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1. EJIX OCBOEHUA JUCLHUIIJINHBI

1.1.1lenpr0 M3y4eHUS IUCLUUIUIMHBI SIBJISIETCS. OCBOCHUE KOMIETEHIMU IO MCIOJb30BaHUIO
3HaHWI, YMECHUN W HABBIKOB B 00JIACTH T€OMH(OPMAIIMOHHBIX TEXHOJOTUN I MCCIICIOBAHUS
MPUPOTHO-TEXHOTEHHBIX CHCTEM B 00JIaCTH MPUPOT000YCTPOICTBA U BOIOMIOIE30BAHNS.

2. MECTO JUCHMIIJIMHBI B CTPYKTYPE OIIOII

biok OIIOIIBO:b1.0.09

2.1 TpeGoBaHusI K TPEABAPUTEILHON MTOATOTOBKE 00YJarONIErocs:

JIJis yCTIenrHOTO OCBOCHHMSI TUCITUTUTHHEI CITYIIATEI0 HEOOXOTUMBI:

CdopmupoBaHHbIE 3HAHUSA, YMEHHUS W HaBBIKUNO gucHuminHaMm: «KommbloTepHble U
uH(OPMAIIMOHHBIE TEXHOJIOTUU B IPUPOI000YCTPOUCTBE U BOIOTIOIB30BAHUIY.

2.2 JIuCUWIIMHBI W TPAKTHUKH, JJIs KOTOPBIX OCBOCHHME JaHHOW JUCHUIUIAHBI (MOJYJIS)
HEOOXOMUMO Kak TmpenmiecTByromiee: «TeXHOIOTUU WCCIENOBaHHUS W B3aUMOJCHCTBUS
MIPUPOAHBIX U MPUPOJHO-TEXHOTEHHBIX CUCTEM», moarotoska BKP.

3. HEPEYEHDb IINTAHUPYEMBIX PE3YJIbTATOB ObYYEHMUA 110 JUCLHUIIJIMHE,
COOTHECEHHBIX C INTAHUPYEMbBIMH PE3YJIBTATAMU OCBOEHUA
OBPA30OBATEJIbHOH ITPOI'PAMMBI

JlocTuKeHusl IIIaHUPYEMBIX Pe3yIbTaTOB 00YUYEeHHUsI, COOTHECEHHBIX C OOIMMU LEISIMHA U
3agauamu OIIOII, siBnsieTcs 1enbi0 OCBOCHUS TUCHUTLITNHBIL.

B pesynaprare u3ydeHHs TUCHMIUIMHBI OOYYAIOIIUICS MOKEH YCBOUTH TPYAOBBIC
(GYHKIIMM B COOTBETCTBUHU C TPO(HECCHOHATBHBIMU CTaHAAPTAMMU:

13.018 «Crnenuanucr no SKCILTyaTallud MEJINOPATUBHBIX CUCTEM», YTBEP)KIEHHBIN
npukazoM MuHHCTEpCTBA TpyAa W COUMAIbHOM 3amuThl Poccuiickon ®enepauuu 0T
25nexabps2014r. Ne 1152H. (3apeructpupoBaH MUHHUCTEPCTBOM IOCTUIMHM Poccuiickoit
®enepanun ot 22.01.20151. Ne35640).

OO6o6menHass tpymoBas (QyHKIHUS — VYmpaBlIeHHE OHKCIUTyaTallMed MEIHOPaTUBHBIX
cucteM (kox — C/7).

TpynoBas ¢yHKIMs — PyKOBOICTBO T'HAPOTr€OJIOrOMEINOPAaTUBHOM maptueil (kox —
C/03.7).

TpynoBbie IeUCTBUS:

PazpaboTka m1aHOB MEpONPUATHA TO HAJISKANIEH SKCIUTyaTallud OPOCHUTEIIBHOM,
OCYLIUTEIbHOM, KOJUIEKTOPHO-APCHAXKHOW CETH M TUIPOTEXHUYECKUX COOPYKEHHM s
OpraHU3aIM-BOJOTIOIb30BATEIICH.

15.004 «Cneumanuct mo BOJHBIM OHOpecypcaM U aKBaKYIbType», YTBEpKICHHBIN
npukazoM MuHHCTEpCTBA TpyAa W COUMaIbHOM 3amuThl Poccuiickon ®enepauuu 0T
8okTs10ps12020r. Ne 752H. (3apeructpupoBaH MuHHCTEPCTBOM IOCTHIMU Poccuiickoit
®enepanuu ot 11.11.2020r. Ne60840)

O6o6Omennass TpynoBas (Qynkuus CTpaTermueckoe pa3BUTHE TEXHOJOTHYECKHUX
MIPOIIECCOB YIIPaBJICHUS BOAHBIMH OHOpecypcaMu U 00bekTaMu akBakyJIbTypbi(koa — C/7)

TpynoBas ¢pyHKIHS

Opranuzanyss TPOU3BOJICTBEHHOW NESITEIBHOCTH B COOTBETCTBUM CO CTpaTerueu
pa3BUTHS TEXHOJOTUYECKHX IPOILIECCOB YIPABJICHUS BOJHBIMU OHMOpecypcaMu M OOBEKTaMHU
akBakynbTyphl (kox — C/02.7)

TpynoBble elcTBUA

BoimonHenue NpoeKTHO-U3BICKATENbCKUX pPabOT C  HCIOJIb30BAHHEM COBPEMEHHOM
anmapartypsl 1 HHOOPMAIIMOHHBIX TEXHOJIOTHH.



OcBoeHHNe TUCIMITIMHBI HAaPaBJICHO Ha ()OPMHUPOBAHUE CIEAYIOMINX KOMICTSHIUH:

Komnerenuus
(K01 ¥ HANMEHOBAHHUC)

HHIUKaTOPBI MOCTIKEHUS
KOMIIETECHITUH
(Ko ¥ HANMEHOBAHMUE)

Pe3ynbraTer 00yueHUs

Tun 3amgay npodeccuoHaIbLHON AeITEeIbHOCTH: HAyYHO-UCCIICI0BATEIbCKHI

OIIK-2 Cniocoben
aHATU3UPOBATH,
ONITUMH3HUPOBATH H
NPUMEHSATH
COBpPEMEHHBIE
UHPOPMAITHOHHBIC
TEXHOJIOTHH TIPU
PEIICHUH HAYYHBIX U
MPaKTHYECKUX 337124 B
obmactu
MIPUPOI000YCTPOICTRA U
BOJIOTIOJTE30BAHUS

OIIK 2.1 3naHne METOI0B
COBPEMEHHBIX
WH(pOPMAITHOHHBIX
TEXHOJIOTH, aHaJIn3a 1
ONTUMU3AIUY TIPU PEIICHUN
HAyYHBIX W TPAKTHICCKUX
3a7ad.

3nartb:HanpaBnenus u BO3MOJKHOCTH
HMCIOJIb30BaHUSI T'C-TexHONMOTHH B
MOJCITMPOBAHUU TPHUPOJHBIX M TEXHOTCHHBIX
MIPOIIECCOB

OIIK-2.2 Ymenue
MPUMEHSITh B PAKTHUYCCKOM
JCSITENIBHOCTH 3HAHUEC
METOIOB COBPEMEHHBIX
WH(pOPMAITHOHHBIX
TEXHOJIOTHIA, aHATH3a U
ONITUMHM3AIUH TTPU PEIICHUH
HAYYHBIX W MIPAKTUIECKUX
3aza4 B o0Jlact
MPUPOAOOO0YCTPOHCTBA U
BOJIOTIOJIE30BaHHSI.

YMeTb:IIaHUPOBATh perieHne 3a7a4
MPUPOIO00YCTPOHCTBA W BOJIOTIONIH30BAHUS
Ha OCHOBaHHUH BO3MOKHOCTEH
MOJCITUPOBAHUS TIPUPOIHBIX W TEXHOTCHHBIX
nporieccoB cpeactBamu [ IC-iprtoxeHuit
Baagernb:uHaBpikaMu  uctons3oBanus [HC-
TIPUITOKEHUH JUISE MOJCITUPOBAHUS
MIPUPOTHBIX ¥ TEXHOTCHHBIX MTPOIIECCOB

Twun 3amad mpodeCCHOHATEHOMN AESITETHFHOCTH: OPTaHM3AITMOHHO-YTIPABICHICCKUT

TIKC-1 CrocobeH k
PYKOBOJCTBY OT/ICIIOM
BOJOIIOIb30BaHHUs
CITYKOBI IKCIUTyaTaI[uK
MEJTHOPATUBHBIX CUCTEM

[IKC
1.2CnocobenpaccunThIBaTh
rapaMeTpsl Bogo3abopa u
BOJIOTIO/Ia4YH, BOJHOTO
pekuma 1o JaHHBIM
THJIPOMETPHIECKOTO
000pymoBaHUs U IPUOOPOB.
OuenuBathb 3PEKTUBHOCTD
paboThI AKCILTyaTallHOHHBIX
YYaCcTKOB TI0 BOITPOCAM
pEryaupOBaHus BOAHOTO
peXuMa v TUAPOMETPHUH.
Pa3zpabarteiBaTh
MEPCIEKTHBHBIC TIAHBI
Pa3BUTHS METHOPATUBHBIX
CHCTEM.

ObecnieunBath
B3aMMOJIEHCTBUE CMEKHBIX
NoApa3aeIcHui.
OcCymIecTBIATh MTOUCK
WUCTOYHUKOB U aHAJIN3
WHPOPMALUH,
HEOOXOIUMOM JUTS Pa3BUTHUS
OpTaHu3allly, B
WHPOPMALTHOHHO-
TEJIEKOMMYHHUKAIIMOHHOM
cetu "UaTepuet".
OdopMIISITh OTYETHYIO,

3HaTB:METOABI, MNPUEMBI U  HANpaBJICHUA
HCIIOJIb30BaHUSA I'MC-npunoxxennit B
YIpaBJIEHUH BOJOIIOJIb30BAHUEM
YMeTh:IpUMEHSTD CHENMaIN3UPOBAHHOE
nporpaMMHOe oOecrieueHHe B yNpaBiICHUU
BOJIOII0JIb30BaHUEM

Baaners:HaBbikamu  ucnonas3zoBaHus [UC-
MPWIOKEHUHN N7 CUCTEMaTH3allMd CBEICHUH
O MEJIMOpaTHBHBIX CHCTEMaX, CHCTEMax
BOJIOCHAOKEHUS; pacuyéra U MOJCIUPOBAHUS
UX COCTOSIHUS




TEXHUYECKYIO
JIOKyMEHTAITHIO

Tun 3amad mpodeCCHOHATEHOMN NESITETFHOCTH: HAYYHO-HCCIIET0BATEITHCKHMA

ITKC-3 Cmoco6eH k
MIPOBEICHUIO
9KOJIOTUYECKOTO aHAIN3a
MIPOEKTOB PACIINPEHHUS,
PEKOHCTPYKITHH,
MOJICPHH3AIHH
JIEUCTBYIOIIAX
MIPOU3BOJICTB,
CO03/1aBaCMbIX HOBBIX
TEXHOJIOTUM U
00opymoBaHUS B
OpraHHU3aIuu

IIKC 3.1 CanurapHas
TUIPOTEXHHUKA

MeTonpl
PBIOOX 03 HCTBEHHOM
METHOPAIUN

TpeboBaHus OXpaHbI
OKpY>Kalolleu cpeibl,
OXpaHbl TPYy/la U MOXKAPHOI
0e3omacHOCTH

OCHOBHBIE TPUHIIUIIBI U
MeTOAB! (PU3UIECKOTO U
MaTEeMaTHYECKOTO
MOJICTTUPOBAHYSI,
ABTOMAaTHU3UPOBAaHHBIE
CUCTEMBI IPOEKTHPOBAHUS U
WX HUCIOJIb30BaHUE B
PBIOOX03SHCTBEHHBIX
WCCIIETOBAHUAX
(monutopunr BBP u cpenpt
WX 0OHUTaHUs)
HopMmatuBHbIE TpaBOBbIE
AKThI, HOPMATHBHO-
TEXHHYECKAs JJOKYMCHTAITUSL
B chepe yrpaBIcCHHS
BOJHBIMH OHOpecypcamMu

3HATB:METOIBIMATEMATHIECKOTO
MOJICTTUPOBAHMSI B YNPABICHUUA BOJHBIMH
OHMOJIOTMYECKUMU PECypcamu
YMeTh:IPUMEHSATh METOJIbI MATEMATHYECKOTO
MOJICTTUPOBAHYSI B YNPABICHUUA BOJHBIMH
OMOJIOTMYECKUMU PECYPCAMH.
Buaaners:HaBbIKaMH MPUMEHCHUS
MPOTPAaMMHBIX ~ CPEJICTB ~ MaTEeMaTHYECKOTO
MOJICTTUPOBAHUSI B YNPABICHUUA BOJHBIMH
OMOJIOTHYECKUMH PECypCaMu

ITanel

¢GopmupoBanus

KOMIIETEHIIMIiT B

npouecce

0CBOeHHsSI 00pa3oBaTeIbLHON

nporpaMmabl: B COOTBETCTBHUU C y‘IGGHBIM IJIaHOM W TNIaHUPYCMBIMU PC3YyJIbTaTaMU OCBOCHU

OIIOII.

Pacnipenesienue 4acoB JUCHHUILIMHBI 10 KypcaM (3aouHasi popma)

By 3ansTuii 1 2 3 4 5 Hroro
VII | P | vO | POJ | Yo | POg | yo | PO | vOo | POJ | YIO | PHA

Jlekiuu 2 2 4 4 6 6

JIabopaTopHbIE

[IpakTHyeckne 2 2 8 8 10 10

KypcoBast pabora

[Koncynprarmst 1 1 1 |

epen SK3aMeHOM

[Tpuem sx3aMeHa 0.25 1 0.25 0.25 1 0.25

KonrakTHas paboTa

OOy HatowIXC 4 | 4 |1325|1325 17.25(17.25

C MpernoaaBaresieM

(aynuTopHas)

Cam.paboTta 32 32 124 | 124 156 | 156

KoHTpoih 6.75 | 6.75 6.75 | 6.75

MToro 36 36 144 | 144 180 | 180

CTPYKTYPA U COAEPKAHUE JTUCIUIIJIMHBI (3a0unas ¢popma)




HaumeHoBaHue pa3aenoB U TeM /BH/ 3aHATHSA/
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Pa3nen 1. TUC-TexXHOJIOTHH B MOAeJTUPOBAHUHN MPHUPOTHBIX H
TEXHOT€HHBIX IPOIECCOB
1.1 OcHoBel mpocTpancTBeHHOro Mojenuposanus B 'YIC. [loctpoenue u
aHanu3 MoJeneil moBepxHocTH. HanoxeHrne BEKTOPHBIX U PACTPOBBIX 2 835};
00bekToB. ['eocTaTrcTrka. OCHOBBI CeTeBOTo aHam3a /JIex/
1.2 OcHoBBI paboThI ¢ nEdpoBbIME MonessiMU penbeda (LIMP): moctpoenue, 5 |OHK-11
BU3YyaJIbHBII M aBTOMaTH4YeCKuil aHanus3 /J1ad/ OIIK-1.2
1.3 I'maponornyeckoe MozenupoBanue Ha ocHoBe [IMP /Cp/ 4 83?3
1.4 AHanu3 npocTpaHCTBEHHBIX B3aumocssizeit /Cp/ 6 [|CUK-L1
OIlK-1.2
1.5 OCHOBBI pelIeHus 33124 MeTolaMH TeocTaTucTuk/Cp/ 6 [|CUK-L1
OIlK-1.2
1.6 OnTuMu3aIms MECTOMOJIOKCHNA. ABTOMATHIECKUN TIOUCK COYETaHUHA 4 |OHK-11
3amalHbIX yciaoBuit /Cp/ OIIK-1.2
1.7 Hanosxenue pactpoBbix 00bekTOB. [Ipuémsr anreopsr kapt /Cp/ 6 83?};
1.8 OcHoBel ceteBoro ananusa /Cp/ 6 |OUK-11
OIlK-1.2
Paznen 2. TUC-TexXHOJI0THH B YIPABJIEHHHBOI0NOJIb30BAHHEM
2.1 T'IC-TexHOIOTHH B peIIeHUH 3a7a4d Bogomnois3oBanus. [ C OTIK-1.1
MPUIIOKEHUS U1l CUCTEMATH3al[MY CBEACHHUI O BOJONOIB30BAHUH. 2 |omk-1.2
MopenipoBaHie TUAPABIHYCSCKUX U THAPOTIOTHYESCKUX mpoueccoB JIek/ TIKC-1.2
2.2 OCHOBBI MOJIETTMPOBAHHNS THAPABIMYECKUX U THIPOJIOI MIECKUX OIIK-1.1
nportiecco cpencreamu [ UC Zulu/J1a6/ 4 ggg;;
2.3 Cosnanue Mozenu ceTr BogocHa0kenus. Co3IaHue U PeIaKTHPOBAHKE OIIK-1.1
MoJIeTiell HH)KEHEPHBIX 00BEKTOB, BHECeHHE aTpuOyToB/Cp/ 8 ggg;;
2.4 KoHCTpYKTOpPCKHE 1 TOBEPOYHBIE PACUETHI B CETAX BoAOCHaO)eHMs/Cp/ e 8%5%;
TIKC-1.2
2.5 PerieHrne KOMMYTAIHOHHBIX 3a1a4 (TIOMCK CBS3aHHBIX M HECBSI3aHHBIX OIIK-1.1
00BEKTOB, IMyTeH, KOJIeI] B cucTeMax BojocHabxeHws/Cp/ 8 ggg};
2.6 Kanubposka cetr BojocHaO)eHust. ONTUMU3AIMS HACOCHOTO OIIK-1.1
obopynosanus /Cp/ 8 ggg} ;
2.7 Co3nanue Mozenu cetr BogootseeHus. Co3nanue U pelakTHPOBaHUE OIIK-1.1
MoJiesiell MH)KEHEPHBIX 00BEKTOB, BHECeHHE aTpudyToB /Cp/ 8 ggg;;
2.8 KoHcTpykTopckue 1 MoBepouHbIe pacu€Thl B ceTsiX BogootBeaeHus /Cp/ e 82}123
TIKC-1.2
2.9 PerieHre TOMONIOTHYIECKHX 3a1a4 (IIOMCK CBSI3AHHBIX M HECBSI3aHHBIX OIIK-1.1
00BEKTOB, IMyTeH, KOJIEI] B cucTeMax BoooTBeaeHus /Cp/ 4 ggg;;
2.10 IToaroroBka rpadUUECKUX MOIEIICH BOAOIIOIB30BAHMSA. DKCIOPT B OIIK-1.1
pacTpoBbie U BeKTOpHBIe hopmatsl /Cp/ 4 ggg}g
Pa3nen 3. TUC-TexHOJIOTHM B yNPaBJeHUU BOIHBIMU
OHOJIOTHYECKUMHU pecypcamMu
3.1 Hay4Ho-MeToqiuecKre OCHOBBI MOICTUPOBAHHS XaPaKTEPHUCTHK
runponorndeckux oopekToB. 3HadeHne [ UC-TexHomornit Kak cpecTaa ) 83%% é
HOAJCPIKKU MPUHATHS PEIICHUIB YIPABICHUN BOJAHBIMH HCK-3.1
OuonoruaeckuMu pecypcamu/Jlex/
3.2 MoenMpoBaHue XapaKTePUCTUK PEYHOIO CTOKA C UCIIOIb30BAHUEM OIIK-1.1
T'MC-npunoxeHui 1 HICTOYHUKOB MTPOCTPAHCTBEHHBIX JaHHBIX /J1ab/ 4 ggggf
33 MoenupoBaHne MaKCUMAJIbHOTO CTOKA ITABOJIKOB U MOJIOBOIHIA C OIIK-1.1
ncnonb3oBanueM ['MIC-TexXHOIOTHi B HCTOYHUKOB TTPOCTPAHCTBEHHBIX 8 OEIK; ?
TICK-3.

naHHbIX /Cp/




34 MopenupoBaHue CE30HHOTO paclpeAesieHUs] CTOKa MOJIOBOIUN C OTIK-1.1
ucnosnb3oBanueM [ IC-TexHoIOrMi 1 HCTOYHUKOB MPOCTPAHCTBEHHBIX 3 8 | OIK-3.2
nanuex /Cp/ MCK-3.1

3.5 MonenupoBaHue THIPOIOTHICCKUAX XapaKTEPUCTHK 03EP U OIK-1.1
BOAOXpaHWIHII C ucrob3oBaHueM [ IC-TeXHOIOTHI U ICTOYHUKOB 3 8 |OIK-3.2
IPOCTPAHCTBEHHBIX JaHHbIX /Cp/ TICK-3.1

3.6 MoenupoBaHue JeJ0BOTO U TEPMHUUYECKOTO PEXKUMA MHIPOIOTHIECKUX OIIK-1.1
00bekTOB ¢ ucnob3oBanueM [ IC-TeXHOJIOTHI U UICTOYHUKOB 3 8 |OIK-3.2
IPOCTPAHCTBEHHBIX JaHHbIX /Cp/ TICK-3.1

3.7 MoaenupoBaHue AMHAMUKHI Pyce ¢ uenoib3oBanueM I 'MC-TexHoI0rnit OIIK-1.1
Y UICTOYHWKOB MPOCTPAHCTBEHHBIX TaHHBIX /Cp/ 3 6 ggg;f

3.8 MonenupoBaHue THAPOXUMHYCCKUX TTOKa3aTeNIel THAPOIOrHUECKUX OIIK-1.1
00bekTOB ¢ ucnonb3oBanueM [ IC-TeXHOJIOTHH U ICTOYHUKOB 3 10.25 | OIIK-3.2
IPOCTPAHCTBEHHBIX JaHHbIX /Cp/ TICK-3.1
Konrpons /K/ OIIK-1.1

3 6.75 |OIK-3.2

TICK-3.1

Koncynbramus nepen sxzamenom/K/ OIIK-1.1

3 1 |OIK-3.2

TICK-3.1

Konrakrnas pabora npu npuéme sK3amMeHa OIIK-1.1

5 0,25 |OIK-3.2

TICK-3.1
Peanuzanus mnporpaMmbl  OPEANONAraeT MCIOJIb30BAHHE TPAAULHMOHHOW, AKTUBHOW U

MHTEPAaKTUBHON (hopM 00yueHHUs Ha JIEKIIMOHHBIX U MPAKTUYECKUX 3aHATHSIX.

IIpunaoxenne Nel

5. ®OHJI OHEHOYHbIX CPEJACTB

6. YYHEBHO-METOJNYECKOE 1 TH®POPMAIIMOHHOE OBECIIEYEHUE

JTIMCHUATUIMHBI (MOYJIS)
6.1. Pekomenyemas aureparypa
ABTODBI, 3arnaBue W3nmarenscTBO, IO Komuu
COCTaBUTENU €CTBO
6.1.1. OcHoBHasl JuTEepaTypa
JI.1 ApXaHTeNbCK :
T'eonHnpopmanmoHHBIE TEXHOJIOTHH U CeBepHBIii
JMUCTaHIIMOHHOE 30HApoBanue. YacTth I: yueOHoe | (ApKTHUECKUIA)
[Hommna, K.B. nocobue / P.A. Anemko, K.B. Illomuaa (dhenepanbHBIH 6)}®
https://rucont.ru/read/2079332?file=552845&f=2 | ynuBepcurer nmenun
079332 M.B. JlomoHoCORa,
2014 .
JI1.2 I'eonH(pOPMAIMOHHBIE CUCTEMBI :
MmeToa.yka3anus / B. FO. Opios, /1. A. baznos,
T'paucs, A. B. SApocn. roc. yr-t um. I1. I'. lemunosa, A. B. SApocnasns Spl'Y, 5BC
I'paues. 2010
https://rucont.ru/read/890616?1ile=237599& =89
0616
JI1.3 I'eorHpOPMAIMOHHBIE CUCTEMBI :
meton.yka3anus / B. 1O. Opnos, [I. A. baznos,
T'pavcs, A. B. SApocin. roc. yu-T nM. I1. T'. Jlemunosa, A. B. Spocnasns Apl'Y, SEC
I'paues. 2010
https://rucont.ru/read/890616?file=237599& =89
0616
6.1.2. lonoiHuTEIbHAS JTUTEPATYPa
ABTOpBI, 3ariaBue N3narenncTBO, TON Komma
COCTaBHUTCIIN €CTBO
J2.1 [IpakTuKyM MO AUCIUIIIMHE VYnan-Y 3 : Bypsarckuii
M.B. lpineimoBa | «I'eonH(pOpMAIIMOHHBIC CUCTEMBI U TOCYAApCTBEHHBIN 9BC
TEXHOJIOTUI yHUBEpcUTeT, 2016 .—




https://rucont.ru/read/2104449?ile=558890&f= | 53 ¢

2104449
6.1.3. MeToanueckue pa3padoTku
ABTODBI, 3arasue U3narenscTBO, rox Kommg
COCTaBUTEIHU €CTBO
JI3.1 | Aémuna O.H. Yuebnoe nocodue «Kypc exmuii mo Bbpsiack: U3natenscTBO 9BC
JUCITUTUINHE T€ONH(POPMAITMOHHBIE CHCTEMBIY. BI'AY, 20151

http://www.bgsha.com/ru/education/library/fullt
ext/science_labour/fulltext detail.php? ELEME
NT _ID=94013&SECTION_ID=16

JI3.2 | Aémuna O.H. Y4ebHo-MeToJYeCcKoe nocobue s | bpsaek: M3natensctBo 9BC
NPaKTHYECKUX U CaMOCTOATENBHBIX pabor mo | BI'AY, 2015r
aucuuiHe «I'eonH(OopMaMOHHBIE CHCTEMBD»
http://www.bgsha.com/ru/education/library/fullt
ext/science labour/fulltext detail.php? ELEME
NT ID=94013&SECTION ID=17

6.2. IlepeyeHb coBpeMeHHBIX NMPO¢ecCHOHANBHBIX 0a3 JaHHBIX, HH(POPMAIIHOHHBIX
CIIPABOYHBIX CHCTEM M pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHHKALIMOHHOM CeTH
"HHTepHer"

He3zaBucumsiit undopmarmonnsiii pecypc o ['MC u ux npumenenuu https://gis-lab.info/
['eonoptan Beb-kaprorpadus u HaBuramus http://www.sasgis.org/

Caiit reounpopmanmonnoit cucrembl ZuluGIShttps://www.politerm.com/products/geo/zulugis/
Caiit o 'MC u ux npumenenuu http://gistechnik.ru/

Odunuanpusiii caitit komnanuu ESRI (ArcGIS) https://livingatlas.arcgis.com/en/home/

Caiit npoekta QGIShttps://qgis.org/ru/site/

I'eomopran Google Earth https://www.google.com/earth/

GostRF.com. 'OCTs1, HopmatuBsl. (MHbOpManmonHo-cripaBouHas cuctema). URL:
http://gostrf.com/

Enunas komtekius nudpoBbIx 00pa3oBaTeNbHBIX pecypcoB // denepanbHbIil TopTal
«Poccwmiickoe odpazoBanue». URL: http://school-collection.edu.ru/

Enunoe okHO noctyna k nH(GOpMaMOHHBIM pecypcaM // Depepanbublid noptan «Poccuiickoe
obpazoBanue». URL: http://window.edu.ru/catalog/

OdununanpHbI THTEpHET-IOpTaN 0a3bl JaHHBIX MTPaBoBOi MHGopMaruu http://pravo.gov.ru/
[Mopran ®enepanbHBIX TOCYJAPCTBEHHBIX 00pa30BaTEIbHBIX CTAHIAPTOB BBICIIETO 00pa30BaHUs
http://fgosvo.ru/

[TopTtan "UHpopManimOHHO-KOMMYHUKAIIHOHHBIS TEXHOJOTUH B oOpazoBanun"
http://www.ict.edu.ru/

WebofScienceCoreCollection  monmutemarnueckas  pedeparuBHo-OubOnuorpaduyeckas u
HayKkoMmeTpHuueckas (Oubamomerpuueckas) 6a3za nanusix http://www.webofscience.com
[TomroTekcToBhld apxuB «Hamumonanbablld  InexkTpoHHO-UHpOpManmonusiii  Koncoprmym»
(HSHUKOR) https://neicon.ru/

ba3wl nannbpIx u3gaTenscTBa Springerhttps://link.springer.com/

6.3. [lepeyeHb MPpOrpaMMHOIro odecreyeHust

OCWindows 10 (moamuckaMicrosoftimaginePremiumot 12.12.2016). Cpok neicTBus JIUIICH3UN
— 6eccpoyHo.

Oducuenii maker MSOfficestd 2016 (Horosop Tr000128244 ot 12.12.2016 ¢ AO CodrJlaiin
Tpeiin) Cpok AelcTBUS TUICH3UH — OECCPOYHO.




ArcGIS 10.2 (Jorosop 28/1/3 ot 28.10.2013 ¢ OO0 5CPU CHI'). Cpok aeiicTBUS TUIICH3UH —
OeccpovHo.

KOMIIAC-3D (Cybnunen3uonssiii goroBop NeMII-19-00205 ot 07.05.2019 ¢ ACKOH-IIP).
Cpok nefcTBHS JIMIIEH3UH — 0€CCPOUHO.

PDF24 Creator (Pa6ora ¢ pdf daiinamu, geekSoftwareGmbH). CBob6ogHO pacmpocTpaHsiemoe
I10.

FoxitReader (IlpocmoTp nokymenToB, OecmiaTHas Bepcus, FoxitSoftwarelnc). CBoboano
pacnpoctpansemoe I10.

KoncyneranT [lmtoc (cnpaBouno-npasoBas cucrema) (I'oc. kouTpakt Ne41 ot 30.03.2018 ¢ OOO
Anbsac) Cpok IeHCTBHS JIMIIEH3UH — 0€CCPOYHO.

Texakcnept (cripaBoyHasi CHCTEMa HOPMaTUBHO-TEXHUUECKON 1 HOPMATHBHO-IIPABOBOM
uHpopmanun) (Koratpakt 120 ot 30.07.2015 ¢ OOO TexakcnepT) Cpok ASUCTBUS JTUIICH3UN —
OeccpouHo.

QGIS (cBobomHO pacnpocTpansemoe [10).

7. MATEPUAJILHO-TEXHUYECKOE OBECIIEYEHUE JUCHUILINHBI
(MOJLY.JIST)

Yuebnas ayoumopus ons nposedenus yueonvix 3auamutl rekyuonnozomuna — 3-311

OcHognoe 060pydosanue u mexnuueckue cpeocmea 00yuenus:

Cneyuanuzuposannasn medenv Ha 32 nOCA0OYHbIX Mecma, 00CKA HAcmenHas, kageopa, pabouee mecmo
npenooagamersi.

1 komnvromep ¢ 8bIX000M 8 IOKALHYIO cemb U MHmepHem, d1eKMPOHHbIM Y4eOHO-MemoOudecKUM Mamepuaiam,
oubauomeunomy snekmponnomy kamanoey, IbC, K 21eKkmpoHHOU UHGOPMAYUOHHO-00PA308aMENLHOU cpede,
unmepaxmusnwiii komniexc ACTIVboard +, cpedcmea 36yko8ocnpouszgederus.

Tuyensuonnoe npozpammmoe obecnevenue:

OC WindowsXP(Konmpaxm Ne52 01.08.2019 ¢ Sxcmpum Komn). Cpok deticmeus nuyenzuu — 6eccpoyHo.
MicrosofiOfficeStandard 2010 ([ozosop 14-0512 om 25.05.2012 ¢ OOO Cumu-Komn [pynn). Cpok Oeticmeust
JuYyeH3uU — OeccpouHo.

Tuyensuonnoe npozpammuoe obecneuenue omeuecmeeHHoz0 RPOU3600Cmea:

1C:IIpeonpusmue 8 (Jluyensuonnwiii 0ocosop 2205 om 17.06.2015 ¢ OOO Bepnoe peutenue). Cpok Oeticmsusi
AUYeHsUU — OeccpoyHo.

Koncynomanum Ilnioc (cnpasouno-npasosas cucmema) (I oc. konmpaxm Ne41 om 30.03.2018 ¢ OO0 Anvsanc. Cpok
oelicmeust uyeH3uu — 6eccpouHo.

Yuebnas ayoumopus 0nsa nposedenus yuyeOHbIX 3aHAMULL CEMUHAPCKO20 MUNA, KYPCOBO20 NPOEKMUPOBAHUS
(6bINONHEHUST  KYPCOBBIX pabom), 2pynnoguiX U UHOUBUOYANbHBIX KOHCYTbMAYUll, MeKywe2o0 KOHMpPOs U
npomexcymournou ammecmayuu— 302

Ochnognoe 060opyooeanue u mexnuueckue cpeocmea 00yuenus:

Cneyuanuzuposannas mebeisb Ha 26 HOCA0OUHbIX MeCm, 00CKA HACMENHAs, paboyee Mecmo npPenoodasamels.

8 Komnviomepos ¢ 6bIX000OM 8 IOKANLHYIO cemb u MHmepHem, 51eKMpPOHHbIM YHeOHO-MemoOudecKuM Mamepuaiam,
oubruomeunomy anexmponnomy kamanozy, IbC, k 21eKmpoHHOU UHPOPMAYUOHHO-00pA308amMeNbHOU cpede.
Tuyensuonnoe npozpammuoe obecnevenue:

OCWindows 10 (Konmpaxm Nel12 om 30.07.2015 ¢ Dxcmpum Komn). Cpox deticmaus iuyeH3uu — 6ecCpoyHo.
MicrosoftOfficeStandard 2010 (Jocoeop 14-0512 om 25.05.2012 ¢ OOO Cumu-Komn Ipynn). Cpox Oeticmsus
JuyeH3uU — 6eccpoyHo.

MicrosoftVisio 2010 (Koumpaxm 142 om 16.11.2015). Cpox deticmeus auyeH3uu — 6eccpouto.
MicrosoftVisualStudio 2010 (Konmpaxm 142 om 16.11.2015). Cpox deticmeus nuyenzuu — 6eccpouto.

ArcGIS 10.2 ([locosop 28/1/3 om 28.10.2013 ¢ OO0 SCPHU CHI). Cpok Oeticmaus auyensuu — 6eccpouHo.
Tuyensuonnoe npozpammuoe obecneuenue omeuecmeeHHoz0 RPOU3600Cmea:

KOMIAC-3D (Cybruyensuonnwiii docosop NeMI]-19-00205 om 07.05.2019 ¢ ACKOH-I[P). Cpok OJeticmaus
JuYyeH3uU — 6eccpoyHo.

STADIA 8 Vuebnas(ceoboono pacnpocmpansiemoe I10).

CREDO 1II ([Jozosop 485/12 om 05.09.2012 ¢ OOO Kpeoo-/luanoz). Cpok Oeticmeust iuyeH3uu — 6eccpouHo.

Haw Cao 10 (Koumpaxm NeCCG_BP-542 om 04.10.2017 ¢ OOO Cumu-Komn ['pynn). Cpok Oeticmeusi tuyer3uu —
beccpouno.

Koncynomanum Ilnoc (cnpasouno-npasosas cucmema) (I'oc. koumpaxm Ne4l om 30.03.2018 ¢ OOO Anvsanc). Cpox
oelicmsust uyeH3uu — 6eccpouHo.

C80600H0 pacnpocmpansemoe npozpammuoe obecneuenue:

PascalABC.NET(ceob600no pacnpocmpansemoe I10).




|QGIS(C@060()H0 pacnpocmpansiemoe 110).

8. OBECIIEYEHHUE OBPA30BATEJIBHOI'O ITPOIECCA JIs JINI]
C O'PAHUYEHHBIMHU BO3MOKHOCTAMMU 31O0POBbA U HHBAJIM0OB

® IS CIENBIX U CIa0OBUISIINX:
- Jekuuu O(QOPMISIOTCS B BHIEC JJIEKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C IOMOIIBIO
KOMITBIOTEpA CO CHEIMATN3UPOBAHHBIM ITPOrPAMMHBIM 00€CIICUeHUEM;
- MUCbMEHHBIC 33aHUS BBIOJIHAIOTCS Ha KOMITBIOTEPE CO CHENUATN3UPOBAHHBIM IIPOTPAMMHBIM
o0ecrieyeHreM, U MOTYT OBITh 3aMEHEHBI YCTHBIM OTBETOM;
- obecreunBaeTCs UHIUBHUIYaTbHOE paBHOMEpHOE ocBelienne He Menee 300 Jokc;
- JAns  BBIIOJHEHUS 3aJaHusl TpU HEOOXOJUMOCTH TNPEAOCTaBISAETCS yBEIHMUYMBAIOIIEE
YCTPOMCTBO; BO3MOKHO TaK)KE HCIOIb30BaHHE COOCTBEHHBIX YBEIMYHMBAIOIINX YCTPOMICTB;
- IUCbMEHHBIE 33aJaHHsI OPOPMIISIOTCS YBEIIMYSHHBIM HIPUPTOM;
- 9K3aMeH M 3a4€T MPOBOSITCS B YCTHOH (OpMe WM BBINOJHSAIOTCS B MHCHMEHHOW (opMe Ha
KOMITBIOTEPE.

® U TIyXHX M CIA0O0CTBIIAIINX:
- Jexuuu  oQOpMIIIOTCS B BHAE OJNEKTPOHHOTO JIOKYMEHTA, JMOO MPEdOCTaBISIETCS
3BYKOYCHJIMBAIOLIAs annapaTypa WHANBHIyaTbHOTO ITOJIb30BaHUS;
- MUCbMEHHBIC 33aHUS BHINOIHAIOTCSA Ha KOMITBIOTEPE B MUCbMEHHON (opMe;
- 3K3aMEeH U 3a4€T NMPOBOJAATCS B MUCHMEHHOM (pOpME Ha KOMIIBIOTEPE; BOZMOKHO MPOBECHHE B
dbopme TecTUpOBaHUS.

e IS JIUL C HAPYIIEHUSIMH OTIOPHO-/IBUTATEILHOTO amnmapaTra:
- Jekuuu O(QOPMISIOTCS B BHIEC JJIEKTPOHHOTO JOKYMEHTa, JOCTYITHOTO C IOMOIIBIO
KOMITBIOTEpA CO CHEIMATN3UPOBAHHBIM ITPOIPAMMHBIM 00€CIICUeHUEM;
- MUCbMEHHBIC 33JaHUS BBIOJIHAIOTCS Ha KOMITBIOTEPE CO CHENUATN3UPOBAHHBIM IIPOTPAMMHBIM
obecreueHueM;
- 9K3aMeH M 3a4€T MPOBOISITCS B YCTHOH (OpMe WM BBINOJHSAIOTCS B MHCHMEHHOW (opMe Ha
KOMITBIOTEPE.
[Tpu HeOoOXOMMMOCTH MPEyCMaTPUBACTCS YBETUUYEHUE BPEMEHH 11 IOATOTOBKH OTBETA.
[Ipouenypa mpoBeneHHs MPOMEXKYTOYHOHM aTTeCTaluy sl OOyJalOIIMXCS YCTaHABIMBACTCS C
y4€TOM HMX HHIUBUAYAIBHBIX MCUXO(PHU3MUECKUX OCOOCHHOCTEH. IIpoMexyTouHas arTecTarius
MOXKET ITPOBOUTHCS B HECKOIBKO ATATIOB.
[Ipu mnpoBeaeHHWH TPOLEAYPHl OLIEHUBAHHUS pE3YIbTaTOB OOyUeHHs IMpPEeayCMaTpUBACTCS
UCTIONB30BAaHUE TEXHUYECKUX CPEACTB, HEOOXOAWMBIX B CBSI3M C HWHIUBHIYaJIbHBIMH
0COOCHHOCTSAMHU O00yJaroIuXcs. DTU CPEICTBA MOTYT OBITh NMPEIOCTABICHBI YHUBEPCUTETOM,
WJIN MOTYT MCIOJIBb30BaThCSI COOCTBEHHBIE TEXHUYECKHUE CPE/ICTBA.
[IpoBenenue nporneaypsl OLEHUBAHUS PE3YAbTaTOB OOyUEHHs JOMYCKAETCsl C MCIOIb30BaHUEM
JMCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHII.
ObecneunBaeTcss AOCTYN K HMH(OpPMAIMOHHBIM M OubnuorpadguyeckuM pecypcam B CETH
WuTtepHer g kaxporo oOywaromerocs B (opmax, aJalTHPOBAHHBIX K OTPAaHWYCHUSAM HX
3JI0pOBbsI U BOCTIPUATHS HHPOPMALIUH:
J JUIS CTICTIBIX M CITA00BHISIINX:
- B Ie4aTHOU (opMe YBEIIMUEHHBIM MIPUPTOM;
- B (hopMe 3JIEKTPOHHOTO IOKYMEHTA;
- B (hopme ayanodaiina.
o IUISL TITyXHMX W CJIA00CTBIIIAIINX
- B IeyaTHou popme;
- B (hopMe 3JEKTPOHHOTO TJOKYMEHTA.
o JUTs1 00Y4arOIIUXCs C HApYIICHUSIMU OITOPHO-BUTATEIBHOTO alIapara:
- B IeyaTHou opme;



- B opMe SIEKTPOHHOTO TOKYMEHTA;
- B popme ayauodaiina.
Y4eOHble aymUTOpUU IJIE BCEX BHJIOB KOHTAKTHOM M CaMOCTOSTENBHON pabOThI, HaydHas
OMOJIMOTEKa W WHBIC TIOMEIICHHS JJIsi OOYYEHHUs OCHAIICHBI CIEIUATBLHBIM O000pYJOBaHUEM W
y4eOHBIMUA MECTaMH C TEXHHYECKUMHU CPEJICTBAMU O0yUCHUS:
° IUIS CJIETIBIX U CJTA0OBUISIINX
- DIIEKTPOHHO-ONTUYECKOE YCTPOUCTBO A0CTyma K nHpopmanuu mis aun ¢ OB3 npennazHadyeHo
JUTISL 9TeHHS ¥ IIPOCMOTPa N300pakKeHUH JIFOABMU C OCTIA0JICHHBIM 3PSHHUEM.
- CTICIMATU3UPOBAHHBIN TPOTPAMMHO-TEXHIHYECKUI KOMILIEKC TSl CIIA0OBHAANINX. (AyTUTOPHUS
1-203)
. JUIS. TIYXUX U CJIA00CIIBIIIAIINX
- ABTOMATH3UPOBAaHHBIM pa0OYUM MECTOM I JIIOJeH ¢ HapylmIeHHEM CiyXxa |
CJIa0O0CIBIIIAIINX;
- aKyCTUYECKUH YCHUIIUTENh U KOJIOHKHU;
- MTHAWBUIYaJTbHbBIE CUCTEMbI YCUJICHHS 3BYyKa
«ELEGANT-R» npuemnuk 1-croponHeit csizu B nuamnazone 863-865 MI'1q
«ELEGANT-T» nepenarunk
«Easyspeak» - WHOyKIIMOHHAs TETJISI B IUIACTUKOBOW OIUIETKE [UIsi OECHpOBOIHOTO
MTOAKJTIOUEHHUST YCTPONCTBA K CIIYXOBOMY ammnapary ciaaboCbIIamiero
Muxkpodon nernuunsiii (863-865 MI'n), Hengda
Muxkpodon ¢ orooBbem (863-865 MI'1r)
- TPYITIOBBIE CUCTEMBI YCUJICHHS 3BYKa
-ITopraTtuBHas ycTaHOBKa O€CIPOBOAHOM Mepeaayr HHGOPMAIIHH .
° JUTSE 00YJArOIIUXCS C HAPYIIEHUSIMU OIIOPHO-/IBUTATEIILHOTO armapara:
- IEPEABIKHBIMU, PETYIIHPYEMBIMU 3proHomudeckumu napramu CU-1;
- KOMIIBIOTEPHON TEXHUKOM CO CIIEMAILHBIM ITPOTrPAMMHBIM 00€CIICUECHUEM.
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1. MACIIOPT ®OHJJA OHEHOYHBIX CPEJACTB
Hanpasnenue noarorosku: 20.04.02 IIpupompoo0ycTpoiicTBO U BOIOMOIB30BaHUE

[Ipoduns UccnenoBanue mpupoJHO-TEXHOTEHHBIX CUCTEM
JucturuimHa: ['eonHpopMalnOHHbIE CUCTEMBI
dopma TPOMEKYTOUHOU ATTECTALUH: IK3aMEH

2. NIEPEYEHb ®OPMUPYEMbBIX KOMIIETEHIIUMA U DTAITBI UX
OOPMUPOBAHUA

2.1. Komnerenuuu, 3akpermyiénnsie 3a nucuuniaudoit OIIOII BO.

N3yuenne  guctumiuubl  «['eoMH(pOpMAlMOHHBIE  CHUCTEMBI»  HalpaBlIeHO  Ha
(GhOpMUPOBAHUHU CIEIYIOIINX KOMIETCHIIHA:
Komnerenuus MHaukaTopsl 1OCTHKEHUS Pesynbratel 00ydeHus
(K01 ¥ HANMEHOBAHHUC) JIOCTHKCHUS KOMIICTCHITUH
(K01 1 HAMMEHOBAHME)
Tun 3amga4 npodeccuoHaIbHON AeITEeIbHOCTH: HAyYHO-UCCIICI0BATEIbCKHI
OIIK-2 Criocoben OIIK 2.1 3nanue METOI0B 3narb:HampaBnenuss W BO3MOXHOCTH
aHATM3UPOBATE, COBPEMEHHBIX HCTIOJTb30BAHUS T'UC-texHonoruit B
OTITHMH3HPOBATH H I/IH(l)OpMaI_II\/IIOHHBIX MOJICTUPOBAHHUH TIPUPOTHBIX u
TEXHOJIOTHH, aHaTu3a U TEXHOT€HHBIX TPOIIECCOB
MIPUMEHSATH COBPEMEHHBIE
ONTUMU3AIUY TIPU PEIICHUN
HH(OpMALMOHHEIE HAyYHBIX U MPAKTHICCKUX
TEXHOJIOTHH MTPH 3a71a4.
peleHNN HayqHBIX 1 OIIK-2.2 YMeHHne NIPUMEHATh | YMeTh:IJIAHUPOBATh  pEIICHHE  3a1ad

NPaKTHYIECKUX 3a/a4 B
o0mnactu
NpUPOA0O0YCTPONCTBA U
BOJIOTIOJIE30BAHUS

B MIPAKTHYECKOM
JeSITeNbHOCTH 3HAHUE
METOIOB COBPEMEHHBIX
HH(pOPMAITHOHHBIX
TEXHOJIOTHi, aHaITN3a U
ONITUMHM3AITUH TTPU PEIICHUN
HAYYHBIX ¥ IPAKTUIECKUX
3aza4 B o0Jlact
MPUPOAOOO0YCTPOHCTBA U
BOJIOTIOJIb30BaHHSI.

IpUPOAOOO0YCTPONCTBA M BOJOIIOIB30BAHUS

Ha OCHOBaHUU BO3MOXHOCTEH
MOJIETTHPOBAHUS TIPUPOTHBIX u
TEXHOT€HHBIX  IIPOIIECCOB  CPEICTBAMHU

I'MC-npunoxxennit

Buaagerb:HaBeIKaMu ucnonb3oBanus ['TMC-
TIPIITOKEHUH IS MOJCITUPOBAHUS
MPUPOAHBIX U TEXHOTEHHBIX MTPOLIECCOB

Twun 3amad mpodeCCHOHATEHOMN NESITETEHOCTH: OPTaHM3AITMOHHO-YTIPaBICHICCKUT

TIKC-1 CnocobeH k
PYKOBOJCTBY OT/CIIOM
BOJIOIIOIb30BaHHUs
CITYKOBI SKCIUTyaTaI[uK
MEJTHOPATUBHBIX CUCTEM

[IKC
1.2CnocobenpaccunThIBaTh
rapaMeTpsl Bogo3abopa u
BOJIOTIO/IaYH, BOJHOTO
pekuMa 1o JaHHBIM
THJIPOMETPHIECKOTO
00opynoBaHUS ¥ TIPUOOPOB.
OuenuBathb 3 PEeKTUBHOCTD
paboThI AKCILTyaTaIIHOHHBIX
YYacTKOB TI0 BOIIPOCAM
peryaupoBaHus BOAHOTO
peXuMa v TUAPOMETPHUH.
Pa3zpabarteiBaTh
MEPCIEKTUBHBIC TITAHBI
Pa3BUTHS METUOPATUBHBIX
CHCTEM.

ObecrieunBath

B3aHMOHeﬁCTBHC CMECXKHBIX

3HaTb:METOABI, NMPUEMBI U HaNpaBICHHA
ucnons3zoBanuss ~ ['MC-mpunoxxeHuit B
yIpaBJIeHUH BOJIOTIOIb30BAHUEM
YMeThb:IpUMEHATh  CHELUATU3UPOBAHHOE
nporpaMMHoe obOecrieueHre B YIpaBICHUH
BOJIOII0JIb30BaHHUEM.

Baanerb:HaBbikamu ucnosb3oBanua ['MC-
MIPUIIOKEHUI I ¢ CHUCTEMaTH3alluu
CBEICHUM O MEIHOPaTUBHBIX CHCTEMaXx,
cucreMax BOJOCHaOXeHus; pacuéra U
MOJICTTMPOBAHMS UX COCTOSHUS




NoApa3aeIcHui.
OcCymecTBIATh MTOUCK
WCTOYHUKOB U aHAJIN3
nHpOpPMAaLH, HEOOXOIMMOM
JUTS Pa3BUTHS OpTaHU3AIH, B
nH(pOpPMAITMOHHO-
TEJIeKOMMYHHUKALMOHHON
cetu "UnTepHer".
OdopMIISITh OTYETHYIO,
TEXHUYECKYIO
JOKYMEHTALUIO

Tun 3amau o

po(heCCHOHAIBHOM NEATEILHOCTH: HAYYHO-UCCIIeI0BATEIbCKUI

TIKC-3 CniocobeH k
MIPOBECHUIO
JKOJIOTHYECKOr0 aHAIN3a
MIPOEKTOB PACITUPCHHUS,
PEKOHCTPYKITHH,
MOJICPHH3AIHH
JIEUCTBYIOIIAX
MIPOU3BOJICTB,
CO3/1aBacMEIX HOBBIX
TEXHOJIOTHH U
00opymoBaHUS B
OpraHHU3aIuu

IIKC 3.1 Canurapnas
TUIPOTEXHHUKA

MeTonpl
PBIOOX 03 HCTBEHHOM
MEJTHOPAIiN

TpeboBaHus OXpaHbI
OKpY>Kalollel cpe/ibl, OXpaHbl
TpyZda ¥ TIOKapHOU
0e3omacHOCTH

OCHOBHBIC TTPUHIIUTIBL U
MeTOAB! (PU3UIECKOTO U
MaTEeMaTHYECKOT0
MOJIEIINPOBAHUS,
ABTOMAaTHU3WPOBAaHHBIE
CUCTEMBI POEKTHPOBAHUS U
UX UCIIOJIb30BaHKE B
PBIOOX03SHCTBEHHBIX
WCCIIEIOBAHUAX (MOHUTOPHHT
BEBP u cpenpt ux oduranusi)
HopMmaTtuBHbIC IpaBOBEIC
aKThI, HOPMATHBHO-
TEXHUYECKas JOKYMEHTAIHS
B cepe ynpaBiieHHS

BOJHBIMH OHOpecypcamMu

3HaTh:MeTONBI, NPUEMBI U HAIpPABICHUS
ucnons3zoBanust  ['MC-mpunoxxeHuii B
yIOpaBlieHUH BOJHBIMH OWOJIOTHYECKHUMU
pecypcamu

YMeTh:IpUMEHATh  CHEUUATU3NPOBAHHOE
nporpaMMHoe obOecrieueHre B YHpaBICHUH
BOJIHBIMU OHOJIOIMYECKUMH PECYPCAMHU.
Baanerb:HaBbikamu ucnosb3oBanua ['MC-
MIPUIIOKEHUI Il ¢ CHUCTEMaTU3aluu
CBEICHUA O BOJHBIX OHOJOTHYECKHX
pecypcax, pacuéra MU MOJEIMPOBAaHHUS HUX
COCTOSTHUS

2.2. llpouecc popmMupoBaHusi KOMIeTEHIIUI Mo qucuuiuinHe «['eoundpopmauoHHbie

CHCTEMBbD»
OIIK-1 [IKC-1 [IKC-3
No
HaumenoBanue pasnena 31| V1 |H1 |31 |V1|H1|31 |Vl |HI
pasnena
1 TIC-TeXHOJIOTHH B MOJICTTUPOBAHUY TIPUPOTHBIX 1 el e lael e lelelaelsl s
TEXHOTEHHBIX IPOIIECCOB
2 T'IC-TexHOJIOTHH B YIIPABICHUH BOJOIOIb30BAHHEM + | +
3 TIC-TeXHOJIOTHH B YIPaBICHUH BOJHBIMU n P I I
OHOJIOTHYECKAMU peCypcaMu

Cokpamenue:

3 - 3HaHue; Y - ymeHue; H - HaBbIKH.

2.3. CTpyKTypa KOMIETEHI Uil 10 JTUCUMIIJINHE (HAUMEHOBaHWe JUCUMIIJIMHBI)

OIIK-2 CniocoOeH aHaIu3upOBaTh, ONTHUMU3UPOBATh U IPUMEHSTH COBPEMEHHbBIC HH(POPMAIIMOHHbBIC
TEXHOJIOTHH NIPY PEIICHHN HAYYHBIX W MPAKTHUYECKHX 3aJ1a4 B 00JIaCTH PUPOI000YCTPOICTBA U




BOJOITIOJIb30BaHUA

OIIK 2.1 3nanue METOI0B COBPEMEHHBIX HHPOPMAITMOHHBIX TEXHOJIOTHH, aHATU3a U ONITUMHU3ALUH [TPU
PELICHUN HayYHBIX U IPAKTUYECKUX 3a1a4

3nathb (31) Yumets (Y1) Bnaners (H1)
Hampasnenus u
BO3MO>KHOCTH Jlexmym,
UCIIOJIb30BaHUs CaMOCTOSIT

TUC-texHonoruii | empHas
B MOJICTUpOBaHUH | paboTa 1o

MIPUPOTHBIX U | pa3genam
TEXHOT'CHHBIX 1,2,3
MPOLIECCOB

OIIK-2.2 VYMeHue NOPUMEHATH B MPAKTUUECKOW JACSITENBHOCTH 3HAHUE METOJOB COBPEMEHHBIX
UHGOPMAIMOHHBIX TEXHOJOTHH, aHAIM3a ¥ ONTHMU3ALKHN IIPY PEIICHUH HAYYHBIX U MPAKTHYCCKHUX 3a1a4
B 00J1aCTH IPUPOJ000YCTPOICTBA U BOJIOTIOIH30BAHNSI.

3uatb (31) Yumers (Y1) Bnaners (H1)
TUTAHUPOBATH [IpakTudeck HABBIKAMH [IpakTudeck
pemeHne 3amad | e paboOTHI, HICITOJTB30BaHUS ne paboThl,
npupoaoodyctpo | camocrosite | TMC-mpunoxenuit | camocrosten
HcTBa u JIbHAsS TUIS bHas
BOJIOTIOTH30BaHU paboraro MOJCITHPOBAHUS paboraro
1 Ha OCHOBaHHWHM | pazaenam MIPUPOTHBIX U paznenam
BO3MOKHOCTEH 1,2,3 TEXHOT'€HHBIX 1,2,3
MOJIETTHPOBAHUS MIPOIIECCOB
MPUPOIHBIX |
TEXHOTCHHBIX
MpOLIECCOB
CpelcTBaMHU
'c-
TIPUIIOKEHUI

[IKC-1 CnocobeH kK pyKOBOJACTBY OTAEIIOM BOJIOTIOJIB30BAHUS CIIY>KOBI 3KCILTyaTallll METHOPATHBHBIX
CHCTEM

ITIKC 1.2 CriocobGeH paccUUTHIBAaTh MapaMeTpsl BO03a00pa U BOJOIIOaYH, BOJHOTO PEKUMA TI0 TAHHBIM
THIPOMETPHYECKOro  obopynoBanusi u  npubopoB.  OneHuBaTh  3((EKTUBHOCTH  PabOTHI
9KCIUTyaTallMOHHBIX YYacTKOB II0 BONPOCaM pPETyJIMPOBAaHUS BOJHOTO peXHMa W THIPOMETPHH.
PaszpabaTbiBaTh TIEpCIEKTUBHBbIE IUIAHBI  Pa3BUTHS ~ MENMOPATUBHBIX  cucrteM. OOecneunBarth
B3aUMOJICHCTBUE CMEXHBIX MOApa3AeieHnil. OCyecTBIATh TOUCK UCTOUYHMKOB U aHaln3 MH(opMaluy,
HEOOXOOUMOHM Ui pasBUTHS OpraHu3alud, B HH()OPMAIMOHHO-TEIEKOMMYHUKAIIMOHHOH CETH
"Uarepuer". OQopMILITh OTYETHYIO, TEXHHYCCKYIO JTOKYMEHTAITHIO

3nathb (31) Yumets (Y1) Bnaners (H1)

MeTOoJTbl, TpuéMbl | Jlekmmu, MIPUMECHSTh [IpakTudeck HABBIKAMH [TpakTudeck
Y HampaBJICHUS | CaMOCTOAT | crmenuaau3upoBa | ue paboThI, WCTIOJIb30BAHUS ue paboThl,
HCTIOJIb30BAHUS eJIbHast HHOE camoctosite | I MMC-ipunoxxeHnii | camocTosTeN

'c- pabota o HIPOrpaMMHOE JIbHAs JUISt bHas
MIPHUJIOKEHUH B paznenam oOecrieyeHue B paboraro cUcTeMaTu3aliu paboraro
yIIpaBIE€HUH 1,2 YIIpaBICHUU pazzaenam CBeJICHUH 0 pazzaenam

BOJIOIIOJIB30BaHUE BOJIOIIOJIL30BaHU 1,2 METTHOPATHBHBIX 1,2

M eM cucTemax,
CHUCTEMax
BOJIOCHA0KEHU,
pacuéra u
MOJICTTUPOBAHUS
UX COCTOSTHUS

IIKC-3 CrocobeH K TPOBEICHHUIO DKOJIOTHYECKOTO aHadu3a IMPOEKTOB PACIIUPCHUS, PEKOHCTPYKITHH,
MOJICPHHM3AIIMH JICHCTBYIOIIMX MPOU3BOJICTB, CO3/IABAEMBIX HOBBIX TEXHOJOTHA M O0OpYHOBaHUS B
OpraHu3aIuy




[IKC 3.1 CanutapHas rugpoTeXHUKa. MeToabl ppIO0X035iCTBEHHOM Mennopanuu. TpeOoBaHHs OXPaHbI
OKpY’Kalollel cpelibl, OXpaHbl Tpya U oxapHoi 0e3onacHoCTH. OCHOBHbIE IPUHIIMIIBI U METO/IbI
(GU3MYECKOro M MaTEeMaTHYECKOTO0 MOACINPOBAHNS, aBTOMaTH3UPOBAHHbIE CHCTEMBI IIPOCKTHPOBAHUS U
UX UCTIOJIb30BaHKE B PHIO0X03SICTBEHHBIX UCcceN0BaHUsAX (MOHUTOPHHT BBP 1 cpeapl ux obutanus).
HopmatuBHbIe IpaBOBbIe aKThl, HOPMATUBHO-TEXHUYECKAsd JOKYMEHTALUs B c(hepe YIpaBIeHUs

BOJHBIMH OHOpPECYpCaMHU

3nathb (31) Yumets (Y1) Bnaners (H1)

Metosl, mpuémbl | Jlexuuu, MPUMEHSTh [TpakTudeck HaBBIKAMH [IpakTudeck
Y HaTpaBJICHUS CaMOCTOSIT | crenmuaan3upoBa | me paboThl, WCTIONTE30BAHUS ue paboTHl,
HCTIOJIb30BAHUS eJIbHast HHOE camoctosite | I MMC-ipunoxxeHnii | camocTosTeN

'c- pabota o IPOrpaMMHOE JIbHAs JUISt bHas
TIPUIIOKEHUH B pazaenam oOecrieyeHue B paborarno CUCTEMATU3ALUN paboraro
yIIpaBIE€HUH 1,3 YIIpaBICHUU pazzaenam CBeJICHUH 0 pazzaenam
BOJIHBIMU BOJHBIMHU 1,3 BOJTHBIX 1,3
OHMOJIOTUYECKUMHU OMOJIOTHYECKUMH OMOJIOTUYECKUX
pecypcamu pecypcamu pecypcax, pacuéra
Y MOJIETUPOBAHUSA
UX COCTOSTHUS

3.MOKA3ATEJH, KPUTEPUU OLIEHKH KOMIIETEHIIMIA U TUITIOBBIE

KOHTPOJIBHBIE 3AIAHUSA

3.1. Ouenounsvie cpeocmea 01 NPOBEOEHUS NPOMENHCYNOUHOU ammecmayuu
OUCUUNIUHDL

Kapra oueHOUYHBIX CpeJACTB MPOMEKYTOYHOM aTTecTAMU JUCHUIIMHBI, IPOBOAUMOI B

(opme 3auéra

Kontpomupyemsbie
OneHouHoe
Ne Paznen KonTtpomupyemMbie AUIAKTHYECKUE SAMHULBI (TEMBI, HHIUKATOPBI
/1| AUCIUTLTAHBI BOTIPOCHI) JIOCTHKCHUS CpeaCTBO
. |(Ne Bompoca)
KOMIICTCHIIMI
1 [UC- OCHOBBI IPOCTPaHCTBEHHOT0 Mojenuposanus B I'TIC. OIIK-1.1 1-8
TexHojoruu B [[loctpoeHne u aHamm3 Mojenelt moBepxHocTH. Hanoxenune OIIK-1.2
MOJICIIMPOBAHM [BEKTOPHBIX M PACTPOBEIX 00BEKTOB. ['eocTaTnucTHKa.
1 ipupoIHBIX ¥ |{OCHOBEI ceTeBOoro aHam3a. OCHOBBI PaboTHI C UDPOBBIMU
TEXHOTeHHBIX [MonessiMu penbeda (LIMP): mocTpoeHue, BU3yalbHbIN U
[IPOIIECCOB ABTOMAaTUYECKUH aHanu3. [ uaponorudaeckoe
MojaenupoBanue Ha ocHoBe LIMP. Ananuz
[POCTPAHCTBCHHBIX B3aUMOCBs3ei. OCHOBBI PEIICHUS 3a/1a4
METOAAMHU Te0CTaTHCTUKU. ONTHMHU3ALUS MECTOIOIOKCHHS.
ABTOMATHUYECKHI MOUCK COYETAHUM 3alaHHBIX YCIOBHI.
Hanoxxenue pacTpoBbix 00beKTOB. [TpréMbl anreOphI KapT.
(OCHOBBI CETEBOT'O aHAJIN3A
2 [Texnonorun [['MC-TexHONIOrMM B pelIeHUN 3a1a4 Bogonons3oBanus. [YC OIIK-1.1 9-18
00paboTKH MPIJIOKEHUS JJIsI CUCTEMATH3AIMK CBEJICHUH O OIIK-1.2
nanubIx B [VIC [Bomomons30BaHnU. MOJEIUPOBAHHE THAPABIHUECKAX 1 TIKC-1.2

TUAPOJIOTHYECKUX TporieccoB JIek/. OCHOBBI
MOICTMPOBAHMS THAPABINYCCKUX U THAPOIOTHUCCKUX
nporeccoB cpeactBamu [ IC Zulu. Co3nanue Moenu ceTu
BonocHaOxeHus. Co3ganue U pelakTUPOBAHUE MOIETICH
WH)KCHEPHBIX 00BCKTOB, BHECCHUE aTPHOYTOB.
KoHCTpYKTOpCKHE M TOBEPOYHBIC PACUETHI B CETAX
BOJIOCHAOKEHMS. PelreHue KoMMyTallMOHHBIX 3314 (ITOUCK
CBSI3aHHBIX U HECBSI3aHHBIX 00BEKTOB, ITyTEH, KOJICIl B
cucreMax BonocHaOxeHus. KannOpoBka cetu
BonocHaOxeHus1. ONTHUMH3AINSI HACOCHOTO 000PYIOBAHHS.
Co3ganne Moaenu ceT BogoorseneHud. Co3manme u
PeIAKTUPOBAHNE MOEJICH HHKEHEPHBIX 00BEKTOB,

BHECceHHE aTpr0yToB. KOHCTpYKTOpCKHE M TOBEPOYHEIE




[pacdE€ThI B CETAX BOJOOTBEACHUS. PellicHHEe TOMOIOTMYSCKIX
3a7a4 (OMCK CBSI3aHHBIX U HECBSI3aHHBIX OOBEKTOB, MyTeH,
KoJiell B cucteMax BojiooTBeaeHus. [loaroropka
rpauUecKuX MOJIENIeH BOAOIOB30BaHNA. JKCIIOPT B
[pacTpoBbIe U BEKTOPHbIE POpPMATEHI

IIpaktudeckoe [HaydHo-MeTOIMYECKHE OCHOBBI MOJCIUPOBAHUS OIIK-1.1. 19-26
MPUMECHECHHUE  [XapaKTEPUCTUK THAPOJIOTHICCKUX 00BEKTOB. 3HAUCHUE OI1K-3.2.
T'MC. TUC- TIC-TexXHOJIOTHI KaK CpeACTBA MOANEPIKKH MPUHATHS TICK-3.1

TEXHOJIOTHH B [PCIICHUIA B YIIPABICHUU BOJHBIMU OUOJIOTHUCCKUMHU
opraHuzaluu [pecypcaMu. MoaenmpoBaHue XapaKTePUCTHK PEYHOTO CTOKa
BOJIHOT'O c ucnoib3zoBanueM [ MUC-npunoskeHnit 1 ICTOYHHUKOB
X03sHCTBa [IPOCTPAHCTBEHHBIX AaHHBIX. MoenupoBaHue

MaKCHMAaJbHOI'O CTOKA IaBOJKOB U IIOJIOBOINM C
rcnoas3oBanreM I MIC-TeXHONOrHil 1 HCTOYHHKOB
MMPOCTPAHCTBEHHBIX JaHHBIX. MOJEIMpPOBAaHUE CE30HHOTO
pacmpeeNIeHnst CTOKA TOJIOBOAMM ¢ uctoiab3oBanuem [ MIC-
TEXHOJIOTHI M HCTOYHHUKOB MTPOCTPAHCTBEHHBIX JAHHBIX.
MoaenrpoBaHue TUAPOIOTHUECKUX XapaKTePUCTUK 03EP U
BOIOXPaHWIHII C Hcrob3oBanueM [ IC-TexHomoTHi 1
MCTOYHUKOB TIPOCTPAHCTBEHHBIX JaHHBIX. MOIeTpOBaHIE
JIEZIOBOTO M TEPMHUUECKOIO PEKMUMA THIPOJIOTHUECKUX
00bEKTOB ¢ ucnoiibzoBanueM I UC-rexHoJoruii u
MCTOYHUKOB MPOCTPAHCTBEHHBIX JaHHBIX. MoaenupoBaHue
JIMHAMUKY pycel ¢ ucnoiabzoBanueMm I'MIC-texHonoruit u
MCTOYHUKOB MPOCTPAHCTBEHHBIX AaHHBIX. MoaenupoBaHue
TUAPOXUMUIECKUX MTOKA3aTeeH THAPOIOTHIECKUX
00BeKTOB ¢ ncnojib3oBanueM I IC-rexHooruii u
MCTOYHUKOB NIPOCTPAHCTBEHHBIX JAHHBIX

™
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10.

11.

12.
13.

14.
15.

16.
17.

IlepeyeHb BONPOCOB K 3a4€Ty 10 AUcHMILIMHE ['eonHpopManmoHHbIe CHCTEMBI

OcHoBbl ipocTpancTBeHHOro Mozenuposanus B ['YIC. IToctpoenue u aHanu3 mojenen
MoBepXHOCTU. HanokeHrne BEKTOPHBIX B pacTpoBBIX 00BeKTOB. ['eocTarncTuka. OCHOBBI
CETEBOT0 aHaJIu3a

OcHoBBI paboTHI ¢ 1 poBEIMU MoaesiMU penbeda (LIMP): mocTpoenue, BU3yaabHbIN U
aBTOMATUYECKUI aHaIn3

I'maponornyeckoe MmoaenupoBanre Ha ocHoBe [IMP

AHanu3 npocTpaHCTBEHHBIX B3aUMOCBSI3el

OCHOBBI peleHns 3a1a4 METOAaMu T€0CTaTUCTUKHI

OntuMu3anus MECTOMOJIOKEHUSI. ABTOMAaTUYECKUM MOUMCK COYETaHUM 3aJaHHbIX
YCIOBUU

Hanoxxenue pactpoBbix 00beKTOB. [Ipuémbl anreOpsl kKapT

OCHOBBI CETEBOT0O aHAIN3a

I'MC-texHosorny B pemeHny 3aaad Bogonoas3osanus. ' MC npuiioxxenns s
CHUCTEMAaTU3alMU CBEJCHUI O BOJIONOJIb30BaHUU. MolenupoBaHue THIPaBINYECKUX U
TUAPOJIOTUYECKUX MTPOLIECCOB

OCHOBBI MOJIETUPOBAHUS THAPABINYECKUX U THAPOJIIOTMYECKUX POLECCOB CPEICTBAMU
I'C Zulu

Cozpmanne Mojienu ceTu BoocHa0keHus. Co3laHne U pelakTUPOBaHUE MOJIeTIeH
WHXCHEPHBIX 00BHEKTOB, BHECEHUE aTPUOYTOB

KoHncTpykTOopckue u moBepoUHble pacu€Thl B CETAX BOJIOCHAOKEHHS

Pemenne koMMyTaIMOHHBIX 33724 (TOUCK CBSI3aHHBIX U HECBSI3aHHBIX OOBEKTOB, MYTEH,
KOJIEIl B CUCTEMaX BOJOCHAOKEHUs

Kanmubposka cetu BomocHabxkerHus. ONTUMU3ANNS HACOCHOTO 000pYyI0OBaHUS

Co3ganue Mozenu cety BoaooTBeeHusa. Co3/1aHie U peIaKTUPOBAHUE MOJEICH
WHXCHEPHBIX 00BHEKTOB, BHECEHUE aTPUOYTOB

KoHCTpyKTOpCKHE M TOBEPOYHBIE PACUETHI B CETAX BOJOOTBEICHHUS

Pemenue Tononorndeckux 3aav (MOMCK CBSI3aHHBIX U HECBSI3AHHBIX O0OBEKTOB, MYTEH,




KOJICI] B CUCTEMAX BOAOOTBCACHUA

18.

[ToaroToBka rpaguyecKkux Mojaesel BOJAOMOIb30BaHMs. DKCIIOPT B PACTPOBBIC U

BEKTOpHBIE (POPMATHI

19.

HayIIHO-MCTOI[I/ILIeCKI/IC OCHOBBI MOACIIMPOBAHUSA XapPAKTEPHUCTUK THAPOJIOTHICCKUX

00bexToB. 3HaueHue [ MIC-TexHOMOruit Kak CpeAcTBa MOACPKKU MPUHATHS PEILICHHH B
yIpaBJIEHUU BOAHBIMH OHMOJOIMUECKUMH pecypcaMu

20.

MonennpoBaHue XapakTEPUCTUK PEYHOTO CTOKA ¢ ucnoiab3oBanueM [ MC-npunoxxenuit u

HCTOYHHKOB IIPOCTPAHCTBCHHBIX JaHHBIX

21.

MO,Z[GHI/IpOBaHI/Ie MAaKCHUMAaJIBbHOI'O CTOKa ITaBOJAKOB 1 HO.HOBO,Z[I/II‘/JI C UCITIOJIb30BaAHHEM

' C-TexHO0JIOTUI ¥ KICTOYHUKOB MPOCTPAHCTBEHHBIX TAHHBIX

22.

MonennpoBaHue CE30HHOTO pacIpeieleHHsl CTOKa I0J0Boaui ¢ ucnosb3oBanueM I MC-

TEXHOJIOTHI B UCTOYHUKOB IMPOCTPAHCTBCHHBIX JaHHBIX

23.

MopenupoBaHue rUAPOIOrHYECKUX XAPAKTEPUCTUK O3EP U BOJOXPAHUIIUILL C

ucnoib3oBanreM [ MIC-TeXHOIOruil 1 UCTOYHUKOB MTPOCTPAHCTBEHHBIX JIAHHBIX

24.

MonenupoBaHue JeI0BOr0 U TEPMUYECKOTO peXUMa TUAPOIOTHIECKUX OOBEKTOB C

ucnojb3oBanreM [ MMC-TeXHOIOrui 1 MICTOYHUKOB TPOCTPAHCTBEHHBIX TAHHBIX

25.

MonennpoBaHue TMHaMUKH pycen ¢ ucnoib3oBanneM I MC-TexHOn0ruil 1 NICTOYHUKOB

IMPOCTPAHCTBCHHBIX JaHHBIX

26.

MopenupoBaHue THIPOXUMUYECKUX TTOKa3aTeNel THAPOTIOTHUECKUX 00BEKTOB C

ucnoib3oBanreM [ MIC-TeXHOJOrui 1 UCTOYHUKOB POCTPAHCTBEHHBIX IAHHBIX

Kpurepun oueHku KoMeTeHUM.

[IpomexxyTouHass aTTecTallMsl CTYAEHTOB MO JucuuiuinHe «[ eonH(oOpMalioHHbIE
CUCTEMBI» IMPOBOJUTCS B COOTBETCTBUU C YcTaBOM YHmHBepcuteTa, [lonoxkenuem odopme,
MEPUOUYHOCTH U MOPSAKE TEKYIIEro KOHTPOJIS YCIEBAEMOCTH U MPOMEXYTOYHOU aTTECTALIMHU
oOydaromuxcs. [IpoMexyTodHas arrecranus 1Mo IUCIUIUIMHE MPOBOAUTCS B COOTBETCTBUU C
yueOHBIM IIaHOM B (hopMax 3a4yéTa u sk3aMeHa. CTyIeHT JOMyCKaeTcs K 3a4€Ty U K3aMeHY 110
TUCITUIIMHE B CJIyYae BBIMOJHEHUS MM y4eOHOTO IUIaHa MO JAWCIMILIAHE: BHITIOJTHEHHS BCEX
3aJIaHU U MEPOTIPHUATHH, MPETyCMOTPEHHBIX pabouei MporpaMMoi TUCITUTUIHHBI.

3HaHUs, YMEHUS, HaBBIKM CTYJIEHTa Ha JK3aMEHE OIICHUBAIOTCS KaK: «OMJIUYHON,
«XOPOULOY, «YOOBTIEMEOPUMENLHOY, «HEYOOBILEMBOPUMETLHON.

OrneHMBaHUE CTYJICHTA HA DK3aMEHE

Pesynbrar Kpurepun
«OTIUYHOY, |OOydaroIMIACs TTOKa3aJl MPOYHbIC 3HAHUS OCHOBHBIX MOJIOKEHUN ydeOHOM
BBICOKUW  |IUCIUIUIMHBI, yMEHUE CAMOCTOATENBHO PEIlaTh KOHKPETHBIEC MTPAKTUUECKHE
YpOBEHb  [337]a4d MOBBIIIEHHON CII0)KHOCTH, CBOOOTHO HCIIOJIb30BATh CIIPABOYHYIO
TUTEpaTypy, AeNiaTh 000CHOBAHHBIE BHIBOJIBI U3 PE3YIHTATOB PACUETOB HIIU
DKCIIEPUMEHTOB
«xopormio», |O0yyaromuiics IMoka3ajdl MPOYHbIC 3HAHUS OCHOBHBIX ITOJIOKEHUH ydeOHOM
MOBBIIICHHBIA |[TUCHUIIMHBI, YMEHUE CAMOCTOSITEIBHO PEIIaTh KOHKPETHbIE MPAKTUYECKUE
YpOBEHb  [3a7aud, NPeayCMOTpEHHble paboyeil mnporpaMmol, OpPUEHTHPOBATHCS B
PEKOMEHJIOBAaHHOM CIPAaBOYHON JUTEpaType, YMEET NpaBUIbHO OLEHUTH
[TOJIyYEHHBIE PE3YyJIbTaThl pACYETOB WJIM SKCIEPUMEHTA
«ynoBneTBopu (O0yJaromuiics Mokas3aji 3HaHUE OCHOBHBIX MOJOXKEHUH Y9€OHOW TUCIUTUINHEI,
TEJIBHO»,  [yMEHHE MOJYYUTh C IOMOIIBIO TPENOAABATENS IPABUIIBHOE PEILICHHE
MOPOTOBBIN  [KOHKPETHOW MPAKTUYECKOH 3a7aui U3 YKClia MPeyCMOTPEHHBIX paboueit
YPOBEHb [MPOrpaMMoOi, 3HAKOMCTBO C PEKOMEHIOBAHHOM CITPABOYHOM JIUTEPATYpO
«HeynoBneTBo [[Ipu oTBeTe O0yYaromerocs: BISIBIUIMCH CYIIECTBEHHBIE MPOOENbl B 3HAHUSX]
PUTENIbHO», |OCHOBHBIX IIOJIO)KEHUH y4yeOHOW IUCHUIUIMHBI, HEYMEHHE C IIOMOIIbIO

YPOBEHb HE

[IPENOAaBaTelsd MOJIYYUTh IMPABUIBHOE PELICHUE KOHKPETHOM IPAKTUYECKOH




chopMUpOBaH Bajaud W3 YHUCIA TPEAYCMOTPEHHBIX pabodeid mporpamMMoil  y4eOHOMU
TV CLIUTLTUHBI
3.2. Ouenounsle cpeocmea 013 nPoGedeHUs MEKYuLe20 KOHMPOJis 3HAHUI N0 OUCUUNTIUHE
Kapra oneHO4YHBIX CpeICTB TEKYIero KOHTPOJISA 3HAHMI M0 AUCIUTLINHE
TI'eonnpopManuOHHBIE CUCTEMBbI

Ne ni/ni| Pazaen AMCUMTUTUHEL Kontponupyemble TUIaKTUIECKUE eINHHIIBI Konrpomm Ipyrue
pyemeie OLICHOYHbIE
WHIUKATO cpemctBa™*
pHI BU/I KOJI-BO
JIIOCTUXKEH
ust
KOMIIETEH
i (nu
UX YaCTH)

1 TC-texnonornn B (OCHOBBI IPOCTPAHCTBEHHOTO MOJICTHUPOBAHUS B OIIK-1.1 Tecr, 8
MOJICTUPOBAHUH T'MC. TIToctpoenue u ananu3 moneneit mosepxunoctu.| OIIK-1.2 | 3amura
[IPUPOIHBIX U HasoxeHue BEKTOPHBIX U PACTPOBBIX OOBEKTOB. MpaKkTH4e
TEXHOT'€HHBIX I'eocraructuka. OCHOBBI CETEBOTO aHAIM3A. CKHUX
MPOIIeCCOB OcHOBBI PabOTHI C MUPPOBBIMHU MOAECIISAMH pelibeda pabor,

(LIMP): mocTpoenue, BU3yaabHbIA U KOHTPOJIb
ABTOMATHYCCKUI aHamu3. ['unpoiornyeckoe camocTos
MozenupoBanue Ha ocHoBe LIMP. Ananuz TEJIbHOU
MPOCTPAHCTBEHHBIX B3aMMOCBs3¢il. OCHOBBI paboThI

[PEIICHUS 3a]1a4 METOAAMHU I'eOCTATHCTHKU.
OnTHUMH3AIUSI MECTOIIOI0KEHNS. ABTOMAaTHUECKUH
MOMCK COYETAaHUM 3alaHHBIX ycnoBuil. Hanoxenue
pPacTpoBbIX 00BEKTOB. [IpUEMBI anreOphI KapT.
(OCHOBBI CETEBOTO aHAIM3a

2 TexHoNmOrNH T'IC-TexHOJIOTHH B PEIICHUH 3a7a4 OIIK-1.1 Tecr, 10

00paboOTKN JaHHBIX B [Bogomnoib3oBanus. [ UC npwitoxeHus 1ist OIIK-1.2 | 3ammura

T1UC CHCTEMAaTH3allMH CBEICHNHA O BOIOIOJIH30BaHHUH. I[MKC-1.2 |mpakTuue
MoaenMpoBaHie THAPABIMYCCKUX U CKHX
TUIpOIOTHIecKuX mpoueccoB Jlek/. OCHOBBI pabor,
MOJICITUPOBAHUS TUIPABIUYCCKUX U KOHTPOJIb
THIIPOJIOTMYECKHX mporeccoB cpeactamu [ MC CaMoCTOs
Zulu. Co3nanue MOJEIN CETH BOLOCHA0KEHMUSL. TEIBLHOM
Co3/7aHue U PEIAKTUPOBAHUE MOJICIICH paboThHI

MH)XCHEPHBIX 00BEKTOB, BHECCHHE aTPUOYTOB.
KoHCTpyKTOpCKHE U TOBEPOUHBIE PACUETHI B CETAX
BOJIOCHAOKEHM. PerreHne KoMMyTallMOHHBIX 33124
(TIOMCK CBSI3aHHBIX ¥ HECBS3aHHBIX OOBEKTOB,
myTei, KOJel| B CuCTEMax

BonocHa0xeHus1. KamnbpoBka ceTr BOJOCHA0KESHHS.
OnTumMu3aIus HacocHoro obopynoBanus. Co3nanue
MoienH ceTr BoooTBeneHus. Co3aanue u
[PCAAKTUPOBAHKUE MOJICIICH HHKCHEPHBIX 00BEKTOB,
BHeceHue aTpuOyToB. KoHCTpyKTOpCKUE 1
MOBEPOYHBIC PACUETHI B CETSIX BOJOOTBEICHUS.
PerieHre TOMONOTHYECKHX 3214 (TIOUCK CBSI3aHHBIX
W HECBSI3aHHBIX O0BEKTOB, ITyTeH, KOJIEIl B CHCTEMAax
BonooTBeneHus. [lonroroBka rpadgudeckux Moaenei
BOJIOTIOJIE30BAaHMS. JKCIIOPT B PaCTPOBEIEC U
BEKTOPHBIE ()OPMATHI

3 TTpakTudeckoe HayuHo-MeTonn9eckne OCHOBBI MOIEITHPOBAHUS OIIK-1.1. | Tecr, 8
npumeHenne [ IC.  [xapaKTepUCTHK THIPOJIOTHIECKHX OOBEKTOB. OIIK-3.2. | 3amura
TC-texnonornu B [3HaueHne I'MIC-texHONMOTHH Kak cpecTBa I[ICK-3.1 |mpakTuue
OpTaHU3AIMH BOIHOTO [TOAJICPKKU IIPUHSITUS PEIICHUI B YIIPaBICHUN CKUX
XO3sICTBA BOJHBIMU OHMOJIOTHYCCKUMHE PECYPCAMH. pabor,

MonenupoBaHue XapaKTePUCTUK PEYHOTO CTOKA C KOHTPOJIb
ucmosib3oBanueM [ IC-npunoxxeHuil 1 ICTOYHUKOB €caMoCTOs

MPOCTPAHCTBCHHLIX NJAaHHBIX. MOL[CJIPIpOBaHI/Ie TENbHOU




MaKCHMaJbHOI'0 CTOKA ITaBOJKOB U MOJIOBOJANH C paboThI
ncnosb3oBanueM I MC-rexHOIOruii 1 KCTOYHUKOB
MMPOCTPAHCTBEHHBIX JaHHBIX. MoieupoBaHue
CE30HHOTO PacHpe/IeIICHUs CTOKA TTOJIOBOIAMM C
ncnob3oBanueM I MC-rexHOIOruii 1 HCTOYHUKOB
MMPOCTPAHCTBEHHBIX JaHHBIX. MolenpoBaHue
TUAPOJIOTHIECKUX XapaKTEPUCTHK 03P U
BOJOXpaHWIHILL ¢ ucnonb3oBaHuem ['UC-
TEXHOJIOTHI U HICTOYHUKOB MPOCTPAHCTBEHHBIX
naHHBIX. MoaenupoBaHue JIeJ0BOro U
TEPMUYECKOTO PEKUMA THAPOJIOTHICCKUX OOBEKTOB
¢ ucrojb3oBanueM I IC-TeXHOI0ruii 1 HCTOYHUKOB
[IPOCTPAHCTBEHHBIX AaHHBIX. MonenupoBaHue
MTMHAMUKY pycel ¢ ucnoibzoBanuem ['MIC-
TEXHOJIOTHI M HCTOYHHUKOB MTPOCTPAHCTBEHHBIX
MaHHBIX. MoeTMpoBaHne THAPOXUMHIECKUX
MOoKa3aTeJIed THAPOJIOTHICCKUX 0OBEKTOB C
ncnosb3oBanueM I MC-TexHOJIOruii 1 KCTOYHUKOB
MMPOCTPAHCTBEHHBIX JAHHBIX

** - yCcTHBIA ompoc (MHIWBUAyalbHBIH, (DPOHTAIBHBINA, COOCCEIOBAaHUE, AMCITYT);

KOHTPOJIbHBIC IINCbMCHHBIC paGOTBI (I[I/IKTaHT); YCTHOC TCCTUPOBAHUC, IINCBMECHHOC
TECTHUPOBAHUE;KOMITBIOTEPHOE TECTUPOBAHHE;BBITIOTHEHUE PACYCTHO-TPAUIECKOTO 3aIaHuUs;
nmpakTHdeckast paboTa; onuMIuana; HaOmroAeHne (Ha MPOU3BOACTBCHHON MPAKTHKE, OLEHKA Ha
paboueM MmecTe); 3ammTa padboT (CUTyallMOHHBIE 3amaHusi, pedepar, craThs, npoekt, BKP,
noa00p 3a7ay, OTYET, 3alUTa MUCBbMEHHOM PaboOThI, TOKJIAJ MO Pe3ylIbTaTaM CaMOCTOSATEIbHOM
paboThI ¥ 1Ip.); 3amMTa NOPTQOIHO; yIacTUe B JICTOBBIX, CHTYAIIHOHHBIX, UMUTAIIMOHHBIX HUTPAX
U ap.



TecToBbIE 3a1aHUSA VISl IPOMEKYTOYHOM ATTECTAIUM U TEKYIero KOHTPOJIA 3HAHU I
CTYJACHTOB



