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1. HCJII/I H 3a1a4Y1 OCBOCHUSA JUCIHUIIJINHBI

Llenp MUCIMIUIMHBI — OCBOCHUE O0YUYaIOIIUMHUCSI HABBIKOB PA0OTHI C OOJIBIIMMH JaHHBIMH, UX
00paboTKOM 1 BU3yanH3aIeil Ha COBPEMEHHOM SI3bIKE MPOTpaMMUpOBaHus Ha mpumepe Python.
3amaun JUCHUILINHEL:

o ®opmupoBaHUE HABBIKOB BJIaJICHHUS] OCHOBAMH IporpammupoBanus Ha Python;

. @opMHpOBaHUE U PA3BUTUE YMEHHUM INPOBOAUTH KAd4ECTBCHHBIM AaHAIW3 JaHHBIX C
NPUMEHEHHEM CTAaTHUCTUKH, HCIOJIB30BaHUA OMOIMOTEK M MOAYyJEH sl YCKOPEHHOW 00paboTKu
JaHHBIX;

o ®opMupoBaHNE HABBIKOB NPEAOCTABICHHS OOJBIIUX M CIOXKHBIX HAOOPOB NAaHHBIX B

IMpOCTOM U HAIJIAAHOM BUIC.

2. Mecto aucuuniaunsl B crpykrype OIIOII BO

Juciumnba «Python ans ananm3a naHHBIX: BBEJICHHE)» OTHOCUTCS K JMCIMIUIMHAM YacTH
brnoka 1, o0s13aTenbHOM YacTH 00pa3oBaTeIbHBIX OTHOIIEHUH yueOHOro MyaHa.

Heo0xonuMbpIM1 yCIIOBUSMU AJ11 OCBOEHUS JUCLMILIMHBI SBIISIOTCSA:

3HaHUs JIMHEHHON M BEKTOPHOW anreOphl, TEOPUU BEPOATHOCTH, FIEMEHTOB MaTeMaTHYECKOi
CTaTUCTHKH;, OCHOBBI TEOPHH MH(POPMALIUU B KOAUPOBAHUSI.

YMEHHUS MCIOJb30BaTh MPOTrPaMMHBIE CPEJICTBA peaau3alMd MH()OPMAIMOHHBIX MPOLECCOB;
HCI0JIb30BaTh JIOKAJIbHBIE U IT100aIbHbBIE CETH.

BJIAJICHUE HABBIKOM TEMAaTHUYECKOro IOMCKa MH(POPMALMU M AaHHOTUPOBAHUS HMCTOYHHUKOB,
CIIOCOOHOCTH MPUMEHSTh CUCTEMHBIH MOIXOJ P PELICHUH 3a71a4 110 COCTABICHHUIO ITPOTPAMM.

CopepxaHue QUCLUIUIMHBL SABJIAETCSA JIOTMYECKUM IPOJODKEHHEM COIEP/KaHUS JUCLHUILIIMH
«Marematukay, «MHpopmaTkay, «IIporpammupoBanue.

3. Pe3yabTaThl 00y4eHHs MO AUCHUILIMHE
[Tpouecc u3yueHus: AUCUUILIMHBI HAIIPaBlIeH Ha (OPMHUPOBAHUE CICAYIOIUX KOMITETECHITHI:

Tab6muna 3.1

Kox n nanmenosanue
KOMIIETECHIINH

Kox 1 HanMeHOBaHNE HHANKATOpa
noctiskeHust komnereniu (MJK)

Kon 1 HanmMeHoBaHue pe3ynbTara
00yueHHs M0 JUCHUILTHHE (MOJYIIIO)

VK-1. Cnocoben
OCYLIECTBJIATD IIOUCK,
KPUTUYECKUI aHaIU3 U CUHTE3
nHpopmanum, NPUMEHSITh
CHUCTEMHBIN IOIXO, IS
peLIeHUs [IOCTABJICHHBIX 3aJa4

VK-1.1. OcymiecTBisieT BEIOOP aKTyaIbHBIX
POCCHICKHX M 3apyOeKHBIX HCTOYHUKOB, a
TaK ke TIOUCK, cOOp 1 00paboOTKy
nH}opmanny, He0oOX0IMMOH IS peleHUs
MIOCTABJICHHOH 3aa4H.

3Hare (31): MexaHM3MBl M METOJUKH

TIOMCKa, aHanu3a u CHHTE3a
nHpOpMaLNH, BKJIFOYAIOLIUE
CHUCTEMHBIH  moaxox B  obyactu
00pa3oBaHUs

Ymers (Y1): aHanm3mpoBaTh 3amady,

BBIACIATh €€ 0a30BEIC COCTaBJIAOIINC,
OCYHICCTBJIATH JCKOMIIO3UIINIO 3a/1a191

Brnanmets (B1): MeTogamMu yCTaHOBICHHS
MPUIAHHO-CIICJICTBEHHBIX ~ CBS3€U |
OTIpe/IeIICHUs

HanOoJiee 3HAYMMBbIX CpEIN HUX

VYK-1.2 CucremMaTu3upyer 1 KpUTHYECKH
aHaIU3UpPyeT HH(POPMAIIHIO, TOTyIEHHYIO
13 Pa3HBIX HCTOUHUKOB, B COOTBETCTBHHU C
TpeOOBaHUSIMHU U YCIIOBHSIMH 331a4H

3Hath (32): METOAMKY MOCTAaHOBKH LIEJIH
U CIOCOOBl €€ JIOCTIDKEHHUS, HaydyHOe
NpeJ/ICTaBICHUE

0 pe3ynbTarax 00paboTku nHOpPMAIUU

Ymers (Y2): HaXOIUTh W KPUTHIECKH
aHAJIU3UPOBaATh nHpOpPManuIio,
HEO0OX0IUMYIO s peuieHus
MOCTaBJIEHHOH 3a1a4u

Bnamers (B2): mexaHm3Mamu IomcKa
HHpOpPMAIMK, B TOM  YHUCIE C
MIPUMEHEHHUE COBPEMEHHBIX
HHPOPMALMOHHBIX H
KOMMYHHUKAIIMOHHBIX TEXHOJIOT U

VYK-1.3. Mcrionb3yeT METOJIMKA CUCTEMHOTO
[TOIX0/1a TIPU PEIICHUH MOCTABICHHBIX
3aaq

3HaTh (33): OCHOBHBIE METOJbI HAYYHO-
HCCIIEIOBATEIIbCKON  ACSTEIBHOCTH B
paMKax  TPUMEHEHHS  CHCTEMHOTO
MOJIX0/1a TPH PEIIEHUH MOCTaBICHHBIX




3a1a4

YmeTb (V3):
OLICHUBAS 1704
HEJIOCTaTKU

paccmarpuBartb

BO3MOJXHBIC BAPUAHTHI PCHICHUA 3aJa4u,
JOCTOMHCTBA u

Bnagets (B3): HaBpIkaMu aHasm3a
METO/IOJIOTUYECKUX MPodJeMm,
BO3HUKAIOIIUX TPH PELICHUN
MPaKTHYECKUX 3a/1a4

YK-2. CnocoGeH onpenenirs
KpYT 3a7a4 B paMKax
MIOCTABJICHHOH LIeJIN U
BBIOMpATh ONTHMAJIbHbIC
CHOCOOBI UX PEIICHHUs, UCXOSA
13 IeHCTBYIOMINX IPaBOBBIX
HOPM, UMEIOIINXCSI PECYPCOB U

OrpaHUYEHUN

VK-2.1. IIpoBoAXT aHaNU3 MOCTABIECHHOM
ey 1 GopMyITUpyeT COBOKYIHOCTh
B3aMMOCBSI3aHHBIX 33124, KOTOPbIE
HE0OXOIMMO PEIINTD IS €€ JOCTHKECHHUS.

3HaTh (34):

COBOKYITHOCTBH

B3aMMOCBJ3AaHHBIX 3a1a4

BUI0B
JACATCIBbHOCTHU

Yumets (Y4): onpenensite Kpyr 3agad u
UX B3aMMOCBSI3b B paMKax HM30paHHBIX
npoeCCHOHATLHON

Brnanets (B4): HaBBIKOM pacnipenieneHust
CBOUX JCHCTBUI 110 PELICHUIO
MOCTaBJICHHBIX 3aJa4

4. O0beM JUCHUIIINHBI
OO0muit 00beM UCHUIUIMHEI COCTABIIET 3 3aUeTHRIX equuuIbl, 108 gacos.

Tabnuma 4.1.
AyauTopHEIE 3aHATH/KOHTaKTHAs paboTa, Jyac. dopma
dopma Kypc/ YAUTOP D 2 CamocrosTebHas p .
IMpaktuyeckue | JlaGopaTtopHble MPOMEKYTOYHOM
00yueHHs cemMecTp Jlekiuu paborta, yac.
3aHATUA 3aHATUA arTecTalunu
oyHas 2/4 16 - 32 60 3aueT

5. CTpyKTypa H coJep:KaHue JUCIHIIMHBI

5.1. CtpykTypa IUCLHUIUIMHbI
ouHas ¢popma o0ydenusi (OPO)

Tabmuna 5.1.1

CTpyKTypa AUCIHILUIHHBI Ayautopubie
Ne 3aHATHS, Yac. CPC, | Bcero, Koz HJTK O1eHOYHBIE
wn Howmep HaumenoBanwue paznena JL [p. | Jlad. Hac. Hac. cpeicTEa
paszena
1 1 OcHoBrI cuHTaKcuca Python 2 - 4 6 12 Tect
2 2 Baenenue B Data Science 2 - 4 6 12 Tect
VK-1.1 Tecr, Keiic
3 3 O0paboTka JaHHBIX 2 - 8 8 18 VEK-1.2 No |
4 4 OCHOBBI CTATUCTUKH 4 - 4 10 18 VK-1.3 Tect
5 5 Pa3BenpiBaTenbHbIN aHAIN3 4 ) 8 10 29 VK-2.1 Tecr
JAHHBIX
6 6 Busyanmzanus TaHHBIX 2 - 4 8 14 Tect
3auer - - - 12 12
Uroro: 16 - 32 60 108
5.2. CopepxaHue JUCHUIUINHBL.
5.2.1. Coneprkanue pa3aenoB AUCIUTUINHBI (TUIAKTUUECKHUE €TUHUIIBI ).
Paznen 1. «Ocnoswvl cunmaxcuca Pythony.
Tema 1: YcraHoBka, 3anmyck u pabora B Jupyter Notebook.
VYcranoBka Python 3. Ycranoska Jupyter Notebook. 3amyck Jupyter-Gimoknora. KomOuHarwm
KJIaBHUIII.

Tema 2: OcHOBHBIE MaTeMaTHueckue aencTaus B Python.
Cnoxurs. Beruects, YMHOXUTH. Paznemuts. [lonmyunts nemyro yacte or aenenus. llomyunts
OCTATOK OT JieneHus. Bo3BeCTH B CTENEHB.
Tema 3: Ilepemennsble. Onepanyy ¢ IEPEMEHHBIMU.
Hcnons3oBanue nepeMeHHbIX. [IpaBuibHbIN BbIOOp nepemeHHbIX. JloOaBieHue nHbOpMaluu B
nepeMeHHbIe. YnCoBble TUIBI JaHHBIX. byneBblie 3HaueHus. Ctpoku. [lara u Bpems.




Tema 4: [TpocTeie 1 cocTaBHbIE YCIOBUA. [[UKITBI.

Bri6upaem ¢ momornpio oneparopa if. Co3naeM MUKIIBI ¢ TOMOIIBIO KIIFOUYEBBIX ciioB while u for.

Pasnen 2. «Besedenue ¢ Data Sciencey.

Tema 5: CTpyKTypbl JaHHBIX.

Cmucok. CnoBapb. MmuoxkectBo. Koprexx. BcerpoeHHble (YHKIIMH TOCIIEI0BATEIILHOCTEH.
CruckoBoe, CII0BapHOE U MHO)KECTBEHHOE BKJIFOUEHUSI.

Tewma 6: CTpOKOBbIC BETUYNHBI.

Pazmuusa mexny crpokamu. Co3laHMe CTPOK, BKJIIOUAIOIIMX CIIELUaIbHbIE CHMBOJBI. BbiOOp
OT/AENbHBIX cuMBOJIOB. O0paboTka cTpok. [lonck 3HaueHus B ctpoke. DopMaTupoBaHUE CTPOK.

Tewma 7: @yHKIHN.

[TpocTpancTBa MMeH, 0ONAacTH BHAMMOCTH W JIOKaJdbHbIE (YHKIMH. BoO3BpaT HECKOIBKUX
3HaYeHUH. AHOHMMHBIE (JIIMO1a) PyHKIINK.

Tema 8: kak nucath Kpacusblii kKoj] Ha Python?

HazBanusi o0wbekTOoB B Python. Maker koma. Kommentapuu. IIpoGenbr okoiao OMHApHBIX
ornepatopoB. CkpuHKacT: opopmienue GyHkuuu mmo cranaapry PEP-8.

Paznen 3. «Obpabomxa oanHwvixy.

Tema 9: bubimoreka Pandas st 00paboTKH TaHHBIX.

O6mnekT Series. OobekT DataFrame. nnexkcHbie 00beKThI. bazoBas GyHKIIMOHATBHOCTD

Tema 10: MeToap! TpyNIUpPOBKY TAaHHBIX.

Mexanusm GroupBy. ArperupoBanue nanHbix. Metox apply.

Tema 11: OObeauHEHNE TAOIHULI.

KomOunupoBanue u cnusaue HaOopoB naHHbIX. CrusiHue oO0bekToB DataFrame kak B 06azax
nanabix. CoenuaeHne no uHuekcy. Konkarenamms Baonmb ocu. KoMmMOMHMpOBaHME TEpPEKPHIBAIOLIMXCS
JTAHHBIX

Tema 12: Ouuctka TaHHBIX.

O0paboTka OTCYTCTBYIOIIMX JaHHBIX. DUIbTpalys OTCYTCTBYIONIMX JaHHBIX. BocmonHeHue
OTCYTCTBYIOIIMX JaHHBIX. [IpeoOpa3oBaHue TaHHBIX.

Pasznen 4. «Ocnoewvl cmamucmuxu.

Tema 13: OnmcarenbHbIE CTATUCTUKH U TpaduKu.

OnucatenbHple cTaTHCTUKU. Mepbl neHTpa KBaptumu. Mepsl pazdpoca. BreiOpocsl. I'paduku.
Onucanue 1 UHTEpIIpeTanys rpaduKoB.

Tema 14: OcHOBHBIE TOHATHS MATEMAaTHUECKOW CTaTUCTUKH.

Pacnipenenenune BEpOSTHOCTEN QUCKPETHOM CIY4alHOM BEJIMYMHBI. MaremMaTHyecKoe OKHIaHHE.
Hucniepcus. Pacnipenenenue BEposITHOCTEN HENIPEPBIBHOM Clly4aiiHON Benn4uHbL. HopmaiibHas cinyvaiiHas
BennuuHa. LleHTpanbHas npeaenbHas Teopema

Tema 15: JloBepuresnbHble HHTEpBabI Ha Python.

Kax o1ieHnTh reHepallbHyI0 COBOKYITHOCTE? J{OBepHUTEbHBINA MHTEPBAI TSI HCTHHHOTO CPEIHETO.
Pacrnipenenenne CtprozieHTa.

Tema 16: TecTupoBanue rumnores.

Pasnocth cpequux. TecTupoBanue pasHOCTH cpeaHuX. JlomyIieHus mpy UCIIOIb30BaHUH (POPMYIL.
Pacrnipenenenue pazHOCTH MPOTIOPLIMIA.

Paznen 5. «Pazeedvieamenbublil aHAIU3 OAHHBIX.

Tema 17: IlepBUuHbBIil OCMOTpP JaHHBIX.

IlepBruHBI OCMOTpP JaHHBIX.

Tema 18: [lepBUUHBIH aHAN3 TAHHBIX.

IlepBuyHbIN aHAJIN3 JAHHBIX.

Tema 19: KoppensimnoHHbIH aHaIN3.

Koppensiuuu as1st ancnoBbix cTosonos. OyHkIms pairplot U3 Moays seaborn.

Tema 20: AHann3 HOMUHATUBHBIX MIEPEMEHHBIX.

[Tpumenenne Gpynkim boxplot. Pacnpenenenne oneHOK 10 HOMUHATHBHBIM TIPU3HAKAM.

Paznen 6. «Buzyanuzayusi 0anHbIX».

Tema 21: I'padmueckue Bo3mokHOCTH Pandas.

Pucynku u nonrpaguxu. L{Bera, Mapkepsl U CTHIM IUHUHN. PHUCKH, METKHU 1 HAIKCH.

Tema 22: Metozpi plot, subplots.



[Toctpoenne rpadukoB. TekcroBeie Hammucu Ha rpaduke. HammeHoBanue oceil. Pa3memienue
rpadriKOB Ha pa3HBIX MOJISIX
Tema 23: I'ucrorpammbl pacipeiesicHHs TPU3HAKOB.

['mcrorpamMMsl 1 TpaMKH IIOTHOCTH.

Tema 24: OcnoBHble TUITHI TpadukoB B Plotly.

Jluneiinbie rpaduku. Crondyarsie quarpamMmel. JluarpaMmbl paccestHust

5.2.2. ConeprkaHye TUCUUIUIMHBI 110 BUAAM YUE€OHBIX 3aHSATHIL.

JleKnmuoHHbIE 3aHATHSA

Tabmuma 5.2.1

O0BeM,
o Howmep paznena
i N —— gac. Tema nexiuu
0d0
1 0,5 VcraHoBKa, 3amyck u pabota B Jupyter Notebook
2 1 0,5 OCHOBHbIE MaTeMaTHUecKue JeicTus B Python
3 0,5 TTepemennble. ONEpaIUH ¢ NEPEMEHHBIMH
4 0,5 ITpocThle 1 cocTaBHbIE ycaoBHUsL. LIMKIbI
S 0,5 CTpyKTypBI JaHHBIX
6 5 0,5 CTpOKOBBIC BEJIMYHHEI
7 0,5 DyHKIMH.
8 0,5 Kax nncatp kpacusbiii ko Ha Python?
9 0,5 Bub6muorexa Pandas ays 06paGoTKy JaHHBIX
10 3 0,5 MeTob! IPYHHUPOBKH JAHHBIX
11 0,5 O6beMHeHre TabIHIL
12 0,5 OuKCTKA JAHHBIX
13 1 OrncarenbHble CTATHCTUKU U rpadMKu
14 4 1 OCHOBHBIC TIOHSTHS MATEMATHIECKOW CTATHCTUKU
15 1 JloBepuTeNbHbIE MHTEpBAIL! Ha Python
16 1 TecTupoBaHUe TUIIOTE3
17 1 TTepBUYHBIH OCMOTP JJAHHBIX
18 5 1 TlepBUYHBIH aHATH3 JAHHBIX
19 1 KoppensiuoHHbIi aHan3
20 1 AHaJIM3 HOMHHATUBHBIX IIEPEMEHHBIX
21 0,5 I'pauyeckue BozmoxkHOCTH Pandas
22 5 0,5 Merons plot, subplots
23 0,5 I'ucTorpaMMbl pactpe/Ie/ieHHs IPU3HAKOB
24 0,5 OcHoBHBIe THTIHI TpaduKoB B Plotly
HUroro: 16 X
IIpakTuyeckue 3aHATHS YUEOHBIM ILIAHOM He MPeIyCMOTPEHbDI.
JlaGopaTopHbie paGoThI
Tabmmua 5.2.2
O0beM, .
o Howmep pasznena ac HaumeHnoBanue 1a60paTopHOi paboOThI
n/n UCIUIIIHHEI -
aett 00
1 1 4 OcHoBsl s1361ka Python
2 2 2 BcrpoenHble CTpYKTYpBI JaHHbBIX, PyHKIUH U (aiiibl
3 2 OcHoBbl NumPy: MacCHBBI U BEKTOPHBIC BBIYHCICHHUS
4 4 [TepBoe 3HakoMcTBO ¢ pandas
5 3 2 ArperupoBaHue JaHHBIX U TPYIIOBbIE ONepaluu
6 2 OYHCTKA U TTOJArOTOBKA JAHHBIX
7 4 2 OCHOBBI MATEMaTHYECKO# CTATUCTHKH
8 2 Teopust BEpOsATHOCTH




9 4 [epedopmaTrpoBaHue TaHHBIX: COCAUHCHUE, KOMOMHAPOBAHUE U H3MCHCHHE
5 ($opMEI
10 4 KoppensimoHHsblil aHanu3 JaHHbBIX
11 6 4 [TocTpoenue rpaMKoB ¥ BU3yaIH3aLHs
HUroro: 32
CaMOCTOHTeJ'[bHaH pa60Ta CTyaeHTa
Tabmumna 5.2.3
Ne Howmep pasgena O0BewM, Jac.
pp i Tema Bux CPC
n/m IHUCUUILIAHBI 000
BrInonHeHne NMCEMEHHBIX
1 1 6 OcHogrl cuHTaKcuca Python .
IOMAIIHUX 3a1aHui
. BrInonHeHne MMCEMEHHBIX
2 2 Beenenue B Data Science N
2 IOMAIIHUX 3a1aHui
Ny . BrInonHeHne MMCEMEHHBIX
3 4 Ketic Ne 1. «Yragaii Yuciao» .
IOMAIIHUX 3a1aHui
BrInonHeHne MUCEMEHHBIX
4 3 8 O6pa60TKa JAHHBIX IOMAIIIHUX 3aJaHUHN
BrinonHeHne NUCEMEHHBIX
5 4 10 OCHOBLI CTaTUCTUKU JOMAaITHHIX 3aZ[aHI/H\/’I
BrinonHeHne MUCEMEHHBIX
6 5 10 PasBenbIBaTenbHbINA aHAIU3 JaHHBIX JOMAITHUX 3a1aHAH
BrinonHeHne NUCEMEHHBIX
7 2 Busyanmzanus aHHBIX N
6 JIOMAIIHUX 3aJaHui
8 6 Keiic Ne 2. «KT0 X04eT cTaTh MIIIHOHEPOM BrImosiHEHHE THCEMEHHBIX
KHHOTIPOKaTa?» JIOMAIIHUX 3aJaHui
9 1,2,3,4,5,6 12 IToaroroBka k 3auery
Hroro: 60

5.2.3. IlpenogaBaHue JUCHUIUIMHBI BEIETCS C MPUMEHEHMEM CIEAYIOIIUX BHJIOB

O6p8.30BaTeJ'II>HbIX TEXHOJIOTHI:

- BU3yanu3aius y4deOHoro Marepuana B PowerPoint B nuamoroBoM pekume (JISKIIMOHHBIC

3aHSTHS);

- paboTa B MaJIbIX TpyIIax (JabopaTopHbIE 3aHATHS);
- Kelic-TexHoIorus (J1abopaTopHbIE 3aHITHSA).

6. TemaTuka KypcoBbIX padoT/IIPOEKTOB
KypcoBbie paboThl/IpOEKTh yU€OHBIM TUIAHOM HE NMPEAYCMOTPEHBI.

7. KoHTpoJbHBIE padoThl
KonTtposbHble paboThl y4eOHBIM IJIAHOM HE MPEYCMOTPEHBI

8. OueHka pe3yJIbTATOB OCBOCHHS THCIUIIHHBI
8.1. Kpurepuu OICHMBAaHUS CTENEHU TOJHOTHI M KauyeCTBa OCBOCHMSI KOMIIETEHIIMA B

COOTBCTCTBHUHU C IINIAHUPYEMBIMHU PE3YyJIbTaTaMU O6y‘leHI/I5{ ITPUBCJCHLI B HpI/IJ'IO)KeHI/II/I 1.

8.2. PeiTuHroBast cucTeMa OIleHUBAaHUS CTEIIEHU ITOJHOTEI ¥ Ka4eCTBA OCBOCHUSA KOMIIETECHITNN

oOyyaromuxcs ouHo! (opMbl 00ydeHHUs IpecTaBieHa B Tadnuue 8.1.

Tabmuma 8.1
Ne /it Bunel meponpusaTuil B paMKax TEKYLETO KOHTPOJIS Komecrso

6amioB

1 Texymias aTTeCcTaIHs
1 3amuTa 0T4ETOB 110 JabopaTopHbIM padoram Ne 1-3 0...10
2 Wrorossrii Tect mo paznenam Ne 1 i Ne 2 0...10
NTOI'O 3a nepByIo TEKYIIYIO aTTECTAIIIO 0...20

2 TeKymIasi aTTeCTaIHs
4 3amuTa 0T4ETOB 110 JabopaTopHbIM paboram Ne 4-8 0...10
5 Wrorossrii Tect mo paznenam Ne 3 u Ne 4 0...10




6 Pemennii xeiica Ne 1 «Yranait Uucnao» 0...20
HNTOT'O 3a BTopy!0 TEKYLIYIO aTTECTALHIO 0...40
3 Tekyas aTTecTanys

7 3amuTa 0T4ETOB 110 JabopaTopHbIM padoram Ne 8-11 0...10
8 HWrorosslii TecT no paznenam Ne 5 u Ne 6 0...10
9 Pemennii keiica Ne 2 «KTo x0oueT ctaTh MIJITHOHEPOM KHHOIIpOKaTa?» 0...20
HUTOI'O 3a TpeThio TEKYUIYIO aTTECTALIMIO 0...40

BCEI'O 0...100

9. YueOHO-MeTOANUYECKOE U HH(POPMAIIMOHHOE 0DecneYyeHne TUCIHIIHHbI

9.1. [lepeueHb pekOMEeHIyeMOM TUTEpaTypsl npeacranieH B [Ipunoxennn 2.
9.2. CoBpeMenHble TpodeccuoHaIbHbIE 0a3bl JAHHBIX W WH(POPMALMOHHBIC CIPABOYHBIC
CUCTEMBI:
- DIEeKTpOHHBIA KaTanor/DnekTpoHHas oubnmuoreka TUY
- OKBCOH- nndopMannonHas cuctema J0CTyIa K 3JEKTPOHHBIM KaTajoraMm OnOInOTEK
cdepsl 00pa3oBaHMs U HAYKU
- DnextpoHHO-OnMOnMHMoreuHas cucrema IPR BOOKS
- DnekTpoHHO-O0uOIMOoTeYHas cuctemMa «KOHCYIbTaHT CTyA€HTa»
- DneKkTpoHHO-O0uONIHOTeYHas cuctema «JIaHby
- DnexTpoHHO-OMbIMoTeuHas cucrtema «Book.ruy
- DiyekTponHas 6ubamorexka FOPAUT
- Hayunas snextponnas 6uonuoreka ELIBRARY.RU
- Hauwuonanbnas snextponHas oubnuorexa (HOb)
- INlomHorekcroBas 6a3a qanueix TUY
- bubnuorexku HedraHbIX By30B Poccuu
- CnpaBouno-uHpopmarmonHas 60a3a naHHbIXx «TexakcrmepTy»
- DIEKTpOHHBIE PECypChl OTKPBITOTO IOCTYIA
- ba3za nannsix PociateHt
- OnePetro — bubnnoTeka TEXHUYECKUX CTATeH MO pa3padOTKe HEPTSHBIX U Ta30BBIX
MecTopoxaeHuit O01iecTBa HHKEHEPOB-HEPTIHUKOB SPE
- YHusepcutetckas 6ubmoreka ONLINE
- Mexnaynapoansle pedepaTuBHbIE 0a3bl HAYUHBIX W3/IaHUN
- MexayHapoaHblii eBpONEHCKUN HHIEKC IUTUPOBAHUS B 00JIACTH TYMAaHUTAPHBIX HAYK
European Reference Index for the Humanities (ERIH)
- Ilpesunentckas 6ubnnoreka um. b.H. Enprmaa
- CBOAHBIN KaTajor NMepUOAMYECKUX M3laHui M u3naHuil opranoB HTU, momyuaembix
oubnuorekamu r. TIOMeHU
9.3. JluneH3MOHHOE W CBOOOJHO paclpoCTpaHsIeMOe NporpaMMHOe obOecreueHue, B T.4.
OTEYECTBEHHOT'O MPOU3BOCTBA!
1. Microsoft Windows x64 (ue amxke 7)
2. Microsoft Office Professional Plus

10. MarepuaibHO-TEXHHYECKOe o0ecnedeHne I CHUIITHHbI
[Tomemienust [uid MpPOBEAEHUS BCEX BHUJOB PAOOTHI, MPEIYCMOTPEHHBIX YUE€OHBIM IJIAHOM,
YKOMILIEKTOBAHBI HEOOXOIUMBIM 000PYIOBAHUEM U TEXHUYECKUMU CPEACTBAMH OO0YUCHHSI.
Ta6muma 10.1

HepequL 060py,HOBaHI/I$I, HCO6XO}JI/IMOI‘O JUIA YCHICIIHOT'O OCBOCHUS O6pa30BaT€J'H:HOI>i nporpaMMbl

HaumenoBanwne Komn-Bo 3HaueHne

MynbTUMeIIHOE obopynoBanue TSt HarsuHocTs . o ero

npesenTammi (KoMIsioTep B KOMIUIEKTE, IIPOEKTOP, 1 w YACHHH yiom
Marepuasa

9KpaH U T.J1.)

Kommnsrorep 15 Jls1 BeieHus 3ansTiit

Microsoft Windows (akTyanbHast Bepcust) 15 Cricrema o | PAOOTBL MyJIETHME oro
000pyHOBaHHsI

Jupyter Notebok 15 CpobomHoe  mporpaMMHOE — OOecrieueHwe Uit
HporpaMMHpOBaHKst Ha s3bike Python




KowMmriekT yaebHol Mebenun 15 JIns1 BeneHs 3aHATHI

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. Meroauyeckre yka3aHus 10 IMOJATOTOBKE K JIJAOOPATOPHBIM 3aHATHSM.

bazanoB A.B. Python mis ananusza naHHbIX: BBegeHue [TekcT]: MeToauveckue ykasaHHs K
nabopaTtopHbIM pabotaM no aucuuiuinHe: «Python ans aHanu3a HaHHBIX: BBEIEHUE» ISl CTYACHTOB
BCeX HampasieHuit Bcex Gpopm oOyuenus / A. B. bazanos. — Tromens, TUY — 2021. -

11.2. MeToanueckue yKazaHus 10 OpraHU3aIH CaMOCTOSATEIbHOM pabOoTHI.

bazanoB A.B. Python s ananusa maHHbBIX: BBeAeHHE [TeKCT]|: METOOWYECKHE yKa3aHUS K
CaMOCTOSITENTLHOUW paboTe CTYAeHTOB N0 AucuuIuinHe: «Python nis aHanm3a naHHBIX: BBEACHHEY IS
CTYJICHTOB BCeX HarpaBjeHui Bcex ¢hopm oOyuenus / A. B. bazanos. — Tromens, TUY — 2021. -



JucturnauHa: Python jiis aHanu3a JIaHHBIX: BBEJICHUE

Kon, nanpasnenue noaroroBku: 05.03.01 I"'eonorus

Hamnpasnennocts (mpoduis): [uaporeosiorus u MHXEHEpHAas Te0JIOTUs

HJ'[aHI/IpyeMLIe pe3yJbTaThbl Oﬁy‘leHI/lﬂ AJIsA Q)opan()BaHml KOMIICTCHIVMHA U KPUTEPUHU UX OLICHUBAHUSA

[Ipunoxenue

KO)I 1 HAMMCHOBAHUC

KO}_'[ 1 HAMMCHOBAHUC
HHAWKATOpa JOCTHIKCHUA

Kon u HanmeHOBaHUE
pe3yabTata 00y4eHUs

Kpurepun onieHnBaHuSA pe3yabTaTOB 00ydCHUS

KOMITETEHIINU KOMITETEHIIHH IO IMCUUIUTIHE 1-2 3 4 5
(Momyno)

YK-1. VK-1.1. OcymecTBnser 3nats (31): He Bocipoussoaur u | YactuuHo He B nonnHoii Mmepe u | B nonnHo# mepe u
BBIOOD aKTyaJIbHBIX MEXaHHU3MBI 1 He 00BsCHSET BOCIPOM3BOJUT U C MaJbIM 6e3011609YHO
POCCHICKHX 1 3apyOEXKHBIX | METOIUKH IOUCKA, MEXaHU3MBI 1 0OBsCHSIET KOJIMYECTBOM BOCIIPOM3BOJUT U
HCTOYHHKOB, a TaK e aHaNM3a ¥ CHHTE3a METOJIUKH TIOUCKa, MEXaHHU3MBI U ommO0K 00BsCHSET
TIOMCK, COOp 1 00paboOTKY nHpopmanuy, aHaJIM3a ¥ CUHTE3a METOJUKH MOUCKA, | BOCHPOM3BOIUT U MEXaHHU3MBI U
nH(OpMaLuK, HEOOXOIUMON | BKJIIOYAIOIINE nHpopManuy, aHaNM3a ¥ CHHTE3a | OOBSACHACT METOINKHI
JUISL pEILICHNUS TOCTaBJICHHON | CHCTEMHBIH ITOJX0] B BKJTFOYAFOIIIHE nHpopmanny, MEXaHU3MBI 1 TIOWCKa, aHAIN3a
3aJa4H. obsacté 00pa3oBaHUsL | CHCTEMHBIH MOAXO B | BKIIOYAIOIIUC METOJIUKH MTOUCKa, 1 CHHTE3a

obnactu CHCTEMHBIH MOX0J] | aHaJu3a U CUHTE3a uHdopmanuu,
o0pazoBaHus B 00JacTH nndopmanum, BKJTIOYAOLIHE
00pa3oBaHus BKITIOYAFOIIUC CHUCTEMHBIN
CHCTEMHBIH MOJIX0/I B | TIOJXOJ B 00JaCTH
obxacti 00pa3oBaHUA
obpazoBaHus
Ymers (V1): He pemaer Pemaer ¢ 3 u 6onee | Pemaer ¢ 1-2 be3ommbouno
aHAIN3UPOBATH 3aJa4dy, | THIIMYHbBIE 337a4X Ha | OIIMOKaMH omunoOKamMu pemaer
BBIJIETIATE ee 0a30BbIC OCHOBE THITWYHBIE 3a]1a91 TUIWYHBIC 33]1a4U HA | THIHYHbBIC 33a4H
COCTaBJISIOIINE, BOCITPOM3BEICHUS Ha OCHOBE OCHOBE Ha OCHOBE
OCYIIECTBIISITH CTaH/IapTHBIX BOCITPOHM3BEICHUS BOCITPOM3BEICHUS BOCITPOM3BEICHUS
JICKOMITO3HMIINIO 3aJa4ll | QJITOPUTMOB CTaH/IapTHBIX CTaH/IapTHBIX CTaH/IapTHBIX
peuieHust QITOPUTMOB AITOPUTMOB AJITOPUTMOB
peeHus pelieHus peleHus
Bnagets (B1): He npumensier [Ipumenser ¢ 3 u IMpumenser ¢ 1-2 Bezommbouno
METOJaMH METOJIbI 00pabOTKH 0osee ommOKaMHu OIIMOKAaMH METOIBI MIPUMEHSET
YCTaHOBJICHUS pe3yIbTaToOB MeTOJIbI 00paboTKH | 00paboTKH METO/IbI
MIPUIHHHO- 9KCIIEPUMEHTOB pe3yIpTaToB pe3yIbTaToOB 00paboTkn
CJIE/ICTBEHHBIX CBsI3el IKCIIEPUMEHTOB IKCIIEPUMEHTOB pe3yJIbTaToB
U ONpeJIeNIeHUs 9KCIIEPUMEHTOB

HanboJee 3HAYUMBIX
Cpe/id HUX




KO)I 1 HAMMCHOBAHUC
KOMIICTCHIINH

KOH 1 HAMMCHOBAHUC
WHIAWKATOpa JOCTUKECHUA

Kox u HanmeHoBaHME
pe3yabTata 00y4eHUs
MO JMCUHUTUTAHE

Kpurepun onileHnBaHus pe3yabTaTOB 00ydeHHS

KOMIIETEHIIMN 1-2 3 4 5
(Momymo)
YK-1.2. Cucrematmsupyet u | 3HaTh (32): Metoguku | He BocmpomsBomut u | YacTuaHO He B momHo# Mmepe u | B momHOi#t Mepe u
KPUTHYECKH aHAIN3UPYET MOCTAHOBKH IIEJH He 00BSCHSIET BOCITPOHM3BOJIUT U C MaJbIM 6e3011H00IHO
uH(OopMaLUIO, HONTYYSHHYIO | CIIOCOOBI ee METOTUKH 00BsICHSIET KOJINYECTBOM BOCITPOHM3BOJIUT U
U3 pa3HbIX UCTOYHUKOB, B JOCTHKEHHS, HAyYHOEe | [MOCTAHOBKH IETH U METOAMKHU o1rboK 00BsCHSIET
COOTBETCTBHH C MpEe/ICTaBICHUE CIOCOOBI ee MOCTAHOBKH II€JIM U | BOCIPOU3BOIUT U METOAMKH
TPeOOBAHUSIMHU U YCIOBUSIMH | O pe3yJibTaTax JIOCTHKCHUS, CHOCOOBI ¢ OOBSICHSCT METOJTUKU | TIOCTAHOBKH IICTTH
3amaun 00paboTKH Hay4IHOE JIOCTHKCHUS, MOCTAHOBKH IICITH U U CIIOCOOBI e¢
uHpOpMaIUU MpeJICTaBICHUE HAy4IHOE crocoOsbI ee JIOCTHOKCHUS,
0 pe3yJbpTaTax npe/CTaBICHUE JTOCTHIKCHHUS, HayJYHOE
00paboTku 0 pe3yibTaTax Hay4IHOE npe/CTaBICHUE
urdopmanuu 06paboTku MpPE/ICTABICHUE 0 pe3yabTaTax
“HpOpMAUN 0 pe3yJbTaTax 00paboTkn
00paboTku “HpOpMAIN
HHPOPMANH
YwMmerts (Y2): Haxomuth | He Haxomut u C 3 u Ooree C 1-2 ommbOkamu Be3ommbouno
U KPUTUYECKU KPUTHUYECKH HE OLIMOKAMU HAXOIUT | HAXOMUT U HAXOJIUT U
aHaIU3UPOBATH aHaIH3UpyeT U KPUTHYECKU KPUTHYECKH KPUTHYECKH
“HpOPMAIIHUIO, HH(POPMALIHIO, aHAIU3UPYET aHATM3UPYET aHAIM3UPYET
HEO0OXOIUMYIO ISt HEOOXOTUMYIO ISt uH(pOpMAITHIO, HHPOPMALIHIO, HH(POPMAITHIO,
peleHust pelieHust HEOOXOMUMYIO U1l | HEOOXOIUMYIO ISt HEOOXOTUMYIO
MOCTABJICHHOM 3a/1a4 | MOCTABJICHHOM peleHust pelieHust JUTS
3aa4un MOCTAaBJICHHON MOCTABJICHHON peIIeHust
3a7a4u 3a7a4u MOCTaBJIEHHOMN
3aa4u
Bnanets (B2): He mon6upaer C 3 u Ooree C 1-2 ommbOkamu Be3ommbouyno
MEXaHU3MaMH MOMCKa | MEXaHHU3MbI IIOMCKa oMoKaMu nojbupaer nojoupaer
uHpopmanuu, B TOM nurdopmanuu st mooupaet MEXaHU3MBI TIOMCKA MEXaHHU3MbI
YHCIIe ¢ IPUMEHEHUE petieHust MEXaHHU3MbI TIOMCKa | MH(OpMAaLUK AJIs MOUCKA
COBPEMEHHbBIX MOCTABJICHHBIX 33/1a4 | HH(OPMAIMH JIJIsI petieHust uHpopManuu J1s
UH(POPMAIUOHHBIX U peleHust MOCTABJICHHBIX 33/1a4 | PEIICHHUS
KOMMYHHUKAI[MOHHBIX MMOCTABJICHHBIX MOCTaBJICHHBIX
TEXHOJIOTH I 3a1a4 3a1a4




KO)I 1 HAMMCHOBAHUC
KOMIICTCHIINH

KOH 1 HAMMCHOBAHUC
WHIAWKATOpa JOCTUKECHUA

Kox u HanmeHoBaHME
pe3yabTata 00y4eHUs
MO JMCUHUTUTAHE

Kpurepun onileHnBaHus pe3yabTaTOB 00ydeHHS

KOMIIETEHIIMN 1-2 3 4 5
(Momymo)
VYK-1.3. Ucnione3yet 3nats (33): ocHoBHBIe | He BocmipomsBoauT | YacTuaHO He B momHo# Mmepe u | B momHOi#t Mepe u
METOANKY CHCTEMHOT'O METOJIbl HAy4YHO- He 00BsCHIET BOCHPOU3BOJAUT ¢ MaJIBIM 6e30mmO0YHO
HO/X0/1a NIPH PEILCHUH HCCIICI0BATEIBCKOM METOAUKH OOBsICHSET KOJIMYECTBOM BOCHPOU3BOAUT
MIOCTaBJICHHBIX 33124 JesATeIEHOCTH B CHCTEMHOT'O MOJXOAa | METOIUKH ommooK OOBsICHSCT
paMKax MpUMEHEHHs IPH PEICHUH CHCTEMHOT'O BOCIIPOM3BOJUT H METOJMKU
CHCTEMHOT'O IT0JIX0/1a MOCTaBJIEHHBIX 3a/1a4 | I0IX0/1a MPH 0OBSACHSET METOJAUKU | CHCTEMHOTO
TIPU PELICHUH pereHnu CHCTEMHOT'0 ITOJIX0/1a | TIOX0/a MpH
MIOCTABJICHHBIX 3a/1a4 TIOCTaBIICHHBIX NIPU pEeLICHUH peneHnu
3ajga4d IIOCTABJICHHBIX 3aaa4 IIOCTAaBJICHHBIX
3a1a4
YwMmerts (V3): He paccmarpuBaet C 3 u Oonee C 1-2 omubkramu BezommbouHo
paccMaTpHBaTh BO3MOXKHBIC ommOKamMu paccMarpuBaeT paccMaTpHuBacT
BO3MOYKHBIC BADHAHTHl | BapHAHTHI PELICHHS paccMaTpHBacT BO3MOXKHBIC BO3MOXKHBIC
peLIeHH s 3a1a4H, 3a/1a9M, OLICHUBAs UX | BO3MOJKHBIC BapHaHTHI PEIICHUS BapUaHTHI

OLICHUBAasA UX
JOCTOMHCTBA 1

JOCTOMHCTBA U
HCIOCTAaTKHU

BAapHUaHTBI pCHICHUSA
3aJa41, OLICHHUBAaA

3aJJa4u, OIICHUBasA X
JOCTOMHCTBA U

peuicHuA 3aaa4u,
OLICHHUBAas UX

HEJIOCTaTKU nx HEJIOCTATKU JOCTOMHCTBA U
JIOCTOMHCTBA U HeI0CTaTKU
HEJI0CTaTKU
Bnanets (B3): He ananusupyet C 3 u 6oiee C 1-2 ommbxamu be3ommbouno
HaBBIKAMU aHaNN3a METO0JIOTHYECKHe omnOKaMu aHaIM3UpPyeT aHaIU3UPYyET
METOA0JIOTHIECKUX po6IIeMBl, aHATU3UPYeET METO/I0JIOTNUECKHUE METOJI0JOTUUECKH
npobiem, BO3HUKAIOIUE IPU METOJI0JIOTUYECKHE | MPOOIEMBI, € Ipo0IIeMBl,
BO3HHUKAIOIIUX MpU pemeHnH poOIeMBI, BO3HHKAIOIIUE NIPH BO3HHKAIOINE
pemeHnu MPAaKTUYECKUX 33/1a4 | BO3HHUKAOUINE NIPH | PEIICHUU TIPY pEeIICHUH
MIPaKTHYECKHX 33139 pemeHnu MPAaKTHYECKUX 33/1a4 | TPaKTHIECKUX
MIPAaKTHYECKNX 3a1a4
3a1a4
YK-2. VK-2.1. IlpoBoauT aHanus 3nats (31): He o0mscuser YactuuHo He B nonnoii Mmepe u | B nonno#t mepe u
MOCTaBJIEHHOH LIeNU 1 COBOKYITHOCTb COBOKYITHOCTh 00BsCHSET C MaJbIM 6e301m1609YHO
thopmynmpyer B3aMMOCBSI3aHHBIX B3aMMOCBSI3aHHBIX COBOKYITHOCTb KOJINYECTBOM 00BsICHACT
COBOKYITHOCTh 3amadq 3aga4 B3aMMOCBSI3aHHBIX | OIIMOOK OOBACHSCT COBOKYITHOCTb
B3aMMOCBSI3aHHBIX 33134, 3amad COBOKYITHOCTh B3aMMOCBS3aHHBI
KOTOpBIE HEOOXOMMO B3aMMOCBSI3aHHBIX X
PEIUTh IS €€ JOCTIDKEHHS. 3aga4 3aj1a4




KO)I 1 HAMMCHOBAHUC
KOMIICTCHIINH

KOH 1 HAMMCHOBAHUC
WHIAWKATOpa JOCTUKECHUA
KOMIICTCHIINHU

Kox u HanmeHoBaHME
pe3yabTata 00y4eHUs
MO JMCUHUTUTAHE

Kpurepun onileHnBaHus pe3yabTaTOB 00ydeHHS

1-2 3 4 5
(Momymo)

Ymers (V1): He ompenenser kpyr | C 3 u 6omee C 1-2 ommbxamu Bezommbouno
OIIpeNeIIATh KPYT 3a1a4 | 3a1ad U ux omnoOKaMu ompesernsieT Kpyr ompenernser Kpyr
U UX B3aUMOCBS3b B B3aHMOCBSI3b B ompenersieT Kpyr 3a/1a49 M UX 3a1a4 1 UX
paMKax H30paHHBIX pamMKax 3a1a4 ¥ UX B3aHMOCBSI3b B B3aMMOCBSI3b B
BUJIOB BBITIOJTHSEMBIX B3aMMOCBSI3b B pamMKax pamKax
npodecCHOHANBHOMN 3a7aHuM paMkax BBITIOJTHSEMBIX BBITIOJTHSAEMBIX
JeATEIbHOCTH BBITIOJTHSIEMBIX 3a1aHuUi 3a1aHuit

3alaHui
Bnaners (B1): He pacnpenensier C 3 u 6oiee C 1-2 ommbkamu Bbezombouno
HAaBBIKOM CBOM JICHCTBHS 110 ounoKamMu pacmpezenseT CBou pacnpenemnseT
pacripeieieH!si CBOUX | PELICHUIO pacripesenser CBou | NeHCTBHS 10 CBOM JICUCTBHS 110
JEeHCTBHUH IO PEIICHHUIO | TIOCTAaBJICHHBIX 3314 | IEHCTBHS 110 PELICHUIO peLICHHIO
TIOCTABJICHHBIX 33124 PpELICHHIO MOCTaBJICHHBIX 33724 | ITOCTABJICHHBIX

MIOCTABJICHHBIX 3amaq

3a1a4




KAPTA

[Tpunoxenue 2

o0ecre4YeHHOCTH JUCHMILINHBI Y4e0HO M y4e0HO0-MeTOAHYeCKO JIMTepaTypoi
Jucturnmza Python st aHanu3a JaHHBIX: BBEJICHUE
Kopx, nanpasnenne noarorosku 05.03.01 I"eoyorus

Hanpasnernocts (mpo¢mis) ['unporeosiorus u nH>keHepHas TeOJIOTHS

Konruarenr | Obecned
Hannawue
Komnaec | oOywaromux | €HHOCTB
JNIEKTPOH
TBO csl, oOyuaro
Ne HasBanue y4eOHOTO, y1eOHO-METOANYECKOTO U3IaHUS, HOTO
9K3EMIUIS | HCHOJB3YIO HIUXCS
n/n aBTOP, W31ATEIbCTBO, BUJ U3JIAHUS, TOJ U3IaHUS BapuaHTa
pOB B UX JuTepary
- B OBC
BUK YKa3aHHYIO poi, (+1-)
JIUTEPATYpy %
MakkuHHH, Y.
Python n ananm3 namubix / Y. MakkuHHU. - 2-0€ H3].,
1 ucnp. u pom. - Mocksa : JIMK IIpecc, 2020. - 540 c. - oP 54 100 +
URL: https://e.lanbook.com/book/131721. - Pexum
JocTyna: Juid aBTop. nosp3oBarenei. - ObC "Jlanp".
buzan, /.
Python. Kuwmra penenroB / JI. buszmu, b. K. JIxoHc. -
2 Mocksa : MK Ilpece, 2019. - 646 c. - URL: oP 54 100 +
https://e.lanbook.com/book/131723. - Pexum moctyma: amst
aBTop. nosib3oBarenei. - ObC "Jlanp".
Mxurapsid, Bnagumup Cepreeuy.
AHamm3 MaHHBIX : yaeOHUK it By30B / B. C. Mxwurapss. -
M : UzpatensctBo IOpaiit, 2020. - 490 c. - (Bricuiee
. +
3 obpasosanme). - URL: https://urait.ru/bcode/450166. - op 54 100
Pexum noctyma: ams aBTop. mosb3oBateneil. - OBC
"FOpait".

3P — 35IeKTPOHHBIHM pecypc IS aBTOP. MOJIb30BaTENICH JOCTYIICH Yepe3 DIEKTPOHHBIN KaTanor/DIeKTPOHHYIO
6ubnuortexy TUY http://webirbis.tsogu.ru/
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