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IMporpamma auctruHb "KoMIBIOTEpHBIE MOZIEIH IPOrHO3MPOBAHMUSI 3arpsisHeHHs Tog3eMHbIX Box'"; 05.03.06 "Dxomnorus u
MPUPOJOIOIB30BaHKE .

Conep:xanue

1. TlepeueHb IMIAHUPYEMBIX PE3YJIbTATOB OOYUYEHHUS 110 AUCHUIUIMHE (MOYJI0), COOTHECEHHBIX C IUIAHUPYEMBIMH Pe3yJIbTaATaMU
ocsoenus OIIOIT BO

2. Mecro pucuuruidasl (MoayJist) B crpykrype OITOIT BO

3. O0beM AUCLMIUTHHBL (MO/YJIsI) B 3a9YETHBIX €OUHULIAX C YKa3aHHEM KOJIMIECTBA YacOB, BbIICICHHBIX HA KOHTAKTHYIO paboTy
00yUaIIMXCs C TpernoaBareseM (1o BuiaM YUeOHbIX 3aHSATUN) ¥ HA CAMOCTOSITENIbHYI0 paboTy 00y4YaloIIuXcst

4. CopeprkaHue TMCUMIUTMHBL (MOJIYJIs1), CTPYKTYPUPOBAHHOE MO TeMaM (pa3fesam) ¢ yKa3aHHeM OTBEJEHHOrO Ha HHX
KOJIMYECTBA aKaJEMUUYECKUX YacOB M BUIOB YUEOHbBIX 3aHATHIA

4.1. CTpyKTypa ¥ TeMaTUYECKHI IJIaH KOHTAKTHOW U CAMOCTOSTEIbHOM pabOThI MO TUCIUILTHHE (MOJIYJII0)

4.2. CopepxaHuie AUCIUTLTAHBI (MOJTYJIs1)

5. TlepeueHpb yueOHO-METOAMUYECKOTO 00eceYeHH s /ISl CAMOCTOSATEIbHOM paboThl 00YYAOIIMXCS O JUCIUILTMHE (MOJYJIIO)

6. ®OH/1 OIIEHOUHBIX CPEACTB MO AUCIUILTIHE (MOYJTIO)

7. TlepeueHb UTEPaTyphl, HEOOXOJUMOM [J151 OCBOCHHS JUCHUILIMHBL (MOYJIs1)

8. IlepeueHnb pecypcoB HH(POPMAIIOHHO-TEJICKOMMYHHUKAIIMOHHON ceTr "VIHTepHeT", HEOOXOAUMBIX TSI OCBOCHUS AUCLIATUTAHBI
(Mopyns)

9. Meroauueckue yKazaHusi JUist 00Y4YaOIUXCsl TI0 OCBOESHUIO JTUCIMIUTUHBI (MOJIYJIs1)

10. Iepeyenb HMPOPMALIMOHHBIX TEXHOJIOTHIA, UCTIONB3YEMbIX MTPU OCYIIECTBIEHUH 00pa30BaTe/IbHOTO MpoLiecca 1o
JMCLUILIMHE (MOJYJII0), BKJIIOUAs MepedeHb MPOrpaMMHOro oOecrieveHrst 1 MH(POPMALIMOHHBIX CIIPABOYHBIX CHCTEM (TIpH
HEOOXOJUMOCTH)

11. Onucanue MaTepuaibHO-TEXHUYECKOUN 0a3bl, HEOOXOIUMOM JIIsl OCYILECTBIEHHS 00pa30BaTeIbHOTO MPOIIecca Mo
JUCLIUIUIAHE (MOAYJIIO)

12. CpeactBa agantanyy npenojaBaHust AUCHUIUIMHBL (MOAYJIs) K TIOTPEOHOCTSIM 00YYaIONIMXCsl UHBAJIMIOB U JIUL] C
OrpaHMYCHHBIMU BO3MOKHOCTSIMU 3[J0POBBS

13. ITpunoxenue Nel. PoHJ OLIECHOUHBIX CPEICTB
14. Tpunoxenune No2. [lepeueHsb uTepaTypbl, HEOOXOAUMOM /ISl OCBOSHUSI TUCHMIUIUHBI (MOJ1YJIs1)

15. TIpunoxenue Ne3. IlepeyeHs HH(MOPMALIMOHHBIX TEXHOJIOTUIA, UCMIOJIBb3YEMBIX AJI1 OCBOEHHS JUCLMILIAHBI (MOAYJIA),
BKJIIOYAsI TIepeveHb IIPOrpaMMHOT0 oOecriedeHHs 1 MH(POPMAIMOHHBIX CIIPABOYHBIX CHCTEM
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IIporpaMmy AUCHUIUTMHBL pa3padoTaii(a)(u): JOIeHT, K.H. (jomeHT) Kocrepuna E.A. (kadeapa MogenvpoBaHus KOTOTHUSCKIX
cucrteM, oTneneHue skojorun), Ekaterina.Kosterina@kpfu.ru

1. IlepeyeHb MIIAHNPYEMBIX Pe3yJIbLTATOB 00YUEHHs MO JUCIHHUILIAHE (MOIYJII0), COOTHECEHHBIX ¢ INIAHUPYEeMbIMHI
pe3yabTaTamu ocsoenust OIIOII BO

OO6yyarnImuiics, OCBOUBIINE QUCIWIUTUHY (MOJYJIb), JOJIKEH 001a1aTh CJICAYIONMMA KOMITETCHITASIMU:

Mudp PacuudpoBka
KOMIeTeHIIN npuodperaeMon KOMIeTeHIINH

IIK-1 CriocoOeH BeCTH Hay4YHO-KCCIIEA0BATEIbCKYIO IeSITEbHOCTD, HATPABJICHHYIO HA pellieHHe
PKOJIOTMYECKUX 3a/1a4, MPEAOAralouxX BHIOOp 1 MHOrooOpa3ue akTyallbHBIX CIIOCOOOB
perieHust

IK-8 CriocoOeH UCIONb30BaTh MPOrPAMMHBIE TTPOIYKTHI ¥ ITU(hPOBBIE TEXHOJIOTHH aHAIN3a
IPOCTPAHCTBEHHBIX JAHHBIX M MOJICTIMPOBAHUS MIPUPOIHBIX TPOIIECCOB MPH PEIICHUH 3a/1a4
PKOJIOTUH ¥ IPUPOJIONIOJIb30BAHYS

OO6yuarnmuiicss, OCBOUBIINI JUCHUTUIAHY (MOIYJIb):

HoyokeH 3HATh:

- cenuUKy JaHHBIX, KOTOPble HEOOXOIMMBI JIJIsI MOJICIUPOBAHUS IBUKEHHUSI TTO3EMHBIX BO/I;

- OCHOBHBIE (pM3MYECKUE XaPAKTEPUCTHKY U CBOMCTBA MOJ3EMHOM CPEJIbl, B KOTOPOU MPOUCXOUT ABUKEHUE TOI3EMHBIX
BO/I, Y [TPUHIIUITBI CXEMATHU3AIMU THAPOTe0IOMMIECKUX YCIOBHUI MPH MOCTPOEHUH MATEMATHUYECKOU MOJIEIIH.

HoykeH ymeTs:

- HAXOJIUTh KapTorpapuyecKue, nevyaTHbie ¥ JIEKTPOHHbIE UCTOUHHUKHY JIAHHBIX JJIs1 [IOCTPOSHUST MOJIEJIeN;

- CTPOMTH MPOCTHIE TPOTHOCTUYECKUE MATEMATHUECKHE MOJIENU JBHKEHUSI TIOI3EMHBIX BOJI, MO3BOJISIOIINE PelllaTh 331241
NPUPOIOTIONb30BAHMS.

JIOKEH BIIAIETh:

- HaBBIKAMH KOPPEKTHOU MHTEPIIPETAIIH T€0IKOJIOTMUYECKOI 1 9KOJOTHYECKOr HH(POPMAIK U3 KapTorpahuIecKux,
HIeYaTHBIX ¥ JIEKTPOHHBIX UICTOYHUKOB JaHHBIX;

- HaBbIKaMK paboTHI B IPOrpaMMHOM KoMIuiekce PMS.

2. Mecro gucnumimasl (MoayJisi) B ctpykrype OIIOII BO

Haunaast qucrmruiHa (Momyib) BKodeHa B pazfaen "B1.B.JIB.10.01 Jucturummast (Momysm)" OCHOBHOH MpodecCHOHANTFHON
o6pazoBartenpHOH mporpammbl 05.03.06 "DKoI0THs ¥ MPUPOAOTIOIB30BaHNE (DKOJIOTHS U YIIpaBJIeHHE OKpYKaloIIe cpeoi)” u
OTHOCHTCS K JucLMIUIMHAM 1o BbiGopy yactu OITOIT BO, ¢opmupyemMoii yuacTHUKAMU 00pa30BaTEIbHBIX OTHOLICHHUH.

OcBauBaetcs Ha 4 Kypce B 8 cemecTpe.

3. O0peM auCHUNINHBI (MO/IYJIsI) B 3aUeTHBIX eIHHHIAX ¢ YKa3aHHeM KOJNYeCTBA YacOB, BbIIeJEHHbIX HA
KOHTAKTHYIO pa0oTy 00y4awIuxcsa ¢ npemnogasareieM (0 BHAAM Y4eOHbIX 3aHATHII) H HA CAMOCTOSITEIbHYIO
padoTy odyuarommxcsa

OO0111ast TPYIOEMKOCTh AUCIMILUIMHBI COCTABJISIET 2 3a4eTHBIX(bie) eMuHUI(b) HA 72 yaca(oB).

KonraktHast pabota - 63 yaca(oB), B TOM 4mcIie JeKiun - 16 yaca(oB), mpakTUYecKue 3aHsTus - 46 yaca(oB), 1JabOpaTOpHbIE
padoTs! - 0 gaca(oB), KOHTPOJIb CAMOCTOSITEIFHOMN padoTHl - 1 yaca(oB).

CamocTrosTenbHass padoTa - 9 yaca(oB).
Kontposns (3auér / sx3amen) - 0 yaca(oB).
dopma MPOMEKYTOUHOTO KOHTPOJISL TUCLUIUIMHEL: 3a4eT B 8 ceMecTpe.

4. Coaep:xaHue JUCHHUILIAHBI (MOIYJIsI), CTPYKTYPHPOBAaHHOE M0 TeMaM (pa3jejaM) ¢ yKa3aHHeM 0TBEeJeHHOro Ha
HHUX KOJINY€eCTBA aKaJeMHYeCKHX YacOB U BH/IOB y4eOHBIX 3aHATHI

4.1 CTpyKTypa B TeMaTH4eCKHil IVIaH KOHTAKTHOH H CaMOCTOSITEeJbHOM PatoThI 0 JUCHHILINHE (MOIYJIIO)
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Buapl 1 yachl KOHTAKTHOW PadoThl, Camo-

HX TPYJ0E€MKOCTH (B 4acax) CTOSI-

N Pazmeant qucuumimnnb / Ce- Iexmun,Texmmu|lIpakTu-[IIpaktu-/Iadopa-/Iadopa-| Teab-
Mo ayJist MECTP| Bcero | B3J. | 4YecKHe | YyecKHe |TOpPHBIE |TOpPHbIe | Hasd
¢dopme BaHaTHsA,| B 3J. |[pabdoThL,| B3I pa-

Bcero | cdopwme | Bcero | ¢popme | 00Ta

Tema 1. Tema 1. [Ton3eMHbIe BOABI B
XO3SIMCTBEHHOM JIeITENBHOCTH YeIOBEKa 1

1. 8 2 0 0 0 0 0 2
NPaKTUYECKHE 3a]a4M, KOTOPbIE MOXKHO PELIHTb C
MIOMOIIBI0O MOJETPOBAHHUS.

2 Tema 2. Tema 2. MaremaTuueckast MOJEIb ] 6 0 > 0 0 0 2
IBVKEHUS ITOA3EMHBIX BOI.
Tema 3. Tema 3. COop JaHHBIX [UIsl 33/1aHUsT

3. |mapaMeTpoB MaTeMaTU4YEeCKON MOAEIH. 8 4 0 2 0 0 0 2

Tema 4. Tema 4. IToctpoenue moaeneit B
4. [mporpammuom kommuiekce PMS n ananus 8 4 0 42 0 0 0 3
Ppe3yJIbTaToOB MOJIEIMPOBAHUS.

l1Toro 16 0 46 0 0 0 9

4.2 Coaep:xaHue JUCHUILIMHBI (MOYJIs1)

Tema 1. Tema 1. [Ioa3eMHbI€ BOJBI B X035IiICTBEHHOII 1€SITEJIHLHOCTH Y€JIOBEKA H NPAKTHYECKUE 3a/1a9H, KOTOPbIe
MOZKHO PEelIUTh € IOMOIIbI0 MO/JeJIPOBaHHUS.

[NonzemHbIe BOAB ¥ THIPOT€0JIOTHYECKHE YCIOBUS. BHISIBIICHE perHOHAIBHBIX 3aKOHOMEPHOCTEH PacpOCTpaHEeHHUS 1
YCJIOBUI 3aJIeraHus1 MOJ3eMHbBIX BOJl, 0COOEHHOCTEH AMHAMUKHY, OaJlaHCa, PEKUMa, PECYPCOB MOJI3EMHBIX BOJ U
MaTeMaTH4YecKoe MOJeIMpoBaHue. Vcroap30BaHe MaTeMAaTHYECKUX MOJEIIeH ISl pelieHNs 3a4a4 YIPaBJICHNUS PEKIMOM
MO/I3EMHBIX BOJI, OXPaHbl MX OT 3arpsI3HEHMS M UCTOILCHUS], B TOM YMCJIe JUIsl PEIleHusI 3a/1a4 BOJIOCHAOKEHNs1, pacueTa 30H
CAaHUTAPHOU OXPAaHbI, ONPE/ICICHIS] IPAHUL] PACIIPOCTPAHEHUSI 3aTr PS3HEHM .

Tema 2. Tema 2. MaTeMaTnueckass MoaeJb JBHKEHHA I10A3E€MHbBIX BO/I.

VpaBHeHMe MaccollepeHoca: BbIBOJ YPABHEHH U €ro 3alMCh B TEPMHUHAX HAIOpa, JAaBJIEeHUs U HACHIILIEHHOCTH. Y paBHEHHe
GaslaHCca MacChl 3ar psI3HAIOIIETO BEIECTBa, IEPEHOCHMOTO ¢ MOTOKOM TO3eMHBIX BoJ. HauanbHo-kpaeBast 3agava. Buast
TPAaHUYHBIX YCJIIOBHUI: COOTBETCTBUE PEaTbHBIX (PU3MUECKUX YCJIOBHI HA MECTHOCTH M TPAHUYHBIX YCIIOBUHM B MATEMaTUIECKOM
MOCTaHOBKe 3ajaye. KoHeuHo-pa3HOCTHAS aNpoOKCUMANKs MaTeMaTHYeCKOH MOJIeIN 1JIs pellieHus 3a1aui Ha KOMITbIoTepe.
IMorpemHocTh anmpokcumanyy. TOYHOCTh METO/a pelIeHns] KOHEUHO-PAa3HOCTHOM 3agaun. BaxHOCTh MpaBHIbHON
CXEeMAaTHU3alMK THAPOre0JIOrMIECKUX YCIOBHH, CBSI3b CXeMATU3aLMHU THAPOre0IOTMUECKUX YCIOBHI C IOCTPOSHHEM
KOHEYHO-Pa3HOCTHOW 33/1aUH.

Tema 3. Tema 3. Coop JaHHBIX IS 3a/JaHAS NapaMeTPOB MaTeMaTHY€eCKOW MO /1€JIH.

Bri60p rpaHuI] 00JaCTH MOJEIMPOBAHUS B IIAHE U B pa3pe3e C MCIOJb30BaHUEM reorpaMuecKiX 1 Ire0JIOTMYeCKX KapT.
[TpoBeneHre N3bICKAHUI HAa MECTHOCTHU JJIs1 TIOCTPOEHUS T€0IOTHYECKOTO M CTpaTUrpapuieckoro pa3pe3oB. Buapl ckBakuH, UX
Ha3HaYeHHe, YCTPOMCTBO, MPUHIIUIIBL PabOThL. DKCIIEPUMEHTANIBHOE OnpeesieHre koadduipenTa (puabTpalun 1 eMKOCTHBIX
XapaKTEepPHUCTHK Cpedbl: KOI(PPUIMEHT YyIPyroeMKOCTH, Ko durmeHT Bogootaayn. OnrcaHne CBONCTB MOAPYCIOBBIX
OTJIOKEHUH peK. ATMOC(EepHBIe 0CAAKH U MH(UIbTPAIIMOHHOE TIUTAHUE.

Tema 4. Tema 4. [IocTpoenne MoaeJieil B mporpaMMHOM KoMiuiekce PMS u aHam3 pe3yiabTaToB
MO 1eJIUP OBAHHUSL.

3HAKOMCTBO C BO3MOXHOCTSIMH ITPOrpaMMHOro Komiuiekca PMS, HazHaueHue mporpaMMHBIX MoayJieid. O630p uHTepderica
MIPOrpaMMHOT0 KOMIUIEKCA: CO3JaHre HOBOM MOJENH U €€ COCTaB, ONIMCAaHUE TeOMETPUM 00JIaCTH MOJEIUPOBAHMS, 3aJaHNE
I'PaHUYHBIX YCJIOBUA, 3a1aHNe (DUIBTPALIMOHHBIX U EMKOCTHBIX CBOWCTB Cpe[ibl, BHIOOP METOJOB pacyeTa U YIpaBJicHHE
TOYHOCTBIO BRIYMCIIEHUH, YMCIOBOE M IrpapuiecKoe MpeACTaBIeHNE pe3yIbTaTOB MOJIEIMPOBaHus. BrinoHeHne psga
MIPaKTUYECKUX YUeOHBIX 3aJaHUI 110 TIOCTPOCHHIO MOJIENIeH M aHATIM3Y Pe3yJIbTaTOB MOJCINPOBAHUS.

5. IlepevyeHb y4eOHO-METOJUUECKOT0 00€eCcIeYeH s ISl CAMOCTOATEJbHON Pa60Thl 00yJalOIUXCS M0
U CIHILIIHE (MOIYJIIO)
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CamocrosTespHas padoTa 00y4aIOIIMXCS BBITIOIHASTCS MO 33aHUI0 U IPY METOAUYECKOM PYKOBOACTBE IperojaBaTeis, Ho 6e3
€ro HeloCcpeACTBeHHOro yyactus. CamocTosTebHas paboTa NOAPA3AeNAeTCs Ha CAMOCTOATE bHYI0 Pa00Ty Ha ayAUTOPHBIX
3aHATUSAX U HA BHEAYAUTOPHYIO CAMOCTOATENbHYI0 paboTy. CaMocTodTe bHAsA paboTa 00y4aloIMXCs BKIIOYAET KaK MOJHOCTBIO
CaMOCTOSITEJIbHOE OCBOEHHE OT/EJbHBIX TeM (pa3/esioB) JUCUMIUIMHB, TaK U IPOPadOTKY TeM (pa3JiesioB), OCBaUBAEMbIX BO
BpeMsI ayJUTOPHOM paboThl. Bo Bpems caMocTOsTeIbHOM paboThl 00YUYaloIMecs! YUTAIOT U KOHCTIEKTUPYIOT YUeOHYI0, HayqHYIO
Y CIIPAaBOYHYIO JIMTEPATYPY, BHIIOIHSIOT 33/1aH1s1, HATIPABJIEHHBIE Ha 3aKpeTUIeHNe 3HAaHWI M OTPabOTKY YMEHHI U HaBBIKOB,
TOTOBSITCS K TEKYIEMY M TPOMEKYTOUHOMY KOHTPOJIIO IO JUCIUIUIMHE.

OpraHu3anys caMOCTOSITETbHON padoThl 00yUAIOIIMXCS periaMeHTHPYeTCss HOPMaTHBHBIMH JIOKyMEHTaMHU,
y4eOHO-METOMYECKOH JIMTepaTypoil M SJEKTPOHHBIMI 00pPa30BaTEIbHBIMK PECYPCaMHU, BKIIIOYASL:

INopsanok opraHu3anuy U OCyIIECTBIeHUs 00pa30BaTeIbHON JeATeIbHOCTH 0 00pa30BaTeIbHBIM IIPOIPAMMAaM BBICILIETO
o0pa3oBaHus - IporpaMmam OakajaBpuaTa, IporpaMMaM CHelUaIUTeTa, IporpaMMaM MarkucTpaTypsl (YTBEPAIEH IIPUKA30M
MuHucTepcTBa HayKH 1 BhIcIero oopaszoBanus Poccuiickoii @enepanyu ot 6 anpest 2021 roga Ne245)

IMucemo MunucteperBa odpasoBanust Poccuiickont ®eneparmu Nel4-55-9961un/15 ot 27 Hos16ps 2002 1. "O6 akTUBH3ALNN
CaMOCTOSITENIbHON PabOTHI CTYJEHTOB BBICUIMX YUCOHbBIX 3aBEICHUN"

VYcraB (eepanbHOro rocyIapcTBEHHOIO aBTOHOMHOTO 0Opa3oBaTesbHOro yupexaenus "Kazaunckuii (ITpuBosmKCKmii)
(penepanbHbIil yHUBEpCUTET"

[paBuia BHyTpEeHHEro pacrnopska (efepaabHOro rocy1apcTBEeHHOr0 aBTOHOMHOTO 00Pa30BaTENIbHOTO YUPEKJEHHs BBICLIIETO
npodeccuonanbHoro oopazosanus "Kazaunckuii (ITpuBomkckuit) gpenepaibHblii yHUBepcUTeT"

JlokanbHble HopMmaTHBHBIE akThl Kazanckoro (ITpuBosskckoro) deaepaibHOro yHUBEpCUTeTa

6. ®oH/] OLIEHOYHBIX CPEJICTB MO JUCIUIINHE (MOIYJIIO0)

DoHJ OLIEHOYHBIX CPEACTB IO AUCHUIUIMHE (MOJIYJTI0) BKJIIOYAET OLIEHOYHBIE MaTepHaJIbl, HAIIPAaBJIEHHbIE HA IPOBEPKY OCBOCHUS
KOMIIETEeHIIHI, B TOM YMCJIe 3HAHUI, YMEHUI U HABBIKOB. POH/I OLIECHOUHBIX CPEJCTB BKJIIOYAET OLIEHOUHBIE CPEICTBA TEKYILEro
KOHTPOJISI ¥ OLICHOYHBIE CPE/ICTBA IIPOMEKYTOYHOM aTTeCTallly.

B doHze OLIEHOYHBIX CPEACTB COAEPKUTCS CIIeAyIomas HHHOPMALKS:

- COOTBETCTBME KOMIIETEHLIMI IJIaHUPYEMbIM pe3yJibTaTaM 0Oy4eHuUs M0 JUCLUIUINHE (MOYJIO);

- KpUTEPUH OLICHUBaHHsI C(DOPMUPOBAHHOCTH KOMITETESHIINIA;

- MeXaHu3M (POPMHUPOBAHMS OLIEHKH M0 JUCLUILUIUHE (MOIYJIO);

- ONMCAHKE NIOPsIKA TPUMEHEHUS U MTPOLEAYPhl OLICHUBAHUS U151 KAXI0r0 OLEHOYHOrO CPelCTBa;
- KpUTEPUH OLICHUBAHHUS JUIs1 KX IOr0 OLEHOYHOIO CPeJICTBa;

- COACPIKAHNE OLEHOYHBIX CPEACTB, BKJIIOYaA Tpe60BaHI/IH, MMPEeAbABIIACMbIC K )IeﬁCTBPIHM 06yqa101111/1x0ﬂ, AE€MOHCTPUPYEMbBIM
pesyjibTaTaM, 3alaHuA pas3IMYHbIX TUIIOB.

DOH/I OLIEHOYHBIX CPEACTB N0 AUCUMILIMHE HaxonuTcs B [Ipunoxenun 1 k mporpaMMe AUCUMILIMHBL (MOLYJIIO).

7. IlepedeHnb JATEPATYPhl, HEOOXOJUMOM JJIsI OCBOEHHS U CIUILINHBI (MO TyJIs)

OcBoeHMe IUCIUIUIMHBL (MOJIYJIs) IPEAIoJiaraeT u3yuyeHue OCHOBHOM 1 JIONIOJIHUTEIIbHON y4eOHOM mTepatypsl. JInteparypa
MOXKET OBITh JIOCTYITHA 00YYaIOIIMMCsI B OTHOM U3 JIBYX BAPUAHTOB (JIMOO B 0O0MX U3 HUX):

- B 9JIEKTPOHHOM BHJIE - Yepe3 JEKTPOHHbIE OMOIMOTEUHbIE CHCTEMBI Ha OCHOBaHHH 3aKTi0YeHHbIX KPY 10oroBopos ¢
MPaBOOOJIAATENISIMHU;

- B leyaTHOM Bujie - B HayuHoit 6ubmoreke um. H.U. Jlo6aueBckoro. OOydJaromiuecs moyyanT YIeOHyI0 JIUTepaTypy Ha
aOOHEMEHTE T10 YUTATEILCKUM OMJIeTaM B COOTBETCTBHU C TIpAaBHJIaMK TIOJTb30BaHUsI HaydHO!H OHOINOTEKON.

DJIeKTPOHHBIE U3JAHKS AOCTYIHBI AUCTAHLIMOHHO U3 JII00OW TOYKHM MPU BBEJCHUN 00YYaIOIIMMCS CBOETO JIOTUHA U MapoJisl OT
JIMYHOTO KaOuHeTa B cucteMe "DNeKTPOHHBIH yHUBepcuTeT" . [Ipu HCoNb30BaHUM TTEYATHBIX U3AaHUN OMOIMOTEUHbIN (hOH]T
JIOJDKeH OBbITh YKOMILIEKTOBAaH UMUK U3 pacuera He Menee 0,5 sx3emriuisipa (uist ooydaonmxcs o PI'OC 3++ - He menee 0,25
9K3eMIUIAPA) KaKIOTO U3 M3JaHUI OCHOBHOMW JIMTEPaTyphl M He MeHee 0,25 aK3eMIIspa JOTOIHUTEIFHOM JIUTepaTyphl Ha
Ka)k10ro 00y4alomerocsi U3 4cia Juil, OJHOBPEMEHHO OCBAMBAIOIIMX JAHHYIO AUCLMIUIMHY.

[epeueHb OCHOBHOI 1 OTIOJHUTENBHON YUeOHOM IMTEepaTypbl, HEOOXOIMMOW [JIsi OCBOSHUS JUCIMIUTMHBI (MOJLYJIs), HAXOIUTCS
B [Ipunoxennu 2 k paboyel mporpamMmMe JUCHUILIMHBL. OH MOJIEKUT OOHOBJICHHIO TPY U3MEHEHUH YCIIOBUiA 1oroBopoB KOV ¢
npaBoobJIagaTessIMU JIEKTPOHHBIX M3/IaHWi ¥ IPY U3MEHEHNH KOMIUIeKToBaHus (poHnoB HayuHoi 6udmmorekn KOV,

8. Ilepeuenn pecypcoB HH(OPMATHOHHO-TEJIEKOMMYHUKAIMOHHOM ceTn ""MHTepHET'', HE00X0AMMBIX IJIsI
OCBOEHHUS JUCIHILIAHBI (MO TyJIsT)

I'uaporeonornyeckoe MoeTMpoBaHue (B TOM 4rciie MHCTPYKIws K PMS) - https://water.alick.ru/2012/12/modflow.html

SAEKTPOHHBH
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T'OCT 17.1.3.06-82. Oxpana npupost (CCOIT). I'mapocepa. Obmme TpeGoBaHUs K OXpaHe MOA3EMHBIX BOJI -
http://docs.cntd.ru/document/1200004387

Koncynsrantllmoc - http://www.consultant.ru/cons/cgi/online.cgi?req=home&utm_csource=online&utm_cmedium=button
HaumonaneHas sanekTpoHHast 6ubnvoreka - https://rusneb.ru/

006 ytBepxkaeHnu Kiaccndukanyy 3amacoB ¥ POrHO3HBIX PECYPCOB MTUTHEBIX, TEXHMYECKUX 1 MUHEPAJIbHBIX TTOJ3EMHBIX BOJ, -
http://docs.cntd.ru/document/902057116

Onucanue nporpammHoro komiuiekca PMWIN - https://geol.msu.ru/sites/default/files/modflow_1.pdf
Caiit Wen-Hsing Chiang o MozmenpoBaHUH MOJ3EMHBIX BOT - http://www.pmwin.net/pmwin5.htm

Caiit reonorudeckoit ciryx0bt CIIA (pazpadorunk monyinss ModFlow B PMS5) -
https://www.usgs.gov/mission-areas/water-resources/science/modflow-and-related-programs?qt-science_center_objects=0#qt-science_cen

Caiir paspaborunka PMS5 - https://www.simcore.com/wp/

CanlluH 2.1.5.1059-01. BonooTBeneHue HaceneHHbIX MecT. CaHUTapHas OXpaHa BOJHBIX OOBEKTOB. | MrneHnveckue
TpeOoBaHMs K OXpaHe MOI3EMHBIX BOJ OT 3arpsisHenus - http://docs.cntd.ru/document/901794517

DneKTpoHHAas 0a3a HAyIHOU JIUTEPaTyphl - www.sciencedirect.com
DJIeKTpOHHAs1 6a3a HAyYHOW JIMTEPATYPhl - WWW.SCIrus.com

9. MeTO,Z[I/I‘IECKI/le YKazanua aJid oﬁyqalonmxc;l 0 0CBOCHHUIO NTUCITUIIJINHbI (MO,[(yJIﬂ)

Bujg paéor MeToanueckue peKoOMeHanuu

JIEKLIUU CryaeHTaM HEOOXOAMMO TOCELIaTh JEKLMH, BECTH KOHCIIEKT JIEKLMI BCJIe] 32 U3JI0KEHHEM MaTepraia
npernogasaTesneM. Pekomenyercs nmpopadaTeiBaTh KOHCIEKT B TeUSHHE JHS MOCIIE JIEKIIMK 1 IIPOCMATPUBaTh €ro
BHOBb HaKaHyHe ClIefylollei Jiekuu. B ciyyae oOHapyxeHust OIMOOK M1 BOSHUKHOBEHHSI BOIIPOCOB T10
HpeaplAyIeMy MaTepraly HEOOXO0IMMO OOPaTUThCS K IIPENoAaBaTeio.

npaktryeckue | CTymeHTaM HEOOXOAMMO IPOpadoTaTh TEOPETHUECKUIA MaTepHuasl, COOTBETCTBYIOIIMIA TEME 3aHSTHS, U B Havaje

3aHATUSA 3aHATHS 3a/aTh MIPEIoJaBaTeo BOIPOCH M0 MaTeprally, BBI3BABILEMY 3aTPyJHEHHUS B €70 NOHUMaHUH 1
ocBoeHUH. HeoOXx0o1MMo BOBpeMsI BBHIIOJHATH AOMAIITHHE 3aJaHHs], TIOCKOJIBKY ITPAaKTHYECKUE 3aHATHS
ONMPAIOTCS TAKXKE U Ha PE3yJIbTaThl IoMaliHed paboThl. PekoMeHyeTcst IpUHOCHTh CBOM HOYTOYK, YTO
obiieryaer odecriedeHre B3auMOCBSI3H JJOMaIIHEeH paboThl 1 pabOTHI B ay JUTOPHUH.

caMocCTOsI- CamocrosTesbHas padoTa CTYIEHTOB COCTOUT U3 ABYX OCHOBHBIX YacTel - MpopaboTKa JIEKIIMOHHOTO MaTepraia
TeJIbHas padoTa | ¥ BHIIIOJHEHUE JOMAIIHUX 3a1aHuil. 11 OCBOEHUS TEOPETMYECKOro U MPAaKTUYECKOro MaTepuaa cieyer
MCIIOJIb30BaTh PEKOMEHIOBAHHYIO JIUTepaTypy. Bce BO3HMKaOIME BOIPOCH PEKOMEHAYETCs 3apaHee YeTKO
cpopMyIMpOBaTh U BIIOCIIEACTBUY OOCYIUTH C IPENoaBaTeleM.

3a4€T HO)_IFOTOBKy K 3a4€Ty pPEKOMEHAYCTCA Pa3/Ie/INTh HA [IBA STalla. Ha IMEPBOM ITalle HpOpa6aTbIBaIOTCH BCE
TEOPETUYCCKHE BOITPOCHI U CpOpMyJ'[I/IpyIOTCH BOIIPOCHI K IMPETIOAABATEIII0 B paMKaAX KOHCYJIbTAIIUU 11O pa3aicjiaM,
HEI0CTAaTOYHO HOIlpO6HO OIMMCAHHLIM B paMKax JICKHMOHHOT'O Kypca NN Oosee TPYAHBIM B OCBO€HUUW MaTE€puajia.
Tlocre KOHCYJIbTallUU MIPOUCXOAUT OKOHYATEJIbHAA npopa60TKa U1 3aKpeIjiCeHUue MaTepuraljia 1o BCEM BOIIpOCaM
3a4cra.

10. ITepeyensb HHGOPMAIUOHHBIX TEXHOJIOTHIA, HCIOJIb3YEMbIX P OCYIIECTBJIEHHN 00Pa30BaTeJbLHOI0 MpoIecca
no JUCHHILIHHE (MO/IYJII0), BKJIIOYAs epevYeHb IPOrpaMMHOro obecnedyeHnst 1 HH( OPMAIHOHHBIX CIIPABOYHBIX
cucTeM (IpH HEOOXOJUMOCTH)

INepeueHs HHPOPMALIMOHHBIX TEXHOJIOTHH, UCIIOJb3yEMBIX IIPH OCYLIECTBICHUN 00pa30BaTEIbHOTO IPOLiecca M0 JUCHUIIINHE
(Mozymo), BKJIIOYasi IEpevYeHb [IPOrpaMMHOr0 odecredeHusi 1 MH(OOPMALMOHHBIX CIIPABOYHBIX CHCTEM, IPEICTABJICH B
[punoxeHuu 3 Kk paboueii Mporpamme JUCHMUILUIAHBI (MOJIYJIsI).

11. Onucanne MaTepUATbHO-TEXHHYECKOM 0a3bl, HEOOX0UMOII JJIsI OCYIIeCTBJIEHH 00Pa30BaTEJILHOI0
npoiecca no JUCIAIInHE (MOIYJII0)

MarepuanbHO-TEXHHUECKOE 00ecrieueHrne 00pa3oBaTeIbHOrO Mpoliecca Mo JUCIUILTMHE (MOJIYJII0) BKIIIOYAET B ce0s1 Cleyomme
KOMITOHEHTHI:

TomerteHus TSI CAMOCTOSITETLHON pabOTh 00YJAIOIIUXCsl, YKOMIUIEKTOBAHHBIE CIICIIMATU3UPOBAHHON MeOebIo (CTOJIBI U
CTYJIbs) U OCHAIIIEHHbIE KOMITBIOTEPHOW TEXHUKOM C BOZMOKHOCTBIO MOJKTIOUeHHsI K ceTd "VIHTepHeT" u oOecriedyeHueM JOCTyma
B 9JIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa3oBaTebHyo cpeny KOV,

VuebHble ayAUTOPUH TSI KOHTAKTHOM paboTHI ¢ MpernoaaBaTesieM, YKOMIUIEKTOBAHHbIE CTIeHUATU3MPOBAaHHON MeOebio (CTOJIbI
U CTYJIbS1).

Kommnblotep 1 mpuHTEp 1)1 pacnevyaTky pa3JaTOYHbIX MaTepUaioB.
MynsTUMeaniiHas ayAUTOPHSL.
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KommnbloTepHblii Kitacc.

12. CpeIICTBa ajantanvm npenoaaBaHud U CHUIIVIMHBI K HOTpeﬁHOCTHM Oﬁy'-lalOI[II/lXCﬂ HMHBAJHUI0B U JIUII C
OrpaHU4Y€HHBbBIMHA BO3MOKHOCTAMMU 310POBbS

HpI/I HeO6XOIlI/IMOCTI/I B 06pa3OBaTeHBHOM npouecce MpUuMEHAITCA CIICAYIOIUE METOAbl U TEXHOJIOTHH, 06ﬂerqa10m1/1e
BOCIIpUATUE I/IHCt)OpMaI_[I/II/I Oéy‘laIOHII/IMI/ICH HWHBAJIMAAMU U JIMIAMU C OI'PAaHUYCHHBIMU BO3MOKHOCTAMUA 3J0POBbA:

- CO3/[]aHKe TEKCTOBOW BEPCUHM JIDOOTO HETEKCTOBOTO KOHTEHTA [IJIs1 €0 BO3MOXKHOTO NMPeo0pa30BaHusl B albTEPHATHBHBIC
(bopmbl, y1OOHBIE 1S PA3IMYHBIX MTOJIb30BATECH;

- CO3/J]aHKe KOHTEHTA, KOTOPBI MOXHO MPEJCTaBUTh B Pa3JIMYHBIX BUAX O3 MOTepH JAAHHBIX WM CTPYKTYPHI, IPEyCMOTPETh
BO3MOKHOCTb MaclITaOMpOBaHMs TEKCTA U M300pakeHui 6e3 MoTepy KayecTBa, MpelyCMOTPETh JOCTYITHOCTD YIIPaBJIeHHS
KOHTEHTOM C KJIAaBUATYPBI;

- CO3/IaHMEe BO3MOKHOCTEH ISl 00YUAaIOIIMXCsl BOCHPHHUMATD OJIHY U TY ke MH(GOPMALIMIO 13 Pa3HbIX HCTOYHUKOB - HAIIpHMeEp,
TaK, YTOOBI JINLA C HAPYIICHUAMH CJIyXa MOTy4Yaad HH(POPMALMIO BU3YaJIbHO, C HAPYIICHUSMH 3PEHUS - ayJUaJIbHO;

- IPUMEHEHHe MPOrPaMMHBIX CPE/ICTB, 00ECIIeYMBAIOIINX BO3MOKHOCTh OCBOCHHS HABBIKOB U YMEHHH, (POPMUPYEMBIX
JMCLUIUIMHOM, 32 CYET AJIbTEPHATUBHBIX CIIOCOOOB, B TOM YHCJIe BUPTYAIIbHBIX JJAOOPATOPHUI U CUMYJISILIMOHHBIX TEXHOJIOTHH;

- IPUMCHEHHNC JUCTAHIIMOHHBIX 06pa3OBaTCHbHHX TEXHOJIOTHI JUIA TIiepeiavn HH(bOpMaHHH, OpraHu3anv pa3jInvHbIX (bOpM
HHTCpaKTHBHOﬁ KOHTaKTHOM pa6OTBI 06yqa10Luer0051 C IpernogaBarejeM, B TOM 4UCJIE BC6I/IHap0B, KOTOPBIC MOT'YT OBITH
HCIOJIb30BaHbI JId TPOBEACHU A BUPTYAJIbHbIX JICI(LII/IIZ C BOBMOJXHOCTBIO BSaHMOHCﬁCTBHH BCEX YYACTHUKOB JUCTAHIMOHHOI'O
O6y‘ICHI/IH, MMPpOBEACHUA CEMUHAPOB, BBICTYIUICHUA € JOKJIaAaMU U 3allIUTHI BBITIOJTHECHHBIX pa60T, MpoBEACHUSA TPCHUHI'OB,
OpraHu3anuun KOJIJIEKTUBHOMR pa6OTI>I;

- IPUMEHEHHE JIUCTAHIIMOHHBIX 00pa30BaTebHbIX TEXHOJIOTHH Il OpraHu3aluy GopM TEKYIIEro U MpoMeKyTOUHOro
KOHTPOJIs;

- YBEJIMYCHUE TPOAOJLKUTCIIbHOCTU CIaYn 06yqa10m1/1Mc51 HWHBAJIMAOM WJIA JIMLIOM C OI'PaHUYCHHbIMU BO3MOKHOCTAMUA 3J0POBbA
(I)OpM HpOMe)KyTO‘-IHOﬁ aTTECTAalluU 110 OTHOIICHUIO K YCTaHOBHGHHOﬁ MMPOAOJIKUTECIIbBHOCTU UX CAAYU:

- MMPOIOJIKUTEILHOCTY CIAYH 3a4éTa WM 9K3aMeHa, IIPOBOJMMOrO B MMCbMEHHON ¢opMme, - He Oosee yeM Ha 90 MUHYT;

- MPOIOJKUTETBHOCTY TIOATOTOBKYU 00YYAIOIIErocst K OTBETY Ha 3a4éTe WM SK3aMeHe, IIPOBOIMMOM B YCTHOM (popMme, - He
6osee yem Ha 20 MUHYT;

- MIPOJOJIKUTENBHOCTY BBICTYIUIEHUsT 00YYaIOIIerocs MpH 3alliTe KypcoBoil paboThl - He Oosiee yeM Ha 15 MUHYT.

[porpamma cocrasiieHa B cootBeTcTBuu ¢ TpedoBanusiMu PI'OC BO u yyeOHbIM 11aHoM 1o Harpasienuio 05.03.06 "Dkosorust
Y TIPUPOJIOTIONB30BaHKE " ¥ TPOUITIO TOATOTOBKH "DKOJIOTHS U YIIPaBJIEHUE OKPYKAIOIIEeH Cpeion’.

SAEKTPOHHBH
Crpanuna 7 u3 9. Il YHHBEPCHTET

ARl s DFMALMOHHD AHATYTAHEC AR SACTEMA Kb



IMporpamma auctruHb "KoMIBIOTEpHBIE MOZIEIH IPOrHO3MPOBAHMUSI 3arpsisHeHHs Tog3eMHbIX Box'"; 05.03.06 "Dxomnorus u
MPUPOJOIOIB30BaHKE .

Tpunoosicernue 2
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IlepeyeHs JuTepaTypbl, HE0OX0UMOI JIsl 0CBOEHHUS JUCIUILITHHBI (MO TyJis1)

Hanpagsnenue noarorosku:_05.03.06 - Sxo0orus ¥ NpUpPOIONoIb30BaHIE
ITpoduab noaroToBKM: DKOJIOrUA U YIPABIEHUE OKPYKAIOMIEH cpe/ion

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma obydeHust: 0UHOe

SI3bIK OOyUEeHMS: PYCCKMiA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcHoBHas JuTepartypa:

1.Kaprierko, H. I1. 'ugporeosorust u ocHOBBI reosioruu : yaebHoe rocodue / H. I1. Kapnienko, . M. Jlomakus, B. C. [Ipo3nos.
- Mocksa : UTHOPA-M, 2020. - 328 c. - (Bsiciiee oopa3oBanue: bakanaspuar). - ISBN 978-5-16-012799-6. - Tekcr :
anektpoHHsIi. - URL: https://znanium.com/catalog/product/1059221 (nara o6paruenus: 27.02.2020). - Pexum nocrymna: 1o
TIOATIHCKE.

2. Hazapenko, B. C. MaremaTnyeckue MeTO/Ibl B THIPOTe0JIOruH : ydeOHoe nmocodue s By3oB / B. C. Hazapenko, O. B.
Haszapenko. - PoctoB-Ha-/lony: U3narenscteo IOV, 2010. - 126 c. - ISBN 978-5-9275-0757-3. - TekcT : 31€KTPOHHBIIL. -
URL: https://znanium.com/catalog/product/550745 (nata obparenus: 27.02.2020). - Pexum gocrymna: 1o noirucke.

3. T'ynuH, A. B. BBenieHue B uriciieHHbIE METO/IBI B 33/1a4aX U YIpakHEHUsX: yueOHoe nocodue / I'ynua A.B., Maxoposa O.C.,
Mopo3zoBa B.A. - Mocksa: APTAMAK-MEJINA, HUL] MHPPA-M,2019- 368c. - (IlpuknaaHas MmateMaTuka, TH(OpPMATHUKa,
nH(pOpManMoHHble TexHoJorun). - ISBN 978-5-16-012876-4. - Tekcr : anexTponnsiil. - URL:
https://znanium.com/catalog/product/1032671 (nara obpamenus:: 27.02.2020). - Pexxum goctyna: no noamucke.

onosHuTEILHAS JUTEpPATYypa:

1.Memankuy, B. I1. OcHOBB HH(OpPMATH3AIMHA 1 MaTEMaTHYECKOIO MOJICIMPOBAHMS SKOJIOTMIYECKUX CHCTEM: y4eOHOe TTocoOue
/ B. I1. Memankus, O. B. Byrycos, A. I'. THayk. - MockBa: UHOPA-M, 2020. - 357 c. - (Beicuiee oOpa3zoBatue). - [ISBN
978-5-16-009747-3. - Tekct: anexktponHsiid. - URL: https://znanium.com/catalog/product/1111403 (gata obparieHus:
27.02.2020). - Pexum goctyna: o NOAMHCKE.

2. 3apurnos I11.X. MaTeMaTr4yecKre MOJIE/IU MEPEeHOCa 3arpsI3HEHHI B OKpyKalolie cpeae: yueonoe nocooue / I11.X. 3apurios,
P.®. Mappnanos, A K. I'mnsganos, B.®. [llapacpytauxos, T.B. Hukonenkosa - Kazans: Kazanckuit yausepcurer, 2018. - 47c¢. -
Texkct anexktponHsiit. - URL: http://dspace.kpfu.ru/xmlui/bitstream/net/130767/1/book_tpe_13_04_2018.pdf (nara
obpamienusi: 27.02.2020). - Pexxum focTyna: OTKPBITHIA.
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Tpunoosicenue 3
K paboueii npozpamme OUCUUNAUHbL (MOOYASL)

F1.B./]B.10.01 Komnviomephvie modenu NPoZHOUPOBAHUSL 3A2PA3HEHUSL
NOO3eMHbBIX 800

Ilepevyens nH( OPMAMHOHHBIX TEXHOJIOTHI1, HCIOJIb3YEeMBIX /IJISI 0CBOEHUS JUCHUILUIHHBI (MOIYJIs), BKIIOYAsI
nepevyeHb NPOrpaMMHOrO 00ecneyeHns1 U HH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM

Hanpagsnenue noarorosku:_05.03.06 - Sxoorus ¥ NpUPOIONOIb30BaHIE
ITpoduab noaroToBKM: DKOJIOrUA U YIPABIEHUE OKPYKAIOMIEH cpe/ion

Kpanuukanus BeITyCKHUKA:_OaKanapp

dopma oOydeHust: 0UHOe

SI3bIK 0OyUEeHMS: PYCCKMIA

Ton Havana o0yueHus1 Mo o0pa3oBaTesibHON nporpamme: 2024

OcBoeHye JUCLUIUIMHBL (MOYJIs1) IPeAoaraeT HCIO0JIb30BaHKE CIEAYIOIIEro IPOrpaMMHOrO 00ecreueH s 1
MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM:

Oneparmonnas cucrema Microsoft Windows 7 Ipodeccnonansaast wim Windows XP (Volume License)

IMaket ocucHoro nporpammuoro odecrneuenust Microsoft Office 365 nnu Microsoft Office Professional plus 2010
Bpayzep Mozilla Firefox

Bpayzep Google Chrome

Adobe Reader XI umu Adobe Acrobat Reader DC

Kaspersky Endpoint Security ams Windows

Y4ebHO-MeToqruecKas JIMTepaTypa Uit JaHHOW JUCIUIUIMHBI UMEETCs! B HAJIMYUH B 3JIEKTPOHHO-OMOIMOTEYHON CHCTEMe
"ZNANIUM.COM", noctyn k kotopoii npenocrasiien ooydaommmest. D5C "ZNANIUM.COM" conep:xuT npon3BeaeHHs
KPYIMHENIINX POCCUIICKUX YUEHBIX, PyKOBOJUTEJIEN FOCYy JapCTBEHHBIX OPTraHoB, MperoAaBaTesield BeIyIUX By30B CTPaHsbI,
BBICOKOKBAJIM(PUIIMPOBAHHBIX CIIEMAJIMCTOB B pa3uuHbIX cpepax 6uzHeca. Ponp 6ubnmmorekn chopMrpoBaH C yIeTOM BCEX
M3MEHEHNI 00pa30BaTeNIbHBIX CTAHAAPTOB 1 BKJIIOYAET YIeOHUKH, YUeOHbIe TOCOOMSs, yUeOHO-METOANYECKHE KOMILIIEKCHI,
MoHorpacuu, aBTopedeparTsl, JUCCEPTALUN, SHIUKIONEINH, CIIOBAPH U CIIPABOYHNKH, 3aKOHOAATEIbHO-HOPMAaTUBHBIE
JOKYMEHTHI, CIIeLIAaJIbHbIE TIEPHOINYECKUE N3aHU U U3JaHN, BHITyCKaeMble M3/1aTeIbCTBaMU By30B. B HacTosiee BpeMs
3BbC ZNANIUM.COM cooTBeTcTBYyeT BCeM TpeOoBaHUSIM (hefiepalIbHBIX TOCYJAPCTBEHHBIX 00pa30BaTeIbHBIX CTAHJAPTOB
Bhiciiero oopasoanusi (PI'OC BO) HOBOTO MOKOJICHUSI.
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