MMWHOBPHAYKU POCCUIN
OSENEPAINBHOE MOCYAAPCTBEHHOE BIOMKETHOE OBPA3OBATE/TbHOE YYPEXKOEHVE
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(PreoOy BO «BI'Y»)
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PABOYASA NPOrPAMMA YYEEHOW OUCLUMIINHBI

B1.B.25 TexHun4yeckaga menmopauma rpyHToB

1. Koa n HaumeHoBaHue HanpaBneHus noarotoBku: 05.03.01 «"eonormna»

2. Mpodcdunb NoAroToBKU:  MOUCKKU, pasBedka NoA3EeMHbIX BOL U MHXEHEepPHO-reonornyeckme
N3bICKaHUS

3. KBanudumkauma BbInycKHUKA: Oakanasp

4. dopma obyyeHus: o4Has

5. Kachenpa, oTBevarowlan 3a peanmsauunio AUCLUMNIIUHbBI: kadpegpa ruaporeonoruu,

NHXXEHEPHOW reonormm u reoakonormm

6. CocTtaBuTenu nporpamMmmbi: Kypunosu4y Angpen 3ayapaoBuy, K. r.-M. H., JOLEHT

7. PekomeHaoBaHa: Hay4YHO-METOAMYECKMM COBETOM reoriorm4eckoro dakynbTeTa,
npotokon Ne 7 ot 24.06.2021

8. YueOHbIN roa: 2024 - 2025 CemecTp(bl): 7



9. Llenn n 3apgaum y4ebHON ANCLUUNIINHDI

Llernbro oceoeHus y4ebHOoU OucyurniuHbl S819€mcs:

- nonydyeHue bakanaspamu 3HaHul U rnpedcmaeneHul o0 crocobax UCKYCCMBEeHHO20
YIYyYUWEHUST UH)XEeHePHO-2e0/102U4eCKUX ceolicme epyHmMos.

3adayu y4ebHoU OuCyurnIuHsbI:

- U3y4YeHue MexaHu3ma U3MeHeHUl, 803HUKarWUX 8 epyHMOBOM Maccuee 8 pesyribmame
MPUMeEHEeHUsT mex urnu crnocoboes e20 3aKpernieHus;

- U3yYeHue cyuwecmeyuux mexHonoaul npeobpasosaHusi ceolicme epyHma;

- OUeHKa B03MOXHOCMU [PUMEHeHUs1 Memod08 mexHUYecKol Menuopauuu 8
KOHKDEMHbIX UHXEHEPHO-2€0/102UHECKUX YCII08USIX.

10. MecTo y4ye6HOM AMCUMNNUHBLI B CTPyKType OMOIT:

bnok b1, auncumnnuHa BapuaTUBHOM 4acTu, PopMMpPyeEMON yvacTHUKamMu obpasoBaTenbHbIX
OTHOWeEHUN. TpeboBaHMEe K BXOOHbIM 3HAHWUSIM, YMEHWSM W HaBblkaM MO AUCLMNIIMHAM:
OakanaBpbl [OOMKHbI oObGnagaTb 3HaHMAMM ©GasoBbix aucumnnuH  («Obwasa reonorusy,
«JluTonornsi») n  OUCUMNIIMH  UHXEHepHO-reonornyeckoro uukna («OCHOBbI WHXEHEPHOM
reonornny, «lpyHToBeaeHune», «MeTtoabl WHXEHEPHO-FeoNOrMYEeCcKUX U reOKPUOOrmyecKnx
nccnenoBaHuiy).  OucumnnmHa npefwecTByeT TakMM Kypcam WHXEHEPHO-reonorn4eckoro
uukna kKak «MHxeHepHas reonorusi MECTOPOXOEHUN NOMNE3HbIX UCKONaeMbIX», «HXeHepHas
reosiornsi HedpTerasoBbliX MECTOPOXKAEHNN Y.

11. NMnaHupyeMble pe3ynbTaTbl 0Oy4YeHUA NO AUCUUNNUHE (3HAHUA, YMEHUs, HaBblKM),
COOTHECEHHble C MNJlaHUpyeMbiMU pe3ynbTaTaMuM OCBOEHUA obGpa3oBaTerbHOWM
nporpaMmmbl (KOMNETEHLUSAMMU) U MHAUKATOPaMU UX JOCTUXKEHUS:

Kog HasBaHue Koa(bl) UHankaTop(bl) MnaHupyemble pe3ynbTatbl 00y4eHus
KOMMNeTEHLMUN

lK-3 CriocobHocmb lK-3.2 lMposodum 3HaTb: COBpEeMEHHble MEeTOAMKM MpoBeAeHUs
rnpoeodume pacyemel reoTEXHUYECKMX  pacyeToB  ONA  OLEHKM
2udpozeornoauyeck ycmou4usocmu YCTONYMBOCTM rPyHTOBOro mMaccuBa "
ue u UHXeHepHo- 2pyHmMo8020 WHXEHEpPHbIX COOpYXeHWn npu paspaboTke
eeoroauydeckue maccuea u MECTOPOXAEHWUI
pacyemel ripu UHXXEeHepHbIX YmeTb: [MpoBoauTb pacyeTbl  yCTOMYMBOCTU
rnouckax u coopyxeHud, rPYHTOBOIO MaccuBa W MHXEHEPHbIX (FOPHbIX)
passedke paspabamsigaem | coopyxeHui. PaspabaTtbiBaTb pekomeHgaumm no
nod3emMHbix 800, pekomeHOayuu o | ynydweHuo rPYHTOBbIX OCHOBaHUN
rpu oueHke yIy4uweHuro NPOEKTUPYEMbBIX U CYLLECTBYHOLLNX MHXEHEPHbIX
UHXeHepHO- 2pyHmMo8bIX (ropHbIX) coopyXeHun
2eor10au4eckux OCHO8aHuU Bnagetsb: 060CHOBaHHbLIMY MeToaMKamu
ycnosut u WHXEHEepPHO-reonormMyeckmMx pacyeTon
ycmou4usocmu
UHXEHEPHbIX
coopyxxeHud, npu
aKcnnyamayuu
mMecmopoXxoeHul
rone3Hbix
ucKonaembix

12. O6bem gucumuniuHbl B 3a4eTHbIX egnHuuax/vyac. — 2 /72

dJopma npome)KyTquoﬁ aTtTecTauunm - 3adeT




13. TpyaoeMkocTb No Buagam y4ebHon paboTbl

TpynoemMkocTb
Bug yyebHom paboTbl Bcero Mo cemectpam
Ne 7
AyauTOpHbIE 3aHATUSA 32 32
nexkuuu 16 16
B TOM YMCheE: npakTu4eckune
nabopaTtopHble 16 16
CamocTosiTensHasa paborta 40 40
B TOM uYmncne: kypcoBasi paborta (MpoekT)
dopma npoMexyTodHOM aTTecTaumnm 0 0
(3x3ameH — 36 Yac., 3a4em 0 yac.)
Wtoro: 72 72

13.1. CopepxaHue AUCLMNIINHDI

Peanunsauyus
pasgena
HaumeHoBaHne ONCLUUMIINHBI C
Ne n/n CopepxaHve pasgena aucumninHbl
pasgaena guUCLMNINHGI NMOMOLLbIO
OHNanH-Kkypca,
QYMK
1. NNekuun
1.1 BeepneHve B MpenctaBneHmss 00  MHXEHEPHO-CTPOUTENbHBIX U
TEXHUYECKYHO WH)XEHEePHO-reonorm4yeckmnx MepOonpUSTUSIX no
Mernuopaumio. obecneyeHnto YCTOMYUBOCTHU n OONrOBEYHOCTHU T
o exHu4yeckas
coopyxeHuin. lMpegMeT M OOGBLEKT W3yyYeHusi, Uenb W
3agayv, MNepcnekTuBbl, porb M obnactm npuMEHeHus Menopatsa
NCKYCCTBEHHOIO W3MeEHEHUss CBOWCTB nopod. CBsA3sb FPyHTOB
TEXHUYECKOW  Menuvopauum C  TeofiorM4yeckuMm — u
HEreonornyeckMMm gUcLUmMniInHamm
1.2 Knaccudmkaums Beoywime HanpaBneHUs UCKYCCTBEHHOTO W3MeHeHusi | TexHuyeckas
MEeTOLOB 3aKpenneHus | nopog. Menuopaums
rPYHTOB. OcobeHHocTH FOPHbIX nopog c pasnuyHbIMK | FPYHTOB
CTPYKTYPHbIMU  CBA3SMU, Kak OOBLEKTOB TEXHUYECKOW
menuopaumun. CuctemaTnsauus CyLeCcTBYHOLMX MEeTOO0B
yNny4lleHunsl IPYHTOB.
1.3 MexaHunyeckne metoabl | dmamyeckas  CyWHOCTb  npouecca  MexaHudeckoro | TexHuyeckas
Menuopaummn rpyHToB. YMAOTHEHNS. Menuopaums
MpepctaBneHms 06 onNTMManbHOW BIAXHOCTU U Harpyske | rpyHTOB
YNNOTHEHMS.
MiaMeHeHNe  TEKCTYPHO-CTPYKTYPHbIX NapamMeTpoB U
hU3MKO-MEXAHNYECKNX CBOWCTB rPYHTOB MNP YNIOTHEHUN.
OcCHOBbI TEXHOMOMMU U TEXHWKU YNIOTHEHUSA. Bugbl
YMNOTHEHMS. YnnotHeHune cTaTU4eCcKnMmn "
OVNHaMUYeCcKMMU Harpyskamu (rpaBUTaLMOHHOE, YKaTKOW,
TpamboBaHWeEM, CBasiMu1, ApeHaMN).
Cevicmnyeckoe ynnoTHeHue (rnyOuHHBIMM M NOABOAHLIMU
B3pbIBaMM).
1.4 MexaHunuyeckne metoabl | BubpoynnotHenne. CywHOCTb yNnoTHeHUs Bubpauuven. | TexHuyeckas
MenuopaLmm rpyHTOB. MoBepxHOCTHOE BUOGPOYNNOTHEHNE n  rmybuHHoe | Menuopaums
rMapoBnBpOYyNIOTHEHME. rPyHTOB
Ob6e3BoxunBaHMe rpyHTOB (apeHvpoBaHue,
BOAOMOHWKEHNE, BakKyMUpOBaHwe, ocyLleHue).
BogoHachbllweHne rpyHTOB. YMNpPOYHEHWE NPOCad0YHbIX
FPYHTOB nNpefBapuTeNbHbIM 3aMadvMBaHWEM, CYLLHOCTb
MeToda M OCODEHHOCTUM ero npuMmeHeHusi. BrnusHue
cocTaBa MW COCTOsSIHUSA nopod Ha  9ddeKTMBHOCTb
3NEKTPOOCMOTUYECKOTO OCYLUEHNS. Ycnosus n
TEXHOMOorM4eckne OCOOEHHOCTM OCYLUEHUS  TMMHUCTbIX
nopog 3MNeKTPOTOKOM.
15 duanyeckne metoapl YnpoyHeHue nopo NOCTOSHHBIM 3IEKTPUYECKMM TOKOM. TexHnyeckas
MenuopaLmmn rpyHTOB. dPusnyeckasi CyLIHOCTb 3NEKTPOXMMMUYECKOTO YNPOYHEHUS | Menmopaums




nopod. ONEKTPOKMHETUYECKME W  3MEKTPOXUMUYECKUE
npouecchl. Mpoveccobl CTPYKTYpoOoOpa3soBaHusl.
MpeoctaBneHns o6 anekTpoobpaboTke rpyHTOB 6e3
BBEOEHMA XMMUYECKMX [00aBOK, SMeKTPONUTUYECKON
06paboTKe 1 anekTpocunMKkaTM3aLnm.

rPyHTOB

1.6

dusmnyeckne metoapl

Mernnopaunn rpyHToB.

YnpoyHeHne nopog nosiem NonoXuTenbHbIX TemnepaTyp.
TexHonoruyeckue 0cobGeHHoCTU TEPMUYECKOTO
ynpoyHeHus. MpoLecckl NPoUcXoasLume Npu TEPMUYECKON
06paboTke rpyHTOB, N3MEHEHME NX PU3NKO-MEXaHNYECKNX
CBOICTB. YNPOYHEHWNE MIbIBYHOB 3MEKTPOMNNABEHNEM.
YnpoyHeHWe Nopog nosieM oTpuuaTtenbHbIX TemnepaTyp.

TexHuyeckas
Menvopaums
rPyHTOB

1.7

dusmnyeckne metoasl

Mernnopaunn rpyHToB.

CywHocTb MeToga UM OCOBEHHOCTM  TEXHONormu
3amMopanBaHus. Mpouecchl obycrnosnuearoLme
YNPOYHEHNE T[PYHTOB. BrnusHue coctaBa U CBOWCTB
rPYHTOB Ha 3hEKTUBHOCTL UX 3amopaxunsaHnsa. Cnocobbl
KOHTPONS 1 OLEHKN 3(PEKTUBHOCTN 3aMOpaXmnBaHNS.

TexHuyeckas
Menuopaums
rPYHTOB

1.8

DdU3NKo-XnmMmnyeckme
MeToAbl Menopawmm
rPYHTOB.

TeopeTuyeckne OCHOBbI METOAOB (PU3NKO-XMMUYECKOTO
3aKkpenneHns (ancnepraums, arperayus "
rmapodobunsauus).

Pornb noBEpXHOCTHBIX MPOLECCOB U SABMEHUN. 3HaveHue
KpUCTanmioxmmmyeckmnx ocobeHHocTew MWHeparoB.
AeneHna abcopbumMm ©“  cmauuBaHus, WX pPofb B
YKpenmneHmn rpyHToB. ®PU3MKO-XMMUYECKMe npoLiecchl
npuBOAsLLNe K arperauumn n gucnepraumm.

XumMunyeckue peareHTbl-rnapodgobmaartopsl.
MpencraBneHnss 0 MNOBEPXHOCTHO-aKTUBHbLIX BeLLecTBax
(MAB).  TeopeTudeckMe  OCHOBbl M UHXEHEPHO-
reonorn4eckuin acbdekT ruapodobusaumn.

TexHunyeckas
Menvopaums
rPyHTOB

1.9

DPUBNKO-XMMMYECKME
MeToAdbl Menuopaunmn
FPYHTOB.

Konbmaraums v rmuHm3aums rpyHToB.

®usnyeckas cywHocTb. OCHOBHblE (hakTopbl, BRAMSOLLME
Ha KonbmaTauuio M rMmuHM3aumio rpyHToB. OcobeHHOoCTH
ncnonb3oBaHNA cnocoba. KonbmaTtauwms rPyHTOB
B3PbIBOM.

TexHunyeckas
Menvopaums
rPYHTOB

1.10

DUBNKO-XMMUYECKNE
MeToAdbl Menuopaunmn
FPYHTOB.

YnyJlieHne rpyHTOB rpaHynoMeTpuyeckummn pobaBkamu
(nopbopom  onTuManbHbIX cmecen). [NuHOBaHME MU
neckoBaHue rpyHTOB. TeopeTU4eckne OCHOBbI METOOOB.
MpuHuunbl nogbopa n cnocobbl pacyeTa ONTUMAarbHbIX
cMmeceln. Ponb XMMWKO-MMHEpPANbHOIO cocTaBa FMMHUCTOWN
cybecTaHumn. KoHTponb KavyecTBa onTMMarbHbIX CMECEN.
XuMudeckas MoandukaLms rpyHToB.

OcobeHHocTH 3aKMCNoYnBaHus, aMMoHM3auuu,
dnoaTnpoBaHus, COJIOHLEBaHMS n nofiMMepHomn
cTabununsaymm rpyHToB.

TexHunyeckas
Menvopaums
rPYHTOB

1.11

Xumunyeckme metoapl
YNIOTHEHWS! TPYHTOB
OpraHN4ecKUMm
BSKYLLIMMMU
BeLLEeCTBaMU.

Butymnzaumusa rpyHToB. Cnocob® nony4yeHusi, COCTas,
CBOWCTBA, Mapkn Butyma, cnocobbl pa3xmxeHns. butymsl,
OMTYMHbIE  3MynbCMM M nacTel.  TeopeTunyeckue
npeacTaBneHns 0 B3aMMOAENCTBMM OUTYMOB C rpyHTaMMm.
BnusHne coctaBa ¥ BM@XHOCTUM  TPYHTOB  Ha
ah(peKkTUBHOCTb yKpenneHua ux éutymom. OcobeHHOCTU
ropsyen 6Gutymmsauuun. [MyGuHHaAA M NOBEPXHOCTHAasi
OuTymmnsaums rpyHToB. [lpeumyliectBa M HegocTaTku
cnocoba.

TexHunyeckas
Menvopaums
rPyHTOB

1.12

Xummnyeckne metoabl
YNNOTHEHWS TPYHTOB
opraHun4yecknmmn
BSOKYLLIMMA
BELLEeCTBaMM.

Cmonusauus rpyHToB. [MoHATME O nonumepax. [MpuHUmMn
nogbopa nonvMmepoB AN ynpodHeHusa nopod. ®ypdypon
W  aHWIWMH, UX COCTaB W CBOWCTBA, MeXaHU3M
B3aMMOOEWNCTBMSA C rpyHTamu. Paktopbl Bnuswwme Ha
NPUrogHOCTb FPYHTOB ANnsg  obpaboTkn nonumepamu.
®Pu3nko-mexaHn4eckne CBOWCTBA YKPENMEHHbIX FPYHTOB.
YKpenneHvne rpyHToB kapbamuaHblMu cmonamu, crnocob
nonyyYeHnsi, CcoOCTaB, CBOMCTBa kapbamMuaHOW CMOnbI.
Mpoueccbl 1 dakTopbl 0bycrnoBnuBaoLmMe yNpoYHEHUE
rpyHTOB KapbamugHon cmonon. CBoncTBa YKpenneHHbIX
rpyHTOB. [NyOGUHHOE M MOBEPXHOCTHOE YMPOYHEHWE

TexHuyeckas
Menvopaums
rPYHTOB




Kap6amngHoOn CMOOWN.

1.13 Xumn4yeckne metoabl Cunukatmsaums rpyHToB TexHuyeckas
YNNOTHEHUS TPYHTOB Cnocob nony4yeHus, cOCTaB M CBOMCTBA XMAKOrO CTEKna. | Menvopaums
HeopraHn4ecknmm Teopuss NONUKOHAEHCAUMWN KpPEMHeKMcnoTbl. Cnocobbl | rpyHTOB
BSOKYLLIMMMA CUnMKaTM3aumm 1 Ux CyLLHOCTb. [0ByXpacTBOPHbIA cnocob.

BellecTBamu. OpHopacTBopHble crnocobbl. [asoBad cunukaTusaums
necdaHblx nopon. AnekTpocunukatudauns. OCHOBHbIE
0C0BEHHOCTM NPUMEHEHNS METOA0B CUMNKATU3ALINN.

1.14 Xnmmyeckme metoabl LlemeHTauuna rpyHTOB. TexHun4yeckas
YNSIOTHEHNS TPYHTOB MopTnaHa-ueMeHT Kak BsKyllee BewectBo. Cnocob | menvopauus
HEeopraHM4yeCcKMMn NpPou3BOACTBa, COCTaB, CBOMCTBA N TUMbI LLEMEHTOB. rPyHTOB
BSKYLLMMUN OcobeHHOCTN B3aMMOAEWCTBUS LEeMeHTa C TPyHTamu.

BELLlEeCTBaMMU. BrnvsHne coctaBa M CBOWCTB TPYHTOB Ha 3adeKkT wux
yKpenneHms. OntnmanbHas BITAXXHOCTb
CTPYKTypoOOpa3oBaHus LeMeHTOorpyHTa. [obGaBku,
BNUAOLLME Ha Mpouecc cxBaTbiBaHUS W TBEPAEHUS
LEeMeHTa.

1.15 Xnumumyeckme metogbl M3BecTkoBaHWe rpyHTOB. TexHun4yeckas
YNNOTHEHUS TPYHTOB M3BecTb - cnoco® nomnyyeHus, COCTaB W CBOWCTBa Kak | Menuopauust
HeopraHM4yeCcKMMun BAXyLlero BewectBa. Twunbl u3Bectu. MexaHusm | rpyHTOB
BSOKYLLIMMUA TBEpPOEHUs PYHTOBO-U3BECTKOBbIX CMecel. BnusHue
BeLlecTBamu. XUMUKO-MUHEPAIbHOrO  cocTaBa Ha  3(pdEeKTUBHOCTb

06paboTkn TrpyHTOB WU3BECTbIO. YKpPENNEeHWe TPYHTOB
M3BecTblo C nobaBkaMy XUMUYECKMX BELECTB U 301
yHOCa.

1.16 YnyJduweHne cBOMUCTB CyLWHOCTb NpednoCcTpOeYHOro oTTanBaHUS U coxpaHeHust | TexHudyeckas
MHOFONEeTHEMEP3IbIX FPYHTOB OCHOBaHW B MepP3rioM COCTOsHUKU. OxnaxaeHue | menvopaums
rPYHTOB. MHOrofieTHeMep3nbIX FPYHTOB TEPMOCBasIMU. rPYHTOB

2. llabopaTopHble 3aHATUA

MexaHnyeckune meTtogpl | OnpepgeneHne MakCcMMarnbHOW NAIOTHOCTU FPyHTa Npwm TexHun4yeckas

2.1 Menuopauuu rpyHToB. ONTMMarnbHON BNAXXHOCTH. Menuopaumsi
rPyHTOB

dusnueckne metoapl YnyJdlweHne CBOWCTB rpyHTa nytem nogbopa TexHu4eckas

2.2 Menuopauumu rpyHToB. rpaHyrnoMeTpuyecknx gobdaBok. Menuopaumsi
rPyHTOB

dusnyeckne metoapl Tepmunyeckoe ynpoyHeHne rpyHToB. TexHnyeckas

2.3 Menuopawmmn rpyHToB. Menuopaums
rPyHTOB

dusnyeckne metoapl 3amopaxvBaHue rpyHToB. TexHun4yeckas

24 Menuopawmmn rpyHToB. Menuopaums
rPyHTOB

13.2. Tembl (pasgenbl) AUCUMNIUHBLI U BUAbI 3aHATUIN

Bugpl 3aHATMI (4acoB)
Ne HanmeHoBaHue paspgena
CamocTosiTenbHas
n/n ANCLUMMIUHBI Jlekumn MpakTnyeckune JlabopaTopHble paGota Bcero
1 BBegeHne B TEXHUYECKYIO 1 ) 1 > 45
Mesimopaumio. !
> Knaccundukauuna metoaos 1 - 1 2,5 45
3aKkpensieHns rpyHToB.
3 MexaHunyeckne metoabl 1 - 1 2,5 4,5
Mennopawumm rpyHToB.
4 MexaHunyeckmne metobl 1 - 1 2,5 45
MenuMopaLmm rpyHToB.
5 dusunyeckne metoapl 1 - 1 2,5 45
Menunopawmm rpyHToB.
6 dusnyeckne metoapl 1 - 1 2,5 4,5
MenvopaLmm rpyHToB.
7 dusunyeckne metoapl 1 - 1 2,5 4.5
MenunopaLmn rpyHToB.
dursmKo-xmummnyeckume 1 - 1 2,5 4,5
8. | MeToabl menuopauuu
rPYHTOB.




DPU3NKo-XMmm4yeckune 1 - 1 2,5 4,5
9. | MeToabl Menuopauum
TPYHTOB.

DPU3NKo-XMmMm4yeckune 1 - 1 2,5 45
10. | meTOabI MENuopavmm
rPYHTOB.

XuMunyeckne mMeToabl 1 - 1 2,5 45
YMNOTHEHWS TPYHTOB
OpraHn4yecKnmu
BSOKYLLIMMW BELLECTBAMM.

11.

XUMUn4eckne MeToasbl 1 - 1 2,5 4,5
YNIOTHEHUS TPYHTOB
OopraHn4yecKknmu
BSXYLUMMW BeLLecTBaMU.

12.

XuMun4yeckne MeToabl 1 - 1 2,5 4,5
YNSOTHEHUS TPYHTOB
HeopraHM4eckMmmn
BSXYLLMMW BELLLECTBAMU.

13.

XumMnyeckme Metoabl 1 - 1 2,5 45
YNNOTHEHWUS TPYHTOB
HeopraHn4yeckumm
BSOKYLLUMMW BELLECTBAMM.

14.

XUMn4eckne MeToasbl 1 - 1 2,5 45
YNNOTHEHUS TPYHTOB
HeopraHn4ecknumun
BSDKYLLMMMW BELLLECTBAMM.

15.

YnyJleHne cBOWCTB 1 - 1 2,5 4,5
16. | MHOroneTHemep3nbIX
rPYHTOB.

14. MeTogn4yeckme ykasaHua ana ody4arowmxcs no 0CBOEHUIO0 AUCLUNIIUHDbI:

[ns gaHHOM OMCUMNIIMHBI UMEETCS 3NEKTPOHHBIV KYPC, rAe pasMeLleHbl Npe3eHTauum, CCbiiku
Ha nuTepaTypy, BONPOCHI AN CAMOKOHTPONS, 3aaHna AN TeKyLlen atTectaumu.
Obyuvatowmecs OOMKHbI MCNoNb3oBaTh ONy6NMKoBaHHbIE y4ebHO-MeToauyeckne nocobus no
Kypcy «TexHuyeckasa Menuopauus» U ConpsKeHHbIe C HUM MaTepuarnbl U3 nepeyHs OCHOBHOW U
AONONHUTENBbHON nuTepaTypbl. [JONOMHUTENbHbIE PECYPChl: 3MEKTPOHHbIA YY4eBHbI KypC C
onepaTtMBHO OGHOBNsSiIeMOM WHGoOpMauven wn  unpoBbiMK  pecypcamMmn  (SNEKTPOHHbIE
nporpaMmbl  KypCOB, 9NEKTPOHHblIE BapuaHTbl Y4eOHbIX Mocobun U  MEeTOAUYECKUX
pekoMeHAaunn, BapuaHTbl MPaKTUYECKUX 3afaHUW, TMNEepCChbifik Ha WHTEPHET-pecypcbl C
ObICTPbIM  OOCTYMNOM, npe3eHTaumm, [[OCTyn K BHEWHUM BUAEO-pecypcaMm B paMKax
3MEKTPOHHOM cpeabl M Ap.). B pamkax anekTpoHHoM y4yebHOW cpegbl peanuayeTcs
WHTEePaKTUBHbIA BapuaHT OOLLEHMsI CO CTYAEHTaMU B peXnMe OHManH (9NeKTpoHHoe obyyeHune
N OUCTaHUMOHHblIe obpasoBaTefnbHble TEXHOMOrMM B 3NEKTPOHHO-ObpasoBaTesnibHOW cpede
yHUBepcuTeTa Ha nporpammMmHon nnatgopme LMS Moodle).

15. MepeyeHb OCHOBHOM U [OOMOJSIHUTENbLHOW INUTepaTypbl, PECYpPCOB MWHTEPHET,
Heo6X0AMUMbIX ANl OCBOEHUS AUCLUNIUHbI

a) OCHOBHad nuteparypa:

Ne n/n McToYHMK
1. Tpogpumos B.T. pyHmosedeHue: yueb./ B.T. Tpogumos, B.A. Kopones, E.A. BosHeceHckul u 0p. -
M.: N3d-eo0 MI'Y, 2005. — 1024 c.
2. Kpamaperko B. B. pyHmosedeHue: y4yebHoe rnocobue / B. B. KpamapeHko. — Tomck: TI1Y, 2011.
—431c.
6) gononHuTensHasa nuTepaTtypa:
Ne n/n McTOYHUK
3. TexHuyeckasi menuopauyusi nopod : YuebHoe nocobue Onisi cmyd. 8y308, 0byy. rno cneyuarbHOCMuU

"udpozeosioausi U uHxeHepHasi 2eonozusi” / 1od ped. C.[. BopoHkesuda .— M. : U30-60




Mockoeckoeo yH-ma, 1981 .— 340 c.

4, banHuk, puzopull NeaHosuy. TexHudeckass menuopayusi epyHmos / I'WN. baHHuk .— 2-e u30.,
nepepab. u don. — Kuee : Buwa wkona, 1976 .— 303 c.

5. LAmumpuee B.B. MemoObi u kayecmeo niabopamopHO20 u3yyYeHusi epyHmos : y4ebHoe rocobue /
B.B. fimumpues, J1.A. Ape. — M.: KOY, 2008. — 542 c.

6. 3uHiokoe HO.M. [loneebie Memodbl UHXEHEePHO-2e0/102UYeCcKUx uccredogaHul. Y4ebHo-

memoduyeckoe nocobue / KO.M. 3uHiokos, H.A. KopabenbHukos, A.3. Kypunosu4y. BopoHex:
N3damenbckuli dom BI'Y, 2016.  -70 c.

7. ba3sa 3HaHul: Mudpozeonoausi, UHXXeHepHasi 2e05102usl, 2e03Koroaus. Bepcus.7.14. JluyeH3uoHHoe
coenaweHue NeSW85-38UZ-XWRE-1241 Ha nosib308aHuUe npospaMmMHbIM rpodyKmom (KoMrakm-
Auck)

B) MH(DOPMALIMOHHbIE 3NIEKTPOHHO-06pa3oBaTerbHble pecypchl (OduUManbHble PECYPChbl MHTEPHET):

Ne n/n Pecypc
8. OEC "YHusepcumemckas bubnuomeka online" https.//biblioclub.ru
9. Hayy4Hasi anekmpoHHasi 6ubnuomeka https://elibrary.ru/
10. AnekmpoHHO-6ubnuomeyHas cucmema «KoHcynbmarHm cmydeHmay http://www.studmedlib.ru
11. AnekmpoHHO-6ubniuomey4Has cucmema_«JlaHby https://e.lanbook.com/
12. AnekmpoHHO-6ubniuomeyHas cucmema «PYKOHT» (MTC KoHmekcmywm) http://rucont.ru
13, 317|§Kmp0HHo-6u6nuomeqHaﬂ cucmema «FOpatmy https:/lib.vsu.ru/url.php ?url=http://www.biblio-
online.ru
14. BnekmponHbIl y4ebHbil Kypc: [pyHmosedeHue - https://edu.vsu.ru/course/view.php?id=10843
15 EecrninamHbili HeKoMmepyecKul cripasoyHo-obpaszosameribHbil nopmarn 8518 2e0/10208,
' cmydeHmos-eeorioeos http://www.geokniga.org/
16 becrninamHbili HekoMmepyecKul nopmali ¢ Hay4YHO-nomnynspHol u y4ebHou numepamypol o
' eeornoauu http://www.jurassic.ru/amateur.htm

16. NMepeyeHb y4ebHO-MeTOoANYECKOro obecneyeHns AN cCamoCTosATeNIbHOW paGoThl

Ne n/n MCTOYHUK
1. OCT 25100-2011. pyHmbl. Knaccugpukauus. M.: MHTKC, 2016.
2. Cepeees E.M. UHxeHepHas eeonoeusi/ E.M. Cepeees. - M130. 3-e, cmep. — Mockea : AnbsiHc, 2018 .— 247 c,

17. OOpasoBaTenbHbleé TEXHONOrMMU, MUCNONb3yeMble NpU peanu3aumm Yy4ebOHoOM
ANCLUMNSINHBI, BKIIOYaA AOUCTaHUMOHHble oOpasoBaTtenbHble TexHonoru (OOT,
3NneKTpoHHoe oby4yeHue (J0), cmewaHHOe obyyeHue):

[Mporpamma Kypca peanuayeTtcsi C MpUMEHEHNEM OUCTAHUNOHHbLIX TEXHOOMMN (3NEKTPOHHOE
oby4yeHne n gUCTaHUMOHHbIE 0Opa3oBaTenbHbIE TEXHOMOMMN B 351IEKTPOHHO-06pa3oBaTeibHON
cpefe yHuBepcuTeTa Ha nporpammHon nnatgopme LMS Moodle).

Nenn MporpammHoe obecneyeHune

1 | WinPro 8 RUS Upgrd OLP NL Acdmc

2 | OfficeSTD 2013 RUS OLP NL Acdmc

3 | HeuckniountenoHole npasa Ha 1O Kaspersky Endpoint Security ona 6usHeca - PaclimpeHHbIv
Russian Edition

4 | MNporpammHas cuctema Ons OBHapyXeHWs TEeKCTOBbIX 3aUMCTBOBAHWN B YYEOHbIX WM Hay4HbIX
paboTtax AHTunnarnat.BY3

OdmcHoe npunoxeHne AdobeReader

6 | OdwmcHoe npunoxenue DjVuLibre+DjView

6]

18. MaTepuanbHO-TeEXHUYECKOe obecnevyeHne ANCUUNIINHDbI:

YyebHasa ayautopus (4ns NpoBefeHUs 3aHATUN MNEKLMOHHOro Tuna): cneunanuanpoBaHHast mebernb, HOYTOVYK,
NPOEKTOP, 3KpaH AN NpoeKkTopa

Y4yebHasa ayautopusa n nabopatopus rpyHTOBEOEHUs U MEXaHWKU TPYHTOB (Ans nmpoBefeHust iabopaTopHbIX
3aHATUNA, rPYNNOBbIX U MHAUBMAYANbHbLIX KOHCYNbTALMA, TEKYLLEro KOHTPOMS U NPOMEXYTOYHOW aTTecTtauun):
crneunannsmpoBaHHas WHBeHTapb, K unu HoyTOyk, Komnnekt npubopoB ANnsa onpegeneHns Ouanyeckmx
CBOWNCTB, NMPOYHOCTHbIX U AedOpMaLMOHHbIX xapakTtepuctuk rpyHtoB (BCB-25, MCI-1, KMp-1, ctabunomeTtp,



https://lib.vsu.ru/zgate?ACTION=follow&SESSION_ID=3058&TERM=%D0%91%D0%B0%D0%BD%D0%BD%D0%B8%D0%BA,%20%D0%93%D1%80%D0%B8%D0%B3%D0%BE%D1%80%D0%B8%D0%B9%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
https://lib.vsu.ru/documents/contract_els/els_student_cons_11.11.2019.pdf
https://lib.vsu.ru/url.php?url=http://www.studmedlib.ru
https://lib.vsu.ru/documents/contract_els/els_lan_26.02.2020.pdf
https://e.lanbook.com/
https://lib.vsu.ru/documents/contract_els/els_kontekstum_01.02.2018.pdf
https://lib.vsu.ru/url.php?url=http://rucont.ru

CylUSIbHbIE LWKadbl, BbITSXKHOW LIKad, NUTPOBbLIE LUMMMHAPbLI ONS ONpedeneHus rpaHcocTaBa, apeoMeTpsbl,
CABUroBble MpuBOpPLI, KOMMPECCUMOHHLIE MpMBOopLI, NPUOOP NPeABapPUTENBHOIO CXaTusi TPYHTOB, WHAMKATOPbI
yacosoro Tuna WY-10, GroKkcbl MeTannmMyeckne, SKCUKATOPbl, CUTA FPYHTOBbIE, CTYMKU C MECTUKaMMU; KOHYC
H6anaHcupHbIi Bacunbesa (KBB) (1 wrT.); komnnekt cut KM-131 (2 wrT.); yCTPONCTBO OAHOMNMOCKOCTHOIO cpesa
CIKA 40/35-25 (I'T 1.2.3) ¢ patuukamu: nuHenHblx nepemeweHun [ON1M-24; cunel SBA 500-L/, 6nok
3NeKTPOHHO-Npeobpasytowen annapatypbl JAMA (I'T 6.0.1); ycTporictBo TpexocHoro cxatusa I'T 1.3.1-04, 6nok
3aneKkTpoHHO-Npeobpasytower annapatypel AMA (I'T 6.0.1), komnpeccop SIL — AIR  100|24; komnbloTep
GIGABYTEGA-A320M-S2HV2,SocketAM4, AMDB350, mAT; AMDAthlon 200GE;
CRUCIALCT8G4DFS824ADDR4 — 8 I'6 2400, DIMM; TOSHIBAP300 HDWD110UZSVA, 1 T6 HDD, SATAIII,
3.5"; AEROCOOL VX PLUS 450W;

MoHnTopSAMSUNG 19", 94UN (R)ALS19HAAKSB/EDCS/NHA19HONL525857 L; Becbl 3MNeKTPOHHblE
nabopaTtopHble «MASSA-K» BK-600 (2 wr.)

19. OueHou4HblIe cpeacTBa ANs NPOBeAEHUA TEKYLLeNn U NPOMEXYTOYHOM aTTecTauum

MopsinoK OUEHKM OCBOEHMST obyvarwmmuncs ydebGHoro MaTepuwana onpegensietcs
cofepXXaHneM crieayoLmx pasgenos ANCUMNIIVHGI

Ne | H UupmkaTtop(bl)
o aumeHoBaHuve pasgena | KomneteH o
nin | AMCUMARMHBI (MoaynA) Lmsi(i) OOCTUXKEHUSA LleHOuYHble cpeacTBa
KOMMeTeHLMM
BeseneHne B
1 TEXHUUECKYIO MK-3 MK-3.2 acce (ped)epaTbl,Tﬂe(sﬂK:?ﬂbl, coobLeHuns),
Menuopaumio.
Knaccudmkauuns acce (pedbepatbl, JoKNagbl, cOoOLEHMS),
2 METOLOB 3aKperseHust MK-3 MK-3.2 Tema 2
rPYHTOB.
3 MexaHnyeckune meToapl nK-3 MK-3.2 acce (pedeparthl, oknagbl, CoobLieHns),
MenMopauumn rpyHToB. Tema 3
4 MexaHunyeckne meTtoabl MK-3 MK-3.2 acce (pedbepathl, JoKnagbl, coodLeHUs),
MenMopauun rpyHToB. Tema 4
5 dusnyeckne metoapl nK-3 MK-3.2 acce (pedbepatbl, Joknagsl, coobeHus),
Mennopauumn rpyHToB. Tema 5
6 duanyeckne metoapl AK-3 MK-3.2 acce (pedbepathl, JOoKNagbl, COOOLEHMS),
Menmopauumn rpyHToB. Tema 6
7 dusmyeckne metoabl nK-3 AK-3.2 acce (pedbepathbl, JoKnagbl, cOoOLEeHMS),
Menmopauuun rpyHToB. Tema 7
PUIMKO-XMMMECKHE acce (pedbepatbl, JOoKNagbl, cOOOLEHMS),
8 MeToAbl Menvopauum MK-3 MK-3.2 Tema 8
rPYHTOB.
DU3NKO-XMMUNYECKME
9. MeTOoAbl Menuopauum MK-3 MK-3.2 ecce (pecber)aTb"Tﬂe?nK;gﬂb" co0BLLEHMS),
rPYHTOB.
DU3MKO-XMUYECKME
10 MeToAbl Menuopauum MK-3 MK-3.2 scce (pedaepaTbl-;_e,qh(A);n1a6u,bl, co0BLLieHU),
rPYHTOB.
XruMunyeckme meToabl
YMrOTHEHWA TDYHTOB acce (pedbepathl, JoKnagbl, cOOOLEHMS),
11 | opraHu4eckumm MK-3 MK-3.2 Tema 11
BSXKYLLUMM
BELLECTBaAMMU.
XvMuyeckme meToabl
YMOTHEHWS TPYHTOB
12 | opraHu4eckumm MK-3 MK-3.2 scce (pecbepaTb'%gj;ﬂazﬂb" coobLIEHN),
BSKYLLUMM
BELLECTBAMM.
XvMuyeckme meToabl
YNnOTHEHMA TpyHTOB acce (pedepaTbl, 4OKNaAbl, COOBLLEHNS),
13 | HeopraHuyeckumm MK-3 MK-3.2 Tema 13
BSOKYLLUMM
BeLLeCTBaMu.
14 | Xummyeckne metogpl MK-3 MK-3.2 acce (pedepathl, Joknagpl, coobLieHns),




MuankaTop(bl
Ne | HaumeHoBaHue pasgena | KomneTeH A P(e1)

OOCTUXKEHUS OueHouHble cpeacTBa
n/n ONCLMNIUHBI (MOAyns) umnsa(n)
KOMMeTeHL MM
YNNOTHEHWS TPYHTOB Tema 14
HeopraHn4YeckumMm
BSDKY LMW
BELLECTBAMM.
XvMuyeckme meToabl
YMIOTHEHWS TPYHTOB
acce (pedepaTbl, 4OKNaAbl, COOBLLEHNST),
15 HeopraHM4YeckumMm MK-3 MK-3.2 (pecpep A A t )
Tema 15
BSDKY LMW
BELeCTBaMMm.
YnyulLueHve cBouCTs acce (pedbepaTbl, JOKNaAbl, COOOLLEHNST)
16 MHOrofnieTHeMep3nbIX MK-3 MK-3.2 P P ’ ’ !
Tema 16
TPYHTOB.
MpomexxyToyHas aTTecTauus lMepeyeHb BONpocoB
dopma KoHTponda — 3ayeT Komnnekt KM

20. TunoBble OLEHOYHbIe cpeacTBa M MeToAMYEeCKMe MaTepuanbl, onpegensolme
npouenypbl OLleHUBaHUA

20.1. TeKyLuMin KOHTPOSb YCNeBaeMOCTH

OueHKka 3HaHUI, YMEHUI U HaBbLIKOB, XapaKkTepuaylowas 3tanbl GOpMUPOBaHUSA KOMNETEHUNN B
paMKax N3y4yeHust ANCUMMIIMHBbI OCYLLIECTBNSAETCS B XO4€ TEKYLLEN U NPOMEXYTOUYHOW aTTeCcTaumi.

Tekywasa aTTrecTaums nNpPoOBOAUTCS B COOTBETCTBMM C [lONOXEHMeM O Tekylwen aTTectaumm
obGyyalwmxca no nporpaMmam  Bbicwero obpasoBaHus  BOpPOHEXCKOro  rocygapCTBEHHOro
yHMBepcuTeTa. Tekyllas aTtrectaumns npoBoautcs B (bOpMe OLEHKM 3adaHui, nabopaTopHbix pabor,
acce, pedepaToB, AOKNAA0B, COOOLLEHNN.

Mepe4yeHb NabopaTopHbIX padoT

OnpepeneHne MakcnumarnbHOW NIIOTHOCTU FPYHTa NPY ONTUMArbHOWN BITAXKHOCTMW.
2. YnydweHue CBOWCTB rpyHTa nyteM nogbopa rpaHynomMeTpuieckmx 4o0aBok.

3. Tepmuyeckoe ynpoYHEHUE TPYHTOB.

4. 3amopakmBaHWe rpyHTOB.

=

[lna oueHnBaHUs pe3ynbTaToB flabopaTopHbIX paboT UCMONb3YeTCs LWKana: «3a4TeHo-He 3a4TEHOY.

KpuTepun oueHuBaHUA KOMNeTeHL MM LLIkana oueHokK
O0yuvatoLmincsa BbINOMHUI 3adaHune 3aumeHo
O0yyvatoLmmncs He BbINOMHWI 3agaHne He 3aumeHo

Tembl 3cce (pedepaToB, AOKNaA0B, COOOLEHMN)

1. MpegoMeT 1 06BbEKT TEXHUYECKON MenMopaLnmn rpyHToB, UCTOPUS ee pasBuUTUS.

2. Knaccudumkaumsa meTooB 3akpenneHust rpyHToB.

3. MexaHunyeckne MeToabl MenMopauum rpyHToB.

5. dusmyeckme MeToabl MenMopaLmm rpyHToB.

6. XuMmn4yeckmne meTtoabl YNIIOTHEHUS TPYHTOB OPraHNYeCKUMUN BSXKYLLMMW BELLLECTBAMMU.

12. Xvmun4deckne MeToabl YNIOTHEHNS TPYHTOB HEOPraHMYECKUMM BSKYLLMMW BELLLECTBAMM.
14. YnyJweHne CBOMCTB MHOrONIeTHEMEP3IbIX FPYHTOB.

[nsa oueHnBaHuA pesynbTtaTtoB 00yyYeHus acce (pedepaToB, AOKMAA0B, COOOLIEHMIN) NCNONb3yeTcA
LUKana: «3a4TeHo», «He 3a4TEHOY.

YpoBeHb
Kputepun oLeHMBaHUA KOMNETEHLI cdopmmpoBaH LLikana oueHoK
HOCTU




KOMMeTEeHUMN
O6yyarowmincss B NMorHONM Mepe BriaeeT MOHATUAHLIM annapatoMm | [1oebiuweHHbIl 3aumeHo
JaHHOM ob6rnactn HaykuM (TEOPEeTUYECKMMU OCHOBaMU AMCLMMNINHLIL), ypOo8eHb
crnocobeH unnACTpupoBaTb OTBET NpuMepamu, haktamu, SaHHbIMU
Hay4HbIX WUCCrefoBaHUN, NPUMEHATb TeopeTUYeckne 3HaHua Ans
peweHna npakTn4eckunx 3agad B obnactn TexHU4eckom mMennopauun

rPYHTOB
OOyuvatowmnca BnageeT MOHATUMWHBIM annapaTtoM AaHHoW obnacTtu Ea3soenbiti 3aumeHo
HaykM  (TEOpEeTUYECKMMM  OCHOBaMW  OUCUUMNIMHLI),  cnocobeH ypo8eHb

UNNCTPUPOBaTL OTBET NPUMEPaMU, LOMYCKAET OWNOKN NPy peLleHnn
NpakTU4Yeckmx 3agay B 0611actu TEXHUYECKON MeENMopauum rpyHToB
OOyuvatowminca Bnageetr YacTUYHO TEeOpeTUYEecKMMM  OCHOBaMM lMopozosnblli 3aumeHo
OVCuMNuHbl,  dparMeHTapHo  crnocobeH gaTb  OTBET  Ha YpOB8€eHb
OONOSHUTENbHbLIA  BOMPOC, HE YMEET TMpPUMEHSITb TeopeTudeckue
3HaHMA npu peweHnn npakTun4eckux 3agady no TEXHNYECKON
MenuopaLmun rpyHToB

OGyyarowmncs  OeMOHCTPUPYEeT  OTPbIBOYHbIE,  ddparMeHTapHble - He 3aumeHo
3HaHWs, JonyckaeT rpybble OWWMBKM MNpu peLlleHMn MnpaKTUyYecKon
3agauv

20.2. NMpomexyTo4yHasa aTrecTauus

MpomexxyToyHas aTTecTauusi NpoBOAUTCSH B COOTBETCTBMU C [TONOXKEHNEM O NMPOMEXYTOYHOW aT-
TecTaluum oby4YaroLLMXCa Mo NporpaMMam BbiCLLEro o6pa3oBaHus.

KOHTpOnbHO-M3MepUTENbHbIE MaTepuarnbl MPOMEXYTOMHOW aTTecTauun BKOYaloT B ceba Teope-
TUYECKME BOMPOCHI, MO3BONSAIOWMNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HaHWA W CTerneHb YMEHWUn W
HaBbIKOB.

MpomexyToyHas aTTecTauusi no AWCUMNNMHE OCYLLECTBMSIETCA C MOMOLUbIO  CreaytoLmx
OLEHOYHBIX CPeaCcTB:

lpumepsl 8onpocos K 3ademy

1. lMpeacTtaBneHns 06 WHXEHEPHO-CTPOUTENbHBIX U WHXEHEPHO-reoNorMYecknx MeponpuaTUAX Mo
obecneyeHno YCTOMYMBOCTU U AONTOBEYHOCTU COOPYXeHWUW. [peameT n o6bekT nsydeHus, Lernb un
3ajayn, nepcnekTmBbl, Porb 1 06nacTn NPUMEHEHNS UCKYCCTBEHHOMO N3MEHEHMS CBOMCTB Nopos.

2. Bepywme HanpaBneHuss WUCKyCCTBEHHOro u3MeHeHus nopof. Knaccudwukauus wncnonb3yembix
MeTO0B.

3. ®dusmyeckasa CyLHOCTb MpoLecca MexaHn4eckoro ynnotHeHus. [peacrtaBneHns o6 onTumansHON
BMaXXHOCTU U Harpyske YnroTHEHWS.

4. YNnoTHeHWe CTaTU4eCckKMMW U AMHAMWYECKMMM  Harpy3kamy  (rpaBUTAUMOHHOE,  YKaTKOW,
TpamboBaHveMm, cBasgMu, ApeHamn).

5. Cencmumyeckoe ynnoTHeHne (rnyOGuHHBIMW 1 NOABOAHBIMW B3pbIBaMM).

6. BubpoynnotHeHne. CylHOCTb YNMNOTHeHUs Bubpauunen. [loBepxHOCTHOE BUOPOYNIIOTHEHNE W
rnyouHHoe rmapoBnbpPOYNIOTHEHME.

7. 0O6e3BOXMBaHWE rPYHTOB (OpEeHNpPOBaHME, BOAOMOHMXEHME, BaKKyMUPOBaHWE, OCYLLEHNE).

8. BopgoHachbllweHne rpyHTOB. YNpoYHEHUe NpocagoyHbIX MPYHTOB NpeaBapuTeNnbHbIM 3aMadunBaHnEM,

CYLLHOCTb MeToAa U OCOBEHHOCTU ero NPUMEHeHMS.

9. YnpoyHeHne  nopod  MOCTOSHHbIM  3MEKTPUYEeCKMM  TOKOM.  duamyeckas  CyLLHOCTb
3NEKTPOXMMUYECKOTO YNPOYHEHUSA NOPO. DNEKTPOKUHETUYECKUE N INEKTPOXMMUYECKNE MPOLECChI.

10. MpeacTtaBneHns 06 anekTpoobpaboTke rpyHTOB 06e3 BBEAEHUA XMMWYECKMX  O00aBOK,
anekTponuTuyeckon obpaboTke 1 aneKkTpocunuKkaTu3aLnm.

11. YNpo4HeHve nopod nonemM nonoxuTenbHbIX Temnepartyp.

12. YnpoyHeHne NNnbIBYHOB 3NEKTponnaBneHnem.

13. YnpoyHeHure nopog nonem oTpuuaTensHbiX TemnepaTyp.

14. KonbmaTauus v rmH13aums rpyHToB.

15. YnyJweHue rpyHToB rpaHyrnomeTpudeckumm gobaskamm (Nogdbopom onTuMmarbHbIX CMEecen).

16. ConoHueBaHue n conesas ctabunnsaunsi rpyHToB.

17. CvnukaTtnsauns rpyHToB 1 ee MoanduKaumu.

18. LemeHTaumsi. OCHOBHbIE TEXHONTOMMYECKNE CXEMDI.



19. Ncnonb3oBaHWe M3BECTU Kak BSXKYLLEro BELLECTBa.
20. MNopsayas u xonogHas GuTyMmmnsauuns rpyHToB.
21. YNpo4yHeHue rpyHTOB CUHTETUYECKMMM CMONaMM.

3a4eT MOXeT NPUHMMAaTLCS B MMCbMEHHON (POpME C MOCNEAYHLWMM YCTHBIM OTBETOM Ha BOMPOCHI,
MOXeT OblTb BbICTaBNeH MO pes3ynbTaTaM TeKylWwuX aTTecTauuin, no pesynbTaTam BbINOMHEHUS
NPaKTUYECKUX 3aHATUA W WHAMBMAYanbHbIX 3agaHui. [pu peanu3aumm Kypca C MNpPUMEHEHUEM
3NEKTPOHHOr0 00YYEeHMs U AUCTAHLMOHHBLIX 0Opa3oBaTesibHbIX TEXHOMOMI JONYCKAeTCs TOMbKO YCTHas
dopma oTBETa UNKN TECTUPOBAHME.

[ns oueHuBaHus pe3ynbTaTtoB O6y‘-IeHI/IFI Ha 3a4yeTe WUCNnonb3yeTCd LWKana: «3a4TeHO», «He
3a4YTEHO».

YpoBeHb
Kputepun oueHnBaHnst KoMneTeHLMn cchopmmnpoBaH LWkana oueHok
HOCTU
KoMneTeHunn
O6y4arowmincs B nonHoNn Mepe BriageeT MNOHATUAHBIM annapatoMm | [1o8bIuweHHbIl 3aumeHo
OaHHOM 06nactn Hayku (TEOPEeTMYECKMMW OCHOBaMM OUCLIMMIIMHDI), ypO8€eHb
cnocobeH mnniocTpupoBaTtb OTBET MNpuMepamu, dakTamu, OaHHbIMU
Hay4HbIX WCCregOBaHUNM, MNPUMEHATb TeopeTUYeckMe 3HaHua Ans
peLLeHNst NpaKkTUYecKkMx 3adad B obnactu TeXHMYECKOW Menuopauuu
rPyHTOB
O6yuatowmiics BnageeT MOHATUMHBIM annapaToM [aHHOW obnactu Ba3zoshbiti 3aumeHo
HaykM  (TEOpEeTUYECKMMM  OCHOBaMW  OUCUMMIMHBI),  cnocobeH ypo8eHb
UNMCTpMpOBaThL OTBET NpMMepamMu, AonyckaeT OWnbKY Npu peLleHmum
NpakTU4YecKMX 3agay B 00Mactu TEXHUYECKON MENMOpaLum rpyHToB
OOyuvatowmnca Bnageetr YacTUYHO TEeOopeTUYEecKMMM  OCHOBaMwu lNopoeosebili 3aumeHo
ONCUMMIMHLI,  dparMeHTapHo  crnocobeH  pgatb  OTBEeT  Ha ypo8eHb
OOMONTHUTENbHBIA  BOMPOC, HE YMeeT MNPUMEHSITb TeopeTuyeckme
3HaHWA MNpU  peLleHMU MpPaKTUYEeCcKMX 3adad Mo  TEXHUYECKON
MenvopaLmm rpyHToB
O6y4arowmincss  AEMOHCTPUPYET  OTPbIBOYHbLIE,  (dparMeHTapHble - He 3aumeHo
3HaHWsA, JonyckaeT rpydOble OWMOKM MpU peLueHun MpPaKTU4ECKOn
3agauu

20.3. ®oHpA oueHOYHbIX cpeacTB chOpMUPOBAHHOCTU KOMMETEHLU M (NnepeyvyeHb 3aAaHNN)

MK-3 Cnoco6eH NnpoBOAUTb M’MAPOreonIormieckme U MHXeHepHo-reoriormyeckne pacyeTbl Npm
nouckax u pasBegke NnoA3eMHbIX BOA, NPU OLleHKe NMHXXEHEePHO-reosiormyeckmx yCroBum m
YCTOMYMBOCTUN MHXXEHEPHbIX COOPYXXEeHUI, NPU IKCnnyaTauum MecToOpoXAeHUM NOSe3HbIX

UcKonaembIx
1) 3aKpbITble 3a4aHUS (TECTOBbIE, CPEAHUIN YPOBEHb CNOXHOCTK):

3AOAHUME 1. MeToabl NOBEPXHOCTHOTO U rIyOMHHOIO 3akpenseHnst MaccmBa NoapasaensitoTes Ha:
- MexaHunyeckune n Xummn4eckme
- XuMundeckme n punsmyeckmne
- MexaHunyeckue, cpuanyeckue, PU3INKO-XMMUYECKNE U XUMUYECKUe

SAOAHUE 2. O6paboTka MMUHUCTLIX TPYHTOB PacTBOPOM XJTIOPMUCTOrO KarbLMs Bbl3blBAET:
- CHwuxeHue BOOOMPOHULAEMOCTU FPpyHTa
- HekoTopoe noBbIWweHWe HecyLen CNOCOOGHOCTM FPpyHTa
- He BnusieT Ha cocTosiHME 1 CBOWCTBA rPyHTa

3A0AHUE 3. O6paboTka MUHUCTBIX TPYHTOB PAacTBOPOM XJIOPMUCTOrO HaTpusi Bbl3blBaET:
- CHuXeHune BOAONPOHULLAEMOCTU FPyHTa
- HekoTopoe noBbiEHNE HECYLLEN CMOCOOHOCTM FpyHTa
- He BnuseT Ha cocTOsiHME 1 CBOMCTBA rpyHTa

2) OTKpbITblE 3a4aHus (TECTOBbIE, NOBbLILEHHbIV YPOBEHb CNOXKHOCTU):




3A0AHUE 1. lNpu XMMNUYECKOM YMPOYHEHNN TPYHTOB MOXET MCMONb30BaTbCS HeraweHasi MonoTas ...
OTBeT: M3BECTb

SAOAHUE 2. TpamboBka n ykaTka AMCMNEPCHbIX TPYHTOB CMOCOOGCTBYET MOBbLILEHUIO MX MIIOTHOCTU U
CHM)KEHUI obbema ,,,
OTBeT: Nop

3) OTKPLIThIE 3a4aHUS (CUTYALIMOHHbLIE 3a0a4UN, CPEAHUIA YPOBEHbL CIIOXXHOCTN):

SAOAHNE 1. Oxapaktepu3ynte crnocoObl YKpEnneHnsa rpyHTa noneM MNOMOXUTENbHbIX U
oTpuuaTenbHbIX TeMnepaTyp.

OTtBeT: TepMmnyeckoe ynpovHeHue rpyHToBOro maccusa (rnyouHHbLIN O0BXKr) NpuMeHsieTcs ang
NPOCaA0YHbIX JIECCOBbLIX MPYHTOB. [1118 9TOro ncnonb3yeTcsa ABa OCHOBHbIX cnocoba.

MepBbI cnocob 3akn4aeTcsa B HAarHETaHMM B MOPUCTLIN NECCOBbLIN FPYHT Yepes XXapoCTonKkue
TpybonpoBoAbl B CKBaXMHbl ropsiyero Bo3gyx, pasorpetoro oo temnepatypbl 600-900 rpagycos B
crneyunanbHblIX HarpeBaTenbHbiX arperatax. B ckBaxuHe MNOCTOSIHHO nogaepXuBaeTca M3bblTOYHOE
nasneHne B 1-2 atmocdepbl. OCHOBHOE YyCroBMe, 3TO MOMHas repmeTusauus 3aTBOpa CKBaXKUHBbI.
Paguyc 3akpenneHus oo nonytopa MeTpoB.

Bo BTOopom cnyyae, c©xuraHve ras3oobpasHOro, >XWOKOro WnM TBEPAOro ropryero c
HeobXxoOUMbIMU  XMMUYeCKMMM JobaBkamu, MOA4 OaBfEeHWEM, NPOU3BOAMTCA HEenocpeacTBEHHO B
CKBaXXMHax UNu Hag HUMK. Paguyc 3akpenneHus 4ocTuraeT Tpex MeTpoB.

CywWwHOCTb MeToda 3aMOpaXXMBaHUS 3akmyaeTcs B TOM, YTOObl BOKPYr KOTMOBaHa WM WHOW
BblpaboTKM co34aTb NPOYHYHO MOHOSMUTHYKO CTEHY U3 MEep3Moro BaXKHOro rpyHta. [na aToro no BOKpyr
BblpaboTKkM BypATCA CKBaXWHblI Ha pacctosHuu o 1,5 meTpoB gpyr ot gpyra. B Hux ycTtaHaBnuBatoT
3aMopakuBarLLme KOMOHKW, MO KOTOPbIM LMPKYNMpyeT XnagoHocuTernb (CONeBoW pacTBOp unuv ras,
OXnaxdeHHbIN 40 oTpuuaTenbHON Temnepartypbl). Takum o6pa3om, BOKPYr CKBaXMH (dOpMUpYyeTCs 30Ha
NMPOYHOro, BOAOHEMPOHNLIAEMOrO 3aMOPOXKEHHOIO rpyHTa, 06pasytoLasn CnoLHyo 3aBecy.

KpuTepuun n wkanbl oueHMBaHUA 3agaHuN ana oueHKM cpopMUpPOBAHHOCTU KOMMNEeTeHLUN:
[ns oueHMBaHWA BbINOMHEHWS 3a4aHu UCNONb3yeTca bannbHas Wwkana:
1) 3akpbITble 3a0aHUSA (TECTOBbIE, CpeAHUN YPOBEHb CIOXHOCTN):
e 1 6ann — ykasaH BEPHbLI OTBET;
e (0 6GannoB — ykasaH HEBEPHbLIN OTBET, B TOM YMCIE YaCTUYHO.
2) OTKpPbITble 3afaH1s (TECTOBbIE, MOBbILLEHHbIV YPOBEHb CNOXHOCTH):
e 2 Oanna — ykasaH BEpHbI OTBET;
e 0 6annoB — yka3aH HEBEPHbIN OTBET, B TOM YNCIE YAaCTUYHO.
3) oTKpbITble 3a4aHUs (CUTYaLMOHHbIE 3a4a4M, CpeaHNN YPOBEHb CITIOXKHOCTU):

e 5 6GannoB - 3agaHWe BbLINOIHEHO BEPHO (NONy4YeH MpaBUNbHbLIN OTBET, 0OOCHOBaH
(aprymeHTMpoBaH) X0, BbINOMHEHNS (Npu HEO6X0ANMOCTN));
e 2 0Oanna — BbINONMHEHWE 3adaHus COLEPXUT He3HauuTemnbHble OWWOKM, HO npuBedeH

NnpaBuUIbHbBIA XO4 PacCyXOeHUN, UMM NONyYeH BEPHbLIN OTBET, HO OTCYTCTBYET OOOCHOBaHME xoaa
€ro BbIMOMHEHUS (€CNU OHO OBbINO HeOBXOAMMBIM), MU 3afaHue BbIMOSIHEHO HEe MOMHOCTbIO, HO
MONTyYeHbl MPOMEXYTOYHbIE (YacTU4HblE) pe3ynbTaThl, OTPaXawwMe nNpaBUiIbHOCTb Xoda
BbIMOMHEHNS 3aJaHusl, uUnuM, B Criydae ecnv 3ajaHue COCTOUT M3 BbINOSIHEHUS HECKOMbKUX
nonsaganHuii, 50% KOTOpbIX BbIMOMHEHO BEPHO;

e 0 6annoB — 3agaHue He BLINOJSIHEHO WITN BbIMOMHEHO HEBEPHO (XOA BbIMNOJSIHEHUS OLWIMOOYEH
nnNu cogepxuT rpybblie ownbKM, 3HAUMTENBHO BNUSIOLLNE Ha AanbHENLLEEe ero n3yyeHue).



