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1. HeJII/I H 3a1a4Y1 OCBOCHUSA JUCIHHUIIJINHBI

Llenp QUCHMIUIMHBI 3aKIIOYACTCS B OBJIQJCHHU OOYYArOLIIMMHCSOCHOB pabOThI C
s3pikoM Python B aHamu3e [aHHBIX, PACHIMPEHHH TEOPETHYCCKOW M MPAKTHYCCKON
HNOATOTOBKM B 00JAacTH MaTreMaTH4eCKOro aHalu3a, JIMHEHHOW anreOphl, METOJ/IOB
ONTUMU3AIIUU, TCOPHUU BepOSITHOCTeﬁ.

3aja4n TUCHUILIAHBL:

- OBJIQJICHHE OCOOCHHOCTSIMH si3bika Python s anHanmu3a JaHHBIX, NPUHIKAIAMH
YTCHUA PA3JIMYHBIX JAHHBIX;

- n3yuenue Python-6mbamoTex, comepkamux OOJbIIOE KOJIMYECTBO HMHCTPYMEHTOB:
OT OBICTPBIX ONEpaluii ¢ MHOTOMEPHBIMH MAaCCHBaAMU [0 BHU3YyalH3alUH M pealn3aluu
pa3IMYHBIX MATEMATHYECKHX METOJOB, B TOM YHCIIC JHMHEWHOIH anreOpbl Kak OCHOBHOTO
MaTeMaTUYECKOro arnmapara Jjsi paboThl C JaHHBIMH;

- U3Yy4YCHUC MCTOAOB ONTHMMH3AIWU KaK HAWJTY4YIICTO MHCTPYMCHTA JJId OIIPCACICHUA
ONTHMAJIbHBIX IAPAMETPOB CUCTEMBI;

- 3HAKOMCTBO C MATPUYHBIMH DAa3JIOKCHUSIMH, KOTOPBIC HCHONB3YIOTCS IPH
MMOCTPOCHUN PCIrPECCUOHHBIX MOI{GJIGI\/JI, A YMCHBUICHUA pPasMCPHOCTH OAaHHBIX, B
PECKOMCHAATCIBHBIX CUCTEMAX U B AaHAJIN3C TCKCTOB,

- pacmupeHre 3HaHUK O 0a30BBIX KOHLEMIUSIX TEOPHUH BEPOSITHOCTEH M CTaTUCTHKH,
KOTOpBbIE HEOOXOAWMBI JJIsl TMOHMMaHUS MeXaHW3Ma pabOThl MPAKTUYECKH BCEX METOJIOB

aHaJIn3a JaHHBIX.

2. Mecto nucuunimmebl B ctpykrype OIIOIT BO

Huctunnmua  b1.B.JIB.06.02.01«Marematuka u Python nns ananwza maHHBIX»
OTHOCHUTCSI K JUCHIMIUIMHAM 3JIeKTUBHOTO Moayisi «Digital& IT. Mammnnoe oOydenue u
aHAJIM3 JTAaHHBIX» YacTH y4eOHOro miaHa, GopMmMupyeMol ydacTHHKaMU 00pa3oBaTelbHBIX
OTHOIIICHHU.

Heo6xoauMbIMu yCTTOBUSIMH 711 OCBOCHHUS TUCIIUTUTMHBI SBIISTFOTCS:
3HAaHME OCHOBHBIX MATPUYHOW anreOpbl, MaTEeMATHUYECKOTO aHAINW3a, TEOPHH
BEPOATHOCTEN U MaTEeMaTUYECKON CTaTUCTUKHU;
- MOHUMaHNE OCHOBHBIX MPUHIIMIIOB AJITOPUTMHU3ALMU U IPOTPAMMHUPOBAHUS;
- 3HAaHUE OCHOB sI3bIKa MporpammupoBanusPython;
- BIIQJICHUE HAaBBIKAMU HCIIOJIb30BAHUSI KOMIIBIOTEPHBIX TEXHOJOTUHA U CPEICTB
00paboTKK MHPOPMALIUH.
ConepxaHue JUCHUIUIAHBI SIBJSETCS JIOTUYECKUM TMPOJOHKCHUEM JTUCIUTUIMHBI
«MaremaTtuka» 0a30BBIM JUIsl M3yYEHHUS CICAYIOMMX AUCHUIUIMH Momyis «Digital& IT.

MamuHHOe O00yd4eHHe M aHalu3 JaHHBIX»: «MamuHHOe O00ydeHHe U BOIPOCHI



HMCKYCCTBEHHOTO MHTeIUIeKTay, «Heliponnsle cern», «lIpukinangnele 3amauu  aHanusa

JAHHBIX).

3. Pe3yabTarhl 00y4eHHs MO JMCHUILIMHE/ MOLY.TI0

[Iponiecc M3yueHust TUCUMIUIMHBI/MOAYJISL HAampaBiieH Ha (JOPMUPOBAHHE CIICAYIOIINX

KOMIIETEHIIUN:

Tab6muna 3.1

Ko n HanmmeHoBanne

Kox n HanmeHOBaHNE HHINKATOPA

Kon n HanmeHOBaHUE pe3yabTaTa 00ydIeHUs

KOMIETEHITUH noctkeHus komnereHuu (MJIK) 10 AUCIUTUTHE
YK-1. Cnocoben VYK-1.1. Anammsupyer npobireMHyto | 1.1 3HaeT CHHTaKCHC W YIPaBIIOIINE
OCYILECTBIIATh CHUTYaIHIo (3a/1auy) U BBLACISET ee KOHCTpYyKIMH s13bIka Python

KPUTUYECKUH aHAINU3
NPOOJIEMHBIX CUTYaLUi
Ha OCHOBE CHUCTEMHOTO
MOJX0/1a,
BbIpabaThIBaTh
CTPATEruIo ACUCTBUN

0a30BBIE COCTABIISIONIHE.
PaccmarpuBaet paznuyHbie
BapHaHTHI pelieHus MPoOIeMHON
cuTyanuu (3amaun), pazpabaTeiBact
ITOPUTMBI UX PEaTH3alUu.

1.2 pa3pabarbiBaeT NpHUKIIaJHbIC
MIPOrpaMMBI Ha SI3bIKE MPOTPaMMUPOBaHUS
Python

1.3 BageeT HaBBIKAMH Pa3pabOTKU
NPWIOKECHUH C BHEIIHUMU HCTOYHUKAMU
JIAHHBIX (TEKCTOBBIMHU (aiinamu, xml-
Gbaitmamu

VK-1.2. Onpenenser u oueHUBaET
MPAKTHIECKUE MOCIEACTBHS
BO3MOJXKHBIX PEIICHUIN 3aa4H.

2.1 3HaeT OCHOBHBIE CTaHIAPTHHIC MOAYIHU U
oubmmortexn B Python

2.2 HCHOJIb3YCT KaK CTAHAAPTHBIC, TAK U
JAOTIOJITHUTCIIbHBIC MOAYJIN, paCIINPEHUSA U
ITaKCThI

2.3 BJIaACCT TCXHOJOIHMAMHU ITOMCKA JaHHBIX
M OIICHKH NX Ka4CCTBa

VK-1.3. OcymectBiser
crcTeMaTH3aluio nH(popManuu
Pa3NUYHBIX THIIOB JUIS aHAJIN3a
MPOOJIEMHBIX CUTYyalnil.
BripabatbiBaeT cTpaTeruio
JIEHCTBUH JUJISl IOCTPOEHUS
AITOPUTMOB PEIICHHS
MOCTaBJIEHHBIX 3a/1a4.

3.1 3HaeT 0COOCHHOCTH pa3pabOTKH
NPUKIaJHBIX OIPOrpamMMm Ha si3bike Python

3.2 co3nmaeT cOOCTBEHHBIC MOIYIIH U
UMIIOPTHUPOBATH MX

3.3BnaneeT MpaKTUIECKUMHU HaBBIKAMH
UCIIOJIb30BaHMsl Habopa OUOIHOTEK sI3bIKa
Python aist mpukinaaHeIx 3a7a4 B 00J1acTh
aHaM3a JJAaHHBIX

VK-1.4. Brnageer HaBBIKAMH
POTPaMMHUPOBAHHUS
pa3paboTaHHBIX aITOPUTMOB U
KPUTHYECKOTO aHaH3a
MOJTY4SHHBIX PE3YJIbTATOB.

4.1 3HaeT NPUHIMITEI Pa3pabOTKH
COOCTBEHHBIX MOZyJIei 1 6uOIMOTEK

4.2 coznaet cOOCTBEHHBIE IPHIIOKEHUS U
6ubnnoTeKH

4.3 mpuMeHseT MOJIy4YeHHbIX 3HAHHS B CBOEH
JaNbHEHIIeH mpopeccnoHaIbHOM
JIeATEeILHOCTH € MCIIOIb30BaHUEM CPEICTB
nporpamMmmupoBanus Ha Python n
CIEHAIN3NPOBAHHBIX ONOIMOTEK aHaIN3a
JIAHHBIX

VK-2. Cniocoben
YIPABISITH TIPOEKTOM
Ha BCEX JTAIax ero
KU3HEHHOTO ITUKJIA

VK-2.1. ®opmynupyer B paMKax
MOCTaBJIEHHOH LIeNTN POeKTa
COBOKYITHOCTb B3aHMOCBSI3aHHBIX
3aJa4, 00ECIIEYNBAIOIIMNX €€
noctikenue. Onpenenser
OXNAAEMBIC PE3YJIHTATHI PEIICHUA
BBIZACJICHHBIX 3a1a4.

1.1 3HaeT cneunaaIU3upPOBaHHbIE
OMOIMOTEKH IS aHAIA3a JAHHBIX

1.2 paspabaTbIBaeT MPUIIOKEHUS U
COOCTBEHHBIX OMOIMOTEK Ha si3p1ke Python

1.3 BIazmeeT BRICOKOYPOBHEBBIMHU SI3BIKAMU
mporpammupoBanus Python,
COOTBETCTBYIOIIUMHU OMOTHOTEKAMH
(NumPyPandas, SciPy) u
cnenuanu3upoBaHHsM 110

VYK-2.2. IIpoexTupyeT peueHune
KOHKpPETHOH 3a/1a4M [IPOEKTa,
BBIOMpPast ONTHUMAJIBHBIH CIIOCO0 ee
peleHus, UCX0As U3 JeHCTBYIOIUX
MPaBOBBIX HOPM M UMEIOIUXCSA
PECypCcoOB U OTpaHUYEHUIN

2.1 3HaeT METOBI MHTEIIEKTYJIbHOTO
aHaJIM3a JaHHBIX, UMETh MPEJICTAaBICHHUE O
TUIAX 3a/1a4, UMEIOLUX OTHOLIEHHE K
aHaU3y JaHHBIX JTUOO MOTEHIUAI JIJIs
pelieHns ¢ TOMOUIbIO YKa3aHHBIX METOOB.

2.2 MIPOBOAUT ACKOMIIO3ULIUIO CIIOKHBIX
3aJa4 Ha Goiee MMPOCTHIC U MOAAAIOIINCCA
PEUICHUIO U3YYCHHBIMU METOJAMU,




COIIOCTABJISICT HaGOpLI JaHHBIX

2.3 BiajeeT TeXHOJIOTUSIMHU IIPOSKTHPOBAHUS
1 pa3paboTky 0a3 ¥ XpaHWIUIL JaHHBIX U
HCTIOJIB30BaHuUs 00y4Jaromux HabopoB
JaHHBIX

VYK-2.3. PemaeT KOHKpETHBIE 3a/1a4
IPOCKTA 3asBICHHOTO KauyecTBa U 3a
YCTaHOBJICHHOE BPEMs

3.1 3HaeT cmocoOkI cOopa U aHAIN3a
HCXOJIHBIX JaHHBIX JUIS IOCTAaHOBKH 3a1a4,
pelIaeMBIX C HOMOLIBI0 METO/IOB
HHTEJUICKTYaIbHOTO aHAJIM3a JaHHbIX.

3.2 NOHUMAET KaK U3Y4YECHHBIE B Kypce
METO/IBI PEeaJIN30BaHbl B Hcroab3zyemoMm [10.

3.3 BiageeT criocobamMu HHTETpaluu
Pa3HOPOJIHBIX HAOOPOB JAHHBIX B €AMHOM
XpaHUJIHUIIE.

TIKC-2.
HCIOJIb30BaTh
COBPEMEHHBIE METOJIbI
00paboTKH, aHaNHM3a u
HHTEPIpETANNN
KOMILIEKCHOM
T'€0JIOTHYECKOM,
reo(hu3NIecKoii,
MIPOMBICIIOBOH,
TeOXMUMHYECKOM
nHdopmanuu
penieHus
MIPOM3BOJICTBEHHBIX
3a/1a4

Cnoocoben

JIISL

[IKC-2.2 OO0ocHOBBIBaET
MEPCTIEKTUBBl  HE(TEra30HOCHOCTH
U3Yy4aeMbIX TEPPUTOPUI

2.1 OCYIICCTBJIACT PA3JIMIHBIC THUIIbI aHATIU3a
T€OJIOTMYCCKUX JaHHBIX, IMOJYYCHHBIX
Mojeneu u IMMPOTHO3UPYET MNECPCIICKTUBLI
He(i)TeFaSOHOCHOCTI/I C [IOMOIIIBIO METOJ0B
HUHTCJUICKTYAJIbHOI'O aHAJIN3a JaHHbIX

TIKC-2.3 Bmameer  METOIMKON
MOCTPOCHHUS re0JIOrHYECKUX
paspesos, cXeM KOppesILuu

pa3pe30B CKBAKHH, KapT M JIPYTHX
TE0JIOTHYECKUX yepTexeH,
XapaKTepU3yOLINX CTPOSHHE HEAP

3.1npuMeHsIeT METOIBl HHTEIUIEKTYaJIbHOTO
aHAIIM3a JAHHBIX JUIA 337124 B CBOCH
pogeCCHOHANIBHOI 00MacTn

4. O0beM TUCHUIITHHBI/MOLYAS

OOmmii 00beM TUCHMIIINHEI COCTABIIIET 3 3a4eTHHIX enuHUIEI, 108 yacos.

Tabmuma 4.1
AyauTOpHBIE 3aHATHS / KOHTAaKTHast padora,
CamocrosiTenbHas dopma
®dopma Kypc/ yac. .
paboTa/KOHTPOIb, | IPOMEKYTOUHON
oOyueHHs | cemecTp [Mpaktuyeckue | JlabopaTopHbie
Jlexumun yac. aTTeCTaluu
3aHATHUA 3aHATHA
OYHast 3/5 18 34 56 3a4eT
3 kypc,
3a04YHAsT | 3UMHSAS 6 10 88/4 3a4eT
ceccust

5. CTpyKTypa M colepkaHue JUCHHIIUHBI/MORYJIS

5.1. CtpykTypa AUCHUIIINHBI.
ouHasi popma o0yuenus (ODO)

Tabmuua 5.1.1

C y AyauTopHsble
Ne TPYKTYPa AHCHHIIHHBUMOZY A 3aHATHS, Jac. CPC, Bee OrneHoYHbIE
/m | Howmep wac. | ' Kon MK cpencrBa’
t HaumenoBanwue pazaena JI. | Ip. | JIab. qac.
paszena
YK-1.1. KOJIJIOKBHY
YK-1.2. M, pabora
YK-1.3. Ha
1 1 Bsenenue 2 8 - 14 22 VK-1.4. | mpaktudeck
VYK-2.1. ux
YK-2.2. 3aHATHIX
YK-2.3.




YK-1.1. KOJUTOKBUY
YK-1.2. M, paboTa
VK-1.3. Ha
bubnmnorexu Python n nuneiinas VK-1.4. MIPaKTHYECK
2 2 anretpa 10 14 30 YK-2.1. ix
YK-2.2.
VK-2.3. 3aHATHAX
IIKC-2.2
ITKC-2.3
YK-1.1. KOJJIOKBHY
YK-1.2. M, paboTa
YK-1.3. Ha
YK-1.4.
3 3 Ontumu3anus 1 MaTpUYHBIE 8 14 30 VK-2.1. HPaKTU4IECK
PpasioKeHus VK-2.2. ux
VK-2.3. 3aHATHAX
[IKC-2.2
IIKC-2.3
YK-1.1. KOJIJIOKBHY
YK-1.2. M, paboTa
YK-1.3. Ha
YK-1.4.
4 4 CnyuaiiHOCTh 8 - 14 26 VK-2.1. HpaK:I:quK
zi_gg 3aHATHAX
[IKC-2.2
ITKC-2.3
6 | 3auer - - - - -
Uroro: | 18 34 56 | 108 - -
3a04yHas popma o0ydenus (3PO)
Tabnuua 5.1.2
Ne CTPYKTYPa AHCUMILIHHbYMOJLY 1 iﬁﬁfiiﬁ CPC, Bee OrneHOYHbIC
wn | Homep qac, | Koz MJIK cpencrea’
HaunmenoBanue paznena JI. | Tp. | JIab. yac.
pasnena
YK-1.1. | xomtokBuy
YK-1.2. | m, pabota
YK-1.3. | Ha
1 1 Beenenue 1 - 12 13 VK-1.4. NPAKTUYECK
YK-2.1. ux
YK-2.2. 3aHITHAX
YK-2.3.
YK-1.1. KOJUIOKBUY
YK-1.2. M, pabora
YK-1.3. Ha
. YK-1.4.
2 2 bubnnorexu Python u nuneiinas 1 4 8 33 VK-2.1. IIPAKTHICCK
anredpa VK-2.2. ux
VK-2.3. 3aHATHAX
IIKC-2.2
IKC-2.3
YK-1.1. KOJIJIOKBHY
YK-1.2. M, paboTa
YK-1.3. Ha
YK-1.4.
3 3 Ontumu3anus 1 MaTpUYHBIE 2 3 28 33 VK-2.1. HPAaKTHIECK
PpasJIoKEeHUs VK-2.2. nx
VK-2.3. 3aHATHAX
[IKC-2.2
[IKC-2.3
4 4 Ciry4aitHOCTB 2 3 20 25 VK-1.1. KOJUTOKBHY




YK-1.2. M, pabota
YK-1.3. Ha
YK-1.4. MPaKTHYECK
YK-2.1. x
YK-2.2.
VK-2.3. 3aHATHUIX
IKC-2.2
IKC-2.3

6 | 3auer - - - 4 4 - -

Uroro: | 6 10 - 92 108 - -

5.2. Coneprxanue JUCUUTUTMHBI/ MOIYJIS.

5.2.1. Conepskanue pa3ieiaoB TUCIUIUIMHBI/MOTYIS (IMJAKTUYECKIE STUHUIIBI).
Paznen 1. «BBenenuey». Python — oauH U3 rimaBHBIX MHCTPYMEHTOB CIIELIMATUCTA B

Hayke o naHHbIX. Lukiel, ¢yHkmmm, reneparopsl, listcomprehension. dyHkmmm u X
cpoiictBa. [Ipenen u npousBoaHas. ['eomeTpuyeCKuil CMBICT IPOU3BOIHOM.

Pasnen 2. «bubnuorexku Python u nuneiinas anrebpay». Pandas.Data Frame. NumPy,
SciPyuMatplotlib.Pertenne ontummsanmoHHbix 3amad B SciPy. CucTeMbl JIMHEHHBIX
ypaBHeHul. MaTpuunble onepanny. Panr u onpenenurens

Paznen 3. «Ontumuzanus U MaTpUuHbIE pa3jioXkeHUs». YacTHble NMPOU3BOJIHBIE U
rpagueHT. KacaTenbHas TUIOCKOCTh M NUHEIHOe mpuOnmkeHne. ONTUMHU3AIUS HETJIaIKuX
dbyHkuii. Meron uUMUTalMM OTXHUra. ['eHeTHdeckwe anropuTt™mbl U IuddepeHnanbHas
sBommonus. Henpep-Mun. [Ipubnuxenue maTpuiiei MEHBIIIETO paHra.

Paznen 4. «CnydaitHocTb». Cily4ailHOCTh B TEOPHH BEPOSITHOCTEM M CTaTHUCTHKE.
CBolicTBa BEpOSTHOCTH. YCIOBHas BepOsATHOCTh. OlleHKAa pachpeneNieHus IO BBIOOpPKE.
Baxxupie  xapakTepucTuku — pacmnpeneneHuid.  lleHTpanbHas  mpenenbHas — Teopema.

I[OBepI/ITCJ'II)HBIG HHTCPBAJIbI.

5.2.2. ConepxaHue AUCIHUIUIMHBI TTO BUAAM YUEOHBIX 3aHITHIM.

JleKIInoOHHbIE 3aHATHA
Tabmuua 5.2.1

Ne i/t | Homep paszaena AMCHUIIINHEL Obrew, Hac. Tema nexuuu
OO0 | 300 | O3P0
1 1 2 1 - Beenenue
2 2 6 1 - BuGiorexu Python u nmuneiinas anreOpa
3 3 6 2 - OnTuMuU3alys U MAaTPHYHBIE PA3IOKEHHS
4 4 4 2 - CnyuaitHocTh
HUroro: 18 6 -

JlabopaTopHbie padoThl
-y4eOHBIM IJIAHOM HE IPEIYCMOTPEHBI
Tabnuua 5.2.2




Nerm | H O0OBemMm, Jgac. H 5 a6
o/ | Homep pa3snena AMCHUIUIHHEL aMMEHOBaHHUE 1a00PaTOPHOil paboThI
P pasAcra men 0®0 | 300 | 0300 pATOPHOTP
Hroro: - - -
HpaKTn'{ecm/le 3aAHATHUA
Tabmuua 5.2.3
Newn | H O06beM, Jac. H 5 a6
o/t | Homep pasziesna AMCHUILTHHBI anMeHOBaHue 1abopaTOpHOU paboThI
P pasAcIa el 0®0 | 300 | 0300 PATOPHON P
1 1 8 - - BBenenue
2 2 10 4 - Bubnuorexu Python u nmuneiinas anreGpa
3 3 8 3 - OnTUMU3aLKsA U MaTPUYHbBIE Pa3I0KEHHST
4 4 8 3 - CnyuaiiHoCTh
HUroro: 34 10 -
CamocrosiTesibHasi padoTa CTy/IeHTa
Tabnuna 5.2.4
No Howmep O6beM, uac.
/ paszena Tema Bun CPC
II/11
mcipmmns | OPO | 300 | 0300
1 1 12 12 ~ Bieeniie IToxnroroBska x
nabopaTOpHEIM paboTam
Bubmorexu Python n IToaroroBka k
2 2 12 28 - .
TUHeHHas anredpa nmabopaTOpHEIM paboTam
3 3 12 ) OnTuMH3aIust 1 MaTPHYHbBIE [MoaroroBka k
Pa3NoKEeHUs 71a00paTOpHBIM paboTam
4 4 12 48 _ CoryuakinocTs IToxnroroBska x
71a60paTOpPHBIM paboTam
5 14 8 [MoAroToBKa K KOJJIOKBUYMaM [MoaroroBka k
KOJUTOKBHYMaM
Uroro: 56 88 -

5.2.3. IlpenogaBaHue IUCHUIUIMHBI/MOAYIS BENETCA C NPUMEHEHUEM CIIEAYIOIINX
BUJIOB 00pa30BaTeIbHBIX TEXHOJIOTHIL:

- BU3YyaJIn3alusia lee6H0ro MaTrepuraja B O(bI/ICHOM IakKCTC B JHAJIOTOBOM

pexxuMe (JIEKIIMOHHBIC 3aHATHUSA);

- paboTa B MaJbIX rpynmnax (JadopaTopHble paboTh);

- WHIMBUyalIbHBIE 3a7jaHus (J1abopaTopHbIE pabOTHI).

6. TemaTuka KypcoOBbIX padoT/IPOEKTOB

KypcoBbie paboThl/IpOoeKThl yU€OHBIM IUIAHOM HE MPETYCMOTPEHBI

7. KoHTpoabHbIe padoThl

KonTposibHbie paboThl yd4eOHBIM IJIAHOM HE TIPEYyCMOTPEHBI

8. OuneHka pe3y/JbTATOB OCBOEHHN TUCHUILIUHBI/ MO




8.1. Kputepun orieHuBaHUs CTETIEHU MOJHOTHI U Ka4eCTBa OCBOCHHUS KOMIIETEHIIUIN B

COOTBETCTBUH C TUIAHUPYEMBIMH pe3yiibTaTaMu 00yueHus npuBeneHs! B [Ipunoxenun 1.

8.2. PelituHroBas cmcrema OLCHUBAaHWA CTCIICHU IIOJHOTBI M Kad€CTBa OCBOCHHA

KOMITETEHIINI 00yJaromuxcst OuHoi (hopMbl 00ydeHHs IpecTaBieHa B Tadnuue 8.1.

Tabmuma 8.1

Ne /m Bunbr MeponpusiTHii B paMKax TEKyIEro KOHTPOJIS

| KonuuectBo 6amios

1 Tekymas arrecTanus

Pabora Ha mabopaTopHBIX paboTax 0-10
Konnoxsuym 0-10
NUTOI'O 3a nepByIo TEKYLIYIO aTTECTALUIO 0-20

2 TekyIas aTTecTanus
Pabora Ha mabopaTopHBIX paboTax 0-20
Komnoxsuym 0-20
HUTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-40

3 TekyIias aTTecTaIus
Pabora Ha mabopaTopHBIX paboTax 0-20
Komnoxsuym 0-20
HUTOI'O 3a TpeThIO TEKYIIYIO aTTECTALUIO 0-40
BCEI'O 0-100

9. VYueOHo-MeToaMYecKOe U MHPOPMALHOHHOE 00ecTieYeHue U CHUILIMHBI/ MOAYJIsS
9.1. Ilepeuenp peKOMeHIyeMOU JIUTepaTypsl npezacTasieH B [Ipunoxxenun 2.

9.2. CoBpemeHHble TpodeccHOoHaIbHbIe 0a3bl JaHHBIX W HHGOPMAIMOHHbBIE

CIIPABOYHBIE CUCTEMBI (epeyuuciums).

—  CoOctBennas nomHorekcroBas 6a3a (I16J]) BUK TV http://elib.tyuiu.ru/

—  HayuHno-texaunueckass 6udnuoreka ®I'AOY BO PT'Y Hedtu u raza (HUY) um.
.M. I'y6xkuna u ®I'bOY BO «TUVY» http://elib.gubkin.ru/

—  Hayuno-rexnuueckas 6ubnuorexka ®I'bOY BITO YTHTY http://bibl.rusoil.net

—  HayuHno-texnuueckas 6ubnuoreka ®I'bOY BIIO «YXTuHCKHI rocyaapcTBEHHBIH

TeXHUYeCKUi yHuBepcute» http:/lib.ugtu.net/books

—  ba3za nannbix KoHcynbTaHnT cryneHTa «OneKTpoHHAss OMOIMOTEKa TEXHUYECKOTO

By3a» http://www.studentlibrary.ru

—  DnextponHo-O0ubmuoTeunas cucrtema IPRbookshttp://www.iprbookshop.ru/

— 000 «MznarensctBo JIAHb» http://e.lanbook.com

— 00O «2neKTpoHHOE U3ATEITHCTBO FOPAMT» www.biblio-online.ru»

— 000 «PYHDb» http://elibrary.ru/

—  DnektpoHHo-0nOMoTeuHast cuctema BOOK . ruhttps://www.book.ru

- HanuonanbHnas QJICKTPOHHAA OnobIMoTeKa

9.3. JIuuieH3MOHHOE U CBOOOHO paclpocTpaHsieMoe NPorpaMMHoOe o0ecrieyeHue, B

T.4. OTCUCCTBCHHOI'O ITPOMU3BOJACTBA.

- Microsoft Windows;

- Microsoft Office Professional Plus;




- Python;
- Anaconda;
— GIMP

10. MaTepuaabHO-TEXHHYECKOe 0fecnievyeHne TUCHHIITHHBI/ MO
[Tomemienust asi MPOBEACHUS BCEX BHJIOB pabOTHI, MPEIYCMOTPEHHBIX Y4E€OHBIM

IJIaHOM, YKOMIIJICKTOBAHbI HGOGXOI[I/IMBIM O60py,[[0BaHI/ICM U TCXHUYCCKMMU CPCACTBAMH

00y4eHusl.
Ta6muua 10.1
Ilepeuenp 000pyIOBaHUS, [epedyeHb TEXHUYECKUX CPEICTB OOYUCHUS, HCOOXOAUMBIX IS
Ne i/ HEO00XOUMOTO IS OCBOCHUS JUCIUTIIAHEL
OCBOEHHS TUCIUILINHEI (IeMOHCTpaIOHHOE 000PYIOBaHHE)
KoMIuTeKT MyIbTUMETHIHHOTO 000PYIOBAHUS: IPOSKTOP, IKPaH,
1 - KOJIOHKH, UHTEPAKTHBHASI JOCKA, IEPCOHATBHBIE KOMITBIOTEPHI.
JlokanipHasi ¥ KOPIOPATHBHAS CETb.

11. Meroanyeckue ykazanus no opranuzanuu CPC
11.1. MeToauueckue yKa3aHus 10 MOATOTOBKE K MPAKTHUECKUM 3aHSATHSIM.

[IpakTuueckue 3aHATHA CHOCOOCTBYIOT YIIyOJIEHHOMY HW3YYEHHIO TUCIHUIUIMHBI U
CIIy’)KaT OCHOBHOH (OpMON TIOIBEIACHHSI WTOTOB CAMOCTOSATEIHHOW pPAaOOTHI CTYACHTOB.
OcHoBHasl LieJb NPAKTUYECKUX3AHATUI 3aKII0YaeTcss HE TOJIBKO YIIIYOUTh U 3aKpenuTh
TEOpPETUYECKHE 3HAHMSA, HO M CHOPMHPOBATH NPAKTHYECKUE KOMIIETECHIIMH, HEOOXOIMMBbIC
OyIyIIMM CHEIIUATHCTAM.

Ha mnpakTHuecKMX3aHATUSAX TNPUBETCTBYETCS AKTMBHOE y4yacTHe B OOCYXIAECHUU
KOHKPETHBIX CUTYallui, CIOCOOHOCTh Ha OCHOBE INOJYYEHHBIX 3HAHWH HAaXOAWTH Hambosee
3QQGEeKTUBHBIE  pELICHHs IOCTaBJIEHHBIX NpoOJeM, YMETb  HaXOJUTh  IOJIE3HBIN
JIOTIOJTHUTEBHBIN  MaTepuana 1O TeMmaTuke 3aHATui. OOyuaromuMmcsi peKOMEHIYeTCs
CIIeIyIoIas CXema MOATOTOBKH K 3aHSATHIO:

1. ITpopaGoTaTh KOHCIIEKT JICKITHA;

2. 3yunTh peKOMEH/I0BaHHYIO JIUTEPATYPY;

3. IIpu 3aTpynHeHusX copMyIHpOBaTh BOIPOCHI K IPETIOAABATEIIO

4. Tlocne BBINOJIHEHUS MPAKTHUYECKOW PabOThl OGOPMHUT OTYET U MOJITOTOBUTHCS K
3alluTe.

11.2. MeTtoauueckue yka3aHus O OPraHU3aIMK CaMOCTOSATEIbHOM paboThI.

CamocrodrenbHas paboTa sBISETCS OAHON M3 BaKHEHIIUX (opM H3ydeHHs THOO0M
JUCcUUIUIMHBL. OHa TO3BOJIAET CHCTEMAaTU3MpOBATh U YIIyOUTh TEOPETHYECKUE 3HAHMS,
3aKpEeNUTh YMEHHUS U HABBIKH, CIIOCOOCTBYET Pa3BUTHUIO YMEHHMIl MOJIb30BaThCSl HAYYHOH U
yueOHO-MeToiuyeckoil  autepaTypoid. Ilo3HaBaTtenbHass JAeSATENBHOCTH B IpOLIECCE
CaMOCTOSITENIbHOM paboThl TpedyeT OT MarucTpaHTa BBICOKOTO YPOBHS aKTHMBHOCTH U
CaMOOpPraHU30BaHHOCTH.

B yueOHOM mporiecce BBIIENSAIOT JIBa BUAA CaMOCTOSITEIbHON paboThl: ayAuTOpHAs U
BHEAYJIUTOPHAS.

AynutopHas camMoCTosITeNlbHAasE pa0oTa MO JUCHUIUIMHE BBIMOIHSIETCS Ha Y4€OHBIX
3aHATHSIX TI0J] HEMOCPEICTBEHHBIM PYKOBOCTBOM IIPENOAAaBaTeNs U MO €ro 3aJaHHuIo.

Bueaynutopnas camocTtositenpHas paboTa CTYIAEHTOB IpEACTaBIseT  COOOM
JIOTHYECKOE MPOJOKEHUE ayIUTOPHBIX 3aHSITUNA. 3aTpaThl BPEMEHH HA BBIIIOJHEHHUE 3TOM
paboTHl PErIaMEHTHPYIOTCA pabodYnM y4eOHBIM IUIaHOM. PexxuM paOoThl BbIOMpaeT cam
00ydJarouuics B 3aBUCUMOCTH OT CBOUX CITOCOOHOCTEH M KOHKPETHBIX YCIIOBHIA.




CaMocrosiTenbHast paboTa MOMKET OCYHIECTBIATHCS WHAWNBUAYAIBHO WM TPYIIIAMH
MarucTpaHTOB B 3aBUCHUMOCTH OT L€JIM, 00beMa, KOHKPETHOW TEMAaTUKU CaMOCTOSITEIbHON
paboThI, yPOBHS CII0KHOCTH, YPOBHS YMEHHI 00yUYarOIIUXCS.

CamocrosrenbHas paboTa BKIOYaeT B ce0s1 pabOTy ¢ KOHCIEKTOM JICKIHA, H3y4eHUE
U KOHCIEKTUPOBAaHHME PEKOMECHIYyEeMOW  JHUTEparypbl, MOArOTOBKA  MYJIbTHMEIHA-
COOOIICHUI/IOKIIA/IOB, TIOATOTOBKA pedepara, TeCTUPOBAHKE, PEIICHUE 33/1a4 M YIPaKHCHUH
no oOpa3ily, peluieHHe BapHATUBHBIX 3a/a4, BBIIIOJHCHHUE YEPTEKEH, CXEM, pacueToB
(rpadmueckux padoT), pelICHHE CUTYallMOHHBIX (MPOQECCHOHAIBHBIX) 3a/1a4, MOJATOTOBKA K
JICIOBBIM UTpaM, MPOCKTUPOBAHHE M MOJCIUPOBAHHWE Pa3HBIX BUJOB U KOMITIOHEHTOB
npodeCCHOHATIBHOMN IS TETbHOCTH, HAYYHO-HCCIIEI0BATEIBCKYIO pabOTy U JIp.

KoHTponb pe3ynbTaToB BHEAyIUTOPHOM CaMOCTOSTEIBHOM pabOThl MaruCTPaHTOB
MOYKET OCYUIECTBISTHCA B TIpeAeiax BPEMEHH, OTBEIACHHOTO Ha 00s3aTeibHbIE ydeOHBbIC
3aHATUS 10 AMCUUIUIMHE W BHEAYJUTOPHYIO CaMOCTOSATENBbHYIO pabOTy MarucTpaHTOB IIO
JUCIUATUTMHE, MOXKET MPOXOIUTh B TUCHBMEHHOM, YCTHON HJIM CMEIIaHHOW (opMe.



[Tpunoxxenue 1

IInanupyembie pe3yabTaThl 00y4eHHs 1Jis1 GOPMHUPOBAHMA KOMIIETEHIMU U KPUTEPHH X OLleHUBAHUS

Jucrnumaaa: MatemaTtuka 1 Python ais ananmsa qaHHbIX
CrnermmansHocTh: 21.05.02 [IpuknanHas reoixorus
Crerami3anust: ['eomorus MecTopoXIeH!iH HeTH U ra3a

Ko xomnereHnnun

Kon n HanmeHoBaHue
MHUKaTopa
JIOCTIDKEHUS

xomnerenimu (MJK)

Koxg u nammeHoBanue
pe3ynbpTaTa 00ydeHus
T10 IUCUUIUTHHE

Kpurepun onieHHBaHNS pe3yIbTaTOB 00yUCHHS

1-2

3

4

YK-1.

YK-1.1. Aranmuzupyer
npoOJIEMHYIO

1.1 3HaeT CHHTAKCHUC K
YOPaBIISIONINE

He 3naer cunTakcuc u
YOPaBIISIONINE

3HaeT Ha HU3KOM
YpOBHE CUHTAKCHUC U

3HaeT Ha CpeHEM
YpOBHE CHHTAKCUC U

3HaeT B COBEPIIICHCTBE
CHUHTaKCHC U

CUTyalMIo (3aa4y) U | KOHCTPYKIIHH S3bIKa KOHCTPYKIIUH SI3BIKA yIpaBJISIOLIIe yIpaBIAIOLIHe yIpaBJISIONINe
BBIZIENsIeT ee GasoBbie | Python Python KOHCTPYKLIUH sI3bIKa KOHCTPYKLIUH SI3BIKA KOHCTPYKIINH SI3bIKa
COCTaBJISIOLIHE. Python Python Python
PaccmarpuBaer 1.2 paspabarbiBaeT He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHEM YMeeT B COBEPILECHCTBE
pasnuYHbLIE BADUAHTEl | MPUKIIAJHBIC pa3pabaTeIBaTh YpOBHE YpOBHE BBIOMpATh pa3pabaThIBaTh
pemeHus MIPOTPaMMEI Ha SI3bIKE | TPUKIIaTHBIC pa3pabaTrIBaTh pa3pabaTbIBaTh MIPUKIIaAHBIE TIPOTPAMMBI
poOIeMHOM MIPOTPaMMHPOBAHUS MIPOTPaMMEI Ha SI3bIKE | TPUKJIaTHBIE TIPUKJIATHBIC Ha SI3bIKE
CUTyaluy (3a1a4n), Python MIPOTPaMMHPOBAHUS MPOTpaMMEI Ha SI3BIKE | MPOTPAMMEI Ha SI3BIKE | TIPOTPaMMHUPOBAHHUS
pa3pabatbiBaeT Python MIPOTPaMMHPOBAHUS MIPOTPaMMHPOBAHUS Python
ITOPUTMBI UX Python Python
peanuzanuu. 1.3 Bmazgeet He Bimageer HaBeikamu | Briameet Ha HU3KOM Bnaneer Ha cpenHeM Bnageer B coBepiieHCTBE
HaBBIKAaMU pa3paboTku YpOBHE HaBBIKAMHU YpOBHE HaBBIKAMHU HaBBIKAMHU pa3paboTKH
pa3paboTku TIPUIIOKEHUH C pa3paboTku pa3paboTku MIPIIIOKEHUH C
IIPUJIOKEHUH C BHEIIHUMU IIPUJIOKEHUH C IIPUJIOKEHUH C BHEIIIHUMH UCTOYHUKAMU
BHEUIHUMH UCTOYHHUKAMH JaHHBIX | BHEITHHMH BHELIHUMHU JIAaHHBIX (TEKCTOBBIMH
UCTOYHHUKAMH JaHHBIX | (TEKCTOBBIMH MCTOYHMKAMH JaHHBIX | UCTOYHHKAMH JaHHBIX | (ainamu, xml-dairamu
(TEeKCTOBBIMHU ¢aitmamu, xml- (TEeKCTOBBIMHU (TEeKCTOBBIMHU
¢aitmamu, xml- ¢aitmamu ¢aitmamu, xml- (aitmamu, xml-
(aitmamu (aitmamu (aitmamu

VYK-1.2. Onpenenser
U OLICHHBAET
MpPaKTUYECKHE
HOCJIEACTBUL
BO3MOXHBIX PEILIECHUN
3a/1a4u.

2.1 3HaeT OCHOBHBIE
CTaHIAapTHBIC MOIYIIH
u OuOJIMOTEKU B

He 31aeT 0oCHOBHBIE
CTaH/IapTHBIE MOJYJIN
u OuOJIMOTEKN B

3HaeT Ha HU3KOM
YpOBHE OCHOBHEIE
CTaHJapTHBIE MOJYJIU

3Haer Ha CcpeaHeM
YPOBHE OCHOBHBIC
CTaHAAPTHBIC MOAYJIN

3HAeT B COBEPILICHCTBE
OCHOBHBIE CTaHJIAPTHBIE
MOJIyJTU U OMOJINOTEKH B

Python Python n OubnMMoTexu B 1 OOIMOTEKH B Python
Python Python
2.2 ucnomnp3yeT Kak He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHeM YMeeT B COBEPILIEHCTBE

CTaHIAPTHEIE, TAK U
JOTIOJTHUTEIbHEIE
MOJTYJTH, PACIIHPEHHS
1 TIAKETHI

HCTIOTB30BaTh KaK
CTaHIAPTHEIE, TAK U
JIOTIOJTHUTEIbHEIE
MOJTyJTH, PACIIHPEHHS
1 TIAKETHI

YPOBHE UCIIOJIb30BaTh
KaK CTaHJapTHEIE, TaK
U JIOTIOJTHUTETbHEIE
MOJYITH, PACIIUPEHUS
1 TIAKETBI

YPOBHE UCTIOJIb30BATh
KaK CTaHJapTHBIE, TaK
Y JIONIOJTHUTEIILHBIC
MOJIYJIH, PaCUTUPEHUS
Y TIAKETHI

BBIOMPATH MCIIOIB30BATh
KaK CTaHJapTHHIE, TaK U
JIOTIONTHUTEIbHEIE
MOJyJTH, PACIINPEHHS U
MTaKeTHI
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2.3 BrazgeeT He Bmageet Bnaneer Ha HU3KOM Bnaneet Ha cpenHeM Bnageer B coBepiieHCTBE

TEXHOJIOTHUAMU IIONCKA
JAaHHBIX WU OICHKH UX
Ka4dycCTBa

TEXHOJIOTHUAMU IIONCKaA
JAaHHBIX 1 OLCHKH UX
Ka4dycCTBa

YPOBHE TEXHOJIOTHSIMU
TIOWCKA JAaHHBIX U
OLICHKH MX Ka4eCTBa

YPOBHE TEXHOJIOTHSIMA
TIOVCKA JAaHHBIX U
OLICHKH MX Ka4eCTBa

TEXHOJIOTHUAMMU IIOHCKa
JAaHHBIX WM OLICHKH HUX
KadcCTBa

YK-1.3.
OcymecTBisieT
CHUCTEMaTHU3aLUI0
nHdopmanuu
pa3IMYHbIX TUTIOB
JUIA aHau3a
MPOOIEMHBIX
CUTyaluH.
BripabateiBaer
CTPATEruIo ACUCTBUN
JUTS TIOCTPOCHUS
ITOPUTMOB PEIICHUS
MIOCTaBJICHHBIX 3a/1ad.

VK-1.4. Bnageer
HaBBIKAMHA
MPOrpaMMUPOBAHUSI
pa3paboTaHHBIX
AITOPUTMOB U
KPUTHYECKOTO
aHaJM3a MMOJTyYeHHBIX
Pe3yabTaTOB.

3.1 3Haer He 3naer 3HaeT Ha HU3KOM 3HaeT Ha cpeHeM 3HaeT B COBEPIIICHCTBE
0COOEHHOCTH 0COOEHHOCTH YpOBHE OCOOEHHOCTH | YPOBHE OCOOCHHOCTH | OCOOCHHOCTH pa3paboTKu
pa3paboTku pa3paboTku pa3paboTku pa3paboTku MPUKJIAIHBIX IPOTrPaMM
TIPUKIIAIHBIX TIPUKIIAIHBIX TIPUKIIATHBIX NPUKJIATHBIX Ha s13bike Python
MIPOrpamMM Ha sI3bIKe MIPOrpamMM Ha sI3bIKe NpOrpamMM Ha SI3bIKE NpOrpamMM Ha sI3bIKE

Python Python Python Python

3.2 co3nmaer He ymeer co3naBarts YMeer Ha HU3KOM YMeer Ha cpeiHEM YMeeT B COBEPILECHCTBE

COOCTBEHHBIE MOYJIH
U UMIIOPTUPOBATH HX

COOCTBEHHBIE MOYJIH
W UMIIOPTUPOBATH HX

YPOBHE CO3/1aBaTh
COOCTBEHHbBIE MOTYIIH
U IMIIOPTHPOBATH UX

YPOBHE CO3/1aBaTh
COOCTBEHHBIE MOTYITH
¥ IMIOPTHPOBATH UX

BBIOMPATh CO3/1aBaTh
COOCTBEHHBIC MOAYIIH U
MMIIOPTHPOBATh UX

3.3Bnageer
MIPaKTHYECKUMHU
HaBBIKAMHA
HCTIONIB30BAHMSA
Habopa OHOIMOTEK
a3b1ka Python s
NPUKJIAJHBIX 33/1a4 B
obJylacTh aHajM3a
JIAHHBIX

He Bmageet
MIPaKTHYECKUMH
HaBBIKAMHA
HCTIONIB30BAHMSA
Habopa OHOIMOTEK
a3b1ka Python s
NPUKJIAJHBIX 33/1a4 B
obJylacTh aHajM3a
JIAHHBIX

Brnaneer Ha HU3KOM
yYpPOBHE
MPaKTHYECKUMH
HaBBIKAMHU
HCTIOTb30BaHHS
HaOopa OMOIHOTEK
s3pika Python st
MPUKJIAAHBIX 33/1a4 B
oOnacTi aHamu3a
JaHHBIX

Brnaneer Ha cpenHemM
ypOBHE
MPaKTHYECKUMH
HaBBIKAMHU
HCTIOIb30BaAHHUS
Habopa OubIMoTEK
s3bika Python st
MPUKJIAAHbIX 3a/1a4 B
oOnacTi aHamu3a
JaHHBIX

Biazgeer B coBepuIieHCTBE
NPaKTUYECKUMHU
HaBBIKaMH
UCIIONB30BaHMs Habopa
oubnmoTek s3p1ka Python
JUIsl TIPUKJIaTHBIX 3a/1a4 B
objacTi aHaIM3a JaHHBIX

4.1 3HaeT NPUHIMITBI
pa3paboTku
COOCTBEHHBIX
MoIyJeit 1 OnOIHOTEK

He 3Haer npuHnuIbl
pa3paboTku
COOCTBEHHBIX
MoyJeit 1 OnOIHOTEK

3HaeT Ha HU3KOM
YPOBHE TPUHIIHIIBI
pa3paboTku
COOCTBEHHBIX
MoyJeit 1 OnOIMOTeK

3HaeT Ha CpeAHEM
YPOBHE MPUHIIHIIBI
pa3paboTku
COOCTBEHHBIX
MoyIneit 1 OnOInoTeK

3HaeT B COBEPIICHCTBE
MIPUHIUIIEI pa3paboTKu
COOCTBEHHBIX MOJYJIEH H
OonbHoTeK

4.2 co3maer
COOCTBEHHEIE
MIPUJIOKCHUS U
OHMOIIHOTEKH

He ymeer co3naBath
coOCTBEHHEIE
MIPUIOKEHUS U
OHMOIIHOTEKH

YMeeT Ha HU3KOM
YpOBHE CO3/1aBaTh
COOCTBEHHEIE
MIPUIOKECHUSA U
OHMOIIHOTEKH

YMeer Ha cpeaiHeM
YPOBHE CO3/1aBATh
CcOOCTBEHHEIE
l'lpI/IJ'IO)KeHI/ISI n
OHMOIIMOTEKH

YMeeT B COBEpIIIEHCTBE
BBIOMPATH CO3/1aBaTh
CcOOCTBEHHEIE
HpI/IHO)KeHI/Iﬂ nu
ONOITHOTEKHN
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4.3 mpumeHseT He Bmageet Bnaneer Ha HU3KOM Bnaneet Ha cpenHeM Bnageer B coBepiieHCTBE
MTOJTyICHHBIX 3HAHUA B | IPUMCHEHUEM YpOBHE IPUMEHEHHEM | YPOBHE MPUMECHEHHEM | IPUMEHEHHEM

CBOCH manbHEHIIeH

TIOJTYYC€HHBIX 3HAaHUA B

TIOJTYUYCHHBIX 3HAaHUA B

TIOJTy4YCHHBIX 3HAaHUA B

TIOJTYYCHHBIX 3HaHU B

po¢eCCHOHATBHOM CBOEH manbHenen CBO€EH manbHeHen CBO€EH manbHeHnen CBO€EH JajbHEHIIeH
JeSITeTbHOCTH C po¢eCCHOHATBHOM po¢eCCHOHATBHOM po¢eCCHOHATBHOMN npodecCHOHATBHOM
UCIIONIb30BaHHEM JIeSITeIBHOCTH C JIeSITeIBHOCTH C JeSITETIBHOCTH C JIESITENIBHOCTH C
CpEeJCTB HCIOJIb30BaHUEM HCIIOJIb30BaHUEM UCTIOJIB30BaHHEM HCTIONB30BaHUEM CPEJCTB
MIPOrpaMMHUPOBAHUS CpPE/CTB CpPE/CTB Cpe/CTB NPOrpaMMHUPOBaHUS Ha
Ha Python n MIPOrpaMMHUPOBAHUS HpOrpaMMHUPOBaHUS NpOrpaMMHUPOBAHUS Python u
creuaIn3upoBaHHbIX | Ha Python n Ha Python u Ha Python u CHeNHaTU3UPOBAHHBIX
OubIMOTEK aHaIH3a CTEIUATN3NPOBAHHBIX | CHEIUAIM3UPOBAHHBIX | CICIHAIN3NPOBAHHBIX | OMOIHOTEK aHaNIH3a
JaHHBIX O6ubIMOTEK aHaIH3a O6uOIMOTEK aHaIH3a O6uOIMOTEK aHAIH3a JTAaHHBIX
JAHHBIX JIAHHBIX JIAHHBIX
YK-2. YK-2.1. 1.1 3Haer He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeHEM 3HaeT B COBEPILICHCTBE
dopmynupyer B CTIEIHATN3NPOBAHHBIE | CHEIUAIN3UPOBaHHBIE | YPOBHE ypOBHE CHeUaTN3UPOBaHHBIC
paMKax OUOIMOTEKH IS OUOIMOTEKH IS CTEIHAIN3NPOBAHHBIC | CHEIMAIN3UPOBaHHbBIE | OMOIMOTEKH Ui aHAIN3a
MIOCTaBJICHHOH LIeTTN aHaNM3a JaHHBIX aHaNM3a JaHHBIX OUOIMOTEKH IS OUOIMOTEKH IS JTAaHHBIX
MPOEKTa aHaJIM3a JJaHHbIX aHaJIM3a JaHHbBIX
COBOKYITHOCTb 1.2 paspabarbiBaeT He ymeer YMeer Ha HU3KOM YMeer Ha cpeiHEM YMeeT B COBEPILECHCTBE
B3alMOCBS3aHHbIX MPUIIOKEHUS U pa3pabaTbIBaTh YpOBHE YpOBHE BBIOMpATH pa3pabaThIBaTh
3a/1a4, COOCTBEHHBIX IIPUJIOKEHUS U pa3pabaTeIBaTh pa3pabaTeIBaTh HIPWIOKEHUS U
o0eceunBaOIUX €€ | OUOIMOTEK Ha SI3BIKE COOCTBEHHBIX IIPUIIOKEHUS U IIPUIIOKEHUS U COOCTBEHHBIX OHOIHOTEK
JIOCTHIKEHHE. Python OUOIMOTEK Ha SI3bIKE COOCTBEHHBIX COOCTBEHHBIX Ha s13b1Ke Python
Omnpenensier Python OUOIMOTEK Ha S3bIKE O6UOIMOTEK Ha S3bIKE
OXKHaeMble Python Python
pe3ynbpTathl pemeHud | 1.3 Biageer He Bmageer Bnaneer Ha HU3KOM Bunaneer Ha cpenHeM Buageer B coBepieHCTBE
BBIJICTICHHBIX 33/1a4. BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU ypOBHE ypOBHE BBICOKOYPOBHEBBIMHU
SI3BIKAMHA SI3BIKAMHA BBICOKOYPOBHEBBIMHU BBICOKOYPOBHEBBIMHU SI3BIKAMHU
MIPOTPaMMHUPOBAHUS MIPOTPaMMHUPOBAHUS SI3BIKAMHA SI3BIKAMHA MPOTrPaMMHUPOBAHUS
Python, Python, MPOrpaMMHPOBAHUS MPOrpaMMHPOBAHUS Python,
COOTBETCTBYIOLTIMH COOTBETCTBYIOLTIMH Python, Python, COOTBETCTBYIOIIUMH
6ubimorekaMu 6ubimorekaMu COOTBETCTBYIOITUMH COOTBETCTBYIOITUMH 6ubnmoTekaMu
(NumPyPandas, (NumPyPandas, O6ubIOTeKaMH O6ubIHOTEKaAMH (NumPyPandas, SciPy) u
SciPy) u SciPy) u (NumPyPandas, (NumPyPandas, CHeUaT3uPOBAHHBIM
CHEIHAIN3NPOBAHHBIM | CIIEUATU3NpOBaHHBIM | SciPy) SciPy) u o
1o 1o CHENHANIN3NPOBAHHBIM | CIIEIHATH3NPOBAHHBIM
110 110




KO[[ KOMIICTCHIIMH

Kox u HaumeHOBaHUE
WHIUKaTOpa
JOCTHKEHUSI

xommeteHun (1K)

VYK-2.2. Ilpoextupyer
pelieHne KOHKPETHON
3aJa4uy MPOEKTa,
BBIOHpas
ONTHMANBHBII cI0CO0
ee peLIeHHs, HCXOs
W3 IEUCTBYIOIINX
IMMpaBOBbBIX HOPM U
MMEIOIINXCS
pecypcoB u
OrpaHUyYEHUI

Kox u HanmeHoBaHMe
pe3yabpTata 00y4eHuUs
0 AUCHHUTUTHHE

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUS

1-2

3

4

2.1 3HaeT METOIBI
HHTEIJICKTYalbHOTO
aHaJIu3a JAaHHBIX,
HUMETh MPEJICTaBICHHUE
0 THIIAX 3a/1ad,
HMMEIOIIUX OTHOILLIEHUE
K aHAIIU3y JaHHBIX
1100 MOTEHIUA IS
PEIICHHS C TIOMOIIBIO
yKa3aHHBIX METOJIOB.

He 3HaeT MmeToam!
HWHTEIUIEKTYaJIbHOTO
aHaJIN3a JaHHBIX,
UMETh MPEICTaBICHNE
0 THUIIax 3ajad4,
HMEIOIMUX OTHOILIEHNE
K aHaJIU3y JAaHHBIX
J1100 MOTEHIUAT IS
pelieHus ¢ MOMOIIbIO
YKa3aHHBIX METOJIOB.

3HaeT Ha HU3KOM
YPOBHE METOIBI
HHTEIUICKTYaIbHOTO
aHAJIN3a JaHHBIX,
HUMETh TIPeZICTaBIICHIE
0 THIAX 3a1ad4,
MMEIOIIUX OTHOIIEHUE
K QaHAIM3Y JAHHBIX
1100 oTEeHIUaN 11
PELIEHUS ¢ TIOMOIIBIO
YKa3aHHBIX METOJIOB.

3HaeT Ha cpeiHeM
YPOBHE METOIIBI
HHTEIUICKTYaIbHOTO
aHAJIN3a JaHHBIX,
HUMETh TIPEIICTaBICHIE
0 THIAax 3a1ad4,
MMEIOIIMUX OTHOLLIEHUE
K aHAJIN3Y JaHHbBIX
1100 MOTEHIUaN I
PELIEHUS ¢ TIOMOIIBIO
YKa3aHHBIX METOJIOB.

3HaeT B COBEPIIICHCTBE
METOZBI
HHTEJUIEKTYaIbHOTO
aHaJIN3a JaHHBIX, UMETh
NpeICTaBJICHUE O TUIAX
3aj1a4, UMEIOIINX
OTHOIIICHHE K aHAIIU3Y
JIAaHHBIX JIN0O0 MMOTEHIINAT
JJIA peII€HU ¢ IOMOLIbIO
yKa3aHHBIX METOZOB.

2.2 npoBOAMT
JEKOMITO3HIINIO
CJIOXKHBIX 337a4 Ha
Goiee mpocThIe U
TIOJI/TAFOIIIHECS
peILIeHUIO
HN3Yy4YCHHBIMHU
METOJIaMU,
COTOCTABJISIET HAOOPBI
JaHHBbIX

He ymeer npumeHsTh
METOJIBI
HWHTEIUICKTYaJIbHOTO
aHaM3a JaHHBIX I
3a71a4 B CBOEH
po¢eCCHOHATBHOM
o0JiacT, NPOBOIUTH
JICKOMITO3HIIUIO
CJIOJKHBIX 3a/1a4 Ha
0oJsee MpoCThIe U
TIO/TAF0TIHECS
PpEIICHUIO
HM3YYCHHBIMU
METOJaMH,
COITOCTABIIATH HAOOPHI
JTAHHBIX,
OCYIIECTBIISITh
Pa3JINYIHBIC TUIIBI
aHaJu3a v MpOTHO3a C
MTOMOIIIBIO METOIOB
HHTEJUIEKTYaJIbHOTO
aHaIn3a JaHHBIX

YMeeT Ha HU3KOM
YpOBHE IPUMEHSTH
METO/IBI
HWHTEIUIEKTYaJIbHOTO
aHaJIN3a JaHHBIX IS
3a7a4 B CBOEH
npoQeCCUOHATBHOM
o0JiacTi, NPOBOUTH
JIEKOMITO3HIUIO
CJIOKHEIX 3a7a4 Ha
Oonee mMpocThie U

MO AIOIIIHECS
pelIeHuro
M3Y9CHHBIMHU
METOIAMH,
COITOCTABIIATH HAOOPHI
JIAHHBIX,
OCYIIECTBIISATh
Pa3IMYHbBIC TUIIBI
aHaJu3a v MPOTHO3a ¢
IIOMOIIILI0 METOJOB
HHTEJUIEKTYaJIbHOTO
aHajau3a JaHHbBIX

YMeeT Ha cpefiHeM
YPOBHE MPUMEHSTH
METO/IBI
HHTEIUICKTYaJIbHOTO
aHanu3a JaHHBIX IS
3a7a4 B CBOEH
npo¢eCCUOHATBHOM
o06JiacTi, NPOBOINTH
JICKOMITO3HIIUIO
CJIOXKHBIX 3a/1a4 Ha
Oonee mMpocThie U
TIO/TAOTIHECS
pelieHuio
HU3yYCHHBIMHU
METO/IaMH,
COMOCTABJIATH HAOOPBI
JIAHHBIX,
OCYLIECTBIISITh
Pa3JINYHBIC TUIIbI
aHaju3a v MPOTHO3a ¢
MIOMOIIBI0 METOI0B
HUHTEJICKTYaJIbHOT O
aHann3a JaHHBIX

YMeeT B COBEpIIICHCTBE
BBIOMPATH MPUMEHSTh
METO/IBI
MHTEJICKTYaIbHOTO
aHaJM3a JaHHBIX JUIs
3a7a4 B CBO€EH
npodeCCHOHATBHOM
obnactu, MpOBOAUTD
JCKOMITIO3UITUIO CJIOXKHBIX
3a/1a4 Ha OoJiee MpoCThie
U TIO/IIAFOIIHAECS]
PEUHICHUTIO N3YYCHHBIMU
METOJIaMH, COTIOCTABIISITh
HAOOPBI JAHHBIX,
OCYIIECTBIISITh PA3THIHbIC
THUIIBI aHATIM3a U IPOTHO3a
C MIOMOIIBIO METO/IOB
HHTEJUICKTYaJIbHOT0
aHaJIu3a JaHHbIX




KO[[ KOMIICTCHIIMH

Kox u HaumeHOBaHUE
WHIUKaTOpa
JOCTHKEHUSI

xommeteHun (1K)

VK-2.3. Pemaer
KOHKpETHBIC 3a/1a4
MPOEKTA 3as1BJICHHOTO
KadecTBa U 3a
YCTaHOBIICHHOE
BpeMst

KOI[ U HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUS

pe3yabpTata 00y4eHuUs 1-2 3 4 5

110 THACIUITIINHE
2.3 BrazgeeT He Bmageet Bnaneer Ha HU3KOM Bnaneet Ha cpenHeM Bnageer B coBepiieHCTBE
TEXHOJIOTUSAMU TEXHOJIOTUSAMU YPOBHE TEXHOJIOTHSIMH | YPOBHE TEXHOJOTUSAMH | TEXHOJIOTHUSIMHU

NPOEKTUPOBAHHUS U
pa3pabotku 6a3 u
XPaHWIHIL JaHHBIX U
HCTIONB30BaHHS
o0y4aromumx HabopoB
JIAHHBIX

NPOEKTUPOBAHHUS U
pa3pabotku 6a3 u
XPaHWIHIL JaHHBIX U
HCTIONB30BaHHS
o0y4aromumx HabopoB
JIAHHBIX

NPOEKTUPOBAHHUS U
pa3paboTku 6a3 u
XPaHWIHIL JaHHBIX 1
HCTIOB30BaHHS
o0y4aromumx HabopoB
JIAHHBIX

MIPOCKTUPOBAHHUS H
pa3paboTku 0a3 u
XPaHWIHI JaHHBIX 1
HCIIOJIB30BAHMUS
o0y4aromux HabopoB
JIAHHBIX

NPOSKTUPOBAHHUS U
pa3pabotku 6a3 u
XPaHWIHIL JaHHBIX H
HCTIONB30BaHUS
o0yyaromux HabopoB
JIAHHBIX

3.1 3HaeT cnocoOsI
cOopa u aHanmza
HUCXOJHBIX JaHHBIX
JUTSL TIOCTAHOBKH
3aj1a4, PelIaeMbIX ¢
MOMOII[BI0 METO/I0B
HHTEIJICKTYaIbHOTO
aHaM3a TaHHBIX.

He 3Haer 3HaTh
crocoOsI cOopa u
aHaJIn3a UCXOOHBbIX
JaHHBIX IS
MIOCTAQHOBKH 3a]1a4,
pernraeMbIX C
TIOMOILBEO METOIOB
HHTEIUICKTYaIbHOTO
aHAIIN3a JAaHHBIX.

3HaeT Ha HU3KOM
YPOBHE 3HATH
crocoObI cOopa u
QHAJTN3a UCXOJHBIX
JAaHHBIX IS
MIOCTAQHOBKH 3a]1a4,
penraeMeIX ¢
TIOMOILBIO METOIOB
HHTEIUICKTYaTbHOTO
aHaJIn3a JaHHbIX.

3HaeT Ha CpeAHEM
YPOBHE 3HATH
croco0sI coopa u
aHaM3a UCXOIHBIX
JIAHHBIX JIJIsI
MMOCTAHOBKH 3a/1a4,
pelaeMsbix ¢
MOMOII[BIO METO/I0B
HHTEIUICKTYaJIbHOTO
aHaJIn3a JaHHbIX.

3HaeT B COBEPIIICHCTBE
3HATh CIIOCOOBI COOpa U
aHaJIn3a HCXOOHBIX
JTAHHBIX JJISl TOCTAHOBKH
3aj1a4, PEIIaeMBbIX C
MOMOIIBI0 METOJIOB
MHTEIICKTYaTbHOTO
aHaJM3a JIaHHBIX.

3.2 moHUMaeT KaK
U3yUYCHHBIC B Kypce
METO/IbI PEATU30BaAHBI
B ucnoskzyemoM I10.

He ymeer [lonumarp
KaK M3y4eHHbIC B
Kypce MeTOJbI
peann30BaHbI B
ucnosszyemom 110.

YMeeT Ha HU3KOM
ypoBHe [loHumaTts kax
W3YYEHHBIE B Kypce
METO/JIbI PEATN30BaHBI
B ucnosibzyemoM [10.

YMeer Ha cpeiHEM
ypoBHe [loHumats kax
N3Y4YCHHBIC B KYpCC
METOBI PEaTN30BAHBI
B ucnosibzyemoM I10.

YMeeT B COBEPILECHCTBE
BbIOMpaTh [ToHNMMaTh Kak
HN3Y4YCHHBIC B KypCE
METOJIBI PEeaIN30BaHbI B
ucnons3yemom I10.

3.3 Brageer
crocobamu
HHTErpaluu
Pa3HOPOIHBIX
HAOOPOB JIAaHHBIX B
€/IMHOM XPaHUIIHUIIE.

He Bimaneer
crocobamu
HHTErpaluu
Pa3HOPOIHBIX
HAOOPOB JIAaHHBIX B
€/IMHOM XPaHUIIHUIIE.

Bnaneer Ha HHM3KOM
ypoBHE criocobaMu
WHTETPaIUH
Pa3HOPOTHBIX
HAa0OpPOB TaHHBIX B
€IMHOM XPaHUJIHIIIE.

Bnaneer Ha cpegHem
ypoBHE criocobaMu
WHTETPaIuH
Pa3HOPOTHBIX
HAa0OPOB TaHHBIX B
€IMHOM XPaHHJIHIIE.

Biiageer B coBeplueHCTBE
croco0amMu HHTETPaIUH
Pa3sHOPOIHBIX HAOOPOB
JTaHHBIX B €THHOM
XpaHWIHUIIE.




KO[[ KOMIICTCHIIMH

KOZI 1 HAMMCHOBAHUC

KOI[ U HAMMCHOBAHUC

Kpurepun onileHHBaHus pe3yIbTaTOB 00yYeHHUS

WHIUKaTOpa pe3yabpTata 00y4eHuUs 1-2 3 4
JOCTHKEHUSI 0 AUCHHUTUTHHE
xommereHn (MJIK)
TIKC-2. Cnocob6en | IIKC- 2.1 ocymmecTBIsieT He ymeer YMeer Ha HU3KOM YMeer Ha cpenHeM ‘YMeer B COBEpLIEHCTBE
HCIIOTB30BATE 2.2060CHOBBIBACT pa3UYHbBIC TUIIBI OCYIIECTBIISTh YPOBHE OCYIIECTBIISATh | YPOBHE OCYIIECTBIATh | OCYHICCTBISITH Pa3IMYHbIC
COBPEMCHHBIC IepCIICKTUBI aHamn3a pa3UYHbBIC TUIIBI pa3IYHbIC THITBI Pa3UYHbIC THIIBI THUIIBI aHATM3a U IPOTHO3a
METOIbI HedyTerazoHocHOCTH | TCOIOTHICCKHX aHalM3a ¥ POTHO3a C | aHaK3a U MPOTHO3a C | aHAJIW3a U MPOrHO3a C | C MOMOI[BIO METO/IOB
JIAHHBIX TOJIyYCHHBIX | TIOMOIIBIO METO/IOB MOMOIIBIO METO/I0B MOMOIIBIO METO/I0B MHTEIICKTYalbHOTO
00paboTkHw, M3y9aeMBbIX N
N MoJenei u HHTEIUICKTYalbHOTO HHTEIUICKTYalbHOTO HHTEJUICKTYaIbHOTO aHanM3a JaHHBIX
anansa | TCppHTOpHH MPOTHO3UPYET aHaIN3a JaHHBIX aHaIM3a JaHHBIX aHaIM3a JaHHBIX
HHTepnpeTaHVHH MEPCIICKTHBEI
KOMIIIICKCHOU He()TEra30HOCHOCTH C
re0JIOTHYECKOH, HOMOIIBIO METOI0B
reou3nuecKoi, HHTEIJICKTYaIbHOTO
MIPOMBICIOBOH, aHaJM3a JaHHBIX
T€OXUMHUYECKOU
UHQOpPMAIIUN IS
peuieHus
MIPOU3BOICTBEHHBIX 31
sanau [IKC-2.3Bazxeer .1 npumensier He ymeer npumeHAThH YMeeT Ha HU3KOM Ywmeet Ha cpenHeM YMeeT B cOBEpILIEHCTBE
N METO/IbI METO/IbI YPOBHE MPUMEHSITh YPOBHE MPUMEHSITh BBIOUpAThH PUMEHSITH
MCTOZMKOH HHTEIUICKTYaTbHOTO HHTEIUICKTYaTbHOTO METO/IbI METO/IbI METO/IBI
TIOCTPOCHN aHAITM3a JIAHHBIX [UI1 | AQHATN3a JAHHBIX [UIT | HHTEJUICKTYAIbHOTO HHTEIUICKTYaIbHOTO HHTEIUICKTYaIbHOTO
TCOIOTHICCKUX 3a/1a4 B CBOEH 3a/1a4 B CBOEH aHallu3a JJaHHBIX U1 | aHaM3a JaHHBIX JUI | aHaIW3a JaHHBIX JUIs
paspesos, CXEM | mpodeccHOHATBHON po(eCCHOHATBHOM 3aj7a4 B CBOEH 3aj]a4 B CBOEH 3aj1a4 B CBOEH
KOppeIsIuu oOnacTu oOnacTu po¢eCCHOHATBHOM po¢heCCHOHATBHOMN npogecCHOHATBHOM
pa3pe3oB CKBaXKUH, obnactu obnactu obmactn
KapT MW  Jpyrux
Te0JIOTUYECKUX
YEPTEKEH,
XapaKTEPU3YIOLINX

CTpOEHHE HeJp




[punoxenue 2
KAPTA
o0ecre4YeHHOCTH TUCIUTIIMHBI (MOLYJIs) y4eOHOI M y4eOHO-MeTOqUYeCKON TuTepaTypoi
Jucrurnaa: Matematuka u Python ais ananusa qanHbIx
CrnermmansrocTs 21.05.02 [NpukinagHas reonorus
crienranu3anys [ eonorus MmecTopokaeHnit HepTu 1 ra3a

Ne Hazpanmue yae6HOTO, yaeOHO-METOIMIECKOTO Komaectso KonTuHTeHT ObecnieueHHOC Hasmme
n/n W3aHus, 9K3EMIUISIPOB | OOyYaromuxcs, Th

aBTOP, M3JATEIILCTBO, BUJI U3JIaHHUs, TOJ U3/1aHHS B BUK UCTIONB3YIOMIKX | 00yYaromumxcs
YKa3aHHYIO JIUTEPaTypOH,

JIUTEpaTypy %

3NIEKTPOHHOTO
BapHaHTa B
3BC (+/-)

1 bospuinaos, M. [I'. BeruncnurensHble METOAbBI
anreOppl u aHamm3a: ydeOHoe mocobme / M. T.
BosipmaoB. - CapartoB: BysoBckoe oOpaszoBanme, OP 50 100% +
2020. - 225 c.
http://www.iprbookshop.ru/93065.html

2 |Tpomun, M. II. OCHOBBI TPHUKIATHON aIreOpHI:
yaebHoe mocobue / M. I1. Tpomus. - 2-e u3n., crep.
- Cankr-IletepOypr: Jlans, 2020. - 288 c.
https://e.lanbook.com/book/139282

OP 50 100 +

3 |Kpamep, Tapampnq MaremaTHyecKHe  METOJBI
craructuky / IapansaKpamep; nep.: A. C. MoHuH,
A. A. Iletpos; pen. A. H. Konmoroposa. - Mocksa,
Wxesck: PerynsapHasg u XxaoTudeckas [UHAMUKA,
WHCTUTYT KOMIBIOTEpHBIX HccienoBanuil, 2019. -
648 c. http://www.iprbookshop.ru/92046.html

OP 50 100% +

4 |Makkunmm, YacPython u  ananu3 paHHbIX /
YacMaxkkunnu. - Python u ananus nanssix, 2024-
10-28. - Caparos: IIpodobpasosanue, 2019. - 482 c.
http://www.iprbookshop.ru/88752.html

OP 50 100 +

5 MeToabl ONTUMHU3AIMU: TEOPUS U  AJTOPUTMBIL:
yaeOHoe mocobue 1yt By30B / A. A. Uepnsk, C. A.
Bormanosuy, XK. A. Uepnsk, 0. M. Merensckuii. - OP 50 100 +
2-¢ u3M., ucnp. u gomn. - Mocksa: FOpair, 2020. -
357 c. https://urait.ru/bcode/453567

6 |Mlenyaspko B.M. SI3pik  mporpamMMHpoOBaHUs
BBICOKOTO ypoBHsI Python. ®DyHKIUH, CTPYKTYpHI
JTAHHBIX, JIOMOJTHUTEIbHBIE MOIYIH [DIEeKTpOHHBII
pecypc]: yueOHoe mocobme/ Ilemympko B.M. -
ONEeKTPOH.TEKCTOBbIE JaHHbIE. - PocroB-Ha-/loHYy,
Taranpor: WsmatensctBo HOxHOTO (hemepambHOrO
yHuBepcurera, 2017.- 107 c.- Pexum pnocrymna:
http://www.iprbookshop.ru

OP 50 100 +
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JonosHeHus1 M UI3MEeHEHUSI
K paboueii mporpamMMe TUCHUNIHHBI (MOTYJIsT)

Ha 20— 20 yueOHBI TOX

B pabouyto nmporpammy BHOCSATCS CIIEAYIOIINE OOJTHEHNUS (M3MEHEHUS):

I[OHOJ'IHQHI/ISI N U3MCHCHUA BHECC:

(Ooo1cHOCMY, yUuenoe 386aHue, cCmenens) (noonucs) (U.0. ©amunus)

Hononaenus: (M3MEHEHUs) B padOUyI0 MPOTrpaMMy PacCMOTPEHBI U OA0OpEHbI Ha 3acellaHun
kadepol
(HaumeHnosanue kagheopwl)

[Iporokon ot « » 20 1. Ne .

3aBenytrommii kadempoit N.0. ®amunus

COI'/TACOBAHO:
3aBeyIOIIMiA BBIMYCKaIOIIEH Kadeapoi
PykoBonuTens 06pa3oBaTenbHOM MPOrpaMMEI N.0. Gamunus
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