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Mporpamma omcuunnuHel "TnapognHammka”; 05.03.01 Meonorus; 3aBepyowmin kadpeapoi, o.H. (aoueHT) OBYMHHMKOB M.H.

MporpamMmy aucumnnnHbl paspaboTan(a)(n) 3aseayowmin kadpenpoi, a.H. (aoueHT) OBYNHHUKOB
M.H. Kacbenpa pannoanektpoHukn OTaeneHne pagnouankm n MHOPMaLNOHHBIX CUCTEM ,
Marat.Ovchinnikov@kpfu.ru

1. Uenn ocBOEHNS AUCLUMINHBI

OCBOEHVE METOAOB pelleHNs 3aaa4 HeCTaUMOHapPHOM ounbTpaLuy B MOPUCTLIX Cpeaax, Bonpochl
onpeneneHnsi PunbTPALMOHHBIX NapaMeTpPoB MNacToB, ANEMEHTbI TEPMOrMAPOANHAMUKI B NpoLiecce
3aBOJHEHNS.

2. MecTo OUCLMN/MNHDbI B CTPYKTYpe OCHOBHOM o6pa3oBaTtesibHOM NPorpaMmbl BbiCLLIEro
npodpeccrmoHanbHoro o6pa3oBaHus

JaHHas yyebHas aucumunnmnHa BkntodeHa B pasgen " 51.B.[0B.5 OucumnnmHbl (Mogynn)" OCHOBHOM
obpasoBaTenbHol Nnporpammbl 05.03.01 M'eonorust 1 OTHOCKMTCS K AUCUUMNINHAM MO BbIOOPY.
OcBavBaeTcs Ha 4 kypce, 8 cemecTp.

OucumnnnHa MapoanHammnka BXoAMT B rpynny KypcoB no Belibopy npodoeccrnoHanbHoro umkna OOr
b6akanaspwuaTa no HanpasneHuto nogrotoskm 020700 "Meonorns" n nsyyaetcs B 7, 8-oM cemecTpax.

3. KomneteHuuu obyyarowierocs, hopMmpyemblie B pe3ynbTate 0CBOEHUS OUCLUM/INHDI
/mopyns

B pesynbTate 0CBOEHUS AMCLMNANHBI (DOPMUPYIOTCS CNeayoWwme KOMNeTEHUNN:

PacwmcpoBka

Lncpp komnereHuyu npuobpeTaeMor KOMNeTeHLUN
MK-16 CMOCOBHOCTb MCMONb30BaTb NPOPUIbHO-CNELNaNN3nNpoBaHbIe
(MpOCPECcCHOHANEHbIS 3HaHWS oyHOaMeHTaNbHbIX a%nenos GOU3UNKM P
KOMneTeHuunn) y P
[K-5 FOTOBHOCTb K paboTe Ha nonesbix 1 nabopaTopHbIX
(MPOCheccHoHanbHbIE reonormqecmg N reopunanyeckux npmbo pax pCTaHOBKaX
KOMreTeHuun) pubopax, y
MK-9 FOTOBHOCTb MPUMEHSATbL Ha NPaKTUKe 3HAHUS METOL0B
(NPOECCHOHANbHBIE rMAOPOreonornyecknx, HedpTerasoBbix N 3KONOr0-reonornyeckmx
KOMMETEHLN) nccnenoBaHun NPU peLeHnn Hay4HO-NMPOU3BOACTBEHHbIX 3a4a4

B peaynbtate 0CBOEHWS ONCUMMNINHBI CTYAEHT:

1. OONXEH 3HaTb:

OCHOBbI OUNbTPALMN XNOKOCTEN U ra30B B MOPUCTbIX Cpeaax

2. DONTIXEH yMeTb:

OpPUEHTNPOBATLCS, NprobpeTaTb HaBbIKM Pac4YeToB OUbTPALIMOHHBLIX NAapaMeTpPoB NNacToB
3. OONXeEH BnageTb:

TeopeTnyeCcKUMn 3HaHNsSMM 0 MeTodax onnucaHnsa npolecca HectaunoHapHOro 3aBo4HEHNS
4. DONXEH OEeMOHCTPMPOBATb CNOCOOHOCTb U FOTOBHOCTb!

MCNONb30BaTb rMMAPOANHAMNYECKME METOLbl UCCNEeOO0BaHUA CKBAXWH

4. CTpyKTypa u cogepxaHve oUCLUUNAUHBLI Moayns
Obwas TpynoemMKoCTb AMCLUMMNANHBI COCTaBNSIeT 4 3a4eTHbIX(ble) eanHuu(bl) 144 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONSA AUCLMMANHBI 9K3aMeH B 8 cemecTpe.
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Mporpamma omcuunnuHel "TnapognHammka”; 05.03.01 Meonorus; 3aBepyowmin kadpeapoi, o.H. (aoueHT) OBYMHHMKOB M.H.

CyMMapHo no AMcumnanHe MoxHo nony4ntb 100 6anno., U3 HMX Tekylwas paboTta oueHmBaeTcs B 50
6annos, ntorosas oopma KoHTpons - B 50 6annos. MnHuManbHoe KONM4YeCcTBO AN8 foMycKa K 3a4eTy

28 6annos.

86 bannos 1 bonee - "oTANYHO" (OTN.);
71-85 6annos - "xopowo" (xop.);

55-70 6annos - "ynosnetBoputenbHo" (yaooB.);
54 6anna n MeHee - "HeyIOBNETBOPUTENBHO" (Heyn.).

4.1 CTpyKTypa u coaepxaHue ayauTopHon paboTbl Mo aucuunanHe/ MOAYno

TemaTtnyecknn nnaH gUCUUNIAUHbI/MOAYNS

Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paborThbl,
MX TPYAO0EMKOCTb
(B yacax)

Tekywiue coopmbl
KOHTpons

Nekuun

MpakTnueckmne
3aHATUSA

Na6opatopHble
paborbl

Tema 1. Tema. TeyeHne
XNOKOCTEN.
dunbTpauns
XMIOKOCTEN. 3aKoH
‘|ldapcu. Mogenn
dounbTpaLNN.
MHorocpasHas
dounbTpauma

YCTHbI onpoc

Tema 2. Tema.
CraumoHapHble 1
HecTauMoHapHble
ounbTpaLMOHHbIE
notokn. OCHOBHbIE
3a[ayv ynpyroro
pexuma. HayanbHble un
‘IrpaHu4YHbIE YCNoBUS.
lMnockonapannenbHas u
nnockopaananbHas
gounbTpauns. Pexunm
3a[aHHbIX OaBNeHUA.
PeXnMbl NOCTOSAHHBIX 1
nepeMeHHbIX 1ebuTos.

5-8

10

10

YCTHbIV onpoc

Tema 3. Tema.
'mopoaonHammnyeckmne
MeTobl onpeneneHns
JoUNbTPALNOHHBIX
napameTpoB MNNacToB.
Metonbl KB, KBY,
|PBL, nmnynbca
naBneHuns.
Bo3moxHocTn 1
orpaHvyeHns MmoLenen,
OMUCbIBAOLWMX
donnbTpaumio B
NPUPOIHbIX cpenax.

9-12

YCTHbIA onpoc
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Mporpamma omcuunnuHel "TnapognHammka”; 05.03.01 Meonorus; 3aBepyowmin kadpeapoi, o.H. (aoueHT) OBYMHHMKOB M.H.

Pasnen
AducunnnuHbl/
Monyns

CemMecTp

Henens
cemecTtpa

Bugbl n yachbl
ayauTopHOM paborThbl,
MX TPYAO0EMKOCTb
(B wacax)

Nekuunn

MpakTnyeckue
3aHATUA

NabopaTopHbie
paborbl

Tekywiue coopmbl
KOHTpOns

Tema 4. Tema.
MmapoamHammnyeckue
acnekTbl pa3paboTku
HEegTAHbIX
MECTOPOXAEHNN.
M'mapoamHammnyeckue
MEeTOoAbl MccnenoBaHuii
KakK CpeACTBO KOHTPONS
pa3pabotkn. Cuctembl
KOHTPONS 1 ynpasneHus
pa3paboTKoiA.
AsTOMaTU3aLMSA
.[npouecca KoHTpons u
ynpasneHms .
OcobeHHocTH
aKcnnyaTaumm
TPELMNHOBATO-NOPUCTbIX
nnactos [logsemHas
rmapoanHammka u
NMOCTOSHHO
OencTByolwme Mooenu.
MmapoamHammnyeckue
METOObl UICCNEeAOBaHMSA

nnactos n MYH.

13-16

KoHTponbHas
paboTta

Tema . NITorosas
" |dopma KoHTpONA

Ok3ameH

NTtoro

30

30

4.2 CopepxaHue OUCLUMNIMUHbI

Tema 1. Tema. TedyeHne xuakocrten. PunbTpauus xuakocten. 3akoH Lapcu. Mogenu
cdounbTpauun. MHorocpasHasa comnbTpaums

JNeKuMoHHoe 3aHsitne (6 4yaca(os)):

dunbTpauns XNUOKOCTEN N ra30oB: YCNOBUS, BENYUHbI, NapaMeTpbl. PunbTpaums XnaoKkocTen B
NOPUCTbIX Cpedax Kak pasgen MexaHuku cniowHbix cped. Mooenu rpyHToOB 1 NOPUCTLIX Cpen.
dunbTpaumoHHble Mogenn. 3akoH apcu. ["paHuubl NPUMEHMMOCTU OUNbTPALMOHHBIX MOOENEN.
dunbTpaums B pasfnyHbIX TUNax KONNekTopos. Peonorns, HEHbIOTOHOBCKME XUIOKOCTN.
MHorodpasHasi, MHOroKOMNoOHEHTHas punbTpaums. Moaoenb Baknes u JleBepetta. dnemMeHTbI
Teopun ynpyrocTtu, negoopmaunm nnacToB U OKpyXalwmx ropHbix nopon. Hensotepmmnyeckas

dounbTpaums.

naboparopHas pabora (6 4aca(oB)):
MoTOKM XUAKOCTEN 1 ra3os B LuMnmHapudeckmx Tpybax. 3akoH Japcu, 3anaym cTaumoHapHoN
domnbTpauumn gng nnockonappanenbHoro U NAoCKO-paamnanbHOro NOTOKOB.
Tema 2. Tema. CtaumoHapHble N HecTaLuoHapHbie hunbTpaunoHHbIe NOTOKU. OCHOBHbIe

3aaa4yv ynpyroro pexuma. HauanbHbie u rpaHnU4HbIe YyC/TOBUA. I'Inom(onapannenbl-laﬂ "
nnockopaavanbHas CbI/IJ'IpraLI,l/ISI. PeXxum 3apaHHbIX paBneHun. PeXXnmMbl NOCTOAHHbIX U

nepeMeHHbIX 0ebunTos.

nekumoHHoe 3aHsitTne (10 yaca(os)):
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Mporpamma omcuunnuHel "TnapognHammka”; 05.03.01 Meonorus; 3aBepyowmin kadpeapoi, o.H. (aoueHT) OBYMHHMKOB M.H.

CraumoHapHble UNbTPaUNOHHbIE TedeHns. MeTon NoTeHuManoB. YNpyruin pexmM. YpaBHeHune
Nbe30MNpPOBOAHOCTU. PelleHnst ypaBHEHMS Nbe30NPOBOAHOCTY ANS NnocKonapanienbHbX,
LUMAVHOPUYECKNX U CPEPUHECKNX MOTOKOB.

naboparopHas pabora (10 4yaca(oB)):

3agayv nnockonapannenbHon ounbTpaumn: 3agaHne NOCTOSAHHbLIX AaBNEeHWIA Ha rpaHnuax nnacra,
3afaHne NocTosiHHOro aebuTa Ha rpaHuLe nnacTta ¢ HenpPoHMLUAEMOl CTEHKON (MoNy3akpbITOro
nnacTta), 3ailaHne NocTosiHHOro nebuta Ha 0oHON M NOCTOSIHHOMO AABNEHNS Ha OPYroi rpaHuLax
nnacta. PeweHne 3agay nnockopaguanbHon gomnbtpaumn. I'pynnbl ICTOYHUKOB N CTOKOB.
B3anmopencTeme CKBaXXuH.

Tema 3. Tema. F'MppoaouHammnyeckme Metoabl onpeneneHnsa ounbTpaLOHHbIX NapaMeTpoB
nnactoB. Metoabl KB, KBY, ®B, uMmnynbca pasneHus. BO3MOXHOCTU U orpaHU4YeHusi
Mopenen, onucbiBaloLMX omnbTpaLmMio B NPUPOLHbIX cpenax.

JIeKLMOHHOe 3aHsiTue (8 4aca(oB)):

HecTtauunoHapHble rugpoamHamMmyeckne MeTodbl MCCNefoBaHUi Nnactos. Bo3MOXHOCTY 1
orpaHuYeHns Mogenen, onucbiBaKWNX PUNbTPALMIO B MPUPOLAHbIX Cpeaax.

naboparopHas pabora (8 4aca(oB)):

Metoabl KB, KBY, ®B, umnynbca naeneHus.

Tema 4. Tema. N'mapoauHammyeckme acnekTbl pa3paboTkm HedPTAHbIX MECTOPOXAEHUN.
MmppoanHamnuyeckue metToabl UCCNenoOBaHUA Kak CPeacTBO KOHTPONS pa3paboTku. Cuctemol
KOHTPONS U ynpasneHUs pa3paboTkon. ABToMaTu3sauus npoLecca KOHTPOs M ynpasneHus .
OcobeHHOCTM 3KCnnyaTaumm TpeLLMHOBaTo-NOPUCTbIX Nnactos MoaseMHas ruapoauHaMmKa
M NOCTOSIHHO AencTBylowme Moaenu. FmapoanHamMmmyeckme MeToabl UCClieJ0BaHUSA NNacToB
n MYH.

JNIeKLMOHHOe 3aHsitue (6 4aca(oB)):

MopoanHamMmyeckme MeTonbl MCCNenoBaHMiA Kak CPeacTBo KOHTPONs pa3pabotku. Cuctemo
KOHTPONSA 1 ynpasneHns paspaboTkoi. ABToMatnaaumsi npoLecca KOHTPONs 1 ynpaBneHnus .
OcobeHHOCTN aKcnnyaTaummn TpewwmnHOBaTo-NopMCTbIX NnacTos NoasemMHas rmapoanHammka u
MOCTOSIHHO AENCTBYOLWMNE MOAENN.

naboparopHasi pabora (6 4aca(oB)):
rmopoanHammyeckme MeTolbl MCCNenoBaHWA Kak CPeaCcTBO KOHTPONS paspaboTkiu.

4.3 CTpyKTypa 1 copepXxaHume caMoCTOsITe/IbHOM paboTbl AUCLMMINHBI (MOLYNSA)

Buabi
N Paspen Cemectp Hepnens camocTosﬁeanoﬁ TPY.BOEMKOCTb| ;?«%%:L:?:;Eggﬂﬁ
AducumnnnmHbl cemecTpa paboTbl (B yacax) pa6oTb
CTYOEHTOB

Tema 1. Tema. TeyeHne

XWOKOCTEMN.

dunbTpaums

Xunakocten. 3akoH MOAroToBKa K y
1',£|.apCI/I. Mogenu 8 1-4 YCTHOMY onpocy 15 yCTHEI Ofpoc

dounbTpaumn.

MHorodpasHas

tounbTpauma
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Mporpamma omcuunnuHel "TnapognHammka”; 05.03.01 Meonorus; 3aBepyowmin kadpeapoi, o.H. (aoueHT) OBYMHHMKOB M.H.

Paspen
AncumnnuHbl

CemecTp

Hepnens
cemecTpa

Buabi
CcaMoOCTOSsITe/IbHOM
paboTbl
CTYAEHTOB

TPyBOEeMKOCTb|
(B yacax)

DopMbl KOHTPONS
CaMOCTOATENIbHON
pabortbl

Tema 2. Tema.
CraumnoHapHble 1
HecTaunoHapHble
oUNbTPALNOHHbIE
notokn. OCHOBHblE
3ajayu ynpyroro
pexuma. HavyanbHble n
‘IrpaHuyHbIE YyCNOBMS.
lMnockonapannenbHas n
nnockopaguanbHas
gounbTpauns. Pexunm
3a0aHHbIX OaBNEeHWUA.
PexXunmbl NOCTOSAHHbBIX U
nepeMeHHbIX 0ebuToB.

5-8

NOAroToBKa K
YCTHOMY Onpocy

15

YCTHbI ONpocC

Tema 3. Tema.
['mopoauHammnyeckne
MeTonbl onpeneneHus
PunbTpaLMOHHbIX
napameTpoB MnacTos.
Metoobl KB, KBY,
|PBO, nmnynbca
nasneHuns.
BoaMoxHoCTU 1
orpaHun4eHnsa momenein,
OMnuCbIBAIOLWMX
ounbTpaunio B
NPUPOLHbIX cpenax.

9-12

noaroToBka K
YCTHOMY Onpocy

15

YCTHbI ONpocC

Tema 4. Tema.
'mpopoavHammnyeckue
acnekTbl pa3paboTkm
HEeqTAHbIX
MECTOPOXOEHUIA.
'mpopoaovHammnyeckue
MeToAbl UCCnenoBaHN
Kak cCpefCTBO KOHTPONS
pa3paboTkn. Cnctembl
KOHTPONS 1 ynpaBneHus
pa3paboTKoiA.
ABTOMaTU3aLMS
.|npouecca KoHTpons u
yrnpasneHus .
OcobeHHoCTH
aKcnnyaTauum
TPewWwmnHOBaTO-NOPUCTbIX
nnactos NoasemMHas
rmapoanHammka v
MOCTOSAHHO
JencTByolwmne Mogenu.
'mpopoavHammnyeckue
METOo4bl CCnenoBaHns
nnactos n MYH.

13-16

noaroToska K
KOHTPONbHOW
paboTte

12

KOHTPO/bHAS
paboTta

NTtoro

57
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Mporpamma omcuunnuHel "TnapognHammka”; 05.03.01 Meonorus; 3aBepyowmin kadpeapoi, o.H. (aoueHT) OBYMHHMKOB M.H.

5. O6pazoBarenbHble TEXHONOIMU, BK/IOYAA MHTEPaKTUBHbIE hOpMbl 06yUeHus

YacTb NEKUMOHHbIX 3aHATUIA npoBOAATCA B BULOE MyNbTUMELNNHbIX I'Ipe3eHTaLI,VII7I. CeMVIHapCKVIe
3aHATNA NMPOBOOATCA C UCNOJ/Ib30BAHUNEM MyNbTUMEeOUAHOro o6opy,uosaH|/|9| B BAE 3alWNThI
npeunoerHon TeMbl. HacTb TeM TeopeTn4eCckoro Kypca npegnaratotca CtyoeHtam an4
BHeay,ﬂ.VlTopHOVI pa60Tb|, C nocneagyrowmnm 060y)K,D,eHV|eM Martepunana Ha ceMmnHapax.

6. OLueHOUHble CPeACcTBa AJ1sl TEKYLLLEro KOHTPO/S yCreBaeMOCTH, MPOMEXYTOUYHOM
aTTecTaLum No UToram OCBOEHUS OUCLUNNIMHDBI M yYyeOHo-MeTooMUYeckoe obecneyeHune
CaMOCTOsITe/IbHOW paboThl CTYAEHTOB

Tema 1. Tema. TeueHne Xupkocten. DunbTpaumsa Xuakocrten. 3akoH Hdapcu. Mooenu
cunbTpauun. MHorocpasHas chunbTpauus

YCTHbIA ONpoC , NPUMEPHbIE BOMPOCHI:

[MoHATME NNOTHOCTW, AaBNeHUs, CKOPOCTU NOTOKA XNAKOCTU. PunbTpaunoHHbIe NapameTpbl:
NOPUCTOCTb, MPOHULLAEMOCTb, CXMMAEMOCTb, MOHATUE CKOPOCTU counbTpaumn. dkcnepumeHT Jdapcu.
3akoH [apcu. 3akoH Japcu ons HectaumoHapHbIX NOTOKOB. PunbTpauuns B TPELMNHOBATO-MOPUCTbIX
cpenax, napameTpbl pa3aMepHOCTN BPEMEHN B 3akoHe cpunbTpaunn. Mmnotesa BapeHbnatTa, Mogens
BapenbnartTta-YoppeHa-PyTa. 3aBMCMMOCTb MPOHNLAEMOCTUN OT AaBneHus. dunbTpauns
BS3KOMNACTMYHbIX XnaKocTen, mogens MupsanxaHsane. OcobeHHOCTM AByxdba3Hol onnbTpauun.
Mogenb Baknu n JlesepetTta. OTHOCUTENbHbIE (Pa30Bble NPOHULAEMOCTH. [1peaenbHbIi
KO3dpPULNEHT HEQDTEBLITECHEHUS.

Tema 2. Tema. CTaLl,VIOHaprIe n HeCTaunoHapHblie (pVIﬂpraLl,I/IOHHbIe noTtokn. OCHOBHblE
3agayum ynpyroro pexuma. HayanbHbie n rpaHn4HbIe YCNOoBUSI. HnOCKonapanneanaﬂ n
nnockopagunanbHas Cpl/lanpaLlM‘il. PeXxuMm 3apaHHbIX gaBneHnn. PeXvMbl NOCTOSHHbIX U
nepemMmeHHbIX ,D,EGI/ITOB.

yCTHbIVI onpoc , npnMepHble BOMNPOCHI:

CraumnoHapHble chunbTpaunoHHble notoku. dopmyna dionon. KoHTyp nutaHua. ®opmyna dionon
L5 TOPU3OHTaNbHbIX CKBaXWH. Hannume akpaHoB, MeToa n3obpaxeHuii. HectaumoHapHas
gomnbTpauns. 3aKOH COXpaHEHNUS Macchl. YNPYrum pexnM, ynpyroeMkoCTb, KOIAULIMEHT
Nbe30MnpPoBOAHOCTU. [yCcK CKBaXKMHbI C MOCTOSIHHBIM febuToM. [nockonapannenbHas gunbTpaums.
3anaHune rpaHnyHbIX YCNOBU B BULE NOCTOSHHbIX AABNEHUA N /N NOTOKOB Ha rpaHuuax. PeweHns
3a4ady C BapmaHTaMy rpaHnyYHbIX YCNOBWIA: AaBneHne-aaBneHve, nasneHne-nebut, naBneHue -
HenpoHunuaemas rpaHmua.

Tema 3. Tema. 'mapoouHaMuyeckme metoabl onpeneneHnsa onnbTpaLMOHHbIX NapameTpoB
nnactoB. Metoabl KB, KBY, ®B, uMmnynbca pnasneHus. BO3MOXHOCTU U orpaHU4YeHusi
Mojaesnen, onucbiBaloLLMX oUnbTpauuo B MPUPOAHbIX cpenax.

YCTHbIi ONPOC , MPMMEPHbIe BOMPOChHI:

MmapoanHamMmyeckue MeToLbl onpeaeneHns ounbTpaLMOHHbIX NapameTpoB nnactos. OpraHnsaums
9KCMEePUMEHTOB, annapaTtypa, n3aMepsemble BENNYMHbI. MeToabl KpBbIX BOCCTAHOBNEHNS [ABNEHNS
B MOPUCTbIX U TPELMHOBATO-NMOPUCTBIX NiacTax, MeTo KPMBOM BOCCTAHOBNEHUS YPOBHS, METOL
XopHepa, MeTo MEXCKBaXWHHOr0 rmaponpoCyWwmnBaHns B BUAE OAMHOYHOMO rMAPOANHAMUNYECKOTO
MMMynbca, MeTo4 PUNbTPALIMOHHbBIX BOMH AaBNeHus. PacyeTtbl onnbTpaumnoHHbIX NapamMeTpoB
NNacToB: Nbe30NPOBOAHOCTN, TMAPONPOBOAHOCTY, NPUBEAEHHOrO paanyca. OrpaHnyeHns npu
NCNONb30BaHNM MOAENEN UHTEPNPETALMMN PE3YNLTATOB MMAPOANHAMNYECKMX NCCIEA0BAHWIA.

Tema 4. Tema. 'mppoanHaMmueckue acnekTbl pa3paboTkn HePTAHbIX MECTOPOXAEHUN.
MmaponnHammyeckme meToabl MCCNef0BaHUM KaK CPeacTBO KOHTpons pa3paboTku. Cuctemol
KOHTPONSA U ynpasneHus pa3paboTkon. ABTOMatu3aums npowecca KOHTPONS U ynpaBieHus .
Oco6eHHOCTM 3KCMyaTaLum TPeLLLMHOBaTO-NOPUCTbIX NnacTtoB Moa3eMHas ruapoanHaMmka u
NOCTOSIHHO AEeNCTBYyIOLMe Moaenu. fmapoavmHamMmmyeckue MetToabl UCcnenoBaHUsi NNacToB U
MYH.

KOHTponbHas paboTta , NpUMepPHbIE BONPOCHI:
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Kakve rugpognHamMmnyeckmne napameTpbl UCNOb3YIOTCS MPU COCTaBNEHUU TEXHONTOIMYECKNX CXEM
pa3paboTkn. CoOOTHOWEHME PUNbTPALMOHHBIX NapaMeTPoB MO AAHHbLIM Fre0ON3NYECKMX U
rMMAPOANHAMNYECKMX UCCNEA0BaHMIA. OBOMIOLMSA 3HAYEHNA (PUNbTPALMOHHBIX MapaMeTpoB.
M'mopoanHammyeckme MeTonbl MCCNeNOBaHMI Kak CPeacTBO KOHTPONS paspabotku. ABTomatnsaums
npouecca KOHTPOSS 1 yrpaeneHus, ucnonb3yemas annapaTypa, perynspHoCcTb NpoBeLeHus
3amepos. Mpobnembl ncnonb3oaHus A B NOCTOAHHO OEACTBYOWNX MOAENSX MECTOPOX AEHUIA.
M'MapoanHamMmyeckme MeToabl NOBbIWEHUS HEGTEOTAa4N, 0COOEHHOCTN HECTALMOHAPHOA
dovnbTpaunn B TPELWMNHOBATO-NOPUCTLIX KONNEKTOPax, pacyeTbl LMKINYECKON 3aKayKu.

Tema . UToroeasi popma KOHTpons

MpuMepHbIE BONPOCHI K 9K3aMEHY:

BOMPOCbI K 9K3AMEHY
BOMPOCHI-1. OBWME BOMPOCHI M4
1. dunbTpaums XnMLOKOCTEN 1 ra3oB: NapameTpbl. B kakmx eanHuLax N3MepstoTcs 1 CMbICH:

BA3KOCTb XNAOKOCTU, NPOHMUAEMOCTb nnacTta, rmoponpoBoOoHOCTb niacTta, Nbe3onpoBoAHOCTb, CKMH

hakTop
2. KoHe4yHble 1 6eckoHeyHble (Moaenb) nnacTtbl. [pOHMUAEMOCTb 1 MOTOKM HA rpaHuLe.

. CTaumoHapHble 1 HecTauMoHapHble (PUNbTPALMOHHbBIE TEYEHUS.

. 3akoH Hapcw.

. YpaBHeHue [iontou.

. BepTukanbHble CKBaXWHbl M TOPU30HTaNbHble CKBAXWUHbI.

. [lnockonapanennbHbIA 1 NIOCKO-pagnanbHbIA NOTOK.

. Cnoncto HeogHOPOOHbIE 1 30HANIbHO-HEOHOPOAHbIE MNACThI

. ['InockonapannenbHag gounbTpauns. CpegHas NPOHNLAEMOCTb COUCTO - HEOAHOPOAHOrO NnacTa

© 00 NO O b~ W

10. MnockonapannenbHasa gunbtpaums. CpenHss NPOHNLAEMOCTb 30HANBbHO - HEOAHOPOLHOrO
nnacta

11. lNnockopaananbHas ounbTpauuns: CpegHas NPOHNLAEMOCTb COMCTO - HEOAHOPOAHOro Nnacrta

12. MNMnockopaananbHas dounbTpauns. CpeaHsst NPOHMLAEMOCTb 30HaNIbHO - HEOAHOPOLHOIO
nnacta

13. [puBeOeHHbIN paanyc CKBaXMHbI.

14. MprynHbl NOSIBNEHNS HEHYNEBOro CKMH-dpakTopa. O YyeM cBnaeTenbCcTByeT BENNYNHa
CKVH-pakTopa?

15. BoipaxeHuve ansg nebuta CKBaXuHbl NPY HANNYMKA CKUH-gaKTopa.

16. Ecnu cknH chakTop oTpuuaTenbHbIfA, TO MPUBEAEHHbIA paanyc CKBaXMHbl (6onblie, MEHbLIE)
paauyca no gonoTy.

17. ECnn CKWH (pakTop NONOXUTENbHBIA, TO NPUBEAEHHbBIN PaanyC CKBAXMHbI (60nblie, MeHbLIE)
paauyca no gonoty.

18. NMocne adpbpekTuBHbIX [ TM BEnMYMHbI CKUH dhakTopa (YMeHbluaeTcs, yBenmymsaeTcs)?

19. B cnyyae nageHns NpoHnLaeMocTi Npru3aboinHon 30HbI NnacTa Kak MU3MEHUTCS CKUH-GaKTop
20. B cnyyae yBennyeHns NpoHMLaeMocT Npru3aboinHon 30HbI NnacTa Kak M3MEHUTCS CKMH-00aKTop
21. B cnyyae npoBeaeHns ruapopaspbiea Nnpm3abonHon 30Hbl Nnacta kak U3MEHUTCS CKMH-GaKTop
22. ['vaponpoBOOHOCTb nnacra.

23. Nbe3onpoBogHOCTb Nnacra.

24. YpaBHeHue nbe3onpoBoLHOCTHU

25. YpasHeHue KB[] (In t)

26. CTalMOHapHbIA MOTOK XMIOKOCTX B UMIMHAPUYECKO Tpybe.

27. Ywucno PenHonbaca

28. Meton KB,

29. Metopn KBY
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30. Meton B/

31. MHoropasHasa punbTpaums

32. TpewmHoBato-nopucTbie cpeabl. PunbTpaums.

33. Mogenb counbTpauuu ¢ npeaenbHbIM rpagueHToM casura

34. ['vapoavHaMmyeckme MeToabl MCCNenoBaHnii Kak CPeacTBO KOHTPONS paspaboTku.
35. Annapatypa n TexHuka [ OW.

PacueTHble 3ana4m no Kypcy (1 1 2-as MMCbMEHHbIE KOHTPObHbIE), 3a4a4u, KOTOPbIE pelany Ha
npakTuke

BOMPOCbI-2. TMbl MOTOKOB 1 KBL.
36. Kakune pexumbl BkntodaeT nccnegosaHue no tuny KBI. Ha kakmx ckBaxunHax NpoBOAUTCH. 3HaK
nebuta. Kakue napameTtpbl onpenensoTcs.

37. Kakue pexumbl BkntoyaeT nccnegosaHue no tuny KCI. Ha kakmnx ckBaxuHax npoBoanTcs. 3Hak
nebuta. Kakue napameTtpbl onpeaenstoTcs.

38. Kakune peXunMmbl BKKOYHaeT nccnenosaHme rno tmny KA. Ha kakux ckBaxuHax npoBOONTCA. 3Hak
nebuta. Kakue napameTpbl onpenendatoTcA.

39. lNpounseogHas bypas.

40. HaknoHbl rpagovkoB pasnnyHbIX ounbTPaLMOHHbIX MOTOKOB.

41. Yto Takoe bunorapucpmmyeckni guarHoctmyecknl rpadpuk. YTo oTNOXEHO MO OCsM.
42. Ha bunorapncmMmyeckom MarHoCTUYECKOM rpadovike npuaHaku:
a. IMHeNHOro PuNbTPaLMOHHOIo NOToKa

b. pagnanbHOro punbTpauMoHHOro NOTOKa

C. BNIMSIHNS CTBONA CKBAXWHbI

d. HactnyHOro BCKpbITUSA NnacTta CKBaXUHOWN

e. MpaHuupbl NnacTa ¢ NOCTOSIHHbIM OaBneHneM (Kkorna ato bbiBaer)
f. Victowaemoro nnacrta

g. [lBoHOM nopmncTocTn

43. Kakue rpacpmkm HasblBalOTCS XapakTepUCTMYECKUMU (CNELMANN3NPOBAHHBIMM), YTO
onpenenstoT No HUM.

44. B kakmx cnyqasx Habnogaetcs (npumepbl)
a. NMHEenHbIN PUNbTPALIMOHHbBIA NOTOK

b. paguanbHbln UNbTPALNOHHBIA NOTOK

C. GUNVHENHBIN OUNBbTPALMOHHbINA NOTOK

d. copepuyeckuin PUNbTPALNOHHBIA NOTOK

€. NceBaoyCTaHOBMBLUNNCS peXuM

45. Y10 0TKNaabiBaloT No OCM abCLMCC Ha XapakTepMCTUYECKOM (CneunansvpoBaHHOM) rpagomke
a. NIMHenHoro omMnbTPaLMoOHHOro NoToKa

b. pagnanbHoro gomnbTpaUMoOHHOro NOToKa

C. GBUNMHERHOro COUNBbTPALMOHHOrO NOTOKA

d. cgpepmyeckoro punbTPaLMOHHOro NoToKa

46. Y10 onpenensoT No ANarHoCTM4eCKoMy rpadouky, noYeMy OH HasblBaeTcst bunorapnMmnyeckm
N OMarHoCTUY4ECKUM

47. lNocnenoBaTenbHOCTb YepenoBaHNS PEXUMOB (PUNbTPALMOHHBIX MOTOKOB B FOPU30HTaNIbHOM
CKBaXuHe.

48. lNocnepoBartenbHOCTb YepeOBaHUS PEXUMOB PUbTPALIMOHHbIX MOTOKOB B CKBaXWHE C
TpewmHol (6eckoHeYHast NPOBOAMMOCTb).

49. NocnepoBaTenbHOCTb YyepenoBaHUs PeXnMoB PUbTPaLMOHHbBIX MOTOKOB B CKBaXUHE,
pacnonoerHon B LEHTpe KaHana.
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50. MocnenoBatenbHOCTb YepenoBaHNS PEXUMOB (OUNIbTPALMOHHBIX MOTOKOB B CKBaXMWHE,
PaCMNONOXEHHO OKOMI0 OANHOYHOrO pasnoma.

51. NocnepoBaTtenbHOCTb YyepenoBaHUs PeXnMoB PubTpaLUNOHHbBIX MOTOKOB B CKBaXWHE, C
4aCTU4YHbIM BCKPbITUEM MJ1acTa.

52. MocnenoBaTenbHOCTb PEXMMOB TEYEHNS A1 COBEPLIEHHO BEPTUKANbHOW CKBaXMHBbI,
PacnonoXeHHOW B LIEHTPe KPyroBoro nnacra.

53. NoBeneHne naBneHns Ha NCeBaOCTALMOHAPHOM PeXuMe B 3aMKHYTOM nnacTe.
54. MNoBeneHne naBneHns Ha NceBaOCTaALMOHAPHOM pexrMe B BOAOHAMNOPHOM nnacTe.

55. MoBeneHne faBneHns 1 NorapngoMmnYeckoin NPON3BOLHOM NPY HANNYMW HENPOBOASILETO
aKpaHa.

56. lNocnepnoBaTenbHOCTb PEXUMOB TEYEHNS B HACTUYHO BCKPbITOM CKBaXMHE.
BUJIETDI

1. dunbTpaums XnUOKOCTEN 1 ra3oB: NapaMeTpbl. B kakmx eanHULax N3MepstoTcs 1 CMbICH:
BSI3KOCTb XWOKOCTU, NPOHMLAEMOCTb NnacTa, rmaponpoBOAHOCTb NnacTa, Nbe3onpPoBOAHOCTb, CKUH

doakTop
Kakue pexumbl BkntodaeT nccnegosaHue no tuny KBI. Ha kakux ckBaxunHax npoBOAMTCS.

3Hak nebuta. Kakne napameTtpbl onpenensioTcs.

2. KoHeyHble 1 6eckoHeyHble (Moaenb) nnacTtbl. [pOHMLAEMOCTb 1 MOTOKM HA rpaHuLe.

Kakue pexumbl BkntodaeT nccnegosaHue no tuny KCI. Ha kaknx ckBaxumHax npoBoamntcs. 3Hak
nebuta. Kakue napameTtpbl onpenenstoTcs.

3. CtaumoHapHble U HecTauMoHapHble PUIbTPALNOHHBIE TEHEHUS.

Kakne pexumbl Bkntodaet uccnegosanme no tuny K. Ha kakux cksaxkmHax npoBoanTCs. 3Hak
nebuta. Kakue napameTtpbl onpenensiorcs.

4. 3akoH Hapcw.

lMponssonHas bypas.

5. YpasHeHue Liontoun.
HaknoHbl rpadpnkos pasnnyHbiX PUIbTPaLMOHHbBIX NOTOKOB.

6. BepTukanbHble CKBaXMHbl U FOPU30HTaNbHbIE CKBAXWUHBbI.
Yrto Takoe bunorapudgommnyeckmnl ouarHoctmyecknl rpadpuk. Hto OTN0XEHO MO OCSM.

7. I'lnockonapanennbHbl 1 NNOCKO-paananbHbIiA NOTOK.

Ha bunorapmtMmyeckomM OnarHoCTMY4ECKOM rpadouke Npu3HaKku:
a. MHenHoro puibTPaUNoOHHOro NOToKa

b. pagnanbHOro gomnbTpaunMoOHHOro NOToKa

C. BIUSIHMS CTBOJIA CKBaXWHbI

d. HactnyHoro BCKpbITUA niacTta CKBaXMHOWN

e. [paHnubl Nnacta ¢ NOCTOSHHBLIM AaBneHnem (korna a1o bbiBaerT)
f. Victowaemoro nnacta

g. [lBoriHOM nopucTocTn

8. Cnoncto HeoOHOPOAHbIE 1 30HANIbHO-HEOLHOPOAHbIE NNACTbI
Kakne rpadmku HasblBaOTCA XxapakTepUCTUYECKMI (CNeunanna3npoBaHHbIMIL), 4TO ONpeaensioT no
HUM.

9. MnockonapannenbHas dounbTpaumns. CpeaHss NPOHNLAEMOCTb CNIOUCTO - HEOAHOPOLHOrO NnacTta

B kakunx cnyyasx Habniogaetcs (mpumepsbl)
a. NMMHEeNHbIN PUNbTPALMOHHbIA MOTOK

b. pagnanbHbI PUNbTPALMOHHBIA NOTOK
C. BUNUHENHBIN PUNBTPALMOHHBIA NOTOK
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d. copepuyeckuin PUNbTPALNOHHDBIA NOTOK

€. NCeBaOYyCTaHOBMBLLNACA PEXUM

10. MNMnockonapannenbHas punbTpaums. CpeaHss NPOHMLAEMOCTb 30HaNbHO - HEOLHOPOAHOMO
nnacrta

Y10 0TKNaAbIBAIOT MO OCU abCLMCC Ha XapakTePUCTUYECKOM (CneunanMampoBaHHOM) rpagouke
a. NMHEeNHOro ounbTPaUNOHHOro NoToKa

b. pagnanbHoro punbTpaLMoOHHOro NOTOKAa

C. BUNMHERHOro ChUNbTPALMOHHOrO NOTOKA

d. copepuyeckoro nnbTPaUMoOHHOro NoToka

11. MnockopaaunanbHas domnbTpaums: CpenHsis NPOHNLAEMOCTb CNOMCTO - HEOAHOPOLHOMO nnacTa

Y10 onpepensitoT No AnarHOCTMYECKOMY rpadorky, MoYeMy OH Ha3biBaeTcs BunorapugoMmMYecknm u
LNarHOCTUYECKMM

12. MnockopaaunanbHasa dounbtpaums. CpenHss NPOHNLAEMOCTb 30HANbHO - HEOAHOPOAHOMO
nnacta

[MocnenoBaTenbHOCTb YepenoBaHNS PEXUMOB (PUNbTPALIMOHHbBIX MOTOKOB B FOPU30HTANIbHOW
CKBaXMWHe.

13. lNprBeneHHbIN paanyc CKBaXuHbI.

lMocnenoBaTenbHOCTb YepeaoBaHNS PEXUMOB (PUNbTPALMOHHBIX MOTOKOB B CKBAXWUHE C TPELNHOM
(beckoHe4Has NPOBOAUMOCTb).

14. MprynHbl NOSBNEHNS HEHYNEBOro CKMH-dhakTopa. O YeM cBnaeTenbCcTByeT BENNYNHA
CKWUH-gpakTopa?

[MocnepnoBaTenbHOCTb YepenoBaHUS PEXUMOB (PUNbTPALIMOHHbBIX MOTOKOB B CKBaXUHE,
pacnonoXeHHOM B LLEHTpe KaHana.

15. BoipaxeHuve onsg nebuta CKBaXkuHbl NPY HANUYMKM CKUH-gaKkTopa.

lMocnenoBaTenbHOCTb YepenoBaHNS PEXUMOB (PUNbTPALMOHHbBIX MOTOKOB B CKBaXUHE,
pacnonoXeHHoM OKONo OAMHOYHOro passnoma.

16. Ecnu ckmH cpakTop oTpuuaTtenbHbii, TO NPUBEAEHHbIA Paanyc CKBaXUHbI (6onblue, MEHbLIE)
paguyca no osnorTy.

lMNocnepnoBaTenbHOCTb YepeOoBaHUS PEXUMOB (PUNbTPALMOHHBIX MOTOKOB B CKBAXWHE, C YHACTUYHbIM
BCKpbITUEM MnacTa.

17. ECnn CKnH (pakTop NONOXUTENbHBIA, TO NPUBEAEHHbIA paanyC CKBaXMHbI (60nblie, MeHbLIE)
paguyca no gonory.

lNocnenoBaTenbHOCTb PEXMMOB TEYEHMS A1 COBEPLIEHHON BEPTUKANIbHOM CKBaXWUHBI,
pacnofioXeHHOM B LIEHTpe KPyrosBoro nnacra.

18. MNMocne adhdpekTnBHbIX ' TM BENMYMHBbI CKUH dhakTopa (YMeHbLlUaeTcs, yBenmynBaeTcs)?
[NoBeneHve nasneHVs Ha NCEBAOCTALMOHAPHOM pexrMe B 3aMKHYTOM nnacrTe.

19. B cnyyae nageHusi NpoHNLaeMocTi Npru3aboiHoi 30HbI NnacTa Kak MU3MEeHUTCS CKUH-GaKTop
[NoBeneHve nasneHvs Ha NCeBOOCTALMOHAPHOM pexrMe B BOLOHANOPHOM nnacre.

20. B cnyyae yBennyeHns NpoHNLAEMOCTM Npr3aboinHON 30HbI NnacTa Kak M3MEHNTCS CKMH-CDaKTOp
[MoBeneHwe naBneHns n norapnudMmMY4ecKon NPoN3BOOHON NPU HANNYUN HENPOBOOSLWErO 3KpaHa.
21. B cnyyae npoBeaeHMs rmapopaspbiBa Npr3aboinHoi 30Hbl nnacta kak U3MeHUTCS CKUH-GaKTop
[MNocnenoBaTenbHOCTb PEXMMOB TEYEHMS B HACTUYHO BCKPbITON CKBaXMHE.

22. 'mpponpoBoAHOCTb NnacTa.

Annapatypa u TexHuka I .

23. [be3onpoBooHOCTb NNacTa.

M'mopoaonHamMmyeckme MeTobl MICCNENOBAHMI Kak CPEACTBO KOHTPONS paspaboTku.
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24. YpaBHeHue nbe3onpoBoaHOCTHU
Mogenb counbTpauun ¢ npeaenbHbIM rpagueHToM casura

25. YpasHeHue KB[] (In t)
TpewnHoBaTo-nopucTbie cpenbl. PunbTpaums.

26. CtaumoHapHbI NOTOK XUAKOCTU B LMNNHOPUYECKON Tpybe.
MHoroasHas punbTpauns

27. Yncno PenHonbaca
MeTton ®B

28. Meton KBl
MeTton KBY
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http://znanium.com/bookread2.php?book=434355

7.3. UHTepHeT-pecypcChbl:

Maspunos A.l"., OBumHHUKOB M.H., OaguBsaHos B.J1. PagnoanekTpoHHbIE CUCTEMbI KOHTPONS
napameTpoB oMM O0HACHIWEHHbIX NNacToB Y4ebHo-MeToamn4yeckoe nocobue. - KazaHb, KOY. - 2010
r.- 92 ctp. // - http://www.kpfu.ru/docs/F1070764481/ovchin_kushtan_podzemn_gidromehanika.pdf

"aspunos A.l'., OBumHHUKOB M.H., OausaHos B.J1. PagnoanekTpoHHbIe CUCTEMbl KOHTPONS
napameTpoB ooV A0HACHIWEHHbBIX NNacToB Y4ebHo-MeToamnyeckoe nocobue. - KazaHb, KOY. - 2010
r.- 92 cTp. // - http://www.kpfu.ru/docs/F2064991677/gavrilov_MNQO_odivanov.pdf

rANC I ON-adodbekT - hitp://gisgdieffect.ru/gdi/
I'ONC Kanna - http://www.kappaeng.com/software.aspx?f=XMLSoftDoc&n=SAP_GEN&soft=Saphir
'mpopartecT - http://www.getek.ru/hydratest.html

8. MatepuanbHo-TexHM4Yeckoe obecrneyeHme oUCLMMINHBI(MOAYNS)
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OcBoeHune agncumnnunbl "MmapoanHammka" npeanonaraeT UCnonb3oBaHNe Cneayowero
MaTepuanbHO-TEXHNYECKOro obecneyeHus:

KomnbtoTepHbIl knacc, npeactaensowmii coboi paboyee Mecto npenoaasaTens n He MeHee 15
paboyrx MECT CTYAEHTOB, BK/IOYAIOLWMX KOMMbIOTEPHbIA CTOM, CTYN, NePCOHasbHbIA KOMMbIOTEP,
NMLEH3MOHHOE NporpaMMHoe obecneyeHne. Kaxablii KOMAbOTEP MMEET WPOKOMONOCHBIA JOCTYN B
ceTb VIHTepHeT. Bce KoMMnbioTepbl MOAKTOYEHbI K KOPNOPaTMBHOW KOMMbIOTEPHON cetTn KDY n
HaxogaTcsa B €AMHOM JOMEHeE.

YyebHo-MeToan4eckas nutepartypa ans 4aHHOW ONCLMMNINHBI UIMEETCS B HAMYUN B
3NeKTPOHHO-6nbnnoTeyHol cucteme "ZNANIUM.COM", pocTyn K KOTOPOW NpefoCTaBNEH CTyAEHTaM.
9BC "ZNANIUM.COM" conepXuT nponsseneHns KpynHeNnwmnx POCCUNCKNX Y4EHbIX, PyKOBOOUTENEN
rocynapCTBeHHbIX OpraHoB, nNpenogasartenei Beaymx By30B CTpaHbl, BbICOKOKBANNULMPOBAHHbIX
CMeunanncToB B pasnunyHbix cdoepax brnsHeca. PoHL 6nbnMoTekn chopMMpPOBaH C y4ETOM BCEX
N3MEHEHMN 06pa3oBaTENbHbIX CTAHAAPTOB M BKKOYAET y4ebHMKM, yyebHble nocobus, YMK,
MOHOrpadun, asTopedoeparbl, guccepraLmm, SHUUKNONEONn, CAOBapy U CPaBOYHNKN,
3aKkoHo4aTeNnbHO-HOPMAaTMBHbIE OOKYMEHTbI, CNeunanbHble Nnepnognyeckme n3agaHms n n3naHus,
BbiNyckaemble nsgatenncrsamm By30B. B HacToswee Bpems 95C ZNANIUM.COM cooTteetcTByeT
BCceM TpeboBaHMAM hefepanbHbIX roCynapCTBEHHbIX 0Opa3oBaTeNbHbIX CTAHAAPTOB BbICLIErO
npogoeccrnoHanbHoro obpasosanust (PrOC BI1O) HoBoro nokoneHus.

Mpn 0CBOEHMM ANCUMNNIVHBI UICMONb3YeTCs MPOEKTOP C HOYTOYKOM, KOMMbIOTEPHBI KNacc ¢
nporpaMMHbIM 0becneyYeHnem.

MNporpamma coctaBneHa B cooTBeTCTBUM € TpebosaHnamm ®IOC BINO un yyebHbiM nnaHom no
HanpasneHuto 05.03.01 "eonorma” n npodowno NOAroToBKM ['€0norns n reoxXMMms roproYmx
NCcKONaembix .
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