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1. Ilesan ocBOeHMsI AMCHUIIJIMHBI

LensMu AMCUMIUIMHBL «ANTOPUTMH3AIMS U MPOrPAMMHUPOBAHUEY SIBISIOTCS OCBOCHHUE
TEOPETUUECKIX OCHOB COBpEMEHHOU MH(POPMATUKN U OCHOBHBIX aJITOPUTMOB, a TAKXKE IMOIX0/I0B
K TIporpaMMHupoBaHui0 Ha si3bike Python. JlaHHbBIE Kypc BbIpa®aThiBaeT y CTYICHTOB
AITOPUTMUYECKOE MBIIUICHHE, YMEHHE NPUMEHSTh OCHOBHbBIC KOHIICTILHUU U KJIACCUYECKUE
QITOPUTMBI COBPEMEHHOW HH(OpMaTHKH U 3(PQPEKTUBHO peliaTh BO3HHKAIOIIME 33Jaud Ha
npakTuke. Taikke Kypc BbIpabaThIBAaCT y CTYJEHTOB MPAKTUYECKHUE HABBIKM HCIIOIb30BAHUS
COBPEMEHHBIX SI3BIKOBBIX CPEJICTB ISl pEIICHUS IPUKIIAJIHBIX 3a/1a4 00pabOTKH JaHHBIX, KOTOPHIE
MOTYT OBITh OITyOJINKOBAHBI B BeOE, a TAK)KE XpaHEHHUsI, 00paOOTKH U TTOMCKA TEKCTOBOM U APYTOr
UH(POPMALIMU B MHBIX XPAHWIHIIAX JaHHBIX.

2. MecTo TUCHMILUIMHBI B CTPYKTYpe 00pa3oBaTe/ibHON MPOrpaMmMbl

JucuuiuimHa « AJITOPUTMU3AIMS U IPOTPaMMUPOBAaHUE» OTHOCUTCS K 6a3zoBoi yactu OI1
OakanaBpuara.

JUis ocBOEHUS [aHHOM JUCHUIUIMHOM CTYINEHTBl JOJDKHBI 00JaJaTh 3HAHUSAMHU 110
MaTeMaTuke U MH(pOpMaTuKe B 00BbEME MIKOIHHOW MPOrpaMMbl, MPOSBISATH HACTONYHUBOCTD,
LEJIEYyCTPEMIIEHHOCTh M MHUILIMATUBY B IIpoliecce 00yueHusl.

[TonydeHHbIe B paMKax IUCHUIUIMHBI «AJNTOPUTMHU3AIUS U TIPOrPAaMMUPOBAHUE)» 3HAHUS
HEOOXOIUMBl JJIi Pa3BUTHS aJTOPUTMUYECKOTO MBIIIJICHUS, Pa3BUTUS HABBIKOB DPELICHUS
CJIOXKHBIX 33/1a4, U3y4yeHUs TPOPUIBHBIX KYPCOB 10 MPOTPaMMHUPOBAHUIO.

3. [lnanupyemMble pe3yabTaTbl 00y4eHHs M0 JUCHUILUINHE, COOTHECEHHbIE C MJIAHNPYEeMbIMU
pe3yJbTaTaMH 0CBOeHHs 00pa30BaTe/IbHOI NPOrpaMMBbl

[Tpomecc u3ydeHUs TUCHUILUIMHBI HANIPaBIIeH Ha ()OPMUPOBAHUE CIICAYIOIINX JIEMEHTOB
komneTeHuit B coorBercTBuu ¢ ®I'OC BO, OIl BO u npuobpereHus CleqyIOMUX 3HAHUH,
YMEHMM, HaBBIKOB U (MJIM) ONbITA 1€ATEIbHOCTH:

®opmupyemas Nuaukarop aocTuxkeHus Ilepeyenb niIaHMpyeMbIX pe3yJibTATOB
KOMIIETEHIUA KOMIIeTCeHIIUH (KOJ 1 o0y4eHus
(¢opmyupoBka)
Oo6menpodeccuoHaIbHbIE KOMIIETEHIMHU
OIIK-2 OIIK-2.1 Obnanaer 3HATh:
Cnocoben HaBbIKaMU BbIOOpa - (yHKUMOHA CTaHJIAPTHOM OMOINOTEKU
IIOHMMATh COBPEMEHHBIX a3bika Python;
INPUHLIMIIBI padOThl | MPOTPAMMHBIX CPEACTB Ul | - (YHKIMOHAN OWUONIMOTEK M aHalIu3a
COBPEMEHHBIX peLIeHNs TPUKIIAIHBIX JTAHHBIX.
MH(OPMAaLIMOHHBIX | 3a]1a4 B
TEXHOJIOTUH U npodeccuoHaTbHON YMers:
POrpaMMHBIX NeSITEIbHOCTH. — HCMOJb30BaTh (PYHKIMHM CTaHAAPTHOU
CPEJICTB, B TOM 6ubnuoreku s3pika Python;
qucIie - HCIONb30BaTh (PYHKUMM U KJIacchl
OTEUYECTBEHHOIO O6uONIMOTEK [T aHAT3a IaHHBIX;

IMPONU3BOJCTBA, U
UCIOJIb30BATh UX
IIpU pELICHUN
3aja4
npodeccroHaibHO
il 1eATeNIbHOCTH;

Bnanets:

— HaBBIKAMH BBIOOPA COBPEMEHHBIX
MIPOTPAMMHBIX OMOTUOTEK ISl PEIICHUS
IIOCTABJIEHHBIX 3a7aY;

— HaBBIKAMH peATU3AINH PEIICHUN
MPUKJIAIHBIX 3371249 C UCIIOJIh30BAaHUEM
CTaH/IaPTHBIX OMOIMOTEK U OUOINOTEK
aHajin3a JaHHBIX.




OIIK-2
Cnocoben
MOHUMATh

HNPUHIUITB pabOTHI
COBPEMEHHBIX
UH(POPMALIMOHHBIX
TEXHOJIOTUH U
IPOTPaMMHBIX
CPENCTB, B TOM
qucie
OTEYECTBEHHOTO
POM3BOJICTBA, U
UCTIOJIB30BATh MX
IpU pEeUICHUN
3amaq
npo¢eCCHOHATBLHO
1 IesITeNbHOCTH;

OIIK-2.2 pa3pabaTbIBaeT u
peanu3yer anropuTMbL
peIeHsI TPUKJIATHBIX
3a]a4 C UCIOJIb30BAHUEM
OPUTHHATBHBIX
aIITOPUTMOB U
MIPOrPaMMHBIX CPEICTB C
HCIIOJIb30BAaHUEM
COBPEMEHHBIX CHCTEM
[IPOrpaMMUPOBAHUS

3HaTh:

- CIOCOOBI MPEICTaBICHUSI KOMOMHATOPHBIX
CTPYKTYP C TIOMOIIBIO CTPYKTYP JaHHBIX;

- OCHOBHBIE€ KOHIIENIIMM METOJOB aHalM3a
MIPOU3BOUTEIIBHOCTH aJITOPUTMOB;

VYMeTh:
— UCIOJIb30BaTh MEpeOOPHbIEC AITOPUTMBI, B
OCHOBE  KOTOPBIX  JIeKaT  pasJInyHbIC

KOMOWHATOPHBIC MO/IEIIH;
- MPOBOJUTH aHAIHM3 MPOU3BOJIUTEIHBHOCTH
QITOPUTMOB;

Bnanets:

— HaBBIKaMHM pEIICHUS epeOOPHBIX 3a]1a4;
— HaBBIKAMWU OILICHKH HpOI/I3BOIII/IT€JII)HOCTI/I
IPOrpaMMHOTO KOJIa.

OIIK-7. Cniocoben
pa3pabarbIBaTh
aJIrOPUTMBI U
IPOTrpaMMBl,
MPUTOHBIE IS
PaKTHYECKOTO
HpI/IMeHCHI/IFI;

OIIK-7.1 neMoHCTpUpYET
3HAHUS METOJIOB
AITOPUTMHU3AIUH, S3BIKOB U
TEXHOJIOTHI1
IPOrpaMMHPOBAHUS,
MIPUTOIHBIX IS
MPAKTUIECKOTO
MIPUMEHEHHS.

OIIK-7.2 neMoHCTpUpYET
yYMEHHE TPUMEHSITh
METOBI ANITOPUTMHU3AIHH,
SI3BIKUA M TEXHOJIOTUU
POTPaMMHUPOBAHUS TIPU
peleHnu
po¢eCCHOHANIBHBIX 3a]1a4

3HaTh:

— OCHOBHBIE CTPYKTYPBI JJaHHBIX Ha IPUMEpPE
si3pika Python;

— OCHOBHBIE AITOPUTMUYECKHE MOJIXOMAbI K
PELICHUIO IPUKJIAJAHbIX 33]1a4.

YMeTh:

- HCIOJIb30BAaTh OCHOBHEIE
aJIFOpI/ITMI/I‘-IeCKI/IC CTPYKTypI)I JAaHHBIX IJIs1
PEIICHUS TPAKTUYECKUX 3a]1a4;

— UCIOJNIB30BaTh Hauboyiee TMOMYIIsIpHbIE
QITOPUTMBl JUISI PEIICHUS MPAKTUYECKUX
3aJ1a4.

Bnaners:
— HaBbIKaMHM pEUICHUS 33]1a4 C
KCIIOIB30BAHUEM OCHOBHBIX CTPYKTYP

JTAaHHBIX.
OIIK-7. Cnioco6en | OIIK-7.3 nemMoHCTpHUpYET 3HaTh:
pa3pabaThiBaTh HaBBIKU: — OCHOBBI OOBEKTHO-OPUEHTHUPOBAHHOTO
aJICOPUTMBI U IIpOrpaMMHUpPOBaHUS, IIPOrpaMMHUPOBAHHUS;
POTPaMMBl, OTJIA/IKU ¥ TECTUPOBAHUS — TMPUHIUNBl JEKOMIIO3UILIMU 33Jadd  Ha
MPUTOAHBIC IJIA IMPOTOTUIIOB IPOTrPaAMMHO- COCTAaBJIAIOIINC,
MPAKTUYECKOTO | TEXHHYECKUX KOMIUIEKCOB | —  CHOCOOBI  MPUMEHEHHUS  Pa3IUYHBIX
MMPUMCHCHU A, 3a1a4 MECTOOO0B OTJIaAKU u TECTUPOBAHUA
MIPOTPaMM.
YMeTs:
—  MOJEITUPOBAaThH  HECJIOXKHBIC  3aJaud
MpeIMeTHOW  o0macTh ¢ MOMOIIBIO

00BEKTHO-OPUEHTUPOBAHHOTO MOJIX04;

— IIPOBOJIUTH AEKOMIIO3ULIMIO 3a/1a4;

- IJIAaHUPOBATh TECTUPOBaHUE
pa3paboTaHHOTO MPOTrPAMMHOI0 KOJ1a.




Bnaners:

— HaBBIKaMH pa3pabOTKU peIeHUH Ha
OCHOBE 00BEKTHO-OPUEHTHPOBAHHOTO
MOJIX0/1a;

— pa3pabaTbIBaTh NPOCTHIC FOHUT-TECTHI IS
pa3pabOTaHHBIX TPOTPAMM.

4. O0beM, CTPYKTYpPA U colepKaHue TUCHUIIMHBI
OO01mmas TpyI0eMKOCTh TUCHHUIUTHHBI cocTaBiseT 10 3adeTHbix eaunuil, 360 akas. 4acos.
JucuumninuHa peanau3yerca ¢ [OPUMEHEHHEM JUCTaHIMOHHBIX 00pa3oBaTeNbHbIX
texHonoruit (JJOT), mpenocraBisiembix oOpa3oBaTenbHoi 1wiomankoid MOOK Apl'Y um. ILT.
Hemunora (DemidOnline).
JlucumIuinHa MPeno1aeTcs ¢ UCMOJIb30BAaHUEM OHJIAH KYpPCOB:
o «IIporpammupoBanue Ha si3pike Python /g HaumHaromux», pa3MemIEHHOTO MO
CCBUIKE:
https://demidonline.uniyar.ac.ru/courses/course-
v1:DemidOnline+PrgPytUn002x+2020/course/
e «OOpaboTka maHHBIX Ha sa3bike Python mis HaunHAOMMX», pa3MEIEHHOTO IO
CCBUIKE:
https://demidonline.uniyar.ac.ru/courses/course-
v1:DemidOnline+DataPytUn001x+2020/course/

Ne Tembl (pa3zaesnbl) Ce Buabl y4eOHbIX 3aHATHH, DopMBbI TEKYILETO
n/n JUCHMILINHDI, Me | BKJIIOYAsi CAMOCTOSITEIbLHYIO KOHTPOJIfA
UX CO/lep:KaHue cT padoTy CTyIeHTOB, ycneBaeMoCTH
P U UX TPYI0EMKOCTh
(B akajileMHYeCKUX 4acax) dopma
NPOMEKYTOYHOM
aTTecTaluu

(1o cemecrpam)

KonrakTHas padora ca
JeK |mpa |1ab |KOHC|aTTecT | MO
MU |KTH |Opa |yJIbT [allHOH | CTO
YECK [TOp |allh |HbIE SITe
We |(Hbl M |HCHBIT | Jb
e aHus | Ha
s
pa
00
Ta
Tect
Pazpgen 1. KoncraHThI,
. KonTtect
1  |nepemeHHbIE, ycaoBHBIH | 1 | 6 6 0,5 8 .
OIIEDATO HTOroBeIii KOHTECT IIO
patop Python
Tect
Paznen 2. 'noGanbHbIC
KonTtect
2 |[mepeMeHHbIE U UK 14 4 10,5 8 .
. HTOroBeIii KOHTECT IIO
while
Python
Tect
3 Paznen 3. Ctpoku, cnucku 114 411 3 Konrect
u 1k for HUtoroBrerii kKoHTECT IIO
Python



https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+PrgPytUn002x+2020/course/
https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+PrgPytUn002x+2020/course/

Ne Tembl (pa3aeibl) Ce| Buabl yueOHBIX 3aHATHIA, ®opMbI TEKYLIET0
n/n AUCUHMILINHBI, Me | BKJIIYas CAMOCTOATEIbHYI0 KOHTPOJIA
HX COJep:KaHue cT paboTy CTYyI€eHTOB, ycneBaeMoCTH
U UX TPYA0EMKOCTh
(B akageMHYeCcKHMX 4acax) dopma
MPOMEKYTOYHOM
arTecTalnu
(o cemecTpam)
KonrakTHas pa6ora ca
JieK |mpa |nad [KoHc|aTTecT | MO
LMU|KTU |Opa |yJbT [allMOH | CTO
YECK [TOp |allk |HbIE ATe
W€ |Hbl U |[UCIBIT | Jb
e aHus | Ha
s
pa
60
Ta
Tect
4 Paznen 4. CnoBapu, 4 4 1 3 Kontect
KOPTEXU U (Pailiibl WTOroBelii KOHTECT 11O
Python
Paznen 5. Knaccer Tect .
5 ’ 4 411 8 |WTOroBeIii KOHTECT MO
O0O0BEKTHI U CCHUTKU
Python
Tect
6 Paznen 6. IlepebopHbie 4 4l 1 g7 KonTtect
aJTOPUTMBI " |ATOroBbIli KOHTECT IO
Python
Tect
7 Paznen 7. I'padoBbie 4 4l 1 10 Konrect
aJrOPUTMBI WTOroBelii KOHTECT IO
Python
Tect
3 Paznen 8. 6 6 1 10 Kontect
AnropuTMHYEeCKUE 3a]a4u WTOroBelii KOHTECT IO
Python
Bcero 3a 1 cemectp 34 34| 7 0,3 | 68,7 [Bauer
Paznen 9. Ananu3z
. KonTponbnas pabota
9 OBICTPOICUCTBUS 10 10] 2 8
DK3ameH
AJITOPUTMOB.
Pazgen 10. OcHoBHEIE
HOZIXONBI K - paspaboTke KonTponbnas pabota
10 |mpukmagHOTrO 8 81 2 8
DK3ameH
MIPOTrpaMMHOTO
o0ecreyeHus.
Paznen 11. Pa3pabotka
CJIOHOTO  MPUKIATHOTO KoHTecT
11 ["POTPAMMHOTO 10 10| 2 10 |UroroBelii KOHTECT
obecrnieueHus v
OK3aMeH
HCIIOJIb30BaHUEM
CJIOYKHBIX




Ne Tembl (pa3aeibl) Ce| Buabl yueOHBIX 3aHATHIA, ®opMbI TEKYLIET0
n/n JUCHMILINHDI, Me | BKJIIOYAsi CAMOCTOSITEIbLHYIO KOHTPOJIfA
HX COJep:KaHue CT paboTy CTYyI€eHTOB, ycneBaeMoCTH
p U UX TPYI0EMKOCTh
(B akageMHYeCcKHMX 4acax) dopma
MPOMEKYTOYHOM
aTTecTAlNH
(o cemecTpam)
KonTakTHas padora ca
JieK |mpa |nad [KoHc|aTTecT | MO
MU |KTH |Opa |yJIbT [alliOH | CTO
YECK [TOp |allk |HbIE TC
W€ |HBl (M |MCIBIT | JIb
e aHuds | Ha
i
pa
00
Ta
AITOPUTMUICCKUX
MOJXOJIOB.
Paznen 12. Bmenenue B
00BEKTHO-
12 216 6 | 1 7 |[IpoBepounas pabota
OPUEHTHPOBAHHOE
MpOrpaMMHUPOBaHUE
36 DK3aMeH
Bcero 3a 2 cemectp 34 34| 7 36 33
NunuBunyansHoe
Paznen 13. Bsenenue B 3aganue Nel
3aa4d aHalu3a JaHHBIX. NuauBuayansHoe
13 4 4| 2 6
[lomyyenue maHHBIX U3 3amanue No2
pa3IMYHbIX UCTOYHHUKOB. HUtoroBoe 3amaHme IIO
00paboTKe JaHHBIX
HNuauBuayanbpHOE
Pasmen 14. OGpabotka JIBILY
3aganue Ne3
AAHHBIX ¢ NunuBuayansHoe
14 |ucnonn30BaHHEM 3 5 51 2 8,7 Y
3aganue Ned
O6ubnuorek  numpy U
HtoroBoe 3agaHme IIO
pandas.
00paboTKe JaHHBIX
NunmBuayaabpHOE
Pazgen 15. Cpencrsa JUHBHILY
3aganue Ne5
15 |Bu3yanm3aumu JaHHBIX B|3 4 4 | 2 8
HUrorosoe 3amanme 1o
Python.
00paboTKe JaHHBIX
16 Paznen 16. Cpencrpa )IJ'ISI3 4 4 1 3 HUrorosoe 3amaHume 1o
MIPOBEICHUS 00paboTKe JaHHBIX




Ne Tembl (pa3aeibl) Ce| Buabl yueOHBIX 3aHATHIA, ®opMbI TEKYLIET0
n/n AUCHUILIUHBI, Me| BKJIIOYasi CAMOCTOSTEIbHYIO KOHTpPOJIs
HX COJep:KaHue cT paboTy CTYyI€eHTOB, ycneBaeMoCTH
p U HX TPYA0EMKOCTh
(B akageMHYeCcKHMX 4acax) dopma
MPOMEKYTOYHOM
arTecTalnu
(o cemecTpam)
KonTakTHas padora ca
JieK |mpa |nad [KoHc|aTTecT | MO
LU |KTU |Opa|yJbT [allMOH | CTO
YECK [TOp |allk |HbIE aTe
ue |HBl [U  |UCIBIT | JIb
e aHus | Ha
s
pa
60
Ta
BOCITPOM3BOIUMBIX
HUCCIIEIOBAHUMN.
Bcero 3a 3 cemectp 17 17| 7 0,3 | 30,7 |3auer
Bcero 85 851 21 | 36,6 |132,4

Conep:xanue pa3iesioB JMCHHUIIHHbBI:
Pazaen 1. KoncranTtel, nepeMeHHbIe, YCJIOBHBII onepaTop
1.0. [Iporpammel Ha s3bike Python u cpena pazpadorku PyCharm
1.1. Pabora ¢ 1ienouncieHHbIMU U BEIIECTBEHHBIMUA KOHCTAHTAMHU
1.2. Biuncnenus ¢ UCOIb30BAaHUEM ITEPEMEHHBIX
1.3. Ucnonb3oBanue GpyHKUINN
1.4. Emte Gonpliie pyHKIHIA: TPOTPaMMHBIE MOAYITU
1.5. Jlorn4eckuii TUIT JaHHBIX U YCIOBHBIN OIIEpaTop
1.6. CTpOKOBBII THI JAHHBIX
1.7. VcnipaBieHne CHHTaKCUYECKUX OIMOOK B IMporpaMmmax
Pa3zoen npenooaemcs ¢ ucnonvzoganuem onaaun-xypca «llpoepammuposarnue Ha sasvike

Python ona navunarowuxy

Paznen 2. I'nodanbHbIe mepeMeHHble U MUK while

2.1. O6paboTka UCKITIOYEHU N

2.2. O6nacTu BUIUMOCTHU: JIOKAIIbHBIE U TTI00aTbHbIC IEPEMEHHBIE

2.3. IIpumep: perieHne KBaipaTHOIO ypaBHEHUS

2.4. Iuxn while

2.5. Pemrenne THIOBBIX 3a/1a4 C IIOMOIIBLIO IrKiIa while

2.6. Ananu3 ukia0B while

Pa3zoen npenooaemcs ¢ ucnonvzosanuem ounaun-xypca «llpoepammuposanue Ha s3vike

Python ona nauunarowguxy

Paznen 3. CTpoku, ciucku ¥ mukJ for

3.1. ®yHKIUYU A7 paboThI CO CTPOKOBBIMU 3HAYEHUSIMU

3.2. OcHOBBI pabOTHI CO CITUCKAMU

3.3. OcHoBHBIEC (DYHKIIUU AJIsE PaOOTHI CO CTUCKAMU

3.4. Pa3buenue cTpok U 00beIMHEHUE DJIEMEHTOB CITUCKA B CTPOKY
3.5. Huka for

3.6. Ommbku ipu paboTe CO CTPOKAMH, CITMCKAMU U ITUKJIAMH


https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+PrgPytUn001x+2020/jump_to/block-v1:DemidOnline+PrgPytUn001x+2020+type@vertical+block@c744fc1221b24cc79293d6b7181e064e
https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+PrgPytUn001x+2020/jump_to/block-v1:DemidOnline+PrgPytUn001x+2020+type@vertical+block@c744fc1221b24cc79293d6b7181e064e
https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+PrgPytUn001x+2020/jump_to/block-v1:DemidOnline+PrgPytUn001x+2020+type@vertical+block@b6314b83431c4af6b24b5698e2d2c810
https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+PrgPytUn001x+2020/jump_to/block-v1:DemidOnline+PrgPytUn001x+2020+type@vertical+block@b6314b83431c4af6b24b5698e2d2c810

Pazoen npenooaemcs ¢ ucnonvbsosanuem ounauH-kypca «llpoepammuposanue na azvixe
Python ona navunarowuxy

Pa3nea 4. CioBapu, kopTe:xu U (ailiibl

4.1. Pa6ota ¢ daitmamu

4.2. Koprexu

4.3. CnoBapu

4.4. MuoxecTBa

4.5. Oco0ble cuTyanuu npu padboTe co CI0BapsIMU U MHOXKECTBAMU

Pazoen npenooaemcs ¢ ucnonvsosanuem ounaun-kypca «llpoepammuposanue na azvixe
Python ona navunarowuxy

Paznen 5. Kinaccebl, 00beKTBI U CCHLIKHU

5.1. Monaens nanabix Python: 00BEKTHI U CCHIITKH

5.2. OOBEKTHI U CCBIIKU B IPOIPAMMHOM KOJI€

5.3. Knaccsl

5.4. CneuuanbHble METO/IbI KJIACCOB

5.5. Urepartopsl

Paszoen npenooaemcsa ¢ ucnonvzosanuem onnaun-xypca «llpoepammuposanue na ssvike
Python ona nauunaowux»

Paznen 6. [lepeGopHble aJropuTMbl

6.1. BBenenue B nepeOOpHbIE aITOPUTMBI

6.2. XapakTepuCTHKa CIIUCKA, MHOKECTBA U CIIOBapPs

6.3. IlepeGop kopTexei

6.4. Ilepebop koprexeii B Python

6.5. Ilepebop mepecTaHOBOK

6.6. ITepedop nepecranoBok B Python

6.7. Ilepebop coueTaHuit

6.8. Ilepebop coueranuii B Python

6.9. KomMOuHaTOpHBIH MouCK

Paszoen npenooaemcs ¢ ucnonvzosanuem onnaun-xypca «llpoepammuposanue na s3vike
Python ona nauunaowux»

Paznen 7. I'padoBbie anropurMbl

7.1. BBenenue B Teoputo rpagos

7.2. Kak 3agath rpad B kojae Ha Python

7.3. CTex u odyepenb

7.4. Anroputmsl a5 00xoja rpadoB B NIYOUHY U B LIUPHUHY

7.5. Peanu3zanus o6xona rpadoB B ri1yOuMHY U B IIMpUHY Ha Python

7.6. Packpacka rpados

7.7. Peanu3zanus anroputMma packpacku rpada Ha Python

7.8. Pabora ¢ nepeBbsiMu Ha Python

Pasoen npenooaemca ¢ ucnonvzosanuem onnavin-xypca «llpoepammuposanue na ssvike
Python ona navunarowuxy

Pa3nen 8. Anropurmuydeckne 3a1a4u

8.1. Pexypcus

8.2. OmuboYHbIe CUTYAIH B PEKYPCUBHBIX (YHKLUAX

8.3. Anroputwmsl "Paznensii u BnacTByit"

8.4. Peanu3anus anroputmoB "Paznensii u BnactByil" Ha Python

8.5. JluHamHrdeckoe mporpaMMUpPOBaHUE

Paszoen npenooaemca ¢ ucnonvzosanuem onnaun-kypca «llpoepammuposanue Ha s3vike
Python ons nawunarowuxy

Pa3nea 9. Ananu3 ObICTPOCHCTBHA AJITOPUTMOB.

9.1. DkcnepuMeHTaIbHBIN aHaN3 OBICTPOJEHCTBUS alTOPUTMOB.

9.2. AcuMNTOTHYECKHUI TOJXO0/1 K aHATTU3Y OBICTPOJICHCTBHS aNTOPUTMOB.
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9.3. Anamu3 ObicTpoaeWcTBUS anropuTMoB «Pasnensii W BIacTBYil», aJropuTMOB
JUHAMHYECKOTr0 POrpaMMUPOBaHUs, TPadOBBIX alTOPUTMOB.

Pazgen 10. OcHoBHBbIe NOAXOABI K Ppa3padoTke NPHKJIAIHONO MNPOrPaAMMHOIO
odecrneyeHusl.

10.1. OcHOBBI TECTUPOBaHUS POTPAMMHOI0 00ECIICUEHHUS.

10.2. Meroasl pa3pabOTKH HAJIEKHOTO IMPOrpaMMHOI0 obecrieueHus. VIHBapuaHTEHI.
Kouctpykius assert. O6paboTka HCKIIOUEHUSI.

10.3. Moaynu B Python.

10.4. Crangaptsl opopMIIeHHS KO/Ia ¥ CPENICTBA I IPOBEPKH CTaHIapToB — Pylint.

Pasnen 11. Pa3paGoTka CJI05)KHOT0 NMPHUKJIAAHOIO NPOrPAMMHOI0 o0ecrnedyeHus ¢

UCNIO0JIb30BAHUEM CJIOKHBIX AJTOPUTMUYECKHX MOAXO0/10B.

11.1. Anroputmel Ha rpadax, TIOCTPOCHHE OCTOBHOIO JIepeBa, CHCTEMa

HETIePECEeKAIOINXCSI MHOXKECTB.

11.2. Anroputmsel Ha cTpokax. [Touck moaCTpoKu B CTPOKE.

11.3. Pemienue ca0xHBIX 3a7a4 METOJOM JUHAMHYECKOIO IIPOrpaMMUPOBaHUS.

Pa3znen 12. BBenenune B 00beKTHO-OPUEHTHPOBAHHOE IPOrPAMMHUPOBAHHE

12.1. Ucnonp3oBaHue KiaaccoB B ipoektupoBanuu [10

12.2. OcHOBHblE  MOHATUS  OOBEKTHO-OPUEHTUPOBAHHOTO  MPOrPAMMHUPOBAHUS:

WHKAICYIALS, HACTIEJOBAHUE U TOTUMOP(PH3M.

12.3.

Paznen 13. BBegenue B 3a1auu aHaju3a JaHHbIX. [losryyeHue TaHHBIX U3 Pa3IMYHbIX
HCTOYHUKOB

13.1 BBeneHnue B HayKH O JaHHBIX

13.2 Pabora ¢ ¢aiinamMu KaK ¢ ICTOYHUKAMH JTAaHHBIX

13.3 PaboTa ¢ HICTOYHHKAMH TaHHBIX B BEO

Pa3zoen npenooaemcs ¢ ucnonvzosanuem onnaun-kypca « Obpabomxa OAHHLIX HA A3bIKE
Python ona navunarowuxy

Pa3nea 14. O0pa6oTKa JaHHBIX C HCIOJIB30BaHMEM OMOIMOTEK numpy u pandas

14.1 bubnuoreka numpy. BBenenue

14.2 Co3znanue numpy-MacCUBOB

14.3 UnnexcupoBaHrie numpy-MacCuBOB

14.4 IIpoBeneHue BBIYUCIEHNN C NUMPY-MacCUBaMU

14.5 Beenenue B Oubamorexy pandas

14.6 Knacc Series B Oubnuoreke pandas

14.7 Co3znanue 06bexToB Kiacca DataFrame B pandas

14.8 UnnexcupoBanue pandas-o0bEKTOB

14.9 [IpoBenenue BeluucieHuii B ondanorexe pandas

Paszoen npenooaemcs ¢ ucnonvsosanuem ounaiin-xKypca « Obpabomrka OaHHbIX HA A3bIKE
Python ona navunarowuxy»

Pa3nea 15. Cpeacrsa Budyanu3anuu 1aHHbix B Python

15.1 Beenenne B Oubamorexy matplotlib

15.2 Ctum rpaduxos B matplotlib

15.3 Hactpoiika oTtobpaxkenus oceit B matplotlib

15.4 Pabota ¢ noarpadukamu B matplotlib

15.5 PaGora ¢ anHoTanusimu rpadukoB B matplotlib

Pa3zoen npenooaemcs ¢ ucnonvzosanuem onnaun-xkypca « Obpabomxa OAHHLIX HA A3bIKE
Python ona navunarowuxy

Pa3nen 16. CpencrBa 1Jisl npoBeeHHs] BOCIIPOU3BOAUMBIX MCCI€I0BAHUI

16.1 Metomonorust BOCIpOU3BOAMMBIX HCCIIEI0BAHUM

16.2 Hcnionb30BaHue HAOOPOB OTKPBITHIX JTAHHBIX

16.3 Vcnonb3oBanue cpencts Jupyter Notebook

16.4 Ucnonb3oBanue cpenctB Google Colab
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16.5 Ucnonb3oBanue cpeacts Anaconda Cloud
Pazoen npenooaemcs ¢ ucnonvzosanuem onnaun-kypca « Oopabomka OAHHbIX HA A3bIKE
Python ona nauunarowuxy

5. O0pa3oBarejibHbIE TEXHOJIOTHHU, HCIOJIb3yeMble NPH OCYLECTBIEHUN 00Pa30BaTeJIbLHOI0
npouecca 1no JMCIUIINHE

B npornecce 06y4eHuns UCIONB3YIOTCS Ceylolue 00pa3oBaTeIbHbIE TEXHOIOTUU:

BBoaHas Jieknusi — 1a€T IEPBOE LEJIOCTHOE INPEIACTaBICHHE O JUCLHUIUIMHE U
OPUEHTHUPYET CTYAECHTAa B CUCTEME U3YyYEHUs NAaHHOW NUCUUIUIMHBL. CTyIOEHTBI 3HAKOMATCA C
Ha3HAUYEHUEM W 33/1a4aMU Kypca, €ro pojbl0 M MECTOM B CHUCTEME yYEOHBIX AWUCIUILIUH U B
cucTeMe IMOATOTOBKM B LieioM. Jlaercs kpaTkuil 0030p Kypca, UCTOpHs pa3BUTHUsS HAyKU U
NPaKTUKH, TOCTHKEHUS B 3TOH cdepe, UMeHa U3BECTHBIX YUCHBIX, U3JIaraloTCs MEePCIIEKTUBHBIC
HanpasJieHus1 uccienoBanuii. Ha 92ToM  JeKIMM  BBICKAa3bIBAIOTCS  METOJUYECKHE WU
OpraHU3alMOHHbIE 0COOEHHOCTH pabOThl B paMKaxX JaHHOM JMCLUUIUIMHBI, a TAKXKE JAaeTCs aHAINU3
pEeKOMeH1yeMOoll yueOHO-METOINYECKOM TUTepaTyphl.

AkanemMuyeckasi JieKnusi (MM JleKHUs 00IIero Kypca) — [0cie0BaTeIbHOE
U3JI0’KEHUE MaTepHasa, OCYIIECTBIAEMOE IIPEUMYILECTBEHHO B BU/I€ MOHOJIOIA IIPENOAABATEIS.
TpeboBaHMs K aKaJeMHUYECKOH JIEKIUU: COBPEMEHHBIH HAYYHBI YPOBEHb M HACBHIIICHHAsS
UH(POPMATUBHOCTh, YyOeIUTEIbHAs apryMeHTalus, AOCTYNHas U IOHATHas pedb, 4YeTKas
CTPYKTYpa U JIOTHKA, HATMYNE IPKUX MPHUMEPOB, HAYYHBIX JI0Ka3aTeIbCTB, 000CHOBAaHUH, (haKTOB.

JlabopaTopHoe 3aHsITHe — 3aHATHE, MOCBALICHHOE OCBOCHUID KOHKPETHBIX YMEHUH U
HaBBIKOB M 3aKPEIUICHHUIO IMOJyYSHHBIX Ha JICKIWW 3HAHUKA B OOOpPYIOBAaHHON KOMIBIOTEPHOMH
ayJIMTOpUHU.

KoncyabTrauum — BHUI y4eOHBIX 3aHATHH, SBIAIOMUICS OAHOH M3 (HOpM KOHTPOJIS
CaMOCTOSITENIbHOW ~ paboThl  cTyaeHTOB. Ha KoHCymbTamusx 1o mOpock0e CTYIEHTOB
paccmaTtpuBaroTcs HauOoJsiee CIOKHBIE MOMEHTBHl NpU OCBOCHMM Marepualla JUCLUILIMHBI,
IpenojaBaTesib OTBEYAaeT HA BOIPOCHI CTYAEHTOB, KOTOpPBIE BO3HHMKAKOT y HHUX B Ipolecce
CaMOCTOSITENIbHOM pabOTHI.

B mporecce oOydeHus UCHONB3YIOTCS CIEAYIOUIME TEXHOJOTUU 3JIEKTPOHHOTO OOydYeHHs U
JUCTaHIIMOHHBIE 00pa30BaTeNIbHbIE TEXHOJIOTUU:

DJVIEKTPOHHBIN Y4YeOHBbI Kypc «AJrOpuTMH3anusi M nporpamMmuposanme» B LMS
JuiekTpoHHbIii yHuBepcuteT Moodle SpI'Y, B koTopoMm:

- TNpPEICTaBICHbl 3aJaHMsl A CaMOCTOATENbHOM paboThl oOydaromuxcs IO TeMaM
JUCIUIINHBL,

- OCYWIECTBJIIETCA  IPOBEIEHUE  OTHEJIBHBIX MEPONPHUITHM  TEKYIIEro KOHTPOJSA
yCIIEBAaEMOCTH CTYACHTOB;

- NpeACTaBIIEHBI IPaBWJIa IPOXOKACHUS TPOMEKYTOUHOHN aTTeCTAl[UH 110 TUCLHUIIINHE;

- TpeACTaBIIEH CIUCOK yUeOHO! IUTepaTyphl, pEKOMEHAYEMOM /Il OCBOCHUSI AUCLIUTIIINHBL;

- mpencraBieHa uHpopMmanus O (GopMe U BpEMEHHM IPOBEIACHUS KOHCYJIbTAIMH 10
JTUCIUIIMHE B peXUME OHJIAMH;

- TocpelncTBOM  (opyma  OCYLIECTBIS€TCS CHHXpPOHHOE€ U (WJIM) aCHHXPOHHOE
B3aMMOJICHCTBHE MEXIy O0OydJarolmMMHCS M TPEnojaBaTesieM B paMKax HW3Y4eHHUS
JUCLUIUINHBI.

MaccoBble OTKpPBIThIe OHJIANH-KYpPChI, pasMenieHHbIe HA MIaTdopme DemidOnline:

«IIporpammupoBanue Ha si3bike Python 11 HauMHAOIKX», Pa3MEIIEHHOTO 110 CCBUIKE:

https://demidonline.uniyar.ac.ru/courses/course-
v1:DemidOnline+PrgPytUn002x+2020/course/

«O06paboTka gaHHBIX Ha s3b1ke Python it HaunHAROIIMX Y, pa3MEnIEHHOTO MO CCBLIKE:

https://demidonline.uniyar.ac.ru/courses/course-
v1:DemidOnline+DataPytUn001x+2020/course/

B pamMkax 3THX KypCOB:



https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+PrgPytUn002x+2020/course/
https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+PrgPytUn002x+2020/course/
https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+DataPytUn001x+2020/course/
https://demidonline.uniyar.ac.ru/courses/course-v1:DemidOnline+DataPytUn001x+2020/course/

- MPEACTABICHBI OHJIAWH-TIEKIINH 110 OTAEJIbHBIM TEMaM AUCIUIUINHBL,

- MIPEACTABIICHBI 3aJIaHUsI I CAMOCTOSTENIbHONW pabOoThl 00yUJarOIMIMXCS 110 TEMaM
JMCIIUILIMHBL,

- OCYILIECTBJISICTCSl MPOBEACHUE OTIEIbHBIX MEPONPUITUN TEKYIIEro KOHTPOJIS
YCIIEBAEMOCTHU CTYJCHTOB;

6. IlepeyeHb JMIEH3HOHHOTO U (MJIM) CBOOOIHO PACIIPOCTPAHSIEMOI0 IPOrPAMMHOI0
ol0ecrieyeHusi, MCNOJb3yeMOro IMPH OCYILIEeCTBJIEHUM O00pPa30BaATEJbLHOI0 Ipolecca 1o
AUCUHUIINHE

B mpouecce ocymectBieHuss 0o0pa3oBaTeNpHOrO — Ipolecca MO JUCHUILUIMHE
UCTIOJB3YIOTCS:

B nporuiecce ocymiecTBiaeHus: 00pa30BaTeIbHOTO MPOLIEcca UCTIOIb3YIOTCS:

— 1751 GOPMHUPOBAHUS TEKCTOB MAaTEPUAIIOB JJIsl IPOMEKYTOUHOM M TEKYILEH aTTecTaluu
— mnporpammbl Microsoft Office, n3znarensckas cuctema LaTeX;

- cBO0OIHO pacIpocTpaHsiemas cpeaa nporpammuposanus Python 3;

- cBobOoaHo pacnpoctpanseMass ob6onouka IDE PyCharm Community Edition wium
PyScripter;

- cBoOo1HO pacnpoctpansiemoe [10 Pylint;

- napopmanmonnas cucrema "BYKU-NEXT" (ABUC "byku-Next");

7. lepeyeHb CcOBpeMEHHBIX TMPO(ecCHOHANBHBIX 0a3 JAHHBIX M HH(OPMALMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3yeMbIX IIPH OCYHIECTBJICHHMH 00pa30BaTEJIbHOIO MpoLecca 1o
AUCHHILINHE (PU HE00X0IMMOCTH)

B mpouecce ocymectBieHuss 00pa3oBaTeNpHOrO  IMpolecca MO JUCIHUIUIMHE
HCIIOJIb3YIOTCSL:

ABTOMaTH3upoBaHHass OuOnMMoTreuHo-mHpopManuoHHas cuctema «bBYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat find.php

8. IlepeyeHb OCHOBHOW M  JONMOJHHMTENbHOM Yy4YeOHOW JIMTEparypbl, PpecypcoB
HH(POPMANMOHHO-TEJICKOMMYHUKANMOHHON ceTtHn «HHTepHeT», HE00XOAUMBIX s
OCBOEHHS TUCHUTITHHBI

a) OCHOBHAS:

1. Hoycon M. Ilporpammupyem Ha Python. CIIG.: ITutep, 2015. — 416 c.

2. Kuyr [I. O. HUckyccrBo nporpammupoBanusa. Tom 3. CopTUpoBKa M IOHUCK.
Bunesamc, 2012, — 824 c.

3. Knyt /1. 9. UckyccTBo nporpammupoBanus. Tom 2. [TonyducieHHble alrOpUTMBL.
Bunesamc, 2011, — 832 c.

4. Kuyr JI. O. UckyccrBo mporpammupoBanusi. Tom 1. OCHOBHbBIE alITrOpUTMBI.
Bumesamc, 2015 1. — 720 c.

3. Kuyr JI. O. MHckycctBo mnporpammupoBanus. Tom 4A. KomOuHaTopHbIE
anroputmsl. Bunbsmc, 2015 1. — 960 c.

6. I'opaees A.B., Monuanos A.1O. CucremHoe nporpaMMHOe o0ecrieyeHre: yueOHUK
1utst By30B. - CI6.: TTutep, 2001.-736¢.

7. P. . KabGakoB «R B gelicTBuU. AHalu3 U BU3yaJdu3alys JaHHBIX Ha s3bIke R» //

JIMK TIlIpecc, 2014. 580 c.
8. C. Mactuuxkuii, B. [llutnkoB «CTaTUCTUYECKUN aHAIU3 U BHU3yalu3alusl JAHHBIX C
nomoibio Ry» // JIMK Tlpecc, 2015. 496 c.

0) TOTIOJTHUTETHLHAS
1. Cammepdunsa M. Python na mpakruke. JIMK Ilpecc, 2014. — 338 c.
2. Jlyru M. Python: xkapmanHbiii cipaBoyHHK. Bunbsime, 2015. — 320 c.
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http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

B) pecypchl cetu «MHTepHET»

1. DnexTpoHHast OubamoTeka yueOHbIX MaTepuaioB Spl'y
(http://www.lib.uniyar.ac.ru/opac/bk_cat find.php).

2.ndopmanmonnas cucreMa "ExuHOe OKHO JOCTyma K oOpa3oBaTelbHBIM pecypcam'
(http://www.edu.ru (pazmen YueOHO-MeTOnUWYeCKass OMOIMOTEKAa) WM TIO TPSIMOW CCBUIKE
http://window.edu.ru/library).

3. DnekTpoHHO-OMONMMOTEYHAass cHucTeMa «YHUBEpcUTeTcKass Oubnmoreka online»
(www.biblioclub.ru ).

4. Timus Online Judge. ApxuB 3a1a4 ¢ mpoBepstoNIel cucTeMol (acm.timus.ru).

5. Slapexc.KonTecT. ApXuB 3a7a4 ¢ IpoBepsrONIeH cucTeMoit (contest.yandex.ru).

9. Marepua/ibHO-TeXHMYECKasi 6a3a, HeoOXoaMMasi VISl OCyLeCTBJIeHUsI 00pa30BaTeJbLHOI0
npouecca no JMCIUNIuHe

MarepuanbHO-TeXHUUYECKas: 06a3a, HeoOXoquMas ISl OCYIIECTBICHHS 00pa30BaTEIHbHOTO
mpolecca 1o AUCHUIIIMHE BKIIIOYAeT B CBOM COCTaB ClielUaibHbIe TOMEIICHHUS:

- y4eOHBIC ayTUTOPUH JJIsI TPOBECHUS 3aHATHH JICKIIMOHHOTO THTIA;

- yueOHBIE ayIUTOPUU AJIs1 IPOBEJCHUS MPAKTUYECKUX 3aHIATHI (CEMHHAPOB);

- y4eOHBIC ayIUTOPUH JJIsI TPOBEICHUS TPYIIOBBIX M HHIUBUYaTbHBIX KOHCYJIbTAIIHH;

-IIOMEIICHHUSI JJIsl CAMOCTOATEIbHON paboThI;

-IIOMEIICHHUS JUTSI XPAHSHUS U POPUITAKTHIECKOTO OOCTYKHBAHUS TEXHUICCKUX CPEIICTB
oOyueHusl.

CrennanbHble TTOMENICHUS! YKOMIUIEKTOBAHBI CPEJICTBAMH OOYYEHHMsI, CIYKAIIUMH JIJIs
npecTaBieHus yaeOHoM nHdopManuu O0JIbIION ayAUTOPHH.

[TomemieHust i1 caMOCTOSITENIBHON pabOThl O0YYaroOIIMXCs OCHAILEHBI KOMIIBIOTEPHOU
TEXHUKOW C BO3MOXKHOCTBIO MOAKIIOUEHUs K ceTu «MHTepHeT» M obecrneueHHueM JO0CTyna B
ANIEKTPOHHYI0 MH(OPMAIIMOHHO-00pa30BaTEIIbHYIO CPEly OpraHU3alliu, a TakK)Ke Marepuaiam
OHJIAallH KYpCOB, pa3MelIEHHBIX Ha oOpa3oBaTenbHOll onnaiiH miomanke SApl'Y wum. ILT.
Hemumosa (DemidOnline).

ABTOp(BI) :
3aB. kadeapoii
MH(OPMALIMOHHBIX U CETEBBIX TEXHONOTUH, K.(.-M.H. J[.}O. Yanbrit

JlouieHT kad.
MH(OPMALIMOHHBIX U CETEBBIX TexHOoNOTHl, K.¢.-M.H. O.b. JlaBpoBckas


http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://www.edu.ru/
http://www.biblioclub.ru/

IIpunioxenne Nel k padoueii mporpaMme M CUHMILIMHbBI
«AJITOPUTMH3ALMA M IPOrPAMMHPOBAHHE»
@oH] OLIEHOYHBIX CPeICTB
AJI IPOBEACHUS TeKYIero KOHTPOJISA YCIeBAeMOCTH U NPOMEKYTOYHOM aTTecTAUH
CTYIeHTOB 110 AUCHHILIMHE

1. TunoBbie KOHTPOJIbHBIE 321aHUSI WM HHbIE MATEPHUAJIbl, HE00X0AMMBbIe IJIS1 OLIEHKH
3HAHMA, YMEHHUIi, HABBIKOB U (MJIH) ONBITA AeATeIbHOCTH, XapPaKTePU3YIOIIHUX 3TANbI
dopMupoBaHusi KOMIIETEHUIM I

1.1. KoHTpoJsbHBbIE 32/1aHUS M HHBbIE MATEePHUAJIbI, HCI0JIb3yeMble B MpoLecce TeKyIei
aTrecTalnuu

3aganus 1719 TeCTOB
(mpoBepsitoT chopmupoBanHocTs OITK-2, OIIK-7, uaaukarops OITK-2.1, OIIK-2.2,
OIIK-7.1, OIIK-7.3)
Tectel mpoBomsaTcst B paMkax online-kypca «IIporpammupoBanune Ha s3pike Python pns
HauMHaIuX». B TecTax kak npasuiio 15 BonpocoB. MakcuMasnbHbIN 0asu1 3a IPaBUIbHBINA OTBET
cocrapiisgeT 1 6amn. Ha kaxplil Bonmpoc AaeTcst OJjHa MOMbITKAa OTBETA.

Ha npoxoxzaeHue tecrta naercs 1,5 gaca.

WToru npoxoxJIeHus TecTa OLEHUBAOTCS M0 CIEIYIOLIUM IIPABUIIaM:

- KOJIM4YEeCTBO HaOpaHHBIX 0ayutoB OT 13 110 15 COOTBETCTBYET OIICHKE «OTIMYHO;

- KOJINYECTBO HaOpaHHBIX 0aJIoB OT 9 10 12 COOTBETCTBYET OLIEHKE «XOPOLIOY;

- KOJIMYECTBO HaOpaHHBIX 0AJUIOB OT 5 10 9 COOTBETCTBYET OLICHKE «YIOBIETBOPUTEIHHOY;
- KOJINYECTBO OAJIJIOB MEHBILIE 5 COOTBETCTBYET OLICHKE «HEYIOBIETBOPUTEIHHOY.
IIpumepHbIe BONPOCHI TECTOB:

Tect Nel.

(mposepset chopmupoBanHocTs OIIK-2, unaukaropsr OIIK-2.1)

Bomnpoc 1.
YTo Hanevaraer cneayowas nporpamma:

strl = "[lpzset"
str2 = *mup’
salute = strl+str2
print(salute,"!")

2. Ommembeme moneko 00uH osan
Mpuweet Mup!
MpuseTmup!

MpuseTmump !

Mpuser Mup !



Bompoc 2.

Kakoe aHaueHWe NpUMET NepemMeHHas res Nocne BbiNoNHeHNa CNeayiouein nporpammb:

a =10
b = ?2°
res = a + int(b) + 3

3. Ommemsme monbko 00uH ogan.
) 15
) 105
. 10int3
. Mporpamma eoiBeaer coobuieHne ob owunbke,
) ab3

Bompoc 3.

Kak moxHO ucnonbaoBats oneparop [], 4Tobbl Hanedarats CMMBON "Y', B3RTLIA U3 CTPokK X = 'From
chaly@uniyar.ac.ru'?

4. Ommembme ece nodxodAwUe 8apUaHMb!.
|| print(x[8])
|| print(xy])
(] printix[15])
(] print(x(9))
|| print(x[14])

Bompoc 4.

Kak ucnons3osarb oneparop ANA co3aaHuA cpe3a [;] Ana nonyyYyeHus NOACTPOKM 'uniyar w3 CTPOKM X

= 'From chaly@uniyar.ac.ru'?

5. Ommembme monbKko o0uH osan.

) s =x[11:18]
) s =x[10:17]
_ s = x[10:18]
) s=x[11:17]

Bomnpoc 5.



Y10 Hanevaraer cneaywoLluit oneparop:

print(len(’apple’*5))

6. OmmMembme monbKo 0duH oearn.

)1
() apple apple apple apple apple
) Hw§ero He Hane4aTaer Tak Kak B ONepaTope €CTb CMHTAKCHYEcKan oLmbka.

) 25

Bomnpoc 6.

Kakas w3 cneayowmx cTpokosbix pyHkumin ybupaer npobenbHbie CUMBONLI B HA4ane U B KOHUe
CTPOKH?

8. Ommembme monLKo 00uH osarn.
) splitQ)
) strip()
() Istrip()

- ritim()

Bompoc 7.

MycTb y Hac ecTb cnucok my_great_list = ['pi', 3.14, 'e', 2.78]. Kakue u3 cneayowux yTBepxaeHniA
ABNATCA BEPHBIMU?

9. Ommempeme ece nodxodawjue sapuaHmel.

| my_great_list[1] pasHo 'pi’

| B Python Henbas onpegensTs Takue CNUCKM.

| my_great_list[-1] asnseTcs OLWMOOMHBIM UCNONB3OBAHUEM CNUCKA,
| my_great_list[2]+my_great_list[4] pasHo 5.92

| my_great_list[2] paBHo '¢'

‘ len(my_great_list) BepHer 4

Bompoc 8.

Kakve ua cneayowmx BbipaXeHuid U3MEHSIOT cogepxumoe cnucka my_list?

10. Ommembme sce nodxodauue sapuaHmel.

my_list.reverse()
my_list.append(3.14)

| 1,2, 3]+ my_list

| other_list.extend(my_list)
| my_list.extend(["some", "stuff"])

Bompoc 9.



Kakoi onepatop Hano BCTaBUTL BMeCTO #ti##, uTobbl HaltTW NpousBeaeHue aNeMeHTOoB
NPou3BONBHOrO CNUcka numbers?

numbers = ...

FHREHF

for n in numbers:
product *= n

print (product)

12. Ommembme monbko 0duH 08arn.
| product = numbers[1]
| product =0
product = 1
| product = numbers[0]

| product =[]

Bompoc 10.

Cneayowan yHKUMA peanusyeTt npocToi cnocob, nossonsiowwii obpatute cTpoky. Kakoit oneparop
HeoOX0AWMO BCTAaBUTb BMECTO HHEHHE?

def reverse_string(s):

"""BosspamaeT CTpoOKy B obparEoM nopspke"""
sRezar

for char in s:

result = char + result
return result

print(reverse_string("Hello!")) # Ha sxpaxn eweedem cmpory *follel’

14. Ommembme manbxo OoUH osarl.

) result=0

| result=" "
' | result=""
[ | result =[]

Tect No2.

(nposepsiet chopmupoanHocts OITK-7, uanukatopsr OITK-7.3)

Bomnpoc 1.



Kakas v3 dpyHKUMn obasaHa cogepxatb obvasneHue global point 4ToObl MaMEHWUTL 3HaueHke
rnoBansHol nepemexHon point?

point = [0, 0]

def functionl():
point[8] += 1
point[1l] += 1

def function2():
point = [50, 56]

2. Ommembme sce nodxodawue eapuaHms.

[7 | function1
U function2

Bompoc 2.
Beibepute npasunbHbie YTBEPKASHUA, KOTOPbIE KacalTcs CNeAyiowero gparmenTa Koraa:

1st = [1, 2, 3, 5, 7, 11]

t = tuple([[30, 46], 1st, [20]11)
lst.append(25)

12 = t[2]

12.append(16)

4, Ommembme ece nodxodswue sapuaHmsl.

Mocne eeinonHeHUa aToro koga B nosuuywm t[2] Byaet cnucox [20].
MNocne BbINoNHEHUA 3TOro KOAA A4NWHA crnucka B noauym t[1] Oyger pasHa wectw.

Ora nporpamma ByAer BbINONHATLCA C OWMOKaMK.
B pesynbrare BbinonHeHWa aToro koga s noanumm t[1] yger cnucok [1, 2, 3, 5, 7, 11, 25]

Mocne BeINONHEHWA 2TOro Koga AnuHa cnucka B nosuum t[2] 6yaer paeHa Asym.
Bompoc 3.

PaccmoTpum cregyoLLy o nporpammy -

["green", "blue", "white", "black"]
= a

list(a)

= C

af3] = "red"

cf2] = a[1]

b =a[l : 3]

b[1] = c[2]

an oo
|

Mocne Toro, kak aToT KOA oTpaboTaeT, Ha CKONBKO ODLEKTOB TUNa cncok ByayT cobinaTeea
rnepemeHHbLie?

Bompoc 4.



Mepeuncnure Yepes npoben anemMeHTsl cnucka Ist nocne Toro, Kak orpaboraer BOT Takoi koa!

def functionl(a):
b = list(a)
b.pop()
a.pop(Q)
return a[0]+1

def function2(b):
for i in range(len(b)):
b[i] += 1

19¢ =[ 3y 25 5, 75 9 ]
function2(lst)
functionl (1lst)

Bomnpoc 5.
Yro Gyaer BuiBEREHO Ha 3KpaH B pesynbTare paboTe! Cneayowen nporpaMmmel?

class Account:
def __init__(self, id):
self.id = id
id = 666

acc = Account (123)
print(acc.id)

Bompoc 7.

Kakas pasHuua Mexay NoHaTuem yHKUMK U NOHATUEM METoaa?

9. OmMembme 8ce nodxooawue sapuaHmbl.

MeToabl umeloT obA3aTensHbIi napameTp self, a yHKuMM Het.
DyHKUMK oNpeaennAioTCA BHe KNaccoB, a MeToAbl ABNAIOTCA YacTbio onpegeneHua Kknacca.
Mexay dyHKuMen u METOAOM HET HUKAKOW pasHMLibl.

Metoabl onpeaensinTcsa 8 craHaaprHon bubnuoreke Python, a dyHKUMK onpeaensiioTcs B
Balwem coOCTBEHHOM KoAe.

Bompoc 8.



Paccmorpum onpeaeneHue Knacca, KoTopLIA Mbl Hanucany Ha nekywu:

class Bird:

def

def

def

_.init__(self, bird_type = RED):

if bird_type in [ RED, CHUCK, BOMB 1:
self.bird = bird_type

else:
self.bird = RED

bird(self):
return self.bird

__str__(self):

if self.bird == RED:
return "RED"

elif self.bird == CHUCK:
return "CHUCK"

elif self.bird == BOMB:
return "BOMB"

Anga yero HyxeH napamerp self?

Bompoc 9.



JonycTvm, Mbl Hanucany knacc Primes, KOTopbid reHepupyeT NOCNeA0BaTENEHOCTL NPOCTLIX YUCen
(T.€. TAKMX YUCen, KOTOpbIe AENATCA TONLKO CaMu Ha ceBa U Ha eguHUYY):

class Primes:
def __init__(self):
self.n 2
self.a 7

def __gcd__(self, x, y):
while y > 0:
rem = x %y
X =Y
Yy = rem
return x

def nextG{self):
g = self.__gcd__(self.n, self.a)
self.n = self.n + 1
self.a self.a + g
return g

def nextPrime(self):
g = self.nextGQ)

while g == 1:
g = self.nextG()
return g

def __str__(self):
return str((self.n, self.a))

primes = Prime()

MocnegHaa CTPOKa NUCTUHIa ONpea en feT NepeMeHHyo primes B kayecTee obvexTa knacca Prime.
Kak koppekT™o BbizBaTe MeTog nextPrime, 4yTobbl NONYYNThL cnegylouee npocToe YWcno?

Bompoc 10.



class Point2D:

def __init__(self, x = 0, y = 6):
self.x = x

self.y

]
-

def translate(self, deltax = 0, deltay = 0):
"""CmecTuTb TOYKY MO ocu X Ha deltax
M no ocu y Ha deltay."""
self . x += deltax
self.y += deltay

Kakue 13 cnenyowmx dhparmeHToB Koga ABNAITCA KOPPEXTHON UHULMannsaumeii obbekTa knacca
Point2D 1 ucnonb3osanmnem metona translate?

# OparmeHT A

pointl = Point2D(3, 9)
point2 = Point2D()
point2.translate(20, 4)

# OparmenT b
Point2D = (3, 9)
Point2D. translate(S, —2)

# OparmenT B
point = Point2D([3, 91)
point.translate(5, —2)

# Oparment [
point = Point2D(7.0, 13.5)
point.translate(8.16, 12.1)

Tecr Ne3
(mposepsiet chopmupoarnocts OITK-2, OITK-2.2)
Bompoc 1.

MoHeTka MOXET nagate Nubo opnom, Nubo pelLkon. 3akoavpyem Npy NOMOLWW HYNA opna, a npu
NOMOLLYM eauHWLL! peLuky. Mbi xoTum nepebpaTh Bce BapWMaHThLl AECATUKPATHOrO nogbpackiBalus
MOHETKM ¥ NOCHMTATL, B CKOMbKMX M3 HAX HET BbiNageHuit 4Byx opnos noapsagd. Kakyw mogens
nepefopHOro anropuTMa Mbl MOXEM UCNONL30BaTL?

Bompoc 2.

Haszoeem YETHOE HaTYPANbHOE YMCNO N YETHONPOCTLIM, €CIW N HEe PaCKNadbiBaeTCs B NPOM3BEACHNUE
ABYX YeTHbIX Yucen (Hanpumep, 16 - He sBnReTcs YeTHonpocTbiM, a 10 - yeTHonpocToe). [laHo |mcno
n, HeobXxoaAWMO HATK BCE BO3MOXKHbLIE YETHOMPOCTLIE @ U b, Takme 4To a » b = n. Kakon u3 BapraHToB
nepeGopa Hanbonee onTumanex?

4. Ommemsme monsKo 00uH osarn,

1 A=1{2,4,6,.., n}, nponssoaum nepebop no MHoxecTsy X = A2,
1 A={1, 2...., n}, nponseogum nepebop no mMHoxecTsy X = AM2,
A=1{2 4,6,..., n/2}, npoussoaum nepebop No MHoxecTay A.

» A={1,2,..., n/2}, npouzsoaum nepebop No mHoxecTay X = AN2,

P



Bompoc 3.

AonycTum, Mbi XOTUM HaUTH MakcumMym yHKUMK f(X), onpeaeneHHon Ha MHOXKECTBE BEKTOPOB X =
(x1, x2, x3, . . ., X7), rAe Kaxabiin 3NEeMeHT KopTexa X npuHagnexur MHoxectsy {-2, =1, 0, 1, 2}.
CKONbKO BCEro BEKTOPOB Ham npuaercs nepebpars?

Bompoc 4.

MpeanonoXmumM, HT0 KOMNLIOTEPHLIN Naponk coaepxuT 8 CMMBONOB U3 MHOXeCTBa {a, b, ¢,..., z}.
CKONbKO pasnuyHbix Naponeit MOXHO chopMUpoBaTe U3 3TOro MHOXecTBa?

Bomnpoc 5.

lonycTuM, Mbl reHepupyem B NekcukorpauueckoM NopsaKe KOPTEXU ANuHbI 4 U3 INEeMEHTOB
muoxecTsa A = {1, 2, 3,..., 15}. Kakoi koptex GygeT natv cnegyowmm 3a koprexem (1, 15, 14, 15)?

Bompoc 6.
Mbt reHepupyem Bce N-KOPTeXW U3 aNeMeHToB MHoXecTsa A. Bubepute npasunbHble yTBEpPX] eHns:

8. Ommembme ece nodxoCAuiUe eapuaHmsi,

J Ecnu A = {0, 10, 100, 1000, 10000}, To cambiM NepBLIM NPW reHepauum B
nexkcukorpadu4eckom nopsake aomker belme koprex (0, 0, 0, 10).

L J EcnuA={1,5 7, 9} TO cneayiowme KOPTeXn HaxoaAaTcs B NeKcnKkorpabuieckom
nopaake: (1, 5,7, 9), (1,5, 9, 1), (1,5, 9,5), (1,5, 9, 7).

| Mpu nocelyernm koprexeii B NeKCUKOrpagMyeckom NOPRAKE Mbl NoCeLyaeM Kaxabii
KOpPTEX OAWH pas.

| TMpw noceweHnn kopTexen B NeKCukorpaduyeckoMm NOpAAKE Mbl NOCELLAEM KaxA bil
KOpTEX HeCKONbKO pas.

Bompoc 7.

MycTe AaHo mHoxecTBo A = {2, 3, 5, 7, 11}. BCnoMHUM UHAWAC KW aNropuTM NeKcukorpag Mueckon
reHepaupmu nepectaHoeok. BeiGepuTte BepHbie yTBEPKASHUA:

14. Ommembme ece nodxodauue sapuaHmbi.

Cneayiowen nocne nepecraHosku (7, 11, 2, 5, 3) 6yaer nepecraroska (7, 11, 5, 2, 3).

Ona nonydenns cneayowen 3a nepectanoekon (11, 7, 3, 5, 2) HeobxoqUMo yBenuunTL
ANemMeHT 2.

| Yrobbl nonyuuTh crieayouyo nepectaHosky nocne (3, 5, 11, 7, 2) HeobXoaUMO yBenuuTh

i Ana nonyyexus nepecranosku nocne (11, 7, 2, 3, 5) anropyTM NoMeHAeT MecTamu
3NeMeHTbI S 1 2.

[na nonyyenuna cneaytoweit nepectaroeky nocne (11, 5, 3, 7, 2) anroputm noMeHAeT
MecTamMu anemMeHTbl 3 u 7.

B Cneayiowen nocne nepectarosiu (2, 7, 11, 5, 3) 6yaet nepectaHoska (2,11, 3, 5, 7).

Bompoc 8.



PaccMOTpMM BOT TaKoit KOA:

1 def enumerate(A, n):

2 result = []

3 if n < 1:

4 return result

S for a in A:

6 result.append((a, ))

7 while len(result[8]) < n:
8 nextres = []

El for r in result:

16 for a in A:

11 newr = list(r)
12 newr,append(a)
13 nextres.append(tuple (newr))
14 result = nextres

15 return result
BbibepuTe BEPHDbIS YTBEPMAEHUA:

16. Ommembme 6ce nodxodsuiue sapuanime!

I | ONEemMeHT reHepupyemMoro MHoKecTea umeet Tun list.
|_| OTOT KOA reHepupyeT BCE KOPTEXU M3 3NEeMEHTOB MHOXECTBa A ANUHLI N.

E| Ecnu ocywjecTsutb Bbl3os dyHKUmum enumerate([1, 10, 0], 2), T0 B creHepupoBaHHOM
MHOXecTBe He Dyaer anemeHTa (10, 10).

D ONemMeHT reHepupyemMoro MHoKecTsa uMeeT Tun tuple.

|i| Bce creHepupoBaHHble 3NeMeHTbI XpPaHATCA B NaMATU U BO3BPALLAIOTCA KaKk pesynbrar
paboTbl hyHKLMKM enumerate.

[» ] OTOT KOA rEeHEPUPYET BCE NEPECTAHOBKM MHOXECTBa A ANWHDI N.

Bompoc 9.



Yucna OuboHauyn MOXHO NOCUUTATL C UCNONB30BAHKEM PEKYDPCHBHOIO anroputMa. Ero peanusyer
BOT aTa NporpamMma

def fib(num):
if num ==
return 6
elif num ==
return 1
else:
return fib(num—1)+£fib (num—2)

Myctb f(n) - 3TO peKy PPEHTHOS COOTHOLEHNE, KOTOPOE 331 3ET KONMUMECTBO BISOBOB dyHKUMM fib.
Kakoe u3 npegnoxerHux coorHoweruin sanaer f(n)?

Buumanue: f (n) 3agaer He n-e yucno ®rboHauun, a koNUYecTso Bu3oBoB (yHKUMK fib npu pacuere
aTore 4yucna.

Bul MOXETE NEPENnUCaTs 3TY NPOrPamMMy U NOIKCNEPUMEHTUPOBETE ¢ HEGONbLUMMMN FHEUEHUAMN N,

4. Ommembsme manbKo 00uH 0eas.
 HO)=1; f(1)=1; fn)=2f(n—1)+1
) H{O)=0; f(1)=1; f(n)=f(n-1)+f(n-2)
- HO)=1; f(1)=1; fln)=f(n—=1)+f(n-2)+1

v H(0)=1; f(1)=1, f(n)=f(n—1)+1

Bompoc 10.

KonuuecTso peKypCUBHLIX BLI3OBOB, KOTOPLIE COBEPLUATCS Npy pacuete uucen ®uboHadvuum
MCNONb30BaHMEM (DYHKUMWM M3 NpeablayLero Bonpoca pacTeT o4eHb BLICTPe Npu yeenudeHun n. 4ns
TOro YTobbt YCKOPUTE 3TY (PYHKUMIO MOXHO 3anOMUHATE BLIMMCNEHHDBIE 3HAYEHUs B OTAENBHON
CTRYKTYPE NaHHbIX, Hanpumep, B8 cnosape cache_dict, kak 3To caenano B 310N nporpamme:

def cached_fib(n, cache_dict):

if n in cache_dict;
return cache_dict[n]

else:
nl cached_fib(n—1, cache_dict)
n2 = cached_fib(n—-2, cache_dict)
cache_dict[n] = nl+n2
return nl+n2

Ecnu n>1, ckonbko Bbi3oBoB dyHkm cached_fib cosepwaeTes BO BPEMA BLIMUCEHUA BbIDAKEHNA
cached_fib{n, {0: 0, 1: 1})?

Bompoc 11.

Onpepenure, CKONBKO pa3 Ha 3kpaH Oy eT soiBegeHa cTpoka "Hop!" BOT Takon nporpammoit B
3aBUCUMOCTM OT 3HaYeHUs NapaMerpa n.

def printHop(n):
if n =
return
print("Hop!")
printHop(n // 2)



IIpumepHbIe 3a1aHUA VISl KOHTECTOB
KontecTsl mpeacTaBisioT co00ii HHTEpaKTUBHBIC 3a1aHus B cucteme Sunexc. Konrect, koTopsie
MO3BOJISIIOT aBTOMATU3UPOBAHHO MPOBEPATH MPOrpaMMbl, KOTOPBIE CTYAEHTHI OTHPAaBIAIOT B
Ka4yeCTBE PELICHHUIA.
OOBIYHO KOHTECT COCTOUT U3 3-6 3aaad. Ha pemenne 3a1a4 qaeTcst OTHON HEJICIH.
Wrtoru npoxoxaeHusi KOHTECTa OLICHUBAIOTCS MO CIEAYIOIIUM MIPABUIIAM:

- BCC IMOJIHOCTBIO PCHICHHBIC 3aJa4l COOTBETCTBYIOT OLICHKE «OTIIMYHO,

- Ooitee OHHOﬁ, HO MCHCC 4YC€M BCC IMOJHOCTHIO PCHICHHBLIC 3agadv COOTBCTCTBYIOT OIICHKC
«XOpOoLIO»,

- OlHA MOJIHOCTBHIO pCHICHHAA 3a/jada COOTBETCTBYCT OLICHKE «YJOBJICTBOPUTCIBHO»,

- MCHBIICC KOJIN4YCCTBO ITIOJIHOCTBIO PECIICHHBIX 3aJa4 COOTBCTCTBYIOT OLICHKC
«HCYOOBJICTBOPHUTCIBLHO.

Konrect Nel.
(mpoBepset chopmupoBannocts OIIK-7, OITK-7.1)
WuauBuayabHOE 3a/1aHUe TIPEICTABIISICT CO00M KOHTeCT B cucteme SHnekc.KonTect, KOTOphIit
OpraHU3yeTCs CIEeUUATBHO JJI TPYIIIBI CTYIeHTOB. [IpumepHbie 3a1auu:

3agaua 1.

Komnanus ManpunkoB HapBajia B caay si0aok. OHU XOTAT pa3AenuTh S0JI0KH MEXKIY cOO0M
IIOPOBHY, a TO YTO OCTaHETCs, OTAATh Mame Ha nupor. Onpeaenure, CKoJIbKO S0JI0K T0CTaHETCs
Ka)XJIOMY U3 HUX, a CKOJIbKO OHU OTJaayT MaMe.

dopmar BBOAA

B nepBoii ctpoke nonaercsa uncino N>0 - KoIM4ecTBO MaJIbUMKOB B KOMIaHuU. B BTOpoOit
cTpoke nojaercs yncio M>=N - KkoIn4ecTBO sS0JI0K.

dopMmar BbIBOJAA

BreiBecTn uepe3 mpoben JBa IENIBIX YHCIA: KOJIMYECTBO sIOJOK, KOTOPOE JIOCTAHETCS
KKIOMY U3 MATbYMKOB, U KOJTMYECTBO sI0JIOK, KOTOPbIE OHU OTAAyT MaMe.

3agaua 2.

Ha Bxop Bameit nporpamme onepatop Bacst BBoguT aBa uensix uncna, A u B. Ecniu A>B,
TO Tporpamma JOJDKHAa BBIBECTH UX CyYMMy, MHade BBIBECTH HMX MpousBeaeHue. IIpobnema
3aKJIF0YaeTcs B TOM, uTO Bacs meuaTtaer OBICTPO W MHOTA Me4YaTaeT He TOJIbKO HUGPBI, HO U
OykBbl. Bama nporpamma oykHa KOppeKTHO 00paboTaTh U ciydail olmMnO0YHOro BBOA.

dopmar BBOJAA

B nepBoii ctpoke nonaercs 3HaueHue A. Bo BTOpo#l cTpoke nojgaercst 3HaueHue B.

dopMmart BbIBOJAA

OnHO 4ncio, ABIAIONIEECS PE3yIbTaTOM BEIYUCICHHMN.

B ToM cnywae, ecnu B KayecTBe XOTsSI Obl OHOTO M3 3HAYEHUH OBLIO BBEACHO YTO-TO
OTJIMHAKOIIEECs OT IIEJIOr0 Yucia, MporpaMMa JOJIKHA HalleyaTaTh ' Bacsi, BHUMarenbHee' .

3amaua 3.

Ha Bxon mnopmaroTcst Tpu BeUIECTBEHHBIX uMcia. HamummTe nporpammy, KoTopas
OMpeIeNseT, BO3MOXHO JIM COCTABUTh TPEYTOJIbHUK C ITUHAMU CTOPOH, PABHBIMU 3TUM UYHCIIAM.
Ecnu TpeyroabHHK BO3MOXHO COCTaBHTb, TO OINPEAENIUTH, SBISETCS OH MPSMOYTOJbHBIM,
TYHOYTOJIbHBIM UJIM OCTPOYTOJIbHBIM.

dopmar BBOAA

B nepBoii cTpoke moaaercs mepBoe BEIIECTBEHHOE YUCI0. BO BTOPON CTPOKE BBOAUTCS
BTOPOE BEIIECTBEHHOE YUCIO. B TpeThe CTpOKE BBOAUTCS TPETHE BEIIECTBEHHOE YNCIIO.

P



dopMaTt BbIBOJA

Ecnu  TpeyroibHUK HENnb3s  COCTaBUTh, BbIBecTH Henb3s. Ecnu  cocraBisiercs
NPSIMOYTOJIbHBIM TPEYTOJbHUK, TO BBIBECTU CTPOKY [IpsSMOYTrOnbHBIN, €ciu CcOoCTaBiseTCs
TYNOYTOJIbHBI  TPEYrOJbHUK, TO BBIBECTH CTPOKY TyINOyronbpHBIM, WHAaYe BBIBECTH
cTpoky OCTpOyroabHBIN.

BriBomMast cTpoka HAYMHAETCS C 3arJIaBHOM OYKBBI, OCTaJIbHBIE OYKBBI CTPOYHBIC.

3anaua 4.

Ha Bxox momaercss HaTypaiabHOE YHCIO OoJbllie eauHUIbl. Hamummre mporpammy,
KOTOpasi ONPEACIISIET, SABJISETCS JIM YUCIIO TPOCTHIM.

[Ipoctoe uymciO - 1enoe TOJOKHUTEIBHOE YHCIIO, MMEIONEEe POBHO JBa Pa3IUYHBIX
HATYPaJIbHBIX JEIUTENS — SIUHUILY U CaMOro ceosl.

dopMmat BBOJA

Hatypanbnoe unciao 1<N<10000.

dopMaT BbIBOJA

Hamneuarats [Ipoctoe, eciiu uncio siBasiercst npocTbiM 1 CocTaBHOE B IPOTUBHOM CITyYae.

3amaua 5.

Ha 06paboTKy HOoCTyIaeT HaTypalbHOE YUCII0, He IpeBbimaromiee 10°.

HyxHo Hanucath mporpammy, KOTopas BBIBOAUT Ha 3KpaH CyMMYy IUGP YKcia, KOTOpbIE
nensites Ha yetbipe. Ecnu B uncne Het Takux nuudp, TpedyeTcst Ha 3KpaH BbIBeCTH NO.

®opmart BBOJA

HarypanbHoe uncio 0<=N<10°.

®opmar BbIBOJA

Cymma mudp uncna, kpataeix 4. Ecim Takux mudp wet, To No

3amaua 6.

Jlana ctpoka, cocrosiiiasi U3 CTPOYHBIX M IPOIUCHBIX JIATUHCKUX OykB. HaliTu B Hel
KOJIMUECTBO IIaCHBIX OYKB. [ TacHbIMU OyKBaMU B JJATMHCKOM ai(aBUTE CUUTAIOTCS OYKBBI «A»,
«E», «I», «O», «U», «Y».

dopMmar BBOJAA

B equncTBEeHHOM cTpoKe 3a1aHa ctpoka S. JlnuHa ctpoku He npebimaeT 1000 cuMBOIIOB.

dopMmart BbIBOJAA

OmHO YKCIIO0 - KOJTMYECTBO TJIACHBIX B CTPOKE S.

3agaua 7.

['1aBHBINM TPUHIMI TOPTOBIM HA OWpKE: JEHICBJIE KYIMUTh M MOAOPOXKe mpoaath. [lerp
pa3pabaThiBaeT HOBYIO AJITOPUTMHUYECKYIO TOPTOBYIO CUCTEMY, B KOTOPOI €My Ha/I0 ONPEAETUTh
CaMyI0 BBITOJIHYIO CJIEJIKY 3a IPEIbIAYIINN TePUO]l BPEMEHH TOPTOBIU (DMHAHCOBOTO aKTHBA.

Cnenka ogHOKpaTHas, CHayajla akTUB OJIMH pa3 MOKYIMAETCs M Yepe3 KaKoe-TO BpPEeMs
MpOIaeTCA.

Ecnu caenox ¢ monoXuTenbHbIM (PUHAHCOBBIM PE3YIbTATOM HET, TO BeiBecTH 0.0

dopmar BBOAA

B nepBoii ctpoke nonaercs oaHo yucio 2<N<100000.

anee cineqyeTr olHa CTpOKa, B KOTOPOW 3aJaeTCA MOCIIEIOBATEILHOCTh 1IEH Ha aKTHB B
TeueHue  uHTepecyrouiero  Ilerpa  mepuoma  BpemeHHM  JUIMHBI N JI€HCTBUTENIbHBIX
gucen 1.0<ai<500.0.

dopMmart BbIBOJA

Hamo BeiBecTn (priHAHCOBBINM PE3yJbTaT CaMOM BBITOJHOW CAEIKH C OKPYTJICHHUEM JI0
OJIHOTO 3HaKa moce 3ansaToi, 1160 0.0, eclii TaKyro CIEIKY HEBO3MOKHO OCYIIIECTBUTS.

KonTect Ne2
(mpoBepsiet copmupoBannocts OITK-7, OIIK-7.1)
1. Pa3pabotaiiTe HaOOp KJIaCCOB /JIsi MOJEIUPOBAHUS KAPTOUHON KOJIOIBI U OTIAEITHHOU
KapThl.
2. PazpabotaiiTe Kiacc 1 MOIETUPOBAHUS OTIEIHHON MEPCOHBI M HECKOIBKUX TMEPCOH,
KOTOpPBbIE€ B COBOKYITHOCTH COCTaBIISIFOT CEMBIO.

P



3. Paspabotats Ki1acc, KOTOPBIA MOJETUPYET OAHKOBCKUI CUET U THIIOBBIE ONEPAIHH T10

3TOMY CUETY.
KonTect Ne3.
(mpoBepsier chopmupoBarnHocTh OIIK-7, OIIK-7.1)

WupuBuayanbHOE 3aaHUe TpeAcTaBiseT coOoi koHTecT B cucrteMe Suaexc.Konrecr,
KOTOPBII OpraHu3yercs CHelHaabHO s TPYNIbl cTyAeHTOB. [IpuMepHble 3a1aun:

3amaua 1.

BBoaurcs uuciio n — pa3mep maxMaTHOM 10ockH. PaccraBbTe Ha gocke n ¢ep3eil Takum
00pa3oM, YTOOBI HM OJIMH HE OMJI Ipyroro. BeIBeAnTE MOMYUHBIIYIOCS TOCKY.

3amauya 2.

BBoautrcs umcno k — KomMyecTBO MpEaMETOB B PIOK3aKe, a TaKkKe YUCIO m —
MaKCHUMaJIbHBIN BEC IPEAMETOB, KOTOPBIE BBl MOXKETE MOAHATh. B ciieayromiel crpoke BBOAUTCS
k gmcen, 3amaronye Bec KaxKI0ro U3 MPEIMETOB, Jajiee CIeayeT cTpoka u3 k uucen, B KOTOpoOit
3aJ]aeTCsl LIEHHOCTh KaXJoro M3 mnpenMeroB. Halinure HaOop mnpenaMeToB MaKCHUMaibHON
[IEHHOCTH, KOTOPhIE YMEIIAIOTCS B PIOK3aK.

Konrect Ned.
(mpoBepsiet copmupoBannocts OIIK-7, OIIK-7.1)

1. Pa3pabotaiite CTPYKTYpy MAaHHBIX, KOTOpas HOAXOAUT MAJsl XpPaHEHUS BEKTOPOB
MIPOU3BOJIFHOW JIJIMHBI U peasu3yiTe (PYHKIUIO CIOXKEHHS BEKTOPOB M CKAJSIPHOTO
IIPOU3BEACHUS.

2. PaspaboraiiTe Kiacc, KOTOPBIA IO3BOJIIET XPAaHUTh MAaTPULI (HUKCHPOBAHHOTO

pasmepa U M03BOJISET IPOU3BOIUTH CIOKEHUE U YMHOKEHUE MATPHIL.

PeanuzoBars Meron ['aycca s pelmeHnsi CUCTEM JIMHENHBIX YPAaBHEHUN.

4. PeanuszoBarh ¢ HcoJb30BaHMEM Merojga Moure-Kapno amroput™m, urparommii B
KPECTUKH-HOJIHKH.

(98]

Kontect NeS.
(mpoBepsiet cpopmupoBannocts OIIK-7, OIIK-7.1)
3amaua 1.
Beepenmne

Ha Mapruadckmne koHdepe MM cofHpamTed yeerble co Beero Mapca. I8 npocTors 08 meHus MapcHaHCEHE
yUeHKe GepyT cefe BMECTD HMEH THCTHTETRHLE, TN PETHCTRENY KA yIarTHHE KoHeeHITH YEA3R -
BAET CIMODK CEOMX APYEel, C KOTOPRIMH OH XOMET NOCETHTE OIHY CERIMD padorsl koHdepenumn, Eoin amo
CORCEM 11[5..1(,],1(_1i-‘i '!.I"-'H_‘thl}i I:i.*IrI,L' He '!.-TI'[EJ.-‘I THRECTH l.'{'ﬁi* _:'J.P':r';iﬁ'l:i}, T¥ OH I'Ipl*l |)I:‘TH|,'TPL!1I|HH' }-‘R‘.‘t:jh-]nﬂ{"l’ I'I"!."G'I'ﬂl:i
cmucoe, Hanummre MPArpaMMy, CHIpe AeMHHNOYHY KIVTHYeCTRD YVYACTHHEDR CERIHH B KI:]'I'IZ1|'.IIZ1I-_r TIFAMET YYACTHE
ApeaceIaTe b BOHpepeHIHE 5.

Jagauue

Hamumute nporpaMsy, onpelensonryio KOTHUSCTR0 YYacTHHESE CeKIMH B KOTOPOH TPHMET yUacTHe Ipen
CONATETb KOUREDEHLIIME 5.

HcxonHbie naHHbIe

Mepras cTPOKA BROLA CONSPHHT QIHO YHCT0 5 (5 < 100) — wma [IpegcenaTens, BTORGR CTHKA COOSPEKT GIHO

ypean V(N = 100) —- KoTMSeCTRO MAPCHAH Hi kospepertn, CIemyiomme [V CTpoE COmepsar ciucky apyaed

FATETHCTPHPOBEHHBIK MapcHar ot 1 go Y, TTovMHEdTe, ¥To OTHOWEHNE 2pyviHbsl ¥ MAPCHaH BCernd BIaHMHDE,
Rame pemexte TOUTHHO VCMETh BWAATE 0TReT 3a 10 cexvam.

3agaua 2.



Beenenue

Ha mEoIBHYE HaVIHYE KOHGepeHIME cOBHPaloTed YHeHHEH W3 pasHuix mgon, [TpM perdcTpaiium g s
YUACTHHE KOHDEPEHLMM MOy IOPAIKOBEIH HOMED M VEATAL CIHCOK CBOMY IPY3eil, © KOTOPLIMM OH XO4eT
NECETHTE DAHY CEKLMIO PABOThL

3apanue

Hanuummre mporpammy, ONPeLelaionyie KVTHYECTED YHACTHHEOR CERKIIHK B KOTOPOH NPHMET YYACTHE MPe-
CenaTenk KoHpepernn &,

HcxonHble JaHHEIE

TMepsan cTpOKA BROAA COLCPHHT OLHD YRCA0 5 (Y = 100) — vomep [MpegcesaTens, BTOpas CTPOKA COLCPMHT
OEHO ureao N (N < 100 — KenHYecTEO yUeHHKOB Ha KOHpepeHwan, Cnegyiommne N CTPOK COMEEaT CITHCKH
Opy3cH 3APCrHCTPHPOBAHHEX YUCHHEDS o7 1 0o V. OTHOWeHMEe OpyvBL Brerda B3aHMHGE.

Bawre pemeHHe IVDKHO VONEeTH BEIATE OTEeT 34 10 cervHm.
3amaua 3.

B Qusuke n xumuu siBlieHUEM MEpKOJIALUM (OT J1aT. percolare, mpocauynBaTbCs, IPOTEKATh)
Ha3bIBACTCS SBJICHUE MPOTEKAHMS WM HE MPOTEKAHUSI )KUIKOCTEH Yepe3 MOPUCThIE MaTePHAIIBL,
JJIEKTPUUECTBA Yepe3 CMECh NPOBOJAIIMX M HENPOBOASLIMX YaCTUIl U JApYyrue HoJo0HbIe
npouecchl. Teopusi MEpKOISILMY HAXOAUT MPUMEHEHUE B ONMCAHUU PAa3HOOOPA3HBIX CHUCTEM U
SBJICHUH, B TOM YMCJIE TaKUX, KaK pPaCIpOCTPAHEHUE SMUAEMUI U HaJIeKHOCTh KOMIIbIOTEPHBIX
CETEH.

HexoTtopsle mpuMepsl 3a/1a4, KOTOPbIE PELIAIOTCs Yepe3 TEOPUIO NEPKOISILIUN:

e (CKOJIBKO Ha/l0 100ABUTHh MEIHBIX ONMUJIOK B SIIIMK C IECKOM, YTOOBI CMECh Hadyaja
MPOBOJUTH TOK?

e Kakoil mpoueHT JtoJeil TOMKEeH OBITh BOCTIPUMMYHUB K OOJIE3HH, YTOOBI CTasa
BO3MOYKHA SIUAEMUS?

Mpe1 OyeM MoJIenMpoBaTh Hallly CUCTEMY € ITOMOLIbIO KBaJIpaTHON peIeTKU pazmepa Nx
N. DieMeHThI peleTKU MOTYT ObITh JINOO MPOBOAALIMMY, J100 HenpoBoasumMHy. [IpenctaBpTe
cebe, 4TO MBI JIbeM JXUAKOCTh CBEpXY, B KJIETKH M3 BEPXHEro psaa pemeTkd. llpu stom
NPOBOJAIINE KIETKH 3aMOJHATCA U KHUJIKOCTh OyJEeT pachpOCTPaHATHCS Aajbllle MO COCEIHUM
IPOBOSIIMM KileTKaM. PacmpocTpaHeHune >XUAKOCTH HJeT Ju00 MO BEpTHKaIH, JHUOO Mo
TOPU30HTAJIH.

Bam HeoOXxoaumo y3HaTh, HPOCOYUTCS JU JKUAKOCTh CKBO3b HAIly CHUCTEMY, T.€.
pacIpoCTpaHUTCA JIM KHUJIKOCTb 710 HHXKHETO psiaa?

YcnoBue ¢ KapTUHKaMU MOYKHO TTOCMOTPETH BOT 371€Ch - https://yadi.sk/i/03cMioC03Tebs9

3anaua 4.

B HekoTopoii cTpane n ropoaos. IIpaBUTENbCTBO pelIMIO 3IEKTPUPHUIIMPOBATH BCE ITH
ropoja. [l Havana B k pa3nu4HbIX ropojax ObLIM MOCTPOEHBI AJIEKTpOCTaHuu. [[pyrue ropona
JIOJDKHBI OBITh CBSI3aHBI € JEKTPOCTAHIMAMMU JIMHUAMHU dJIeKTpornepenady. Mexy J1to0oii mapoi
TOpOAOB 1 M j MOXXHO TOCTPOWTH JMHHUIO SJIEKTPOTEpenad CTOMMOCThIO cij pyoOuseit. [locme
IpaXkJIaHCKOW BOMHBI CTpaHa HaXOJHUTCS B TIIyOOKOM KpU3HCE, IIOATOMY IMPABUTENHCTBO PEIINIO
MIOCTPOUTH BCETO JINIIb HECKOJIBKO JIMHUM 3JIeKTponepenad. KoHeuHo, rmocie mocTpouKu JUHUN
JIOJDKEH CYIIeCTBOBaTh IMyTh IO HUM OT JIOOOr0 TOpoja [0 HEKOTOpPOro ropoaa ¢
aneKkTpocTaHueil. Haliqure MUHUMagbHY0O BO3MOXHYK) CTOMMOCTBh ITOCTPOMKH BCEX
HEOOXOMMBIX JUIS 3TOTO JIMHUM 3JIeKTponepeaay.

dopmar BBOAA

B nepBoii ctpoke 3anmucansl nenble uncna h u k (1 <=k <=n <= 100). Bo BTOpOIi cTpOoKe
3anucanbl K pa3aMyHbIX LEIbIX YHCEN - HOMepa TOPOJIOB C 3JIEKTpocTaHIusAMU. B cnenyronmx n
CTpOKax 3amucaHa TabimIa cij pazMepa nx n, cocrosimas u3 neibix yucen (0 <= cij <= 105).
TapantupyeTcs, 4To cij = cji, ¢ij > 0 qua ' # 1, cii = 0.

dopmar BbIBOAA


https://yadi.sk/i/03cMioC03Tebs9

BriBeTe MUHUMAIBHYIO CTOMMOCTD JJIEKTPUGUKALIUN BCEX TOPOJIOB.
IIpoBepounas padora
(mpoBepsiet copmupoBannocts OITK-7, OIIK-7.3)
1. Pa3zpabotaiiTe sl Kaxa0d W3 3a1ad U3 NPEIbIAYIIETO HHAMBUIYATLHOTO
3aaHus HabOp TECTOB, MOKPHIBAIOIINI KpaltHHE CIIyuau KakKJ0W 3a1a4H.
2. IlpoBeppTe CBOE peIICHUE KaXIOW M3 3aJad W OPEAbIAYIIEro
WHIVUBUAYAIBHOTO 3a/JaHus C TIOMOIIbI0 cpeacTtBa Pylint u  ucmpasbTe
HalJIeHHbIE OMUOKHA 0(OPMIICHHS KOJIA.

3amaHus 1J151 KOHTPOJIbLHOM PadoThI
(mpoBepsier chopmupoBannocTs OITK-2, OITK-2.1)
B pamkax KOHTpOJIBHOM pabOTHI MPEIararoTcsl BOIMPOCHI, KOTOPBIE TTO3BOJISIFOT POBEPUTH

IIOATOTOBKY CTYJEHTOB II0 IIEPBLIM TPEM pa3aeiiaM.
1. PaccMoTpiM cTegyIionHi parMeIT MporpaMMel

I &, b =14, "123"
)

Kakue M3 0NepaTopos MORMHO HCIMEIOBATE BMECTO TOUCK B CTpoKe 27

O a == 18

O b= 18 / 4+(3-2}
O a= bs

| @ += ha3

Jd b=a4b

2. Kaguwe umena B EI'IE,[I_}'“'I'I:I.LEI._( NMEFOCEIMMEe ABAHETCH JOHEATBHBIMK, 8 KAKME rAaofaABHBIMMH Y

import math

1
2 a, b, c=12,13, -1
3 def dib, cl:
i r = br=2 d=asc
5 return r
6 printiimath.sqrtidib,cli—-b)/i2=a), {(—math.sqrri{dib,c)i—bi/{2=a))
I'nadansHoe NokaneHOR
a O ]
] O o
[ u] |
il O |
r ] o



3. UTo BRIBEIET HA SKEPAH CTEIYIIAS TPoTpaMa;

1 =z=—14
2 for wvalue in [3, 41, 12, 9, 18, 74, 15]
3 if value < 18
1 = % + value
5 print{xz}
o 2
0 12
O 154
O 164

4. TporpaMMIcT HATHCAT TPOTPAMMY, HOTOPAH BEBOINT 1A JRPAN NOXIPATINETTHE,

| def date{day, monthl:
2 return str{day)+"_"+str{month)
3 print{ CerogHa'+date{l3, "89"3}, ". MNozopaenAeM c JHeM nporpaMMicTa”’

Uro me ® HelcCTRHTETRHOCTH OY1eT BRBEIEHO Ha aHpaH?

O CerooWal3.e@9 . MMosdpasnAeM ¢ OHeM NPporpaMMUcTal

O CerogHa 13.89 MNazapasnfem © gHEM NROrPaMMAcTa!

O Cerofms 13.89 | NosAgpaeisem ¢ gHeM fporpammacTal

O B nporpakisie eCTh OIIAGKH, MOFToMY OHA HHYere He BREBSTET Ha 3KpaH.
5. Kagum GyaeT aHaYeHHE CIMCKA 15T MOCTe BRINOIHEHMA BOT TAKOH NMsO0rpamsb:

Bam oreer: 1at=[ 1.

LNAEATING LTRATRE VO MaRSE G

. CEMUIBED BOETO VEAIATENEH i TREETR CORAACTCR MOCTE BRITIOIHEHHT CAeOYIIILETD K034 H Ha CROARKO OEBEETOR OHH VEA SR BT

L lse=([C2). 01, 23] .[311]]1]

Bail oTRET: O3 aeTed M -

kb D A Bl LA AR

T. Cnemysiuas mporpsamMa BHB0aMT Ha JKPal ClMooK. o 970 56 cascok?

lat = [ 1, 5. B ]
lst.appendi[ 135 1}
print{lst}

b = 1s5t[3]
b.oappend { 1E8 )
print{lse}

L X

Bam ormeT:

Hhc dveniy Gharish Crisow



8. Ha npomuno# 1esmmME MEl FOBOPHTH 0 AMTOPHTME, KOTCPRH MeHEPHPYET Bre COMETAHHA. BoT ero noa:

BRE_e (e, M, k}:
def next_chossele, W, k} BraflepiiTe BEQHEIE YTECDPRLEEIN;

2 if lenaic) < k:

3 c.clear(} 1 DYHENWA text_chosds WOMGTRIYETCA AR TEHEQ@lWW A-craeTawnll Wi
q E£.extend range kil pHoecT IR {0 NV = 1} Gea mosTopoui,

i return tuple{range(k}} C  Texynes cOMETAHKE NPAHKTCA B TepexeHADit o TIo 3aBepImeHHED paboTn
E else; iy Hsu i & ¢ HEXOLATEI CABLY HILIEE DOmE T RHE,

7 1 = listic) r lf‘.lrlm:.- 1012 vy nrrey CULPICINTRIMEIIEEGE B AN BIEHLCRE 20 M,
[ Loextend{[F, #1J ORI 1T YRR Th, LT WM TPEGHRCD COPaTanHA.
5 j=#@ r Nacac  pwsona  doyuasnend next_chansal[2, 3, &, §], 1§, 43
18 whila 1[{1+1 == 1[f+1]: nopescHEDd ¢ Syger cowcos: [8, 1, 2, 6.
11 clil = i L &YHENMA next_chapse WCTIILSYETCS A0 TeHEpalKH MHOESCTEA b-
12 _i a= ] CIRMFTAHMIE n3 LIPHIAZR R FT D S e T
13 if § == k: ! Marcmegarim WIFETUR T, CTEIR [ H LI B LT
14 return Hone mext_choose(..., 12, 5) Gymer coserawme [11, 11, 11, 11, 11].

15 c[§] += 1
1E retarn tupleic)

O, Yot MEHITHPONATE CONMETENIH © IO AR BN G HCTHETRI 0T h’llull“ﬂl neEET _chanse, DITPELET YR B TONEAORM B0

1 def next_choose_replc, N, kl:
2 d next_choasefc, N, k)
3 if 4 is Wome:

4 return Hone

5 d = list{d)

E for i im ramge(len(d)):

7 d[il 1

B return tupledd)

B arom woge ape cukiikd. Henpagere mx:

I'I|'|'m:|-u o MR TS (B CT0RE Aomeinn fkTh

PREPIITOR

Bropes ausike umsog 1 cH B Cipose I] AUTET GRITh

ORERIR
LUk, DrmieThre e e ok e

O k-cogeTaHHH 083 MOBTOpeAME CTROrD HOALIDE, ekl S-pasMell s fes MOETOREHHA.
O ety vasn i 609 moavopeam il C10bion B, CRvIBED B Die = &) -008@Tas ai Ges Lo aprsmi

Cnmcok 3agaHuil K 3K3aMeHy

DK3aMeH 3akil4aeTrcd B pelleHuH KoHTecTa B cucreMe Snaexc.Konrecr. 3amanus
AQHAJIOTMYHBI TEM, KOTOPHIE Ial0TCS B KAUECTBE MHAUBUAYATbHBIX 3a/1aHUH.

[TpumepHbIe UHAUBUAYATbHBIC 3aJaHHS
B xauecTBe HHIWBUAYAJIbHBIX 3a)1aH1/11‘/’1 AAar0TCA MUHU-TIPOCKTHI, KOTOPBIC IMTO3BOJIAIOT
OIICHUTH C(HOPMUPOBAHHOCTH KOMIIETEHIIMHN TI0 pa3paboTKe MPOCTHIX MPOTPAMM JUIS 3a/1a4
aHaJIn3a JaHHBIX.
3ananus peanu3oBaHbl B cucteme SAnaexkc.KoHTecT, JOCTYM B 3Ty CUCTEMY IIPOUCXOIUT
yepe3 oHylaiH-kypce «O0paboTka JaHHBIX Ha s3bIke Python mist HaunHarOIux»

HNupuBuayanbsnoe 3ananue Nel. Ocnosul npocpammuposanus na ssvike Python.
(mpoBepsiet copmupoBanHocTs OIIK-7, OIIK-7.1)

AHamm3 KOTHPOBOK aKIMW SIBISIETCS BeCchbMa YBIEKaTeNbHBIM (M UISI  KOTO-TO
NpUOBUIBHBIM) 3aHATHEM, KOTOPOE B YEM-TO HAIIOMUHAET a3apTHbIE UTpbl. OIHAKO HaIIeH 1eTbI0
OyZeT MOHATh, KaK MOTYT BBHITJISIIETh TAaHHBIE U KAKUM 00pa3oM ¢ HUMH MOKHO padoTaTh.

Lens 3apanus
e HaiiTu, ckayaTh U U3y4UTh HAOOp JAaHHBIX;
e BcrnomMHUTH, Kak YMTATh JaHHbIE U3 (ailiioB;
e (CrenepupoBaTh aHAIUTUYECKUE TaHHBIE;
e [Ipoananu3upoBaTh JaHHbBIE: CKOJIBKO MBI MOTJIH ObI 3apaboTaTh, eciu Obl yMeIu
u/iealbHO UTPaTh Ha OUpPIKE;
e BusyanusupoBarh CBOM NPUOBLIH :)
Hab6op nannbix
Caiit Yahoo!Finance siBisieTcst XOpOIIUM MECTOM YTOOBI Ha4aTh U3y4eHHE UCTOPHUECKUX
JaHHBIX 0 Toprax Ha Oupkax B CIIA. Kaxgolt komnaHuu Ha OMpke MPUCBAUBAIOT KOPOTKHUN

P



Ha0Op CUMBOJIOB, KOTOPBIH €€ HACHTH(GUIUPYET (I0-APyroMy ITOT HaOOP €111e Ha3bIBACTCS THKED,
ticker). Harmpumep, kopriopanmst Apple umeer tukep AAPL, Microsoft - MSFT, Yandex - YNDX.

NuauBuayanbHoe 3aaanue Ne2. (nmposepsiet chopmupoBannocts OITK-7, OITK-7.1)

B 310 3amanuu BamieMy BHUMaHUIO MpeaiaraeTcs HaOOp NaHHBIX B BUIE csv-(Qailia, B
KOTOPOM COJIepKaTcsl TaHHbIe 0 maccaxkupax ¢ Turanuka. CkauaTh 3TOT HAOOP AAHHBIX MOKHO
IO CCBUIKE titanic passengers.csv

HabGop nanubix

Habop maHHBIX mpeacraBisgeT coboit csv-(aiil, B KOTOPOM KaXaas CTPOYKa COHEPIKHUT
JTAHHBIC HAa OJIHOTO Maccakupa. BOT ommcaHue CTOJOIOB, KOTOPBIC MPEACTABISIOT JJIS HAC
HHTEpEC:

Passengerld, ynukanbHbIi B ipezenax (aiisia uaeHTUGUKATOp MacCaxupa,
Survived, 0 ecnu macca>xup He BBDKHUI U | €Cli BBDKHII TIOCIIE KPYIICHUS;
Pclass, kmacc (ot 1 10 3), KOTOPBIM MYTELIECTBOBAJI TACCAKUD;
Last Name, amuiust maccaxxupa;
First Name, ums maccaxxupa,
Sex, mon naccaxupa (F — sxeHckuii, M — myxckoil);
Age, BO3pacT maccaxupa;
e Fare, croumocTs OmiteTa.

AHanuTUYECKUE JaHHbIE

JUJiss 9TeHHUsT UCXOJHBIX JAHHBIX U TIOJTOTOBKH QHAIMTUYCCKUX ITAHHBIX HCIOJB3YETCS
CTaHJapTHBIA MOJYJIb CSV.

NuauBuayansHoe 3aaanue Ne3. (mposepsietr chopmupoBanHocts OITK-7, OIIK-7.1)

B sToM 3amaHum BB MONpakTHKyeTech B uteHHH Excel'eBckux ¢aiinoB B ¢popmare xIs u
00paboTKe JaHHBIX ¢ MOMOIIbI0 6MOMMoTekn numpy. CkadaTh 3TOT HaOOp JaHHBIX MOXHO IO
ccpiike olympicsalltime.xls

Habop nannbix
B ¢aiinie ¢ uCXOAHBIMM JAHHBIMH HAaXOJUTCS EIWHCTBEHHBIM JHCT, coJepKaliuit
Oopiryto Tabauiy ¢ uToramMu ONMUMIUHCKUX UTP TS KaXI0H CTPaHBI:

® B IIEPBOM CTOJIOIIE PACIIOJIaraeTCsl Ha3BaHUE CTPAHBL;
® B crToNOI[aX €O BTOPOTO MO MATHIM HAXOAATCS JaHHBIE KacaTeNbHO JIETHHUX
OJINMITMMCKUX UTP: KOJWYECTBO WTP, B KOTOPBIX ydacTBOBaJla CTpaHA; YHUCIIO
3aBOEBAHHBIX 30JI0THIX, CEPEOPSHBIX U OPOH30BBIX MeJalei;
® B CTOJOIaX ¢ MIECTOTO MO JAEBATHINA HAXOIATCSA JAHHBIE O 3UMHHUX OJMMITUHCKHUX
Urpax.
AHanuTHdeckue JaHHBIE
JInst uTeHusl UCXOAHBIX JAHHBIX U MOATOTOBKM AHATUTHUYECKUX JIAHHBIX HCIOJb3YyeTCA
Moayib xlrd. Bel MOkeTe UCIIOIB30BaTh CAEAYIOMHN (YHKIIMOHAT 3TOTO MOIYJIS:

Oyukuus xlrd.open_workbook(filename) Bo3Bpaiaer oTkpbIThIN (aiin ¢ kauroit Excel ¢
umeneM filename.

Ecmu BBl OTKphUH KHHTY boOOk, TO MONyYUTh JHCT W3 OSTOH KHUTH MOXXHO C
ucnosnb3oBaHueM Merona book.sheet by index(idx), rae idx - HomMep JucTa B KHUre IO MOPSAKY
(mymepanus B Python nauunaercs c 0).

Ha nucre Ist momyuuTh COMCOK CTPOK MOXHO MpH oMol MeTofa Ist.get rows() (imydre
npeoOpa3oBaTh Pe3yNbTaT B CIIUCOK).



Kan(;[a;l CTpOKa Ha JHCTC MABJIACTCA CIHHUCKOM SYCCK. qTO6BI MOJIYYUTb 3HAYCHUC,
3amurcaHHoe B siueiike cell, MoskHO ncnonb3oBath aTpudyT cell.value.

Bonbire npumepoB MOHO HaiiTH 110 aapecy https://habrahabr.ru/post/99923/.

Barueii 3amaueii siBisiercs popMupoBaHie numpy-mMaccuBa Kak HTOTOBOE MPECTaBICHHE
AHAJIUTUYCCKUX JaHHBIX.

NupuBunyansHoe 3aganue Ned. (mposepsier chopmupoBannocts OIIK-7, OIIK-7.1)

B »TOoM 3amanum Bl OyneTe NMPaKTHKOBATHCA B YTeHUU xml-(ailyioB u ux oOpaboTKe ¢
nomotikio 6ubmuorexu pandas. {ns storo B Python cymectByer 6ubaunoreka Ixml. Ckauats sTOT
Ha0Op JaHHBIX MOYKHO I10 CChIIKE movies.xml.zip

Ha6op nannbIx
Bam Oyzmer mnpemnoxxeH xml-aiin, KOTOpBI mpenctaBiseT (QparMeHT BBITPY3KH
uHpopmanuu o punbmMax u3 6a3bl 1anHbpx IMDB.

OT0T (hail uMeeT CIenyoUIyI0 CTPYKTYPY (4TOOBI B 3TOM YOEIUTHCS, MOXKETE OTKPBITH
€ro B CaMOM IIPOCTOM TEKCTOBOM PEAAKTOpE):

<?xml version="'1.0' encoding="utf-8'?>

<collection>

<movie> <!--- Onucanue ogHOro0 GUiILMa --->

<title>'Breaker' Morant </title> <!--- Ha3Banue ¢punpma --->

<year>1980&60;/year> <!--- 'ox BbITTycKa --->

<cast num="42"> <!--- Cnucok akTepoB, NUM - CKOJIbKO aKT€POB CHUMAJIOCh B (DUIBME --
>

<actor>Brown, Bryan (I)</actor> <!--- ms aktepa --->

<actor>Henderson, Dick (II)</actor>

<actor>Gray, lan (I)</actor>

</cast>
</movie>
<movie> <!--- Cnenyoumii GpuibMm --->

</movie>
</collection>

BHEUIHUM siBJsieTcsl Ter </collection>, B KOTOPOM ONUCHIBAETCS BCSI KOJIIEKLUS (PUIBMOB
LEJIUKOM;

OTJIETbHBIN (UIIBM OMHUCHIBACTCS B TEre </movie>;

BHYTPHM KaXJOro Tera </movie> BJIOKEHbl CYIIHOCTH, ONHCBhIBaeMble Teramu </title>
(na3Banue (unabma), </year> (roj Bbimycka uiabma) u </cast> (CIUCOK aKTEPOB, KOTOPbIE UTPATTU
pOJIH B 3TOM (QHUIIBME);

y Tera </cast> ecTb mapaMeTp num, B KOTOPOM YKa3bIBaeTCsl IJIMHA CIUCKa aKTEpOB,
UTPaBIIUX B (PUIIbME.

AHanuTHdecKkue JaHHBIE

JUist 4TeHUsI UCXOAHBIX JAHHBIX W TMOATOTOBKM AHAJIMTUYECKUX JAHHBIX HCIOJIb3YyeTCs
Moay b Ixml. Ber MOXxeTe MCToNib30BaTh CIEAYIOMNN (DYHKIIMOHAT ATOTO MOTYJIS:

3arpy3utb ¢aiin u moctpoutb DOM-nmepeBo MOXHO TMpH MOMOIIM  (PYHKIHMH
etree.parse(filename), rae filename - ums xml-daiina.

Kak Tonpko Bbl moctpousiu DOM-aepeBo doc, mosiydnTh KOPHEBOM 3JIEMEHT MOXKHO IPH
oMoty meroaa doc.getroot().



VY snemenTa nepeBa node ecTh JBa MoJyie3HbIX arpulyra: node.tag (xml-Ter snemenTa) u
node.text (TEKCT, KOTOPBI HAXOJUTCS MEXKTY OTKPBHIBAIOIINM U 3aKPHIBAIOLINM TETOM, BKIIOYAs
poOeIBl M IEPEBOIBI CTPOKH).

PexypcuBHO 00OHTH aepeBO HauumHas € y31a node MOXXHO TIpH IOMOIIM TaKON
KOHCTPYKLIUH:

for item in node.iter():

# obpabaTbIBaeM y3ein item

NuauBuayansHoe 3aaanue NeS. (mposepsier chopmupoBanHocts OITK-7, OIIK-7.1)
MpI Bo3BpaiaemMcst K Ha0Opy JaHHBIX O BBDKUBIIMX Haccakupax Ha Tutanuke. CkavaTh
ATOT HaOOp JaHHBIX B (hopMaTe CSV MOXKHO IO CCBUIKE titanic_passengers.csv

Hab6op nanubix

HaGop manHBIX mpeacraBiseT coboit csv-(aill, B KOTOPOM KaXkaas CTPOYKa COIEPIKHUT
JTAHHBIC Ha OJIHOTO Maccakupa. BOT ommcaHue CTOJOIOB, KOTOPBIC MPEACTABISIOT JJIS HAC
UHTEPEC:

Passengerld, yaukanbHbIi B ipenenax ¢aiiia uaeHTuduKaTop naccaxupa;
Survived, 0 ecnu maccaxup He BBDKHI M | €CIIi BBDKHUII TIOCIE KPYIICHUS;
Pclass, kmacc (ot 1 10 3), KOTOPBIM MYTELIECTBOBAJI TACCAKHUD;
Last Name, pamuiust maccaxxupa;
First Name, nms maccaxupa,
Sex, mon naccaxupa (F --- ;xeHckuii, M --- My>KcKkoi);
Age, BO3pacT maccaxupa;
e Fare, croumocTs OmiteTa.

AHanuTUYECKUE JaHHbBIE

JUJiss 9TeHHUsT UCXOJHBIX JAHHBIX W TIOJTOTOBKH QHAJIMTUYCCKUX TAHHBIX HCIOJB3YETCS
CTaHJapTHBIA MOJYIb CSV.

3amava

OdeHb 9acTo MPH PEIICHNUH 3a7a9 00paOOTKHU TAHHBIX MPUXOIUTCS COTIOCTABIIATH JaHHBIE
U3 pa3HBIX UCTOYHUKOB. Bam Hamo OyneT mpoBECTH COMOCTaBICHHUE AAHHBIX U3 csv-(aiina u u3
BeO.

Bor sta crates B Wikipedia comepXHUT emie OJUH CIUCOK IMaccaXUpoB TUTaHHKA:
https://en.wikipedia.org/wiki/Passengers of the RMS Titanic.

Hepez[ BaMH CTOUT npo6neMa IMOHUMAaHUs, CYHICCTBYIOT JIM PACXOKIACHHUA B IBYX Ha60an
JaHHBIX U €CJIN A4, TO KaKU€ 3TO PACXOKIACHUA. ,Z[J'If[ OTOI'0 BBIITOJIHUTEC CICAYIOMIUC 3a1a4Yn:

® HamWIIuTe KOJI, KOTOPBIA YNTAeT CSV-(aii,

® HamumMTe KOJA, KOTOPHI aBTOMaTWyecku ckauuBaeT crpanuny u3 Wikipedia
(Mcmonb3yiTe MOIYJb requests);

® HamuIIMTe KOJ, T[O3BOJIIIOUIMM  pacmapcuTh cKayaHHyl html-cTtpanuily
BBITACKUBAET U3 Hee HeoOXoauMble JaHHble (Moayb Ixml + Bcmomuute XPath);

® MBI TIOHMMaeM, uTo cTpanua B Wikipedia MOXKeT M3MEHHUTHCS CO BPEMEHH BbIX0/1a
3TOTO Kypca, TOATOMY JUISI OTBETa Ha BOIPOCH BaM HEOOXOIMMO HCIOJIH30BATh
¢aiin titanic.html.zip.

Cnucok 3aganuii Kk 3a4ety B 3 cemecTpe
. (mpogepsiet chopmuposannocts OIIK-7, OIIK-7.1, OIIK-7.3)



B CJIydac yCIICUIHOT'O BBITIOJHCHUSA 3aJaHui ISt HH,Z[HBHIIy&HI:HOfI pa6OTI>I, 3a4cT
BBICTaBJIICTCS aBTOMaToM. B IMPOTHUBHOM CJIy4ac 3a4€T CTABUTCA HAa OCHOBAHHHU BBIITIOJHCHUSA
3alaHuA B KOMIIBIOTCPHOM KJIaCCC.

Bce 3amanns ucmons3yroT Moayau pandas, numpy, matplotlib u ctangapTHBIE MOIYNIH
python. 3acCUUTHIBAIOTCS TOJIBKO PEIICHHMSI, B KOTOPBIX HCIIOIB3YeTCs (PYHKIIMOHAT 3TUX MOIYJICH,
a He HalHMCaHUe PEelIeHHs Ha OOBIYHOM python ¢ HyIS.

1. Hanummure nmporpaMmy, KoTopasi mpeodpazyeT numpy-MaccuB B 00BEKT TUIA Series.

2. Co3naiiTe a1Ba 00BEKTA THUIIA Series C YUCITOBBIMU 3HAUYCHUSMH U CO3aNTe MPOTpaMMmy,
KOTOpAsi CKJIa/IbIBAECT U BHIYUTAET MOAJIEMEHTHO OJJMH OOBEKT U IPYTOil.

3. Hanmmmre nporpaMMy, KOTOpasi OTCOPTHPYET 3HAYEHUSI 00bEKTa THIIA Series.

IIpumep Bxona

IIpumep BeIXOOA

10

20

5

15

100

dtype: into64

s w N RO

25
0 10
3 15
1 20
4 100
dtype: into64

4. Hanmmre mporpamMmy, KoTopast Bctasisier cronder B Dataframe.

IIpumep Bxoaa

[Ipumep BrIXOMa

col2

10

20

5

15

100

dtype: inté64

s w N PO

coll col?2
10

20

5

15

8 100
dtype: int64

s w N RO
g w N

5. HanumuTe nporpammy, KoTopas Ha B cymlecTByronui Dataframe BcTaBisieT HOBBIN
cTonbell, 3Ha4YeHUsI B KOTOPOM TPECTABISIOT KBAAPATHBIM KOPEHb OT CYMMBI YHCEN B MEPBBIX
JIBYX CTOJ01aX (ITOCTPOYHO).

6. Hanmmmure nmporpammy, kotopasi oTOMpaeT B cymiecTBytomieM Dataframe’e Bce cTpokw,
B MIEPBOM CTOJIOIIE KOTOPBIX 3alMHCAaHO YETHOE 3HAYCHHE, a BO BTOPOM CTOJI0IIE — HEYETHOE.

7. Hanummre mporpammy, KoTopasi CKauMBaeT ¢ caiiTa cbr.ru MCTOpUYECKHE KYpPCHI
JI0JU1apa ¥ BU3YyaJIU3UPYET €ro U3MEHEHHUE 3a BBEJACHHBIN MPOMEKYTOK BPEMEHHU.



2. Ilepeyenb KOMIETEHIMIA, 3TAaNbl UX (POPMHUPOBAHUS, ONIUCAHHE NOKA3ATeNeH U
KpHUTEepPHEB OLCHHBAHUA KOMIICTEHUMI Ha Pa3JIM4YHBIX dTanax ux OpMHpPOBaHUS,
ONMCaHUe IIKAJIbI OCHUBAHNUSA

2.1. llIkana oueHnBaHusi cOPMUPOBAHHOCTH KOMIIETEHIIUI 1 ee ONUCAHNE

OnenuBanue YypoBHA CHOPMHPOBAHHOCTH KOMIETCHIIMA B MPOIECCE OCBOCHUS
JUCIATUTHHBI OCYIIECTBIISICTCS 110 CISAYIOIIEH TPEeXypOBHEBOW MIKaJIE:

Ilopozoswiii yposens - MpeaNonaraeT OTPaKeHNUE TEX 0XKHUIAEMbIX PE3yIbTaTOB, KOTOpPbIE
OTIPENIESAI0T MUHUMAIBHBIM HA0Op 3HAHWN W (WIM) YMEHUHM M (WJIM) HaBBIKOB, ITOJYYCHHBIX
CTYJCHTOM B PE3YJIbTaTe OCBOCHUS TUCIUILUIUHEL. [I0pOTOBEIil YPOBEHD SBISIETCS 00s3aTEIBHBIM
YPOBHEM JIJIsl CTY/ICHTa K MOMEHTY 3aBEpIIICHUS] KM OCBOCHHS JAHHOM TUCIIUILIHHEI.

IIpoosunymutii ypogens - IpeANonaraeT cnocoOHOCTh CTYACHTa MCIOJIb30BaTh 3HAHUS,
YMEHUSI, HABBIKK M (WJIM) OMBIT ACATEIBHOCTH, MOJYYCHHBIC MPU OCBOCHHUU TUCIUTUTMHBI, JUIS
pemrenus nmpodeccnoHanbHbIX 3a1a4. [I[poJBUHYTHIN YPOBEHD MPEBOCXOAUT MTOPOTOBBIA YPOBEHB
10 HECKOJIbKUM CYIIIECTBCHHBIM MTPU3HAKAM.

Buicokuii  yposens - mpeAnonaraeT crnocoOHOCTh CTYAEHTa HCIOJIb30BATh IOTCHIUAI
UHTETPUPOBAHHBIX 3HAHUH, YMEHUH, HABBIKOB U (WJIM) OMBITA JIEATSILHOCTH, MOJYYCHHBIX TPU
OCBOCHUW JHCIUIUIMHBI, JJIS TBOPYECKOIO peIIeHUs NPO(YEeCCHOHATBHBIX 3a71ad |
CaMOCTOSITEIILHOTO TIOMCKA HOBBIX TOJXOJOB B HMX PEIICHUH IyTeM KOMOMHUPOBaHHS U
WCIIOJIb30BAaHUsI HM3BECTHBIX CIIOCOOOB PEIICHUS MPUMEHHUTEIHLHO K KOHKPETHBIM YCIIOBHSIM.
Bbicokuii ypoBeHb IPEBOCXOAMUT TIOPOTOBBIN YPOBEHB IO BCEM CYIIECTBEHHBIM IIPU3HAKAM.



IIpunioxenne Ne2 k padoueiil mporpamMme AU CHHUIIIMHBI
«AJITOPUTMH3ALMA U IPOrPAMMHPOBAHHE»

MeToauuyecKkue YKazaHnus 1Jisl CTYACHTOB I10 OCBOCHUIO JUCHHUIIJIMHBI

OcHOBHOM (OpPMOH U3I0KEHHUS Y4€OHOro MaTepuala 1o JUCLUIUINHE «AJITOPUTMU3ALIMS
¥ IPOTPaMMHUPOBAHUE» SBISIFOTCS JICKIIUH, IPHYEM B JOCTATOYHO OO0JIBIIOM 00BEME. DTO CBA3aHO
C TeM, YTO B OCHOBE MH()OPMATHKH U IPOrPaMMHUPOBAHMS JIEKHUT OCOOBIH MaTeMaTH4eCKUMH
ammapar, ¢ MOMOIIBIO KOTOPOTO PEIIAIOTCS JIOBOJBHO CIIOKHBIE M TpoMO3akue 3aaadd. llo
OOJNBIIMHCTBY TEM IPEAYCMOTPEHbl NPAKTUYECKHE 3aHATHS, Ha KOTOPBIX IPOUCXOAUT
3aKpeIuIeHHue JIEKIIMOHHOTO MaTepualia IyTeM NPUMEHEHHs €ro K KOHKPETHBIM 33JadaM U
0TpabOTKa MPAKTUYECKUX HABBIKOB MPOTrPaMMHUPOBAHHUS.

I[HSI yCI€mHOIro OCBOCHUA AUCHUIUIMHBI OUYCHb BAXKHO PCIICHHUEC AOCTATOYHO OOJIBIIIOrO
KOJINYECTBA 3aj]ay, Kak B ayJAUTOPUH, TAK M CAMOCTOSTEJIbHO B KAa4eCTBE JAOMAIIHUX 3a/JaHUM.
[Tpumepsl pemieHust 3agad  pa3OuparoTCs HAa JIEKIUAX M NPAKTUYECKUX 3aHATUSAX, TNPU
HE0O0X0MMOCTH 110 Hambosiee TPYJHBIM T€MaM IMPOBOASTCS JOINOJIHUTENIbHbIE KOHCYJIbTALUH.
OcHoBHas Ooejib pCuICHUA 3aaa4 — IIOMOYb YCBOMTDH q)yHﬂaMeHTaJII)HBIG IIOHATHUA M OCHOBBEI
uHpopmatuku. s pemenus Bcex 3ajad HEOOXOAMMO  3HATh M IOHUMATh JICKIIMOHHBIN
Marepuasl. [loatomy B mpouecce u3ydyeHHs IOUCHMIUIMHBI — PEKOMEHAYETCS PETrYJISIPHOE
IOBTOPEHHE MPOIIEHHOr0 JIEKIIMOHHOIO MarepHuaia. Marepuan, 3aKOHCIIEKTHPOBAaHHBIA Ha
JEeKIHIX, HEOOXOAMMO JOMa eIle pa3 MpopadarbiBaTh W TPH HEOOXOAMMOCTH IOMOJHSTH
uHpopManrel, MOTy4eHHOW Ha KOHCYJIbTALUAX, MPAKTHUUECKUX 3aHATUAX WM U3 Y4eOHOH
nuTepatyphl. [1oMHBIA CIMCOK 3aJaHUil I CaMOCTOSITENILHON padoThI MO TemaM (pas3zeiiam)
mucuuiuiveel npuseneH B OYK B LMS Moodle «Anropurmuzanus u nporpaMMHpOBaHUEY, a
TaKXe B OHJIaitH-Kypcax Ha matdopme DemidOnline. Bonpocsl, BO3HHKarOMIHE B IPOIECCe WIN
10 UTOTaM pelleHMs] 3TUX 3aja4, MOXKHO 331aTh Ha KOHCYJIbTalUAX UK B popyme (dare) B OYK
B LMS Moodle.

Bosblioe BHUMaHME T0JIKHO OBITh Y/1€JIEHO BBIIIOJIHEHHIO JoMallHell paboTsl. B kauecTBe
3aJaHHid I CaMOCTOSTENIbHOW pabOThI IoMa CTYACHTaM IMpeajiararoTcs 3a/1a4yi, aHaJOTHYHBIC
pa300paHHBIM Ha JIEKUIUSAX U MPAKTUYECKUX 3aHATHUAX WM HEMHOTO OoJjiee CIO0XKHBIE, KOTOpbIE
SABJIAIOTCA PE3YJIbTATOM 06’BCZII/IH€HI/I$I HECKOJIbKHX 0a30BBLIX 3aaad.

JUis TIpOBEpKHM M KOHTPOJISL YCBOEHHUS TEOPETHUYECKOro MarepHala, MpHOOpPETEeHHBIX
MPAKTUYECKUX HaBBIKOB pa0OTHI C arrapaTtoM COBPEMEHHON MH(POPMATUKH, B TEUEHHE O0yUEHUS
IPOBOJATCS MEPOIPUATHS TEKYIEH aTTecTalluu B BUE KOHTPOJIbHOM paboThl B 1-0M cemecTpe
U CaMOCTOATCIIbBHBIX pa60T BO BCCXCEMCCTpaxX H3YUYCHUSA AUCHHUILIIWHBI. Taxxe MMPOBOAATCHA
KOHCYJIbTallMM (IpU HEOOXOAMMOCTH) MO pa30opy 3aJaHuil Ui caMOCTOSITEIbHOM pPaboTHl,
KOTOPBIC BbI3BAJIM 3aTPYAHCHU.

B KkoHIle mepBoro cemectpa M3ydeHHs IUCLMIUIMHBI CTYJIEHTHI CHIAIOT 3a4eT, B KOHIIE
NIEPBOTO TO/Ia Kypca — 9K3aMeH, a B KOHIIE TPETHETO CEMECTPa — 3a4eT. 3a4eT [0 UTOraM IIEPBOTO
CeMecTpa BBICTABISETCS IO MTOraM TECTUPOBAaHMS M KpaTKoro coOeceloBaHMA 10 €ro
pe3ynbrataM. OK3aM€H [pPUHUMAETCS B KOMIBIOTEPHON ayJIuTOpUH, TI/€ CTyAECHTaM
IpeJUIaraloTcsi KOHTECTHI, cocTosAmMe U3 3-5 3amauy no Tematuke Kypca. Ha camocrosrensHyto
IMOATOTOBKY K 3K3aMCHY BBIJACIIACTCSA 3 JHs, BO BpEMs IMOATOTOBKH K 9K3aMCHY IMPEAYCMOTPEHA
IpyMIOBasi KOHCYJIbTALUS.

OCBOUTB BOIIPOCHI, U3JIara€MbI€ B IPOIECCE U3YUCHUS JUCHUILUIMHBI « AJITTOPUTMHU3ZALUS U
IPOTPaMMHUPOBAHUE» CAMOCTOATENBHO CTYACHTY KpalHe CI0XHO. DTO CBA3aHO CO CIOKHOCTBIO
M3y4aeMoro marepuaiga u OoJbIuM 00beMoM Kypca. [loaTomy mocemnieHrne BceX ayIuTOPHBIX
3aHATHUH SBJISETCS COBEPIICHHO HEOOXOIUMBIM. be3 yIopHBIX U peryaspHbIX 3aHATHI B TEUCHHUE
CEMECTpPa CaaThb 3a4CT U OK3aMCH IO MTOraM M3YUYCHHA AUCHUIUIMHBI CTYACHTY IMPAKTUYCCKU
HEBO3MOXHO.



