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CopepxaHue

1. MNepeyeHb NnaHMpyeMbix pesynbTaToB 00y4eHWs No AMCUMUMIMHE (MOAY0), COOTHECEHHBIX C MNaHUPyEMbIMIA
pesynbtatamm ocsoeHms OlNMOI BO

2. MecTto gucumnnuxbl (mogyns) B cTpykType OIMOI BO

3. Obbem oncumnnnHbl (MOJJ,yJ'ISI) B 3a4€THbIX eOnHMUAax C yka3daHneM Konmyectsa 4acoB, BblAeNNIeHHbIX HA KOHTakKTHYHO
paboTy obyyatowmxcs ¢ npenogasatenem (Mo BuoamM y4ebHbIX 3aHATUI) 1 HA CaMOCTOSITeNbHYO paboTy 0byHaroWwmnxcs

4. CopepxaHue OMcuMnInHbl (MOayns), CTPYKTYpUpPOBaHHOE Mo TeMaMm (pa3fenam) ¢ ykasaHueM OTBeAEHHOro Ha HIX
KONMYeCTBa aKa4eMN4ecknx YacoB 1 BULOB yHeOHbIX 3aHSATUM

4.1. CTpyKTypa 1 TEMATNYECKMIA NMNaH KOHTAKTHOW 1 CAMOCTOSITENBHOM paboThl MO AUCLMNANHE (MOAYIIO)
4.2. ConepxaHue oMcuMnanHbl (Moayns)

5. NepeyeHb y4ebHO-MeToAMYECKOro 0BecrneyeHmnst AN CaMOCTOSTENbHOM paboTbl 0byyarowmxes no AUCLUUNInHe
(Momynio)

6. POHA OLEHOYHbIX CPEACTB NO AUCUMNIMHE (MOLOYHO)
7. MNepeyeHb nutepatypbl, HEO6XOANMOW A1 OCBOEHWS LMCLUMNAMHBI (MOAYNS)

8. MepeyeHb pecypcoB NHPOPMALIMOHHO-TENEKOMMYHUKALIMOHHOW ceTh "IHTepHeT", He0bX0ANMbIX AJ1s1 OCBOEHUS
ANCUUNAnHBI (MOayns)

9. MeTonmyeckue ykasaHusi ons oby4arowmnxcs no 0CBOEHWIO JUCUMIIHBI (MOZYNS)

10. MNMepeyeHb MHAOPMALMOHHBIX TEXHONMOTWIA, UCMOMNb3YEMbIX NPY OCYWECTBNEHM 06pasoBaTeNnbHOro npouecca no
OMCUMNIVHE (MOAYNio), BKNloYas NepeyeHb NporpaMMHOro obecrnedeHns n MHOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM (NpK
HeobX04MMOCTHN)

11. OnncaHue maTepuanbHO-TeXHUYecko 6a3bl, He0BX0AMMOI ANs ocylecTBNeHNs 0bpa3oBaTeNbHOro npoLecca no
OMcumnnanmHe (MoLynto)

12. Cpe,EI,CTBa agantaunm npenonaBaHnua oUCUNNNNHDI (MO,EI,yJ'I;I) K I'IOTpeéHOCTFIM 06yqa|ou4v|xc;| MHBanNnOoB 1 nny, C
orpaHn4eHHbIMM BO3MOXHOCTAMN 300p0BbA

13. MNpunoxeHne Ne1. doHA OLEHOYHbIX CPEaCTB
14. MpunoxeHue Ne2. MNepeyeHb nTepaTypbl, HEOHXOAMMON NS OCBOEHWS OUCLIMMNWHBI (MOLYNS)

15. MpunoxeHue Ne3. NepeyveHb NHPOPMALIMOHHBIX TEXHONOMNIA, UCMOMNb3YEMbIX OS5I OCBOEHUS OUCLMIMIMHBI (MOSYy”Ns),
BK/I0YAS NepeyeHb NPOrpaMMHOro obecneyeHms N MHEOOPMALIMOHHBIX CMPaBOYHBIX CUCTEM

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHwuua 2 n3 10. Bl YHH
rlorlyfos

AR 5 AN LM O
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Mporpammy oucumnnuHel paspaboTan(a)(m) accucteHt, 6.c. YcmaroB C.A. (kadpenpa reopusnkm n reouHdopMaLnoHHbIX
TexHonorui, IHCTUTyT reonormm n Hedpterasosbix TexHonoruin), SAUsmanov@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMeTeHLun npuobpeTaeMorn KOMNeTEHLUN
OK-3 FOTOBHOCTbIO K CAMOPa3BUTUIO, camopeann3aunm, UCronb30BaHUI0 TBOPHECKOro
noTeHumnana
OrK-1 CNOCOBHOCTBLIO HOPMYNMPOBATL 1 PeLlaTh 3a4a4um, BO3HMKALWME B X04e

Hay4HO-MCCNenoBaTeNbCkom 1 NPakTUYeCKon OeaTeNbHOCTH

OriK-2 CMOCOBHOCTbIO NCMONb30BaTh HA MPAKTWKE 3HAHUS, YMEHWUS N HABbIKM B
opraHu3aummn ccnenoBaTenbckux, MPOEKTHBIX N KOHCTPYKTOPCKUX paboT, B
yrnpasneHum KonneKTMBoM

OnnK-4 CNocoBHOCTbIO paspabaTbiBaTb Hay4YHO-TEXHUHECKYHD, MPOEKTHYHO 1 CIy>Xe6Hyio
OKYMEHTALIMIO, OPOPMIISTE HAYYHO-TEXHUYECKME OTHETbI, 0630pbI, Nybnukaumm no
peaynbTaTam BbIMO/HEHHbIX CCNEnoBaHNA

MK-1 CMOCOGHOCTbIO OLIeHVBATL NEPCMeKTUBLI U BO3MOXHOCTU UCMONb30BaHNUS
[IOCTUXEHUI HAYYHO-TEXHUYECKOro Nporpecca B MHHOBALVMOHHOM Pa3BUTUN
oTpacnu, npeanaratb cnocobbl UX peanuaaumm

MNnK-2 CrMocoBHOCTbIO MCMONb30BaTb METOAOMONMI0 Hay4YHbIX UCCNenoBaHui B
NpPogoeccnoHanbHOM oeaTe/lbHOCTH

MK-20 CMOCOBHOCTbIO MPUMEHSTb UHHOBALIMOHHbBIE METOAbI AN PEeeHUs
NPOW3BOOCTBEHHbIX 3a4a4

MNnK-3 CNocobHOCTbIO NaHMPOBaTb M NPOBOAUTL aHANNTUYECKNE, UMUTALMOHHBIE U
9KCNepUMeHTalbHble NCCNef0oBaHNs, KPUTUYECKN OLEeHMBaTb OaHHbIE N Aenatb
BbIBObl

NnK-8 CMOCOBHOCTbIO UCMONb30BAaTh aBTOMATU3UPOBAHHbLIE CUCTEMbI MPOEKTUPOBaHNS

O6yyatolmiics, 0OCBOVBLINIA JUCLMUMANHY (MOOYNb):
JonxeH 3HaTb:
- ObnanaTb TEOPETUYECKMMY 3HAHNSAMU O 3aKOHAX ABUXEHUS (ONonaoB B nopucTtol cpene n PEC nopon konnektop

- Possess the theoretical knowledge on fluid transport in porous media and reservoir properties

JonxeH ymeTtb:

- Co3naBatb rmapoanHaMmMyeckne Mogen MECTOPOXLEHUIA YrNeBOLOPOLOB, 3aMycKaTb UX HA pacyeT U
npocMaTpusaTb pesynbrathl

- Create reservoir simulation models, launch them and observe the results

IlonxeH BnageTb:

- OCHOBHbBIMY HaBblkamy CO34aHNS rMAPOANHAMUYECKNX MOOENEV MECTOPOXAEHNI

- The general skills of reservoir simulation models creation

JlonxeH neMoHCTpMpoBaTb CNOCOOHOCTb Y FOTOBHOCTb!

K camopasBuTUio, camopeannaaunm, NCNoNb30BaHMIO TBOPYECKOr0 NOTEHLManNa;

K abCTpPakTHOMY MbIWNEHWIO, aHANN3Y, CUHTE3Y;

MCMoNb30BaTb METOLOMNOIMIO HAYYHbIX NCCNEAOBaHMA B NPOECCMOHaNbHOM OESTENBHOCTH;

ynpaensAaTb CNOXHbIMU TEXHONOITMYECKUMU KOMMJIEKCaMK (aBTOMaTI/I3I/IpOBaHHbIMI/1 npombiCnamu, CUCTEMOM
auncnetyepckoro yI'IpaBJ'IeHI/Iﬂ), NPUHNMATb pelleHnsa B yCnoBusax HeonpeneneHHoCT 1 MHOroKpuTepmnanbHOCTHU,

OLEeHMBaTb NepcrneKkTUBbl U BO3MOXHOCTU UCMOMb30BAHNA AOCTUXEHUIA HAy4HO-TEXHNYECKOro nporpecca B
WHHOBALUWOHHOM pa3BUTUM OoTpacnun, npegnaratb crnocobbl nx peann3auunu;
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bopmMynmpoBsaTthb 1 pewartb 3a4ayun, BO3HMKaWLWMe B Xo4e Hay‘-IHO-MCCﬂe,ElOBaTeﬂbCKOIZ n HpaKTMLIeCKOIZ
OeATeNIbHOCTN;

MCnosib30BaTh NPOdPECCOHalNbHbIE MPOrpaMMHbIE KOMMNEKChI B obnacTv MateMaTn4ecKoro mMogennpoBaHuA
TEXHONOrnyecknx npoueccos n 06bEKTOB.

MCNoNb30BaTb aBTOMAaTn3nMpPoOBaHHbIE CUCTEMbBI NPOEKTUPOBAHUNA

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oncumnnuHa (mogynb) BkNtodeHa B pasgen "61.B.0M.10 OucumnanHbl (Mogynm)" OCHOBHOM Npod)eCcCnoHanbHom
obpasosatenbHol nporpammbl 21.04.01 "Hedpterazosoe neno (MHTerpnposaHHoe MOLENMPOBaHE MECTOPOXAEHNA)" 1
OTHOCUTCS K 06513aTENbHBIM AUCLUMINHAM.

OcBaunBaetcs Ha 1, 2 kypcax B 2, 3 cemecTpax.

3. 06beM gucuMnInHbI (MOAYNS) B 3a4ETHbIX e AUHMLAX C YKa3aHUeM KONMYEeCTBa YacoB, BblOeNleHHbIX Ha
KOHTaKTHY0 paboTy obyuyalowmxcs ¢ npenogasarenem (No Buaam yyebHbIX 3aHSATUIN) U HA CAMOCTOSITENbHYIO
paboty oby4aromxcs

Obwas TpynoeMKOCTb AUCLMMAUHBI COCTaBNSET 6 3a4eTHbIX(ble) eanHML(bl) HA 216 yaca(os).

KoHTakTHasi paboTa - 54 yaca(os), B TOM 4ncne nekuun - 14 yaca(os), npaktuyeckue 3aHsTus - 0 yaca(os),
nabopaTtopHble paboTbl - 40 Yaca(oB), KOHTPONb caMocTosiTeNbHOM paboThl - 0 Yaca(os).

CamocTosiTenbHas pabota - 126 4aca(os).
KoHTponb (3a4éT / ak3aMeH) - 36 yaca(os).
dopma NPOMEXYTOYHOrO KOHTPONS ANCUUMNMUHBIL: 3a4eT BO 2 CEMECTPE; 9K3aMeH B 3 ceMecTpe.

4. CopepXxaHue oUCUUNNUHbI (MOAYNSA), CTPYKTYPUpPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTBa akageMunyeckmx yacos v BugoB y'-leﬁHbIX 3aHATUNA

4.1 CTpyKTypa U TeMaTU4eCKui nNnaH KOHTaKTHOW M CaMOCTOsITENbHOMN paboThl MO AUCLMNNIMHE (MOAYNIO)

Buabl n yachbl
KOHTaKTHOW paboTbl,
Paspenbl gucumnianHbl / UX TPYAO0EMKOCTb CamocTosiTeNibHas
N monyns Cemectp (B yacax) pa6ota
MpakTnyecknelabopaTopHbie)
Jlekumm 3aHATUA pab6ortbl
1.|Tema 1. BeeneHue Introduction 2 2 0 2 30
Tewma 2. 3arpyska faHHbIX Ans
2.[rmppoanHammyeckor mogenu Data 2 2 0 8 40
upload for reservoir simulation model
Tema 3. VIHnuunanusaums mogenm
s Case initialization 2 4 0 12 44
Tema 4. [NepBbIii 3anyck Mogenu un
4.|0630p pesynbTaTos First run and 3 2 0 6 4
result observation
Tema 5. AHanua 4yBCTBUTENILHOCTU
5. Sensitivity analysis 3 2 0 6 4
6.[Tema 6. AganTtaums History matching 3 2 0 6 4
toro 14 0 40 126

4.2 CopepXxaHue gucLUNIUHbI (MOayns)

Tema 1. BeepeHue Introduction

BeeneHuve

Otanbl kypca. MNpenHasHaveHme kypca. O63op Tunos cywecTsyowmx FOM. HasHaueHune paznnyHbix Trnos I'IAM. O630p
NporpamMMHbIX NPOAYKTOB AN5 MOAeNnpoBaHus. NpenMyliectsa 1 HeLOCTaTKM NPOrpaMMHbIX MPOAYKTOB.

Introduction

Course subjects. Course orientation. Reservoir simulation models observation. Simulation models types. Existing
reservoir software observation. Advantages and disadvantages.

Tema 2. 3arpy3ka gaHHbIX ans rugpoauHammyeckon monenu Data upload for reservoir simulation model
0630p CBOWCTB MOPOAbI U XNOKOCTW Ha BBOAHON NaHenm cumynsitopa
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Cekuust 3apaHus obwmx napameTtpos mogenu. EC nopoabl. 3anaHne PEC B mogenn. OTHocuTeNbHbIE dha30Bbie
NPOHMLAEMOCTU. PUBNKO-XMMNYECKNE CBOCTBA XMNLOKOCTL.
Review of rock properties and fluid properties in simulation software

General parameters definition. Reservoir properties. Reservoir properties definition in model. Relative permeabilities.
Fluid properties.

Tema 3. Unnumanusaumnsa mopenu Case initialization

NHnumnanmsaumsa mogenw.

Moarotoska Mooenn. 3aaaHvie BOAOHEPTAHOrO KOHTakTa. BbloeneHne HeobXxoonMbIX PErMoHOB. 3arpy3ka CKBaXuH 1
3arpyska OaHHbIX Mo fobbli4e HeddTw, rasa v Boabl.

Model initialization.

Case definition. Oil Water Contact definition. Region creation. Well data upload including production history.

Tema 4. NMepBbiK 3anyck Mogenu u 063op pesynbraros First run and result observation

MepBbiii 3anyck Mogeny n 0630p pe3ynbTaTos

3anaHuve ctpaterun paspabotku. dkcnopt monenu n3 Petrel. O630p ruapoauHaMuyeckoro cumynsitopa tNavigator.
3anyck mogenn Ha pacyet. O630p pe3ynbTaTtoB pacyeTa.

First run and result observaion

Development strategy development. Model export from Petrel. tNavigator review. Calculation launch. Results
observation.

Tema 5. AHanu3 4yyBcTBUTENbHOCTU Sensitivity analysis
VHCTpYMEHT aHannsa 4yBCTBUTENLHOCTY: Koppenauns MNMupcoHa Mexay nepeMeHHbIMU MOLENM 1
3Ha4YeHUsIMM HECOOTBETCTBUS napameTpos. [duarpamma TopHano.

Sensitivity analysis tool: Pearson correlation between the model variables and the

values of parameter mismatch. A new algorithm for estimating the sensitivity is added - tornado experiment, which allows
to make a tornado diagram.

Tema 6. Apantauus History matching

ApanTtaums mogenw.

AHanns CyLWeCTBYOLWMX MNPOMbICNOBbIX OAHHbIX. |_|pI/IeMbI agantauunn. CyLI.LeCTByPOI.LLVIe noaxonbl K agantaunm NCToOpun.
Apantauus nctopum paspaboTku.

History matching (to integrate dynamic data in the reservoir model-building process).

Analysis of the production data. History matching approaches. History matching.

5. MepeyeHb yue6HO-MeTOAMUYECKOrO O6ecneyeHus Ajisi cCaMoCTosITeNbHON paboTbl o6yyaroLmMxcs no
AucuunnuHe (Moayno)

CamocTositenbHas pabota oby4arowmxcs BbINOMAHSETCS N0 3a0aHNI0 U NPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpeLcTBEHHOro yyacTus. CamocTosiTenbHas pabota noapasnensieTcsl Ha CaMoCTOSTENbHYIO paboTy Ha
AyLUTOPHBIX 3aHATUSIX U HA BHEAYAUTOPHYIO caMocTosTeNbHyto paboTy. CamocTosTenbHas paboTta obyyatowmxcs
BKNOYAET Kak MOMHOCTbIO CAMOCTOSITENBHOE OCBOEHME OTLEMbHBIX TEM (Pa3fenos) AUCLUMNANUHLI, Tak 1 NpopaboTky Tem
(pa3penos), ocBaMBaEMbIX BO BPeMsi ayanTopHoi paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmnecs YnutaroT u
KOHCMEKTUPYIOT y4eOHYI0, Hay4HYHO 1 CMIPABOYHYIO NUTEPATYPY, BbINONHAT 3aaHuUs, HanpaBieHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBATCS K TEKYLWEMY 1 MPOMEXYTOYHOMY KOHTPOSIO MO AUCLMMNVUHE.

OpraHnsauus caMocTosTenbHol paboTbl 0By4arolwmxcst pernameHTpyeTcs HopMaTUBHBIMA AOKYMEHTaMu,
y4ebHO-MEeTOANYECKON NMTepaTypoii U 3N1eKTPOHHBIMI 06pa3oBaTebHBIMU PECYpcaMu, BKNOYAS:

MopsiLok opraHn3aumm 1 ocylecTBAEHNS 06pa3oBaTeNbHON AesTeNbHOCTM Mo 06pasoBaTeNbHbBIM MPOrPamMMam BbICLIETO
06pasoBaHus - nporpammam bakanaspuarta, nporpammam crieumaniTeTa, nporpammam MarmcTpatypbl (YyTBeEpXaeH
npukasom MuHucTepctaa obpasosaHus 1 Hayku Poccuiickoin depepaunm o1 5 anpens 2017 roga Ne301)

Mucemo MuHucTepcTBa 0bpasoBaHus Poccuiickoin ®enepauum No14-55-996uH/15 ot 27 Hosi6ps 2002 r. "O6
aKTUBM3aLUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICILMX Y4EOHbIX 3aBeAeHMA"

YcTaB ¢heaepanbHoro rocyjapCTBEHHOr0 aBTOHOMHOrO 06pasoBaTenbHOro yupexaeHus "KasaHckuii (Mpreonxckuii)
doenepanbHbI yHuBepcuTet”

MpaBuna BHyTPEHHEro pacrnopsiaka goeepanbHOro rocy1apcTBeHHOr0 aBTOHOMHOMO 06pasoBaTeibHOM0 y4pexaeHns
BbICLLEro npodheccuoHanbHoro obpasoeaHus "KasaHckuii (Mpueonxckuii) doeaepanbHblii yHUBEpPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (MprBonkCckoro) doeaepanbHOro yHmBepcuteTa

6. dOHA OLEeHOYHbIX CPeACcTB MO AUCUUNIuHe (MOLYNI0)
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DOoHLO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BK/IOYAET OLUEHO4YHblE MaTepualsibl, Hanpae/iEHHbIE HA NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIEe 3HAHWN, yMeHI/II7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OUeHOYHbIe
cpencTea TeKylWero KOHTponda 1 oueHOo4YHble cpenctea I'IpOMe)KyTO'-IHOI7I arrecrtauumn.

B ¢hoHLe OUeHOYHbIX CPEACTB COAEPXUTCS Cneaytolas uHpopmMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPYEMbIM peaynbTatam 0by4eHus No SUCLUMNIMHE (MOLyNio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLMIA;

- MEXaHU3M (DOPMUPOBAHWS OLIEHKYM MO AMCUMNIVHE (MOZYNIO);

- onucaHve nopsiaka NPUMEHEHUS 1 NpoLeaypbl OLEHMBAHNS LS KAXA0ro OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS LS KaXA0ro OLEeHOYHOro CPeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMbie K 0ecTBUSM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynibTaTaMm, 3aaHns PasnnyHbIX TUMOB.

®DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoaounTcs B I'Ip|/|n0>KeHv||/| 1k nporpamme gucunninHbl (MO,EI,yJ'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUS OUCLUNUHBI (MOAynst)
OcBoeHuWe gucumMnnnHbl (MOoyns) npeanonaraet U3y4eHrne OCHOBHOW 1 OONONHUTENbHON y4ebHOW nuTepaTypbl.
Nutepatypa MOXeT BbiTb BOCTYMHA 0ByYaoWUMCSs B OAHOM M3 OBYX BApMaHTOB (b0 B 060MX N3 HUX):

- B 3NIEKTPOHHOM BU e - Yepes3 3NeKTPOHHbIe 6UBIMOTEYHbIE CUCTEMBI HA OCHOBAHWUM 3aKntoyeHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyatHoM Buae - B HayuHow 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepaTypy Ha
aboHeMeHTe MO YMTaTeNbCKMM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6mbnnoTekoi.

OnNeKTPOHHbIE N30aHNA OOCTYMHbI AUCTAHUMOHHO 13 No60i TOUKM Npu BBEAEHNN 00y4aoWMMCS CBOETO NOMMHA 1 Napons
OT NIMYHOrO KabuHeTa B cucteme "ONeKTPOHHbIA yH1BepcuTeT". Mpn MCNoNb30BaHWMKM NeYaTHbIX M3aaHU BBINOTEYHbIN
POHL [OMKeEH BblTb YKOMMNEKTOBAH MMM 13 pacyeTa He MeHee 0,5 ak3emnnspa (ans obyyatowmxcs no droc 3++ - He
meHee 0,25 ak3eMnngapa) Kaxaooro U3 n3gaHnini OCHOBHOWM nuTepatypbl 1 He meHee 0,25 ak3emnngapa AONONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U OONONHUTENBHON Y4eOHON NTEpaTypbl, HEOOXOAUMOI A4/19 OCBOEHNS AUCLUMNAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHnmn 2 k paboyel nporpamMme oucuUmMnavHel. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnagarensiMu anekTPOHHbIX U3LAHWIA U NPU N3MEHEHNM KOMNNEKTOBAHNUS OOHA0B Hay4Hoi
6rnbnuotekun KdY.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTn "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMIIMHBI (MOOYIS)

OAO HIN® lNeodhmamka - www.npf-geofizika.ru

"eonornyecknii noptan GeoKniga - http://www.geokniga.org
"opHas sHumknonenus - http://enc-dic.com/enc_rock/N/

OO0 TNG-GROUP - http://www.tng.ru/

00O I'eovHopMaLIMOHHBIE TEXHONOTMK M cucTeMsbl - http://gintel.ru

9. MeTtoauyeckue ykasaHusi Ansi 06y4arloLLLmMxcsi N0 OCBOEHUIO AUCLUMAUHBI (MOAYNS)
Bup pabot MeTtogunyeckue peKoMmeHaauum

nekumun B Xone NeKUMOHHbIX 3aHSATWI BECTU KOHCMNEKTUPOBaHWeE yyebHoro matepuana. Obpalats BHUMaHME
Ha KaTeropuu, OPMyNVPOBKIY, pacKpbliBatolme cogepXxaHue Tex Unn UHbIX SBNeHUn U NpoLIecCcos,
Hay4Hble BbIBOAbI U NpaKTU4Yeckne pekoMeHnaumn. XenatenbHo 0CTaBnTb B paboymx KOHCNeKTax
nons, Ha KOTOpbIX AenaTb NOMEeTKM U3 PeKOMEeHO0BaHHON nuTepaTypbl, AOMoNHAKWmMe MaTepvan
MpOCAyWaHHOW NekUMm, a TakxXe nofyepkusaiolme ocobyto BaXHOCTb TEX UK UHbBIX TEOPETUYECKMX
nonoxeHuin. 3agaeatb NpenogasaTesnto yTO4HSIoWMe BONPOCH! C Lefbio YACHEHUS TeoOpeTUHecKmx
MOMOXEHWNIA, paspeLleHns CrOPHbIX CUTyaLNA.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHble| Mpyn BbINOAHEHNN NPAKTUYECKUX 3a4aHWA CTYAEHT PyKOBOACTBYETCS MpaBuiaMun, N3N0XEHHbIMM

paboTbl npenonasaTenem npy NoCTaHOBKE 3a4aqu Ha 3aHSTUM U B onucaHnm pabotbl. Kpome Toro, fonxeH
aKTMBHO MCMNONb30BaTbCS Matepuan, U3NoXeHHbI Ha NeKunsix, U NPUBNEKaTbCs OMNONHUTENbHAS
cneunanbHasa nutepatypa. CTyeHT caMOCTOSTENbHO aHaNN3npPyeT NonyYeHHble pe3ynbTaTthl, T.e.
BbIMOHAET 3/IEMEHTbI Hay4YHOro NMoncka, Ha OCHOBE KOTOPOro COCTaBNSIETCS MUCbMEHHbIA OoTYeT. TOT
OTYET MO CBOEl hopMe AONXKEH coaepXaTb Cneayowme pasaenbl: KpaTkyto TEOPEeTUYECKYHO YacTb,
pacyéTHbI pasaen, NoapobHblil aHann3 pesynbTaTos, BbIBOAbI, T. €. COOTBETCTBOBATL CTPYKTYpe
Hay4HO-TEXHMYECKOro 0T4eTa, Hay4yHol ctatbl. Bce Heobxoammble (ykasaHHble B 3aaaHnm) rpacpukm
IONXHbl 6bITb BbINOMHEHbI B BUAE KOMMbIOTEPHBIX PUCYHKOB C MOMOLLbIO MPOrpaMMbl KOMMbIOTEPHOIA
rpadovkun. Ecnun npu nposepke ot4éta npenogasartenem OyayT BbisSBEHbl OTKIOHEHNS OT
YCTaHOBMEHHbIX TPEBOBaHMIA MNK OWKBKK, OH AoMKeH b6biTh AopaboTaH.

camocTosi- | CamocTositenbHas paboTta - nnaHupyemas yuebHas, yuebHo-nccnenoBatenbckas,

TenbHas Hay4HO-MccnenoBaTenbekas AesaTeNbHOCTb CTYAEHTOB, OCYILECTBNSEMAs BO BHeAyAUTOPHOE BpeEMS

pabota Mo 3a4aHnio U NPy METOOUYECKOM PYKOBOACTBE Npenonasarens, Ho 6e3 ero HemocpPeacTBEHHOMO
yyactus. OHa BK/oYaeT B cebs: - MOArOTOBKY K ayJMTOPHBLIM 3aHATUSAM (NeKumsiM, nabopaTopHbIM
paboTam 1 ap.) v BbINONHEHUE COOTBETCTBYIOWMNX 3a4aHUIA; - CAMOCTOSATENbHYIO paboTy Han
OTOENbHBIMY TEMaMm y4eBHbIX LUCLUMANH B COOTBETCTBMU C y4eBHO-TEMATUYECKMM MNaHaMK; -
NMOArOTOBKY KO BCEM BMAAM MPAKTUKWN 1 BbINONHEHNE NPEeOyCMOTPEHHbBIX UMW 3a4aHWIA; - BbINOMHEHNE
MUCbMEHHbIX KOHTPOJBbHbIX PaboT; - MOArOTOBKY KO BCEM BUAAM KOHTPOSbHbIX UCMbITAHWUIA, B TOM
uuncne K 3a4eTy. BoinonHeHve noboro Broa caMocTosTenbHoM paboThl NpeanonaraeT NPOXoXaeHue
CTyLeHTaMu Creyolyx 3Tanos: - onpeneneHne Lenvm caMocTosaTenbHo paboThl; - KOHKpeTU3auus
no3HaBaTeNbHOM (MPOBNEMHOM NI NPaKTUYECKON) 3a4a4m; - CAMOOLIEHKA FOTOBHOCTH K
CaMoCTOosITENIbHOW paboTe Mo PeLeHNo NOCTABIEHHOM Mn BeIBpaHHOM 3aaa4qu; - Bblbop aaekBaTHOro
cnocoba LelicTBUA, BELYLWEro K peleHnio 3a8ayn (Bbibop nyTein n CpencTs AN ee peweHns); -
NNaHMpoBaHme (CaMoCTOATENBHO AN C NMOMOLLBIO NPEMNOAABATENS) CAMOCTOSTENbHOW PaboThl Mo
peLeHnio 3a8ayu; - peann3aums NporpaMMmbl BeINONHEHNS CAMOCTOSITENbHOM paboThl. Bce Tvnbl
3a4aHui, BbIMOMHSEMbIX CTYAEHTaMM B NPOLIECCE CaMOCTOSTENBHOM paboThl, TaK UNK UHave
codepxar yCTaHOBKY Ha NprobpeTeHne 1 3aKpenneHne onpeneneHHoro FocynapcTBeHHbIM
06pasoBaTtenbHbIM CTAHOAPTOM BbICLWEro 06pa3oBaHns 06beMa 3HaHWiM, a Takke Ha PopMMpoBaHue
B pamkax 3TUX 3HaHUN HEKOTOPbIX HABbLIKOB MbICIMTENbHbBIX Onepaunii - yMEHNS OLEeHMBAaTb,
aHanusnpoBsatb, CpaBHMBAaTb, KOMMEHTUPOBATb U T.4.

3avert 3a4eT Kak doopMa KOHTPONS U opraHn3aunmn obydeHnst ClyXXnT NpuemMoM NpoBepKn CTeneHu
yCBOEHMS y4eBHOro Matepuana n nekLUMOHHbIX 3aHATUN, CAOPMUPOBAHHbBIX YMEHU N HABbIKOB.
B nepvon noarotosku K 3a4eTy obyyatolimecst BHOBb 06pallatoTcs K NpoitaeHHOMY y4ebHoMy
maTepuany. MNoarotoBka oby4arowerocs K 3a4eTy BKo4aeT B cebs Tpy aTana:

1) camocTosiTenbHas paboTa B TedeHme npoLiecca obyyeHus;

2) HenocpeacTBeHHAs MOAroTOBKa B AHM, NPeaLecTByiolMe 3a4eTy No TeMam Kypca;

3) noAroToBka K OTBETY Ha BOMPOCHI, CoAepXallnecs B nporpamMmme JUCLUMINH.

Nutepatypa ons NOArOTOBKM K 3a4eTy PeKoMeHOyeTcs npenoaasarenem.

Mo okoHYaHWUK OTBETa NpenoaasaTteNlb MOXeT 3aaaTh 00y4aloleMycs JOMNOMHUTENbHbIE U
yTOUHsIoLMe BONPOoChl. Ha MoaroToBky K 0TBeTy 0byyatollemycs naetcsa 30 MUHYT C MOMeHTa
MONy4YeHUs M BOMPOCOB.

aK3aMeH Mpv NOAroTOBKE K 3K3aMEHy CrnemyeT UCMob30BaTh yHebHyO nuTepaTypy, PEKOMEHOOBAHHYHO
npenofaeatenem, NeKUMOHHbIA Matepuarn.

OpnHol U3 caMblX PacNpPOCTPAHEHHbIX B HACTOSLEE BPEMS OWMOOK CTYOEHTOB ? OTBET HE MO BOMPOCY.
MoaTomy Npy NOArOTOBKE K 9K3aMEHy CneayeT BHAMATENbHO BYUMTHIBATLCS B (DOPMYMPOBKY BOMpOca
1 YTOYHWUTb BO3HMUKILME HESCHOCTY BO BPEMS NMPEAIK3AMEHALVIOHHOWM KOHCYNbTaLUN.

Bce Bo3HMKaloLWMe COMHEHUS 1 BOMPOCHI ClieayeT pa3peluatb TONbKO C MPEnoaaBaTeneMm, B 3TOM
crnyyae Bbl MOXETE MOMYYNTb FaPaHTUPOBAHHO TOYHbIA U NPaBUbHbIA OTBET.

10. MepeveHb MHGPOPMaLMOHHBIX TEXHONOIUIN, UCMOMNb3YeMbIX MPU OCYLLLECTBNIEHMN 0O6pa3oBaTeNbHOro
npouecca no gucuunIuHe (MOAyno), BKNoYasi nepeyeHb NPOrpaMMHOro o6ecneyeHns 1 MHOPMaLMOHHbIX
CMpaBOYHbIX CUCTEM (NPY HEO6XOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX NMPU OCYLLECTBNEHM 06pa3oBaTebHOro npolecca no
OUCUMNAVHE (MOLyNio), BKNoYas nepedeHb NporpaMMHOro obecrneyeHns 1 MHGOPMAaLIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMe OUCLMNNVHBI (MOOYNS).
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11. OnucaHue MarepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHusi o6pa3oBaTe/ibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre obpasoBaTenbHOro npoLecca no AucumnIvHe (Moaynio) BKtoYaeT B cebs
cnenyrolne KOMMOHEHTbI:

MoMelleHnst 0N1s CaMOCTOSITEeNbHOM PaboThl 0BYYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnann3npoBaHHoi Mebesbio (CTonMbI 1
CTY/bS) ¥ OCHALEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BO3MOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3N1eKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamMTopun ONns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLManM3npoBaHHo Mebenbio
(cTonbl 1 CTYNbS).

KoMmnbloTep 1 NpuHTEp 4N pacrneyatku pa3aaToyHbix MaTepranos.

MynbTMeguiiHas ayautopus.

KomnbioTepHsbI knacc.

12. Cpeﬂ,CTBa apgantauumumv npenopgasaHus ogucUMNNINHbI K I'IOTpeﬁHOCTilM 06y'-|a|ou.|.wxca UHBaNUOooOB U nuuy c
orpaHn4eHHbIMU BO3MOXHOCTSAMU 300pP0OBbSA

Mpwn HeobxonmMocTy B 0bpazoBaTenbHOM NPOLECCE NPUMEHSIOTCSA Cnepytowmne MeToAbl U TexHonorum, obneryaioume
BOCNPUATE MHGOPMALLMK 0BYYAOWUMIACA MHBANULAMW U NIMLAMU C OFPAHUYEHHbBIMU BO3MOXHOCTSMU 300POBbS:

- co3daHune TEKCTOBOW Bepcun nto60oro HETEKCTOBOrO KOHTEHTA /sl ero BO3MOXHOIro npeo6pasoBava B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONna pasnnyHbIX nonb3oBaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeACTaBUTb B Pa3nnyHbIX Buoax 6€3 noTepn AaHHbIX Unu CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MacwWwTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- co30aHne BO3MOXHOCTEN ansi 00y4atolmMXcs BOCNPUHUMATD OLHY U Ty Xe MHOPOPMAaLMIO U3 PasHbIX NCTOYHUKOB -
Hanpumep, Tak, 4Tobbl NMLA C HAPYWEHUSIMX CNyXa NosydYany MHGPOPMaLMIO BU3yanbHO, C HAPYLWEHUSIMU 3PEeHNs -
aynnanbHo;

- NPVYIMEHEHNe NPOrpaMMHbIX CPEACTB, obecneymBatoWmx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OMCLUMMIMHON, 3a CHET aNlbTEPHATUBHbIX CNOCOOO0B, B TOM YMC/e BUPTYasibHbIX nabopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NPVYMEHeHNe ONCTaHUMOHHbIX 06pa3oBaTenbHbIX TEXHONOTMIA ANs Nnepefadn MHGOPMaLUK, OpraHn3auun pasnmnyHbIx
POPM UHTEPAKTUBHOW KOHTaKTHOW paboThkl oby4atolerocs ¢ npenoaasartenem, B TOM Yucne Be6UHaApOB, KOTOpble MOryT
ObITb UCMONb30BaHbl sl NPOBEAEHNUS BUPTYaNbHbIX NTEKLMA C BO3MOXHOCTbIO B3aUMOIEACTBUS BCEX Y4AaCTHNKOB
IMCTaHUMOHHOIo 06y4yeHusl, NpoBeleHsl CEMUHAPOB, BbICTYMNNEHNS C AOKNaaamy 1 3aWuTbl BbINONHEHHbIX paboT,
NpPOoBeIeHNs TPEHVHIOB, OpraHM3aLmmn KONNeKTUBHOW paboThbl;

- PVIMEHEHNEe ONCTAaHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIWIA O OpraHM3aummn GOOPM TEKYILETo 1 MPOMEXYTOYHOMO
KOHTPONS;

- yBENNYeHne NPOoOONXNUTENbHOCTY caa4ym oby4atolMMcst UHBANUOOM UK NINLOM C OrPaHNYeHHbIMU BO3MOXHOCTSMI
3[10p0Bbs DOPM NMPOMEXYTOYHON aTTECTALIMMN MO OTHOLWEHWIO K YCTaHOBNEHHOW NPOAONXUTENBHOCTY UX CAAYN:

- NPOLOMXMNTENbHOCTU caa4m 3a4éTa UM sK3aMeHa, MPOBOAMMOro B MMCbMEHHON chopMme, - He Bonee 4eM Ha 90 MUHYT;
- NPOOONXUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMme, - He
6onee 4eM Ha 20 MUHYT;

- NPOLONXNTENbHOCTM BLICTYNNEHNS 0ByHatoLwerocs npu 3awmnte KypcoBoi paboThbl - He 6onee YeM Ha 15 MUHYT.

Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnsamMm ®rOC BO n yyebHbiM nnaHom no Hanpasnenuto 21.04.01
"HedpbTeraszosoe neno" n Maructepckom nporpamme "VIHTerpupoBaHHoOE MOLENNPOBAHNE MECTOPOXAEHUA".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.04.10 NmapoanHamMmn4eckoe MoaenpoBaHne

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

HanpasneHnne noagrotosku: 21.04.01 - Hedpbterasosoe neno

Mpodomnb noaroToskn: UHTErpnpoBaHHoOe MOAENMPOBaHNE MECTOPOXAEHWI
KBanucukaums BbinyCKHUKA: MarmcTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcHoBHas nuTeparypa:

CneumanbHble cnocobbl pa3paboTku MecTopoxaeHuii: YuebHoe nocobue / B.W. MNonuk. - M.: HAL MHDPA-M, 2014. -
132 c. Pexxum poctyna: http://znanium.com/bookread.php?book=344986

PeweHue 3apay paspaboTku HETSHbIX MECTOPOXAEHUIA C MPUMEHEHMEM NPOrpaMMHbIX Komnnekcos Eclipse n Petrel:
YyebHoe nocobuve / MeaHosa W.A., saHos E.H. - Tomck:3a-8o Tomckoro nonutex. yHusepcuteTta, 2015. - 75 c. Pexum
poctyna: http://znanium.com/catalog/product/673028

MonoenvpoBaH/e XMMUKO-TEXHONMOMMYECKNX NpoLeccoB: YuebHuk/Ecppemosl .M. - M.: HAL MH®PA-M, 2016. - 255 c. -
(Bobicwee obpasosaHme) ISBN 978-5-16-011030-1 Pexum pgoctyna: http://znanium.com/catalog/product/510221

JononHuTtenbHas nuteparypa:

HeckopoMHbix, B. B. MNpoekTupoBaHue CKBaXUH Ha TBepable NoNe3Hble nckonaemble [ONeKTPOoHHbIR pecypc] : yueb.
nocobue / B. B. HeckopoMHbIx. - KpacHosipck : CDY, 2012. - 294 ¢. Pexum goctyna:
http://znanium.com/bookread.php?book=442493

HanpasneHHoe 6ypeHue 1 0CHOBbI KepHOMeTpuK: YuebHuk / B.B. HeckopoMHbIx. - 2-e u3g. - M.: HAL UHOPA-M;
KpacHospck: CPY, 2015. - 336 ¢. Pexum poctyna: http:/znanium.com/bookread.php?book=464804

TeopeTnyeckue OCHOBbI 1 TEXHONOIMM NONCKOB U passBenku HedpTu 1 rasa, 2013, €4 / TeopeTnyeckrne 0CHOBbI U
TEXHONOrMM NOVCKOB 1 passBedkn HeddTn 1 rasa, €4, 2013. Pexum goctyna:
http://znanium.com/bookread.php?book=426809
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lMpunoxerve 3
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.04.10 NmapoanHamMmn4eckoe MoaenpoBaHne

nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenne noarotosku: 21.04.01 - Hedpterasosoe neno

Mpodomnb noaroToskn: UHTErprpoBaHHoOe MOAENMPOBaAHNE MECTOPOXAEHWI
KBanucukaums BbinyCKHUKA: MarncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oa Hauana obyyeHus no obpasosatenbHol nporpamme: 2017

OcBoeHne oucuUnnInHbI (MO,EI,yl'IFI) npegnonaraet ncnosib3oBaHme cnenytowero nporpamMmHoOro obecrneyeHus 1
MHJPOpMaLMOHHO-CNPAaBOYHbIX CUCTEM:

OnepauunoHHas cuctema Microsoft Windows 7 MpodbeccuoranbHas unm Windows XP (Volume License)

MakeT odpucHoro nporpammHoro obecneverus Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayaep Mozilla Firefox

Bpaysep Google Chrome

Adobe Reader XI unn Adobe Acrobat Reader DC

Kaspersky Endpoint Security ang Windows

YyebHo-MeToAMYeCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
"ZNANIUM.COM", nocTyn K KoTopoii npenoctaeneH obyyatowmmes. I6C "ZNANIUM.COM" coaepXuT npon3BeneHns
KPYMHENWMX POCCUNCKUX YHEHbIX, PyKOBOAUTENEN rocy0apCTBEHHbIX OpraHoB, npenogaearenein segyLmx By30B CTPaHbl,
BbICOKOKBaNMULIMPOBAHHbLIX CMELMANNCTOB B pa3nnyHblx cdoepax busHeca. doHn 6ubnmotekn cpopMmnpoBaH C y4eToMm
BCEX M3MEHEHUA 06pa30oBaTeNbHbIX CTaHAAPTOB 1 BKNKOHYAET y4ebHMKN, y4ebHble nocobus, yuebHO-MeToanYeCcKme
KOMIekchbl, MOHOrpadoum, asTopedeparbl, AuccepraLmm, SHUUKIoNeaun, CnoBapu U CNpaBoYHNKN,
3akoHo4arteNbHO-HOPMaTUBHbIE [OKYMEHTbI, CrieumanbHble Nepuognyeckme n3gaHns n ndnaHusl, Boinyckaemble
nspartenbcteamu By30B. B HacTosiwee Bpems S5C ZNANIUM.COM cooTBeTCTBYET BCEM TPeOOBAHMSAM (oeepanbHbIX
rocynapcTBeHHbIX 06pasoBaTtenbHbIX CTaHAapToB Bbicwero obpasosaHust (PrOC BO) HoBOro NokoneHus.

CtpaHuua 10 ns 10.




