX DKCIIEPUMEHTAJIBHBIX U J1a00paTOPHBIX HC- Tema 5. Bausinne koodurrenTa pa3pbIxiieHus TOPHOH MacChl HAa HAaIlOJTHEHHE KOBILA COMPOTHUBIIE-
clieIoBaHus B IPO(ECCHOHANIBHOM NeATeTbHOCTH | HUE DKCKaBaLMH.
Tema 6. [Ipobnenne mopos yaapHoi Harpy3koil. OCHOBHBIE MTOKa3aTeNH KauecTBa ApOoOIeHUS TOPHOK
Macchl.
Tema 7. TpancnopTupOBaHUE KapbepHBIX I'Py30B. BUbI TpaHCIIOPTa U UX 3KCIUIyaTallUOHHbIE I10Ka-
3aTeru.
Bnanets - TepmuHoOJIOTHEH B paMKax (PU3UKH TOPHBIX MO- 3agaHus no nepBoMy pasiedny.

pon

- HaBbikamu 06pabOTKH MOTYUEHHBIX JAHHBIX, CO-
CTaBJIATH U 3aLIUIIATH OTYETHI

- CoBpeMEHHBIMU KOMILIEKCAMH 000PY/I0BaHUsI
Jutst coopa 1 00pabOTKM JaHHBIX O COCTOSTHHU M
COCTaBe MOPOIHBIX MACCHBOB

Radanue Nel

Hanucarts goknajn u pazpaborats npe3eHtanuio Ha temy: (CTpoeHHe TOPHBIX MOPOJ U MOPOIHBIX Mac-
crBOB. PU3NKO-TEXHUIECKUE U TOPHO-TEXHOJIOTHUYECKHUE XAPAKTEPUCTHKU TOPoJ. [IpouHOCTh U pa3pyleHue
MaccuBa ropHbix nopoj. Ctaruveckast, AMHAMUYECKAs U JUTUTEIbHAS IPOYHOCTh TOPHBIX MOPO/I. ).

Raoanue Ne2

Hanwucats nokiaan u pa3paboTarh mpe3eHTanuio Ha Temy: (PaspylieHHe ropHBIX MOPOM MIApOIIKaMHU.
MexaHH3M U CHJIOBBIE XapaKTEPUCTUKU BPAIIATSIILHOTO OypeHus: ropHbIX mopox. Kiaccudukamnms crmoco6os
U CTaHKOB JUIsI OyPEHHUs TOPHBIX MTOPO/L.).

3aoanue Ne3

Hanwmcats mokiian u pa3paboraTh Mpe3eHTalui0 Ha TeMy: «CIoco0bl B CpeaicTBa TEPMHUYECKOTO Oype-
HUSl TOPHBIX TOPOa», «[IpOM3BOIUTENBHOCTE U IHEPro3aTpaThl OYPOBBIX CTAaHKOBY», «DH3HYECKHE OCHOBBI
TEPMUYECKOTO U TEPMOMEXaHUYECKOTO OYPEHHUS TOPHBIX MTOPOI».

Raoanue No4




Crpyxk-
TYpHBIN
3JIEMEHT

KOMIIe-
TEHIIUU

ITnanupyemsle pe3yabTaThl O0ydeHUs

OrneHouHBIE CpEACTBA

Hamnucats noknan u pa3pa60TaTb NPE3CHTAIUIO Ha TEMY: PaCCMOTpeTL CHeHI/I(l)I/IKy OIIPEACICHUA OC-
HOBHBIX MMapaMETPOB PACIIOJIOKCHUA CKBA)KMHHBIX 3apA10B.

Raoanue Ne5

Haricats mokman v pa3paboTars Mpe3eHTaIrio Ha TeMy: « THITBI IPOOMIOK M OCHOBHAS MX XapaKTepH-
CTHKay», «MexaHndeckoe IpoOJIeHIe W U3MeIbUeHIEe TOPHBIX TIOPO B TPOIlecce mepepaboTKy MONE3HBIX HC-
KOIIAE€MBIX».

KonrpoabHas padora.
Bapuanrt 1

1. Ha3oBuTE OCHOBHBIE THIIBI TOPOJ U PYJ, pa3pabaThIBaCMBbIX BaIllUM TOPHBIM IPEATIPUSITHEM.

2. Vcnonw3yst nuTepaTypy, ONpelesuTe CKOPOCTh PACIpOCTPAHEHUS IMPOMONBHBIX M IMOIEPEUHBIX
YIOPYTUX BOJH B TOPHBIX MOPOAAX I MECTOPOKACHUS BALLIETO NMPEIIPUATHSL.

3. MmeroT 1 3Ha4YeHHE 3JIEKTPUYECKHE U MarHUTHBIE CBOWCTBA TOPHBIX MOPOJ B TEXHOIOTHYECKHUX
npoIeccax, IPOU3BOJUMBIX Ha BalleM Mpeanpuatun? Ecnu Hert, To Balle MHEHHE 0 BO3MOXKHOCTH HX HCIIOJIb-
30BaHMs B IPOLIECCAX TOPHOTO MTPOU3BOJICTBA.

4. OnuuuTe rUApaBINYECKUE U ra30JUHaMUYECKUE CBOMCTBA ropHbIX nopoj. IloscHuTe, Kak u riae
OHU YYHTBIBAIOTCS HA KOHKPETHOM IIPHUMEPE BALIETO NPEANPUITHS.

5. TpaguioHHBIE U HETPaIUIMOHHBIE CIIOCOOBI BO3ACHCTBUS HA TOPHBIC MOPOJBI C HENbI0 UX pa3-
PYLIEHHS. U BO3MOXKHOCTh X MIPHUMEHEHMSI Ha BallleM MPEIIPUATHH.

Bapuaunt 2

1. HazoBuTe OCHOBHBIC THIIBI PYyJ M TOPOJI, pa3padaTbiBaeMble BAIlIMM TOPHBIM mpenmnpustueM. Ka-
KHe U3 yKa3aHHbBIX BaMH IOpO/]] 0Cal0uHble, MeTamopduueckue, Marmaruueckue? Kakue ckaibHble, CBSI3HbIC,
peIxiBIe?

2. Kakue 3JeKTpuiecKre CBOHCTBA FOPHBIX MOPOJ, CIIAaraloiuX MECTOPOXKAEHHE Ballero IpeIpHs-
THs, BaM M3BeCTHBI? Ecii HeT, TO 1o juTepaTypHbIM HCTOYHUKAM MPUMEPHO YKAXKUTE BO3MO>KHBIH ITOPSIO0K
9THX CBOMCTB. JlaiiTe KiaccU(UKaIMIO TOPHBIX MOPOJ IO BEINYNHE 3JIEKTPUUIECKON MPOBOIMMOCTH U 00BsIC-
HUTE Pa3Hylo 3JIEKTPUUECKYIO IIPOBOJMMOCT FTOPHBIX MOPOJI C MO3UIMH KBAHTOBOH TEOPHH.

3. YKaxuTe 3HaUE€HHE PEOJIOTUYECKHX CBOWCTB OPHBIX MOPOJ JUIA PEIICHHs 3a/1a4 TOPHOT'O IPOH3-
BoJicTBa. [TokaXkuTe Ha KOHKPETHBIX NIPUMEPAxX BALIETO MPEIIPHATHSL.

4. KakoBa CBsI3b MEX/y CKOPOCTBIO YIIPYTHX BOJH B TOPHBIX MOpoiax U MoaysieMm FOura?

5. OnumuTe CyHIHOCTH ANEKTPOMArHUTHOTO crocoda pasfenkyd HeradapuTa W BO3MOXKHOCTH €ro
TIPUMEHEHHMS Ha BallleM IPEIIPHUSITHH.




Crpyxk-
TYpHBIN
3JIEMEHT

KOMIIe-
TEHIIUU

ITnanupyemsle pe3yabTaThl O0ydeHUs

OrneHouHBIE CpEACTBA

Bapuant 3

1. HazoBuTe OCHOBHBIC THUIIBI PYJ ¥ TIOPOJ, pa3pabaThIBACMBIX BAIIM FOPHBIM MpeanpusTueM. Jlaii-
T XapaKTEPUCTHUKY BAIIEro MECTOPOXKICHUS COTIIACHO €ro IeHe3Ncy.

2. YKaxuTe U3BECTHBIC BaM ITOKA3aTEIH MPEICIOB MIPOYHOCTH Ha CXKATHE, PACTSDKEHHE, CABHT, H3THO
JUTSL IOPOJI, CIATAIOIIAX MECTOPOXKIICHHE BalIero mpeanpusaTus. Eciu HeT, To, MONB3ysCh TNTepaTypHBIMA UC-
TOYHHUKAMH, TIPUMEPHO OIIPEICITUTE UX.

3. OmumuTe OCHOBHBIC IMapaMeTphl KadecTBa MCKOMAEMBIX yriieil. Mcmomp3oBaHHe aKyCTHIECKHX
CBOWCTB ISl IPOBEICHUS ONEPATHBHOTO KOHTPOJIS 30JbHOCTH KaMEHHBIX yTIICH.

4. V3BecTHBI JIM TEIUIOBBIE CBOMCTBA MOPOJ Ha BamleM IHpeanpustTuu? Eciau HeT, TO OTBHIMTE HX
NPUMEPHBIC 3HAYCHHUA B JIUTCPATYPHBIX UCTOYHUKAX. Kakoe BiusiHHE Ha TEMIOBBIE CBOMCTBA TOPHBIX ITOPOJ
OKa3bIBAIOT IOPUCTOCTH U BIIAXXHOCTH? [lokakuTe Ha KOHKPETHBIX IpUMepax.

5. K xakoMy kiaccy mo OypHMOCTH OTHOCSTCS MOPO/BI BAalllero MPeINpUsITHs, OMUIIUTE METOAbI ee
onpezeneHus?

Bapuaunt 4

1. Ha3oBuTe OCHOBHBIE THIIBI P[] ¥ IOPOJ, pa3padaTsiBaeMble BAalllMM TOPHBIM MPEAIPHATHEM. YKa-
XKHTE CPEIHUI MUHEPAIBHBII COCTaB 3TUX HOPOJI, PYA U UX CTPOCHHE.

2. OOBsICHUTE, KaK M3MEHSETCSI CKOPOCTh MPOIOJIBHBIX U MONEPEYHBIX BOJIH, MOaylb FOHra n ko3 g-
durment ITyaccona mpy HarpeBe MOpoOJ 10 TeMreparypsi Beime 300°C?

3. Kakue meTonsl U MpHOOPHI BOJIH M3BECTHBI IS ONPEeNIeHUsI KPETIOCTH U aOpa3suBHOCTH TOPHBIX
HOpOJ B J1Ia0OPaTOPHBIX M NMPOU3BOJCTBEHHBIX ycioBusax? [IpuBeanTe abCOOTHBIE 3HAUSHUST KOIDPUIIUCH-
TOB KPETOCTH U a0pa3MBHOCTH OCHOBHBIX THIIOB IOPOJ M PYI MECTOPOXKICHHS BaIIero MPEATPHATHS.

4. O0BsCHUTE, KaK BIUSIET TUIOTHOCTH MOPo Ha Moaysb FOHra, CTOKCa, BCECTOPOHHETO CXKATHSI, OJI-
HOCTOPOHHETO CXaTus, Kak u3MeHsercss kodpoumuent [lyaccona ¢ yBenmuenneM temnepatypsl? [Ipusenure
MIPUMEPEI.

5. K xakoMy kjaccy Mo B3pbIBa€MOCTH OTHOCATCS MOPOJBI BAIIEro MPEANPUATHUS, ONUIINTE METObI
ee ornpeneaeHus ?

Bapuant §
1. Ha3oBuTe OCHOBHBIE THIIBI PYyJ M MOPOJI, pa3pabaTeIBacMble BAIIMM TOPHBIM mpenmpusatHeM. Ka-

K#e (pU3NIECKHe CBOIMCTBA ATHX MTOPOJI M PYA BaM M3BECTHHI?
2. Kak ocymecTBnseTcs mepepada Terla B OJHOPOTHBIX TBEPABIX CPelax COTIIACHO COBPEMEHHOM
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TEOPHHU TEIIONPOBOIHOCTH? JlaTh ompeeseHre TeMIIEPaTypOIIPOBOIHOCTH.

3. CneuunanbHble TOPHO-TEXHOJOTMYECKUE MTOKA3aTeNH Mopo]] (TBEPAOCTh, XPYIKOCTh, APOOUMOCTb,
B3pPBIBAEMOCTh) U UX POJIb B IIPOLIECCaX TOPHOI0 MPOU3BOACTRA. [osicHUTE Ha MpUMepe BAILLETo MPEeAIPUSTHS.

4. Ykaxure nedopManMoOHHBIE XapaKTEPUCTUKH MOPOJI M PYyH, pa3pabaThbIBaeMbIX BalllMM T'OPHBIM
TIPEATIPHUATHEM.

5. Onummre cBOWCTBA, ONMPEACIAIONINE YCTOMIMBOCTS OOPTOB KaphepoB M OTBAJIOB AJISI TOPOA pas-
JIMYHBIX TUIIOB.

Bapuaunrt 6

1. Ha3oBuTe OCHOBHBIE THIIBI PyX M IMOPOA, pa3padaThlBaeéMbIX BalIMM mpeinpustueM. Onumuire
TPEIIMHOBATOCTh FOPHBIX MOPO/I BAIlIEro MECTOPOXKIACHHS U METOABI €€ ONPEeICHUS.

2. Kakne Gpu3HKO-TeXHHYECKHE XapaKTEPUCTUKU TOPHBIX MOPOJ, CArarollinX MECTOPOXKICHUE Balle-
TO MPENpHUATHs, BaM U3BecTHBI? Eciu HeTt, TO, NONB3ysICh JIMTEPATYPHBIMU MCTOYHHKAMH, MOMBITAUTECH X
OIPEJIeINTb.

3. OOBsICHUTE, YTO BIMSAET Ha CKOPOCTh PACIPOCTPAHEHHUS YNPYTHX BOJNH B TBEpABIX cpemax? Uro
BJIMSIET HAa M3MEHEHHE KO3(D(DHUIMEHTOB 3aTyXaHusl, IIOMJIOICHHNS, FEOMETPUIECKOro pacxoxaeHusn? [laire mo-
HSTHE aKyCTHYECKON KECTKOCTH TOPHBIX IOPO/I.

4. Yrto Takoe MPOYHOCTH FOPHBIX MOpPOJ, ee (u3nueckas npupoaa? Kakoe BIMsHHE Ha NMPOYHOCTDH
TOPHBIX MOPOJ BaLIero TOPHOTO HPENNPHATHS OKa3bIBACT MHHEPAJbHBIH COCTaB, MOPUCTOCTH, BIAYKHOCTD,
TeMnepaTypHblid paktop? [IpuBeanTe KOHKPETHBIE IPHMEPBI.

5. BeleMKa, MEXaHIYECKOE OTAENCHUE OPO] OT MACCUBA, IKCKABUPYEMOCTb.

Bapuaunr 7

1. Ha3oBuTe OCHOBHBIE THITHI PYA W HOPOA, pa3pabaThIBaeMBIX BalllMM IpeanpusTueM. Jlaite kimac-
CHU(UKANI0 MIHEPAJIOB BAaIIeT0 MECTOPOXKACHHUS 10 XMMHYECKOMY COCTaBy. UTO Takoe aKIECCOpPHBIE MHHE-
panel? Mx 3HaueHUE B HAPOJAHOM XO3AHCTBE.

2. Kak Bimsier coneprkaHue kelie3a B pyAe M TeMIepaTypHbI (pakTop Ha MarHUTHBIE CBOWCTBA rop-
HBIX 1Iopoa? OOBsAcHHUTE, 00s3aTENBHO JIM (peppOMarHUTHBIE TOPOABI JOIDKHBI XOPOIIO IPOBOIUTE 3JEKTpHUIe-
CKull TOK?

3. Onmmmre Hanbosee W3BECTHBIE METOJbI W TEXHMYECKHE CPEACTBA ONpENeNeHHs TOpHO-
TEXHOJIOTHYECKUX XapaKTEPUCTUK TOPHBIX ITOPOJI B JJAOOPATOPHBIX YCIOBHSX.

4. Kakoe BIMsSHHE OKa3BIBAIOT XapaKTEPUCTUKN Pa3PBIXJICHHBIX TOPHBIX MTOPOJ HAa O0TBajI000pa3oBa-
HHUE, CKIIaJANPOBAaHKE ITOJIE3HOTO MCKOMAeMOro W TpaHcnopTupoBaHue? [IpuBenute nmpumeps! u3 paboTHI Ba-
LIETO NPEINPUATHS.
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5. JIpoGneHue 1 n3MenbueHHE TI0JIE3HOTO NCKOMAeMOro B IpoOMIIKaX U MENbHHIAX, 3aTPaThl SJHEPTUU
HAa JIaHHbIE IIPOIIECCHI.
Bapuant 8

1. Ha3zoBuTe OCHOBHBIE THIIBI DY/ U MOPOJ, pa3pabaThiBa€MBbIX BalluM mpennpustueM. Kakue kmac-
cu(UKaAIMK TOPHBIX MOPOJ] MPUMEHSIOTCS Ha BallleM MPEIIPUATHN?

2. Kakue nabopaTtopHble U HATYpHBIE METO/IbI IPUMEHSIIOTCS Y BaC HA MPEANPHUIATUHH AJSI OTpeese-
HUsI QU3UKO-TEXHUYECKHUX [IapaMeTPOB MOpoa?

3. Kak BIHUSIOT HA IPOYHOCTHBIE CBOWCTBA FOPHBIX MOPOJ] CKOPOCTh MPUIOKEHHS HATPY3KH M HATP -
KeHHoe cocTosiHue nmopo? [IpuBeure nprUMepsI.

4. I'me 1 Ha KakuX IpOLECCax Balero MPEANPHATHS Bbl NPEITIOXKUIN OBl UCIIONb30BaTh TEILIOBOE
Bo3JeiicTBUE Ha mopoay? Uto s aToro Hy>kHO? bynet iu peHTabenbHO?

5. IlepeMerieHre TOPHBIX MOPOJI, TOKA3ATEIb TPYIHOCTH M TPAHCIIOPTHPOBAHUS, B3PbIBHASI IOCTABKA

pyZAbL

Bapuant 9

1. Ha3oBuTE OCHOBHBIE THITBI Py U NTOPOJ, Pa3padaThIBaeMbIX BalllMM NpeanpustueM. Kak u B kakon
Mepe (PU3MKO-TEXHHUYECKHE CBOWCTBA 3THX PY[ M HOPOJ UCIONIB3YIOTCS Y Bac Ha npaktuke? [IpuBenure KoH-
KPETHBIE TPUMEDEI.

2. KakuM 00pa3oM Ha NPaKTUKE MOKHO HCIIOJIb30BaTh OTIMYHME B CKOPOCTSX YNPYTHX BOJH B pas-
JIMYHBIX TOPHBIX HOPOAax?

3. IlonsTre 06 anexTpuueckoi mosgpu3anuu. Ilpyn xakoi Temmeparype CEerHETOIEKTPUKH TEPSIIOT
cBOIO noJsipu3anuio? [IpuBenuTe mpuMepsI.

4. Kakoe BIMSHHE OKa3bIBAIOT MEXaHMYECKHE CBOICTBA TOPHBIX MOPOJ] HAa NMPOEKTHPOBAHHE TOPHO-
TEXHOJIOIMYECKUX MPOLIECCOB, HA KOHCTPYUPOBAHKUE U UCIIOJIB30BAHUE TOPHBIX MAIIMH U MEXaHU3MOB B IIPO-
n3BOJCTBE?

5. Tepmuyeckuii crioco® OypeHust M pa3pylleHHs HerabapuTa M BO3MOKHOCTb MX HPUMEHEHHUS Ha
BallleM IPEAIPUATUN.

Bapuant 10

1. HazoBure OcHOBHBIE THIIBI Y/l U MOPOJ, pa3padaThIBAEMBIX BallUM IMpenpuiTHeM. Beinenure n
JlaiiTe XapaKTepPUCTUKY OCHOBHBIM ITOPOI000pa3yIONIM MUHEPAJIaM BAIlIeT0 MECTOPOIKICHHS.

2. Uem 00yCIIOBIICHBI OTJIMYNSA B (PU3UKO-TEXHUIECKUX CBOWCTBAX W IOBEACHHE TOPOA B 0Opa3max u
MAacCHUBE, a TAK)KE MAacCHBa FTOPHBIX MOPOJ U Pa3phIXJICHHON TOPHOH MaCcChl?
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3. Kak Ha mpakTHKe HCIOIB3YIOTCS pa3inyie B O0bEMHBIX U YACIbHBIX BeCaX TOPHON MOPOJBI U MHU-
HEPAJOB, a TAK)KE 3HAUUTEIIbHAS PA3HUIIA B TUIOTHOCTH ITOJIC3HOTO UCKOMAEMOT0 U IMyCTO# MOpOoIbI?

4. Kak moipa3/ieisFoTCs 10 4acTOTe yIPYyrue KojaeOaHus, pacpOCTPaHIIONIAECS B TBEPAbIX cpeaax?
Kakue MeTo b B HACTOSAIIECE BpEeMs MIPUMEHSIFOTCS [UIS ONPECICHHS aKyCTHYCCKUX MapaMeTPOB YIPYTHUX KO-
1ebanuii?

5. B kakux ciydasx OPUMEHSIOTCS Te0TEXHOJIOTHYECKHUE METOBI OOBIYH MOIE3HBIX HCKOMACMBIX.




0) Ilopsaaok npoBeeHUs] MPOMEKYTOUHOM aTTeCTAllMU, OKA3aTeJIM M KPUTEPHH OlLie-
HUBAHMSA:

[TpomexyTouHas arTectanus Mo AUCUUIUINHE «DU3NKO-TEXHHUECKUE MapaMeTpbl TOPHBIX
MOpPO/I» BKIIIOYAET TEOPETUYECKUE BOMPOCHI, MO3BOJIAIOIINE OIICHUTh YPOBEHb YCBOCHHUS 00yYaro-
MIMMUCS 3HAHUH, U TIPAKTHYECKUE 3a/laHMsl, BBIABISIONINE CTEIIEHb C(HOPMUPOBAHHOCTH YMEHUH U
BJIQJICHUM, IPOBOAUTCS B (hOpMe HK3aMEHa.

DK3aMeH 10 JaHHOW JMCUUIUIMHE IPOBOAUTCS B YCTHOM (hopMe 1Mo IK3aMEHAlMOHHBIM Ouie-
TaM, KaX/IbIil U3 KOTOPBIX BKJIIOYAET 3 TEOPETUUECKUX BOMpOCa.

IMoka3aTeu U KPUTEPUU OLIEHNBAHUS IK3aMeHa:
— Ha OIICHKY «OTJIHYHO» (5 OaysIOB) — 00yJaromuics 1eMOHCTPUPYET BRICOKUH ypOBEHBb C(HOpMU-
POBaHHOCTH KOMIIETEHIIUI, BCECTOPOHHEE, CHCTEMATHYECKOE U TITy0OKOe 3HaHue y4eOHOro MaTe-
puasia, CBOOOIHO BBIMIOJIHAET MPAKTHUECKUE 3aJJaHusl, CBOOOIHO ONEPUPYET 3HAHUSAMU, YMEHUSIMU,
NPUMEHSET UX B CUTYalUAX IMOBBIIICHHOHN CI0KHOCTH.
— Ha OIICHKY «X0po1o» (4 6amia) — o0yJaroIuiics AEMOHCTPUPYET CPEIHUN ypoBEHb chopMuUpo-
BAaHHOCTH KOMIIETEHIUI: OCHOBHBIC 3HAHHSI, yMEHUSI OCBOCHBI, HO JIOIYCKAIOTCSl HE3HAYUTEIIbHBIC
OIIMOKU, HETOYHOCTH, 3aTPYTHEHUS MPU aHATUTUYECKUX OMepalusiX, IepeHOce 3HAHUI U YMEHHIA
Ha HOBBIC, HECTaHJAPTHBIC CUTYaIlHH.
— Ha OLIEHKY «y/J0BJeTBOPUTEILHO» (3 Oana) — o0yyarouics 1eMOHCTPUPYET MOPOTOBBIN ypo-
BEHb C(POPMUPOBAHHOCTH KOMIETEHIINI: B X0€ KOHTPOJIBHBIX MEPOTPHUSATHIA JOMYCKAIOTCS OLIHO-
KU, TIPOSIBIISICTCS] OTCYTCTBUE OTENbHBIX 3HAHUI, YMEHUH, HABBIKOB, 00YyUaIOIIUNACS UCTIBITHIBACT
3HAYUTEIbHBIC 3aTPYAHCHUS TIPU ONIEPUPOBAHIH 3HAHUSMH U YMEHHMSIMH IIPU UX NIEPEHOCE HA HO-
BbIE CUTYaIIUU.
— Ha OLICHKY «HEY/I0BJIETBOPUTEIbHO» (2 Oaia) — 00yJaromuiicss IEMOHCTPUPYET 3HAHUS HE 00-
nee 20% TeopeTHyecKoro Marepuana, 10MyCcKaeT CyleCTBEHHbIEC OIMOKH, HE MOXKET MOKa3aTh UH-
TEJJICKTYaJIbHBIC HABBIKK PEUICHHUS IPOCTHIX 33/1a4.
— Ha OLIEHKY «HeYy/10BJIeTBOPUTEIbHO» (1 6armt) — oOyJaromumiics He MOKET MOKa3aTh 3HAHHS HA
YPOBHE BOCTIPOU3BENICHHS U OOBSICHEHUSI HH()OPMAIIHH, HE MOXKET IMOKa3aTh HHTEIICKTYaJIbHbIC
HABBIKU PEUICHHsI MPOCTHIX 33/1a4.
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2. 'onuapos, C.A. ®usnka ropHbeIX OO : puzndecKue siBiIeHus U 3(HEKTHl B MPAKTUKE
TOPHOTO TTPOM3BOICTBA [ DIEKTPOHHBIN pecypc] : yueoHoe mocobue / C.A. 'onuapos, [1.H. [Tamen-
koB, A.B. [InmoTHukOBa. — DnekTpoH. gaH. — Mocksa : MUCUC, 2016. — 27 c. — Pexum n0-
cryma: https://e.lanbook.com/book/93655. — 3aru. ¢ skpaHa.

3. Snuenxko, ['.A. ®usuka ropHsix nopoa. [ITOTHOCTHBIE CBOMCTBA TOPHBIX MOPOJ U (haKTO-
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CTyMa: AJisi aBTOPU3. MOJIb30BATENECH.
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"JINBPOKOM", 2010. — 360 c.
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2. YronpaukoB B.K., CumonoB I1.C. MarHuTHble CBOMCTBA TOPHBIX MOPOJA. MarHUTOrOpCK:
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r) [Iporpammuoe o6ecnneuenue u UHTepHeT-pecypcebl:
IIporpammuoe odecnevyenue

Haunmenosanue I10 No noroBopa Cpok neicTBUS JIUIIEH3UU
MS Windows 7 J-1227 ot 08.10.2018 11.10.2021
H-757-17 ot 27.06.2017 27.07.2018
J1-593-16 ot 20.05.2016 20.05.2017
J-1421-15 ot 13.07.2015 13.07.2016
MS Office 2007 Ne 135 ot 17.09.2007 0eccpodHo
Kaspersky Endpoind Security | Z1-300-18 ot 21.03.2018 28.01.2020
1151 Ou3Heca-CTtaHIapTHBINA J-1347-17 o1 20.12.2017 21.03.2018
J1-1481-16 ot 25.11.2016 25.12.2017
11-2026-15 oT 11.12.2015 11.12.2016
7 Zip CBOOOJTHO pacmpocTpaHsemMoe | 0eccpouHO

HHuTepHer pecypcesl

1. MexayHapoHas cripaBouHas cucrema «Iloampea» polpred.com orpacis «Ob6pa3oBanue,
Hayka». — URL: http://edication.polpred.com/.

2.HammonanbHast ”HGOPMaIIMOHHO-aHATUTHYECKasi cucTeMa — Poccuiickuii MHIEKC HAyYHOTO 1TH-
tupoBanus (PUHIL). - URL: https://elibrary.ru/projest_risc.asp.

3. Tlouckosas cucrema Akaaemus Google (Google Scholar). - URL: https://scholar.google.ru/.

4. UndpopmannonHas cucrema — EnuHoe OKHO J1ocTyna K HHPOpMalMoOHHbIM pecypcam. - URL:
http://window.edu.ru/.

9 MaTtepuajibHO-TEXHHYECKOe o0ecnevyeHne TUCUMIIMHBI
MartepuanbHO-TEXHHUECKOE 00ecTieueHIe TUCITUTUIMHEI BKITIOYAECT:

Tun u Ha3BaHWE ayJUTOPHUH OcHanieHue ayJInTopum
VYyeOHble ayAUTOPUH I IpoBeie- | MynbTUMEIUIHbIE CPEeICTBA XpaHEHUS, TIepeiaul U Mpej-
HUS 3aHSATUH JIGKIIMOHHOTO TUTIA CTaBJIeHUS MH(OpMALIUN
VY4eOHnble ayauropuu i nposene- | JlabopaTopHble yCTaHOBKU, U3MEPUTEIbHBIE TPHUOOPHI JIIs
HUS Ta00PaTOPHBIX 3aHATUI BBITIOJTHEHUS JTAOOPATOPHBIX PaboT:

— MamuHsl yHUBEpCalbHbIe UCTIBITATEIbHBIE HA pac-
TsDKEHUE, CKaTHE, Cpe3.

— IIpuGops! 11t U3MEPEHUsT aKyCTUYECKUX U MarHHUT-
HBIX XapaKTEPUCTHK.

— HcnpiTaTenbHbIe KOPBI, CUTa, 00EMOMEPHI IS
orpezieNIeHUs] TOPHOTEXHUYECKUX XapaKTEPUCTHK.

— DIEKTPOHHBIE BECHI.

— Ileun Tepmuyeckue.
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Tun u Ha3BaHue ayuTOpUN

OcHalleHne ayauTopun

Y4eOHbIe ayAUTOpUH IS TPOBEIE-
HUSA NIPAKTUYECKUX 3aHATUH, TPYII-
MOBBIX U MHJIUBUAYAJIbHBIX KOH-
CyJIbTALIMM, TEKYLIEro KOHTPOJIA U
IIPOMEXKYTOUYHOM aTTECTALNKU

Jlocka, MyJIbTUMEIUUHBIN IIPOEKTOP, SKpaH

IMToMmerienus g caMOCTOSITEILHON
paboThl 00yUYarOIIUXCSI

Iepconanbubic KoMIbIOTEPHI ¢ makeTrom MS Office, Bbixo-
70M B IHTEpHET U C JOCTYIIOM B 3JICKTPOHHYIO HH(OpMa-
[IMOHHO-00Pa30BaTEIBHYIO CPEly YHHBEPCHTETA

[Tomerienue uIst XpaHEHHS U TIPO-
(UITAKTUYECKOTO 00CITYKUBAHUS
y4eOHOT0 000pyIOBaHHS

Cremtaxu 7S XpaHeHHs Y9eOHO-HATIISTHBIX TTOCOOHIA 1
y4eOHO-METOJMUECKON JOKYMECHTAIIHH.




