OEAEPAJIBHOE I'OCYJAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE YYPE-
XKAEHUE BBICIIET'O OBPA3OBAHUA
«KAMYATCKUIM TOCYJAPCTBEHHBIM TEXHUYECKU YHUBEPCUTET»
(®I'bOY BO «Kamuat[ ' TVY»)

®AKYJIbTET UHOOPMAILIMOHHBIX TEXHOJIOI' M, SKOHOMUKU U YIIPABJIEHU A

Kadenpa «HpopmaimoHHbIe CUCTEMBI»

/JIM. Xopomman/
«21» nexabps 2023 T.

PABOYAS ITPOI'PAMMA JTUCIIUITJIMHBI

((KOMHI)IOTeprIe TEXHOJOI'HM H CTATUCTHYICCKHUE METOAbI

B 3KOJIOI'MM 1 IIPUPOAOIIOJIb30BAHUN>
HaIpapJICHHE MOJIrOTOBKH (CHEHATbHOCTB )
05.04.06 «Dxonorus u NpUpPOAOIIOJIL30BAHUE
(YpOBEHB MOATOTOBKH - MarucTpaTypa)
HAIpPaBJICHHOCTH (IPOQHIIb)
«IIpuponononb3oBaHuE»

[TerponasnoBck-Kamuarckuit,
2023 .



Pabouas mporpamma qucHuIuIMHbl coctaBieHa Ha ocHoBaHuu ®I'OC BO nampaBienus moaro-
ToBKM 05.04.06 «DKo0n0rus 1 mpupoa0noIb30BAHUEY.

CocraBurens paboueil nporpaMmbl

3asenyromuit kadenpoit UC, a.1.1H., mpodecco, N.T". IIporieHko

Pabouas mporpamMmMa paccMoTpeHa Ha 3acenanuu kadenpsl « THGOpMamOHHbBIE CHCTEMBD»
«20» nexabps 2023 r., npotokoin Ned

3aBenyrommii kadenpoit UC, n.1.1H., mpodeccop
«20» nexabps 2023 r., mporokon Ned

N.I'. IIpouenko




1. EJIV ¥ 3BATAYM YYEFHOM JUCHUTIJIAHBI

JucuunnuHa «KoMOploTepHbIE TEXHOJIOTHHU U CTATUCTUYECKUE METOIbl B 3KOJOIMH U
MIPUPOJIONIOIB30BAHMUI» OTHOCUTCS K 00513aTEIbHOM YacTH B CTPYKTYpe OCHOBHOM 00pa3oBaTeb-
HOW MPOTPaAMMBL.

Heabto ocBoeHUs: AUCUUILIMHBI «KOMITbIOTEPHBIE TEXHOJIOTUU M CTATUCTUYECKHUE METO/IbI B
9KOJIOTUU M MPHPOAOIOJIL30BAHUNY SBIAETCS (POPMUPOBAHHE y 00yIaeMbIX HABBHIKOB KOMITBIO-
TEPHOTO MOJICIMPOBAHUS U CTATUCTUUECKOW 00pabOTKU JaHHBIX IS TpodecCHOHaIbHONW Hay4-
HOM U MPAaKTUYECKOU N EATEIbHOCTH.

3agayamu U3ydeHus AUCUUIIINHBI «KOMIBIOTEpHBIE TEXHOJIOTHUHU U CTATUCTHYECKUE METO/IbI
B 9KOJIOTUU U IPUPOIOTIOIH30BAHUI SIBIISETCS .

— aKTyaJM3alys MaTeMaTHIeCKOro armapara Mo CTaTUCTHIeCKOH 00paboTKe JaHHBIX C UC-
MOJIb30BaHUEM CIIEIIMATM3UPOBAHHBIX TAKETOB MPUKIIAAHBIX IPOrPAMM;

— 3aKpeNuTh MOJy4YEHHBIX paHee 3HAaHUS B 00J1aCTH MOJIETIMPOBAHUS CIIyYaiHBIX ITPOLIECCOB;

— BBIIIOJIHEHHE NTPOEKTA 110 MOJEIMPOBAHHUIO PEATIBLHOIO MTPOLIECCa HA OCHOBE y4eOHOro MpH-
Mmepa.

MarucTtpaHT JOJIKEH:

3namy:

— COBPEMEHHbIE KOMIIbIOTEPHBIE TEXHOJIOTMH, NIPUMEHSIEMbIE NP cOOpe, XpaHEeHUH, 00pa-
00TKe, aHau3€ U nepeaaye HHPopMaluy B 00J1aCTH 3KOJIOTUHU U ITPUPOAOI0JIb30BAHUS;

— YHCJIEHHBbIE METOAbI, HUCIOJIb3yeMblE JJISI PEUICHUs 3aJad I'€03KOJOTUH, THIPOre0JIOruH,
AKCILTyaTallii T€OTEPMAIIbHBIX, HEPTIHBIX U Ta30BbIX MecTopoxaeHui u [1XT;

— NPUHIUIBI O (POBKYU reorpauieckux KapT;

— BO3MOXKHOCTH KOMITbIOTEPHOM I'paMKH JIJIs IPECTaBICHUS I€0JIOrHYeCKOi, THAPOreosio-
TUYECKOM, TEOTEPMUYECKOM, TeOPH3NIECKON U Ipyroi nHdopMaI uu.

Yuemu:

— MPOBOAUTH CTATUCTHUECKYI0 00pabOTKY JaHHBIX C UCMOJIb30BAHUEM KOMIIbIOTEPHBIX MPO-
rpamm;

— CTPOUTH IBYX U TPEXMEPHBIC MOJICTIH I'€OTEPMANbHBIX, HEQTSIHBIX U Ta30BBIX MECTOPOXKIE-
HUH C UCTIOJIb30BAHUEM YHUBEPCAJIbHBIX U CHEIMATN3M POBAHHBIX IIPOrpaMM KOMITBIOTEPHOM rpa-
bukw.

Brademns:

— MaTeMaTHYECKUM anmnapaToM MOJCIUPOBAHUS CIOKHBIX CUCTEM;

— HaBBIKAMHU MPOBEJEHUS UCCIEIOBAHUMN C UCIOIb30BAHUEM COBPEMEHHBIX IOJIXOJ0B U Me-
TOJIOB, allIAPATYpPbl U BHIYUCIUTENBHBIX KOMIIJIEKCOB.

HUmemsb npedcmasnenue

— O COBPEMEHHBIX TPOrPAMMHBIX CPEAICTBAX MATEMATHUYECKOTO MOICIIMPOBAHUS.

TpeOoBaHus K pe3yJbTaTaM 0CBOEHHSI OCHOBHBIX 00pa30BaTe/IbHBIX IPOrpaMM
NOJATr0OTOBKH CHEHATNCTA

B pe3ynbraTe u3yyeHus AUCHMIIIIMHBI Y CTYACHTA JOJDKHBI OBITh CHOPMHUPOBAHBI CIIEAYIOLIHE
KOMIIETEHIIUHU:

— CIIOCOOEH pemiaTh 3aJa4M NpoQeccuOHaIbHOM 1eATENbHOCTH B 00J1aCTH 9KOJIOTHH, TPUPO-
JIOIIOJIb30BAHUS U OXPAHBI IPUPOJIBI C UCTIONB30BAaHUEM MH()OPMAIIMOHHO-KOMMYHUKAIIMOHHBIX,
B TOM uucIie reouHpopmaroHHbix TexHomoruit (OIK-5).

[Tnanupyemble pe3ynbTaTbl 00yUeHUs IPH U3Y4EHUH AU CIUIUIUHBL, COOTHECEHHBIE C IUIaHUPY-
€MBbIMHU Pe3yJIbTaTAMU OCBOEHUs 00pa30BaTEIbHON MPOrpaMMBbI, Ipe/ICTaBlIeHbI B Tabmuie 1.



Tabmuma 1 - [Tnanupyemsie pe3ynbTaThl 00y4eHUS TPU U3YYEHUH AU CIUIUIMHBI, COOTHECEHHBIE
C IJTAHUPYEMBIMU PE3yJIbTaTAMHU OCBOSHHS 00Pa30BaTEILHOW TPOTPaMMBL.

[Inanupyemsle pe-
Kon Kon n nHaumenoBanue o
3YyJIbTaThl OCBOEHMS [Inanmpyemsrii pe3ynbraTr 00yde- Kon nokaza-
KOMIIE- N WHIMKATOpa JOCTH-
06paSOBaTCJ'ILHOI/I HUSA IO JUCHUIIIINHE TEJIsI OCBOCHUS
TCHIOUN KCHUA
TIPOrpaMMBbl
3HaTh:
— yncnenHsle Metombl, wuc- | 3(OIK-5)1
IIOJIb3YEMBIE IS PEILICHHUS 3a-
Jlad TE€0dKOJIOTMH, THIPOreo-
JIOTHH, SKCIIyaTallluu reoTep-
MaJbHBIX, HEPTAHBIX U Ta30-
BbIX MecTopoxaeHuit u 11XI;
— TIPUHIIAIIBI O POBKH T'€0-
rpauyecKux Kapr; 3(OIK-5)2
— BO3MOKHOCTH KOMIIBIOTEP-
CoCOo0€eH pe- HOW Tpaduku s npencras- | 3(OIK-5)3
maTh 3a7a4u JIEHUs] TE0JOTMYEecKO, THl-
npocdeccuo- pOreoIOrH4ecKoi, reoTepMu-
HaJIbHOU Jiesi- 4yeckol, reo(u3nueckod u
TEJIHHOCTH B 00- VI3 omk-5 JIpyroii nH(opmauu.
JIACTH 3KOJIOTUH, YMEET HCIIONB30 YMmersb:
HIPHUPOIOIIOJIb- — mpoBoauth  cratuctuue- | Y (OINK-5)1
BaTh UH(pOpMALIH-
30BaHUS U CKyI0 00paOOTKy IaHHBIX C
OHHO-KOMMYHH-
OIIK-5 | oxpaHsl Ipu- HCIOJIb30BAHUEM  KOMIIbIO-
KallMOHHBIE, B
POJbI C UCIOJIb- TE€PHBIX IIPOrpaMM;
TOM YUCJIE TEOUH- .
30BaHUEM UH- — CTPOUTHh JBYX M TpEXMeEp-
(dbopmanmoHHbIe P JBYX P p Y(OIIK-5)2
(hopManroHHO- HbI€ MOJIENTU T€OTePMAJIbHBIX,
TEXHOJIOTUH
KOMM yHUKAaIU- HEPTSIHBIX U Ta30BBIX MECTO-
OHHBIX, B TOM POXKJIEHHUH C UCIIOJIB30BAHUEM
YUCIE TE€OUH- YHUBEPCAJIBHBIX U CHEIHATN-
(hopMalIMOHHBIX 3UPOBAHHBIX MPOTpaMM KOM-
TEXHOJIOTUI MBIOTEPHOU TpaduKH.
Baagern:
— mateMaTthdeckum anmapa- | B(OIIK-5)1
TOM MOJEIUPOBAHUSA CIOXK-
HBIX CUCTEM;
— HaBbIKAMH MPOBEIECHUS HC-
o B(OIK-5)2
CIIEIOBAaHUI C HCIIOJb30Ba-
HHUEM COBPEMEHHBIX IOJXO-
JIOB ¥ METO/10B, allllapaTyphl U
BBIYMCIUTEIbHBIX KOMILJIEK-
COB.

2. MECTO JUCIAILJIMHBI B CTPYKTYPE OBPA3BOBATEJBbHOM
ITPOI'PAMMBbI

HucnunnrHa «KoMIbIOTEpHBIE TEXHOJOTHU W CTaTUCTUYECKHE METOJBI B JKOJOTHUU U
MIPUPOJIOTIOIB30BAHUI» OTHOCUTCS K 005I3aTENBHOM YacTH B CTPYKTYpe OCHOBHOW 00pa3oBaTeb-
HOIi TporpaMMbl. Kypc mo3BosisieT 1ate OyAyIM MarucTpaM TeopeTHdecKue 3HaHus U chopMu-
pOBaTh y HUX MPAKTUYCCKHE HABBIKK KOMIIBIOTEPHOT'O MOJICITMPOBAHUS U CTATHCTUYECKON 00pa-
OOTKM TaHHBIX JJIs1 TPO(HECCHOHATLHON HAyYHOW U TTPAKTUYECKOMN ACATEIBHOCTH.
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3. COAEP) KAHUE JUCHUIIJIMHBI

3.1. TeMaTn4ecKkHii JIAH JUCHUILIAHBI

= | KoHrakTHas paGota N0
=i 10 BUJaM y4eOHbIX | & ° 5 E
= 3aHATUH Z g =
< =) E‘ =® o) E
0 o < = S 3
Beero | & = 4| & Z E B 5 g 2 =
HaumeHOBaHUE pa3enoB U TeM 2 = 22 2E| 538 == = A
4acoB Z, = Sz c8 =8 = I 7 g
S = | EE| &8 87 = 2 5
£ Z Ex| & = = S
= i = 8| S | & Q 5 E
> = 8 &l 83| O S & s
< S| R E ~ Oz
Ouynas gpopma 00yuenus
Tema 1. BBenennie B KOMIbIOTEPHbBIE
TEXHOJIOTUU U CTATHCTUYECKUE METO/IbI 14 2 2 - 12 Ompoc
B 9KOJIOTUU U TPUPOIOTIOIH30BAHUH.
Tema 2 [IpyHIUIIBI U TEXHOJIOTHH YUC- Omnpoc,
46 | 16 | 4 12 | 30
JICHHOT'O MOJIEJIMPOBAHUSI. P3
Tema 3. IIpumenenus ' IC texnouo- Ompoc,
TU 11 000CHOBaHMS, COOPKY U aHa- 48 | 18 | 6 12 | 30 P3
JIM3a T€02KOJIOTHYECKHX MOJIeTIeH .
3a4er ¢ OLICHKON
Beero | 108 | 36 | 12 - 24 | 72
3aounas popma obyuenus
Tema 1. BBefenre B KOMIIbIOTEPHbBIC
TEXHOJIOTUH U CTATUCTUYECKUE METOIBI 14 2 2 - 12 Onpoc
B 9KOJIOTMH U IPUPOONOIb30BAHHH.
Tema 2 [IpyHIUIIBI ¥ TEXHOJIOTUH YUC- 16 6 6 40 Ompoc,
JICHHOT'O MOJIETTUPOBAHUS. P3
Tema 3. IIpumenenus ['IC texnouno- Ompoc,
TUil 711 000CHOBaHMs, COOPKHU U aHa- 48 4 - 4 | 40 P3
JIM3a T€03KO0JIOTHYECKUX MOJIETEH.
3ayer ¢ OLIEHKOU 4
Beero | 108 | 12 2 - 10 | 92 4

3.2. OnucaHue coiep:KaHUsl TUCHUTIIHHBI

Tpemuii cemecmpl2 kypc

Tema 1. Jlexius Nel. BBeaeHne B KOMIBbIOTEPHBIE TEXHOIOTUU U CTATUCTUYECKUE METOBI
B 9KOJIOTMU U IPUPOJIONOJIb30BAHUN

Paccmampueaemvie 6onpocul:

[Tpumeps! ucnonbzoBanuss TOUGH2/TOUGHREACT moneneii: BocnpousBeaeHUE YCI0-
BUI (POpPMUPOBAHMS U 3KCILUIyaTallUM M€OTEPMAJIbHBIX, HE(TAHBIX U I'a30BBIX MECTOPOXKACHUI;
onucanue npoueccoB murpanun 3arpszaurens (VOC) B rpyHTOBBIX Boaax; 3akauka CO2 B THI-
POreoorn4ecKre pe3epByapsbl ¢ MOIJIOMEHNEM B )KUJIKYIO0, Fa30BYI0 U MUHEPaJIbHYIO (ha3bl; pazo-
I'PEB MPU 3aKaYKe BEICOKOAKTUBHBIX PAO B BOJJOHOCHbBIE TOPU3OHTHI.

CPC no teme 1. IloaroroBka K JEKIUsM; U3y4€HUE TOMOJIHUTEILHOTO TEOPETUIECKOT 0 Ma-
Tepuaia; MoAroTOBKAa TEOPETUYECKOr0 MaTeprasa U JaHHBIX JUIsl BBIIIOJIHEHUS 1a00paTOPHBIX pa-
00T; MOATOTOBKA U MPOXOKJACHUE TECTUPOBAHUSI.

Tema 2. Jlexius No2. [IpuHIIUIIBI M TEXHOJIOTUU YHUCIEHHOTO MOJIEIMPOBAHMUS.

Paccmampueaemvie gonpocul:

KonnenrtyanbHubie Moaenu. @u3nyeckue OCHOBBI M YIPABIIAIOIINE MAaTEMAaTUUECKHE YPaB-
HEHMs, MeTolbl ux pemeHus. [IpuHnunel cocraBiaeHust moneneil. IlporpamMHoe obecneueHue
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(TOUGH2, PetraSim), MOy COCTOSIHUSI, T€HEpaIisl BEIUUCIUTEIBHBIX CETOK, 3aIaHHE HaYalb-
HBIX, TPAaHUYHBIX YCJIOBUH, MaTepHabHble CBOWCTBA U 30HHPOBAHME MOJIENHU, TEXHOJOTUS BbI-
MIOJTHEHUSI MOJIENIMPOBaHuUs (IIapaMeTphl BBIIOJHEHUS U BbIBOJA PE3YJIbTaTOB, aHAJIU3 pe3yJibTa-
TOB MozeupoBanus). O630p pykoBozacTBa 1o ucnoib3oBanuio TOUGH2 (LBNL-43134). I'ene-
parys MOJUTOHABHBIX M MPSMOYTOJIEHBIX BBIUUCIUTEIBHBIX CETOK C YUYE€TOM JBOWHON MOPHCTO-
CTU, HETOPU30HTAIBHOTO 3aJI€TaHysl IJIACTOB M HAJIMYUS Pa3JIOMOB, MOJIEIMPOBaHUE HEHAPYIIICH-
HOT'O COCTOSTHUS, 33/IaHH€ Ha MOJIETIH TOOBIUYHBIX H WHKEKIIMOHHBIX CKBaXKWH, 3D aHamm3 pe3yib-
TaTOB.

Jlabopamopnas paboma Nel. IlsTutoueuHas cxema pa3paboTKu re0TepMajIbHOIO PE3EPBY-
apa miuacToBoro tuma, MoayJsb coctostaust EOS1 (3amaua RFP) [29, cTp. 7].

Jlabopamopuas paboma Ne2. MonenupoBaHU€e €CTECTBEHHOT'O COCTOSIHUS U AKCILTyaTalluu
TPEXMEPHOT0 IT'€0TEPMaJIbHOIO pe3epByapa ¢ yueTOM MPUTOKA MIyOMHHOI'O TENJIOHOCHUTENS, pa3-
Ipy3KH U penbeda obnacTu HHPUIBTPAIIMOHHOTO MUTaHusL, MOAyJb coctostaus EOS1 (3amaya 3D
Contour) [29, cTp. 17].

Jlabopamopnuas paboma Ne3. PazorpeB KoHTelHEpa C paJluOaKTUBHBIMUA OTXO/IaMU B 30HE
HEMNOoJIHOTO BojoHackIeHus (3agavya Heat Pipe in Cylindrical) [29, cTp. 39].

Jlabopamopuas paboma Ne4. 3arps3HeHUE 30HBI adpalluu JETYYUMU OPraHUYECKUMHU Be-
mectBamu (VOC, volatile organic chemicals) [29, ctp. 51].

CPC mo Teme 2. [ToaroroBka K JIEKIUAM; H3y4CHUE JIUTEPATYPHI 110 OOIMM METOAaM MaTe-
MaTH4YEeCKOro MojenupoBanus [1-7], u3yueHue AOMOIHUTEIBHOIO TEOPETUYECKOrO MaTepHraa;
MOJTrOTOBKA TEOPETUYECKOT0 MaTepHralia M JaHHBIX JJIsl BBIMOJHEHUS Ja00paTopHbIX paboT; mo-
TOTOBKA M MPOXOXKACHUE TECTUPOBAHUS

IIpumepnvie memvl pegpepamos:

. Cpena monenmupoBanus MATLAB.

. Cpena monenupoBanust Simulink.

. IIporpaMMHBI€ cpeicTBa U METOABI MOJEIMPOBAHUS T€0TEPMANIbHBIX ITPOLIECCOB.

. IIporpaMMHBI€ cpeicTBa U METOABI MOJEIMPOBAHUS NIPOLIECCOB TETLIION EPEHOCA.

. [IporpamMMHBI€ CpesCcTBAa M METOIbI MOJIEIMPOBAHUS MTPOIIECCOB MU Dy3UH.

. [IporpaMMHBIe cpeicTBa U METOABI MOJEIMPOBAHUS NPOLIECCOB pa3pyILICHUS.

. [IporpaMMHBIe cpeicTBa U METOABI MOJEIMPOBAHUS MPOLIECCOB TUDPy3HH.

. [IporpaMMHBIe cpeicTBa U METOABI MOJEIMPOBAHUS MPOLIECCOB YIIPYToi AeGopMaiui.
. [IporpaMMHBI€ cpeicTBa U METOABI MOJEIMPOBAHUS JIMHEHHBIX KOJIEeOaHNH.

10. I[IporpamMMHBIE CPEACTBA U METOJIBI MOJEIUPOBAHUS HEJTMHEHHBIX KOJIEOaHUH.

11. Meron KOHEUHBIX Pa3HOCTEN B IPOrPaMMHBIX MaKeTaxX MOJEIMPOBAHUS.

12. MeTton KOHEUHBIX 00BEMOB B IPOTPAMMHBIX MTaKeTaX MOJETHUPOBAHUSI.

13. MeTox KOHEUHBIX JIEMEHTOB B IPOTPaMMHBIX [TaKETaX MOJEINPOBAHHUSL.

14. Metonbl ONTUMH3AIMN B MATEMAaTHYECKHX TPOrPaMMHBIX ITaKeTax.

Tema 3. Jlexuust Ne3. [Tpumenenns I'MIC Texnonoruii st 000cHOBaHMs, COOPKHU 1 aHAIN3A
I€09KOJIOTHYECKUX MOJIEINIEH.

Paccmampueaemvie sonpocwi:

Surfer-11 xapTupoBaHue U COCTaBJICHHE pa3pe30B HEPTAHBIX, rA30BBIX, THIPOrEOIOTHYE-
CKUX H Te0TepMallbHBIX PE3€pPBYapOB, 30H 3arpsi3HEHUS, UHTErpalus C CEHCMHUYECKUMHU J1aH-
HBIMH, T€0CTaTUCTUUCCKHI aHanu3 2D naHHbIX, Strater-4 waTerpanus reoGu3nyecKux Uuccieno-
BaHMil CKBaXMH U I'€0JIOTMYECKUX JaHHbIX, Grapher-9 ananu3 ucTOpUU SKCIUTyaTAllUK M CE30H-
HBIX K3MEHCHUH, TeocTaTucTHYecKuit anamu3 1 D nanueix, MapViewer-7, Didger-4,5 kaaun6GpoBka
u onudpoBka Kapt u rpaduueckort mHpopmarmu, VOXler-2 TpexmepHas BHU3yalU3alus MPO-
CTPaHCTBEHHBIX 0OBEKTOB.

Jlabopamopnasa paboma Ne5. ]JleficTByomue BYIKaHbI U THAPOTEpMAJbHBIE CHCTEMBI
Kamuatku [29, cTp. 75].
Jlabopamopnas paboma Ne6. Pactipenenenue 3eMIIETPsICEHUH B TUTaHe U pa3pese [29, cTp.

O o0O~NO Ok WDN B

78].
Jlabopamopnas paboma Ne7. Tlocrpoerue TormokapTsi [29, cTp. 82].
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Jlabopamopnas paboma Ne8. O6paboTKa pe3yabTaTOB SKCIIEPUMEHTOB MO OIEHKE BJIUS-
HUS TTApaMeTPOB TEXHOJIIOTHYECKOTO TpoIiecca Ha Ka4eCTBO XapaKTEPUCTHKU MPOITYKIUH B TIPO-
rpamme MS Excel [29, ctp. 87].

Jlabopamopnas paboma Ne9. O6paboTka pe3yabTaTOB IKCIIEPUMEHTOB 1O OIEHKE BJIHS-
HUS TTAPaMETPOB TEXHOJIOTMYECKOT0 MpoIiecca Ha Ka4eCTBO XapaKTepUCTUKH MPOTYKIIUU B MPO-
rpamme MATLAB [29, cTp. 99].

CPC o teme 3. ITonroroBka K JEKIUAM; U3ydEHUE JIUTEPATYPHI 1O OOIIIMM METO/IaM MaTe-
MaTHYECKOro MoJeiupoBanus [8-28], u3yueHue JOMOTHUTEIFHOTO TEOPETHUECKOr0 MaTepraa;
MOJIrOTOBKA TEOPETHUECKOT0 MaTepralia M JaHHBIX JIJIS BBIIOJIHEHUS JIAOOPAaTOPHBIX paboT; Mo -
TOTOBKA M MPOXOXKICHUE TECTUPOBAHUS
IIpumepnvie memul pehepamos:

. MonenupoBaHue CKBaKHH PEHHKEKIIHH.

. MozenrpoBaHue MpoIeccoB pacpoCTpaHEHUs 3arpsI3HECHHA.

. MonenupoBaHue MpOIeCCOB TEIJIOBBIACIEHUSI.

. BoamoxuocTu mporpammer Surfer.

. BoamoxkHocTH mporpamMmbl Didger.

. BosmoxuocTtu nmporpammer ORIGIN.

. MeTonpl BU3yallbHOTO MIPECTAaBICHUS KapTorpaguieckon HHpOpMauu.
. [locnoiinoe mpencraBienne kaprorpaduyeckor uHGopMaIuu.

. MeTozpl 1 IporpaMMHBIE CPECTBA MOCTPOEHUS KapT.

10. Metoasl ¥ pOrpaMMHBIE CPEICTBA MOCTPOCHUS TPEXMEPHBIX MOZENel 00bEKTOB I'e0-
JIOrOpa3BeIKU U TOOBIYH PECYpPCOB.

11. MeToabl cTaTHCTHYECKOM 00pabOTKK JaHHBIX B mporpamme MS Excel.

12. MeTonbl cTaTHCTHYECKOM 00pabOTKK AaHHBIX B mporpamme Matlab.

13. Merons! cratuctuyeckoil 00padoTku naHHbIX B mporpamme STATISTICA.

OO ~NO O WNPE

4. YYHEBHO-METOJAUYECKOE OBECIIEYEHHUE
JIJIS1 CAMOCTOSTEJBHON PABOTHI OBYYAIOIIUXCS

B nenom BHeaynuTopHas caMoCTOsATeIbHAsE paboTa o0ydaromierocs Npu U3y4eHUH Kypca
BKJIOYAET B ce0sl ClieAyIolue BUAbI padoT:

- mpopaboTKa (M3ydeHue) MaTepPUaIoB JIEKIUH;

- YTeHUE U MpopaboTKa PeKOMEHI0BaHHOH OCHOBHOMW U JIOMIOJIHUTENBLHOMN JIUTEPATYPHI;

- IOJIrOTOBKA K JJaOOPaTOpHBIM paboTam;

- IIOUCK U ITpopaboTKa MaTeprasioB U3 VHTepHET-pecypcoB, NEPUOIUIECKOM M1e4aTy;

- BBIIIOJIHEHU € JIOMAIIIHUX 3aJJaHUH B (hopMe TBOPUECKUX (ITPOOJIEMHO-TION CKOBBIX, TPYIIIO-
BBIX) 3a1aHUH, Kelc-CTau, 10KJIa/10B;

- IOATOTOBKA MPE3CHTALMM JIUI MJUIIOCTPALUK JOKJIA10B;

- BBIITOJIHEHHUE TECTOBBIX 3aJaHUM;

- IOATOTOBKA K TECTUPOBAHUIO;

- IOJIFOTOBKA K TEKYILEMY U UTOrOBOMY (IIPOMEXYTOUYHAs aTTeCTalUs) KOHTPOJIIO 3HaHUH
10 JUCLIUIINHE.

OcHOBHast 10J11 CaMOCTOSITEIbHOW paboThl 00YUYaAIOUIMXCS MPUXOAUTCS HA MOATOTOBKY K
71ab0paToOpHbIM paboTa U TECTUPOBAHUIO, TEMATHKA KOTOPBIX MOJHOCTHIO OXBATBHIBAET COAEpXKa-
Hue Kypca. CamocrosTenpHas padoTa 110 OAr0TOBKE K TECTUPOBAHUIO U JJaOOPaTOPHBIM paboTam
Mpe/rnogaraeT yMeHue paborath ¢ mepBUYHON HH(pOpMaIuei.

Jns mpoBeneHus] MPaKTHYECKUX 3aHSATHH, IS CAMOCTOSTENBHOW PabOThl MCIONB3yeTcs
y4e0HO-METOIUYCCKUE TTOCOOHS.



5. PEKOMEHAYEMAS JIMTEPATYPA

5.1. OcHoBHas auTEpaTypa
1. Teopust BEpOSITHOCTEH U MaTeMaTHYeCKas CTAaTHCTHKA. MaTeMaTHIeCKue MOJICIH: yIe0.
nocobue / B.Jl. MaTinoB [u ap.]. — M.: Akagemus, 2009.
2. XKunkos E.H. BerauciaurenbHast MaTeMaTHKa : yueO. mocooue. — M.: Akagemus, 2010.

5.2. lonoTHUTEJIbHAS JTUTEpPaTypa

1. BorocnoBckumit B. A. Dxonorudeckas reopusuka: Yued. nmocod./ B. A. borocmosckuit,
A. 1. Kuramun, B. K. Xmenesckoii. - M.:MI'Y, 2000.

2. byropuna M.B. NHxeHepHast 9KOJIOTUS M SKOJOTHIECKUI MEHEeDKMEHT: yueOHuk/ M.B.
Byropuna [u ap.]; mox pen. H.W. BanoBa, 1.M. ®anuna. - M.: Jloroc, 2006.

3. Fomunpia A.H. TIpoMbliiiieHHass 3KOJOTHST U MOHHUTOPUHT 3arps3HEHUS HPUPOIHON
cpenbl: yueOHuK. - M.: Onukc, 2007.

4. Kuproxun A.B. MoaenupoBanue reoTepMaibHBIX MpoleccoB: yued. mocobue. - [lerpo-
maBioBck-Kamuarckuii: KI'TTY, 2004.

5. Camapckuii A.A. Matematuueckoe monenuposanue: Unen. Meroael. I1pumepsl. — M.:
®um3mariut, 2002.

6. Cemenenko M.I'. Beenenne B maTemaTrueckoe moaenmpoBanue. — M.:Conon-P, 2002.

5.3. MeTonnyeckue yKa3aHusl K M3y4eHUIO AUCUUILIHHBI.

1. Kuproxun A.B. KoMmnbroTepHble TEXHOJIOTMU U CTATUCTHYECKUE METO/bl B 3KOJIOTUU U
IIPUPOJIOTIOIb30BaHMH. [IporpamMmma Kypca U METOIMYECKIE YKAa3aHUS K BBIIIOJIHEHUIO JJabopaTop-
HBIX paboT JJIs CTY/I€HTOB HallpaBiieHUs NMOAroToBKU Maructpos 05.04.06 «Okonorust u npupo-
JIOTI0JIb30BAHMEN.

6. ®OHJI OLIEHOYHBIX CPEJICTB JIJIsI IPOBEJEHUS IPOMEXYTOUYHOM
ATTECTAIIMA OBYYAIOIIUXCH 11O JUCHUIIJIMHE

@®oH/ OI[EHOYHBIX CPEACTB JIi MPOBEICHHS MPOMEKYTOUYHONW aTTEeCTallMi 00Yy4aroIuXcs
o nuctumuimHe « KoMnbploTepHbIe TEXHOIOTUY U CTATUCTUYECKHE METO/IbI B OKOJIOTUU U TIPUPO-
JI0TI0JIb30BAHUN »» TIPEICTABJIEH B PUJIOKEHUH K pabouell mporpaMme TUCIUIUIMHBI U BKIIOYAET
B ce0sL:
® [IepeueHb KOMIIETEHIIMH C YKa3aHHEM 3TanoB UX (pOPMHPOBAHUS B MPOLECCE OCBOEHUS
00pa3oBaTeIbHON TPOrPAMMBI;
® OIMCAaHME NTOKA3aTeNel U KpUTEPUEB OLIEHUBAHUS KOMIIETEHIIMI Ha pa3JIMuHbIX dTanax ux
(opMupOBaHUs, ONMCAHUE IIKAJ OLlEHUBAHMUS;
® TUIOBbIE KOHTPOJIbHBIE 3aJjaHUsl UJIM MaTepuaibl, HEOOXOAUMBIE ISl OLEHKU 3HAaHUH,
YMEHHUIA, HABBIKOB U (WUJIM) OMbITA 1€ATEeIbHOCTH, XapaKTEPU3YIOLIMX ATAIbl (JOPMHUPOBAHUSI KOM-
MIETECHITNH;
® METOIMYECKUE MaTepHalIbl, ONpENEAI0NMe IPOLEAYPhl OLlEHUBAaHUS 3HAHUM, YMEHUH,
HABBIKOB U (WJIH) OMBITA [EATETHHOCTH, XapaKTePU3YIOIIUX dTAIbl (POPMUPOBAHHS KOMITIETCHIIUH.
@DOH/| OLIEHOYHBIX CPEJICTB COAEPIKHUT:
1. KomrmuiekT 3agaHuii 1jis 1a00paTOPHBIX padOT IO MOIYJISIM;
2. TecroBble 3ajaHus ISl KOHTPOJISL YCBOEHHS MaTepHaia.
3. IlepeueHb BOIPOCOB K MPOMEKYTOYHOM aTTECTAI[HH.
4. KommiekT OMJIETOB K TPOMEKYTOUHOM aTTECTAIIUH.
IlepeyeHb BOOPOCOB K UTOTOBOMY KOHTPOJIIO 3HAHUM
1. KoHuentyasbHbIe MOZIETN I'€0IKOIOIMYECKUX OOBEKTOB U PE3epByapoB MOI3EMHBIX (DITIOH-

JO0B.
2. Ousnyeckre U XUMUYECKHE OCHOBEI I'€0IKOJIOI MU ECKIX MOJICTICH.
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3. Yopansromye MaTeMaTH4eCKUe YpaBHEHUs MHOTO(ha3HOM MHOIOKOMIIOHEHTHOW HEH30Tep-
MHUUECKON reo(pUIbTPALMU C YIETOM XUMUYECKOI O B3aUMO/IeHCTBIS (PIIFOMI-10pO/a.

4. BoruucimrenbHble CeTKH. IHTerpo-KOHEeUH0-pa3HOCTHBIN METO/.

5. Onpenenenne reoMeTprn MOJIETICH.

6. HavanbHbIC yCIIOBHSL.

7. 'paHUYHbBIC YCIIOBUSL.

8. MarepralbHbIE CBOMCTBA MOJICTICH.

9. 3ayaHue Ha MOJIENN CKBaYKHH.

10. Onpenenenue Ha MOZIENHN Pa3IOMOB.

11. Onpenenenue Ha MOJIENH TJIACTOB.

12. TOUGH?2

13. PetraSim

14. EOS1

15. EOS3.

16. EOS7, EOST7R.

17. EWASG.

18. ECO2N.

19. TMVOC.

20. TOUGHREACT.

21. Surfer-11.

22. Grapher-9.

23. Didger-4.

24. Strater-4.

25. Voxler-2.

26. Fortran Composer.

27. I'eoTepmanbHbIE MECTOPOXKICHUSL.

28. I'a30K0H IeHCATHBIE U He(DTSHBIC 3aJICHKH.

29. VOC, 3arpsi3HeHH e TUAPOre0JIOTHYECKUX Pe3epBYyapoB.

30. MecTopokaeHHs TO/I3MHBIX BO/.

31. [omroHb! 3aX0pOHEHHSI IPOMCTOKOB ¥ kuakux PAO.

32. Mopnen 3arpsi3HeHHUsI B OTKPBITHIX BOIOEMaX.

33. Monenu 3arpsi3HeHUsI B aTMocdepe.

34. Ucnionp3oBanne qaHHbix GPS HaBuranuu 1 re03KoJIOrMYEeCKUX 3a1ay.

35. Brruncienue cpegHero, pa3dopoca, AUCIEPCUN M CTAHIAPTHOTO OTKJIOHEHUS BBIOOPKH B
AIIEKTPOHHBIX TaOJIUIAX.

36. Beruucienue u npuMeHeHne kodpduirenta Koppersaunuy napsl mapaMeTpoB.

37. Onpenenenne ko3 (pPUITMEHTOB MHOKECTBEHH O JIMHEWHON PErpeccu.

7. METOAUYECKHUE YKA3AHUS JJI51 OBYYAIOIUXCHA
ITO OCBOEHMIO JUCHHUIIINHBI

Meroauka mpernogaBaHusi JaHHON JMCUUILIMHBL IPEAIoaraeT YTeHHE JISKIHMi, poBe/e-
HUe J1abopaToOpHBIX paboT, T'PYNIOBBIX M WHIUBUAYaJIbHBIX KOHCYJBTAl[Mi IO OTAEIBHBIM
(nanOomnee CIOXHBIM) crenupuyeckuM npodiaemam aucuuiuimHbl. [Ipenycmorpena camocros-
TeJbHast padoTa CTYJIEHTOB, a TAK)KE MPOXOKJCHIE aTTECTAIIMOHHBIX MCIBITAHUN MTPOMEKYTOU -
HOM aTTecTanuu (3a4eT C OLCHKOH).

Jlexyuu TOCBAIIAIOTCA PACCMOTPEHUIO Hanboiee BaXKHbBIX KOHIIENTYa IbHBIX BOIIPOCOB: OC-
HOBHBIM ITOHATHUSAM; TEOPETHUECKUM OCHOBaM. B xoze nekiuii odydarommmcs cieayer HoaroTo-
BUTb KOHCITEKTHI JICKIIUN: KPATKO, CXEMAaTUYHO, TIOCIE0BATEIbHO (PUKCHPOBATH OCHOBHBIE MOJIO-
JKEHUSI, BBIBOABI, (POPMYIHPOBKH, 00OOIICHHSI; TOMEYATh BaKHBIC MBICIH, BBIICIISThH KITFOUYEBbIC
CIIOBA, TEPMUHBI; IPOBEPSITh TEPMUHBI, TOHSTHUS C TOMOIIBIO SHITUKJIONEINH, CII0Bapeii, CipaBoy-



HUKOB C BBIITUCHIBAHUEM TOJIKOBAHUM B TETPajb; 0003HAUYNUTH BOIPOCH], TEPMUHBI, MaTepua, KO-
TOPBIN BBI3BIBAET TPYIHOCTH, IOMETUTD U MONBITATHCS HANTH OTBET B PEKOMEHAYEMOH JINTEpa-
Type.

Ha sekuusax npenonaBaTellb 3HAKOMUT CIIyLIATENEHd C OCHOBHBIMH ITOHATHUSIMU U MOJIOXKE-
HUSIMH T10 TEKYIIeH Teme. Ha Jleknusax ciymarenb mojydaeT TOJIbKO OCHOBHON 00bEM MH(pOpMa-
uu 1o TeMe. ToIbKO MmoceleH e JISKIUN SBISEeTCS HeA0CTATOYHBIM ISl TOATOTOBKH K Jlabopa-
TOPHBIM 3aHATHAM U 3a4eTy. TpedyeTcs TakKe caMOCTOsATEIbHAsI pab0Ta M0 N3YYEHUIO OCHOBHOU
U IONOJTHUTENbHON JIUTEpaTyphl U 3aKPENJICHHE OyUYEHHBIX Ha JAOOPAaTOPHBIX 3aHATUSIX HABBI-
KOB.

[Tpu n3ydeHnu AMCUMILIUHBI UCHOIB3YIOTCS MHTEPaKTUBHbBIE METO/IbI O0yUEHHUS:

— npo0JieMHast JIEKIKs, TPEATOoNararoas N3JI0KeHHe MaTepuana yepe3 HeOAHO3HAYHOCTh
TPAaKTOBKH MaTEpPHAJIOB K BOIPOCAM, 3a7a4aM WK cuTyauusm. IIpu sTom nporecc no3HaHus npo-
HCXOJIUT B HAYYHOM IIOMCKE, IUAJIOre U COTPYJHUYECTBE C IIPENOAaBaTENEM B IIPOLIECCE aHAIIN3A
Y CPaBHEHUS TOUYEK 3PEHMUS;

— JIEKIMSA-BU3yaIU3alus - 0Ja4ya MaTepuaja OCYIIECTBISIETCS CPEACTBAMU TEXHUUYECKUX
CpenCTB O0y4Y€HHUS C KPATKUM KOMMEHTH POBAHUEM JIEMOHCTPUPYEMBIX BU3YaJIbHBIX MaTEPUAJIOB
(mpe3eHTaruit).

KoHKkpeTHbIE METOIUKH, MOJIENTN, METOJbl U UHCTPYMEHTBI pacCMaTPUBAIOTCS MPEUMYyLIe-
CTBEHHO IIPY MOJTOTOBKE U BBINOJIHEHUH J1a00paTOPHBIX padoT.

L1enbto BBIMOJIHEHUS 1a60pamophblx padbom SIBISETCS 3aKpeIIeHUe 3HaHUN o0yJaroImuxcs,
MTOJIY4EHHBIX UMH B XOZ€ U3Y4YECHUS JUCHUILIMHBI Ha JICKIMUAX U CAMOCTOATENBHO. [IpakTnueckue
3aJlaHus IO T€MaM BBINOJIHAIOTCS Ha Ja00paTOPHBIX 3aHATUSAX B KOMIBbIOTEPHOM Kiacce. Eciu
nmabopaTopHbIe 3aHITH MPOITYLICHHI (110 YBaKUTEIbHON MM HEYBAXKUTEIHHOW IPUUUHE), TO CO-
OTBETCTBYIOLIME 33/IaHUsI HEOOXOUMO BBIIIOJIHUTH CAMOCTOSITENILHO U MPEACTABUThH PE3YJIbTaThl
MIPeroIaBaTelo Ha ouepeaHoM 3aHsATuU. CaMocTosATe bHAsE paboTa CTYJEHTOB — CIIOCOO aKTHB-
HOT0, 11€JICHaNPaBICHHOI0 MPUOOPETEHUS CTYJEHTOM HOBBIX JJIs HEro 3HaAHWW, yMEHUN U HaBbI-
KOB 0€3 HerocpeCTBEHHOI'0 y4acTHs B 3TOM Ipoliecca npenoganaTens. KauecTBo momydyaeMblix
CTYZACHTOM 3HaHU HaANpsAMYIO 3aBUCUT OT KayeCTBAa U KOJIMYECTBA HEOOXOAMMOIO JIOCTYITHOTO
MaTepuaa, a TakXkKe OT KelaHus (MOTHBAIUH ) CTYACHTa UX MMOTy4YuTh. [Ipr 00ydeHnu ocymecTs-
JIsIeTCs LeIeHaIIpaBIIeHHbIN MTPOLECC B3aUMOJIEHCTBUS CTyIEHTa U IpeNnoAaBaTesis A1 GopMHUpo-
BAaHUS 3HAHWUW, YMEHUM U HaBBIKOB.

8. KYPCOBOM ITPOEKT (PABOTA)

B cootBeTcTBHM C y‘-IC6HLIM IJIaHOM KYPCOBOC MMPOCKTUPOBAHUC IO JUCHUIIJIMHC HE ITPEAY-
CMOTPEHO.

9. IEPEYEHb HH®OPMAIIMOHHBIX TEXHOJIOT'UIA, UCTTOJIb3YEMBIX ITPH
OCYHIECTBJIEHUHU OBPA3OBATEJIBHOI'O ITPOLHECCA 110 JUCHUIIVINHE

9.1. Ilepevyenb HHGOPMAITHOHHBIX TEXHOJIOTHIA, MCIOJIb3YyeMBbIX

NPH OCYLIeCTBJIEHNH 00Pa30BaTeJbHOIO Npouecca
[Ipu ocBOCHUM TUCHUTIIIMHBI UCTIONB3YIOTCS CIIEAYIOIHE HHPOPMAIIMOHHBIE TEXHOJIOTHU:
— WCTOJIb30BAHUE CJIAN/1-TTpE3EHTaIlU;
— UHTEPAKTUBHOE OONICHHE C OOYYArONIMMUCSA U KOHCYJIBTHPOBAHHUE MOCPEICTBOM DJICK-

TPOHHOM MOYTHI.
9.2. llepeyeHb NPOrpaMMHOIo odecrnedeHus, HCII0JIb3yeMOIo

NPH OCYLIECTBJIECHNH 00Pa30BaTeJbLHOIO Npouecca
[Ipn ocBOGHUM TUCHUIUIMHBI UCIIONb3YETCS MPOrpaMMHOE 00ecIedeHue:
- Microsoft Office v. 2003/2007/2010;
- TextPad,;
- PetraSim v. 5.0;
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- Surfer v. 11;

- Grapher v. 9;

- Didger v. 4.

- MATLAB;

- Intel(R) Visual Fortran Composer XE 2011 Integration for Microsoft Visual Studio.

9.3. Ilepeuensn pecypcoB cetu «AHTEpHET»

[Tpu ocBoeHMM AMCUUIUIMHBI MCIOJIB3YIOTCS ClEAylolue HH()OPMAaIMOHHO -CIIPaBOYHbIE
CHCTEMBI:

— DnexTpoHHas 6ubnuoTeka nuccepranuit PI'b [Dnexktponnslii pecypc]. - Pexxum nocryna:
http://www.diss.rsl.ru

— cripaBOoYHO-TIpaBoBas cucreMa KoHcynpTaHT-UIOC [ DK TPOHHBIN pecypc]. — Pexum no-
cryna: http://www.consultant.ru/online

— clipaBOYHO-TIpaBoBasi cuctema [apaHT [OnekTpoHHbIl pecypc]. — Pexum pocrtymna:
http://www.garant.ru/online

10. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHHUE JUCLHUIIJIMHBI

JIexIMOHHBIN MaTeprall U3y4aeTcsl B CIENUAIN3MPOBAHHON ayIMTOPUH, OCHAIIEHHOM IIPO-
€KTOPOM C BUJICOTEPMHHAJIA IIEPCOHAIIBHOIO KOMITBIOTEpA HA HACTCHHBIN DKPaH.

JlabopaTopHblie pabOTHI BHIMOIHAIOTCS B CIICUATU3HPOBAHHOM 1a00paTOpH U, OCHAILIEHHON
MEePCOHAILHBIMHI KOMITBIOTEPAMU M TIPOrPaMMHBIM 00ECIIeY€HUEM B COOTBETCTBUU C TEMATHUKOMN
JUCHUILTHHBL. Yuceno pabodrnx MecT B Kiaccax IOJDKHO OOECIeyuTh WHANBUAYAIbHYIO PaboTy
CTYJI€HTa Ha OTJEJIbHOM I1€PCOHAIBHOM KOMIIBIOTEPE.

B kauecTtBe MaTepHasbHO-TEXHUYECKOI'0 00eCeUeHNs JUCIUILIMHBI UCIOIB3YOTCS:

— 17151 IPOBEJCHMSI 3aHATUHN JIEKIIMOHHOTO THIIA, TPYNIOBBIX U UHIUBUYaJIbHBIX KOHCYJIb-
TaIi, TEKYyIIero KOHTPOJISI U TPOMEXYTOUHOH arTectanuu yueOHas ayautopus Ne 7-504 ¢ koM-
IJIEKTOM yueOHOH Mebenn Ha 25 mocaJOuHbIX MECT;

— Jist TabOpaTOPHBIX padoT - TabopatopHas ayauTtopust Ne 7-402, o6opynoannas 10 pado-
YUMHU CTAaHIIUSIMH C JIOCTYIIOM K ceTu «HTepHeT» U B AJIEKTPOHHYIO HH(POPMAIIMOHHO -00pa3oBa-
TEIbHYIO CPEy OPraHU3alUU U KOMIIJIEKTOM yueOHOoM MeOenr Ha 15 mocagouHbIX MeCT;

— JI0CKa ayJUTOpHAas;

— MyJbTUMeIUITHOEe 000pyA0BaHNE (HOYTOYK, IPOEKTOP);

— npe3entanuu B Power Point mo temam kypca.

— uHdopmanronHas cucteMa «K7ecm», yCTaHOBIIEHHAs Ha BCeX pabOYUX CTaHIUSX.

11. IOMMOJHEHUS 1 U3BSMEHEHUSA B PABOYEM ITPOTPAMME

JlononHenus 1 u3MeHeHust B paboyeii mporpaMme 3a / yueOHbIH rox

B pabouyro nporpammy no nucuuiiinae « KoMmbproTepHble TEXHOJIOTUU U CTaTHCTHYECKUE
METO/Ibl B AKOJIOTMH U MPUPOJIONIOIb30BaHuM» 115 HanpaBieHus 05.04.06 «9komorus u npupo-
JIOTIOJIb30BaHKE» (YPOBEHBb MOATOTOBKU - MATUCTPATypa) BHOCSATCS CICIYIOIINE TOTIOJHEHUS U 13-
MCHCHUS .

I[OHOJ'IHGHI/ISI 1 N3BMCHCHHA BHEC

(momxHocTh, ®.1.0., noanuce)
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PaGouas mporpamma nepecMoTpeHa 1 0100peHa Ha 3ace1aHu| Kadeapsl
« _» 2024 r.

3aBenyromwmii kKadeapoi

(moanuce) (®.11.0.)
IIpuiaoxenue 1
PEUTUHT-JTUCT
1o guctuInHe « KoMIbrOTEPHBIE TEXHOJIOTHU U CTATUCTUYECKUE METOBI B 3KOJIOTMU U ITPUPO-
JIOTI0JIb30BaHUMY, ceMecTp 3, rpynmna 24911mM, npenoaBarenb
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