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1. EJIb OCBOEHUMA JTUCIIUITJIMHbI

Hucuuruinza «Python 11 aHanu3a qaHHBIX» BXOIUT B IporpaMMy OakanaBpuata « XUMHUS»
no HarpasieHuto 04.03.01 «Xumus» u uzyqaercs B 4 cemectpe 2 Kypca. JAUCHUIUIMHY peaTnu3yeT
Kadenpa MmaTemarmyeckoro MoOJEIMPOBAaHUS M HCKYCCTBEHHOIO HHTeJUIeKTa. JlucuuruimiHa
cocTOUT U3 4 pa3znenoB U 18 TeM M HalpaBlieHa Ha M3y4YE€HHUE OCHOBHBIX IPUHIMIIOB aHAJINW3a
JAHHBIX Ha s3bIKe Python.

Llenbt0 OCBOCHMS AMCUUIUIMHBI SBISETCS (POPMHUPOBAHUE HABBIKOB OOpa0OTKM M aHAIU3a
naHHbIX Ha Python nis pemenus npakTuyeckux 3aaad.

2. TPEBOBAHMA K PE3YJIBbTATAM OCBOEHUMA JUCIHUITJIMHDbI

OcBoenue nucuuIuiiHbl «Python juisi aHanw3a ITaHHBIX» HANpPaBJICHO Ha (GOPMHUPOBAHUE Y
o0yJaromuxcst CIeAyONNX KOMIETEHINHA (YaCTH KOMIICTCHIIHN):

Tabnuya 2.1. Ilepeuenv komnemenyuil, Gopmupyemvix y 00yuarowuxcs npu o0ce0eHuu
OUCYUNTIUHBL (Pe3VTIbMambvl 0C80EHUS OUCYUNTIUHDL)

I/IHZ[I/IKaTOp])I JOCTHIKCHHUS KOMIICTCHIUHN

Iudp Komnerenuus N
(B paMKax JaHHOMW NHUCUMUIUIMHBI)

YK-1.1 Ananuzupyer 3anauy, BeIIENSs ee Oa30BbIe
COCTaBIIAIONINE;;

VYK-1.2 Onpenersietr U paHxupyeT HHPOPMAITUIO, TPEOYEMYIO IS
pelIeHus MOCTaBIeHHOH 3a1a4H;;

VYK-1.3 OcymiecTBisieT HOUCK HHOOPMAIIHH JJIST PEIICHUS
MIOCTABJICHHOH 3a/1a4M [0 PA3IUYHBIM THIIAM 3aIIPOCOB;;

Cnoco0eH OCyIIeCTBISATh MOUCK,
KPUTUYECKUM aHAIU3 U CUHTE3
YK-1 nH(opMaLuK, IPUMEHSTh
CUCTEMHBIH MOAXO] I PELICHUs
MIOCTaBJICHHBIX 3aJa4

Croco0eH: HCKaTh HYKHBIC
WCTOYHUKH HHPOPMALIMH 1
JaHHbIE, BOCIIPHHIMATH,
AHAJIM3UPOBATH, 3AIIOMUHATE H
nepeaaBath HHGOpMAaLHIO ¢
UCIIOJIb30BaHKHEM LIU(PPOBBIX
CPEZCTB, a TAK)KE C MOMOLIBIO
AITOPUTMOB IIpH paboTe C
MOJY4EHHBIMHU U3 Pa3IHYHBIX
MCTOYHHMKOB JAHHBIMH C LIEJIBIO
3¢ (HEKTHBHOTO HCITOIB30BAHUS
NOJTyYeHHOH HH(POPMALHHK IS
peLIeHus 3a1a4;
NPOBOJIMTH OLICHKY HH(pOPMAaLHH,
€e JIOCTOBEPHOCTB, CTPOHTh
JIOTMYECKUE YMO3AKITIOUCHUS Ha
OCHOBaHHH ITOCTYTIAFOIINX
uH(popMaLNK U TaHHBIX

YK-12.1 Ocy1iecTBiseT MOUCK HY>KHBIX HCTOYHUKOB HH(OpMAIiu
U TaHHBIX, BOCIIPUHUMAET, aHAIU3UPYET, 3a[IOMUHACT U IIepelaeT
nH(opMaLHIO ¢ KUCIOIb30BaHNEM IU(DPOBBIX CPEJICTB, @ TAKKE C
MOMOIIBIO AITOPUTMOB IIPU PAObOTE € MOTYYEHHBIMHU U3 Pa3IMIHBIX
MCTOYHHMKOB JJAHHBIMHU C LEJIbI0 () (HEKTHBHOTO HCIIOJIb30BAHUS
NOJTy4eHHOW MH(GOPMAIMH /TSl PELICHHS 33/1a4;;

VYK-12.2 TIpoBoauT OLIEHKY HHPOPMALINH, €€ TOCTOBEPHOCTD,
CTPOUT JIOTUYECKHE YMO3AKIIIOUCHHNSI HA OCHOBAHUH MOCTYMAIOIINX
nH(pOpMauK 1 TaHHBIX.;

YK-12

3. MECTO JUCIMIIJIMHBI B CTPYKTYPE OII BO

Huctunmuaa  «Python panms  ananmsa  JaHHBIX» OTHOCHUTCS K 9acTH, (opmupyemon
ydacTHUKaMHd  0Opa3oBaTeNbHBIX  OTHOmIeHWH  Omoka 1 «Jlucuumnueel  (MOIyNH)»
00pa3zoBaTenbHON MTPOTPaMMBI BBICIIIETO 00pa30BaHUSI.

B pamkax o0pa3zoBaTesbHOM NporpamMmbl BBICIIETO O0pa30BaHUS OOydYaIOIIMECS TaKxKe
OCBaMBAIOT  JIpyI'Me€ JWCUUIUIMHBI W/WIM  TPAKTUKH, CIIOCOOCTBYIOIIME  JIOCTHKEHHUIO
3aIJIaHUPOBAHHBIX PE3YJIbTATOB OCBOEHUS AUCUUILINHBI «Python as aHanu3a naHHBIX.




Tabnuya 3.1.

Ilepeuenv komnonenmos OIl BO,

3AN1AHUPOBAHHbLX pe3)1bmamoe OC60€HUA auCl{ul’lﬂqul

CnocooCmeyroWuUx — 00CMUNCEHUTO

[pexmecTByommue IMocaenyromue
g Haumenosanne uncﬁnl:mnﬂblyMolzlll JIH nncunnnni?lil/ﬁloa JIU
p KOMIIETEHIIHH * i, % i,
NMPaKTHKH NMPAKTHKH
CriocoOeH: HCKaTh HYKHBIC
UCTOYHUKH UH(POPMAIIUH U
JTaHHBIC, BOCIIPUHUMATb,
aHATM3UPOBATH, 3aTIOMHUHATH
U TIepenaBaTh HHPOPMALHIO
C UCTIONTE30BaHUEM
IU(PPOBBIX CPEICTB, a TAKKE
bp PEACTB, Hudposas rpaMOTHOCTS;
C TIOMOIIBIO aJITOPUTMOB
OCHOBBI ’KOHOMHKH U Y4eOHas MpaKTHKa;
pu paboTe ¢ TOITyICHHBIMU
MEHEPKMEHTA; HayuHo-uccnemoBarenbckas
U3 PA3ITUYHBIX HCTOYHUKOB N s
Ipoosunymoiii Excel*™; paborta;
JTAHHBIMU C [IEJBIO
YK-12 S hEeKTHBHOTO OcHogvl npocpammuposanus Ha [IpenumniuomMHas MpaKkTHKA;
N Python**; KomnbroTepHbIe TEXHOJIOTHH B
HCTIOJIb30BaHUS MOJTy4YEeHHOM
HUngpoepaghuxa u mexnonocus XUMHU;
HH(POPMALIUY [T PEUICHUS -
npezenmayuii **,
3amad;
MIPOBOJIUTH OLIEHKY
uHpOpMaIuy, ee
JOCTOBEPHOCTD, CTPOUTH
JIOTHYECKUE
YMO3aKIIFOYCHUS Ha
OCHOBAaHUU MOCTYMAIOIINX
uHGOpPMAIIUU ¥ JAHHBIX
VYueOHast MpaKTHKa;
IIpenaunioMHas npakTHKa;
Opranudeckasi XuMusi;
duznyeckas XUMusi;
CrpoeHue BeIecTBa;
OCHOBBI KBAHTOBOH XUMUU;
Komnonanas xumus;
MaremaTuka, XUMIYECKUE OCHOBBHI
Ousnka; OHMOJIOTHYECKUX MPOIIECCOB U
Hudposas rpaMOTHOCTS; 9KOJIOTHH;
Heopranuueckas xumus; W36paHHbIe T1aBBl XUMHH;
AHanuTHueckas XuMHs; DKCTepUMEHTAIBHBIE METO/IbI
Cnoco0eH oCcylIecTBIsATh
. Opranudeckasi XUMUs; UCCIICIOBAHUS B XUMHH;
MOUCK, KPUTHYCCKUHN aHAIH3
1 CHHTE3 HH(OpMALIH BBeneHue B cienuanbHOCTD; Beeoenue 6 xumuio
YVK-1 p i Ipoosunymoiii Excel*™; KOOPOUHAYUOHHBIX

MMPUMCEHATH CHCTEMHBIN
MOAXOJ IJId PEHICHUSA
IIOCTaBJICHHBIX 3aJ1a4

OcHO8bI NPOPAMMUPOBANHUSL HA
Python**;
Hugpoepaghuxa u mexnonoeus
npezenmayuii ¥*,
JlOTIOJTHUTEIIBHEIE pa3/iesbl BEICILIECH
MaTeMaTHKH;

coeounenull **;

OcHoewbl Hanoxumuu **;
Xumus ekapcmeeHnvix
sewecms ™™,
DuU3UKO-XUMUYECKUE MEMOObl
uccneo08anus
HeopeanHuyecKux geujecme™*;
Cmpamezusi opeanu4ecko2o
cunmesa**,

Ocnosuvl Hegpmexumuu**,
Fundamentals of
Contemporary Mass
Spectrometry**;

* - 3aMOJHSACTCS B COOTBETCTBUM ¢ MaTpuiei kommnereHuii u CYII OI1 BO

** - 3JIEeKTUBHBIC TUCIMIUIHHBI /TIPAKTHKH




4. OFBEM JJVCHUILJIMHBI U BUbI YYEBHOH PABOTHI

OO0mmas TpyA0eMKOCTh TUCHUIUTHHBI «Python 171 aHanmm3a JaHHBIX» COCTABIISCT «2)» 3a4CTHHIC CIUHUIIBL.
Tabauya 4.1. Buowvl yuebHoli pabomvl no nepuooam 0C80eHUs 00pA308aAMENbHOU NPOSPAMMbL BbICULIE20 00PA308AHU Ol OYHOU Dopmbl
00yuenus.

Buja yue6Hoii padoThI BCEI'O, ak.u. CeMec:p(-H)

Konumaxmmnas paboma, ax.u. 36 36
Jlexuuu (JIK) 0 0
JlaGopartopusie pabotsl (JIP) 0 0
IMpaktuueckue/cemunapckue 3ansatus (C3) 36 36
Camocmosmenvras paboma 0by4arowuxcs, ax.u. 27 27
Koumponw (sx3amen/3auem c oyenkou), ax.u. 9 9
Oo0masi Tpy10eMKOCTH T CHUIIHHBI aK.4. 72 72

3a4.e/l. 2 2




5. COAEPKAHUE JUCIUIIJINHBI

Tabauya 5.1. Codeporcanue oucyuniunsl (Mo0yis) no euoam y4ebHou pabomuol

Bun
Homep | HammeHnoBaHue pasnena "
Copep:xanue pa3aesa (TeMbl) yueOHoit
pa3neia AUCUMITHHBI «
padoThI
11 MmuosxectBaMu. Oniepaliui ¢ MHOXKECTBAMH C3
1.2 Omnepanuy Ha MHOXKECTBaX C3
Paspen 1 |MHoxecTBa U cioBapu
1.3 3HAKOMCTBO CO CJIOBapsIMHU C3
14 Omnepanuy co ClIoBapsMu C3
2.1 TekcTOoBBIC JTUTEPATBI C3
2.2 OCHOBHBIE OTIEPAIMH C TEKCTOM C3
Mertonp! st paboTHI ¢ TEKCTOM, MeTOIbI 1St
Paznen 2 |. Pabora co ctpokaMu 2.3 AL A P ’ AR C3
paboTHI C TEKCTOM
2.4 TepHapHBIi omiepaTop C3
2.5 O06paboTKa HCKITIOYUTEIBHBIX CUTYallui C3
OOswsBieHNE U BBI30B (yHKINU. FIMEHOBaHHBIE
31 apryMeHTHl QpyHKIIH. MeXaHu3M nepeaadn C3
apryMeHTOB
3.2 VImeHoBaHHbIE apryMeHThI (QyHKIUH. MeXaHu3M 3
' nepeayd apryMeHTOB
Paznen 3 | @yHkIuu 33 OYHKIMHY C IPOU3BOJIbHBIM KOJIUYECTBOM 3
' apryMEHTOB.
JlokanbHbIe U INI00abHbIC TIEPEMEHHBIE.
3.4 C3
Broxxennsie pyHkImu. JIsmona-gyHkuum
35 OyHKIMS KaK apTyMEHT U pe3yibTar. Pexypceus. 3
' JlekopaTops! GYHKIHH.
41 UucnoBele qaHHble. Jlornueckue 3HaYCHHUS. C3
4.2 Jlata u Bpems C3
Paznen 4 |®aitnbl u jaHHBIE ~
A A 4.3 Pabota ¢ daitnamu C3
4.4 Kracchbl ¥ 00bEKTHI C3

* - zanonasercs Toiapko o OUHOM dhopme odyuenust: JIK — aexyuu, JIP — iabopamopnsie pabomoi; C3 —
nPpaKmuiecKue/CeMunapcrue 3aHsamusl.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Tabnuya 6.1. Mamepuanvho-mexnuueckoe obecneuenue OUCYUNIUHBL

Tun aynuropuu

OcHaleHue ayIuTOpuU

Crnennanu3npoBaHHoOe
yueOHOe/1abopaTopHoe
odopynoBanme, I1O u
MaTepHaJIbl 1151 OCBOCHHA
AMCUMILTNHBI
(nmpu HeOOXOAUMOCTH)

Aynuropus JUisi IPOBEICHUS 3aHATUI
JIEKIIMOHHOT'O TUIIA, OCHAILICHHAS

JlexoHHast KOMIUIEKTOM CHEeMaIU3UPOBAHHON MebenH;
JOCKOM (3KpaHOM) U TEXHUYECKUMU
CpeACTBaMHU MYJIbTUMEINA IPE3eHTAIUH.
AyauTtopus JUisl IpOBEICHUS 3aHATUI OC Linux, opucHbIif makeT
CEMMHApPCKOI'0 TUIA, IPYNIIOBbIX U LibreOffice, I1O nns
WH/IMBUYaTbHBIX KOHCYJBTAIMN, TeKyIIero | mpocmotpa pdf, NetBeans
KOHTPOJISL U IPOMEXKYTOYHOU aTTEeCTallUH, IDE - cBoOomHAs
CemuHapckas

OCHAILICHHAS] KOMIUIEKTOM
CreMaNIU3UPOBaHHON MeOenu U
TEXHUYECKUMH CPEICTBAMHU MYJIbTUMEINA
IIPE3CHTALIMMN.

MHTETPUPOBaHHAs cpeaa
pa3pabOTKU NPUIIOKEHUI
(IDE) Ha sa3bIkax
IporpaMMHpOBaHus Java,




Crnennann3npoBaHHoOe
yueOHoe/1adopaTopHoOe
obopynoBanme, I1O u
MAaTepHaJIbl 1J151 0CBOEHHS
AMCUMILTUHBI
(Ipu HEOOXOTUMOCTH)

Tun aynuropun OcHameHue ayauTopun

Python, PHP, JavaScript, C,
C++

OC Linux, opHuCHBII makeT
LibreOffice, 110 nusa
npocmotpa pdf, NetBeans

AynuTtopus st CaMOCTOSTENbHOI PadOThI
Y P P IDE - cBoOOmHas

oOydaromuxcst (MOKET UCTIOIB30BAThCS IS

Jns N MHTETPUPOBAHHASA Cpea
., | MpOBEEHUsI CECMMHAPCKUX 3aHATHI U .
CaMOCTOSITEIIbHOM . pa3pabOTKU NPUITOKEHUI
KOHCYJIbTAIlUI ), OCHALLIEHHAs! KOMILIEKTOM
paboTsl (IDE) na si3p1kax

CHGHI/IaJII/ISHpOBaHHOﬁ MeOenu u

nporpaMMupoBaHus Java
KoMmIibtoTepamu ¢ poctynom B JUOC. porp P ’

Python, PHP, JavaScript, C,
C++

* - ayauTOpHs I CAMOCTOATEIILHON paboThl 00yvatonuxcs ykaspiBaetcss OBSA3ATEJIBHO!

7. YAEBHO-METOJUYECKOE 1 UH®OPMAIIMOHHOE OBECIIEYEHHUE JTUCHIUIIJINHbBI

Ocnoenas numepamypa:

1. ®enopos, . YO. [IporpammupoBanue Ha s3bpIKe BBICOKOTO YpoBHS Python : yue6HOE
noco6ue 1ist By3oB / 1. FO. @enopos. — 3-e u3., nepepad. u gon. — Mocksa : M3naTenbcTBo
FOpaiit, 2022. — 210 ¢. — (Bsicmiee oopazoBanue). — ISBN 978-5- 534-14638-7. — Tekcr :
anexkTpoHHbIN // O6paszoBatenbHas miargopma FOpaiir [caiit]. — URL:
https://urait.ru/bcode/492920 (nara obpamenus: 30.03.2025).

2. Yepnsies, C. A. OcHOBBI porpaMMmupoBanus Ha Python : yuebHoe nmocodue ams
By30B / C. A. UepnsiieB. — Mocksa : U3natenbctBo FOpaiit, 2022. — 286 ¢. — (Briciiee
obpaszoBanue). — ISBN 978-5-534-14350-8. — TexkcT : anekrpoHHslii // OOpa3oBaTenbHas

mnatgopma  FOpaiit[caiiT]. — URL: https://urait.ru/bcode/496893 (nara obpamienus:
30.03.2025)

Jononnumenvnas numepamypa:

1. 'nuaenko, . I'. TexHOMOTUU U METOABI IPOrpaMMHUPOBaHHUS : yueOHOe TocoOue JuIs
By30B / U. I'. 'nunenko, ®@. ®@. [TaBnos, /1. 0. ®enopos. — Mocksa : U3natensctBo FOpaiir,
2022. — 235 c. — (Bricuiee o6pazoBanue). — ISBN 978-5-534-02816-4. — Tekcr :
anekTpoHHbid // OOpa3oBarenpHas Tuiargopma FOpaiit [caiit]. — URL:
https://urait.ru/bcode/489920 (mara obpamenus: 30.03.2025). .

- YUepnakos, 1. B. OcHOBBI pOrpaMMUpPOBaHUS: YUEOHUK U IPAKTUKYM IS
By30B / . B. UepnakoB. —-Mocksa : M3narensctBo FOpaiit, 2022. —219 c. — (Bricmiee
obpazoBanue). — ISBN 978-5-9916-9983-9. — Tekcr : anekrpoHHbIi //O0pa3oBarenbHas
iatdopma FOpaiir [caiit]. — URL: https://urait.ru/bcode/489747 (nara obpamenus: 30.03.2025)

Pecypcel ungopmayuonno-menekoMmyHuKayuoHnou cemu « umepnempy:
1. O9bC PYIH u croponnue 3bC, Kk KOTOPBIM CTy€HTBI YHUBEPCUTETA UMEIOT JOCTYII
Ha OCHOBAHMH 3aKJIIOYEHHBIX JJOTOBOPOB
- DnekTpoHHO-0mbmoTeunas cucrema PYJIH — 9bC PY JIH
http://lib.rudn.ru/MegaPro/Web
- OBC «YuuBepcuteTckas 6ubianoreka onnain» http://www.biblioclub.ru
- OBC IOpaiit http://www.biblio-online.ru




- ObC «KoHcynbpTaHT cTyneHTay www.studentlibrary.ru
- OBC «Tpounkuiit MmocT»
2. ba3bl JaHHBIX U TOMCKOBBIE CHCTEMBI
- DIIEKTPOHHBIN (HOHJT TPABOBON ¥ HOPMATUBHO-TEXHUIECKOW JJOKYMEHTAIIUU
http://docs.cntd.ru/
- mouckoBas cucreMa SHaekc https://www.yandex.ru/
- mouckoBas cuctema Google https://www.google.ru/
- pedeparuBHas 6a3a manubeix SCOPUS
http://www.elsevierscience.ru/products/scopus/
Yuebno-memoouueckue mamepuanvi 013 camocmosmensbHol pabomsl 00y4AOWUXCs NPU
0CBOCHUU OUCYUNTUHBL/MOOYAAE:
1. Kypc nexuuii no quctmminae «Python nist ananmmza qaHHbIX».

* - Bce y4eOHO-METOIUYECKUE MATePUANIBI JJII CAMOCTOSITEIIBHONH PabOThl 00ydYaromuXcs
pa3MeIIarTcs B COOTBETCTBUHU C ACHCTBYIOLIUM NOpsiAKoM Ha cTpanulle aucuuruinisl B TYUC!



PA3BPABOTYMUK:

JOIIEHT Kadenpsl
MaTEMAaTHYECKOTO
MOJICTTUPOBAHUS U

Cannarapos Conrtan

HMCKYCCTBEHHOTO MHTEJIJICKTa Hcmannosuu

Jonoxcnocmo, BYIT Tloonuce Damunus 1. 0.
PYKOBOJUTEJIb BYII:

3aBenyromuii kadeapoit

MaTeEMATUYECKOTO Mamsix Muxaun

MOJICTTUPOBAHUS U Jmutpuesuu [M|]

HCKYCCTBEHHOT'O MHTEJIJIEKTA 3aBelyIoIIMI Kaenpoi,
Honocnocmo BYITT Ioonuce Damunus U.0.

PYKOBOJIMUTEJIb OII BO:

3aBenyronuii kKageapoit oomei u
HEOPraHUYECKON XUMUU

XpycraieB Bukrop
Huxomaesnu

Jonoxcnocmo, BYIT

ITloonucw

Damunus U.0.



