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1. Heau u 3212494 AUCHHUILINHBI

[enwro mpenonaBanus quctuiinHbl «[Ipumenerne 9BM mo pa3paboTke U dKCIUTyaTaruu
HG(I)THHBIX 1 Ta30BbIX MGCTOpO)KI[CHHﬁ» ABJIICTCA MOJTYYCHUSA H3Y4YCHUC OGH_II/IX IMPUHIIUIIOB
KOMIIBIOTEPHOT'O0 MOJICJIMPOBAHUS 3a7ady pa3pabOTKU M SKCIUTyaTalud HEPTSIHBIX U Ta30BBIX
MeCTOpO)KI[eHHfI, O3HAKOMJICHUEC C OCHOBHBIMH JTallaMU HMCCICAOBAaHHA TCEXHOJIOTHYCCKHUX
MIPOLIECCOB U Pa3pabOTKU U JKCIUTyaTallud HEe(TAHBIX U Ta30BbIX MECTOPOXKIECHUN METOJaMu
KOMIIBIOTCPHOT'O MOACIIMPOBAHUA.

3amayamMy TpenojaBaHUsl IUCUUIUIMHBI SBISIOTCA: HCIOJIB30BaHHUE KOMIIBIOTEPOB B
CO3JIaHMH MAaTEeMAaTUYECKUX MOJIETICH MPOIIECCOB pa3pabOTKU HEPTIHBIX 3aJIeXkKei, NCCIeI0BaHuE
COCTOSTHUS 100BIYM HE(PTH, AJIs peLICHUS TPUKIAIHBIX U MHKEHEPHBIX 3a7a4 HEPTSHOTrO Jiena.

2. MecTo TMCHUILIMHBI B CTPYKTYpe 00111e00pa30BaTe/IbHOI MPOrpaMMbl

JlucuumuimHa OTHOCUTCS K BAPHATUBHOW YacTH MpodeccuoHanbHoro nukia. /s nzyueHus
Kypca TpelOyeTcsi 3HAHMe. OCHOB HE(TENPOMBICIOBOTO Jiena, (PU3UKU HEPTSIHOIO U Tra30BOTO
IUIacCTa, OCHOBBI pa3pabOTKM W SKCIUTyaTalMd HEMTAHBIX M Ta30BBIX MECTOPOXKICHUH U
pa3pabOTKHU M SKCILTyaTallly T'a30BbIX U FA30KOHICHCATHBIX MECTOPOKICHUIA.

B cBow ouepenp, MaHHBIA Kype, IOMHMMO CaMOCTOSATEIIBHOIO 3HAYEHHs, SBISACTCA
3aKJIIOUUTEIbHON TUCITATUINHOM.

3. IlepeyeHb MIaHUPYEMBIX Pe3yJIbTATOB 00yYeHHUS MO AUCHHUILINHE (MOIYJIIO),
COOTHECEHHBbIX ¢ MHAMKATOPAMM AO0CTHKEHUsI KOMIIeTeHIU i

Tabauna 1
Koa mo ®I'OC NHaukaTopsbl 10CTHKEHHUS IlnanupyeMbie  pe3yJibTaThbl
o0y4yeHHs1 1O JMCHHILIMHE

(3YB)

IIpodeccrnonanbHbIe
OIIK-5 Crnocoben | OIIK-5.1-3naer  cocras u | 3HaTh
[IOHMMATh NPUHIMIBI | CBOWCTBA  HepTH W rasa,
pabOTHI COBPEMEHHBIX | OCHOBHBIE TIOJIOKEHHS
UH(POPMAITHOHHBIX METPOJIOTHH, KBaauMeTpuu, | HOBBIC  SHAHWA,  HCIOJB3Ys
TEXHOJIOTHI u | cranpaprusanuy, cepruukamyn | COBPEMEHHbIE 00pasoBaTenbHble
HCIONIB30BaTh UX UIs | He(hTEra3oBOro MpOU3BOJICTRA, 1 uH(OpPMAITMOHHbIE
penieHus 3amad | OIK-5.2-ymeer wucrnonp3oarp | 1CXHOTOTHH.

Npo(ecCHOHANIBLHON | KOMIIBIOTEP Ui PELICHUS
JEATETLHOCTH. HECIIOKHBIX MHKEHEPHBIX
pacyeToB,  WCIOJB30BaTh 110
Ha3HAYEHUIO TaKEThI
KOMITBIOTEPHBIX Iporpamm,
MCIIOJIb30BaTh OCHOBHBIE
TEXHOJIOTUH TIOUCKA, Pa3BEIKH U
OpraHu3aIu HedTerazoBoro
Npou3BOjACTBA B Poccud ¥ 3a
pyoexom, craHmaptel u TV,
VCTOYHUKH TOJTyY€eHHs
MH(pOpPMALIMK, MAcCMEIUNHBIE U
MYJIbTUMEIUIMHBIE TEXHOJIOTHH,
npuoOpETaTh  HOBBIE  3HAHMSA,

- CaMOCTOATEIbHO MPHOOpPETaTh

Ymers

- HCIOJIb30BaTh  OCHOBHEIE
3aKOHBl  €CTECTBEHHOHAYYHBIX
JUCHUITIINH B
npodeccuoHambHOM
ACATCIIbHOCTH, IIPUMCHATH
METOIBI MaTeMaTH4eCcKOro
aHaM3a W MOJCITUPOBAHHS,
TEOPETUYECKOT O "
OKCIICPUMCEHTAJIBHOT'O
HCCIIEIOBaHUS

BJa/IeTh

- OCHOBHBIMH METOJIaMH,
cnocobaMu M CpeICTBaMU

UCTIONb3Ys COBpPEMEHHBIE

MOJTyYeHHUS, XpaHEeHHUS,
oOpasoBaTebHbIC u

nepepadboTKu uHopMaIuu,
UH(POPMALIMOHHbIE TEXHOJOTHH,

paboTaTh ¢ KOMIIBIOTEPOM Kak
OPUEHTUPOBATHCS B

CpeACTBOM yIIpaBJICHUS
UH(POPMALIMOHHBIX MOTOKaX,

uHpopmanuen




BBIACIHAA B HHUX TIJIaBHOC H

HEOOXOMMOE, O0CO3HAHHO
BOCIIPUHUMATh  WH(POPMAIIHIO,
CaMOCTOSITEIILHO UCKATh,
U3BJICKaTh, CUCTEMAaTH3UPOBATH,
aHWIU3UPOBAaTh U OTOMpATh
HEOOXOMUMYIO  JUISL  PElICHUs
3a/1a4 uH(pOopMaITHIO,
OpraHu30BBIBATH,
npeoOpa3oBbIBATh, COXPAHATh U
nepeaaBaTth €€, KPUTHYECKH
MEPEOCMBICTUBATH HAKOTUICHHYIO
uHpopmaruo,  BbIpadaTHIBATH
coOCTBEHHOE MHEHHE,
npeoOpa3oBbIBaTh HMH(OpMAIHIO
B 3HaHHE, MPUMCHSITh
UHPOPMAILIHIO B pelIecHUH
BOIIPOCOB, C HCIOJIb30BaHUEM
pa3IMYHBIX IPUEMOB
nepepabOTKU TEKCTa,
IMK-9 Cnocobnocts | IIK-9.3-umeer HABBIKH | 3HATH:
MIPOBOJIUTH UCIIOJIb30BATh (U3HUKO- | BCKPBITHE HEPTIHBIX IIACTOB U
NPUKIIAHBIC HAyYHbIE | MATEMATHYSCKUI amnmapar s | 000pyJIoBaHUE 3a00€B CKBaXHH,
WCCJICIOBAHHUS 0 | perIeHus pacueTHO- | OCBOCHHE  CKBRKHH,  BBI3OB
npobaemMam AHATUTHYECKUX 3ajad, | IpUTOKa  HEPTH,  CIIOCOOOB
He(Tera3oBoi BO3HUKAFOIIINX B XOJIe | IKCIUTyaTaIiH CKBKHH,
oTpaciu B | IpodecCHOHATBLHOMN ¢busnveckux IPOIIECCOB
COOTBETCTBUU C | IeATEeIHHOCTH. o IbemMa MIPOTYKITUT u3
BbIOpaHHOW  chepoit CKBXMH HAa  IMOBEPXHOCTbD,
npodeCcCuOHAILHON OCHOBHBIE 3aKOHBI
JESITEIbHOCTH €CTECTBEHHOHAYYHBIX
TUCTIUTLTAH B
npodeccuoHambHOM
NeSATEIILHOCTH, MIPUMCHSITh
METO/TBI MaTeMaTHYeCKOTO
aHalM3a W MOJETUpPOBaHUS,
TEOPETUIECKOTO "
AKCIIEPUMEHTAILHOTO
WCCIICIOBAaHUS  TIPOMBICIIOBOTO
KOHTPOJISI W PEeryIHpOBaHUS

H3BJICHCHUA YIIJICBOAOPOAOB Ha
CyHIC¢ 1 Ha MOpC.

yMeThb:

UCIOJIb30BATh MOJTy4YEHHbBIE
3HaHUS B MIPaKTUYECKOU
NEeSTeIbHOCTH  WH)XXEHEPOB B
obnactu HCCIIEI0BaHUH

He(TAHBIX CKBAKUH M IJIACTOB,
MOATOTOBKE K JKCIUIyaTallUu U
OCBOEHHUIO HE(TSIHBIX CKBAXKUH,

METOJ0B YBCINYCHUA
MIPOAYKTUBHOCTHU CKBa’>XHH,
TE€XHOJIOTHH METOJ0B
TTOBBIIICHU S HC(I)TCOTI[aLII/I




IUTacTOB npu HOPUHITUH
pelieHni BbIOOpa
panoHANBHBIX crioco0oB
9KCIUTyaTaIllul CKBAXXHH IIPU TOM
WIX WHOM METOJE TOBBILICHUS
HeTEOTAAYH.

3HATh:

BCKPBITHE HEPTIHBIX TIACTOB U
obopynoBaHre 3a00€B CKBaXKHUH,
OCBOGHHE  CKBaXXHH,  BBI30B
npuToka  HedTH,  CIOCOOOB
9KCIUTyaTaI[H CKBaXXUH,
¢buznveckux IPOIIECCOB
nojabeMa MPOTYKITUU u3
CKBXHH Ha  IOBEPXHOCTbD,
OCHOBHBIC 3aKOHBI
€CTeCTBEHHOHAYYHBIX
TUCTIUTLTAH B
poQecCUuOHATBHOM
NESATCIILHOCTH, MIPUMCHSITH
METO/IbI MaTEeMaTH4ECKOTO
aHamM3a W MOJCIUPOBAHMS,
TEOPETUYECKOTO u
IKCIIEPUMEHTAIILHOTO
UCCIICIOBAHHUST  TTPOMBICIIOBOTO
KOHTPOJISI W PEryJIHpOBaHUS
W3BJICUCHHSI YTJICBOJOPOJIOB HA
CylIe U Ha MOpe.




4. O0beM TUCHUIIMHBI M BUAbI y4e0HOIi padoThl

Tabmuna 2
Bcero Cemectpsl
Bupa yueOHoii padoThl yacos/ 3a4.e/. 8

(01010 300 (01010 300
KonrtakTHas padora 48/1,33 8/0,22 | 48/1,33 8/0,22
B Tom uncne:
Jlexun 24/0,67 4/0,11 24/0,67 4/0,11
ITpakTHyecKue 3aHATUS 24/0,67 4/0,11 24/0,67 4/0,11
CeMuHapbl
JlaGopaTopHbIie pabOThI
CamocTosiTeIbHasi paboTa (Bcero) 60/1,67 | 100/2,77| 60/1,67 100/2,77
B Tom uncne:
Kypcogas pabora (mpoekr)
PacuerHo-rpaduueckre paboThI
UTP
Pedepatnr 40/1,11 | 80/2,22 | 40/1,11 | 80/2,22
JloKaapl
[Ipe3enTanmn
U (unu) opyeue 6uovl camocmosmenvbHOU
pabompi:
IToaroroBka K 1a00paTOpHBIM paboTaM
IToaroToBKa K MPaKTHYECKUM 3aHATHSIM 10/0,28 | 10/0,28 10/0,28 10/0,28
IToaroroBka K 3a4ety 10/0,28 | 10/0,28 10/0,28 10/0,28
Bua oryerHOCTH 3a4 3a4 3a4 3a4
Oomas Tpynoemkocts | BCEI'O B yacax 108 108 108 108
JTUCIHUILINHBI BCET' O B 3au. en. 3 3 3 3




5. ConeprxaHue QMCUUTIITHHBI

5.1. Pa3neanl TMCHUILIAHBI 1 BUABLI 3aHATHHA

Tabnuua 3
Jleten, Ipakr. Bcero
Ne HaumenoBanme pa3jaesna 3aH.
n/n AUCUMILUTUHBI IO ceMecTpam Yacel 3all. Hacel | Hacon
0P0 0P0 10J010)
1. | Llesns u npegmMeT TUCHUILUIMHBI
OCHOBHBIE ATaIbl UCCICIOBAHUS TEXHOJIOTHUYECKUX
o | MPOLECCOB 1 pa3paboTka U dKCIuTyaTanus HeTIHBIX 2 2 8
" ra30BBIX MECTOPOKICHHIA METOAaMHU
KOMITBIOTEPHOT'O MOJICITUPOBAHHUS
3 NudopmannonHoe obecrnieueHue 3amaq
" | HedTenoObIYn 2 2 8
4. | Meroauka aHanm3a 1 00paboTKu HHGOpMAIHH.
MaremaTrueckoe obecrieyeHne 3ama4
5. | IPOGKTHPOBAHUS W  YyIPABICHUS  MPOIECCAMU
HedTen00bIYN 2 2 8
5 Ob6ocHoBaHNe BBIOOpA re0JIOTO-TEXHUYECKUX
" | MEepoOnpUATHH 110 MHTCHCUDHUKAIIMHN T00bIYN HeDTH
7. | Cxemaru3auus miacta u BbIOOp pacyeTHON MOJIENH
Metombt OIIpeIeIICHUS 3P PEKTUBHBIX 9 9 8
8. | XapaKTepuCTHK pacyeTHBIX 0JIOKOB.
MacuiTabupoBaH#e U OCpPETHCHHUE.
9. | O6parHble 3a1a4i HePTEra3zoa00bun
10. Onmcanue  HECTAllMOHAPHBIX  TPOLECCOB B 2 2 8
HEHBIOTOHOBCKHX CpeJiax
[Ipoueccsl camoopranusanuu B
11. | ra30KUAKOCTHBIX ~CHCTEMaxX BONW3M  JIaBJICHHS 5 5 8
HACBIIICHUS
12. | Pa3paboTka nporpamm




5.3. JIeKLMOHHBbIE 3aHATHA

Tabnuna 4
Ne HaumenoBanue pa3jaeina
Conep:xkanue pasaena
n/n JTUCIUIIINHBI
1 2 3
Llenb (mpeameT) MUCHUIUIMHBI U €€ CBSI3b C APYTUMHU
Kypcamu. Kpatkas xapakTepuCTHKa TEXHOJIOTHYECKUX
MPOLIECCOB Pa3pabOTKU U HKCIUTyaTallMu HeTIHBIX
1 | Hean u npeaMeT AUCHUIMIMHBI MeCTOpOXKAEHUH. (OCOOEHHOCTH  TEXHOJIOTMYECKHX
mpoueccoB,  oOyclnaBiauBarolUe  HE0OXOIUMOCTh
HCIIOJIb30BaHUS METO/IOB KOMITBIOTEPHOTO
MOJIEJIMPOBAHUS IIPU UX UCCIICTOBAHUH.
MareMaTrnyeckoe MOJIETUPOBAHUE TEXHOJIOTHYECKUX
OcHOBHBIE JITanmbl HMCCJIEI0BAHMS | [IPOLIECCOB, KpaTKas XapaKTEpPUCTHKAa U  aHAJIN3
TEXHOJIOTHYECKMX TPOLECCOB M | MOJeNel TporeccoB (MWIBTPALMU U IPOIECCOB
2 pa3paGoTka ¥ JKCIUIyaTauus | IOJbeMa  Ta30KUIAKOCTHBIX CMeCeH. Bri6op
He(TAHBIX U ra3oBbIX | PAllMOHAIBHBIX BapUAHTOB SKCIUTyaTaIlUu.
MeCTOPOKIeHHit MeTtoaamMu | Marematudyeckue GOpMYIUPOBKH 3ajad  BbIOOpa
KOMIILIOTEPHOT0 MO/1eJIMPOBAHUSA | BAPUAHTOB, 170'¢ OCOOEHHOCTH. Kparkas
XapaKTepUCTHKA METOOB PEIICHUS 3a/1au.
HNudopmaunonHoe odecnevyenue
3 [TonsiTre 06 SKCIIEPTHBIX CUCTEMAX.
3a1a4 He(Ten00bIYH
[TpoBenenue YHUCIEHHBIX  HCCIEAOBAaHUN 1o
CTaTUCTUYECKUM  MOJEISIM B  LENsAX  BbIOOpa
4 Meromuka anamsa u 0opadorin MEPOTPUATHA TI0 WHTCHCHU(PHUKAIIMU JO0O0BIYM HEPTH
uH(pOpMALTUMN. pOIp A '
Omnpenenenue MapamMeTpoB IulacTa 10 JaHHBIM
THJIPaBIMYECKUX MCCIETOBAHUN CKBAYKUH.
O0630p MaremMaTuuecKux TMAaKeTOB, WX  AaHaJu3,
XapakTepucThkKa, o0nacTb mnpumeHeHus. KpaTkuit
0030p Mojenel BbIOOpa BapHAHTOB pPa3padOTKH U
MaremaTtuveckoe obdecneyeHmne | SKCIUTyaTalluu HEPTIHBIX MECTOPOXKIACHHI. MeTonnka
g |3anaq NMPOEKTUPOBAHMS M | IPOBENICHUS YUCJICHHBIX UCCIIeTI0BAHUI o
YIpaBJIeHUs npoueccaMu | 0OOCHOBAaHUIO BapMaHTOB SKCIUTyaTaluu. Meronuka
He(Te100bIYH BhIOOpa  crmocoba  IKCIUTyaTallud  J10OBIBAIOIIUX
CKBOKMH Ha OCHOBE OOpa0OTKH JKCIEPTHBIX OLIEHOK
npu OOOCHOBAaHMM YCIOBUH  (PYHKITMOHUPOBAHUS
CKBa)KMH.
Bunst MEpOIPUATUI o YBEIUYECHUIO
MIPOU3BOUTETHHOCTH CKBQ)KHH. Mertonsl
AKCTPANOJISILIUA neOUTOB (k03¢ urmeHTon
OO6ocHoBaHMe BBIOOPA TeoJIOT0- | IPOJYKTUBHOCTH  CKBaXXWMH). Meroauka pacyera
6 | TexHuueckux MeponmpusiTuidi MO | KOOPPUIHUEHTOB  3(P(PEKTUBHOCTH  CKBAXHMH IO

HHTEeHCH(PUKAINH 1006141 HePTH

IMHaAMHKe IeOUTOB, INTACTOBBIX U 3a00HHBIX TaBICHUH,
obBomHeHHOCTEH. [locTpoeHne AMHAMUKH EOUTOB
3a00MHBIX JaBICHUU TPYMIBI  B3aUMOCBI3aHHBIX
CKBXMH C YYETOM CII0C00a MX IKCILTyaTaI|H.




CxemaTu3zanusi IiactTa M BbIOOP
pacyeTHOM MoAeH

CXCMaTI/I?)aLII/ISI Jiacra myTeM BBCACHUA
MOAUGUIIMPOBAHHBIX (HAa30BBIX TMPOHHUIIAEMOCTEH |
MCCBAOKAIINMIUIAPHOT'O JaBJICHUA. MOHGHI/IpOBaHI/IC
KaBEPHO3HO-TPEUIMHOBATO-TIOPOBBIX TUIACTOB. BrIOOp
monenn uabTpanmu. OmnpeneneHue pasMEepHOCTH
mogenu. OnpenencHre pa3MepoB pacueTHBIX OJIOKOB.
3aHaHI/I€ HCXOJHBIX JaHHBIX IJISI MOACIUPOBAHHA.

MeTtoasbl onpeeaeHust
3¢ PeKTHBHBIX XapaKTePUCTHK
pac4YeTHBIX 0JI0KOB.

MacmradupoBaHue U OCpeJHEeHHE.

[TocranoBka 3amauu 00 ompexneneHUd >PPEKTHBHON
MIPOHHIIAEMOCTH. Onpenencuue 3¢ deKTUBHON
NPOHHUIIAEMOCTH YKPYIHEHHOTO pacyeTHOTO OJIoKa.
YkpynHeHue Maciitada npu nByXazHon
buIbTpanum.

OopaTtHble
He(Terazono0bIYn

3aJavdm

MeTtopl perieHust 00paTHBIX KO3 GUIIUSHTHBIX 33/1a4.
Perynspuzamusis HEKOPPEKTHO IOCTABICHHBIX 3aJad.
BbiOop CIOXKHOCTH HMIACHTUDUIMPYEMOH MOJICIH.
Hederkue anropuTMbl pemIeHuss OOpAaTHBIX 3ajad.
OreHka HaYaIbHbIX 3aracoB ra30BbIX
MECTOPOXKACHHM. Perynspusamnus MeTo 0B 00paboTKu
KPUBBIX  BOCCTaHOBJICHHS  naBieHusi.  OleHka
W3BJICKAGMBIX  3amacoB  He(TH  HAa  OCHOBE
dbeHomeHonornyecknx — momened. O meromax
UACHTH(HUKAIIMN MOJEH yrnpyroro wiacra. OreHka
JNOOBIBHBIX BO3MOXHOCTCH CKBRXXHH 110 JIaHHBIM
HOPMaJBHOW DKCIUTYaTaIlHH.

10

Onucanune
npoieccoB B
cpeaax

HECTANHOHAPHBIX
HCHBIOTOHOBCKHX

Onucanue HECTallMOHAPHBIX IIPOLIECCOB B
HEHBIOTOHOBCKMX  cperax. K yuery  sABieHHM
3ama3JplBaHus B Teopuu ¢uibTpanuu. MacmrabHast
MHBAapHUaHTHOCTb BPEMEHHBIX HEpapXuil B Ipoleccax
pellakcallud  BSI3KOYNPYTUX cpel. MogennpoBaHue
HeCTallMOHApHOM  (uiapTpauMu B  IJIacTax ¢
bpakTanbHOI cTpykTypoil. O KonebaHHuIX pacxoaa npu
bunbTpanun MTOJIMMEPHBIX pacTBOpPOB. o
(GWIBTPALMOHHBIX ~ XapaKTEPUCTUKAX C  Y4YETOM
copOIIMOHHON  crocoOHOcTH. Meron mocTpoeHus
OLICHOK peleHus YpaBHEHUN ¢bwibTpanun
ra3upOBaHHOMN KUJKOCTH.

11

IIponeccsl caMoopraHu3any B
ra3oKuIKOCTHBIX cucremMax
BOJIN3H JaBJICHUS HACBILICHHUS

HccnegoBanue PEOIOTHYECKUX CBONCTB
ra30KHIKOCTHBIX CHCTEM BOJIM3U JTaBIICHUS
HACBILLEHNUS AKYCTHYECKMMHU MeTonamu. I3yueHue
CBOMCTB T'a30°KUIKOCTHBIX CMeCeH

B MPEIINEePEXOAHBIX COCTOSIHHUSX. [Ipoueccsl
3apoAbIe00pa3OBaHM B ra30KOHICHCATHBIX
cuctemax. MccnenoBanue yCTOMUYMBOCTH (PUIBTPALIUN
KUJIKOCTEHN C 3apOJbIIIaMU Ta3a.

12

Pa3paborka nporpamm

PazpaboTka maTemaTudeckoit moaenu. Mcnons3oBanue
porpamm.




5.4. JlaGopaTopHble 3aHATHS

(He mpenyCMOTPEHBDI)

5.5. IIpakTHyecKkue 3aHATUSA

Tabmauma 5
Ne HaumenoBanme pasjaesna .
TeMaTuka NPaKTHYECKUX 3aHATHH (CEMHMHAPOB)
n/n AUCHUTLTHHBI
[lepconanbubiii kommnbrotep Tuna PC AT. Ilopsnok
1 paboThl ¢ MEPCOHANBHBIM KOoMIbIOTEpOoM. Tlopsaok
L T — 3alycKa MpOrpaMMbl Ha BBIMOJHCHHE HA S3bIKaX
pedl S BEMCHUK u na si3p1ke CHU++
9 [Mopsimok 3amycka mporpamMmbl Ha BBITIOJIHEHUE HA
si3pikax BEMCHUK u Ha a3pike CU+
OCHOBHBIE JTambl HCCICIOBAHUS
TEXHOJIOTUYECKHX TMPOIECCOB U
3 pazpabotka m  okcruryatanms | CocTaBieHHEe  CTPYKTYPHOH — MOJAETH — HPOEKTa
He(TAHBIX u ra3oBbIX | Pa3pabOTKU HEPTSIHOTO MECTOPOKIACHHUS.
MECTOPOKACHUN METOHAMHU
KOMITBIOTEPHOT'O MOJICTTUPOBAHUS
CocraBiieHHe MAaTEeMAaTHUIECKOW MOJICITU IPOTPaAMMBbI
4 BbIOOpa MEeTOa BO3ICHCTBUS Ha MPU3a00MHYIO 30HY
CKBQKUHBI.
Matemaruueckoe  oOecnedyeHue
CocTaBiicHHE QITrOpUTMAa PEUICHHS TMPOTPaAMMBbI
3azaq MPOEKTUPOBAHHUS u . o
5 BbIOOpa MEeTOa BO3JICHCTBUS Ha MPU3a00MHYIO 30HY
YIIpaBICHUS nporeccaMmu
CKBQKUHBI.
HeTenoObun
CocraBrneHue CTPYKTyphl MpOrpaMMbl  BbIOOpa
6 METO/Ia BO3JCHCTBUS Ha MPHU3a00MHYI0 30HY
CKBQKUHBI.
CocraBnenue 0J0K-CXeMbl JUIsl pacueTa IPOMBIBKU
7 | OOGocHOBaHWE BBIOOpA TEOJIOTO- .
9 necyaHoi mpoOKH.
TEXHUYECKUX MEPOTPUATHH  TIO
CocraBieHne anropuTMa pemeHHus I pacdera
8 | uaTeHcuuKanuu J00BIYU HEPTH v
MPOMBIBKY MIECUYAaHOM MPOOKH.
9 | Pa3paboTtka mporpamm Omnpezenenne ycioBuil GOHTAHUPOBAHMS CKBOKHUH
6. CcamocTosiTesibHAsi paboTa CTYJIEHTOB
Tabnuna 6
NoeNe
u/n TeMbl 17151 CAMOCTOSITEILHOTO U3YYeHHS
1 | XapaktepucTrka METOJI0B PEIICHHUS 3a]1a4.
2 | OmnpenerneHre mapaMeTPOB IUIACTA MO JAHHBIM T'HIPABIHYECKUX UCCIICTOBAaHUI CKBKUH.
3 MeTtoauka BeIOOpa criocoda IKCIUTyaTaIiK JOOBIBAIOIINX CKBaKUH Ha OCHOBE 00pabOTKH
HKCIIEPTHBIX OIICHOK IMPH 0OO0CHOBAHUH YCIIOBUH () YHKITMOHUPOBAHWS CKBAKHH.
4 [Toctpoenne nuHAMUKUA OeOUTOB U 3a00MHBIX JaBIEHUN TPYIMIBI B3aHMMOCBS3aHHBIX
CKBRKUH C YIETOM CIIOC00a UX IKCITyaTaIliy.
5 OmnpeneneHre pa3MepoB pacueTHBIX OJIOKOB. 3aJaHWe WCXOJIHBIX JaHHBIX U
MOJICTTUPOBAHUSI.
6 | YkpynHenue Maciutaba npu AByX(pa3sHoH GHIbTpaAIIH.
7 | Perynspusaius MmeTofoB 00pabOTKH KPUBBIX BOCCTAHOBIICHUS JIaBIICHUSI.
8 | Omenka n3BIeKaeMbIX 3aacoB HePTH Ha OCHOBE (JEHOMEHOJIIOTHIECKUX MOJICIICH.




9 | O meTtonax uaCHTH(GUKAIIMN MOJICTH YIIPYroTo IjiacTa.

10 | Onenka 1OOBIBHBIX BO3MOKHOCTEH CKBaKMH MO JAHHBIM HOPMaJIbHOW SKCILTyaTallUH.

11 | O koneGanusX pacxoaa mpu GUILTPALMH MOJTUMEPHBIX PACTBOPOB.

12 | O ¢uabTpalMOHHBIX XapaKTEPUCTHKAX C YI€TOM COPOLIMOHHOM CIIOCOOHOCTH.

13 | Meroa nocTpoeHust OIIEHOK pelIeHrs ypaBHEHUH GUIbTpallui ra3upOBaAaHHOMN KHUJIKOCTH

14 | UccnenoBanue ycTOMUYMBOCTH (QHIIBTPAIIMH KUAKOCTEH C 3apOJIbIIIIAMHU Ta3a

1.

Tembl A1 HanucaHus pedepaToB

1. Tlepconanwusbiii komnetotrep Tuna PC AT. Tlopsimok paboThI ¢ TepCOHATIBHBIM

koMmnbroTEpPOM. [lopsiiok 3amycka nmporpaMmel Ha BBIITOJIHEHHUE HA SI3bIKAX BEVMCUHK u na

a3pike CU++

CocraBiieHHe CTPYKTYPHOUM MOJEIN IPOEKTa Pa3padOTKH HEPTIHOTO MECTOPOKICHHUS.

3. CocraBieHue MaTeMaTUYECKOM MOJIENU MPOrpaMMBbl BEIOOpa MeTO/1a BO3JICHCTBHUS Ha
npr3a00HHYI0 30HY CKBaYKUHBI.

4. CocrapieHue alropuT™Ma pelieHus MporpaMMbl BbIOOpa METOa BO3ICHCTBUS Ha
npr3a00KHYI0 30HY CKBaXKHHBI.

5. CocraBneHue CTpyKTyphl IPOrpaMMBbI BBIOOpa METOa BO3IEHCTBUS HA MPU3a00HYIO
30HY CKBa)KMHBI.

6. CocraBneHue 0J10K-CXEMbI Ui pacueTa MPOMBIBKH IecYaHOU MPOOKH.

7. OmnpeneneHue ycaoBUl (POHTAHUPOBAHUS CKBAKUH

N

YueOHO-MeTOANYECKOE O0ecTIeueH e IJIsl CAMOCTOSITEIbHOM PadoThI

Mupzamxkanzage A.X., XacanoB M.M., baxtuszun P.H. MonenupoBanue mnpoieccoB
HedTerazono0buun. [DneKTpoHHbIH pecype]: Yuebnoe mocodbue / Keecko b.b., KBecko H.T'. -
M. : Undpa-Unxenepus, 2018. - 228 c. - ISBN 978-5-9729-0209-5 - Pexum nocryna:
http://www.studentlibrary.ru/book/ISBN9785972902095.html

MozenupoBaHue HOPUPOAHBIX pe3epByapoB HedpTH U raza. JlaGopaTOpHBIM HPAKTUKYM.
Henenos M.B. MoaenupoBaHue NPUPOAHBIX pe3epBYyapoB HEPTH U Traza [DIIEKTPOHHBIN
pecypc]: nabopartopusiii npaktukym/ Henemo M.B., Epemuna H.B., JlorsunoBa T.B.—
OnexTpoH. TekcToBble JaHHble.— CraBpomnosib: CeBepo-KaBkasckuil — ¢enepanbHbIi
yauBepcuret, 2015.— 111 ¢.— Pexxum goctyna: http://www.iprbookshop.ru/63103.html.—
9BbC «IPRbooks».

Hedb 1 ra3 [Dnexkrponnslit pecypce] / - M. : 'opnas knura, 2013. - 272 c. - ISBN 0236-
1493-2013-48 - Pexxum poctyma: http://www.studentlibrary.ru/book/GK-0236-1493-2013-
48.html

7. OneHoYHbIE CpeacTBa

7.1 Bonpocsl K nepBoi aTTecCTAUN

N~ WNE

10.

Llens MoenupoBaHUs MJIACTOB.

Onucanuie MOJENH.

ABTOMaTHUYECKOE yIIpaBiieHHEe BBOAOM HH(popmanuu B IBM.

biok-cxema moaenu.

Br16op mozenu.

Tum 3anexu.

['eomeTpus MoaenupyemMoil 006J1aCTH U pa3MEPHOCTh MOJIEIH.

JloCTYITHOCTB JaHHBIX U XapaKTep MOAECIUPYEMOT0 BTOPUUHOTO WU TPETUYHOTO
mpoiiecca pa3padoTKH.

[TapameTpsl MOATOHKHM UH(DOPMALIMH IO TAHHBIM UCTOPUU Pa3pabOTKH MECTOPOKICHUSI.
[Toaronka mapaMeTpoB TUIacTa MO JAHHBIM UCTOPHH €T0 Pa3pabOTKH.



http://www.studentlibrary.ru/book/ISBN9785972902095.html
http://www.studentlibrary.ru/book/GK-0236-1493-2013-48.html
http://www.studentlibrary.ru/book/GK-0236-1493-2013-48.html

11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.

30.

M3meHeHne napaMeTpoB IIacTa.

H3MeHeHre HaCBIIIEHHOCTH T1J1acTa.

W3meHeHne napameTpoB (hIrouI0B.

XapakTepHucTUKa TEXHOJIOTHYECKHUX MPOIECCOB Pa3pabOTKU U SKCILTyaTallu He(TIHBIX
MECTOPOXKACHUM.

Oco0eHHOCTH TEXHOJIOTHUECKUX MPOIECCOB, 00yCIaBIMBAIOLIIE HEOOX0AUMOCTD
MCIIOJIb30BaHUsI METOJOB KOMITBIOTEPHOTO MOJICIIMPOBAHUS IIPH MX MCCIICAOBAHUU.
Matematuueckoe MOAEIMPOBAHNE TEXHOJIOTMUECKUX MPOIIECCOB, KpaTKas
XapaKTEPUCTHKA U aHAJIU3 MOJIeJIeH MPOoLeccoB (GMIBTPALMHU U IIPOIECCOB MOABEMA
ra30’kKUJIKOCTHBIX CMECEH.

Br100p panmoHanbHBIX BAPHAHTOB YKCIUTYaTAIIHH.

Matremaruueckue GopMyJIHPOBKH 3a7a4 BbIOOpa BapHAHTOB, UX OCOOECHHOCTH.

Kpartkast xapakTepucTHKa METOJIOB PELICHUS 33/1au.

[TonsiTrie 06 SKCIEPTHHIX CUCTEMAX.

[TpoBeneHue YMCICHHBIX UCCIEIOBAHHUNA MO CTATUCTHYECKUM MOJICIISIM B IEJIAX BHIOOPA
MEPOTIPUATHH 10 HHTEHCHU(DHUKAIIUK JOOBIYH HEPTH.

Omnpexnenenne napaMeTpoOB IUIACTA M0 TAHHBIM THAPABINYECKUX HCCIEIOBAHNN CKBaKUH.
0030p MaTeMaTHUYECKUX MAKETOB, UX aHAJIH3, XapaKTePUCTUKA, 0071aCTh MIPUMEHEHHUS.
Kpatkuit 0030p mozeneit BbiOopa BapuaHTOB pa3padOTKH U SKCIUIyaTallui HEPTIHBIX
MECTOPOXKICHHM.

MeTtoauka MpoOBEACHUS YUCICHHBIX UCCIIEI0BAHUI 110 000CHOBAHUIO BAPUAHTOB
JKCILTyaTaIuu.

Mertoauka BeIOOpa crioco0a IKCIUTyaTalu J00BIBAIONINX CKBAXKUH Ha OCHOBE 00pabOTKHI
SKCIIEPTHBIX OIEHOK MPU OOOCHOBAHUU YCIOBUN (DYHKIIMOHUPOBAHUS CKBAXKHH.

Bubl MeponpusTHil IO YBETMYCHHIO MIPOU3BOJUTEIHHOCTH CKBAYKUH.

MeTob1 SKCTpanosauy 1eOUTOB (KO3PPUIINEHTOB TPOAYKTUBHOCTU CKBAYXKUH).
Metoauka pacyera k03P PHUIreHTOB d3PPEKTUBHOCTH CKBAXHH MO JHHAMUKE 1COUTOB,
IUIACTOBBIX U 3a00MHBIX JaBICHHI, 00BOIHEHHOCTENA.

[TocTpoeHre TMHAMHKY IEOMTOB U 3a00MHBIX JaBJICHUN TPYIITB B3aUMOCBS3aHHBIX
CKB)KUH C YYETOM Ccrioco0a uX dKCILTyaTaluu.

OOpa3sen aTTecTalilMOHHOTO OMJIeTA

ATTECTAIIMOHHBIV BUJIET Ne 1

1. BriOop panyoHaNbHBIX BApUAHTOB SKCILTyaTalUH.
2. MaremaTrueckue popMyIHpOBKH 3aad BHIOOpAa BAPHAHTOB, UX OCOOEHHOCTH.
3. Kpatkas xapakreprcTUKa METOJIOB pEILIEHUS 3a/1a4.

7.2 Bonipochl KO BTOPOii aTTecTannu

1.

CoNoOAEWN

e N
wh o

Cxemaru3zamus 1jacrta ImyTeM BBEJCHHS MOTU(PHUIIMPOBAHHBIX (a30BhIX POHUIIAEMOCTEH
U TICEBJIOKAMMIIISIPHOTO JaBJICHHUS.

MonenupoBaHue KaBepHO3HO-TPEUIMHOBATO-TIOPOBBIX IJ1aCTOB.

Bei0op Mozaenu puiabTpanum.

Omnpenenenue pa3MepHOCTH MOJIEIIH.

Omnpenenenue pa3MepoB pacueTHBIX OJIOKOB.

3amaHne UCXOMHBIX TAaHHBIX I MOJICITUPOBAHHS.

[TocTanoBka 3aauu 06 onpeaeneHUN d3PGEKTUBHON MPOHUIIAEMOCTH.
Onpenenenne 3¢ HeKTUBHON TPOHUIIAEMOCTH YKPYITHEHHOTO pacyeTHOr o OJI0Ka.
VYxpynHenue macuiraba npu 1Byx¢azHoi puinbTpanun

Metonsl penieHust o0paTHbIX KO3 (OUIMEHTHBIX 33/1a4.

Perynsapusaiyst HEKOPPEKTHO IMOCTABICHHBIX 3a/1a4.

Br160p cn1oKHOCTH UACHTUUIUPYEMONU MOJICITH.

Heuetkue anroputmsl pemieHus 0OpaTHBIX 3a/1a4.



14.
15.
16.

17.
18.
19.
20.

21.
22.
23.
24.
25.

26.
27.
28.
29.

OrneHKa Ha4yaJIbHBIX 3aI1aCOB ra30BbIX MECTOPOKICHUI.

Perynspusanus MeTo0B 00pabOTKH KPUBBIX BOCCTAHOBIICHHSI JaBJICHUS.

OueHka U3BJIEKaEMBIX 3a11acOB HE(TH HA OCHOBE (DEHOMEHOJIOTHYECKUX Mojenei. O
METOAaX UJIECHTU(UKALUU MOAEIIH YIIPYroro IuiacTa.

Onenka JOOBIBHBIX BO3MOKHOCTEH CKBAKMH 1O JAaHHBIM HOPMaJIbHON 3KCILTyaTaluH.
Onucanue HeCTaMOHAPHBIX MPOLIECCOB B HEHBIOTOHOBCKUX CPElax.

K yuery siBnenuii 3ama3ipIBaHusi B TEOPUU PUIBTPALIUH.

MacmrabHasi ”HBapUaHTHOCTh BPEMEHHBIX HepapXHil B Ipolieccax peiakcalun
BA3KOYIIPYTUX CPEN.

MozenupoBaHue HeCTAMOHAPHON (puiIbTpaluy B IIacTax ¢ GpakTaabHON CTPYKTYpOH.
O xonebaHMAX pacxoaa npu GUIBTPALUH TOJIMMEPHBIX PACTBOPOB.

O QuIbTpalMOHHBIX XapaKTEPUCTHKAX C y4€TOM COPOLIMOHHOM ClIOCOOHOCTH.

MeTtoa mocTpoeHHsI OLICHOK PEIICHUs] YpaBHEHUH (PUIbTPAIlK Fa3UPOBAHHON HKHUIKOCTH.
HccnenoBanue peosiorn4ecKUX CBOMCTB Ira30KUAKOCTHBIX CHCTEM BOJIM3H JIaBJICHUS
HaCBILIECHUS aKyCTUYECKUMU METOJAMH.

W3y4eHne CBOMCTB ra30kKMIKOCTHBIX CMECEH B IIPEANIEPEXONAHBIX COCTOSHUSAX.
[Tponeccel 3apoplieo0pa3oBaHus B Ta30KOHICHCATHBIX CUCTEMAX.

HccnenoBanue ycTOHYMBOCTH (PUIBTPALIMM KHUIKOCTEN C 3apObILIaMH Ta3a.
Pa3paborka maremaTuueckoil Mozenu. Mcrnonb3oBaHue MporpaMm.

OO0pa3zen aTTecTAlIlMOHHOTO OUJIETA

N

ATTECTAILIMOHHBIN BUJET Ne 1
CxemaTu3anus 1iacTa ImyTeM BBEIACHHS MOAU(PUITUPOBAHHBIX ()a30BbIX IPOHUIIAEMOCTEH
U TICEBIOKANMIUISIPHOTO JIABJICHHS.
MonenupoBaHie KaBepHO3HO-TPEIIUHOBATO-TIOPOBBIX TUIACTOB.
Br160op Monenu puiibTpanuu.

7.3 Bonpocsl K 3a4eTy

1.
2.
3.

15.
16.
17.
18.
19.
20.

M3MeHeHre HaCBhIIIEHHOCTH I1J1acTa.

M3meHeHne napamMeTpoB (IIroUI0B.

XapakTepHucTUKa TEXHOJOTHYECKUX IPOILIECCOB Pa3pabOTKU M IKCIUTyaTaluu HEQTIHBIX
MECTOPOXKIACHUN.

Oco0OeHHOCTH  TEXHOJIOTMYECKHX MPOIECCOB, O0O0YCIIaBIMBaOIIME HEOOXOIUMOCTb
MCII0JIb30BAaHUsI METOJOB KOMIIBIOTEPHOTO MOJEJINPOBAHUS IIPH UX MCCIEA0BAHNN.
MaremaTnueckoe MOJEIMPOBaHHE TEXHOIOTMUECKUX MPOLIECCOB, KpaTKasi XapaKTepUCTHKa
U aHaJM3 MoOJeJel MNpoueccoB (QUIBTPAMM M MPOLECCOB MOAbEMa T'a30’KUAKOCTHBIX
CMECeH.

Br160p parmoHaabHBIX BApUaHTOB SKCILTyaTallUU.

[{enbp MoenUpPOBaHUs IIACTOB.

Onucanue Mozenu.

ABTOMaTHUYECKOE yIIpaBiieHHEe BBOJOM HH(popmannu B OBM.

bnok-cxema moaeny.

Br16op Mmogenu.

Tum 3anexu.

['eomeTpus MoaenupyemMoil 06J1aCTH U pa3MEPHOCTh MOJIEIH.

JloCTyHOCTB TaHHBIX U XapakTep MOJEIMPYEMOI0 BTOPUYHOTIO MIIM TPETUYHOTO ITpoliecca
pa3paboTKH.

[TapameTpsl TOATOHKM MH(OPMAIMH MO JAHHBIM UCTOPHH Pa3pabOTKU MECTOPOXKICHUSI.
[Tonronka nmapameTpoB IJIacTa 1O JAaHHBIM UCTOPUHU €r0 Pa3pabOoTKH.

M3MeHeHne napaMeTpoB IIacTa.

Maremaruueckue GopMyJIHPOBKH 3aad BbIOOpa BapHaHTOB, UX OCOOEHHOCTH.

Kpartkast xapakTepucTika METOJI0B PEeLIeHUs 3a/1au.

[TonsiTre 00 SKCIIEPTHBIX CUCTEMAX.



21.

22.
23.
24.

25.

26.

27.
28.
29.

30.

31.

32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45.
46.

47.
48.
49.
50.

51.
52.
53.
54.
55.

56.
57.
58.
59.

[TpoBeneHue YUCIEHHBIX MCCIENIOBAHUNA MO CTATUCTHYECKUM MOJECISM B LENAX BBHIOOpa
MEPOTIPUATHI 10 WHTEHCU(DHUKAITUK JOOBIYH HEPTH.

Omnpeznenenne napaMeTpoB IUIACTA 110 JTAHHBIM THIPABINYECKUX HCCIEJOBAHNN CKBaKUH.
0O0630p MaTeMaTUYECKUX MMAKETOB, UX aHAJIHN3, XapaKTEPUCTUKA, 00JaCTh IPUMEHEHHS.
Kpatkuii 0030p Mojeneil BbIOOpa BapHaHTOB pa3paOOTKU M SKCIUTyaTallMd HEPTSIHBIX
MECTOPOXKIACHUM.

Metoauka TpPOBEACHUS YHCICHHBIX HCCICIOBAHUKH 1O OOOCHOBAaHHIO BapHAHTOB
JKCILTyaTaIuu.

Mertonuka BeIOOpa criocoba 3KCIuTyaTanuy JOOBIBAIOIINX CKBAXXHMH HA OCHOBE 00paboTKH
9KCIIEPTHBIX OLEHOK IMPU 0OOCHOBAHUH YCIOBUN (DYHKIIMOHUPOBAHUS CKBAKHH.

Buas MmeponpusiTHii 0 YBETHUEHHIO TPOU3BOAUTEIBHOCTH CKBAXKHH.

MeTopl SKCTpanoIAuy 1e0UTOB (KOG OHUIIMEHTOB MPOAYKTHBHOCTH CKBAYKUH).
Metoauka pacdera Kod3(pGUIHEHTOB 3(P(PEKTUBHOCTH CKBAXHH IO JUHAMUKE JEOHTOB,
IJIACTOBBIX M 3a00MHBIX JaBICHUI, 0OBOIHEHHOCTEH.

[Toctpoenne nuHAMHKH AEOMTOB M 3a00MHBIX JaBJICHUN TPYMIBl B3aMMOCBSI3aHHBIX
CKB)KUH C YYETOM CIOC00a UX IKCILTyaTalllu.

Cxemaru3zamus 1acra ImyTeM BBeIeHHU MO (UIIMPOBAHHBIX ()a30BBIX MPOHUIIAEMOCTEN U
MICEBAOKAMWUISIPHOTO 1aBIICHUSI.

MonenupoBaHie KaBepHO3HO-TPEIIUHOBATO-TIOPOBBIX TUIACTOB.

Br160op Mmonenu puiibTpanuu.

Onpenenenue pa3MepHOCTH MOJEIIH.

Omnpenenenue pa3MepoB pacuyeTHBIX OJIOKOB.

3amanne UCXOIHBIX TAHHBIX U1 MOJCITUPOBAHMSL.

[TocranoBka 3amaun 06 onpeneneHuu 3¢hHEeKTUBHON TPOHUIIAEMOCTH.

Onpenenenne 3P PeKTHBHON MPOHUIIAEMOCTH YKPYITHEHHOTO pacueTHOTO OJI0Ka.
VYkpynHenue macirada npu AByxda3zHoi GuiibTpanuu

Mertoap! pemeHust 00paTHBIX KO3(pPHUIMEHTHBIX 3a/1a4.

Perynsipusanuss HEKOPPEKTHO MOCTABICHHBIX 3a/a4.

Br160p crioskHOCTH HIASHTHPUITUPYEMON MOJICITH.

Heuertkue anroput™Msl perieHust oOpaTHBIX 3aau.

OreHKa Ha9aJ IbHBIX 3a11ACOB Ta30BBIX MECTOPOXKICHUH.

Perynsipuszanust MeToz0B 00pabOTKM KPUBBIX BOCCTAHOBIICHHS JaBJICHUS.

OneHka M3BIEKAEMBIX 3amacoB He(PTH Ha OCHOBE (heHOMEHOJornyeckux monenei. O
METO/axX UJIEHTU()UKALMU MOEIH YIIPYToro IUIacTa.

Ornenka JOOBIBHBIX BO3MOYKHOCTEH CKBa)KHH TI0 JJaHHBIM HOPMAaJIbHOM 3KCILTyaTalnu.
Onucanue HeCTallMOHAPHBIX MTPOLECCOB B HEHBIOTOHOBCKUX Cpeax.

K yuery siBieHuii 3ama3ipIBaHusl B TEOPUU PUIIBTPAIIH.

MacmrabHass MHBapMAaHTHOCTh BpPEMEHHBIX HEpapXuil B Tpoleccax peJakcaluu
BSI3KOYIIPYTHX CPE.

MozenupoBaHue HeCTAIMOHAPHON (UIbTpalMy B IIacTax ¢ (pakTaabHON CTPYKTYpOH.

O xosiebaHusAX pacxojaa nNpu (pUIBTPALUY TOJTUMEPHBIX PACTBOPOB.

O QuIBTPaIIMOHHBIX XapaKTEPUCTHKAX C YY€TOM COPOLIMOHHOM ClTOCOOHOCTH.

MeTo1 TOCTPOEHHUS OLIEHOK PELIEHUs! ypaBHEHUI (HIIbTpallii ra3upOBAHHOMN KHUKOCTH.
HccnenoBaHue peoIOTMYECKUX CBOMCTB Ta30KMJIKOCTHBIX CHUCTEM BOJIM3M JaBICHUS
HACHIIIEHUS aKYCTHYECKUMH METOJIAMH.

N3yueHne CBOMCTB ra30KUIKOCTHBIX CMECEH B MPEaNepeX0HbIX COCTOSHUSIX.

[poreccer 3apopIieo0pa3oBaHus B TA30KOHICHCATHBIX CHCTEMaX.

HccnenoBanue ycTOMYMBOCTH (PUIBTPALIMM KHUIKOCTEH C 3apOIbIIIaMU Ta3a.

Pa3paboTrka MmaTemaTrueckoi moaenu. Mcnonp3oBanue nporpamm.



Oo0pa3sen Ouiera 1uis 3a4era
OO0pazenr Ounera

MI/IHI/ICTEPCTléO HAVYKHU U BBICHIED 9 OEPA3OBI§HI/I}I POCCHPICIfOﬁ OEJIEPALINN
I'PO3HEHCKUU I'OCYAAPCTBEHHbBIM HE®TAHOWU TEXHUYECKNM YHUBEPCUTET
nMeHH akageMrka M.Jl. MummoHIMKoBa

Jucnnnimna «IIpumenenune IBM no paspadorke M IKCIUIyaTaluM He(PTAHBIX M ra30BbIX
MECTOPOKIEHU D)
Nuctutyr _Hedtr mraza  mpodmiib « IKCIuTyaTanus u 00CIy>XiuBaHue 00bEKTOB T0OBIUN
HEPTH» ceMeCTp

buer 1

1. H3ydeHue CBOMCTB ra30kUIKOCTHBIX CMECEH B MPEIEPEXO0IHBIX COCTOSTHUSX.

2. Tlpouecchl 3apoablie00pa3oBaHus B Fa30KOHICHCATHBIX CHUCTEMAaX.

3. MHccnenoBanue ycToMUMBOCTH (DMIIBTPALIUH KUAKOCTEH C 3apOIbIIIAMH ra3a.
Yr1Bepxkaaro:

«_» 20 1. 3as. xagheopoti

7.4 Texkyluii KOHTPOJIb
Oo0pa3zen 3ananus

3apanue Ne 1. Pacuet mapaMeTpoB Ij1acTa 1o pe3ysibTaTaM r'uApOAMHAMUYECKUX UCCIIET0BAHMI
IpU YCTAaHOBUBLIEMCS peXUMe QUIIbTPALUU

@oHTaHHAs CKBa)XMHA MCCIIEJOBaHA Ha NPUTOK H3MEHEHHEM JAMaMeTpa IITylepa C
3aMepoM 3a00HBIX JaBieHui peructpupyromum manomerpom MI'TI-3. DddexruBras Tonmuna
mwiacta h,y = 10 M; MOJOBHHA CPEIHEr0 PAacCTOSHUS MEXIy ckBaxkmHamu Rq — 250 m; paguyc
320051 CKBaKMHBI B 30HE IUIacTa (cuuTas Mo A0JIOTYy auameTpoM 248 mm), I'e — 0,124 m; BA3KOCTD
HedTH B IUIacTOBHIX ycnoBusix W = 1,2 MITA-c; oObemHblii koddunuent nedru by = 1,7;
TJIOTHOCT JIETa3sHpOBaHHOM HeDTH py = 850 kr/m3; ob6muil KO>(pGUIMEHT HEeCOBEpIIEHCTBA
ckBaxxuHbI 110 kpuBbIM B.U. llypoa C = 11,2; naBieHue HacbllieHue He(YTH ra3oM Prac
=220-10° ITa.

Tpebyercs ompenenuTb KO3(pOUIMEHT MNPOAYKTUBHOCTH CKBAKUHBI, KOI(PPHUIIMEHT
NPOHHIIAEMOCTH TPH3a00HON 30HBI IUIACTA, MOABMKHOCTH JKUAKOCTH M THAPOIPOBOIHOCTH
iacTa.



Onucanue noxkasareiach u KPUTCPUCB OLICHUBAHUA KOMHGTGHL[I/Ifl Ha Pa3/IMYHbIX 3Talax ux (bOpMI/IpOBaHI/ISI, OIMHMCaHUC HIKAJIbl OLICHUBaHU.

Ta6auna 6
Kpurtepuu onienuBanus pe3yabTaToB 00y4eHUs! HaumenoBanue
I[InanupyemMble pe3yjbTaThbl 0CBOCHHS
MeHee 41 0ayL10B 41-60 6an10B 61-80 6an10B 81-100 6as10B OLICHOYHOI0
KOMIIETeHIIHU U
(Hey10BJIETBOPHUTEJIbHO)|(YI0BJIE€TBOPUTEILHO) (xopoo) (oTIM4YHO) cpeacTBa
OIIK-5. CnocobeH noHUMaTh IPUHLHUITEI paOOTHI COBPEMEHHBIX HH(GOPMAITMOHHBIX TEXHOJIOTHI U UCIIOIB30BaTh UX JI PELICHUs 3a71a4
npodeccnoHATEHOM IeATEIIBHOCTH
3HaTh: cocTaB M CBOicTBa HeYTH U
CdopmupoBannsie,
rasa, OCHOBHBIE ITOJIOKEHUS CdopmupoBaHHbIe
®parMeHTapHbIC HO cojiepKalue
METPOJIOTHH, KBJTUMETPUH, Henonueie 3Hanus CHUCTEMAaTHUYECKUE
3HaHU OTACIbHEBIC np06em>1
CTaHJapTU3AIUH, cepruduKanum - 3HAHUS
He(TerazoBoro Mpou3BOJICTRA.
YMeTb: UCHONIB30BaTh KOMIIBIOTED
JUTSt pelieHus HECJIOKHBIX
MHKEHEPHBIX pacyeTOB, UCII0JIb30BATh
1o Ha3HAYCHUIO TTaKEThI
KOMIT
OMITBIOTEPHBIX porpamm, Sajanus s
UcI .
CIOJIb30BaTh OCHOBHBIE TEXHOJOTHUHU KOHTPOTBHOIH
MOUCKA, Pa3BeIKH M OpraHU3alUU
> PAIBEA P 1 YMeHHS TOJTHBIE, Co paboThl, TECTOBBIE
He(TerasoBoro  MpPOM3BOJACTBA B OPMHPOBaHHBIC
Poccun 1 3a pyGeKOM, CTAHAADTHL 1 YacTuuHble yMEHUS Henonnele ymenns JIOTyCKAKTCS 3a71aHusl, TEMBI
Y ’ P HeOOIbIINE OMIHOKH yMCHUA pedepatos,
TV, HUCTOYHHUKHU [OJTy4YEHUS P a—
uH(popMalUK,  MacCMEIUWHBIE U
MYJIbTUMEAHITHBIE TEXHOJIOTHH,
npuodperaTh HOBBIE 3HAHUA,
UCIIONb3Ys COBPEMEHHbBIE
oOpa3oBaTenbHbIC u
nH(pOpMaIMOHHBIE TEXHOJIOTHH.
Baanerb: HaBBIKAMU OIIEHKW PHUCKA H B cucremarnaeckom v
CIICIITHOE U
praBJ‘IeHH?I Ka4yeCTBOM HUCIIOJTHCHUA qaCTI/II{HOC BJIAICHUC HeCI/ICTCMaTI/ILICCKOC HpI/IMeHeHI/II/I CHCTEMATHUECKOE
TEXHOJIOTUYECKHX omepainuii, coopa, HaBBIKAMH IIPUMEHEHNE HAaBbIKOB HaBBIKOB
. MIPUMEHEHHE HAaBbIKOB
o0paboTku MOJTYYEHHOM JIOTyCKaIOTCA




IK-9. CiocoOHOCTh MPOBOUTH MPUKIIAHBIC HAYYHbBIC HCCICIOBAHUSI 0 pobiieMaM HedTera3zoBoii oTpaciy B COOTBETCTBHHU C BRIOpAHHO# chepoit
npodeccrnoHaABHOMN IeATEIBHOCTH

3HaTh: METOIbI aHANIN3A HH(OPMALIUY CdopmupoBanusie, CbopMupoBanHbie
10 TEXHOJIOTMYECKUM IIpolLeccaM U ®parmeHTapHble HO coaepiKalue pMHP
N Henonnsie 3Hanus CUCTEMATHUYCCKUEC
paboTe TEXHUYECKUX YCTPOWCTB B 3HaHUA OTJIeTIbHBIE TIPOOEITBI SHAHISI
He(Tera3oBoi oTpaciu. 3HAHUA
YMerb: IIaHUPOBATH U TPOBOAUTH
HE00XOIMMBIE OKCIIEPUMEHTHI,
CdopmupoBanHsie,
oOpabaTpiBaTh, B TOM 4HCIE C CdopmupoBaHHbIE
®parmeHTapHbIe HO coJepiKallue
HUCIOJIb30BaHUEM MPUKIIaTHBIX Henousnble 3HaHus CUCTEMATHYECKHE
3HAHUS OT/IeTIbHBIE TIPOOEITBI
MIpOrpaMMHBIX MPOAYKTOB, SHAHMS 3HAHUA
WHTEPOPETUPOBATE  PE3YIAbTATHI U
JIeNaTh COOTBETCTBYIOIINE; BBIBOJLI.
Baajerb: HaBbIKAMH HCIOJIB30BATH
(bu3MKO-MaTeEMaTHYECKUN ammapar CdopmupoBanHsie,
CdopmupoBaHHbIE
JUIst pELIeHUS pacdeTHoO- ®parmeHTapHbIe HO coaepikaiue
Hemnousnble 3HaHus CHUCTEMATHUYCCKUE
AHAIIUTUYECKUX 3aJay, BO3HUKAIOIIUX 3HaHUs OTACIBHEIE np06eJILI SHAHS
B X0J1e npodecCuoHaATbHOM 3HAHUS

JCATCIIBHOCTH.

3amanus s
KOHTPOJIBHOM
paboThl, TECTOBBIE
3aJlaHusl, TEMbI
pedepaTos,
OMIIETHI




8. OcobennocTn peanqu3anuu TMCHUINIJIUHBI 1JIA HUHBAJIUW/A0B U JIUMIl C OrPAaHUYCHHBIMHU
BO3MOKHOCTAMM 3/10POBbA

JIssi OCYIIECTBIICHUS MPOLEAYP TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH M IPOMEKYTOYHOMH
aTTecTaliud OOy4aromMXcs CO3/JaHbl (DOHABI OICHOYHBIX CPEJCTB, aJaNTHPOBAaHHBIC IS
WHBAJIUIOB U JIUI] C OTPAaHUYCHHBIMH BO3MOXHOCTSIMH 3JI0OPOBbS W TIO3BOJISIFOIIUE OICHUTH
JOCTHIKEHUE MU 3alJIAHMPOBAHHBIX B OCHOBHOW 0O0pa3oBaTENbHOW MPOrpaMMe pe3yNIbTaToOB
0o0y4YeHHs U YPOBEHb C(POPMHPOBAHHOCTH BCEX KOMIICTCHIIUH, 3asBJICHHBIX B 00pa30BaTeIbHON
nporpamme. @dopma mpoBeneHUs ~TEKymIeH ~—aTTecTallid Ui CTYJACHTOB-WHBAIHIOB
YCTAQHABJIMBACTCSI C YYETOM WHAMBUIYAIBHBIX TICHXO(HU3HUECKHMX 0coOeHHOCTeH (yCTHO,
NUCbMEHHO Ha OyMmare, MUCHMEHHO HAa KOMITBIOTEpE, B opMe TecTHUpOBaHUs U T.I.). [lpum
TECTUPOBAHUU JUIs CIA0OBUISANIMX CTYJCHTOB HCIOJB3YIOTCS (OHIBI OICHOYHBIX CPEICTB C
VKpymHEeHHbIM IpudToM. Ha 93K3aMeH mpuriamaercs CONMPOBOXKIAOMIMMA, KOTOPBIH
o0ecrieyrBaeT TEXHUYECKOE COMPOBOXKIEHHE CTyIeHTY. [Ilpum HEoO0XOJAMMOCTH CTYACHTY-
WHBAJIHUIY TIPEIOCTABIISCTCS TOTOTHUTEILHOE BpeMsl JJIsl MIOJATOTOBKU OTBETA Ha dK3aMEHE (MU
3agere). OOydaromwecss C OTPaHWYCHHBIMH BO3MOXKHOCTSIMU 370pPOBbsS M OOydaromiuecs
WHBAJIUIBI 00ECIIEYMBAIOTCS TEYATHBIMH W JJICKTPOHHBIMH OO0pa30BaTEIbHBIMU PECypCaMu
(mporpammbl, ydeOHBIE TOCOOUS Ml CAMOCTOATENbHOW paboTel W T.J.) B (opmax,
aJaNTUPOBAHHBIX K OTPaHUYCHHUSM UX 370POBbSI H BOCIPUITHS WH(HOPMALINH:

1) JUTsS. THBJTUJIOB | JIWII C OTPAaHHYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI 110 3PEHHI0:

- IS CJeNmbIX: 33JlaHus JUIS BBITIOJHEHHUS HAa CEMHHApax M MPAKTHUYSCKUX 3aHITHIX
odopmisitoTest penbedHO-ToueuHbIM mpudTOM Bpaiiis unu B BUAE JIEKTPOHHOTO JTOKYMEHTA,
JOCTYITHOTO C ITOMOIIBI0 KOMIIBIOTEPA CO CHEIHAIM3HPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM
JUISL CJICTIBIX, JTMOO 3aUMTHIBAIOTCS] ACCUCTCHTOM; MMChbMEHHBIC 33/IJaHHS BBITIOHAIOTCS Ha Oymare
penbeHO-TOYCUHBIM MpPUPTOM bpailis wim Ha KOMIBIOTEPE CO CHEIUATH3UPOBAHHBIM
POTPAaMMHBIM 00ECIICUCHUEM JIJIs CJICTIBIX JINOO HATUKTOBBIBAIOTCS ACCHCTEHTY; 00y4YaroIuMCs
JUTSL BBITIOJIHCHUS 3QJaHUS TPU HEOOXOIUMOCTH MPEHAOCTABISICTCS KOMIUICKT MHChMCHHBIX
NPUHAJISKHOCTEH U Oymara Juis ucbMa pelibe(pHO-TOYeUHBIM HIpudTOoM bpaiisis, kommnbroTep co
CHEIUAIM3UPOBAHHBIM IPOTPAMMHBIM 00€CIICICHUEM TSI CIICTIBIX;

- 1S cJIa00BUAAIIMX: 00CCIICUYMBACTCS WHANBUAYAILHOC PABHOMEPHOE OCBEUICHUE HE
menee 300 urokc, oOydJarOmMMCS IS BBIIOJIHEHHUS 3aJaHUs TpU  HEOOXOJUMOCTH
MPEIOCTABIISETCS YBEINYMBAIOIIEE YCTPOICTBO; BO3MOXKHO TaK)K€ UCTIOIB30BaHUE COOCTBEHHBIX
YBEJIMYUBAIONIUX YCTPONCTB; 3aaHUs JJIS BBITIOJHEHUS 3aJaHid 0()OPMIISIOTCS YBEIIMICHHBIM
mpuQTOM;

2) JUTSL THBAJTUIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOYKHOCTSIMH 37I0POBbBSI MO CJAYXY:

- Ads8 TIYXHX M cJa00CJBIIAINMX: O0ECTeurnBaeTcs HalW4He 3BYKOYCHIIMBAIOIIEH
anmaparypbl  KOJUIGKTHBHOTO  TIOJB30BaHUS, TMPH  HEOOXOIUMOCTH  OOyYarONIUMCS
MPEIOCTaBIsACTCS  3BYKOYCHJIMBAIOIIAS  amnmapaTypa  WHIUBUAYATbHOTO  TOJH30BaHUS;
MPEIOCTABIISIOTCS YCIIYTH CYpAOIIEPEBOTIHKA;

- UIS CJIENOIJIyXHMX JIONyCKAaeTCs MPUCYTCTBUE ACCHUCTEHTA, OKA3bIBAIOIIETO YCIYTH
TUdIOCYpIOTIepEBOTUNKA (TOMUMO TPEOOBAHUMN, BBITIONHSAEMBIX COOTBETCTBEHHO IS CIICTIBIX U

TIIyXUX);

3) IUISL JIMIT C TSDKETIBIMU HApYHICHUSMHU PEUH, TIIyXUX, CIa0OCIBIIIANINX JICKIHA 1
CEeMMHAapBbI, IPOBOIUMBIE B YCTHOH (opMe, MPOBOIATCSA B IUCbMEHHON (opMeE;

4) TUTSL MTHBAJIMIOB | JIUI] C OTPaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBBS, HMEIOIIHX

HApYyLICHHS ONIOPHO-ABUIaTEJbLHOIO anmnapara:

- i JMLO €  HApYWCHUSAMU  OIOPHO-ABHUIATCJIBHOIO alrmapara, HapYIWCHUAIMU
JIBUTATENIbHBIX (YHKUMH BEPXHUX KOHEYHOCTEW WM OTCYTCTBUEM BEPXHMX KOHEYHOCTEH:
IMUCBbMCHHBIC 3a/IaHUs BBIITOJIHAIOTCA Ha KOMIIBIOTEPE CO CIICHUAIIM3UPOBAHHBIM ITPOTrpaMMHBIM
o0ecreyeHneM WM HaJUKTOBBIBAIOTCS ACCUCTEHTY; BHIIIOJHEHUE 3aJaHU (TECTOB, KOHTPOJIbHBIX
paboT), MpoBOIMMbIE B MUCHbMEHHOMN (pOpMe, IPOBOAATCA B YCTHON (popMe IyTeM orpoca, Oecesl
¢ o0yyaronmmcs.



9. YueOHO-MeTOANYECKOE U HH(POPMAIIHOHHOE 00ecTieYeHe T CIMIINHBI

Mupzamxkanzage A.X., XacanoB M.M., baxtuzun P.H. MoaenupoBanue mnpoieccon
HedTerazono0buu. [DIeKTpoHHBIH pecype]: Yuebnoe nmocodbue / Kecko b.b., KBecko H.T'. -
M. : Unadpa-Umxenepus, 2018. - 228 c. - ISBN 978-5-9729-0209-5 - Pexxum noctyma:
http://www.studentlibrary.ru/book/ISBN9785972902095.html

MonenupoBanue NPUPOAHBIX pe3epByapoB HepTu U Tasza. JlabopaTopHbIl NPaKTUKYM.
Henenos M.B. MogenupoBanue NpUPOTHBIX pe3epByapoB HepTH W Traza [DIEKTPOHHBIN
pecypc]: mabopatopubeiii npaktukym/ Henemo M.B., Epemuna H.B., JlorBunoBa T.B.—
OnekTpoH. TekcToBble naHHble.— CraBpomonb: CeBepo-KaBkasckuil  (enepaibHbIi
yauBepcuteT, 2015.— 111 c.— Pexxum pocryna: http://www.iprbookshop.ru/63103.html.—
OBbC «IPRbooks.

Hedrtp u rasz [Dnexkrponnsiii pecypc] / - M. : I'opnas kuura, 2013. - 272 ¢. - ISBN 0236-
1493-2013-48 - Pexxum poctyna: http://www.studentlibrary.ru/book/GK-0236-1493-2013-
48.html

CaBenok O.B., Meroapl mnporHo3upoBaHusi (akTOpoB 3aTpynHEHHs He(Teao0bn ¢
OCIIO’)KHEHHBIMH YCJIOBUSIMH U aHAJIHN3 MPUHIIUIOB HH(POPMAIIMOHHBIX YIPABIISIOIIUX CUCTEM
[Dnextponnslii pecypce] / CaBenok O.B. - M. : 'opnas kuaura, 2013. - 54 c. - ISBN 0236-1493-
2013-57 - Pexxum noctyna: http://www.studentlibrary.ru/book/0236-1493-2013-57.html
Cuzos B.®. DkcruyaTtanus He(TAHBIX CKBRXXHUH [ DIIEKTPOHHBIN pecypc]: yuedHoe nmocodue.

Kypc nexmuit/ CuzoB B.®., KonoBamoBa JI.H.— DiekTpoH. TEKCTOBBIE aHHBIC.—
CraBpomnionns: CeBepo-KaBkasckuit denepanbubiii yausepcuter, 2014.— 135 ¢.— Pexum
noctyna: http://www.iprbookshop.ru/63159.html.

. Annpees B.B., Ypazakos K.P., [lanumos B.Y. CnipaBounuk 1o noosrue vedru. -M.: Henpa-
busuec, 2000. -374 c.

baxmar [I'.B., ChnpaBouHuUK WUHXEHepa IO OKCIUTyaTallud HePTEra3onpoBoJoB U
MPOAYKTONPOBOAOB [DNeKTpoHHBIN pecypc] : YueOHo-mpakTUyeckoe mocodbue / - M. :
Undpa-Unxenepus, 2006. - 928 c. - ISBN 5-9729-0001-7 - Pexum nocryna:
http://www.studentlibrary.ru/book/ISBN5972900017.html

10. MaTepI/IaJII)HO-TeXHI/[‘-leCKOG odecneuyenue AUCHUIIJIMHBI

Jlnst mpoBeneHUs JIEKIMHM TOJB3YIOTCS TUIakaTaMu, Makeramu ((poHTaHHas apMarypa,

CTaHOK-KayajKa).

TexHnueckue cpencrtBa OOy4YeHHMS] — COCPEJOTOYEHbI B JabopaTopusix Kadenpsl

«BPOHI'M» (11a6. 2-33, 2-30, 2-26 u 2-35).

B naGopatopun copepikaTcs 3JIEKTPOHHBIE BEPCUH JICKIIMH METOIWYECKUX yKa3aHUM K

BBITIOJIHCHHIO ITPAKTHYCCKUX 3aIaHUi.

Kiacc ¢ MNEPCOHATbHBIMU KOMITBIOTECpAMHU IJI TPOBCACHUSA NPAKTUYCCKUX 3aHATHH.
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