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1. HEJIM OCBOEHM S TN CHUITJINHBI

Hean:

[IpencraBuTth 00yJaronuMcs HEOOXOUMBIE 3HAHUS B 00JIACTH MPOTPAMMHUPOBAHUS
Ha s3bIke Python, yMeHuUs: 1 HaBBIKM HCTIONB30BaHUS MOy e s3b1ka Python s
aHaJIM3a JaHHBIX.

2. MECTO JUCHUIIJIUHBI B CTPYKTYPE OBPA3OBATEJIbHOM
IHPOI'PAMMBbI

Hucuumunaa b1.B.JIB Beeaenue B s13b1k mporpammupoBanus Python oTHocuTcs k
AIIEKTUBHBIM AUCUUILIMHAM broka 1.

3. IVNTAHUPYEMBIE PE3YJIbTATBI OBYUYEHUA 11O JUCHUIIJIMHE

Kon u nHaumeHoBaHme Kon n
KOMIIETEHIINY BLIMYCKHNKA | HaHMEHOBaHMe
HHIUKATOPA Ilnanupyemble pe3yabTaThl 00yYeHHs MO TUCHHUILIHHE
JMOCTHKEHUS
KOMIIeTeHIU
VK-1 - Cnocoben VK-1.3 - 3Hamv: 0CHOBHYBIE NPUHYUNDBL AHATUZA OAHHBIX C NOMOUBIO
ocyujecmensms NOuck, Buvibupaem gosmooicnocmell  sizeika  Python,  eosmooicnocmu
KpUMu4ecKuti anaius u ONMUMANbHBLLL BbINOJIHEHUSL ONEPAYULl HAO 6EKMOPAMU U MAMPUYAMU 8
cunmes ungopmayuu, sapuarm NumPy; munst Ooannvix pandas; npunyunv pabomoer ¢
NPUMEHAMb CUCHEMHbIL peuienus 3a0ayu, | Qatliamu pasHuix GopmMamos, Memoobl OYUCHKU U
100X00 015 peuleHus apeymeHmupyst NO020MOBKY  OAHHBIX, NPUHYUNLL  B3AUMOOCUCMEUs ¢

NOCMABAEHHbIX 340ay

€601 8b100D

bazamu OaHHbIX

Ymems: ucnonvsosams Jupyter Notebook (Google Colab);
BBLINOHAMb ONEPAYUU HAO BEKMOPAMU U MAMPUYAMU C
nomowpio mooyasi NUmMPY; obpabameieams mabauunvie

Ooannvie ¢ nomowppio mooyas pandas;  ewibupame
NOOMHOIICECMBO us mabauysl DataFrame;
BU3YANUUPOBAMb  OAHHbBIE,  83AUMOOEICBO8AMb  C

bazamu dannwix ¢ nomowwbio pandas.

Braodemv: nasvikamu ucnonvzosanus Jupyter Notebook
(Google Colab),; nasbikamu evinonnenus onepayuii nao
maccugamu NUMPY; nasvikamu obpabomxu mabiuyHbix
OaHHBIX ¢ nomowwlo Modyias pandas;  wasvikamu
BU3YANUZAYUU OAHHBIX .

4. CTPYKTYPA U COAEP KAHUE JUCHUITJIMHbBI*

Homep n
HAUMEHOBaHHE
TeM U/WIn
pa3nesioB/TemM

Conep:xanue TUCHUTTHHBI

O0BeM TUCHHITHHBI

(akageMu4YecKHe Yachl)

KonraxkTHasn
padora




3T mn3 ar | CPO

Tema 1. Mecto Mecro si3bika Python cpeny cOBpeMEHHBIX S3BIKOB
s3pika Python cpexu | IPOrpaMmupoBasust. O030p BO3MOXKHOCTEH cpen
COBPEMEHHBIX pa3pabotku Jupyter Notebook u Google Colab.
S3BIKOB HuctpubytuB Anaconda. IlepemenHble U UX 1 2
nporpamMmuposanus | OCO0€HHOCTH B si3bike Python. Omepaunun nan

YUCIIOBBIMM TUNAMU JaHHBIX. CTaHIapTHBIE

byHKIMN.
Tema 2. CrtpokoBbiii THN AaHHBIX. DyHKIMK 11 pabOTHI
Jlornueckue co crpokamu. IIpeoOpazoBanue Tumnos. Cpesbl.
OIepaTophl U Jlornueckne omneparmuu B Python. YcnoBnas 1 2
OIepalny HaJl UHCTPYKITHUS.
CTPOKaMH.

3arpy3ka  Moayned W BBI30B  (YHKIIH,
Tema 3. Moztynu B cofepkaimuxcsa B Moayie. O630p CTaHIAPTHHIX | 1 1 2
aswike Python, mMopayiei si3pika Python. YcTtanoBka cTopoHHHX

MOJTyJIEH.
Tema 4. Meronsi B | CTpokoBble MeToAbl B sA3bike Python. Bei3oB 5 5
s3pike Python. CTPOKOBBIX METOJIOB.

Coznanue cnuckoB B si3bike Python. Omnepanuu

Haja cruckamu. Cpes3sl. Meroabl uist paboThl CO

cnuckamu. [IpeoOpazoBanue tumnoB. MHCTpyKIUS
Tema 5. Crmcku v | enn for, OGpaGoTKa CIMCKOB M CTPOK.
npeodpasoBatHe Ucnonb3oBanue ¢QyHkuuu range. Ilomxomsl K 1 2 S
THIIOB. co3aHuio crnuckoB. Co3JaHHe COOCTBEHHBIX

byHknuii.  OyHKIOUM  BBICHIETO  IMOPSJIKA.

Wuctpykuus mmkna while. beckoHeYHBIH 1TUKI.

AHoOHUMHBIE (QYHKITUH.

MuoxectBa B Python. Omepauumu  Hag
Tema 6. MHOKECTBAaMHU, OCHOBHbIE MeTonbl. Co3naHue
Muoxectea, mHoxkecTB. Koprexu B Python. Omepauum Haz 2 5
KOPTEAH, CHOBAPH. | yopresxamu. CrnoBapd. MeTosbl st paboTHI €O

CJIOBapsIMH.
Tema 7. OGpaGotka | VICTIONIb30BaHUE HCKIIOYCHUH Ui  00paboTKH
HCKITIOUEHMI 1 ommbok. UYUtenne w3 daitma. Menemxkep 3 8
pabota ¢ paiinamu. | KOHTEKCTa. MeTOABI JUIs YTEHHUs, 3alUCH U

JI00ABJICHHS TEKCTA.
Tema 8. Onepann | OTI€palliyl  HAJ BEKTOPAaMH M MaTpHLAMH B
HaJl BEKTOPAMH H NumPy. ATpulOyTHI MAacCUBOB
MATpHLAMH B NumPy. Uupekcanus maccuBa. Cpe3bl MaccuBa. 3 8
NumPy. CyMMupoBaHue 3HaYeHUl. MUHUMYM u

MaKCHMYM.

0630p TUTIOB JTAHHBIX pandas. Beibop
Tema 9. THmb! noJMHOXKecTBa u3 Tabnuiel. Co3laHue HOBBIX
JaHHBIX pandas. croionoB. Co3manue CBOJIHOM 1 2 9

cratucTuku. Pabora ¢ TEKCTOBBIMU JTaHHBIMHU.

PaboTa ¢ oopexTamu Series u DataFrame.
Tewma 10. C60p n PaGora ¢ daitnamu pa3usix ¢popmartoB. UreHue u
noxrotoska manaex | 3amuce  CSV, XML, JSON, Excel, HTML. 4 10
¢ nomompio pandas. | OYUCTKA ¥ MOJATOTOBKA JAHHBIX: 00paboTKa

OTCYTCTBYIOIUX JTAaHHBIX, bubTparys
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OTCYTCTBYIOLIMX JAHHBIX, BOCIIOJTHEHUE
OTCYTCTBYIOLIUX JIaHHBIX, yCTpaHEHHe
JTyOJTMKATOB.
Tema 11. Oneparun | KoMOMHUpPOBAaHUE U CIMSHUE HAOOPOB JAHHBIX,
HaJl TabanuaMu ¢ u3MeHeHue (opMbl M TOBOPOT, arperupoBaHUe
HOMOILBIO JAHHBIX MW TPYIMIOBbIC OINEPAlUH, CBOJHBIC 5 10
BO3MO>KHOCTEH TaOJIULIBL.
Moydst pandas.
Tema 12. Matplotlib:  pucynku, mnoarpaduxu, 1Bera,
Busyanmnsauus MapKepbl,  aHHOTauuu. Seaborn:  nuHEHHBIE 3 10
JAHHBIX. rpaduku, cTosOouarele JHarpaMMel,
THCTOIPaMMBIL.
KoHTpoJnb: 0
Bcero no nucuuniune: 4 28 0 76

*3JIT — 3aHATHSA JEKIIUOHHOTO THTA, [13 — BCe BHUIIBI 3aHATHH CEMHUHAPCKOTO THIIA, KPOME JIA00OPATOPHBIX
pabort, JIP — maboparopusie padoTs, CPO — camocTosiTenpHast paboTa oOydaromerocs

5. YYEBHO-METO/IUYECKOE 1 UTHOOPMALIMOHHOE
OBECHHEYEHUE JUCIUIIJIMHBI

5.1 Pexomenayemasi JuTepaTypa

bubauorpaduyeckoe onucanue n3gaHus (ABTOp, 3arjaBue, BUI, MECTO U Iojl U3TaAHUS, DJ1eKTPOHHBIE
KOJI. CTP.) pecypcbl

1. ®enopos, /1. 0. [IporpammupoBanue Ha A3bIKE BHICOKOTO ypoBHs Python :

yaeoHoe mocooue st By3oB / 1. FO. @denopoB. — 3-e usn., nmepepad. u qom. —

Mocksa : U3narensctBo FOpaiit, 2021. — 210 c. — (Briciiee oOpa3oBanue). — 56C IOpaiit

ISBN 978-5-534-14638-7. — Tekcrt : anekrponusiii / ObC FOpaiit [caiiT]. — URL:

https://urait.ru/bcode/478098 (nara obparmenus: 18.06.2021)

5.2 IlepeyeHb JTUIEH3HOHHOTO M CBOOOIHO PACTIPOCTPAHAEMOIO
MPOrpaMMHOI0 o0ecrne4yeHus, B T.4. 0Te4eCTBEHHOI0 IPOU3BOACTBA

7-Zip

Microsoft Office Professional
Microsoft Windows Professional
Anaconda

Python


ЭБС%20Юрайт

5.3 llepeuenb nHPpoOpMAMOHHBIX cipaBo4HbIX cucteM (MCC) n
coBpeMeHHbIX npodeccuoHabHbIX 0a3 1anubIX (CIIB/)

Ne HaumenoBanue CIIB/l/ UCC
1. JnexktpoHHas 6ubmuoreka Grebennikon.ru — www.grebennikon.ru
2. Hayunast snektponnas oubnuoreka eLIBRARRY — www.elibrary.ru
3. Hayunast snektponnas oubnuoreka KubepJlennka — www.cyberleninka.ru
4. basa gannbix [TOJITTPE]] CripaBounuku — Www.polpred.com
5 basa nanaeix OECD Books, Papers & Statistics na miargpopme OECD iLibrary
' www.oecd-ilibrary.org
CripaBouHas ipaBoBasi cucrema Koncynprantllmoc (MHCTAIUTMPOBAHHBIN pecype
6.
CIIOI' DY mnm www.consultant.ru)
7 CrnpaBounas npaBoBas cucrema «I’APAHT» (urcramumpoBanusiii pecypc CIIOI DY
' I WWW.garant.ru)
8 udopmarmonHo-crnpaBouHas cucrema «Koaeke» (MHCTAIITMPOBAaHHBIN pecype
' CII6I DY i www.kodeks.ru)
9. DexTponHas oubnmroTeunas cuctema BOOK .ru - www.book.ru
10. DnextporHas 6uGmuoreunas cuctema D5C FOPAUT — www.urait.ru
1. 3neKTp0Hgo-6H6nH0TeqHaﬂ cucrema SHAHUYM (ZNANIUM) —
WWW.znanium.com
12. OnextpoHHas oubnuoreka CII6I" Y- opac.unecon.ru

6. MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE
JUCHUATIIMHBI

I[JIH peain3anuu I[&HHOIZ JUCHUITIIMHBI UMCIOTCS CIICHHUAJIBHBIC ITOMCIICHUA

JUIS TIPOBEINCHUS 3aHATUM JIEKLIMOHHOIO THIIA, 3aHIATUHA CEMHUHApCKOIO THIIA,
KypCOBOTO TMPOEKTUPOBAHUS (BBIMIOJHEHUS KYpPCOBBIX pabOT) TPYMNMIOBBIX U
VH/IMBUAYAJIbHBIX KOHCYJbTAI[MM, TEKYLIEr0 KOHTPOJSI M IPOMEXKYTOUHOU
aTTeCTAIlNH, a TAK)KE MOMEIIECHUS JJII CAMOCTOSITEIbHONU PabOTHI.

[TomernieHusi ocHaiieHbl OOOPYJAOBAaHUEM U TEXHUUYECKHUMHU CPEJICTBAMHU

oOyJeHus.

[TomenieHuss s CaMOCTOATENBHOM padOThl OO0YYAIOIIMXCS OCHAIIEHBI

KOMIIBIOTEPHOW TEXHUKOM C BO3MOXXHOCTBIO MOJAKIIOUEHHUs K ceTu "HMHTepHer" n
oOecreyeHneM JOCTyIIa B JJIEKTPOHHYIO HH(POPMaIMOHHO-00pa30BaTENbHYIO CpENy
YHUBEPCUTETA.

HaumeHnoBanmne y4eOHBIX ayIMTOPHIA, epeYeHb Anpec
(MecTOMmOI0:K€EHHE)
Y4eOHBIX ayIMTOPHI

Ayn. 2007 Yuebnas aymuropus (A1s NpOBENCHUS 3aHATHH JIEKIMOHHOTO THIA U
3aHATHIA CEMHHAPCKOTO THIIA, KypCOBOI'O MPOEKTHPOBAHHS (BBIIOJHEHUS! KypCOBBIX
paboT), TPYNNOBBIX W WHAWBHIYaJbHBIX KOHCYJIBTAI[MH, TEKYIIETO KOHTPOIS H

IIPOMEKYTOUHOMN aTTeCTaIun), obopynoBaHa MYJIbTUMEIUHHBIM

191023, r. CaHkrt-
[erepOypr, yn. Kanan
I'pudoenosa, 30/32,
mutep «A», «b», «P»
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http://www.grebennikon.ru/
http://www.polpred.com/
http://www.oecd-ilibrary.org/
http://www.znanium.com/

koMIuiekcoM. Crienmanu3upoBanHas MeOelnb U 00opynoBanue: YueOHas MeOenb Ha
126 ocago4yHbIX MeCT, pabdodee MeCTO IPeIoIaBaTelis, CTOJ M/M - 1 MIT., CTOJI - 6 MIT.,
kadenapa - 1 mr., mocka MenoBas (3-X CEKITMOHHAA) - 2 IIT., CTYI - 3 mT., Kommsiotrep
Intel i3-2100 2.4 Ghz/4Gb/500Gb/Acer V193 19" - 1 mwr.,
mpoekTop Tum 2 Panasonic PT-VX610E - 1 mr., DKpaH ¢ 3JIEKTPOIPUBOIOM
ScreenMedia Champion 244x183cm  (SCM-4304) - 1
00opyToBaHUS u

MynbTrMe TMHHBIA
TIT. Hab6opst

ACMOHCTPAIIMOHHOTO y‘IC6HO-HaFJ’IﬂI{HHX MOCOOHIi:
MyJIBTHMeI[PIﬁHI;IC IMPWJIOKCHUA K JICKIIMOHHBIM KypCaM U MNPAKTUYCCKUM 3aHATUAM,

HUHTCPAKTHUBHLIC y‘-IC6H0-HaI‘J'IﬂI[HI)Ie ocoousI.

Ayn. 0007 KomnbroTepHbId Knacc (i1 NPOBEACHUS MPAKTHUECKUX 3aHATHH,
KypCOBOTO MPOEKTHPOBAHHSA (BBIMOJHEHHST KypCOBBIX paboT) ¢ NpUMEHEHHEM
BBIYMCIUTETIbHON  TexHUKH). OOOpyZOBaH  MYJIbTHUMEIUHHBIM  KOMILIEKCOM.
CriermanuupoBanHas Mebens 1 00opynoBanne: YueOHas meOenb Ha 33 mocaio9HbIX
MecTa, pabodee MeCTO MpernoAaBaTess, Jo0cka MesoBas - 1 mT., Tocka MapKepHas Ha
KOJIECHKAX - | IIT., BellIajKa CTOMKa - 3 IIT., skamo3u - 3 ., Kommerorep Intel Core
i3 6100/ MSI H110M PRO-D/ O3Y DDR4 8GB 2400MHz/SSD SATA Il
240Gb/Aerocool  Qs-180 400W/KnaBuarypa Microsoft400  for
Business/monutop Asus VS228DE - 24 wt., Mynstumenuiinbiii mpoekrop Tum 1
Optoma x 400 - 1 mr., Hoyroyk HP 250 G6 1WY58EA - 2 mir.

y4eOHO-HaT IS THBIX

+ MBbIIIb

Habopst

JeMOHCTPALIMOHHOTO 000pyIOBaHHS " MOCOOMiA:
MyHBTHMCHHﬁHBIC IMPUJIOKCHUA K JICKIIMOHHBIM KypCaM U MNPAKTUYCCKUM 3aHATUAM,

WHTEPaKTHBHBIC y4eOHO-HATIISAHbIE TOCOOHS.

191023, 1. Cankr-
[etepOypr, yn. Kanan
I'puboemoBa,  30/32,

atep «A», «by, «P»

Ayn. 2023 KomnproTepHBId Kiacc (i1 TPOBENSHHUS TPAKTHUECKUX 3aHATHIA,
KypCOBOTO IPOEKTHPOBAHMS (BBIIOJHEHHS KypCOBBIX padoT) ¢ NPUMEHEHHEM
BBIYMCIIATEIBHOMN TEXHUKH). ObopynoBan MYJIbTUMEIUUHBIM
koMmrIutekcoM.CrieruanuznpoBanHas MeOenb u 00opynoBanue: YueOHas Mebens Ha 48
MTOCaIOYHBIX MECT, pabodee MeCTO IMperoaaBaTeNs (KOMIBIOTEPHBIN cTod - 1 mT.),
JI0CKa MapKepHas Ha KoJjiecukax - | IIT., 1ocka MapKepHas 3-X CeKUMOHHas - 1 mT.,
kadenpa - 1 wr., cron - 1 WT., CTYJ W30 - 7 WIT., CTYA -1 MmT., Xajto3u -3 MIT.,
Kommbrorep  15-8400/8GB/500GB_SSD/Viewsonic  VA2410-mh  -34
KommyTtarop Cisco Catalyst 2960-48PST-L (B T.4. CepBucHsiii kouTpakt SmartNet
CON-SNT-2964STL) - 1 ., Touka 6ecripoBoanoro gocryna Wi-Fi Turnl UBIQUITI
UAP-AC-PRO - 1 mr., IIpoekrop NEC M350 X - 1 mr., KommyTaTop nokanbHOi
BerauciuTebHON cetn (48 mopros) Cisco WS-C2960+48PST-L - 1 mit., KommyTarop
ProCurve Switch 2626 - 1 mrr., Kommsrotep Intel pentium x2 g3250 /500gb/mouuTOp
philips 21.5' - 1 mr., IP Bumeokamepa Ubiquiti - 1 mr., BecipoBomHas Touka
FI AP PRO/Ubiquiti - 1 .

000pyZOBaHHUA M y4eOHO-HATJSIAHBIX MOCOOWI: MyJIbTHUMEAWNHHBIE NPHIIOXKEHUS K

IT.

b

noctyma/UNI HaGopsl aeMoHCTpaIioHHOTO

JICKOUOHHBIM KypCaM W TMPAKTUYCCKUM 3aHATUAM, HWHTCPAKTHUBHBIC y‘{€6HO-

HarJIsIHbIE [IOCOOUSL.

191023, 1. CaHkrt-
[etepOypr, yn. Kanan
I'puboenosa,  30/32,

autep «Ay, «b», «P»

Ayn. 2026 KommbproTepHblii Kiacc (Al TMPOBEACHHUS NPAKTHYECKUX 3aHATHA,
KypCOBOTO TPOEKTUPOBAaHUS (BBITIOJHEHHS KypPCOBBIX pabOT) ¢ NpUMEHEHHEM
BBIYUCITUTEIHLHON TEXHHUKH). Ob6opynoBan MYJIbTHMEINHHBIM
koMmiutekcoM.Crieruanu3upoBanHas MeOenb U 00opynoBaHue: YueOHas MeOesb Ha 25
MMOCaJ0YHBIX MeCT, pabouee MecTo mpemnoaaBareis (CToa - 2 mT., Kpecyio - 1 mT.),

JIOCKa MapKepHast 3-X CeKLIMOHHAs - | WIT., BEMIAJIKU CTOMKH - 2 WIT., CTYJI U30 - 9 T.,

191023, r. Cankr-
[etepOypr, yn. Kanan
I'pudoenosa, 30/32,

mutep «A», «b», «P»
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a3 - 2 ., KommeioTep pentium x2 ¢g3250 /8Gb/500gb/ philips 21.5") - 1 mir.,
Kommrerorep Intel X2 G3420/8 Gb/500 HDD/PHILIPS 200V4- 23 mrr., Hoyroyx HP
250 G6 1IWY58EA -2 mir., MyasTuMenuitaeiii mpoektop Optoma x 400 - 1 T,
HabGopsl meMoHCTpammoHHOTO OOOpYIOBaHHWS W Y4eOHO-HATIISTHBIX ITOCOOWIA:
MYJIbTHMEINHHBIC TIPUIOKEHHS K JEKIIHOHHBIM KypcaM U MPAKTHYSCKUM 3aHSITHSIM,

WHTEPaKTUBHbIE YIeOHO-HATIISITHBIE TOCOOMSL.

Ayn. 2021 Jlaboparopus "JlabopatopHbsiii kommekc"Crenuann3upoBaHHas MeOenb
u obopynoBanue: YueOHas MeOenb Ha 22 mocafgo4yHbIX MecTa (22 KOMITBIOTEPHBIX
CTOJa, YePHBIX Kpecen 22mT.) YueOHas mebenb Ha 42 mocamodnbix MecT (mapt 21
IT.,) pabovee MecTo IMpenoaaBatelis (KOMIBIOTEPHBIN cTo 11IT.)10CcKa, MenoBas 3-xX
CeKIMOHHAs 11IT., JOCKa MapKepHas Ha Koiecukax 1 1., acel | mrT., kadeapa lmr.,
cron lmr., TymMmOouka 1mT., cTym W30 4INT., BEMIANKa CTOWKA 2IIT., YKAITIO3U 3IIT.
Kommrsrorep i5-8400/8GB/500GB_SSD/Viewsonic VA2410-mh - 23 mr., YcraHoBka
JEMOHCTPAllMOHHBIX y4eOHBIX (uupMoB - 1 mT., KomMmproTep B KOMIDIEKTaud
cucteMHubiii  Gimok Intel pentium x2 3250 kmaBuatypatwmbimb L (okecTkuit
auck500gb,moumrop philips 21.5) - 1 mr.  HaGopbl aeMOHCTPAIIMOHHOIO
o0opymoBaHUs W y4eOHO-HATISIIHBIX TOCOOWH: MYJNBTUMEIMITHBIE MPUIIOKEHUS K
JICKIIMOHHBIM KypCcaM U TMPaKTUYeCKUM 3aHATHSIM, WHTEPAKTHBHBIC Yy4eOHO-

HarJIsLAHbIE IT0COOHS.

191023, 1. Cankr-
[etepOypr, yn. Kanan
I'puboenosa, 30/32,

mutep «A», «b», «P»

/. METOANYECKHUE YKA3AHUA JJISA OBYHAIOLLIEI'OCH 11O

OCBOEHMIO JTUCHUTIUHBI

HpI/ICTyrIaH K HU3YUYCHHIO OUCHHUILIMHBI, 06yqa10meMyc;1 H€O6XOI[I/IMO

03HAKOMHUTBHCS CO CIETYIONTUMHU JOKYMCHTAMM:
- y4eOHO-METOIMUECKON JOKYMEHTAIIUEH;

— JJOKAJIbHBIMH HOPMAaTUBHBIMUA aKTaMH, PETIAMCHTUPYIOIMNMHA

OCHOBHBIC BOITPOCHI opraHu3anuvu u OCYHICCTBJICHUA

o0Opa3zoBaTeNbHON

ACATCIIBHOCTHU, B TOM YHUCJIC PETIIAMCHTUPYIOIHEC TTOPAJO0K ITPOBCACHMA TCKYLICTO

KOHTPOJISI yCTIEBAEMOCTH M MPOMEKYTOYHON aTTeCTalluK 00yJaronuuxcs,

- rpapukomM KOHCYJIbTallu i COTPYAHUKOB
IIPETNOIAaBATEIBLCKOrO COCTaBA.

npodeccopcKo-

YpoBeHb U rayOMHA OCBOEHUS JUCHUIUIMHBI ONPESSIOTCS aKTUBHOW U
CUCTEMATHUYECKON paboToil 00ydaromuxcsi Ha JIEKIIMOHHBIX 3aHSTHIX, 3aHATHUIX
CEMUHAPCKOTO THIA, BBHIMOJIHEHUEM CAaMOCTOSTEIBHON pabOThl, B TOM YHCIE B
YaCTH BbIJICJICHUs] Han0oJiee 3HAUMMBIX M aKTyaJbHBIX TTPoOJIeM JJIsl AaibHEHIIIEro
n3ydeHusi. OcoObIM yCJIOBHEM Kaue€CTBEHHOTO OCBOCHHUS NUCIMIUIMHBI SBIISETCS
s exTrBHAS OpraHu3alus TpyJa, MO3BOJSIONIAS pacHpeAcsiuTh YueOHYIO
Harpy3Ky paBHOMEPHO B COOTBETCTBUU C TpaprikoM yueOHOTO mpoIiecca.

[Ipu moAroToBKE K Y4EOHBIM 3aHSATHAM OOYYAIOIMMCS TMPEIOCTABIISICTCS
BO3MOXKHOCTh ~ MOCEHIEHUSI  KOHCYJbTAIlM  COTPYJHUKOB  MpogheccopcKo-



npenoaaBatenbckoro cocraBa CIIGI' DY cornmacHo pacnucaHuio, yCTaHOBICHHOMY
B rpa()vKe KOHCYJIbTallUH.
AynutopHas W BHeayJUTOpHas pabora oOydarolmuxcs JO0DKHA OBITh
HanpasJieHa Ha (POpMHUpPOBAHUE!
— (yHaamMeHTaIbHBIX OCHOB MHUPOBO33pEHUS o0yJaromuxcs U
€CTECTBEHHOHAYYHOT'O NTO3HAHNUS,
— 0a3uCHBIX 3HAaHUM, COOTBETCTBYIOIIMX HANpPaBICHUIO TMOJATOTOBKU MU
3asBJIEHHON TmpogdeccuoHanpHO 001acTH, (OPMUPYIOLIUX IIEJIEBYI0 U
po(heCCUOHATIBHYIO OCHOBY IS TOJATOTOBKH KaJIpOB;

— MpodeccCHOHAIbBHBIX KOMIETEHUUN OPUEHTHPOBAHHBIX Ha YIOBJIETBOPEHHE
MOTPEOHOCTEN phIHKA TPYa;

— WHIUBUIYaJIbHOU TPAEKTOPHUH ITOCPEICTBOM OCBOCHMS YHUKAJIBLHOIO Habopa
npo(EeCCUOHANBHBIX KOMIIETEHIMI  JOMOJIHAIOMINUX KOMIETEHTHOCTHYIO
Mozedb  OOydarolerocs, 3a CYeT OpHUEHTAlMM Ha  KOHKPETHBIE
npodecCuoHaNbHBIE CIIEUANN3UPOBaHHbIE 001aCTH 3HAHUMN, ONIpEEIIsiEMbIE
IIPENICTABUTEISIMU PBIHKA TPY/IA;

— METaHaBBIKOB 00yYarolIMXCsl, TAKUX KaK: KOMaHJHas padoTa U JIUJIEPCTBO,
aHaJlM3 JIaHHBIX, [U(PPOBbIE HABBIKU, pa3padOTKa U peam3alus MPOEKTOB,
MEKKYJIbTYPHOE B3aUMOJEHCTBHE.

8. OCOBEHHOCTH OCBOEHMSA JUMCIMIIJIMHBI J1JIs1 UTHBAJIUIOB
N Jinl C Or'PAHNYEHHBIMHA BO3MOKHOCTSAMMU 310POBbSA

OO0yueHune 00y4aronMxcsi ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMHU 3/10POBBS IIPH
HEOOXOJMMOCTH  OCYIIECTBIISIETCSI HA OCHOBE QJaNTHPOBAHHOW  paboueit
OporpaMMbl  C  HCMOJb30BAaHUEM  CIELMAJIbHBIX  METOJOB  OOy4YyeHUus U
TUIAKTHYECKUX  MaTepUalioB, COCTaBJICHHBIX C  y4eTOM  OCOOEHHOCTEH
NCUXO(U3NYECKOTO Pa3BUTHUS, WHAUBUAYAIBHBIX BO3MOYKHOCTEH M COCTOSTHUS
3JI0POBbsI TAKWUX 00yUaromuxcs (00y4Jaromnierocs).

B menax ocBoeHus y4ueOHOH mNporpamMmbl JUCHMUIUIMHBI WHBAJIWJIAMH U
JUIAMA  C  OTPAaHMYCHHBIMH  BO3MOXHOCTSIMH  370pDOBbS Y HHUBEPCUTET
00€EeCIIEYnBaET:

— JUISl AHBAJIUJIOB M JIMI] C OTPAHMYEHHBIMU BO3MOXKHOCTSMH 3JI0POBbSI 110
3pEHUIO: pa3MEIleHNEe B JOCTYIHBIX AJI1 OOy4YarolUXCsl, SBISIOLUXCS CICTBIMU
Wi cnaboBUAAIIMMU, MeCTaX W B aJalTHPOBAHHON (QopMmMe CHpaBOYHOMN
uHQOpMaAIMM O pACNHCAHUM Y4EeOHBIX 3aHSATUH; NPHUCYTCTBUE ACCHUCTEHTA,
OKa3bIBAIOIIETO 00yUaroeMycst HEOOXOJUMYIO TOMOIIIb; BHITYCK aIbTEePHATUBHBIX
(bopMaToB METOAMYECKUX MaTepUanoB (KpyHbIN mpudT unu ayanodaisl);

— JUIs ’HBAIMJIOB W JIMI[ ¢ OTPAHUYEHHBIMU BO3MOKHOCTSMH 30POBBSI I10
CITYXy: HaJyIeKaIIMMHU 3BYKOBBIMH CPEJICTBAaMU BOCIIPOU3BEIeHHE UH(POPMAIIUH;



— JUIST MHBAJWJAOB W JIUIl C OTPAHWMYECHHBIMHU BO3MOXKHOCTSIMH 3JI0POBBS,
UMEIONNX  HApYIICHHWsT  OMOPHO-IBUTATEILHOTO  ammapaTa:  BO3MOXHOCTH
OecTpensaTCTBEHHOTO TOCTYIa 00yJaronuXxcsi B y4eOHbIE TIOMEIIECHUS, TyaJeTHhIC
KOMHAThl M JApyrue TMoMemieHusl Kadenpsl, a Takke MpeOblBaHHE B YKa3aHHBIX
MTOMETIICHUSX.

OO6yuaromuecs u3 urciia nHBaauao0B U aull ¢ OB3 obecrieueHbl neyaTHIMU
u  (WaM) DOIEeKTPOHHBIMH  OOpa30oBaTeIbHBIMH  pecypcamMu B ¢opmax,
aJalTUPOBAHHBIX K OTPaHUYEHUSIM UX 310poBbs. OOpa3oBaHHe OOYYAIOIIUXCS C
OTPaHUYECHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI MOKET OBITh OpPraHU30BaHO Kak
COBMECTHO C JIPYTUMU OOYYAIOIIMMUCS, TaK W B OTICIBHBIX TPYIAaX WIA B
OTJIEJbHBIX OpraHU3ALMSIX.
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®OH/J ONEHOYHbLIX CPEACTB

1.1 KoHTpOJIbHBIE BONIPOCHI U 32/1aHNUS K IPOMEKYTOYHOI aTTeCcTAlUU

KakoBbI ciitbHBIC U c1a0ble CTOPOHBI s3bIKa porpaMMupoBanust Python?
Kakwue 1ienu npecienosan ['Bumo B mporiecce pa3paboTku si3bika Python?
[epeuncnure OCHOBHBIE 00JACTH, TIe IPUMEHseTCs si3bIk Python.

Kakue mpaBuiia HaMeHOBaHMs IEpeMeHHBIX B Python cymectByror?
Omnumre Mozens mamsati Python npu padote ¢ mepeMeHHBIMH.
Omnuiute nporece co3aanus Gpyukiwii B8 Python.

Kakwue pasnuuns Mex1y BHIIOJIHEHHEM KOMaH[ B (haiiyie ¥ BHIOJHEHUEM B MHTEPAKTHUBHOM
pexume?

Uro Takoe 007aCcTh BUIUMOCTH IEPEMEHHBIX?
OnwuiunTe cxeMy neperayu Yucels B KayeCcTBE apryMeHTOB (DyHKIIHH.
Kakue cymiecTByroT onepaiuu Haja CTpoKaMu B si3pike Python?

Kakue cymectByrot oneparops! oTHomenuit B Python? Iepeuncinre npaBuia JTOTHYECKHX
oreparuii HaJ 00bEKTaMH.

B kakux ciydasx mIpuMeHsIeTCs yCIOBHAs UHCTPYyKuus if?

Yro Takoe moayie B Python? Ipusenure nprumep.

Yro Takoe maker B Python? [Ipusemure mpumep.

OmnuinuTe aNropuT™ reHepalun ciiydaiiHbIX ynucen B Python.

Kakue cymiecTByroT cTpokoBbie MeTobl B Python? B uem otnmune GpyHKIMA OT METOI0B?
Yro Takoe crrcok B Python? Onmmimre mpoiiecc co3manust Crucka.

[Tepeuncnure OCHOBHBIC Ollepaliy HaJ ciiuckamu B Python.

Yro Takoe nceBaoHUMBI? B uem 3akirouaercs KIOHHpOBaHKE criuckoB B Python?
[Mepeuncnure OCHOBHBIC METOIBI cricka B Python.

[MpuBenute npuMepsl mpeodbpazoBanus THIIOB B Python (crucku, cTpokn).
OnumuTe cxeMy nepenadu CMCKOB B KAYECTBE apryMEHTOB (DYHKITUH.

Kakue Bubl UKIIOB CymiecTByroT B Python?

B kakux cinydasx npumMensiercst nuki for (Ha mpumMepe CrucKoB U CTPOK)?

B kakux cinydasix ucronb3yercs GyHkuus range B Python?

[Tepeuuncnure criocoObl reHeparyu cnucka B Python.

B kakux ciaydasx npumensiercs ki While B Python?

Kakue npeumymectsa npenocrasisitor maccuBsl NUMPY nipu pabote ¢ marpuriamu?
Yro Takoe MHOXKecTBO? Kakue oneparuu CyIiecTByOT HaJl MHOKecTBaMu B Python?
Yro Takoe koptex? Kakue oneparuu Haj KOpTekamu cyiectByroT B Python?

Yro takoe cioBaps? Kakue onepaiuu Ha/l ciIoBapsiMu CylecTBytoT B Python?
Kakne 00bekThl MOTYT OBITH KiTr0UamMu cioBaps? [IpuBeaute npumepsl.

Kak mpoucxoaut 06pabotka uckiouenuii B Python?

Kak pabGoraeT MeHemkep KoHTEKCcTa Ipu 00paboTKe (aition?

OmnuimTe onepayy Haa 0aiTOBBIM TUIIOM JaHHBIX B Python.

Uro Takoe peryisipHble BhIpaXKeHUs?

Onummure npenMyInecTBa ncnonb3oBanus Gopmarta JSSON.

[IpuBenute npumep BbIOOpa MOAMHOKECTBA U3 Tabauibpl DataFrame.

[TpuBenuTe mpuMep co3aanus HOBBIX cTOJIOIOB B DataFrame.

ITpuBeauTe mpumep cosnaHus CBOAHOM ctatucTuku B DataFrame.
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41  TlpuBemute mMpUMep OYUCTKU U MOJArOTOBKH JaHHBIX B pandas: o0paboTka OTCYTCTBYIOLIMX
JAHHBIX, (WIBTPALUS OTCYTCTBYIOUIMX JaHHBIX, BOCIIOJIHEHHE OTCYTCTBYIOIIMX IAHHBIX,
yCTpaHEHHE TyOIMKaTOB.

42  TlpuBemute nprMep KOMOMHHPOBAHHUS M CIUSHHS HAOOPOB JaHHBIX B pandas.

43  IlpuBemute nmpuMep U3MeHeHUsT POPMBI M TOBOPOTA HAOOPOB JAaHHKIX B pandas.

44  TlpuBenuTe HmpUMEp arperupoBaHHs JAaHHBIX, TPYIIOBBIX ONEpAlMd U CBOAHBIX TAOIHIl B
pandas.

45 Tlpuemute upumep paborer ¢ Matplotlib: pucynku, momrpaduku, nBera, Mapkepsl,
aQHHOTAINH.

46  TlpuBemute mpumep pabotTel ¢ Seaborn: nuueitnbie rpaduku, cTONOYATHIC AMATPAMMEI,
THCTOTPAMMBI.

1.2 Tembl NUCbMEHHBIX PadoT
PaGoueit mporpamMMoi TUCIUTUIMHBI HE TIPETyCMOTPEHO.
1.3 KoHTpOJIbHBIE TOYKHU
Homep KOHTpPOIBLHOI Tun KOHTPOJIbHOI Cnoco0 npoBeneHust Homepa Tem
TOUKH TOYKH
1 Koumponvroe € HOMOWbBIO 1-7
mecmuposanue MEXHUYECKUX Cpeocme
U UHGDOPMAYUOHHBIX
cucmem
2 Koumponsroe € HOMOWbBIO 8-12
mecmuposanue MEXHUYECKUX Cpeocmea
U UHPOPMAYUOHHBIX
cucmem
1.4 [Ipyrue 00beKThI OLICHUBAHUSA
Paboueit mporpaMMoi JUCITUTIITUHBI HE PEyCMOTPEHO.
1.5 CamocrosTesqibHasi padora o0y4arouerocst
HanMeHOBaHuUsI caMOCTOSTEIbHOH padoThI Homepa Tem

Tloozomoska Kk 1eKYUOHHBIM U NPAKMUYECKUM 1-12

3AHAMUAM

Buoinonnenue domawinux 3aoanui 1-12

Paspabomka unousudyanvhvix/ epynnoewix 10-12

npoekmoe

1.6 IlIkana oeHUBAHUA pe3yJibTATA

[Ixanpl OIICHUBAHUS W MPOIIETYPHl OIICHUBAHUS PE3YJIHTATOB OOyUYEHUS MO

AUCHUIIJINHE PETIIaMCHTUPYIOTCA IHonoxxenuem 0 TCKYIICM KOHTPOJIC
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YCTIIEBAEMOCTH U TIPOMEXKYTOYHOM aTTECTAIlMM OOYYaroNuXCs IO IMporpamMmam

BhICIIETO 0Opa3oBaHus u [lonokeHneM o 0aIbHO-PEHTHHTOBOM CHCTEME.

Jlnst  omeHKW Cc(OPMUPOBAHHOCTH pE3yIbTAaTOB OOYYCHHS IO JIMCIMIUINHE

UCITIOJIB3yETCS 0AJJIbHO-PETHHTOBAsI CHCTEMA YCIIeBAEMOCTH 00yJIaIOIINXCS
@®opMOii UTOrOBOTO KOHTPOJIS IO JUCIHUILIAHE SIBISCTCSA 3a4eT, UTOTOBBIM

pe3yibTaT (OPMHPYETCS B COOTBETCTBHH CO IIKAJIOH, NPHUBEIACHHOW HIKE B

TabnuIe:

bajuiel OreHka
<55 Heszauer
>=55 3auer

HIkana oueHuBaHus pe3yjbrara

2 (6amr mo 54) JemoHCTpHpyeT HeTToHNMaHue TpodaemMbl. MHOTHE TpeOOBaHUSs, MPENBABISIEMBIE K
3aJJaHUI0 HE BHITIOJHCHBI.

JeMoHcTpupyeTCs IepBUYHOE BOCHIPUSTHE MaTepuana. Pabora He3akoHUYeHA U /WiH
3TO MJIaruar.

3 (6amn 55-69) | JleMOHCTpUpPYET YaCTHYHOE OHMMaHUE MPoOIeMbl. BOIBITHHCTBO TpeOOBaHUIA,
MMPEABABIIACMBIX, K 3aJaHUIO BBIITOJTHCHBI.

Bnanenue snemMeHTaMu 3aJaHHOTO MaTepraia. B OCHOBHOM BBIIIOJIHEHHBIN
MaTepHas MOHATEH U HOCHT IISJIOCTHBIN XapakTep.

4 (6amm 70-84) | JleMOHCTpUpYET 3HAYUTEIBHOE MOHUMAHKE TTPOOIEMBI 0003HAUYEHHOMN
JTUCIUILTUHON. Bee TpeboBaHusl, MPEeIbIBISICMbIC K 3aIaHUI0 BHIMTOJHCHBI,
ConeprxaHue BHITIOTHEHHBIX 33J1aHUI PACKPBITO U PACCMOTPEHO € Pa3HBIX TOUYCK
3peHHSI.

5 (6amn 85-100) | JleMOHCTpHUPYET MOJIHOE TIOHMUMaHHe pobsieMbl. Bee TpeGoBaHwsI, peIbIBIIEMBIC
K 3aJaHUIO BBIITOJIHCHBI.

[TpoIeMOHCTPUPOBAHO YBEPCHHOE BIAJICHUE MATCPUATIOM JACIUITIIHHBL.
BrimosnHeHHBIE 3aJaHnsd HOCAT HCJIOCTHBIX XapaKTCP, BBIIIOJIHCHBI B ITIOJTHOM
o0beMe, CTPYKTYPUPOBAHbI, MPEACTABICHBI PA3JIUYHbBIC TOUKH 3PEHHUS,
MPOJICMOHCTPUPOBAH TBOPYESCKHUN TTOAXOJ.
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