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1. Heau u 321241 0CBOEHUSA IMCUMILIHHBI/ MOLYJIS

]_IGJIB JAUCHUIIIMHBL 3aKJII0YAaCTCA B OBJIAACHHUU CTYACHTAMH OCHOBAMH pa6OTBI C A3BIKOM
Python B aHanm3e MaHHBIX, PACHIMPEHUN TEOPETUYCCKON M MPAKTHYECKON TMOJTOTOBKU B OOJIACTH
MaTeMaTHYECKOT0 aHAJIN3a, IMHEHHOH aareOphl, METOIOB ONTHMH3AIINN, TEOPUH BEPOSTHOCTEH.

3aaun AUCIUTUINHBL

- OBJaJeHHE OCOOCHHOCTSIMHM si3blka Python st aHanusza maHHBIX, TPUHIMIIAMU YTEHUS
Pa3JIMYHbIX JAHHBIX;

- m3yuenue Python-OmOimoTex, comepkammx OOJBIIOE KOJWYECTBO HHCTPYMEHTOB: OT
OBICTPBIX OIEpaliii ¢ MHOTOMEPHBIMH MAcCCHBAMHU 0 BU3YAJIU3aIlMM W PEaH3alMK Pa3TMIHBIX
MaTEMAaTUYCCKUX METOAO0B, B TOM YHCIIC JIMHENHOU anre6p1;1 KaK OCHOBHOI'O MAaTE€MaTHYCCKOI'O
anmapara Jiyisi paboTHI C JAHHBIMH,

- W3YYCHHE METOJIOB ONTHMH3ALMU KaK HAWIYYIIEero WHCTPYMEHTA I OIpEIeIICHUS
ONTUMAJILHBIX ITAPAMETPOB CUCTEMBI;

- 3HAKOMCTBO C MAaTpUYHBIMH PaA3JI0XKCHUAMU, KOTOPLIC HMCIHOJB3YIOTCA IIPHU IMOCTPOCHUU
PErpe€CCUOHHBIX MOIIGJICfI, A1 YMCHBUIICHUSA PasMCPHOCTU HOAHHBIX, B PCEKOMCHAATCIBbHBIX
CHCTEeMax U B aHAJIM3€ TEKCTOB;

- pacuiMpeHHe 3HaHUK O 0a30BBIX KOHIICMIHUSAX TEOPHH BEPOSTHOCTEH M CTAaTHCTHUKH,
KOTOPBIC H€O6XO)II/IMI>I 11 IIOHUMAaHUA MEXaHU3Ma pa6OTI>I MPAKTUYCCKU BCCX MCTOAOB aHAJIM3a

JTAHHBIX.

2. MecTo aucuunaunsi/mMoayJs B crpykrype OIIOII BO

JlucuunimHa OTHOCUTCS K AMCHUIUIMHAM 3yekTuBHoro moaynsa «Digital & IT. MammnHoe
oOydyeHWe W aHaiW3 JaHHBIX» YacTh ydeOHOro T1uiaHa, (OpPMUPYEMOH y4acTHUKAMU
00pa3zoBaTeNbHBIX OTHOIICHUIA.

HeO6XOIII/IMBIMI/I YCHOBI/IHMI/I IJIs1 OCBOCHUA JUCHUIIJIUHBI ABJIAKOTCA:

— 3HaHUWE OCHOBHBIX MATPUYHOM anreOpbl, MaTEeMAaTHYECKOTO aHalau3a, TeOopUu
BEPOATHOCTEN U MaTEeMaTUYECKON CTaTUCTUKHU;

— TIOHMMAaHHUE OCHOBHBIX MIPUHIMIIOB AJITOPUTMHU3ALUN U TPOTPAMMUPOBAHUS;

—  3HaHUE OCHOB s3bIKa MporpammupoBanus Python;

— BJIQJICHUE HaBBIKAMHU HCIIOJb30BAHUS KOMIIBIOTEPHBIX TEXHOJOTUH U  CPEACTB
00paboTKK HHPOPMALIUH.

Conepxkanne  JUCIHUIUTMHBI  SIBJSETCS  JIOTUYECKMM  TPOJOJDKEHUEM  TUCIUILUTHHBI
«MaremaTtuka» 0a30BbIM I HW3y4deHUs cieayromux guciuruimH moxayns  «Digital & IT.
MammuaHOe 00ydeHHe W aHauu3 JaHHBIX»: «MalmHHOe 00y4YeHHe M BOIPOCHI MCKYCCTBEHHOTO

UHTEIUIeKTay, «HelponHusie cetny, «lIpuknagHple 3a1aun aHAJIN3a JaHHbBIX).



3. Pe3yabTaThl 00y4eHHs 10 JUCHHIINHE/MOLYJIIO

[Iporiecc wm3ydeHUs AUCHUILUIMHBI/MOIYJS HampaBieH Ha (OPMHPOBAHUE CIICAYIOIINX

KOMIIETEHIIUN:

Tab6muna 3.1

Konx n nanmenoBanue
KOMITETEHIIUN

Kox n HanmeHOBaHUE
WHINKATOPa TOCTIKEHUS
kommeTeryn (MJIK)

Kon 1 HanmeHOBaHME pe3ynbTaTa 00ydeHUs 110
JVCIUTIINHE

VK-1. Ciocoben
OCYILECTBIIATH MOKCK,
KPUTHYCCKHUN aHATTU3 M CUHTE3
WHPOPMALIUH, TPUMCHSATh
CHCTEMHBIN IMOAXO, IJIsk
pelleHHs TOCTABJICHHBIX 3a]1a4

VYK-1.1. OcymecTBsieT BEIOOD
AKTyalbHBIX POCCHUCKHUX U
3apy0eKHBIX HCTOUYHHUKOB, a
TaK ke TIOUCK, cOop u
00pabotky nndopmanuy,
HEOOXOIMMO¥ ISl peIICHHUSI
MOCTaBJIECHHON 3a1a4n

3uate: 31 akTyaabHBIC HCTOYHUKH
nH(opMaLuK 0 COBPEMEHHBIX OMOJIIMOTEKAX
Python st aHanM3a JaHHBIX

Ymetb: Y1 oCyIIeCTBIATH IOKCK, COOp U
MOATOTOBKY JaHHBIX JIJIsl aHAIH3a

Bramets: B1 HaBbIKamMu IOATOTOBKU U
00paboTKu JaHHBIX cpeacTBamu Python

VYK-2. CnocoGeH onpeneisiTs
KpYT 3a/1a4 B paMKax
MOCTaBJIEHHOH LIENU 1
BBIOMpPATH ONTHMAJIbHBIC
CIIOCOOBI UX PEIICHUS, HCXOIS
U3 ICHCTBYIOINX MPABOBBIX
HOPM, HMCIOIINXCS PECYPCOB
Y OTPaHUYEHUI

VK-2.1. IlpoBout aHamu3
IIOCTABJICHHOM L€ U
(hopMyIHpYyEeT COBOKYITHOCTh
B3aMMOCBSI3aHHBIX 337134,
KOTOpBIE HEOOXOUMO PEIINTh
JUISL €€ JOCTHXKEHUS

3Hatb: 32 3Tanbl HHTEIJIEKTYaJIbHOTO aHaTN3a
JAaHHBbIX, TUIIOBBIC 3aJa4l aHaJIM3a JaHHBIX

Ymetb: Y2 GpopMyaupoBaTh 3a/1a4u aHAIU3a
JIAaHHBIX B paMKaX NOCTAaBJICHHOU LIETH

Bnagers: B2 HaBbIkaMu aHaInA3a JaHHBIX
cpencrBamu Python

VYK-2.2. Beibupaer
ONITHUMAJIBHBIH CI0CO0
pereHus 3aqa4, UCXOAs U3
HMEIOIINXCS PECYPCOB U
OTrpaHUYEHUI

3naTh: 33 coBpeMEeHHBIE OMOIMOTEKH M METO B
Python st ananm3a maHHBIX

YMmeth: Y3 BHIOMpATh ONTHMABEHBIC
OMOIMOTEKH M METOJIBI, HCXO/S U3 UMEIOIINXCS
pecypcoB U OrpaHUYCHUN

BnaneTs: B3 HaBBIKaMH HCIIONB30BaHUS
pa3IMIHBIX OMOIMOTEK M MeTo 0B Python

TIKC-1. Criocoben
y4acTBOBaTh B cOope u
aHaJIM3€e UCXOIHBIX JaHHBIX
JUTSL IPOEKTUPOBAHHUS
SHEProOOBEKTOB U UX
3JIEMEHTOB B COOTBETCTBUU C
HOPMaTUBHOM JOKyMEHTaIuen

[IKC-1.2. [Ipumensier
MaTeMaTHYECKHUE METO B
MO/JICITUPOBAHMSA [IPU pacyeTe U
aHaynmze paboThl
TETUIOIHEPTeTHIECKUX
YCTPOMCTB, B TOM UUCIIE C
IpUMEHEHHEM HEeHPOHHBIX
ceTell U HCKYyCCTBEHHOTO
HHTEIUIEKTa

3HaTh: 34 MaTeMaTHYECKHE METOJIBI K
oubnmorexku Python st anann3a TaHHBIX

YMets: Y4 npuMeHaTh MaTeMaTHYeCcKHe
MeTobl ¥ OubimoTexkn Python st perueHus
TUIOBBIX 33/1a4 aHAJIN3A JAHHBIX

Brnagets: B4 HaBbIkaMu peanu3aiiui Mojenei
aHaJM3a JIaHHBIX cpercTBamu Python

4. O6beM AUCHUILIMHBI/MOIYJIA

OO0 00beEM TUCHMUIUIMHBI COCTABISET 3 3aUeTHBIX eqUHUIBI, 108 yacos.

Tabmuma 4.1
AyIUTOpHBIE 3aHATHA / KOHTAKTHas padora,
dopma
dopma Kypc/ qac. CamocrosiTenbHas .
MPOMEKYTOUHOM
oOyueHHs | cemecTp [Ipaxtuueckne | JlabopaTopHbie pabora, gac.
Jlexkuuu aTTeCTallu
3aHATHUA 3aHATHUA
ouHas 3/5 18 34 - 56 3a4er
3a04Has 3/5 6 10 - 92 3a4er

5. CTpykrypa u coaepxkaHue IUCHUILINHBI/ MOTY IS

5.1. CtpykTypa JUCHUILITUHBI.
ouyHasi popma o0yuenusi (ODO)
Tabnuna 5.1.1

O1eHOYHbIE
1
cpencrea

Ne AynuTopHble

CPC, | Bce
o/ CTpyKTypa TUCITUTUIAHBI/ MO IS

yac. | ro,

Kox MJIK
3aHsATHsA, Yac.




Homep HaumenoBanue pasgena JI. | Ip. | JIab. Hac.
paszena
VK-1.1 Komnoksuy
VK21 M, Pabora
1 Beenenue 2 8 14 24 YK-2.2 Ha
[IKC-1 2 | MPaKTHueCK
ux
3aHATHAX
Konnoxsuy
YK-1.1 M, Pabora
5 bubnuorexn Python u nuneiinas 6 10 14 30 zﬁ:g é Ha
anredpa [IKC-12 | MPaKTHIeCK
nX
3aHATHAX
Konnoxsuy
YK-1.1 M, Pabora
3 OnTuMu3anus 1 MaTpUUHBIE 6 8 14 28 zﬁ:gé Ha
Ppa3IoKEeHUs [IKC-172 | TMPaKTHIeCK
nx
3aHATHAX
Komnoksuy
zﬁéi M, Pabora
4 Cray4altHOCTB 4 8 14 26 YK-2.2 na
[IKC-12 | MPaKTHIeCK
ux
3aHATHAX
3auer - - - - - - -
Hroro: | 18 34 56 108 - -

3aouHan popma o0yuenus (3PO)
Ta6muma 5.1.1

AynuTtopHbIe
CrpyKTypa IUCHUIUINHBI/MOIYJIS Bcee
3aHATHS, Yac. CPC, OreHoYHbIE
Howmep qac, | Kon MK cpencra’
Haumenosanue pa3zzaeina JI. | Ip. | JIa6. yac.
pasnena
YK-1.1 Kontpomnsu
YK-2.1 asi paboTa
1 Baenenue 1 1 22 24 VK22 p
ITIKC-1.2
YK-1.1 Kontpomnsu
Bubmmorexu Python n nuneitnas YK-2.1 as pabora
2 aretpa 2 | 4 22 [ 28| G5, p
ITKC-1.2
VK-1.1 Kontponsn
3 OnruMuzanys 1 MaTpU4YHbIE > 4 2 78 VK-2.1 ast pabota
pa3noxeHus YK-2.2
ITIKC-1.2
VYK-1.1 Kontponsu
4 Cry4aiiHOCTB 1 1 22 24 zﬁjé ai pabora
ITIKC-1.2
3auer - - - 4 4 - -
Uroro: | 18 10 - 92 108 - -

Ouno-3a04Hast popma odyuenns (O3PO)
He peanusyercs.




5.2. Coneprxanue JUCHUTUTMHBI/MOTYIIS.

5.2.1. Conmeprkanue pa3aeiioB MUCIUTUIHHBI/MOIYIS (IUIAKTHYCCKAE SAMHHUIIBI).
Paznen 1. «BBenenue». Python — oguH U3 r1aBHBIX HHCTPYMEHTOB CIICIIHAIUCTA B HAYKE O

nanubiX. Lukoel, GyHKIMK, TeHEpaTopsl, list comprehension. dyHkuu U ux cBoiicta. [Ipenen u
npou3BoAHas. ['eoMeTpruiecKuii CMBIC MPOU3BOIHOM.

Paznen 2. «bubmuoreku Python u nuneitnas anre6pa». Pandas. Data Frame. NumPy, SciPy
u Matplotlib. Pemenne ontummuzanuoHHbIX 3amad B SciPy. CucrteMbl JTMHEHHBIX ypaBHEHHUH.
Matpuunsie onepaiuu. Panr u onpenenurenb

Paznen 3. «OnTumu3anus 1 MaTpUUHbIE pa3fioKeHUs». YacTHbIe TPOU3BOJHBIC U IPATUCHT.
KacarenpHast mIocKoCTh M JIMHEHHOE TpuoOmmkenue. Ontumusanus HerNaakux GyHkmmii. Meton
UMUTAIMM OTKuTa. ['eHeTndeckue anroputMbl u nuddepennmansaas 3Bomonus. Hemmpep-Mug.
[TpubnmkeHne MaTpulieid MEHBIIIETO PaHTa.

Pasznen 4. «CnyqaitHocTh». Clly4aiiHOCTh B TEOpUU BEPOSITHOCTEN U cratuctuke. CBoiicTBa
BEPOATHOCTH. YCJIOBHas BeposTHOCTh. OIlleHKa pacnpeneneHus 1o BblOOpke. Baknbie
XapakTepUCTUKU  pacnpenencHuil. LlenTpanbHas mnpenenbHas Teopema. JloBepuTENbHbBIE

HHTCPBAJIBI.

5.2.2. ConeprxaHue AUCUUILIMHBI IO BUJIaM YUEOHBIX 3aHITHUH.

JleKIMOHHBIE 3aHATHA
Taomuma 5.2.1

Nem/m | Homep pa3zmena DUCIUTLTIHEL O6sem, uac. Tema nexuun
ODO | 300 | 0300
1 1 2 1 - Bsenenne
2 2 6 2 - bu6mmotexn Python u nuHeiiHas anreopa
3 3 6 2 - OnTUMH3aIHS ¥ MATPHIHBIE PA3TIOKEHHUS
4 4 4 1 - City4yaitHOCTb
Hroro: 18 6 -
IpakTnyeckue 3aHATHSA
Tabnuua 5.2.1
Ne n/n | Homep paznena AUCHMIUIUHEI Obrew, sac. HanmeHoBaHue MPAKTHIECKHX 3aHITHIA
O®O | 300 | O3DO
1 1 8 1 - Bsenenne
2 2 10 4 - bubnuorekn Python u nuneiinas anredpa
3 3 8 4 - OnTumMu3anus 1 MaTPUYHbIE Pa3IoKEHUs
4 4 8 1 - Cry4yaitHOCTb
Hroro: 34 10 -

JlabopaTopHbie padoThI
Jlabopamopnvie pabomul yuebHubim NIAHOM He NPEOYCMOMPEHbl

CamocrosiTesibHast padoTa CTyIeHTa
Tabnuua 5.2.4




Ne Howmep paznena O6mweMm, gac. Tema Bux CPC
n/n JUCHUITIINHBIL 0]0)0) 300 03d0
1 1 3 2 _ Beexetue IloxroroBska x
MIPAKTUYECKUM 3aHITHIM
2 2 10 2 _ Bubmuoreku Python u nuneitnas IloxnroroBska x
anredpa IPaKTUYECKUM 3aHIATHIM
3 3 10 20 ) OnTuMu3aIis 1 MaTprUIHBIe IToaroroBka K
Pa3IoKEHUS IPaKTUYECKUM 3aHITHIM
4 4 10 20 ) CoryaiisocTs [ToaroroBka k
IPaKTUYECKUM 3aHIATHIM
5 14 3 IToaroroBka K KOJUIOKBUYMaM IToaroToBka k
) ) ) KOJUJIOKBUYMam
6 1-4 4 3auer
Uroro: 56 92 -

5.2.3. IlpenogaBanue NUCUUIUITMHBI/MOAYINA BEAETCA C MPUMEHEHUEM CIEIYIOIIMX BHJIOB
00pa3oBaTebHBIX TEXHOJIOTHIA:
— BH3yaJu3anus ydyeOHOro marepuaia B O(PHUCHOM TIAKeT€ B JMAIIOTOBOM pEXUME

(JIEKITMOHHBIC 3aHATHS);
— pabota B ManbIX rpynnax (IpakTH4YeCKHUE 3a/1aHusl);
—  HMHIMBHIyaJbHbIC 3a1aHUs (IPAKTUYCCKHUE 3aaHNs).

6. TemaTuka KypcoBbIX padoT/IIPOEKTOB
Kypcosvie pabomvi/npoexmul yuebHbIM NIAHOM He NPEOYCMOMPEHbl
7. KoHTpoJibHBIE padoThI

7.1. MeTtoauueckue yKa3aHusl U1l BHIITOJIHEHUS! KOHTPOJIbHBIX padoT.

Kaxxapiii 00ydaronuiicsi BEIMOTHIET BApUAHT 3a1aHU, BbIIaHHBIN MIperojaBaTesieM.

PaboTa nomkHa ObITH BBITIOJIHEHA C UCIIOJIH30BAHNEM KOMIThIOTEpA Ha OJTHOM CTOPOHE JIMCTA
6emnoit 6ymaru gpopmara A4 uepes 1 unrepsai, 14-m mpugprom Times New Roman.

Tekcr cnemyer nevyaraTh, COOMIOAAs CIEAYIONME pa3Mepsl moJjeit: mpasoe — 10, Bepxuee — 20,
neBoe — 25 u HuwxkHee — 20 MM.

CTpyKkTypa KOHTPOJBHON pabOThI: TUTYIBHBIN JIUCT, COJEpKaHNE, BBEJCHHE, OCHOBHAS 4acTh,
CIHMCOK HCIOJIb30BaHHBIX HWCTOYHHMKOB, MpPUJIOXKEHHE. B OCHOBHOI uacTW JOKHBI OBITH J1aHBI
pa3BepHYTHIE OTBETHI HA TEOPETHUYECKUE BOIMPOCHI CO CCHUIKAMH HA HMCIOJIh30BAHHBIC WCTOYHHKH.
Pe3ynbTaT BBIMONHEHUS MPAKTHYECKOTO 3aJaHUs JIOJKEH COJEp)KaTh OMUCAHHUE MCIOJIb3YEMbIX
METOJIOB € yKazaHueM 6ubnuorexku Python. Jluctunr koga odpopmisieTcs B BUAE NPUIOKEHUS.

C pabotoit crmaetcst auck ¢ mporpamMmoil Ha Python (unmu B paboTe MokeT OBITH yKazaHa
CCBUIKA Ha HOYTOYK C BBIITOJTHEHHBIM MTPAKTHYECKUM 3aJITaHHEM).

3auyT€éHHAs KOHTpOJIbHAs paboTa MOXKET HMeTh 3aMmedaHus. Eciom paGora He 3adreHa,
oOyyaromuiicst 00s13aH NMPeIbsIBUTH €€ Ha TOBTOPHYIO PELIEH3UI0, YCTPAHUB BCE 3aMEUAHUSI.
7.2. TemaTHKa KOHTPOJIbHBIX PaboT.
KoHTposbHbIe paboThl BKIIOYAIOT CIEAYIOIINE BOMPOCHL:
1. OcuoBbl Python. Iuxnel, ¢pynkumu, renepatopsl, list comprehension. @yHKIMKM U UX

CBOICTBA.




2. bubmmortexu Python. Pandas. Data Frame. NumPy, SciPy u Matplotlib. Pemenune
ONTUMU3AIMOHHBIX 331a4 B SciPy.
3. OmnesHka pacopeaeneHus MO BBIOOpKe. BakHble XapaKTEPUCTHKH pPaCHpeeICHHMH.

I[OBepI/ITeJ'IBHI)IG HHTCPBAJIBI.

8. Ouenka pe3yJbTaTOB 0CBOEHUSI AN CHHUILIMHBI/MOTYJISA
8.1. Kputepuu OlLEHUBAaHUS CTENEHU IMOJTHOTHI M KA4eCTBA OCBOCHUS KOMIICTCHIIUH B
COOTBETCTBUH C IJIAHUPYEMBIMHU pe3yibTaTaMu 00ydeHus npuBeaeHb! B [Ipunoxenun 1.
8.2. PeliTuHrOBas cucTeMa OICHUBAHUS CTENEHU IIOJHOTHI M KAauyecTBAa OCBOCHHS
KOMITETCHIIMH 00yJaromuxcs 094Hor (GopmMbl 00yueHus npeacTaBicHa B Tadbmauie 8.1.

Tabmuma 8.1
Ne n/m | Buzp! MeporpusaTHii B paMKax TEKYIIET0 KOHTPOJISA | Kommuectso 6amnos
1 Texymas aTTecTarus
PaboTa Ha mpakTHYECKUX 3aHATHAX 0-10
Konnoxksuym 0-10
HUTOI'O 3a nepBy0 TEKYIIYIO aTTECTAIUIO 0-20
2 TeKyImast aTTecTarus
PaboTa Ha IpaKTHYECKUX 3aHATHIX 0-20
Konnoxksuym 0-20
HUTOI'O 3a BTOpYIO TEKYIIYIO aTTECTAIIUIO 0-40
3 TeKymas aTTecTarys
Pabora Ha IpaKTHYECKUX 3aHATHIX 0-20
KomnoxkBuym 0-20
HTOI'O 3a TpeThIo TEKYIIYIO aTTECTAIUIO 0-40
BCET'O 0-100

8.3. PelitaroBas cucrema OLCHUBaHUA CTCIICHU ITOJIHOTHI 1 KQU4E€CTBA OCBOCHU A KOMHCTCHHI/Iﬁ

oOyyaromuxcst 3a04HOM (hopMbl 00yUeHHs ITpeIcTaBlIeHa B TabiuLe 8.2.

Tabmuma 8.2
Ne n/n Buapl MeporpusiTHii B paMKax TEKYIIETo KOHTPOJIIsS Komnuecto 6aioB
1. KontponsHas padora 0-40
2. 3auer 0-60
BCEI'O 100

9. YueOHO-MeTOAMYECKOE M HH(POpMALMOHHOE 0O0ecnieyeHue TUCHMILINHBI/ MOLY ISl
9.1. I[lepeueHp peKOMEHIyeMOU JIUTEepaTyphl mpeacTasieH B [Ipunoxenun 2.
9.2. CoBpemennble mpodeccuoHanbHbIe 0a3bl JTaHHBIX U HH(OPMAIMOHHBIE CIPABOYHBIC
CHUCTEMBI (nepeyuciumsn):
— CobctBennas nonnorekcronas 6a3a (I16/1) BUK TUY http://elib.tyuiu.ru/

— Hayuno-texnuueckas 6ubnmuoreka ®I'AOY BO PI'Y Hedtu u raza (HUY) um. U.M.
I'yoxuna u ®I'BOY BO «THUY» http://elib.gubkin.ru/

— Hayuno-texnuueckas 6ubimoreka ®I'6OY BIIO YI'HTYV http://bibl.rusoil.net

— Hayuno-texnudeckas Oubnmuoreka @®I'BOY BIIO «VYXTHHCKHN TOCYmapCTBEHHBIN

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




— baza gannbix KoHCynbTaHT cTyneHTa «ONEKTpOHHAs ONOIMOTEKAa TEXHHYECKOTO BY3a»
http://www.studentlibrary.ru

—  DnekTpoHHO-OnOMMoTeunas cucrema IPRbooks http://www.iprbookshop.ru/

— 00O «M3narensctBo JIAHB» http://e.lanbook.com

— 000 «dnektporHoe u3matenbctBo FOPAMTY www.biblio-online.ru»

— 00O «PYHOb» http://elibrary.ru/

—  DnekTpoHHO-O0nbOMnoTeunas cucrema BOOK.ru https://www.book.ru

— HamumonanbHas anekTpoHHas OMOIHOTEKA

9.3. JIunieH3MOHHOE ¥ CBOOOTHO PACIIPOCTPaHsIEMOe MPOTrPaMMHOE O0ECTIeUeHUE, B T.4.
OTEYECTBEHHOTO TIPOU3BO/ICTBA.

—  Microsoft Windows;

—  Microsoft Office Professional Plus;

—  Python;

— Anaconda;

-  GIMP

—  Zoom.

10. MarepuajabHO-TeXHHYECKOE o0ecneyeHne TUCHHIIMHBI/ MOYJIf
[Tomemienust 171 MPOBEIEHUsI BCEX BUAOB PAaOOTHI, MPEIYCMOTPEHHBIX YYEOHBIM IJIAHOM,
YKOMILIEKTOBaHbI HEOOXOIMMBIM 000PYIOBAaHHEM U TEXHUUYECKUMU CPECTBAMHU O0yUYEHHUS.
Tab6muna 10.1

[epeuyenp 06opynoBaHMs, [epeyeHb TEXHHYECKUX CPEACTB O0YUCHUsI, HSOOXOIUMBIX JJISI OCBOCHUS
Ne i/mt HEO0XOMMOTO ISt JHCLMTUTHHBI
OCBOCHMS AUCIUTUTHHBI (IeMOHCTpaIMOHHOE 000pyI0BaHKE)
KoMIutekT MyJIbTUMETUIHOTO 000pYI0BaHHUS: TPOEKTOP, SKPaH, KOJIOHKH,
1 - HWHTEPAKTUBHAA 1OCKA, MEPCOHATIbHBIC KOMIIBIOTEPHI. JloxanpHas u
KOpIIOpaTUBHAs CETh.

11. Meroanueckue ykazanus no opranusanuu CPC

11.1. Meroauyeckne yka3aHus IO MOJATOTOBKE K MPAKTHYECKUM 3aHATHSIM.

[IpakTHueckue 3aHITHS CHOCOOCTBYIOT YIIIYOJIEHHOMY M3YUEHHUIO AUCLUMIUIMHBI M CIyXaT
OCHOBHOI (opMO MOJBENEHUSI MTOrOB CaMOCTOSITENIbHOM paboThl cTyneHToB. OCHOBHas 1Eb
NPAaKTUYECKUX 3aHATHH 3aK/II0YaeTCs HE TOJBKO YIIIyOUTh U 3aKpENUTh TEOPETUYECKHE 3HAHUS, HO
U chopMUpOBATH MPAKTHUECKUE KOMIETEHIIUHN, HEOOX0AUMBbIE OYyIYILIUM CIIEHUATNCTAM.

Ha nmnpakTuueckux 3aHATHUAX TNPUBETCTBYETCS AKTUBHOE Yy4yacThe B  OOCYXJAECHUU
KOHKPETHBIX CUTYaIlMif, CIOCOOHOCTh Ha OCHOBE IOJYYEHHBIX 3HAHMM HAXOAWUTh Hambosee
3¢ (deKTUBHBIE PELIEHUS MOCTaBIEHHBIX MPOOJEM, YMETh HAaXOAUTh MOJE3HBIM TOMOIHUTEIbHBIN
MaTepuai o TeMaTuke 3aHATHi. OOyJyaroumMcs peKOMEHIyeTCs CIeAYIoas cXxeMa MOArOTOBKH K
3aHATHUIO:

1. ITpopaGoTaTh KOHCIIEKT JICKITUH;

2. 3y4uTh pEKOMEHI0BAaHHYIO JIUTEPATYPY;

3. Ilpu 3aTpyaHeHUSX CPOPMYIMPOBATH BOIPOCH! K PENOIaBaTEIIo




4. ITocne BBIMOJHEHUS IPAKTHYECKONW PaOOTHl OPOPMHUT OTUET M MOATOTOBUTHCS K 3aILUTE.
11.2. Meroauueckue yka3aHus 10 OPTaHU3aIMH CAMOCTOSATEIBHOM padoThI.

CamocrosarenbHass paboTa SBISETCA OAHOM M3 BaXHEHIMX (OpPM H3ydeHHS JHOOOH
nucnuruinHbL. OHA TO3BOJISIET CHCTEMATU3UPOBATh M yIIIYOUTh TEOPETHUECKUE 3HAHUS, 3aKPEIHUTh
YMEHUSI M HaBbIKH, CHOCOOCTBYET pa3BUTHIO YMEHHH IOJIb30BaTbCd HAYYHOH H  ydeOHO-
METOAMYECKOW JuTeparypoil. [lo3HaBaTenbHas JESITEIBHOCTh B IPOLECCE CAMOCTOSTEIBLHOU
paboThl TpeOyeT OT MaruCTpaHTa BHICOKOTO YPOBHS aKTUBHOCTH M CAMOOPTIaHU30BaHHOCTH.

B yuyeOHOM mporiecce BBIACHSIOT J1BA BHJA CAMOCTOSITEIBHONH paOOTHI: ayauTOpHAas M
BHEAYJUTOPHASI.

AynuTOpHas caMOCTOATEeNbHAs padoTa MO AUCUUIUIMHE BBIOTHACTCS HA YI€OHBIX 3aHATHUSIX
I0JT HETIOCPEICTBEHHBIM PYKOBOJICTBOM IPEIIOIABATENIS U 110 €T0 33aJJaHHIO.

BreaynuropHasi camocrosiTenbHass padoTa CTYAEHTOB IPEACTaBIsAET cO00# Jormueckoe
NPOJIOJDKCHUE AayJWTOPHBIX 3aHATHA. 3aTpaThl BpPEMEHHM Ha BBIIOJHEHHE J3TOW PabOTHI
perIaMeHTHPYIOTCS pabounM y4eOHBIM IIaHOM. PekuM paboThl BBIOMpaeT cam OOydaromuics B
3aBUCUMOCTH OT CBOMX CIIOCOOHOCTEH W KOHKPETHBIX YCIOBUH.

CamocrosaTenbHass paboTa MOXKET OCYHIECTBISATHCS WHAMBUAYATbHO WM TPYIIIaMU
MarucTpaHTOB B 3aBUCHUMOCTH OT IIEJIH, 00beMa, KOHKPETHOM TEMaTHKH CAMOCTOSITEIIbHON PabOThI,
YPOBHSI CIIO)KHOCTH, YPOBHSI YMEHHUH 00yJaronInxcsl.

CamocrosTenbHas paboTa BKIOYAaeT B ceOsl pabOTy ¢ KOHCIIEKTOM JICKIIUH, M3yYCHHUE U
KOHCIIEKTHPOBaHHE pEeKOMEHTyeMOi JUTEPATypPHI, MOJITOTOBKA MYJIbTHMEAHA-
COOOIICHNI/IOKIIAIOB, TTOJATOTOBKA pedepara, TECTUPOBAHUE, PEUICHUE 3a/la4 M YIPAKHEHHUH 1O
o0pasily, pelieHre BapHAaTUBHBIX 33734, BHIMOJIHEHUE UYEpTEXKeH, cxeM, pacueToB (TpaduyuecKux
paboT), pelieHHe CUTYallMOHHBIX (TIPOQECCHOHANBHBIX) 3alla4, TMOATOTOBKA K JICJIOBBIM HUIPaM,
NPOCKTHPOBAHWE ¥ MOJACITHPOBAHWE DA3HBIX BUAOB M KOMIIOHEHTOB MPO()ECCHOHAIBHOU
NeSITeIIbHOCTH, HAYYHO-HCCIIE0BATEIIbCKYIO paOOTy U JIp.

KoHTponbs pe3ynbTaToB BHEAYJUTOPHOH CaMOCTOSTENBHONW PaOOThI MarmCTPaHTOB MOXKET
OCYILECTBIIAATBCSL B Tpejesax BpPEMEHM, OTBEIEHHOIO Ha o0s3aTelbHble y4eOHbIE 3aHATHS IO
JTUCIATUTMHE W BHEAYAUTOPHYIO CAMOCTOSTENIHYIO pabOTy MaruCTpaHTOB MO JAUCIUIUINHE, MOXKET
IPOXO/UTh B MUCbMEHHOM, YCTHON WIJIM CMELIaHHOM (opme.



[Tpunoxxenue 1

IInanupyemble pe3yabTaThbl 00y4eHHs 1Jis1 GOPMUPOBAHMA KOMIIETEHIMH U KPUTEPHH X OLleHUBAHMS

Hucuumnmna: Maremaruka u Python asist ananusza naHHbIX

Hanpasnenue noaroroku: 13.03.01 TermmosHepreTuka u TEIOTEXHUKA
Hampasnennocts/mpodwib: [IpombliieHHAs TETUIOIHEPTeTHKA

Ko xomnereHninun

Kona u nammeHnoBaunue

Konx n HanmeHOBaHUE

Kpurepun onieHHBaHNS pe3yIbTaTOB 00yUCHHS

HHAWKaTOpa pe3yibTaTa 00ydeHus 1-2 3 4 5
JOCTHKEHHSA 10 AUCTIUIUTIHE
komnereHumu (MIAK)

YK-1. Cnocoben YK-1.1. 3uate: 31 akryansHble | He 3HaeT akTyaspHBIE | 3HAeT HA HU3KOM 3HaeT Ha CpeAHEM 3Haer B
OCYLIECTBIISITh Ocyl1ecTBisieT BEIOOp | HCTOYHHMKH WCTOYHHMKHU YPOBHE aKTyaJIbHbIC YPOBHE aKTyaJIbHbIC COBEPIICHCTBE
TIOUCK, aKTyaJIbHBIX undopmanuu o undopmanuu o UCTOYHUKHU UCTOYHHKHU aKTyaJIbHbIe
KPUTHYECKHUI POCCHICKHX U COBPEMEHHBIX COBPEMEHHBIX uH(bOopMaLUH O uH(pOopMaLUH O HUCTOYHHKHU
aHaJIU3 U CUHTE3 3apyOeKHBIX oubmmotekax Python | 6mubnmorekax Python | coBpemeHHBIX COBPEMEHHBIX uHpopmManuu o
uH(pOpMaLUH, WCTOYHMKOB, a TaK K€ | Ui aHalM3a JaHHBIX | AU aHaIW3a JaHHBIX | Ombnmorekax Python 6ubmmotexax Python COBPEMEHHBIX
MPUMEHS T TIOUCK, cOOp U JUISL aHAITM3a JaHHBIX JUISL aHaITM3a JaHHBIX 6ubmmoTexax Python
CHCTEMHBIH 00paboTKy JUISL aHaJIN3a JaHHBIX
MOAXOM, ISt HHpOpMAINH, Ywmerts: V1 He ymeer YMeeT Ha HU3KOM YMeer Ha cpenHeM YwMmeer B
penieHust HEOOXOANMOH [T OCYIIECTBIIATH OUCK, | OCYIIECTBISITH MOMCK, | YPOBHE OCYIIECTBISITH | YPOBHE OCYIIECTBIATh COBEPIICHCTBE
MIOCTaBJIEHHBIX pemeHns cOOp U MOATOTOBKY cOOp ¥ TOATOTOBKY TIOUCK, cOOp H TIOUCK, cOOp U OCYIIECTBIISITH TIOUCK,
3aja4 MIOCTABIICHHOM 3a/1a4M | JAHHBIX JUIA aHAJIKM3a | JaHHBIX AU aHAM3a | TOArOTOBKY JAHHBIX TIOJITOTOBKY JaHHBIX ATl | cOOp M MOJATOTOBKY

JUTS aHAIU3a

aHaJIn3a

JNAHHBIX JUIS aHAJTU3a

Bnagets: Bl
HaBbIKaMU
MOJATOTOBKH U
00pabOTKU JAHHBIX
cpencrsamu Python

He Brnageer HaBblkamu
MOATOTOBKH U
00pabOTKU JAHHBIX
cpeactBamu Python

Brnaneer Ha HU3KOM
YpOBHE HaBBIKAMHU
MOJITOTOBKU U
00paboTKN JaHHBIX
cpeactBamu Python

Bnaneer Ha cpegHem
YPOBHE HaBBIKAMU
IIOATOTOBKH U
00paboTKN JaHHBIX
cpencteamu Python

Bunapgeer B
COBEpILEHCTBE
HaBbIKaAMH
IIOATOTOBKH U
00paboTKN JaHHBIX
cpencteamu Python

VK-2. Cnocoben
OTIPeNIeNATh KPyT
3aja4 B paMKax
MMOCTaBJICHHOM
UENU U BEIOUpaTh
OIITHUMaJIbHBIE

VYK-2.1. IlpoBogur
aHAJTM3 OCTaBJICHHOM
uenu u Gpopmynupyer
COBOKYITHOCTh
B3aUMOCBSI3aHHBIX
3aj1a4, KOTOpbIE

3HaTh: 32 3TaIns!
MHTEJUIEKTYaIbHOTO
aHaau3a JaHHBIX,
THIIOBBIE 334l
aHaJIM3a JaHHBIX

He 3naer sramnsl
HMHTEJUICKTYaJIbHOTO
aHaIM3a JaHHBIX,
THIIOBEIC 3aJa4H
aHaJIW3a JaHHBIX

3HaeT Ha HU3KOM
YPOBHE 3TAITbI
HMHTEIUIEKTYaIbHOTO
aHaJIu3a JaHHbBIX,
THIIOBLIE 3a7a4d
aHaJIn3a JaHHBIX

3HaeT Ha CpeTHEM
YPOBHE 3TAITbI
HMHTEIUIEKTYaJIbHOTO
aHaiM3a JaHHBIX,
TUTIOBBIC 33724l
aHaJM3a TaHHBIX

3Haer B
COBEPIIIEHCTBE ATAIBI
HWHTEIUIEKTYaJIbHOTO
aHajau3a JaHHBIX,
THIOBBIE 3374l
aHaJIn3a JaHHBIX




KO[[ KOMIICTCHIINH

CIT0COOBI UX
peLIeHus], UCXOs
13 JEHUCTBYIOLUX
IIPABOBBIX HOPM,
AMCIOIIIXCS
pecypcoB u
OrpaHUYEHUN

Kon v HanMeHoBaHHE
UHIUKATOpa
JTIOCTHKEHMSI

kommeTermun (1K)

HEOOXOIUMO PEIINTh

JUTSL €€ TOCTHIKEHMS

KOII 1 HAMMCHOBAHUC

Kpurepun onieHHBaHus pe3yabTaTOB 00yUeHHS

pe3ynbrara 00ydeHus 1-2 3 4 5

T10 AUCTUIUTIHE
YwMmers: V2 He ymeer YMeer Ha HU3KOM YMeer Ha cpenHeM YwMmeer B
(hopmMynIpoBaTh (hopMynHIpoBaTH YpOBHE ypoBHE (OPMYITHPOBATE | COBEPIICHCTBE
3aJa4yy aHaJIn3a 3aJa4un aHaIn3a (hopMynIpoBaTh 3aJja4uy aHaIN3a JAaHHBIX | (OPMYIHPOBAThH

JTAaHHBIX B paMKax
IMOCTaBJICHHON LIEIH

JTAaHHBIX B paMKax
IOCTaBJICHHON LIEIH

3ala4v aHaJiu3a
JAaHHBIX B paMKax
TOCTaBJICHHOMN oeian

B paMKax IOCTaBJICHHON
Lenu

3aJla4yv aHaJiu3a
JAaHHBIX B paMKax
MOCTaBJICHHOM 0eiaun

Bnanets: B2
HaBBIKAMU aHAJIM3a
JIAHHBIX CPEJCTBAMH
Python

He Biageer HaBbIKaMu
aHaJM3a JIaHHBIX
cpeactBamu Python

Brnaneer Ha HU3KOM
YPOBHE HaBBIKAMHU
aHaJIn3a JaHHBbIX
cpeactBamu Python

Braneer Ha cpennem
YpPOBHE HaBBIKAMH
aHaJIn3a JaHHBbIX
cpeactBamu Python

Bnaneer B
COBEpIIECHCTBE
HaBBIKAMHU aHaJIWU3a
JIaHHBIX CPEJCTBAMU

Python
VK-2.2. Beibupaer 3Hats: 33 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeAHEM 3Haer B
ONTHUMAJBHBIN CIOCOO | COBPEMEHHBIE COBPEMEHHBIE YPOBHE COBPEMEHHBIE | YPOBHE COBPEMEHHBIE COBEPIIICHCTBE
pelIeHus 3a1ad, OUOIMOTEKH K OUOIMOTEKH K OHOJIMOTEKH ¥ METObI | OMOIHMOTEKH U METOIBI COBpPEMCHHBIC

UCXOJS U3
HMEIOIINXCS PECYPCOB
1 OTpaHUYEHU

MeTozsl Python ms
aHaJau3a JaHHBIX

MeTozsl Python s
aHaJau3a JaHHBIX

Python nns ananmza
IIAHHBIX

Python nns ananmza
IAHHBIX

OMOINOTEKHU U
Metosl Python st
aHaJau3a JaHHBIX

Ymetsb: Y3 BEIOUpaTh
ONTHMAaJIbHBIC
6ubnmnoTeKu
METOJBI, UCXOMS U3
HUMEIOIIUXCS PECYPCOB
Y OTpaHUYEHUN

He ymeer
OCYIIIECTBIISATD ITOHCK,
cOOp ¥ TOATOTOBKY
JIAHHBIX JIJIs aHAJIH32a

YMeeT Ha HU3KOM
YPOBHE OCYILECTBIIATH
MIOUCK, cOOp U
MOJITOTOBKY JaHHBIX
JIUISL aHAJIK3a

VMeer Ha cpeHeM
YPOBHE OCYIIECTBIISATH
MIOUCK, cOOp U
IOATOTOBKY JAaHHBIX JJIS
aHaITN3a

Vmeer B
COBEpILICHCTBE
OCYIIECTBIIATh ITOKCK,
c60p U MOATOTOBKY
JAHHBIX [IJIS aHATH3a

Bnanets: B3 He Bnaneer naBeikamu | Biageer Ha HU3KOM Bunageer Ha cpeHeM Bunapgeer B
HaBBIKAMU HCIIOJIb30BaHMS YpOBHE HaBBIKAMHU YpOBHE HaBBIKAMHU COBEPIIEHCTBE
HCIIOJIb30BaHMS Pa3ITUYHBIX HCITOJIb30BaHHUS HCITOJIb30BaHUS HaBBIKAMU
pa3IMIHBIX OMONMHOTEK ¥ METOJIOB | Pa3IHYHBIX Pa3IHYHBIX OHOINOTEK HCIIOIb30BaAHUS
oubnmorek u meronos | Python OubIMoTEK U MEeTONIOB | U MeTonoB Python Pa3IUIHBIX
Python Python OMONMHOTEK U METOJIOB
Python
I[IKC-1. Crocoben | IIKC-1.2. [Ipumensier | 3Hatb: 34 He 3naer 3HaeT Ha HU3KOM 3HaeT Ha CpeJHEM 3HaeT B
Y4acTBOBAaTh B MaTeMaTHYECKUE MaTeMaTHYeCKue MaTEeMaTUYECKHUE YpOBHE YpOBHE MaTeMaTHUYECKHUE | COBEPLIECHCTBE
cOope u aHanH3e METO/IbI METO/IbI U METO/IbI U MaTeMaTHYEeCKUE METO/Ibl B OMOITMOTEKH MaTeMaTHYECKHE
HCXOIHBIX MO/JICITUPOBAHUS IPU o6ubmuorexku Python o6ubmuorexku Python MeTobl u oubnuoreku | Python mis ananusa METObI U

JAaHHBIX I
IMPOCKTUPOBAHUA

pacueTe M aHaIH3e
paboTsr

JUIA aHaJIn3a JaHHBIX

JUIA aHaJIn3a JaHHBIX

Python nnst ananmza
JAHHBIX

JTAHHBIX

6ubmmorexu Python
JUISL aHAJTU3a JIAHHBIX




KOZ[ KOMIICTCHIINH

SHEProOOHEKTOB H
UX 3JIEMEHTOB B
COOTBETCTBHH C
HOPMAaTUBHOM
JIOKyMEHTaluen

Kon 1 HaumeHoBaHue
HHAMKaTOpa
JOCTHKEHHSA

kommeTermun (1K)

TETIOPHEPTETHUECKUX

YCTPOMCTB, B TOM

YHCIIe C IPUMEHCHNEM

HEHUPOHHBIX CETEH U

HCKYCCTBEHHOTO

HHTEJUIeKTa

KOII 1 HAMMCHOBAHUC

Kpurepun onieHHBaHus pe3yabTaTOB 00yUeHHS

pe3ynbrara 00ydeHus 1-2 3 4 5

T10 AUCTUIUTIHE
Ywmers: V4 He ymeer npumensiTe | YMeeT Ha HU3KOM YMeer Ha cpenHeM YwMmeer B
MPUMEHSTH MaTeMaTHIECKHe YPOBHE IPUMEHSATH YPOBHE IIPUMEHSATH COBEPIIIEHCTBE
MaTeMaTHIECKHe METOJIBI 1 MaTeMaTHIECKHe MaTeMaTHIECKHe TIPUMEHSATH
METOBI 1 o6ubmmoreku Python METOIBI ¥ OMOJINOTEKN | METOIBI K OMOINOTEKH MaTeMaTHYECKHE
6ubmmoteku Python JUTS PEeUICHUS Python mnst pemenms Python mns pemenns METOJBI 1

JJIA peIICHU s
THIIOBBIX 3a1a4
aHaJIn3a JaHHBIX

THIIOBBIX 3a1a4
aHaJIn3a JaHHBIX

THIIOBBIX 3a1a4
aHaJiIn3a JaHHBbIX

THIIOBBIX 3a/Ja4 aHaIn3a
JaHHBIX

6ubmmorexu Python
JUTSL PEILICHUSI
THITOBBIX 327124
QHAIIN3a JaHHBIX

Bnanets: B4
HaBBIKAMHU
peanuzanun Moaeneit
aHaIM3a JaHHBIX
cpenctBamu Python

He Bnageer HaBblkamu
peanu3anuu Mojenei
aHan3a JaHHBIX
cpencrBamu Python

Buageer Ha HU3KOM
YPOBHE HaBBIKAMHU
peanuzany Moaeei
aHaNM3a JaHHBIX
cpenctBamu Python

Bnaneer Ha cpegHem
YPOBHE HaBbIKAMH
peanusanuy Monemnei
aHAIIN3a JaHHBIX
cpenctBamu Python

Bnaneer B
COBEPIICHCTBE
HaBBIKaMH
pea3anuy MoJeneit
aHAJIN3a JAHHBIX
cpenctBamu Python




KAPTA

[Mpunoxenue 2

ofecrne4eHHOCTH THCUHILTHHBI (MOAY./If) Y4eOHOl 1 y4eGHO-MeTOAHYeCKO# JIuTepaTypoi

Jucuunnuna: Maremaruka u Python ans ananusa naHseix
Kon, nanpasnenue noarorosku: 13.03.01 TennosnepreTuka u TeNIoTeXHUKa

HanpaBJ’leHHOCTBS HPOMBILHJICHHM TEIUIO3HEPreTHKa

Ne
n/n

Ha3pauue yueGHoro, yueGHO-METOIHUECKOTO
H31aHHA,
aBTOP, H3/1aTE/IbCTBO, BU M3aHH, T H3JaHUA

Konuuectso
IK3IEMILIAPOB
B BUK

KoHTuHreHT
ofyyaromuxcs,
HCTIONB3YIOLIMX

yKa3aHHYIO

JIHTEpaTypy

ObecnedeHHOCTD
ofyuaroLuxcs
JIUTEpaTypoii,

%

Hanuuue
3NEKTPOHHOTO
BapHaHTa B
3BC (+/-)

bospmunos, M. I'. BeluHcAHTeNbHBIE METOIbI
anrebpel ¥ ananusa: yyeOHoe mocobue / M. T
Bospuuuos. - Capartos: By3osckoe oGpaszopanue,
2020. - 225 ¢
http://www.iprbookshop.ru/93065.html|

Jp*

30

100%

Tponux, M. I1. OcHoBbl NpHKIaaHO#H anreGpbl:
yueGHoe nocobue / M. 1. Tponus. - 2-e u3n., crep.
- Cankr-TlerepOypr: Jlans, 2020. - 288 c.
https://e.lanbook.com/book/139282

Sp*

30

100

Kpamep, Taparen MaremaTHueckne MeETO/BI
cratucThku / lapansa Kpamep; nep.: A. C. MoHuH,
A. A, Tletpos; pen. A. H. Konmoroposa. - Mocksa,
Wkesck: PerynsapHas M XaoTuyeckas IHHAMHKA,
MHCTHTYT KOMNbIOTEpHBIX MccnenoBanuii, 2019, -
648 c.

http://www.iprbookshop.ru/92046.htm|

P+

30

100%

Makkuuiu, ¥Yac Python u aHanu3 aanHeix / Yac
Maxkunis. - Python u ananus nanueix, 2024-10-
28. - Caparos: [Ipogobpazopanue, 2019, - 482 ¢c. -
http://www.iprbookshop.ru/88752.html

3P*

30

100

MeToasl ONTHMHM3ALKMH: TEOPHA H  ANTOPHTMBI:
yuebGHoe nocobue mns By3oB / A. A. Uepusk, C. A.
borpanosuy, JK. A. Yepnsk, HO. M. Metenbckuit. -
2-e u3a., uenp. W gon. - Mockea: FOpaiit, 2020. -
357c.

https://urait.ru/bcode/453567

Ip*

30

100

llenyapko B.M. fI3eik  nmporpamMmmHpoBaHus
BBICOKOTO ypoBHs Python. @yHKUMH, CTPYKTYpBI
NAHHBIX, JOMOJHHTENbHbIE MOLYJIH [DNEeKTPOHHbIH
pecypc]: yuyebHoe nocobue/ lllenympko B.M. -
DNeKTPOH. TeKCTOBbIE AaHHble. - PocToB-Ha-/loHy,
Taranpor: H3natensctso IOxHoro ¢enepanbHoro
yuusepcuteta, 2017.- 107 c.- Pexum noctyna:
http://www.iprbookshop.ru/87530.html

op*

30

100

3P - 21eKTPOHHBII pecypc 14 aBTOp. NOAb30BaTeNeH 10CTyNeH Yepe3 DNeKTPOHHBII KaTanor/NeKTpoHHY0 OubanoTeky
THY http://webirbis.tsogu.ru/
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JonosHeHUs1 M UI3MEHEHUS
K paboueii mporpamMme JTUCHUILTHHBI (MOTYJIs1)

Ha 20 —20_ yueOHBI TOX

B pabouyto mporpaMmy BHOCATCS CIIEAYIOIINE JOTOJIHEHHUS (M3MEHEHUS):

HOHOJ’IHGHI/ISI " U3MCHCHUA BHECC:

(OodicHOCmY, yUuenoe 36aHue, cmenens) (noonucw) (U.0. Damurus)

Jononaenus: (M3MeHEHUs) B padOUyI0 IporpaMMy pacCMOTPEHBI U O0OpEHbI Ha 3acelaHuU
kadepol

(HaumeHoganue Kagedpwt)

[Iporokon ot « » 20 1. Ne .

3aBenytommii kadempoit N.0. ®amunus

COI'/TACOBAHO:
3aBeayOIIMiA BBIYCKarOIIeH kadeapoi
PykoBonuTens 00pa3oBaTenbHOM MPOrpaMMEI N.0. Gamunus

« » 20 T




