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1. Iesu u 3a7a4M JUCHUILTHHBI

B reonorun 6oapIIMHCTBO 3a7a4 peniaeTcsi Ha OCHOBE reojiorudyeckux monueneit. C apy-
rOil CTOPOHBI, COBPEMEHHAs T'e0JIOTHs OnupaeTcst Ha nudpoBsie TexHonoruu. Llupokoe npume-
HEHUE MOJYYIIN JBYMEpPHbIE U TpEXMEpHbIE MOieNu. B HacTosiee Bpems B IpakTuke Hedrera-
30BOM T'€OJOrMH UCHOIB3YeTCs] OOJNBIIOE YUCIO PA3IMYHBIX METOJOB MOCTPOCHUS IHU(PPOBBIX
re0JIOTHYECKUX MOJIETCH.

Lenu uzyyenus: yrmyOuTh 3HaHUS OOYHYAIOUIMXCS 110 METOAaM HU(PPOBOTO MOJETUPOBa-
HUS [IPU U3YYEHUU 3aJIeKEH YIIIeBOJAOPOIOB KaK CJIOKHBIX MPUPOIAHBIX CUCTEM, IIPH Pa3BEAKE U
MOJTrOTOBKE MX K pa3paboTKe; 3aKpPenuTh MPECTaBICHHE O croco0ax KOMIUIEKCHPOBAHUS M-
MUPUYECKUX JAHHBIX PA3HOTO POja U TOYHOCTH C alpUOPHOI U KOCBeHHOU nHpopmanueii. Hay-

YHUTH PUMCHSITH UX HA MMPAKTUKE.
3aoauu usyuenus OuCyuniuHol.

- UI3YYCHUC MCTOAUUCCKHUX OCHOB IMOCTPOCHUA U MPAKTUUCCKOI'O UCIIOJIb30BaHUA I.IPI(pr—

BbIX MOI[GJIGIZ T'COJIOTNYCCKHUX O6”I>CKTOB;

- HN3YUCHHUC KOHKPCTHBIX MAaTCMAaTUUYCCKHX MOIIGJIGIZ, HCIIOJIb3YCMBIX B He(bTCI“a?:OBOI\/JI

I'€OJIOIrnu, Moneneﬁ IrcOJIOTHYCCKUX TCJI U I'PAHUIL, (I)I/IJ'ILTpaLII/IOHHO-CMKOCTHBIX CBOMCTB 3aje-

K,

- U3yYCHHE KOMITBIOTEPHBIX TEXHOJIOTHH, UCIIOJIb3YEMbIX B HE(TETa30BON T'€0JIOTHH TIPU

CO3JaHUHU U IIPAKTUYICCKOM ITPUMCHCHUHU I_[I/I(I)pOBBIX MOJICICH.

2. Mecto mucuuiiimHbl B cTpykrype OITOIT

HI/ICHI/IHHI/IHa OTHOCHUTCA K 4aCTHU y‘Ie6HOF O IlJIaHa, @opMpreMoﬁ YiyaCTHUKaMH O6p330—

BaTEeIbHBIX OTHOIICHUH.

Pe3yJ'II)TaTbI oﬁyqemm mo JTUCHUMIIJINHE

Tabmuua 3.1

Kox n nanmenoBanue
KOMIIETCHIINH

Kon 1 HanmeHOBaHME HHINKATOPA
noctikennst komnerenmun (MJIK)!

Kox 1 HanmeHOBaHue pe3yabpTaTa 00ydeHus
10 JUCLUILTHHE

TIKC-2 Cnocoben
HCIOJIb30BaTh COBPEMEHHbBIE
METOJIbI 00pabOTKH,
aHaJIM3a U WHTEPIIPETAINH
KOMIILICKCHOM
T€OJIOTHIECKOH,
Te0QU3NIECKOMH,
IIPOMBICJIOBO,
reOXMMHYECKOH
UHPOPMALUY TS PEUICHUS
MPOM3BOJCTBEHHBIX 33124

[IKC-2.1 U3yuaet, oOpabaThIBaeT,
HMHTEPIIPETHPYET U aHATM3HPYET
JlaHHBIE OYpEHHS U PE3yJIbTaThI
re0JIOro-reopU3NIECKUX
HUCCIIEI0BaHUN

VYmers: (V1) npoBoauts c60p U aHAIH3
BCEro KOMIUICKCa HCXOAHOM HH(pOpMALIUK:
reoNIoro-reoGpu3MIecKoi, reosIoro-
HPOMBICIIOBO, OypEHHs, KEPHOBBIX TaHHbIX,
B TOM 4HCJIe 1 OTKphIThIe big data. Ananus
HAIPaBIICH Ha OLEHKY KaueCTBa TaHHBIX
HCIIOJIb3YEMBIX TIPH CO3IaHUH LU(PPOBBIX
re0JIOTUYECKUX MOJIEIeN

ITKC-2.2 O60ocHOBBIBaET
MIEPCIEKTHUBH HE(PTEera30HOCHOCTH
H3y4aeMbIX TEPPUTOPUI

Bnaners: (B2) coBpeMeHHBIMH TTAKETAMHU
MPOrpaMMHOTO 00€eCeYeHus IU(PPOBOTO
MOJIEJIMPOBAHUS: CTATUCTUYECKOTO aHAIN3a,
CO3JIaHUS IBYXMEPHBIX U TPEXMEPHBIX
re0JIOTMYECKUX MOJIeNIeH.

IIKC-2.3 Bnageer MeETOIUKOM
MTOCTPOCHHS T€OJIOTUICCKHAX
pa3pe3oB, CXeM KOPPEITIIH
pa3pe30B CKBAXKHH, KAPT U APYTHX
TEOJIOTUIECKHUX YSPTEKEH,
XapaKTePUIYIOIIUX CTPOCHUE HEIP

Bnaners: (B3) MeToauKo#M MOCTpOEHHS
re0JIOTMYECKUX Pa3pe30B, CXeM KOPPEIIHU
pa3pe30B CKBAKHH COBPEMEHHBIMU
METOIUKAMHU ISl PA3IUYIHBIX
reosiornyeckux yciouil. OG0CHOBBIBATH
pETHOHAIBHBIE U JIOKAJbHBIE PETEpPhI,
OLIEHUBATh HH(POPMATUBHOCTH METOJIOB
T'YIC nnst pa3nuaabIx Gopmariuid.

TIKC-2.4 Biageer METOOUKaAMKA
CTPYKTYpHO—(OpPMAIIOHHOTO,

Vmers: (Y4) cTpouTh AByXMEPHBIE
HPPOBbIE TEOJOTHIECKHUE MOJIEIH B OJHOM

! B coorserctBuu ¢ OTIOIT BO




GaccelfHOBOIO aHaJIN3a HEPTSHBIX
CHCTEM, aHalM3a KOMIUICKCHBIX
XapaKTEePUCTHUK [UIACTOB M OLICHKH
COCTOSIHUS TIPH3a00IHBIX 30H

U3 AKETOB IPOTrPaMMHOT0 00CCIICUCHUS
Te0JIOTHIECKOTO MOJICTTUPOBAHUSI.
O060CHOBBEIBAaThL METOIBI co3manus 2D
re0JI0THYECKOM MOJIENIM Ha OCHOBE
HUMEIOIIerocs Habopa JaHHBIX U
0COOEHHOCTEH T€0IOTUIECKOTO CTPOCHHUS.
AHanu3upoBaTh a€KBaTHOCTh CO3JaHHOMN
MOJIEIIN

[IKC-2.5 Bnaneer HaBbIKH pabOTHI C
MIPOrpaMMHBIMU KOMILIEKCAMU,
HCTIONB3YIOUIUMHUCS AT
HMHTEPIIPETALNH T€0JI0TNIECKON
nHpOpMAUN

Vumets: (V5) BBIMONHITE CTPYKTYPHO—
(hopMaIMOHHBIN aHaIH3, OacCeHHOBOE
MOJICITUPOBAHUE HE(TSAHBIX CHCTEM B CBA3H
C OLICHKOM TEPCIEKTHB HEPTEHOCHOCTH U
JIOKaJbHOTO MPOTHO3a MPOIYKTHBHOCTH.
AHaNTU3MPOBATh KOMILICKCHBIC TAPAMETPBI
HNPOAYKTUBHBIX IJIACTOB C LSO OLCHKH
CTaTHYECKOTO T€0JIOTHYECKOT0 CTPOCHUS 1
JUHAMHUKH HE(QTAHBIX CUCTEM B IIpoLEcce
pa3paboTKu.

ITIKC-3 CnocobHOCTH
BBIJICTISITH TIOPO/IbI-
KOJUIEKTOPBI U
(hmron0ynopsl Bo
BCKPBITBIX CKBR)KHHAMHU
paspesax Ha
ceiicMonporIsx.
KapTupoBaTh NpHpoHbIe
pe3epByaphl H JIOBYLIKH
HedTH 1 raza

IIKC-3.1 Brinensier B pa3zpe3ax
MOPOJBI-KOJUIEKTOPBI 1
¢onoynops! 1

MIPOTHO3UPYET Ka4eCTBO IIOPO]
KOJICKTOPOB H (DIIFOHI0YIIOPOB,
(OpMHUPYIOLIHMX NPUPOTHEIE
pe3epByaphl.

Ywmers: (Y1) unTEpnpeTUpoBaTh
kapotaxkuble quarpammsl ['IC. Tlo
0COOCHHOCTSIM U3MEHUYNBOCTH AHATrpaMm
I'MC pa3nensTh MOPOJBI HA KOJJIEKTOPHI U
HEKOJUIEKTOPHL. B CBs3M ¢ pelieHneM 3a1au
JIOpa3BeIKH, OLIEHKH 3aI1acoB U
MPOEKTUPOBAHMS Pa3pabOTKH, 110 JAHHBIM
PUTUC oueHuBaTh KaueCTBO MOPOJ-
KOJUICKTOPOB U (DIIIOHIOYTIOPOB.

TIKC-3.2. Bnaneer MeToIUKON
KapTHPOBaHUS IPUPOTHBIX
pe3epByapoB U JIOBYIICK

3Hathb: (32) METObI KapTHPOBAHHS IIPUPOJI-
HBIX PE3epBYapoB U JIOBYIICK HE(TH U Traza.
[Tpu pemenun 3a1a4 10pa3BEAKU, OLIEHKH
3aIacoB M MPOEKTUPOBAHUS pa3pabOTKH
MECTOPOXICHUH HepTH M Ta3a 1Mo KOHKPET-
HBIM Ha0OpaM JIaHHBIX 000CHOBBIBAET METO-
JIBI, afoIIne HanboJsee aAeKBaTHBIA Pe3ylib-
TaT JI1 KOHKPETHOMN Ie0JIOrHYecKoN CUTya-
1HH.

TIKC-3.3. Brnageer texHoyioruei
MTOCTPOCHUS CEIUMEHTATHOHHON
MOJIEIH B 0CaJI0YHOM OacceiiHe,
MTOCTPOCHHUS ETPOPHU3MUECKUX
CBS3EH C CEMCMUYCCKHUMH
aTpubyTamu.

VYumerts: (V3) I1o KepHOBBIM JaHHBIM
OTIpeIesIsieT YCIOBUS 0CaIKOHAKOIICHUS,
GbanmaabHyI0 00CTAHOBKY HAKOILUICHUS
OTJIOKEHUU. Mcronb3yst METOAUKY
upeHTUGuKanuy Qauuii o nasaemM [UC,
OLIEHMBAET ToJIeoreorpadMuecKue yCIoBus
(dopmupoBaHus oTiIoKeHUH. CTpouT
perpeccuoHHbIE 3aBUCHMOCTH 1I€I€BBIX
re0JIOTHYECKUX TapaMeTpoB (3G eKTuBHAS
TOJII[HA, OTKPBITAsl IOPUCTOCTH,

ko3 dunneHT HeTe(ra30)HaCHIIICHHOCTH)
OT Pa3JIMYHBIX TPYII CEHCMHUECKUX
aTprOyTOB. AHATM3UPYS TOCTPOCHHbIE
3aBHCHMOCTH, 00OCHOBBIBAET
neTpopU3MIECKyI0 CBsI3b C Hanboee
BBICOKHMH ITPOTHOCTUYECKUMH CBOMCTBAMHU.

TIKC-3.4. Bnageet meTonaMu
a00paTOPHBIX, Fre0(PU3HICCKIX
THIIPOAMHAMIYECKUX UC-
CJIE0OBAHUH (DHITBTPALIMOHHO-
emkocTtHBIX cBoiicTB (PEC) mopon-
KOJIJICKTOPOB M Ka4ecTBa
(hmongoynopos.

Vwmets: (V4) IpoBoauth aHaNu3 KepHa B
71a00pATOPHBIX YCIOBUSIX Pa3HBIMU
MeTozamu ¢ 1eibio onieHkn @EC. I1o
nanaeiM PUTUC onieHnBaTh Ka4eCcTBO
MOPOJI-KOJIIEKTOPOB U (PIFOMIOYIIOPOB.
HuTepnpeTpoBath pe3yibTaThl
THUIPOIMHAMUYECKIX HUCCIICIOBAHUM,
OIICHUBATH 110 HAM IICJICBBIC MTapaMETPhI
He(TEra3onpoMbICIOBOI T€OJIOTHH.




4. O0beM TUCHUILTHHBI
OO0t 00beM IUCIHUIUIMHEI COCTABIsAET 3 3a4€THBIX eauHUIbI, 108 yacos.

Tabmuma 4.1
AynuTopHbIe
3aHATHS/KOHTAaKTHas padoTa,
Kypc/ p Camocrosite dopma
dopma Jac. N
ceMecT JbHAs Kontponb MIPOMEKYTOUHOMN
00y4eHus Ipaktu | Jlabopar
p Jlexnn paborta, Jac. aTTecTaluu
u YecKue OpHbIC
3aHATHS | 3aHATHA
ouHas 3/6 18 - 34 20 36 K3aMeH
2 Kypc, 9
3a04yHas | JIETHSS 6 8 85 JK3aMeH
ceccust

5. CTpykTypa H coep:kaHue TUCHUITHHBI
5.1. CtpykTypa IUCHUTLTAHBI

ounas ¢popma odyuenusi (OPO/3P0)

Tabmauua 5.1.1

AynuTOpHBIE 3aHS-
CTpyKTypa JUCHUILUTHHBI YAHTOD
No THS, Yac. CPC, | Bcero,

n/n | Homep Jlex. | Ilp. | JIaG. yac. qac.
HaumenoBanue pazgena
paszena

OneHou-
Kon MK HBIE Cpel-
crBa’

Ucnonp3oBaHrE KOMIBIO- BOIIPOCHI
TEPHBIX TEXHOJIOTHH B Ie0- A7l yCTHO-
norud. M3ydenune unarepdeii- To ompoca
1 1 ca M BO3MOXKHOCTEH Ipo- 2/1 2/- -I- 4/1 | TIKC-2.1
I'PaMMHOTO KOMIUIEKCOB
re0JIOrH4eCKOro MOJEITUPO-
BaHus: Isoline.

00630p oTkpeITHIX Big Data, BOIIPOCHI
HCIIOJIb3YEMBIX B KOMIIBIO- AL yCTHO-
TEPHBIX TEXHOJIOTUSAX B He(- 0 ompoca
Tera3oBoi reojoruu: ohu-
LIHUAJIBHBIX CAWTOB pa3jivy-
HBIX HHCTUTYTOB U BE-
nomcts: BCET'EU, Munu-
CTepCcTBa NPUPOIHBIX pecyp- | 1/0,
COB, T'€0JIOTHYECKOro (poHaa 5
I'maBTIOMEHBI€0I0THH,
AreHTCTBa IO HEIPOTIOIH30-
BaHu1o. lcnonp3oBanue
Google Chrome, Mozilla
Firefox mpu pabote ¢ OTKpHI-
TBIMH TeoJiorn4eckiumu Big
Data

2- | -6 | 365 |KC21

ITocTpoenue mozaenu reo- BOIIPOCHI
METPHUH 3aJICKH. AHAITN3 [IKC-2.2 JUISL YCTHO-
3 3 aJICKBaTHOCTHU MOJCICH 2/- 6/2 4/10 12/12 | TIKC-3.1 ro ompoca
cpencTBaMu U(POBBIX WH-
CTPYMEHTOB.




IMoctpoenue monenu GubT- BOIPOCHI
PallMOHHO-EMKOCTHBIX Ta- JUIst yCTHO-
4 | PAMCTPOB SWIGKH. AHAIHS | 5/ 82 | a0 | 15023 | ks s | PO
aJICKBaTHOCTH MOJIeIICit KC-3. 1
cpeJcTBaMU U(PPOBBIX UH-
CTPYMEHTOB.
[Moctpoenue kapT 3¢ dek- MKC-2. 2 BOIIPOCHI
5 THUBHBIX HE(TCHACHIIICHHBIX 4/1 8/1 4/20 | 16/23 | TIKC-2.3 AJTsL yCTHO-
TOJILMH Pa3HBIMU METOIAMH IIKC-3.1 ro onpoca
Onenka TOYHOCTH IU(po- [IKC-2. 3 BOIIPOCHI
BBIX KapT reOJIOTHISCKUX [KC-3. 1 JUISL yCTHO-
6 MMapaMeTpoOB CPEACTBAMHA 21 21 410 8/13 [KC-3. 2 ro omnpoca
U(PPOBHIX UHCTPYMEHTOB
IMocTpoeHne KapThl JIMHEH- 200 3525 i BOIIPOCHI
7 HEIX 3aI1acOB, IOICYET 3ama- 5 ' 4/1 4/9 10/8,5 IKC-3. 2 A yCTHO-
COB 00BEMHBIM METOIOM. TKC-3.3 roonpoca
IMoctpoenue danuanbHOH BOIPOCHI
kapthl. OpopmiieHHE KapT B JUISL yCTHO-
g | COOTBCTCTBIN GO CTANIAD" | 5/ o | 0 | a2 |mcaz | oemboct
tamu. JuddepeHnmupoBan- KC-3. 3 A
HBIi TI0/ICYET 3aMacoB Cpe/i- JULA JHC
crBamu Isoline. Kyeen
BOTIPOCHI
DK3aMeH JUTIS DK3a-
MEHa
Hroro: | 18/6 34/8 | 20/85

5.2. Conep:xanue TMCUUININHBI.

5.2.1. ConeprxkaHue pa3AenoB IUCIUTUITMHBI/MOIYIIS (AUIAKTUYECKUE STUHUIIBI).

Paszgea 1. [lousarue moaenu. @yHkuu u cBoricTBa mojaeneil. [IpuHIUNbI 1 METOABI Ma-
TEMaTHUYECKOT0 MoJIenupoBaHusl B reooruu. O0630p WHYOPMALIMOHHBIX UHCTPYMEHTOB ISl HC-
M0JIb30BaHUs OTKPBITBIX reojorndeckux Big Data: 'MC-Atnac «Henpa Poccuny», nadopmanu-
onnble pecypcsl BI'b. COop u aHanmm3 KOPpEeKTHOCTH UCXOHBIX JaHHBIX. [IByMepHBIe 1T POBHIE
MOJICNIA ¥ KOMITBIOTEPHBIE TEXHOJIOTHH TOCTPOSHUSI KapT reoJIOTHYecKux mapameTpoB. OOmiue
MPUHIIUILI U QUIBTPHI, UCTIOTIb3yeMbIe MPU MOCTPOCHUH MAaTEeMAaTUYECKUX MOJIETeH TPy KapTH-
POBAHMU CBOICTB reojorndeckux 00bekToB. OlleHKa MPOTHOCTUYECKUX CBOMCTB Mozeneil. O6-
30p COBPEMEHHOT'O TPOTPaMMHOTO 00ECTIeueHUsl, HCTIOIh3yEeMOT0 B HETEra30BO T€OJIOTHH.

Pasnen 2. O630p otkpeiThix Big Data, HCIIOIb3yeMbIX B KOMIIBIOTEPHBIX TEXHOJIOTHSX B I'€0JI0-
ruu: oQUIHATIBHBIX CAWTOB pa3IM4YHbIX MHCTUTYTOB U BegoMcTB: BCEI'EW, MunuctepcTBa npupoaHbIX
pecypcoB, reosorudeckoro Gponaa I maBTIOMeHbI€0IOTHH, ATEHTCTBA 110 HEAPOIIOIb30BAHUIO.

Ilepeuens KapT ¥ NHHUH, ONMCHIBAIOIINE TEOMETPUIECKOE CTpoeHHe 3anexu. [loctpoeHne coctaBisro-
HIMX TEOMETPUH 3JISKHU 0 Pa3HBIM HA0OpaM JaHHBIX. YUYET KOCBEHHOW W allpUOPHON HH(POPMAIIUU TIPU
MaTeMaTHYeCKOM MOJIETMPOBAHNUH TIOJIEH T€0JIOTHYECKUX MapaMeTPOB.

Pa3nen 3. KommoHeHTB QHIBTPAIMOHHO-EMKOCTHOM MOJENHN 3alexu. [Ipsmasi, KOCBCHHAS U
anpuopHas nHpopmalus, ucroiab3yemas Ha stare noctpoenuss ®EC, ouenka Tounoctu moaenein PEC u
METO/IBI TTOBBIIIEHUSI HX TOYHOCTH.

Pasznen 4. [TousTrie METOIOB JIOKAIBHONW UHTEPIONIALMU. METOIBI CKOJB3AIIEr0 CPE- HEro, 00-
paTHBIX paccTosiHUi. TpeHna, BeIABICHUE U YUET €ro IpU IOCTPOSHUM KapT I'€0JIOTHUECKUX IapaMeTpoB B
KOMIIBIOTEPHBIX TeXHOJOTUsAX. X cBoiicTBa. Meton Kpaiirunra. Ero To4HOCTS.




Pa3nen 5. Meron HauMeHbIIMX KBAJPaTOB W €ro MOTU(PHUKAIIMH MPU MOCTPOCHUH IHU(PPOBBIX
MOJICJICH T€OJIOTHYSCKUX MapaMEeTPOB. YUET KOCBEHHOW M alpHOpPHON MH(GOpPMAIUU MPH MaTeMaTHde-
CKOM MOJICJIMPOBAHUH MOJIEH Te0IOTMYECKUX MapaMeTPOB.

Pasnaen 6. ITocrpoenue kapT 3GpHEKTUBHBIX HEGTEHACHIIEHHBIX TOIIMH 10 3HAYEHUSAM B CKBa-
’KMHAX U HA OCHOBE T€OMETPHUH 3aJIeKH, OlleHKa €€ TouHOCTH. KapTa NuHeHHbIX 3an1acoB, MOHATHE, CBOM-
ctBa. [logcuér 3amacoB He()TH OOBEMHBIM M Ha OCHOBE T€OMETPHUU 3ayiexku. Kapra JIMHEHHBIX 3amacos,
moHsATHE U €€ cBoticTBa. [lomcuér 3amacoB 00BEMHBIM METOIOM T10 KapTe JIMHCHHBIX 3aI1acoB.

Paznen 7. Mnaukatopueie KapThl. [locTpoeHe HHAMKATOPHBIX KApT YKUCTO HEMTSIHOW U BOJIO-
He()TAHOW 30H 3anexeil HedTH. Mcnonap3oBaHHe MHIUKATOPHBIX KapT MpPH MOACUYETE 3armacoB HETH U
rasa.

5.2.2. Coneprkanue TUCIMILINHBI 110 BHJIaM YI€OHBIX 3aHATHH.

JlekIIMoOHHDBIE 3aHATHA
Tabmuma 5.2.1

Howmep pazne- O0newMm, gac.
J1a JUCILIATLIIM- 300 03- Tema nexmun
HBI OO D0
3 Hcnonp3oBaHNe KOMITBIOTEPHBIX TEXHOIOTUH B HE(-
TEra3oBOM I'€0JIOTUH, COBPEMEHHBIE TPOrPaMMHBIE
KOMILIEKCHI. [IByXMepHbIe, TpéXMepHbIe U(POBBIE
MoJenu, 001acTh UCHOIb30BaHus. V3yuenue nurep-
(etica 1 BO3MOKHOCTEH POTPAMMHOTO KOMITIIEKCa
T'€0JIOTHYECKOT0 MoJieTupoBaHus Isoline.

3 00630p oTkpeITEIX Big Data, ncnonb3yeMbIx B KOMIThb-
IOTEPHBIX TEXHOJIOTHAX B T€OJIOTUH: OPHULINAIBHBIX
CalTOB PAa3IMYHBIX NHCTUTYTOB U BeoMcTB: BCE-
I'EV, MuHucTepCcTBa IPUPOIHBIX PECYPCOB, I€OJIOTU-
yeckoro GoHza I maBTiIoMeHbIreos1oruy, AreHTCTBa 110
Hezponoib3oBaHuio. Vcnonb3oBanue Google Chrome,
Mozilla Firefox npu pabote ¢ OTKpBITBIMHU re0I0THYe-
ckumu Big Data. M3ydyeHne reoMeTpun 3aexu, oc-
HOBHBIE KOMIIOHEHTBI, HAOOPBI SMIIUPUIECKUX JaH-
HBIX, HEOOXOJUMBIX IS CO3IaHHUS MO FEOMETPHH
3anexu. [locTpoeHne Moseny reoMeTpru 3aJIeKH C
NPYBJICYCHNEM KOCBEHHOH HH(OPMAIHH.

1 3 MogenupoBanue GUIbTPaLUOHHO-EMKOCTHBIX
CBOMCTB 3aiexeil. [lepeueHp mapamMeTpoB MoIeIu

3 3 2 OEC. ANTOpUTMBI UX TTIOCTPOEHUS B KOMITBIOTEPHBIX
TexHoJyorusx. Habope! sMmpruieckux JaHHBIX IS
co3ganus moaenu OEC.

1 3 [ToHsiTE METOAOB JIOKAIBHON MHTEPHOJISIIIUU. MeTo-
JIbI CKOJIB3SIIIIETO CPETHETO, OOPATHBIX PACCTOSTHUH.

4 4 2 TpeHn, BEIBICHHUE U YUET €r0 IPU OCTPOEHUH KapT
T€0JIOTHYECKUX MTapaMeTPOB B KOMIIBIOTEPHBIX TEXHO-
aorusx. Meron Kpaitruara. Ero To4HOCTb.

1 5 MeTon HaMMEHBIINX KBAAPATOB U €r0 MOJU(PHUKALINT
NPY TIOCTPOESHUH HUPPOBBIX MOZAETICH Ie0OTHUECKIX
5 5 4 napaMeTpoB. YU€T KOCBEHHOM U anpuopHON HHGOp-
MaIiy Mpu MaTeMaTHYeCKOM MOJIETUPOBAHHIH ITOJIEH
Te0JIOTHYECKHUX 1apaMeTPOB.

- 2 [Toctpoenue kapT 3¢ HEKTUBHBIX He()TEHACHIIIEHHBIX
TOJILIVH IO 3HAYEHUSAM B CKBa)KHHAX, OCHOBE I€OMET-
pun 3anexu. OueHka TOYHOCTH HU(PPOBBIX KapT Teo-
JIOTHYECKHX MapaMeTPOB CPEACTBaMU LIU(POBBIX WH-

Ne
1/




CTPYMEHTOB.

ITocTpoenure kapThl TUHEUHBIX 3a11aCOB, MOJICUET 3a-
MMacoB 0OBEMHBIM METOZIOM IO KapTe TMHEWHBIX 3aria-
COB.

Wunnukatopuele kapThl. [locTpoeHne HHANKATOPHBIX
KapT 9UCTO HE(DTSIHOH M BOMOHEDTSIHOM 30H 3aIeKeH
HedTH. Mcnonp3oBaHue HHANKATOPHBIX KapT B MOJI-
cuére 3anacoB HedTu ¥ raza. JuddepeHnnpoBaHHbIH
OJICUET 3amacoB cpeacTBamu Isoline.
KoMIproTepHBIe TEXHOJIOTHH B HEQTETa30BOM T'€0JI0-
rd. ABTOMaTHU3UPOBAaHHBIE H MHTETPUPOBAHHBIE CHC-
TEMBI B He()TETa30BO TE€OJIOTHH.

HUTOT'O

18 6

24

IIpakTHyeckue 3aHATUSA YUCOHBIM I1JIAHOM HE IPETYCMOTPEHBI.

JlaGopaTtopHbie padoThI

Tabmuma 5.2.3

n/n

Howmep

O0OBewMm, Jac.

paszena
JAUCLUITIINHBI

0®0

3®0

03d
O

HaumenoBanue 1abopaTopHoi paboThI

3HaKOMCTBO ¢ uHTepdeiicom makera 1soline. 3nakomcTBO €
OTKpBITBIMU  Big Data, ucCHoOnb3yeMbIX B T€OJIOTHH
opuLManbHBIX ~ CaWTOB  Pa3lMYHBIX HHCTUTYTOB H
BenomctB:  BCEI'EM, MuHucrepctBa  OpHUPOIHBIX
pecypcoB, reosoruueckoro ¢onaa [maBTIOMEHBIeoI0THHY,
ATreHTCTBa 10 HEIPO-TIONB30BaHHIO. Vcmonb3oBaHue
Google Chrome, Mozilla Firefox npu pabote ¢ OTKpBITBIMU
reonoru-yeckumu  Big Data. Tloctpoenne mmdpoBbIx
CETOYHBIX MOJIENIel CTpaTUrpaguUecKuX TPaHull Pa3HBIMU
METOAAMHU.

Wzyuenne reoMeTpuu 3anexen, ocTpoeHrne Habopa KapT 1
JIUHUH, ONMCBHIBAIOIIMX TeOMeTpHio 3anexu. IlocTtpoenue
KapT cTpaTurpapuecKux MTOBEPXHOCTEM c
WCIONB30BaHUEM IM(POBBIX CETOK MO OTPaKAIOLIUM
TOPU30HTAM.

6,7

Uzyuenne OEC 3anexu YB (kapt 3¢h(eKTUBHBIX TOJIINH,
K03 HUITUCHTOB MIOPHUCTOCTH, MIPOHUIIAEMOCTH,
MECYAHUCTOCTH) TMPHU JUTOJOTHUYECKUX OTPaHUUYCHHAX
3aJIeKeN

1,6

[loctpoenne kapt 53(dexkTuBHBIX HEYTEHACHIIIEHHBIX
TOJIIIMH Pa3HBIMH METO/aMU: C MPUBJICYEHUEM aPUOPHON
nHPOpPMALIUHN U HHOOPMAIIUH 110 TEOMETPUH 3aTeKH

Orenka KauecTBa MOJIENN 3aJIeKH Y B Ha mpuMepe KapT
3G PEKTUBHBIX He()TEHACKIIICHHBIX TOJIIUH, TOCTPOSHHBIX
pa3HBIMH METOJAMU

[Moctpoenue xkapt KO3 PUIMEHTOB HEPTEHACHIIICHHOCTH,
MIPOHHUIIAEMOCTH, TUHEWHBIX 3aI1aCOB, MOJICUET 3a11acoB
00BEMHBIM METOJJOM CPENICTBAMU nakera Isoline.

10

[octpoenne daunanbhoii kaptel. OdopmieHne KapT B
COOTBETCTBHHU CO CTaHAAPTAMH.

10

Co3manne 1U(GPOBBIX  MOJCIECH  MMECYAaHUCTOCTH |
3¢ GEKTUBHBIX TOJIIMH C y4eTOM (paluanbHON KapThl.

Hroro:

34

44




CamocrosiTesibHAsi padoTa CTy/leHTa
Tabnuna 5.2.4

Howmep O6beM, gac.
Ne pasziena 03D Tema Bun CPC
/I | AWCIUILUIMH 0D0 | 300
bl O
3,5-6 5 - Tema 1. PacuéT | Pacuers: B Surfer
1 MOJTyBapUOT PaMMBI IS
MOJIEJIH KPOBJIH KITMHO(DOPMBI
1-7 15 - Tema 2. IMoctpoenue | PaboTa ¢ neKUMOHHBIM
(baunaﬂbﬂoﬁ KapTbl. AHaju3 | MaTepHANOM, MOMCK H
aJeKBaTHOCTH  (parpajapHO | 3HAIHM3
MOJAENH C  peruoHanpHoii | ACTOMHHTCIBHEIX
KapToii u3 oTkpeiToi Big Data. HMCTOTHHKOB
2 . uHpOpMAITUH 1o
Hcnonws3oBanue et IS | revatike  mekmmii B
AubdepeHIMpoBaHOro OTKpHITHIX Big Data.
noJicuéTra 3amacoB Mo Qanusam
00BEMHBIM METOIOM. AHaIn3
CTPYKTYPHI 3aI1aCOB.
1-7 85 [MoaroroBka k smadoparopHeiM | Iloaroroska K
3 paboram aTTeCTaIUsAM,
JK3aMEHY.
Hroro: 20 85

5.2.3. IlpenogaBanre TUCIHMILIMHBI BEJECTCS C MPUMEHEHHUEM CIEIYIONINX BHIOB 00pa30BaTelb-
HBIX TEXHOJIOTHI:
TexHONOTHs TPAJUIIMOHHOTO 00Y4eHHs, HH()OPMAIIMOHHBIE TEXHOJIOTHH.

6. TemaTuka KypcoBbIX padoT/NIpOeKTOB
KypcoBblie paboThI (ITPOEKThI) YU€OHBIM IJIAHOM HE MTPETYCMOTPEHBI.

7. KonTpoJibHbIE pad0ThI — HE IPEAYCMOTPEHbI
KoHnTponbHble paboThl y4eOHBIM IIJITAHOM HE MPEyCMOTPEHBI.

8. Ouenka pe3yJibTaTOB OCBOCHMS JUCHMIIIIHUHBI

8.1. KpuTtepun orjeHMBaHMsI CTENIEHU MOJHOTHI U KA4€CTBAa OCBOCHUS KOMIIETEHIUI B COOTBETCT-
BUU C IUTAHUPYEMBIMH pe3yJbTaTaMu 00yueHus npuseaeHsl B [Ipunoxennn 1.

8.2. PelituHroBas cucreMa OLIEHUBAHUS CTEIIEHHU ITOJHOTHI U KAUECTBA OCBOEHUS KOMITETEH-

Ui oOyuaromuxcst o4Hoi GopmMbl 0OyueHus npeacTaBieHa B Tadmuie 8.1.

Ta6muma 8.1
Ne Bunbr meponpusiTuii B paMkax TEKYyIIEro KOHTPOIIs KonuuaectBo
0aJIoB
1 Tekymiast aTTecTarus
1 | JIa6. p. Nel. 3nakomcTBO ¢ HTEpdeiicom makera Isoline. 3makomcTBO ¢ OT- 5

KpbITBIMHU Big Data, ncnonb3yeMbIX B reojoruu o(huimaibHbIX CAHTOB pas-
JUYHBIX HHCTUTYTOB U BegoMcTB: BCET'EM, MunucTepcTBa MpUpOIHBIX pe-
CYpCOB, reosioruieckoro ¢ponja ' 1aBTIOMEHbI€0JIOrMH, ATEHTCTBA [0 HEJIPO-
noJib3oBanuio. McmnonszoBanue Google Chrome, Mozilla Firefox npu pabore ¢
OTKpBITBIMU reonornueckumu Big Data. [loctpoerne nnpoBeIX ceTOYHBIX
Mojenel ctpaTurpaduuecKuX TpaHui] pa3HbIMU METOIAMHU.




2 | JlaG. p. Ne2. Uzyuenue reomMeTpuu 3anexeil, nocTpoeHue Habopa KapT U Jiu- 5
HHH, OTIMCHIBAIONINX TeoMeTpHIo 3anexu. [loctpoenne kapt crpaturpadude-
CKHX TTOBEPXHOCTEH C UCTIOIH30BAaHHEM LIH(PPOBBIX CETOK MO OTPAYKAFOLIM
TOPU30HTAM.
3 | JIa6. p. Ne3. Uzyuenue ®EC 3anexu YB (kapT 3QPEKTUBHBIX TOJIIIUH, KO- 5
(UIHEHTOB MOPUCTOCTH, TPOHUIIAEMOCTH, IECYAHUCTOCTH) TIPH JINTOJIOTHYE-
CKHUX OrpaHHYCHUSIX 3aJIewen
4 | Texymmuii KOHTPOJIb 2
Hroro 3a nepByro TEKYIIyO aTTECTALUIO 17
2 TeKyIlas aTTecTalus
5 | JIa6. p. Ne4. ITocTpoenne kapT 3¢ HeKTHBHBIX HE(PTEHACHIIIIEHHBIX TOJIITIH 5
Pa3HBIMU METOJIaMU: C TIPUBJICYCHUEM alpHOpHOI nHMOopMalu 1 nHdopma-
M 110 TEOMETPHUH 3AJICIKHI
6 | JIab. p. Ne5. Onenka kauecTBa MoeH 3aiexu Y B Ha mpumepe kapT ¢ dek- 5
THBHBIX HE()TEHACHIIIEHHBIX TOJIIIHH, TOCTPOSHHBIX Pa3HBIMH METOJaMHU
7 | JIa6. p. Ne6. ITocTpoeHue kapT k03 HULIMEHTOB HEPTEHACHIIIIEHHOCTH, MPO- 5
HUILIAEMOCTH, IMHEHHEIX 3aI1aCOB, IMOACYET 3a1macoB 00BEMHBEIM METOIOM
cpencrBamu naketa Isoline.
8 | Texymuii KOHTPOIb 15
Htoro 3a BTOpyr0 TEKYLIYIO aTTECTALUIO 30
3 TeKyIIas aTTeCTamus
9 | JIa6. p. Ne7. Iloctpoenue darnmanpHoi KapTel. OdopMiteHHE KapT B COOTBET- 13
CTBHH CO CTaH/IapTaMHU.
10 | JIa6. p. Ne8. Co3nanue 1UPPOBBIX MOCICH MeCYaHUCTOCTU U 3D PEKTUBHBIX 17
TOJIIIMH C y4eTOM (paIaabHON KapThl.
12 | Texymuii KOHTPOJIb 23
Ntoro 3a TpeThiO TEKYIIYIO ATTECTALIUIO 53

HUTOIO:

100




9. YuedHo-MeToAMYecKoe U HH(POPMALIMOHHOE o0ecTedeHne JUCITUTIIMHBI
9.1. IlepeueHpb pekOMEHIyeMOH JIUTepaTypbl npeacTasieH B [Ipuioxennn 2.

9.2. CoBpeMeHHbIe podheccCHoHaIbHBIE 0a3bl TaHHBIX U NHPOPMALMOHHBIE CIIPABOYHBIE CHCTEMBI

- DIIeKTPOHHBIN KaTasor/DnekTpornas oudnuoreka TUY http://webirbis.tsogu.ru/

- lludposoii o6pazoBaTenbHbIN pecypc — Oubaunoreunas cucrema [PR SMART —
https://www.iprbookshop.ru/

- DNeKTpOHHO-0MOMMoTeYHas cuctema «KoHCyabTaHT cTyaeHTay www.studentlibrary.ru

- DneKTpoHHO-O0nbInoTeunas cucrema «Jlaup» https://e.lanbook.com

- O6pasoBatenbhas mwiatdopma FOPAUT www.urait.ru

- Hayunas snexkrponnas 6udnunorexka ELIBRARY.RU http://www.elibrary.ru

- HanimonaneHast snexkrponHas 6udamorexa (HOB)

- bubnmotexku HedTsHBIX By30B Poccun :

- DnektponHas Hedrerazosas Oubnuorexa PI'Y nedTu u raza um. ['yOkuna http://elib.gubkin.ru/,

- DirekTpoHHas OubmoTeka Y GUMCKOro rocy1apcTBEHHOT0 HE(DTSIHOTO TEXHUYECKOTO YHHBEPCUTETA
http://bibl.rusoil.net/ ,

- bubnmoreyno-nHPOPMATMOHHBIA KOMITJIEKC YXTUHCKOTO FOCYJapCTBEHHOT'O TEXHHUYECKOTO YHUBEP-
cutera YI'TY http://lib.ugtu.net/books

- DIIEKTPOHHAS CITPAaBOYHAS CHCTEMa HOPMATUBHO-TEXHUYECKOH JOKyMeHTauu « TeXHOpMaTHBY

- OKBCOH- nnpopmarroHHasi CuCTeMa JIOCTYIa K AJIEKTPOHHBIM KaTajioraMm OMOIHOTEK ceprl  0Opa-
30BaHUS U HAYKH

9.3. JIuneH3uoHHOE U CBOOOJHO PpACIPOCTPAHSIEMOE MPOrpaMMHOE oOOecredeHue, B T.4.
OTEYECTBEHHOT'O ITPOU3BOJICTBA:

Microsoft Windows

Microsoft Office Professional Plus

Isoline

Surfer
10. MaTepua/ibHO-TeXHHYeCKOe o0ecneyeHne JTUCIUMNIUHBI

Ilomemenus mis IMPOBEACHN BCEX BUIOB pa60TBI, NpeaAyCMOTPCHHBIX y‘Ie6HLIM I[JIaHOM, YKOM-

IINICKTOBAHbI HeO6XO,ZII/IMI)IM 060py)1013aH1/1eM N TCXHUYCCKHMHU CPEACTBaAMU 06yqu1/1$[.

Tabmuna 10.1
O0ecne4eHHOCTh MATEPHAJIBHO-TeXHHYECKHUX ycaoBuil peanusanun OIIOII BO

Ne | HaumenoBanue y4eOHBIX pea- |HauMmeHoBaHue MOMENICHUH A7 IpoBeaeHus | Anpec (MECTOIOJIOKEHHE) TOMEICHUH
/11 | METOB, KYPCOB, JUCIHILTHH (MO- | BCEX BHJOB YUeOHOH NEATENHOCTH, IPeXy- | Ul IPOBEICHHS BCEX BUAOB yIeOHOM
Iynieit), paKTUKU, UHBIX BUAOB | CMOTPEHHOHN y4eOHBIM INIAHOM, B TOM YHCIIE | JeATeIbHOCTH, IPEIyCMOTPEHHOH yueo-
y4eOHOH JeATeIbHOCTH, IPeNy- |IOMEIIEHHS U1 CAMOCTOSTENbHON paboThl, C|HBIM IUIAHOM (B Cllydae peanusanuu oopa-
CMOTpPEHHBIX Y4eOHBIM IJIAHOM | yKa3aHHEM NEPEYHs OCHOBHOTO 000pY/0Ba- | 30BaTEILHON MPOrPaMMBI B CETEBOH (op-
00pa3zoBaTEIbHON IPOrPaMMBI HUs, y4€OHO- HaIJIAIHBIX HOCOOUH Meé JOIOJIHUTENBHO YKa3bIBa€TCA HaUMe-
HOBaHHE OpPraHU3alluu, ¢ KOTOPOH 3aKIIto-
YeH J0T0BOP)

1 2 3 4




1 |OcHOBBI KOMIIBIOTEPHBIX TeX-  |JICKIIMOHHBIC 3aHATHS: 625000, r. Tromens, yin. Bonogapckoro,
HOJIOTHH peIeHus TeosioTnde- | YdaeOHas ayauTopus Uil PpoBeAeHus 3a- |56, ayn. 515

CKHX 3a1a4 HATHH JEKIIMOHHOTO W CEMHHAPCKOTO THIIA
(mpaxTHYEeCKHe 3aHATH ); TPYMIIOBBIX U
WHAWBHAIYATbHBIX KOHCYJIBTAINI; TeKyIIe-
T'0 KOHTPOJISA U IIPOMEXKYTOYHOH aTTecTa-
AT

OCHAaIIEHHOCTb!

YueOHast MeOeIb: CTOJIBI, CTYIIbS, TOCKA
MarauTHas. Kommerotep B komimiekTe-1
LIT., IpOEKTOp - | mT., MUKpOQOH -1 mwT.,
9KpaH- 1 mrT.

JlabopaTopHBbIE 3aHATHSA: 625000, . Tromens, yi. Bonogapckoro,
YueOHas aynuTopus IUIA MPOBEACHUsS 3a-|56, aym.338

HATHHA CEMHHAPCKOTO THMA (J1a00paTOPHBIX
3aHIATHH).

OCHaILIEHHOCTD:

VYuebHass MeOeb: CTONBI, CTYNbS, Kpecia,
JIOCKa MapKepHasi MarHUTHasi, KOMIIBIOTEP
B KOMIUIEKTe — 15 mmit.

11. MeTtoauyeckue yKkazaHusl 110 OPraHu3aniu y4eOHOro npouecca

11.1. MeTtoau4ueckue ykazaHus MO TOATOTOBKE K JIAOOPATOPHBIM 3aHATHSIM.

1. B.M. Anekcanapos, B.A. benkuna, A.A. 3aboeBa, H.B. CanbkoBa OCHOBBI MOJEIMPOBAHUS
reoJoru4eckux mapameTpoB: yueOHoe mocodue. — BUK ®I'BOY BO “TromeHckuil MHIYyCTpHAIbHBII
yHuBepcuteT’ - Tromensp, 2020. — 115 c. — TekcT: HenocpeaCTBEHHBIMN.

2. B.A. benkuna, A.A. 3a6oeBa, H.B. CanpkoBa MeToamueckue yka3aHus sl 1a00OpaTOPHBIX U
CaMOCTOSITENIbHBIX paboT 1o aucuumiauHaM «OCHOBbI KOMIBIOTEPHBIX TEXHOJIOTUH PpEIIeHUS
reoJorudeckux 3anau» U «OCHOBbI KOMIIBIOTEPHBIX TEXHOJOTMHM pEeHIeHHs TUAPOTEOJIOTMYECKUX U
MH)KEHEPHO-TEOJIOrMYEeCKUX 3a/1au», oOywaromuxcs mno crneuuanbHoctd 21.05.02  «[Ipuxnagnas
reostorusi» u HampasieHuss 09.04.02 «HpopMalMOHHbIE CHUCTEMbl U TEXHOJOTMM», HporpamMma
«['eonnpopmannonnsie cuctembl» Bcex @opm oOyuenus (HACTDH 1). Tiomens. - TromeHckuit
rocyIapCTBeHHBIN HedTera3oBbiii yausepcuret — 2018, - 48c. — TekcT: HermocpeICTBEHHBIN.

3. B.A. benkuna, A.A. 3a6oeBa, H.B. CanpkoBa OCHOBBI KOMIBIOTEPHBIX TEXHOJOTHH pEIIeHUs
reoJOorM4eckux M rujaporeojorudyeckux 3agad B cpeae ISOLINE Meroguueckue ykazaHus Ais
71a00paTOPHBIX U CaMOCTOSTENbHBIX Pa0OT Mo AucHUIUIMHAM «OCHOBBI KOMITBIOTEPHBIX TEXHOJOTHUI
pelleHns  TeOoJIOTMYecKUX  3adauy» M «OCHOBBI  KOMIBIOTEPHBIX  TEXHOJIOTMH  peLIeHUs
THJIPOTE€OJIOTHYECKUX M HMHKXEHEPHO-TEOJOTHUECKUX 3a/lau», OOYYalolUMXcs MO  CHElHaIbHOCTH
21.05.02  «IIpuknagnas reonorus» u HampasieHus 09.04.02 «MHpopMamoHHBIE CUCTEMBI H
TexHoJorumy, mnporpamMma «['eomHpopmanmonusle cuctembl» Bcex ¢opm obyuenus (HACTDH 2).
Tiomenb. - TroMeHCKHI TOCymapcTBeHHBIH HedrerasoBblii yHuBepcuter — 2019, - 48c. — Tekcr:
HEINOCPEACTBEHHBIMN.

11.2. MeTtoauueckue yKazaHus 110 OpraHU3aliy CaMOCTOSITEbHON paOOTHI.



1. B.M. AnekcanapoB, B.A. benkuna, A.A. 3a6oeBa, H.B. CanbkoBa OCHOBBI MOJEIMPOBAHHS
re0JOrMYecKuX mapameTpoB: yueOHoe mocodue. — BUK ®I'BOY BO “TromeHCKH WHIyCTpHAIBLHBII
yHuBepcuret” - Tromenb, 2020. — 115 c. — Tekcr: HenocpeACTBEHHBIH.

2. B.A. benxuna, A.A. 3a6oeBa, H.B. CanpkoBa OCHOBBI KOMITBIOTEPHBIX TEXHOJIOTHUN pEIICHUS
reoJIOTUYECKUX M rujaporeosorndeckux 3agad B cpeae ISOLINE Meronuueckue ykazaHusi iist
1abOpaTOPHBIX U CaMOCTOSTENBHBIX PadOT Mo aucuuIuimHaM «OCHOBBI KOMIBIOTEPHBIX TEXHOJIOTUN
pelieHusT  TreoJorTMYeckux  3amauy» U «OCHOBBI  KOMIIBIOTEPHBIX  TEXHOJOTHUH  PEIICHHS
THIPOTEOJIOTUYECKUX M HHXKEHEPHO-T€OJIOTHUECKUX 3aJau», OOydYaloluXcs MO  CIEUUaTbHOCTH
21.05.02  «IIpukmagnas rteosnorus» u HampasiaeHus 09.04.02 «MHpopManMOHHBIE CHCTEMBI H
TEeXHOJIOTUWY, Tporpamma «I eomHpopmanroHHble cuctemMb» Bcex ¢opm obyuenus (YACTH 2).
Tromenb. - TiOMeHCKHMI TocymapcTBeHHBI HedrerasoBeni yHuBepcuter — 2019, - 48c. — Tekcr:
HEIMOCPEICTBEHHBIM.

3. Ilerepcunbe B.U., [Topockyn B.U., Suenko I'.I'. Meroanueckue peKOMEHIAIUHU IO MOJACYETY
reoJOrMuYecKuX 3armacoB HepTH M Tra3a o0beMHbIM MeroioM. MockBa-Tseps. BHUI'HU, HIIL]

«TBepbreopusuka» — 2003, -259 c. — TekcT: HeMoCPeICTBEHHBIH



o0ecre4eHHOCTH JUCHMILVINHBI y4e0HO! 1 y4eOHO-MeToANYeCKol JTUTepaTypoii

KAPTA

Jucnurmiraa OCHOBBI KOMITBIOTEPHBIX TEXHOJIOTHI PEIICHUS FCOIOTHICCKHX 3214
Kon, cnenmansaocts 21.05.02 IpukiagHas reoaorus
Cnenuanu3anys ['eonorus MeCTOpOKICHHH HeQTH U raza

[Tpunoxenue 2

KoHTHHTEHT

ObecnieuenHocTh | Hanmumesnek-
Ha3zBanue yueOHOTO, y4eOHO-METOTUICCKOTO U3- Konuuectso 00yJaroImuxcs 6
Ne JTaHHUA. 9K3EMIUTAPOB B | HCIIOJIB3YIOIIUX ° y‘-Ia}OH_[I/IXS}I TPOHHOTO Ba-
o ) SIK Yy JUTEPATYPOH, puanTa B OBC
aBTOP, U3AATCIBCTBO, BU U3AaHUA, TOA U3AaHUA YKa3aHHYIO JIU- % (+/_)
TEPTYPY
B.M. Anekcanapos, B.A. benkuna, A.A. 3a6oesa, H.B. 17 50 100 +
CanbkoBa OCHOBEI MOJCIMPOBAHHS TEOJOTHYCCKNX a- | HeorpaHHYeH- http://webirbis.tso
1 pametpoB: yaebHoe nmocobue. ~-bUK ®I'bOY BO “Tro- HBII 0CTYII gu.ru/
MEHCKHH HHAYCTPHAIbHBINA YHUBEPCHUTET - TIOMEHB,
2020. - 115 c.
B.A. benkuna, C.P. bembenb, A.A. 3aboesa, H.B. Canb- | HeorpanuueH- 50 100 +
KoBa OCHOBBI I€0JIOTMYECKOTO MOJECTHPOBaHHA (J4acTh 1):|  gprit J0CTYIl http://webirbis.tso
2 yue6Hoe mocobue ¢ rpupom YMO. — TromeHs: - gu.ru/
TroM['HI'Y, 2015. - 168 c.
K.B. A6abkoB u 1p. OCHOBBI TPEXMEPHOTO HHU(POBO- 47 50 100 +
TO Te0JIOTHYIECKOTo MoaenupoBanus [Tekcrt]: yuebHOE http://webirbis.tso
3 mocobue / K. B. A6abkos [u ap.]: VII. - 2-e uzz., nepe- gu.ru/
pad. u gon. — Yda: Hedrerazosoe neno, 2010. - 199 c.
B.A. Benkuna, A.A. 3a6oesa, H.B. Canbxosa Meronuue- | Heorpanuuen- 50 100 +
CKHe yKa3aHUs I Ta0OPaTOPHBIX U CaMOCTOSATEIBHBIX HBIA JOCTYII http; //webirbis.tso
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