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Mporpamma avcumnnvHbl "AHanua gaHHblxX B s3bike R"; 02.04.02 "dyHpameHTanbHas nHopMatmka v MHOPMaLMOHHbIE TEXHONOrnK".

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
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Mporpamma avcumnnvHbl "AHanua gaHHblxX B s3bike R"; 02.04.02 "dyHpameHTanbHas nHopMatmka v MHOPMaLMOHHbIE TEXHONOrnK".

Mporpammy oucumnnuHel paspaboTan(a)(m) ooueHT, K.H. (aoueHT) Mpuropbesa W.C. (kacdenpa MatemaTn4eckoi
ctatnucTukn, IHCTUTYT Matematumkm n mexaHukm uM. H.N. Jlobayesckoro), Irina.Grigorieva@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
peaynbtatamm ocBoeHns OMOIM BO

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

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTaeMorn KOMNeTEHLUN
MK-1 PaspaboTka, agantauusi U NpyMeHeHne MateMaTMyeckx METOLOB 1 MOAenen ans

pelWweHnsa BblHNCNNTENDbHDBIX 3adad.

MK-3 YMeHve co3gasatb 1 ConpoBOXaaTb KOMMNIEKCHbIE NPOorpaMMHbIe NPOOYKTbI

Obyvarowumitcsi, OCBOMBWNIA AUCUUNAUHY (MOSYb):

JonxeH 3HaTb:

- OCHOBbI i3blka NporpammupoBaHus R

- TUNbl 32424 aHanM3a LaHHbIX

JonxeH ymeTb:

- COCTaBNATb NPOrpammel (cLueHapun) Ha sa3bike R Anst pa3nnyHblx 3a4a4 aHannaa AaHHbIX
- CaMOCTOSITENbHO OOHOBNSATH CBOM HaBbIKM BNAAEHUS S3bIKOM 1 anroputMamu

JonxeH snagertb:

- HaBblkamMu camoobpasoBaHmns B 06N1aCTM NPOrPamMMMPOBAaHNS U aHann3a AaHHbIX

- HaBbIKaMU COCTaB/IEHNS MaTeMaTUYeckmx Mofenei n nogbopa anropMTMoB AJiS UX PeLleHNs
LonxeH neMOHCTpUpPoBaTb CNOCOBHOCTb U FOTOBHOCTD!

anMeHﬂTb A3bIK U Cpeny R ONa HanncaHun4 nporpamm, no3sonsAwWmx pewaTtb OCHOBHbIE 3ana4vn CTaTUCTNHECKON
06paboTkn HaHHbIX

CaMocToATENBHO N3yYaTb HOBLIE BO3MOXHOCTU S3blKa
Wcnonb3oBaTb cBeaeHusi paspabotynkoB R, a Takxe nonb3oBaTenei ans pacwmnpeHnsl 3HaHuii o cpeae R

CamMocTosTeNbHO COCTaBNSATL KOMMEKChI nporpamm ong peweHnsa npuknagHblix 3agady CtTaTUCTUK N aHanmaa
OaHHbIX

2. Mecto aucuunnuHel (Moayns) B ctpyktype OMOIM BO

JaHHasa oucumnnuHa (Mogynb) BkntodeHa B pasgen "B1.B.1B.03.02 OucumnnunHbl (Mogynmn)" OCHOBHOM
npogoeccroHanbHol obpasosaTtenbHoin nporpamMmel 02.04.02 "dyHoameHTanbHas MHGOPMaTKA U MHEOPMALIMOHHbIE
TexHonorum (Hayka o JaHHbiX)" 1 0THOCUTCS K AUCLMUNAUHAM no BeiBopy.

OcBauBaetcs Ha 1 kypce B 1 cemecTpe.

3. O6bem gucuMnanHbI (MOAYNs) B 3a4eTHbIX eAUHMLaX C YKa3aHMeM KONMYecTBa YacoB, BblaeNIeHHbIX Ha
KOHTaKTHYI0 paboTy oby4yaroLmMxcs ¢ npenopasaresnem (Mo BMAaAM yuyeOHbIX 3aHATUI) U HA CaMOCTOSATE/IbHYIO
paboTy obyuarloLmxcs

O6was TpynoeMKOCTb ANCLIMIMHBI COCTaBASIET 4 3a4eTHbIX(ble) eauHuL(bl) Ha 144 yaca(oB).

KoHTakTHas paboTa - 36 4aca(oB), B TOM 4ucie nekuun - 18 yaca(os), npakTnyeckne 3aHsATus - 0 yaca(os),
nabopaTopHbie paboTbl - 18 yaca(oB), KOHTPONb CAMOCTOSTENbHOM paboTsl - 0 Yaca(os).

CamocTtositensHas pabota - 108 yaca(os).
KoHTponb (3a4é€T / ak3ameH) - 0 yaca(os).
®dopma NPOMEXYTOYHOr0 KOHTPONS ANCLMNANHBI: 3a4eT B 1 ceMecTpe.

4. CopepXxaHue OUCLUUNNUHBI (MOAYNS), CTPYKTYpUpOBaHHOE MO TeMaMm (pa3genam) ¢ yKkasaHMeM OTBeAEeHHOro Ha
HUX KONUYeCTBa aKkageMU4ecknx 4acoB U BUAOB y4ebHbIX 3aHATUN

4.1 CTpyKTypa U TemaTtu4yeckmnit niaH KOHTaKTHOM U CaMOCTOSITe/IbHOW paboThbl N0 AUCLUNANHE (MORYNIO)
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Mporpamma avcumnnvHbl "AHanua gaHHblxX B s3bike R"; 02.04.02 "dyHpameHTanbHas nHopMatmka v MHOPMaLMOHHbIE TEXHONOrnK".

Buabl 1 yachbl
KOHTaKTHOM paboThbl,

Pasnenbl oucumvninHbl / MX TPYDOEMKOCTb CamocTosiTeNibHas
N Moayns Cemectp (B yacax) paborta
MpakTuyeckuellabopaTtopHble
flekumu 3aHATUSA paboTbl

Tema 1. OcHoBHble 06bekThl A3blka R
(BexTOpbI, hakTopbl, TABAULEI 1
cnnckun). BeKTopHbIE BbIMUCNEHUS.
1.|lMpocTenwme rpagnyeckme komaHapl. 1 2 0 4 18
BBo[L AaHHbIX M3 BHELWHErO
nctoyHmnka. CosgaHme nNpocTbIxX
CKpUNTOB

Tema 2. [lat4nky cnyy4anHbiX BEANYMH
C pasHbIM pacnpeneneHnem.
OcHOBHble cTaTMcTUYeCKMe 3agaqu
(BbBIYMCNEHME NAPaMETPOB,
2.|00BepUTENbHbIX MHTEPBAIOB, 1 4 0 2 18
NMOCTPOEHNE rMCTOrpamm, NpoBepka
runoTes) Co3aaHue 6aHka nporpamm
ns 06paboTkM TabNMYHbIX OAHHbIX

Tema 3. MNopoknoyeHne 6UbNNOTEK.
MeTobl NPOBEPKN HOPMANTLHOCTY
3.|maHHbIX. Bubnuorteka aHanusa 1 2 0 4 18
MolHocTn. Brnbnnoteka TpexmepHoii
BU3yanunsauum

Tema 4. ['pynna MeToooB NOCTPOEHUS
nnHenHbIx mogenen. Komanabl Im(),
4.[glm(). MocTpoeHne nuHwui 1 4 0 2 18
perpeccuu. Jlormctuyeckas
perpeccus

Tema 5. Knactepmsauns gaHHbIX.
MeToabl k-means n nepapxm4eckon

5.[knactepusauun. Bnsyannsaums 1 4 0 2 18
pesynbTaToB Knactepusauuu.
3d-061bekThl.
Tema 6. [NprMeHeHne nony4YeHHbIX

6.[HaBbIKOB ONS1 CAMOCTOSATENBHOMO 1 2 0 4 18

aHann3a OaHHbIX

NToro 18 0 18 108

4.2 CopepxaHue auCUUMNIUHLI (MOBYNSA)

Tema 1. OcCHOBHbIe 06bEKTbI fi3blka R (BeKTOpbl, ¢hakTopbl, TabnuLbl U cnucku). BeKTopHbIe BbIUUCNEHUS.
Mpocrenwmne rpachmnyeckme KomaHabl. BBoa, faHHbIX U3 BHELWHero UctoyHuka. CospaHue npocTbiX CKPUNTOB

MoBTOPEHWE OCHOBHbIX CBELEHUIA O LiENsiX, 0COBEHHOCTSX, CTPYKType 1 obbekTax ctatucTmyeckol cpeabl R. BekTop -
6a30BblIl 06EKT A3blka. BEKTOPHbBIE BBINMCNEHUS - CRELMMPNYECKUA METOL, OpraHn3aLmny paboTbl C AaHHbIMU.
MHoromepHble 06 bekThl (MACCUBLI, MATPULbI, TabnuLpl), nx 0cobeHHoCT. Crocobbl 3BNEYEHNS LAHHbIX N3
MHOrOMEpHbIX 06beKTOB. PakTop - 06BEKT Anst 06paboTky KaTeropranbHbiX AaHHbIX. Icnonb3oBaHMe NPsSiMbIX KOMaHL,
Ans BblYMcneHunin. Vicnonb3osaHue komarg rpynnbi apply(). MNpocteriwmne rpagouyeckne oneparopsl (plot, lines, points,
abline n 7.n.) MocTpoeHne rpacrkos 1 ckaTTepnnoTos. [epsnyHas Budyanusaumns gaHHbIX. BBog OaHHbIX N3 TEKCTOBbIX
chainos v dpainos Tuna .csv. NpoBepka pe3ynbTaTtoB BBOLA, aBTOMATUYECKMIA nonck ownbok. Co3aaHne ckpunTos,
3anyck ux u3 koHconm. OcoBeHHOCTM CUHTaKCMca KOMaH, Ha aKpaHe U B dpaiine.

Tema 2. [laTymKu cnydYalHbIX BE/IMYUH C pa3HbIM pacrnpeneneHmem. OCHOBHble CTaTUCTUYECKME 3adayun
(BblYMCNIEHUE NapaMeTpPoOB, OOBEepPUTENbHbIX UHTEPBANOB, MOCTPOEHUE FTMCTOrpaMM, NpoBepKa rmnoTes)
CospaHue 6aHKa nporpamm pnsi 06paboTku TabNMUUYHbBIX AaHHbIX

Co3naHve MoLenbHbiX 06bEKTOB C MOMOLLBIO AATYMKOB CNyYaiHbIX YACEN, a TakXe KOMaHL rpynnbl as.*() Belumcnenne
OCHOBHbIX NapameTpoB: cpelHee, AMCNepCus, CTaHAAPTHOE OTKIOHEHNE, MeanaHa. KBaHTunu, KoauumeHTb
koppensiuum. OCOBEHHOCTM NPUMEHEHWUSI COOTBETCTBYIOWMX KOMaHA K AaHHbIM pa3HbixX TUMoB. JoBepuTenbHble
WHTepBanbl ons napameTpos. [posepka rmnoTes: komanabl rpynnbl *.test(). CTpykTypa BXOLHOWM 1 BbIXOAHOM
uHgpopmaummn. CospaHne cobCTBEHHbIX CMMCKOB BbiBoAa. Co3aaHne noanporpaMMbl 4s 3anycka npon3BoNibHONM
KOMaHabl NPOBEPKM rMMnoTe3bl 1 06paboTky pesynbtarta. BelBog pesynbTaToB B TEKCTOBbIN dpaiin. Bo3MoxHoCTH s3bika
R: ncnonb3oBaHne MMeHV KoMaHbl B Ka4eCcTBe (pakTUHeCKOoro napamerpa npouenypbl. icnonb3osaHmne TeKCTOBbIX
CTPOK Ons CO34aHNS MMEH BbIBOAUMbIX (PanNoB.
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Mporpamma avcumnnvHbl "AHanua gaHHblxX B s3bike R"; 02.04.02 "dyHpameHTanbHas nHopMatmka v MHOPMaLMOHHbIE TEXHONOrnK".

Tema 3. NopknioueHne 6ubnnotek. Metoabl NPoBEpPKU HOPMaNbHOCTU AaHHbIX. BU6GNMOTEKa aHanM3a MOLLLHOCTM.
Bubnuoteka TpexmepHoW BU3yanusauum

Bubnmotekn B R. 3HakoMcTBO ¢ Habopom BMBNMOTEK NO NUTEpaType U caitam, B TOM YniCie ohrumansHoMy caity R.
Bo3mMoxHocTv no npeobpasoBaHuto AaHHbIX. BrubnvnoTteka nposepka HopManbHocTU. Co3naHue TeCTOBbIX HABOPOB
JaHHbIX ons nposepku. CosnaHue CKpUnToB, NPUMEHSIIOWMX PA3NNYHbIE METOLbI MPOBEPKM K AaHHbIM. CpaBHeHue
pesynbTaToB TakoW MPOBEPKM .

Bubnunoteka aHannsa MoLHOCTM pwr. AHanma MollHocTK TecTa CTblofeHTa, Kop-TecTa. Monbop pasmepa BLIOOPKK NO
XenaeMblM BEPOSTHOCTSM OWNOOK NepBOro 1 BTOPOro poaa.

Bubnunoteka rgl. MocTpoeHue nHTepakTUBHbIX 3d-rpachmKos.

Tewma 4. 'pynna MeTon0B NOCTPOEHUs NMHEeNHbIX mopenen. Komanabl Im(), gim(). MocTtpoeHne nuHUin perpeccum.
Noructunueckas perpeccus

KomaHpaa Im() n cospnaBaemblii eto 06bekT. Vicnonb3oBaHne nony4eHHOro obbekTa Afist nomcka 3aBUCUMOCTEN B AaHHbIX.
KomaHnga gim(). cnonb3oBaHne kaTeropmasnbHbIX MepPeMeHHbIX B Ka4eCTBE OTKIUKA Y HE3aBMCUMbIX NEPEMEHHDbIX.
[MocTpoeHne nuHUA perpeccuu (MMHENHON U HENUHENHON).

Bmsyanmsaum MHOIrOMepPHbIX OaHHbIX. MeToabl rnaBHbIX KOMMOHEHT.

Tema 5. Knactepnsauusa naHHbix. MeTtonbl k-means u nepapxmyeckon knacrepumsauun. Busyanusauusa
pe3ynbTatoB Knactepusauuun. 3d-06beKTbl.

NayueHune pasnnyHbix cnocobos knactepmaaunn gaHHbix. Co3naHne TeCTOoBbIX (LBYMEPHbIX) HABOPOB AAHHbIX B
pasnuyHom cTpykTypoii. Meton k-means pasbreHusi Ha (PUKCUMPOBAHHOE YMCNO KNACCOB. TecTMpoBaHne MeTona Ha
3aroTOB/NEHHbBIX TECTOBbLIX HABopax. BnusiHwe cny4aiHoCTU 1 9BPUCTMHHOCTU MeTona. MeTon nepapxmyeckon
knactepusauuu. lNogrotoska AaHHbIX (Bbl4MCNEHE MaTpULbl paccTosiHMn komanao dist()). MpumeHeHne meToga n
BM3yanun3auus nony4eHHoro aepesa. BoioeneHne knaccos. Busyanmsaums knaccos Ha ckaTtepnnoTe ¢
MCMNONb30BaHMEM LiBETA M 3HAYKOB Pa3HOro Tuna. Buayanmaaumns MHOroMepHbIX AaHHbIX C MOMOLLbIO METOAA MMaBHbIX
KOMTMOHEHT.

CpaBHeHme Pa3Nn4HbIX BApNaHTOB METOO0B Knactepusaunn.

Tema 6. NMprMeHeHNe NONy4YeHHbIX HAaBbIKOB AJ11 CAaMOCTOSITENIbHOrO aHanu3a HaHHbIX
CamocTosiTenbHoe co3aaHne CKpMnToB, UX OTNaaKa U MPOroHKa Ha TeCTOBbIX AaHHbIX.
Co3paHve NonHOro KoMriaekca nporpamm, cogepxallero sBce atansl paboTbl ¢ JAHHBIMK:
BBOJ , 06paboTka AaHHbIX 1 BLIBOA Pe3ynbTaToB HA 9KpaH (B doainbl)

MpumepHbIe Tembl:

Monck 3aKOHOMEPHOCTEN B AaHHbIX

Knactepusaums pasnuyHbiMu cnocobamm

VccnenoBaHue BpeMEHHbIX PSAOB Y MPOrHO3MPOBaHNE Ha MU X OCHOBE

5. MepeyeHb yue6HO-MeTOQMYECKOrO 0becnevyeHns OJiI CaMOCTOSITeNIbHOW paboTbl 06yyaloLLLUXCS NO
AucuUnInHe (MOAayIo)

CamocTosiTenbHas pabota oby4alolyxcs BeIMOMHSETCS Mo 3a4aHNI0 U NMPU METOLMYECKOM PYKOBOACTBE Npenofasatens,
Ho 6e3 ero HenocpencTBeHHOro y4actus. CamocTosiTenbHas pabota noapasnensieTcs Ha CaMocTosITeNbHYIO paboTy Ha
ayUTOPHBIX 3aHATUSIX U HA BHEAyAUTOPHYIO caMocTosiTeNnbHyto paboTy. CamocToaTenbHas paboTa obydyatowmxcst
BK/OYAET Kak MOMHOCTbI0 CaMOCTOSITENIbHOE OCBOEHME OTLEMNbHbIX TEM (Pa3fenos) AUCLUMMNIUHLI, Tak 1 NpopaboTky Tem
(pa3nenos), ocBaMBaeMbIX BO BpeMsi ayanTopHol paboTel. Bo BpeMsi caMocTosiTenbHOM paboTbl 0Byyarowmecst YuTaroT u
KOHCMEKTUPYIOT y4ebHY0, Hay4YHYIO 1 CMPaBOYHYIO MTEpaTypy, BbINONHAT 3aaHusi, HanpaBNeHHbIE Ha 3aKpenneHne
3HaHW 1 0TPabOTKy YMEHUIA U HABBIKOB, FOTOBSTCS K TEKYLWEMY 1 NMPOMEXYTOYHOMY KOHTPOSO MO AUCLUMIUHE.

OpraHn3auus caMocTosTenbHOM paboTbl 0ByHaoWMXCH PErNaMEHTUPYETCS HOPMATUBHBIMI LOKYMEHTaMu,
y4ebHO-METOANYECKON NMTEPATYpPO U SNEKTPOHHBIMY 06pa30BaTENbHBIMU PECYPCAMU, BKNIOYAS:

Mopsaok opraHM3aLumm 1 ocyLecTBIeHNs 06pas3oBaTenbHON AeaTenbHOCTH No 06pasoBaTefbHbIM NPOrpaMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmam crieuuanuteTa, NporpaMmmam MarucTpatypbl (YyTBepXaeH
npvkasom MuHuctepcTea obpasoBaHusi U Hayku Poccuiickoin @enepauun ot 5 anpens 2017 rona Ne301)

MucbMo MuHucTepcTea obpasosaHus Poccuiickoin depepaumm Ne14-55-996mH/15 ot 27 Hosibps 2002 r. "O6
aKTVBM3aLMM CaMOCTOATENBHONM PaboThl CTYAEHTOB BbICLIMX YHEOHbIX 3aBEAEHUIA"

YcTaB cheaepanbHOro rocyapcTBeHHOro aBTOHOMHOIrO 06pasoBaTtensHOro yupexaeHuns "KasaHckuin (MprBonxckuii)
doenepanbHblil yHMBepcutet"

MpaBuna BHyTPEHHEro pacnopsaka enepanbHOro rocynapCTBEHHORO aBTOHOMHOMO 06pa30BaTENbHOMO YHPEXAEHNS
BbICLWEro npodoeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEPCUTET"

JlokanbHble HopMaTMBHbIE akTbl KasaHckoro (IpuBonxckoro) coenepansHoro yHusepcuTeta

Bupeo-nekuumn no aHanuady gaHHbIx Ha R -

https://www.youtube.com/playlist?list=PLIb7e2G7aSpSSa_PIFEwnd6-3gzAa08_m

KomaHoa MS Teams -
https://teams.microsoft.com/l/team/19%3ac10d1bbd71874f13b763ed0aded3f0ed%40thread.tacv2/conversations?groupld=7300
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Crpanuua 5 13 10. Bl YHHBEPCHTET

S OFMALMOHHO AHATVTAHECHAR CATTEMA Ky



Mporpamma avcumnnvHbl "AHanua gaHHblxX B s3bike R"; 02.04.02 "dyHpameHTanbHas nHopMatmka v MHOPMaLMOHHbIE TEXHONOrnK".

MonesHble komaHabl - https://aakinshin.net/ru/posts/r-functions/

6. POHA, OLLEHOYHbIX CPEeACcTB NO AUCLUUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYaET OLUEeHO4YHble MaTepuasibl, Hanpae/ieHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWN, B TOM YMCIE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylWero KoOHTponda 1 oueHo4YHble cpenctea I'IpOMG)KyTOHHOVI arrectauumn.

B ¢hoHLe OUEeHOYHBIX CPEACTB COAEPXUTCS Cnenyiolas HpopMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMPyeMbIM pedynbTatam 0by4eHus Mo AMCLUNMHE (MOLynio);

- KPUTEPUM OLLEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHMSI OLEHKYM MO ANCUMNINHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPeacTBa;
- KpUTEPWM OLIEHMBAHNS 015 KaXA0r0o OLEeHOYHOro CPecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eiCTBUSM 00yHatoWwmxcs,
IEeMOHCTPVPYeMbIM peadynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoounTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OIS OCBOEHUSA OUCLUNUHBI (MOAynst)
OcBoeHVe oucuMNAUHBI (MOSYNS) NPeLnonaraeT 3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoxeT ObITb AOCTYMHA 00yyalowWwmuMcs B OOHOM U3 BYX BAPUAHTOB (M1b0 B 060MX N3 HKX):

- B 9NEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyaTHoM Buae - B HayuHoi 6ubnuoteke um. H.N. Nlobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKUM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GnbnnoTekoi.

ONeKTPOHHbIE N30aHNS OOCTYMHbI AUCTAHLUMOHHO 13 NoB0i TOUKM NpW BBEAEHNM 00yHaOLWMMCS CBOETO NOFMHA 1 Naponst
0T NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMK NeYaTHbIX U3naHWA GbNNOTEYHbIN
POHA [OMXKeEH BblTb YKOMMNEKTOBAH MUK U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsapa) Kaxnoro U3 n3gaHuin OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatolerocs M3 yucna nuu, 0LHOBPEMEHHO OCBAMBAIOWWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U NOMONHUTENBHON y4eOHOM NnTepaTtypbl, HEOOXOAUMOI A/ OCBOEHNS AUCLMMAMHBI (MOOyNs),
HaxonmTcs B MNpunoxeHnmn 2 Kk paboyeli nporpamMme AuCLMNAvHbL. OH NOANEXUT OOHOBIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopoB K@Y ¢ npaBoobnafatensiMm anekTpOHHbIX U3LAHWIA U NPU N3MEHEHM KOMNNEKTOBAHNUS 0OHA0B Hay4Hoi
6unbnuotekn KdY.

8. MNepeueHb pecypcoB MHPOPMALMOHHO-TE/IEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUSI BUCLUMNIINHBI (MOOYIS)

Buneo-nekuun no aHannay gaHHbIX Ha R -
https://www.youtube.com/playlist?list=PLIb7e2G7aSpSSa_PIFEwnd6-3gzAa08_m

Komanpa MS Teams -
https://teams.microsoft.com/l/team/19%3ac10d1bbd71874f13b763ed0aded3f0ed%40thread.tacv2/conversations?groupld=7300

OcHoBHoli caiT paspabotymkoB R - CRAN - http://cran.r-project.org/
CoBeTbl N0 ncnonb3oBaHuio - hitp://www.statmethods.net/index.html
CnpasoyHas cuctema no R - R-help - https://stat.ethz.ch/pipermail/r-help

9. MeTognueckme ykasaHusi oisi 06y4aroLLLMXCA MO OCBOEHUIO AUCLUMN/IMHBI (MOAYNS)
Bup, pa6ot MeTtoauuyeckme peKoOMeHpaLmm

nexkumm Nekumnmn NpoxooaT B KOMMNbIOTEPHOM KNacce, OCHALWEHHOM MHTEPaKTUBHOM JOCKOW UM NPOEKTOPOM, a
Takxe 06bl4HON [OCKOM

MpenonaBaTtenb pacckasbiBAET TEOPETUYECKMA MaTepuan, nmoctTpupys ero pabotoii B cpete R.
CTyOEHTbl CneasT 3a AeNCTBMAMM NpenogasaTtens u MoryT MOBTOPUTb MX HA CBOMX KOMMbIOTEpax

B npouecce nekumu yctpamBarTCs MUHM-OMPOCHI CnyliaTenei 4Nns BbIICHEHNS CTEMEHN YCBOEHMUS
UMK mMatepuana

LuctaHunoHHoe o0byyeHmne nposoantcs B MS Teams
https://teams.microsoft.com/l/team/19%3ac10d1bbd71874f13b763ed0aded3f0ed%40thread.tacv2/conyersatio

CrpaHnua 6 13 10.
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Bup pabot MeTtoaunyeckue pekomeHaauum

nabopatopHblie| llabopaTopHas paboTa NpPoBOAUTCS B KOMMbIOTEPHOM Kflacce, Ha KOMMbloTepax AonxHa bbiTb

paboTbl ycTaHoBneHa cpega R. Heobxoamm takxe BbIXxoL B MHTEPHET. B npouecce 3aHATUS npenonasaTenb
pacckasbiBaeT TeopeTnYeckuii MaTepman, a Takxe JEMOHCTPUPYET ero C NMOMOLLbIO NPOEKTOPa,
NOLK/KOYEHHOr 0 K NpenoaaBaTenbCKoMy KOMMbloTepy. CTyAeHTbl HACTUYHO NOBTOPAIOT OEACTBUS
npenonasaTens (KOMaHAbl, CKPUMTbI), HACTUYHO CAMOCTOATENBHO PELIAKT NPOMEXYTOYHbIE 3a4a4M.
IwnctaHumoHHoe oby4eHne nposoautcst B MS Teams

camocTosi- | YcTaHoBUTb Ha AOMalHEM KOMMbOTepe cpedy nporpammmposaHns R n nmetb konum Beex
TenbHas COCTaBMEHHbIX Ha 3aHATMAX NPorpamm. [NoBTOPUTb OCHOBHbIE MOHATUS MATEMaTUYECKOR CTaTUCTUKN
paboTa (oueHka napameTpoB, NPOBEpPKa rmMnoTes, ANCNEPCUOHHbIN aHann3, NOCTPOEHWEe NNHWIA perpeccumn un
Opyrmx mogenen) AKTVBHO NONb30BaTbCA CNPaBOYHON cucTeMOM A3blka. COCTaBUTb U MOCTOSAHHO
MONOMHATb CBOW CAMCOK UHTEPHET-PECYPCOB, MOCBSALWEHHbIX A3bIKY R.
KoHcynbTauum no camoctostensHol pabote MOXHO nonyunts B MS Teams

3a4ver 3aver npoBOONTCA B KOMMbOTEPHOM KJacce. CTy,EI,eHTy 3anaeTcd BOnpocC U3 Yyncna BbiIHeCEHHbIX Ha
3a4eT. OH OONXEH He TONbKO OTBETUTb YCTHO, HO 1 NpOUNNICTPUPOBaTb CBOW OTBET CKpUNTOM,
CO34aHHbIM HenocpencTBeHHO BO BpeMsA 3a4eTa. P8.3peLLIaeTCF| NnoNb30BaTbCA CKpUNTaMN,
COCTaB/ieHHbIMM CTYOEHTOM B rnpouecce o6yqu|/|;|. ﬂpeno,uaBaTenb MMeeT NpaBo 3aaaBatb
OOMNOoNHNUTEeNbHbIE BOMPOCHI, YTOYHAOWME OTBET CTydEeHTa.

10. MepeyeHb MHCGPOPMALLMOHHBIX TEXHOJOIMIM, UCMOJb3YeMbIX NMPU OCYLLECTBIIEHUN 06pa3oBaTe/IbHOro
npouecca no gucuuniavHe (Mooyno), BKJlouyas nepedeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHDIX
CcnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, MCMONb3YEMbIX MPU OCYLLECTBAEHUN 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNI0), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns n HGOPMALIMOHHbBIX CMPaBOYHBIX CUCTEM,
npenctasneH B MNpunoxeHnun 3 k paboyei nporpaMMe OUCLMMNNHBI (MOLYNS).

11. OnucaHue MarepuanbHO-TeXHMYecKomn 6a3bl, He06X0AMMOW AN OCYLUEeCTBNeHus o6pa3oBaTefibHOro
npouecca no aucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4eckoe obecneyeHre o6pasoBaTenbHOro npoLecca no AucumnavHe (Moaynio) BKntoYaeT B cebs
cnenyrolye KOMMOHEHTbI:

MoMelleHnst 015 CaMOCTOSITEeNbHON PaboThl 0B6YYaAIOWMNXCS, YKOMMIEKTOBAHHbIE CreLmnannanpoBaHHoi Mebernbio (CToMbI 1
CTY/bs) ¥ OCHALlEHHbIE KOMMbIOTEPHOMN TEXHUKOW C BOSMOXHOCTbIO MOAK/MOUYEHUS K ceTn "VIHTepHeT" n obecriedeHnem
[OCTyNa B 3NEeKTPOHHYI0 MHOpOpMaLMOHHO-06pasoBaTenbHyto cpely KDY,

YyebHble ayamTopun s KOHTAKTHOW paboThl C NpenoaaBaTteneM, yKOMMIeKTOBaHHbIE CNELManM3npoBaHHON Mebenbo
(cTonbl 1 CTYNbS).

KomnbloTep v npuHTEp 4NS pacneyarky pas3natoyHbix MaTepuanos.
KomnbioTepHbIii knacc.

12. CpencrtBa apanTtauuMm npenogaBaHUs AUCLUN/IMHBI K NOTPe6HOCTAM 00y4YaloLLuxcsi MHBanWAa0B U AL, C
orpaHU4YeHHbIMU BO3MOXHOCTSIMUA 34,0POBbSI

Mpw HeobxoOMMoCTK B 06pa3oBaTeNibHOM NPOLEcCe NPUMEHSIOTCS creaytolwme MeToabl 1 TexHonorum, obneryaroume
BOCMpUSTE NHpopMaLMK 0By4YaloWMMNCs MHBANIMAAMY U NLAMW C OrPaHNYEHHBbIMU BO3MOXHOCTSIMI 3[00PO0BbS:

- cO3[aHve TEKCTOBOW BepcUM Nto6Oro HETEKCTOBOMO KOHTEHTA LS €r0 BO3MOXHOro npeobpasoBaHus B
anbTepHaTMBHBLIE (POPMbI, YO0OHbIE ANS PA3NNYHbIX NONb30BaTENEN;

- CoO3[JaHne KOHTeHTa, KOTOprI7I MO>XHO NpencTaBnTb B pa3/iM4yHbIX Bnoax 6e3 noTepun OaHHbIX UK CTPYKTYPbI,
npenycMoTpeTb BO3MOXHOCTb MaCLUTaélllpOBaHl/lﬂ TekctTa un |/|306pa>|<eH|/||7| 6e3 noTepun KayecTea, NpenycMoTpeTb
OOCTYNHOCTb ynpaBneHnda KOHTEHTOM C KnaBnatypbl;

- CO3[4aHne BO3MOXHOCTEW AN 06y4atoWwmxcs BOCIPUHUMATL OLHY W Ty XXe MHPOPMaLMIo U3 pasHbIX MCTOYHMKOB -
HanpuMmep, TaK, 4Tobbl NMLA C HAPYLWEHNUAMU CyXa NONyyYani MHGOPMaLLMIO BU3YarbHO, C HAPYILEHWSIMU 3PEHUS -
ayananbHo;

- MPUMEHEHVEe NPorpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHMS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii u CUMYNSILMOHHBIX
TEXHONOIIA;

- NMPUMEHEHNE LUCTAHUMOHHbIX 0Bpa3oBaTenbHbIX TEXHONOIMA 4N Nepeaayn MHGOopMaLIMm, OpraHn3aLmm pasnuyHblx
hOPM NHTEPAKTUBHOW KOHTAKTHOW paboTbl 0Byyarolwerocs ¢ npenogasaTteneM, B TOM Yucne BebrHapoB, KOTOpble MOTyT
6bITb NCNONb30BaHbI AN NPOBELEHNS BUPTYaNbHbIX NEKLUIA C BO3MOXHOCTbIO B3aVMOLENCTBUS BCEX YHACTHUKOB
OUCTAHUMOHHOIO 06y4eHUs, NPOBELEHUS CEMUHAPOB, BbICTYMNEHUS C LOKNALAMU U 3aLNTbI BbINOAHEHHBIX paboT,
NMpoBeAeHNS TPEHUHIOB, OPraHU3aLMy KONNEKTUBHON paboThl;
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- NpuMeHeHne oNCTaHUMOHHbIX o6paaoBaTeanb|x TEXHONOrnin ang opraHnsaumm oopM TEKYLLEro 1 NPOMEXYTOYHOro
KOHTPONA;

- YBENNYEHME NPOLOMXKNTENIbHOCTU caa4m oby4atolwmMcst UHBANULOM UK NINLOM C OFPaHNYeHHbIMU BO3MOXHOCTSIMI
30p0Bbs DOPM NMPOMEXYTOYHON aTTeCTALMMN MO OTHOLWEHMIO K YCTaHOBNEHHOW MPOAONXUTENBHOCTY UX CHAYN:

- NPOAOIXXUTENIbHOCTU CcOoa4n 3a4€Ta UM sK3aMeHa, nposoaonMoro B NUCbMEHHON oopme, - He 6onee 4eM Ha 90 MUHYT;

- NMPOOONXNTENbHOCTM NOAroTOBKM 06y4atollerocs K oTBeTy Ha 3a4éTe Unn aKk3ameHe, NPOBOAVMOM B YCTHOM doopMe, - He
6oree 4yeM Ha 20 MUHYT;

- NPOOOIXUTENNIbHOCTU BbICTYNNEHUA 06y'-|a|ou4eroc9| npu 3awunTte KprOBOI7I p8.60TbI - He bonee yem Ha 15 MUHYT.

Mporpamma cocTasneHa B cooTBeTcTBUM ¢ TpeboBaHnaMu GIrOC BO 1 yyebHbIM nnaHoM no HanpasneHuto 02.04.02
"®yHOameHTanbHas nHopmMatuka n MHPOPMaLMOHHbIE TEXHONOMMK" 1 MarmcTepckoin nporpamme "Hayka o JaHHbIX".
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lMpunoxerne 2
K pabo4eii nporpamme AUCLUNINHBI (MOAYNS)
51.B.[1B.03.02 AHann3 naHHsbix B a3bike R

MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

Hanpasnenue nogrotosku: 02.04.02 - dyHaamMeHTanbHas MHOpMaTka U UHPOPMALIMOHHbBIE TEXHONOrN

Mpodounb noarotoskmn: Hayka o JlaHHbIX

Keanudukaums BbiMyCcKHMKA: MarucTp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. Narytun, M.B. HarnagHas matemaTtnyeckas ctatuctuka [3nekTpoHHbIl pecypc] : ydiebHoe nocobue / M.B. NaryTuH. -
OnekTpoH. aaH. - Mockea : Msgatenbcteo 'Nlabopatopus 3HaHuii', 2019. - 475 c. - Pexunm gocTyna:
https://e.lanbook.com/book/116104

2. CTpykTypbl 1 anropuTMbl 06paboTku faHHbIX: YyebHoe nocobue / Konmaes B. 1. - M.:ML, PUOP, HUL NHDPA-M,
2014. - 296 c. - Pexum goctyna: http://znanium.com/catalog/product/418290

3. bype, B.M. MeTtoapl npuknanHoi cratuctnku B R n Excel [9nekTpoHHbIl pecypc] : yiebHoe nocobue / B.M. Bype,
E.M. MapwunuHa, A.A. CeLakoB. - OnekTpoH. aaH. - CaHkT-Metepbypr : JlaHb, 2019. - 152 c. - Pexwm goctyna:
https://e.lanbook.com/book/112057

4. Ctatuctmyeckas obpaboTtka faHHbIX B y4ebHO-uccnegosarenbckmx paborax : yueb. nocobue / MN.A. Bonkosa, A.B.
lunyHos. - M. : DPOPYM : MIH®PA-M, 2019. - 96 c. - (Bbicwee obpasosaHuve: bakanaepuar). - Pexum goctyna:
http://znanium.com/catalog/product/1030246

JononHutenbHasa nuTteparypa:

1. WnnyHos A.B., HarnagHas ctatnctuka. Micnonbayem R! [OnektpoHHbiin pecypc] / A.B. WunyHos, E.M. Banawnn, MN.A.
Bonkoga, A.W. KopobeiHukos, C.A. Hasaposa, C.B. MeTtpos, B.I". CycousiHos. - M. : IMK TNpecc, 2012. - 298 c. - ISBN
978-5-94074-828-1 - Pexum poctyna: http://www.studentlibrary.ru/book/ISBN9785940748281.html

2. Teopuist BEpOSITHOCTEM 1M MaTemaTndeckas ctatuctuka : y4ebHuk / E.C. KoueTtkoB, C.O. CmepunHckasi, B.B. Cokonos.
- 2-e 3., ncnp. n nepepad. - M. : DOPYM : UHDOPA-M, 2018. - 240 c. -Pexum poctyna:
http://znanium.com/catalog/product/944923

3. Hemupko, A.T. Matematunyeckuii aHanua 6uoMeanLIMHCKX CUFHANOB 1 AaHHbIX [ONekTpoHHbIN pecypc] / A.TT.
Hemupko, J1.A. Manuno, A.H. KannHuyeHrko. - OnekTpoH. gaH. - Mocksa : duamatnut, 2017. - 248 c. - Pexum goctyna:
https://e.lanbook.com/book/104986

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHnuua 9 13 10. EEl YHH

ARl | AL O



Mporpamma avcumnnvHbl "AHanua gaHHblxX B s3bike R"; 02.04.02 "dyHpameHTanbHas nHopMatmka v MHOPMaLMOHHbIE TEXHONOrnK".

lMpunoxerve 3
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nepe'-IeHb MHPOPMaLIMOHHbIX TEXHONMOINMMK, UCNONb3YyeMbIX AJ1s1 OCBOEHUS AUCLUMIUHBI (MO,IJ,ynil), BKo4yas
nepe4yeHb nporpaMmMHOro obecneyeHns u MH(POPMaLIMOHHbIX CNPaBOYHbIX CUCTEM

Hanpasnenue nogrotosku: 02.04.02 - dyHaamMeHTanbHas MHOpMaTKa U MHPOPMALIMOHHbBIE TEXHONOrN
Mpodounb noarotoskmn: Hayka o JlaHHbIX

Keanudumkaums BbiNyCKHUKA: MArncTp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2020

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-MeToAMueCKas nutepatypa ons JaHHOW AUCLMMNANHBI UIMEETCS B HANMYMK B SNIEKTPOHHO-OMBNMOTEUHOI cucTeme
NapatenbcTBa "JlaHb" , OCTYN K KOTOPO NnpenocTasneH obyyatowmmes. 36C NapatenscTea "MaHb" BkNtoyaeT B cebs
9NEKTPOHHbIE BEPCUM KHUT n3patenscTsa "flaHb" u opyrux Beoylwmx n3natenscTs y4ebHOM nutepatyphbl, a Takxe
9NEKTPOHHbIE BEPCUUN MEPUOLNYECKUX U3OAHUIA NO €CTECTBEHHbIM, TEXHNYECKMM 1 r'yMaHUTapHbIM Haykam. 96C
NapatenbcTea "JlaHb" obecneumBaeT NOCTYN K HAYYHOR, y4eOHOM NnTepaTtype 1 Hay4yHbIM NEPUOLMNYECKM N3AAHUSM MO
MaKCVUManbHOMY KONMYECTBY NMPOMUIbHBIX HANpPaBneHuii ¢ COBNIOAEHNEM BCEX aBTOPCKMX Y CMEXHbIX MPaB.

CtpaHuua 10 ns 10.




