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KA®EJIPA Oo0meo0pa3oBaTebHbIe U CTIENUATbHbIE THCIUNIMHBI

PacnpenesieHne 4acoB JUCHHUILINHBI 110 ceMecTpaM / KypcaMm

Cemectp
(<Kypc>.<CemecTtp Ha 5@3.1)
Kypce>) Uroro
Henens 16 3/6
Bun 3anaruit v | PO | vIo PII
JIaGopatopHbIe 32 132 |32 (32
Hroro ayn. 32 |32 |32 (32
KonrakTHas padoTa 32 132 |32 (32
Cam. pabora 76 |76 |76 |76
HUroro 108 | 108 | 108 | 108
OCHOBAHHE

Y4eOHBIN TUTaH YTBEPKIEH YIEHBIM COBETOM By3a OT 15.04.2025 1. mpotokom Ne 11.

Pabouas nporpamma cocTtapieHa Ha OCHOBE pabodel MporpaMMbl YKa3aHHOW TUCHMIUIMHBL, yTBepxkaAeHHOH B PI'BOY
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(dhenepambHOTO TOCYIaPCTBEHHOTO OIOMKETHOTO 00pa30BaTEIFHOTO YUPEKISHHS BHICIIETO 00pa3zoBaHus «PocToBCkmiA
rocyaapcTBeHHbIH 3koHoMuueckuii yauepcureT (PUHX)» B 1. Uepkeccke KapagaeBo-Uepkecckoit Pecryomuku

[Iporpammy cocraBmi(u): K.3.H., A01., Parymmas E.A.;n.3.H. , goi. , lllep6akos C.M.

3aB. kadenpoii: k.3.H., noueHTt H.B. TpeTpsikoBa



1. HEJIX OCBOEHUSA TUCIUITJINHBI

1.1

3a7ad.

[Noyuenne mpencTaBIeHNS 00 aNTOPUTMHU3ALNH U IIPOrPaMMHIPOBAaHNY Ha s3bIke Python i pemenust npodeccrHoHaNBHBIX

2. TPEBOBAHMUA K PE3YJIBTATAM OCBOEHUSA JUCHUILJTUHBI

YK-1. CnocodeH ocyuiecTBJIsITh MOMCK, KPUTHUYECKUH aHAIU3 U CHHTe3 MH(OPMALMH, MPUMEHATb CHUCTEMHBIH MOAXO0X JIsI
peuieHUudA NMOCTABJICHHBIX 3a/1a4

OIIK-5. CnocodeH HCHOJIb30BATH COBpPeMEHHbIe HH(OPMALMOHHBbIE TEXHOJOIMM M MPOrpaMMHBbIEe CPeICTBA NPH pelleHHH
npogecCHOHAILHBIX 3a/1a4.

B pe3yabTrare 0CBOCHHUS JUCHHUIIJIMHBI oﬁyqamumﬁc;l JOJIZKEH:

3HaTh:

aNTOPUTMBI 00PaOOTKH JaHHBIX (COOTHECEHO ¢ MHAuKaTopoM YK-1.1)
OCHOBBI IpOrpaMMHUpOBaHus (cooTHeceHo ¢ nHAnKaropom OITK-5.1)

Ymern:

CTPOMTH AJITOPUTMBI JUTS PELICHUs TPUKIAIHBIX 3a7a4 (COOTHECEHO ¢ MHAMKaTopoM YK-1.2)
UCIIONIB30BaTh MH(OPMAIMOHHBIE TEXHOJIOTHH Ul PEIICHUs 3a/a4 MPOQeCcCHOHANbHON IEATENbHOCTH (COOTHECEHO C MHANKATOPOM

OIIK-5.2)
Buaaners:
MPaKTUYECKHUMHU HaBbIKaMH 0OpaOOTKU JaHHBIX JUISl pEIIeHHs 3a/ad Mpo(ecCHOHANBHON NSSITEIbHOCTH (COOTHECEHO C MHIUKATOPOM
YK-1.3)
MPAaKTUYECKUMHU HaBbIKAMU MPOIPAMMHPOBAHUS MPU PELICHUH 3a7ad MPpopeCCUOHATBHON NEATEIbHOCTH (COOTHECEHO ¢ MHIUKATOPOM
OIIK-5.3)
3. CTPYKTYPA U COAEPKAHUE JUCLHUIIJINHBI
Paznen 1. OcHOBBI AJITOPUTMHU3ALIUU
Buj 3ansiTus / Cemectp /| KoanuectBo
Ne HaumeHoBaHHe TeMbl, KPaTKOe COAEp:KAHHE Komnerenuuu
pa6otsl / popma ITA Kypc 4acoB
Jlaboparopnas padora 1.1. AITOPUTMBI M CTPYKTYPBI JAHHBIX.
[Tonsitue anroputma, nmporpammsl. [lepemennsie. Tunsl ganHbBIX. CTPOKH. TaGoparopmsie VK-1
1.1 | Maccussl. BBox 1 BbiBoA. IIprMEHEHHE aJrOPUTMHYECKOTO MBILIICHHS K SaAHSTIS 5 4 OIK-5
peuieHHIo 3a1a4. BeinonHenue nabopaTopHBIX 33/IaHUi € HCIIOJIb30BaHUEM
Python, Jupyter Notebook unu Colab.
JlaGopatopHast padota 1.2. JIuHeiHbIe 1 BETBSAIINECS AITOPUTMBI.
12 Jluneiinele aJTOPUTMEL. BetBnenns. VYcnosus. Brinonuenue JlaboparopHsle 5 4 YK-1
| mabopaTopHbIX 3aiaHui ¢ ucnons3oBanueM Python, Jupyter Notebook mm 3aHATHSA OIIK-5
Colab.
JlaboparopHas padota 1.3. [{ukiinueckue alropuTMbl.
HKJINYECKUe arOpuT™bl. Busl mukios. LUk o k kupd. Llukor
[{uknuyeckue anrop nibl 1MKII0B. LUK 1o Kosutekiy ukn no JaGopatopHsie VK-1
1.3 | cuerunky. Llukn ¢ npexycinoBueM u nocryciosueM. O6paboTka MacCUBOB. 5 4
. 3aHATUS OIIK-5
Beixon w3 uukia.  BeimonHennme — mabopaTopHbIX  3ajaHMEl  C
ucnonb3oBanueM Python, Jupyter Notebook mim Colab.
JlaGoparopnas padora 1.4. DyHKIUH U PEKYPCUBHbIE aJITOPUTMBI.
14 Iousitie noanporpammsl. [lepenaya u Bo3Bpar napameTpoB. JIokaibHbIe U JlaboparopHbie 5 4 VK-1
’ mobanbHeIe  TiepeMeHHble. Pexypcus. Brimonnenne mabopaTOpHBIX 3aHATHUSA OIIK-5
3aanuii ¢ ucnonszobanueM Python, Jupyter Notebook nnu Colab.
Tema. b .
€Ma. Hasbl IaHHBIX CamMocrosiTeabHast VK-1
1.5 | Tunsl 6a3 manHbIX. TUbl JaHHBIX B 0Oa3ax maHHBIX. CBa3u B 0asax 5 38
pabora OIIK-5
naHHbiX. TexHomorus 00pabOTKU JaHHBIX B 0a3ax JTaHHBIX.
Paznes 2. OcHOBBI NpOrpaMMupoBaHus Ha si3bike Python
Bun 3ansitus / Cemectp /| KonmuectBo
Ne HaumeHnoBaHue TeMbl, KPAaTKOe coep:KaHue KoMnerenuun
pabotsl / popma ITA Kypc 4acoB
JlaGoparopnast pabGora 2.1. MHcTpymeHTapuil pa3pabOTKH Ha S3bIKe
Python.
ytho JlaGopatopHbie YK-1
2.1 |Bson u BeiBox manHBIX. Cpena pa3pabotku. CHCTEMBI yIIpaBIEHHUS KOIOM. 5 4
o 3aHATHUS OIIK-5
Monynu. Math, NumPy. Beimonanenne nabopaTopHbIX 3amaHuil €
ucnonb3oBanueM Python, Jupyter Notebook mim Colab.
29 JlaGoparopnas padora 2.2. Pabora co cTpykrypamu faHHbIX Python. JlaboparopHsie 5 4 VK-1
" [Croucku.  Koprexxu. Cnosapu. IlpeoOpasoBanue paHHbIX. Cpesbl. 3aHATHSA OIIK-5




Huknuueckast o6paborka cmucka. [eneparop crmcka. BsimonHenue
nabopaTopHbIX 3ajaHuii ¢ ucnosib3oBanueM Python, Jupyter Notebook miu
Colab.
JlabopatopHas pabGora 2.3. OcHOBEI 0OBEKTHO-OPHEHTHPOBAHHOTO
nporpammupoBanus B Python.
23 IlonsTHE O0OBEKTHO-OPHEHTHPOBAHHOIO MporpammupoBanus. Kiacc. JlaGopatopHbie 5 4 VK-1
’ OObexr. MHkancynsiuus, HacnenoBaHue u noiaumopdusm B Python. 3aHATHSA OIIK-5
BeinonHeHne 1abopaTtopHbIX 3a1aHuil ¢ ucrnoib3oBanneM Python, Jupyter
Notebook miu Colab.
JlaboparopHas padota 2.4. Python amst penieHust aHaATUTHYECKUX 3a/1a4.
24 Bubnuorexka Pandas, ananmu3 u oOpaboTka paHHBIX. Busyanuzanus B JlaGopatopHbie 5 4 VYK-1
*" |matplotlib u seaborn. BsmonHeHHe Ta0OpaTOPHBIX 3aJaHHil ¢ 3aHATHSA OIIK-5
ucnons3oBanneM Python, Jupyter Notebook mm Colab.
Tema. OcHoBBI Web-pa3paboTku. CamocTosiTenbHas YK-1
2.5 5 38
Ocobennoctu web-pa3paboTku ¢ ucrnons3oBanueM Python. pabora OIIK-5
2.6 |IloaroroBka K MpOMEKyTOYHOM aTTeCTalluU 3ayer 5 0 grﬁé.l 5

4. POHJ] ONEHOYHbBIX CPEICTB

CrpykTypa W comepkaHue (OHAA OIEHOYHBIX CPEACTB AN TPOBEACHUS TEKYIIETO KOHTPOJS M IIPOMEXYTOYHOH aTTecTalnuu
npezncrasiensl B [Ipunoxkennu 1 k paboueil mporpaMme AUCHUILTAHEL.

5. YYEBHO-METOAUYECKOE U TH®OPMAILIMOHHOE OBECIIEYEHUE JTUCHUIIJINHbI

5.1. YueOnble, HayuHble U METOAUYECKHE U3TAHUSA

ABTODBI,
COCTaBUTENIU

3arnaBue

UsnarenscTBo, IO

bubGnuoreka /
KommuecTBo

Bopucenko B. B.

OCHOBBI IPOrpaMMHUPOBaHKS: yueOHOE TocoOue

Mocksa: MuTepHeT-

OBC «YHuBepcureTckas

VHuBepcurer OubINOTEKA OHITAHH)
WNudpopmanoHHbIX
Texuonoruit (MHTYUT),
2005
2 | Xaxaes H. A. [TpakTUKyM MO aNrOpUTMU3ALNK U MockBa: HarronanbHbIi OBC «YHuuBepcutTeTcKas
nporpaMmupoBanmio Ha Python: kypc: yueGHOe OTKpBITBI YHUBEPCUTET OubnmoTeKa OHIANH»
nocobue «MHTYUT», 2016
3 [MpuknagHas vHPOPMATHKA: KypHAI MockBa: YHUBEpCUTET OBC «YHuBepcureTckas
Cuneprus, 2019 OMOIMOTEKa OHIIANHY»
4 Jlarnosckwuii B. B. AnroputMbl 00paboTKM TaHHBIX: yuebHOe nocobue | HoBocuOupck: OBC «YHuBepcurerckas
HoBocubupckuii 6ubmoTeKa OHIAKH»
rOCyIapCTBEHHBIN
TEXHUYECKUH YHUBEPCHUTET,
2018
5 lonmuueaa O. J1, OCHOBBI AITOPUTMU3ALUHN U TPOTPAMMHUPOBAHUS: Mocksa: U3natenbcTBoO OBC «Znanium»
IMonos U.H. VueGHoe mocodue "®OPYM", 2021
6 Konpaes B./I., OCHOBBI AITOPUTMHU3ALMN 1 IPOTPaMMHUPOBAHUS: Mockga: 3narenbckuii ObC «Znaniumy»
I'arapuna JLI. VYyebnoe nocodue Jlom "®OPYM", 2022
7 I'ypukos C.P. OCHOBBI aITOPUTMU3ALMHU U IporpamMmuposanus Ha | Mocksa: OOO "Hay4Ho- 9BC «Znanium»
Visual C++: YyebHoe mocobue HU3aTEIbCKUI LIEHTP
NHOPA-M", 2022
8 I'ypuxos C.P. OCHOBBI aITOPUTMU3ALMY M TTporpamMmupoBanus B | Mocksa: OOO "Hay4no- OBC «Znanium»
cpene LAZARUS: Yue6Hoe nocobue U3IaTENbCKAM EHTD
NHOPA-M", 2023
9 I'ypukos C.P. OCHOBBI aITOPUTMU3ALHMY U IporpamMmuposanus Ha | Mocksa: OOO "Hay4uno- OBC «Znanium»
Python: YueGHoe mocobue M3/IaTeNbCKHUN IISHTP
NHOPA-M", 2025
10 |T'ypuxos C.P. OCHOBBI aITOPUTMHU3ALIMH M TTporpamMmupoBanus Ha | Mocksa: OOO "Hay4no- OBC «Znanium»

s3pike Microsoft Visual Basic: Yue6Hoe nocodue

M3aTeNIbCKUI LIEHTP
NH®PA-M", 2025

5.2. IIpodecconanbHbIe 6a3bl JAHHBIX U MHGOPMAIMOHHBIE CIPABOYHBIE CHCTEMBbI

HCC "KoncynsrantlIaroc"
HCC "Tapant" http://www.internet.garant.ru/
HarnmonansHast anexktponnas oubnuoreka (HOB) - https://rusneb.ru




5.3. [lepeueHb MpOrpaMMHOro odecrneyeHust

Onepanuonnas cucrema PEJ] OC
Python

Jupyter Notebook

Colab

Pandas

NumPy

Matplotlib

Seaborn

54. yqeﬁHO-MeTO}lI/l'{ECKI/le MaTepuaJibl 1151 06yqaloumxca C OrpaHUY€HHBIMHU BO3MOKHOCTHAMM 3/10POBbA

[pr HEOOXOMMMOCTH IO 3asBICHUI0 OGYYAONIErOCs ¢ OTPAHHYCHHBIMHI BO3MOXKHOCTSIMH 30POBbs y4eOHO-METOANYCCKHE MATEPHAIIBI
HPEROCTABISIIOTCSA B (hOpMax, afanTUPOBAHHBIX K OTPAHMYCHHUSM 3I0POBbS M BOCHPHUSTHA HHGbOpMauuu. st UL ¢ HapyLICHUSIMH
3penus: B hopme ayauodaiina; B nedarHoit popMe yBesmmdeHHbIM mpud oM. st UL ¢ HApYLICHUSIMHU CliyXa: B (JOpMe IIEKTPOHHOTO
JOKYMEHTa; B redaTHol ¢opme. Jlisi ULl ¢ HAPYIICHUSIMH OIIOPHO-/IBUraTeIbHOIO armapara: B (opMe 3JIeKTPOHHOTO JIOKYMEHTa; B
nevyaTHoit popme.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHME IJUCIIUITJINHBI

[Momemnienus 1uisi BceX BHIOOB pabOT, MPEIyCMOTPEHHBIX YYEOHBIM IUIAHOM, YKOMIUICKTOBAHBI HEOOXOMMMOMN CleNHaTn3upOBaHHOI
y4aeOHOI MeOeIIbI0 U TEXHUUSCKIMHU CPEACTBAMHU O0YIeHHS:

- CTOJIBI, CTYJIbS;

- MIEPCOHATILHBIN KOMITBIOTEP / HOYTOYK (TIEPEHOCHOH);

- IPOEKTOp;

- 9KpaH / UHTEPaKTUBHAS TOCKA.

JlabopaTtopHble 3aHSATHSA NPOBOIATCS B KOMIIBIOTEPHBIX KiaccaX, paboyme Mecta B KOTOPBIX OOOPYHOBaHBI HEOOXOAUMBIMH
JIMUCH3UOHHBIMUA W/WIIK  CBOOOIHO PpAaCHpPOCTPAaHSIEMbIMU MPOrPaMMHBIMH CPEACTBAaMH U BbIXOZOM B MHTEepHeT, W/mwinm B
CIIeLMATM3UPOBAHHBIX JIAO0PATOPHUSIX, IPEAYCMOTPEHHBIX 00pa30BaTEIbHON IPOrpaMMOii.

7. METOANYECKHUE YKA3ZAHUSA JJISA OBYYAIOIUXCSA 11O OCBOEHHUIO JTUCITUITJINHBI

Meroandeckue yka3aHHS 0 OCBOSHHIO AUCIUILTHHEI IpecTaBieHs! B [Ipunoxennn 2 x paboueil mporpaMMe TUCIUIIIHHEL




®OH/JI OLIEHOYHBLIX CPEJICTB

IMpunoxenne 1

1. Onucanue noka3arejieil 1 KpuTepueB OLIECHUBAHUSI KOMIIETEHIIMII HA PA3JIMYHBIX 3TaNax
UX (pOPMHUPOBaHUS, ONIMCAHUE KA OLlEHMBAHUS

1.1. [Toka3arenu u K

PUTCPUU OLICHUBAHUA KOMIICTCHITHH:

3VH, cocrasisromnie
KOMIIETEHIUIO

IToxazarenn
OLICHMBaHMS

Kpurepun
OLICHWBAHHMS

CpencTBa
OIIEHUBAHMS

VYK-1: CriocobeH ocymecTBIATh MOUCK, KPUTHIECKUH aHAIHN3 U CHHTE3 HH()OPMAITIH, TPUMEHATH CHCTEMHBIH ITOIXO IS

PEIIEHUS TOCTABJIE

HHBIX 3a1a4

3HaTh: AJTOPUTMBI OOPa0OTKH | 3HAET TOHATHS  AJNTOPUTM, | TIOMHOTA W comepkarensHocts | T — Ttect (1-5), 3 —
JIAHHBIX nporpamma, NepeMeHHbIe, | OTBeTa Bompockl K 3adery (1-
THUIIBI JAHHBIX yMEHHE IPUBOANUTH NPUMEPHI 20)

YMeTh: CTpPOUTH aNTOPUTMBI | CTPOUT JMHEHHBIC | MOJHOTa M cojaepxarensHocTh | JI3 — maGoparopHbie
JUIL  pEIeHWs]  NPHKIAJHBIX | aJTOPUTMBI, LUKJIMYECKHUE | OTBETa 3aganust (3amaHus 1.1-
3a1a4 JITOPUTMBI YMEHHE IPUBOANUTH IPUMEPHI 1.4)

yMeHHe CaMOCTOSTENILHO

HaXOJHTh peeHne

MOCTaBJICHHBIX 33724
Braners: NPaKTUYECKUMH | pa3pabaThIBacT NOJIHOTa W COAepXkaTenbHocTh | JI3 — mabopatopHbie
HaBBIKAMH OOpa0OTKM IaHHBIX | MOANPOrPaMMBI, HCIONB3YeT | OTBETA 3amanus (3amanus 1.1-
TUTSE peneHus 3a7ad4 | JOKaJbHBlE W  TJ00OAIbHBIC | YMEHUE IPHBOJUTH NIPHMEPHI 1.4)
npogeccHOHANBHON HIepEMEHHBIE, PEKYPCHIO YMEHHUE CaMOCTOSTEIILHO
JeATEeIEHOCTH HaXOIUTh penieHue

IIOCTaBJICHHBIX 3a/1a4

OIIK-5: Crioco6GeH UCnob30BaTh COBPEMEHHbIE HH()OPMAIMOHHBIC TEXHOIOTHH U MPOrPAMMHBIE CPEICTBA [IPH PELICHUH
npodeccHoHABHBIX 3a/1a4

3HaTh: OCHOBBI | 3HA€T TIOHATHS OOBEKTHO- | MOJHOTa M coaepxarenbHocTh | T — Tect (6-10), 3 —
MIpOrpaMMHUpPOBaHUS OPUEHTUPOBAHHOIO OTBeTa BOMPOCHI K 3a4eTy (21-

IIPOrpaMMUPOBAHUS YMEHHE IPUBOJUTH IPUMEPEI 36)
Ymers: UCIIONIb30BaTh | MCHOJIb3YET cpeny | mojHOTa W conepkartenbHocTh | JI3 — mabopaTopHbie
MH(OpPMALMOHHbBIE TEXHOJOTUU | pa3paboTKH, CHUCTEMY | OTBeTa 3aganust (3amaHus 2.1-
JUISt peeHus 3ajia4y | yrnpaBJeHUs KOJOM yYMEHHE PUBOANUTH NPUMEPHI 2.4)
npodeccrnoHanbHOM yMeHHe CaMOCTOSATEILHO
JeATeIbHOCTH HaxOIHUTh pemeHne

MIOCTABJICHHBIX 3a/1a4

Bnaners: MPaKTHIECKUMH | BBIIOJIHSET aHan3 U | IOJHOTa M coxaepxarensHocTs | JI3 — maGoparopHbie
HaBbIKAMU IIPOTPaMMHpPOBaHus | 0OpabOTKy  JAHHBIX, WX | OTBeTa 3aganust (3amanus 2.1-
npu pemeHnu 3a7la4y | BU3yaIH3aIHIO yYMEHHE IPUBOANTH MPUMEPHI 2.4)
npodeccroHaNbHOM yMeHHe CaMOCTOSTEIILHO
JIeSTeIbHOCTH HaXOJUTh peleHue

IIOCTaBJICHHBIX 3aJ1a4

1.2 lIkans! olleHUBaHUS:
Texylmuii KOHTPOJb YCIEBAEMOCTH M MPOMEKYTOUHAs aTTECTALUSA OCYIIECTBISETCS B paMKax
HAKOMUTENbHOM OamibHO-peiTHHrOBOM cuctemsbl B 100-0anibHOil mIKae.
50-100 6amnoB (3a4TeHO);
0-49 GanoB (He 3a4TEHO).

2. TunoBble KOHTPOJIbHBIC 3a/IaHUSl WJIM HMHbIe MaTepuHasbl, He0OXOAUMBbIEe ISl OLEHKH
3HAHUI, YMEHHUH, HABBIKOB U (1JIM) ONbITA 1eATEIbHOCTH, XapAKTePHU3YIOLIMX 3Tanbl GOPMHPOBAHHUS
KOMIIETeHIIMI B IpoLecce 0CBOeHHUsI 00pa30BaTe/bHOI MPOrpaMMbl

IlepemeHHbIE.
Tume! JaHHbBIX.
Crpoku.

el oA

Bonpocsl k 3auery

[TonsiTHE anropuT™Ma, MPOrpamMMBl.




5. Maccussbl.

6. BBox u BEIBOI.

7. JIuHEHHBIC aNTOPUTMBI.

8. BerBienus.

9. VYcnosus.

10. [luknuyecKue anropuTMBI.

11. Bunase! nuKiIos.

12. MK 10 KOJUICKIIHH.

13. Iluki 1o cueT4yuKy.

14. Tlukna ¢ mpeayciioOBHEM U MOCTYCIOBHEM.
15. O6paboTka MacCcHUBOB.

16. Breixox u3 nukna.

17. TlonsTHe noanporpamMmsl.

18. Ilepenaua u BO3BpaT mapameTpOB.

19. JlokanbHble U TI00abHBIC TIEPEMEHHBIE.
20. Pekypcusi.

21. BBox ¥ BBIBOJ IaHHBIX.

22. Cpena pa3paboTKH.

23. Cucrembl ynpaBJIeHHS KOJIOM.

24. Mopynu.

25. Cruckw.

26. Koptexu.

27. CnoBapu.

28. IlpeoOpa3oBaHue CTPYKTYp JaHHBIX.

29. Cpe3sbl.

30. [Mukimueckas oOpabOTKa CIHCKA.

31. I'eneparop crmcka.

32. TlonsaTne 00bEKTHO-OPUEHTUPOBAHHOTO IPOTPAMMHUPOBAHHSL.
33. Kmacc. O0bexT.

34. Uukancynsius, HacaeqoBaHie U moaumopdusm B Python.
35. bubnuoreka Pandas, ananu3 u 00paboTKa JaHHBIX.
36. Busyanu3zarust B matplotlib u seaborn.

3auemnoe 3adanue @GKAIOUaAem 064 6ONPOCA — OOUH MEOPEMUYECKUNl B0ONPOC U O0OHO
NPAKMUKO-OPUCHMUPOBGAHHOE 3A0aHUe U3 YUC/IA NPUBEOCHHBIX HUMICE 1A00PAMOPHBIX 3A0AHUIL.

Kpumepuu oyenusanus:

- 50-100 GannoB («3auTeHO») — U3JIOKEHHBIH MaTepuall (PaKTUYECKU BEpPEH, HAIU4YHE TIIyOOKUX
WCUEPIIBIBAOIINX 3HAaHWA B 00beMe MPOWACHHOW NPOTPaMMbl JMCHUIUIMHBI B COOTBETCTBHU C
MOCTaBJIEHHBIMHU MIPOrpaMMOI Kypca LEeNsIMHU U 33/ladaMy 00y4eHus ; TpaBUIIbHbIE, YBEpEHHbIC AEHCTBUS
10 TIPUMEHEHUIO TOJIYYEeHHBIX 3HAHWHA Ha TPAKTUKE, TPAMOTHOE W JIOTUYECKH CTPOWHOE H3JIOKEHUE
MmarepHaja Mpu OTBETE, YCBOEHHUE OCHOBHOI M 3HAKOMCTBO C JOMOJIHUTEIbHON JUTEpaTypoil; HaIuuue
TBEPJBIX M JOCTAaTOYHO IIOJIHBIX 3HAaHWA B 0OBEME MPOHIEHHOW MpOorpaMMbl IUCIHUILTUHBI B
COOTBETCTBUM C LEJISIMU O0Y4YeHHUs1, TPAaBUIIbHbIE AEUCTBUS 110 IPUMEHEHUIO 3HAaHUN Ha MPaKTHKe, YETKOEe
U3JI0KCHWE MaTepualia, JOIMYCKAITCS OTACIbHBIE JIOTMYECKHEe M CTHJIUCTHYECKHE TOTPEIIHOCTH,
00y4aromuicsl yCBOMJI OCHOBHYIO JIMTEPATYPY, PEKOMEHIOBaHHYIO B pabouell mporpaMme JUCIUILTUHB;
HaJIMYMe TBEPIBIX 3HAHWA B OO0BEME NPOIIEHHOTO Kypca B COOTBETCTBHHM C UEISAMU OOydeHWUS,
U3JI0KEHUE OTBETOB C OTIENbHBIMU OIIMOKAaMH, YBEPEHHO HCIPABICHHBIMU I1OCIIE JIOTIOJHUTEIbHBIX
BOIIPOCOB; MPABHIILHBIC B IIEJIOM JICHCTBHSI ITO MPUMEHEHUIO 3HAHUN Ha MTPAKTHKE;

- 0-49 GayoB («HE 3a4TEHO») — OTBETHI HE CBSI3aHBI C BONPOCAMH, HAIMYHE IPyObIX OIIHMOOK B
OTBETE, HEITIOHMMaHUE CYIIHOCTH HW3JIaraeMoro BOMpOca, HEYMEHHE NMPUMEHSATh 3HAHUS Ha TPaKTHKE,
HEYBEPEHHOCTh M HETOYHOCTH OTBETOB Ha JOMOJHHUTEIbHbIE U HABOSIINE BOIIPOCHI.



Tecr

. CTpykTypHpOBaHHe IIpOrpaMMBI B si3bike Python ocymiectisiercs

a. C momorrsio onepaTopHbIX cKoOOK begin ... end

b. C nomomuipto 3HakoB { }

c. C nmoMoInpIo OTCTYIIOB

d. C nomorursto TadaHIL

. B pesynbrare Boimonnenus koga [X**2 for x in range(5)] Oyxaet co3nan:
a. Cnucoxk kBagparoB yucen ot 0 1o 4

b. Koprex

C. Boznukner omubka

d. ®yukuus nHTEpBaa

. B s3bike Python ¢ynkims MokeT ObITh IepeiaHa B Ka4eCTBE apaMeTpa Ipyrou GyHKIUH
a. Tonbko B Buae lambda-Beipakenus

b. Jla moxer

Cc. Her He moxer

d. ®ynxuuii B Python we cymectByer

. Huknuueckue anropuTMsel peanu3yrorces B Python ¢ momoIbso KOHCTpYKIuit
a. if...elif ... else

b. def

C. define ...

d. for...in... u while ...

. bubnnoreka Seaborn npeaHa3HaueHa s

a. OOpaboTKM TaOIMYHBIX JAHHBIX

b. Busyanusaiuu qaHHBIX

c. Web-pa3pabotku

d. Pabothl ¢ cucTeMHBIMU (aitiaMu

. Koncrpykuwii if ... elif ... else npeanasnauena B Python mis peanusariiu
a. llukimyeckux aaropuTMoB

b. BerBsimuxcs aaropuTMoB

C. JIuHEHHBIX AITOPUTMOB

d. AHaTMTHYECKHX aITOPUTMOB

. Boipaxxenue ‘TIPUBET’[::-1] BeigacT

a. IMMPUBET

b. T
c. IIPUBE
d. TEBUPII
. Beenen cinoBapp d = {‘Poctop’’P®’, ‘Ilapwx':’®panuus’}. YToObl MNONIYy4YUTH CTpaHy, TIe
pacnionaraercs [lapux Hy>KHO UCIIOJIB30BaTh:!
a. d[‘Mapmx’]
b. Tlapwmx[0]
c. d[1]

d. find(‘TTapmx’, d)
. bubnuorexa Python, mno3Bossiromas 3ddexktuBHO 00padaThiBaTh ¥ aHAIM3UPOBATH JAHHBIC B
TabanuHOM hopme

a. MatPlotLib
b. SeaBorn

c. Math

d. Pandas

10. Pexypcus sto

a. TpueMm, Ipu KOTOPOM (PYHKIIUS BBI3BIBAET camy ceOs
b. crnenuanbHbIA THIT JaHHBIX

C. BapuaHT MaccuBa

d. komaHnpa BbIBO/Ia MH(OPMALIUH



Kpumepuu oyenusanus:

Jiis omHOTO OOYyUaromerocss GopMupyeTcst BapuaHT, coaepxamuid 10 Bompocos.
17-20 6annoB — tect mpoiineH Ha 85-100 %;

7-16 6amnoB — tect npoiiaeH Ha 35-84 %;

0-6 GanoB — TecT MpoiIeH Ha MeHee, YeM 35 %.

Maxkcumanvnoe koauuecmeo 6annoe 3a mecm — 20.

JlabGopaTropHble 3a1aHUA
JlaGopaTopHoe 3aganue 1.1. AATOpUTMBI U CTPYKTYPhI TaHHBIX.
[Tonstue anroputMma, nporpammsbl. Ilepemennsie. Tunbl nannbix. Ctpoku. MaccuBbl. BBon u

BBIBO/. HpI/IMeHeHI/IC AIITOPUTMHUYCCKOI'O MBIIIJICHUA K PCIICHUIO 3aaa4.

[lenp: 03HAKOMUTBCA C NEPEMEHHBIMM, TUIIAMU U CTPYKTYpPaMH JAHHBIX, [TOJIYYUTh YMEHUS IS

BBITIOJTHEHU A I[aJ'IBHefIIHPIX Ha60paTOpHHX 3a,I[aHI/II71, HU3Yy4YUTh IIPUEMBI BBOJIa U BBIBOA.

3anaHus:

3amanue BoinosHsercs B Colab win anasoruvHoi cucteme
Hcnonb3yiiTe mpeayioxkeHHBINH HA00p JTaHHBIX.

1. OTkpoiiTe OJIOKHOT C IPUMEPOM 10 JTAHHOU TeMe.

2. BeImontHUTE 33JaHKE 10 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Caenaiite BbIBOJIBI.

JIaGoparopHnoe 3aganue 1.2. JInHeliHbIe U BETBAIIMECS AITOPUTMBI.
JIunelinple anropuT™bl. BeTBinenus. Y cnoBus.
Llenb: O3HAKOMHUTBCSA C JIMHEHHBIMM M BETBSIIMMUCA QITOPUTMAaMH, MOIYYUTh YMEHMUS U

BBIITIOJTHCHU A I[aJII)Hef/'IHH/IX Ha60paTOpHI)IX 3aI[aHI/II\/JI, HU3Yy4YUTh HNPUEMbl NPUMCHCHHA AJITOPUTMOB IJIA
Ppa3INYHbIX 3a/1a4.

3anaHus:

3amanue BoinosHsiercst B Colab nin ananornuHoi cucreme
Hcnonb3yiiTe mpeaioxkeHHBINH HA00p JTaHHBIX.

1. OTkpoiiTe OJIOKHOT ¢ IPUMEPOM 10 JTAHHOU TeMe.

2. BeImloniHUTE 33JaHKE 10 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. CnemnaiiTe BEIBOJIEL.

JIaboparopHoe 3aaanue 1.3. [{uknnueckre alropuTMb.
Huknuueckue anroput™bl. Buabl mukiios. [Hukn mo koseknuu. [{ukn no cueruwky. Huka c

MMpeaAyCIOBUCM U ITOCTYCIIOBUCM. O6pa60TKa MacCuBOB. BrIXoa u3 1ukIia.

]_IGJ'IBZ O3HAKOMUTBCA C MNUKIMYCCKUMHU aJIrOPUTMAMH, IIOJIYYUTb YMCHUSA IOJid BBIIIOJIHCHHA

JanbHEUIITNX J'Ia60paTOpHLIX 3aJIaHUi, HU3YUUTh HNPUEMblI NPUMCHCHHA AJITOPUTMOB i1 PA3JIAYHBIX

3a7a4.

3amaHus:

3amanne Beimoaaserca B Colab nim ananornunoii cucreme
Hcnonb3yiiTe npeaiokeHHbIN HA00p JTaHHBIX.

1. OTkpoiiTe OJIOKHOT ¢ IPUMEPOM I10 TaHHOU TeMe.

2. BoimonHuTe 3a7jaHKe MO aNTOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Caenaiite BBIBOJEI.

JlaGoparopHoe 3ananue 1.4. DyHKIUU U pEKYPCHUBHBIE aITOPUTMBI.
[Tonartue mnonmmporpammsel. Ilepenaya u Bo3Bpar mnapamerpoB. JlokanpHble U TJ100aTbHBIE

nepemeHHsble. Pexypcus.

HCJ’ILZ O3HAKOMUTHECA C (I)YHKL[I/IHMI/I U PCKYPCUBHBIMH AJITOPUTMAMHU, INOJITYUYUTH YMCHHUA IJIA

BBIMOJHEHUS] JAlIbHEWIINX Ja0OpaTOPHBIX 3aJaHUM, W3Y4YUTh MpPUEMbl NPUMEHEHUs (QYHKIUN WU
aJITOPUTMOB JUIS Pa3IUYHbIX 3a1a4.

3agaHus:
3ananue BoinonHAeTca B Colab wiu ananornunoii cucreme



Hcnons3yiiTe npenioxkeHHbI HA0Op JaHHBIX.

1. OTKpoiiTe 6IOKHOT C IPUMEPOM I10 TaHHOH TeMe.

2. BoimonHuTe 33aHKe MO aIrOPUTMY, YKa3aHHOMY B OJIOKHOTE.
3. Cnenaiite BbIBOJIBI.

JIaGoparopnoe 3aganue 2.1. UacTpymMenTapuii pazpabotku Ha si3pike Python.

BBox u BeiBOj nanHbIX. Cpenma paspabotku. CucreMbl ympaBiaeHHss komoM. Mopaynu. Math,
NumPy.

Ienb: 03HAKOMHUTHCS ¢ HHCTPYMEHTaMU pa3pabOTKHU mporpaMm Ha Python, monyduts ymeHus s
BBITIOJIHCHHS JAJIbHEHIINX J1a00paTOpPHBIX 3aJaHui, WU3YYUTh INPHEMBbI PabOThI ¢ OMOIMOTEKAMU U
cpenamu pa3paboTKH.

Samanus:

3amanue Beimoanserca B Colab niu ananornunoii cucreme

Hcnonp3yiiTe npenioskeHHbI HA00p JaHHBIX.

1. OTKpoiiTe 6IOKHOT C IPUMEPOM IO JAaHHOH TeMe.

2. BeimonHuTe 33/1aHKE 110 AJITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CnenaiiTe BBIBOJIEL.

JIaGoparopuoe 3aganue 2.2. Pabota co ctpykrypamu qanabsix Python.

Cnucku. Koptexu. Crnopapu. IlpeoOpazoBanue manubix. Cpesbl. Llukiamdeckas o0paboTka
criicka. ['eneparop cnmcka.

[enb: 03HAKOMUTHCS ¢ U3MEHSIEMBbIMU H HEU3MEHSIEMBIMH CTPYKTYPaMH JaHHbBIX B si3bike Python,
MOJTyYUTh YMEHUS JIJISl BBIITOJIHCHUS JTadbHEHIINX JTa00paTOPHBIX 3aJlaHUH, U3YYUTh MIPUEMBI pa0OTHI CO
CTPYKTypaMu JaHHBIX.

3anaHus:

3amanue Boinosnsiercst B Colab nin ananornuHoi cucreme

Hcnonb3yiiTe mpeaioxkeHHBINH HA00p JTaHHBIX.

1. OTkpoiiTe OJIOKHOT C IPUMEPOM 10 JTAHHOU TeMe.

2. BeImontHUTE 33JaHKE 10 AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. Caenaiite BbIBOJIBI.

JlaboparopHoe 3amanue 2.3. OCHOBBI OOBEKTHO-OPHMEHTHPOBAHHOTO MPOTPAMMHPOBAHUS B
Python.

[TonsiTne 00BEKTHO-OPUEHTUPOBAHHOTO MporpamMmmupoBanus. Kmacc. OOwvekT. MHKamcymsims,
HacJsieJoBaHue U nonumop¢usm B Python.

[enb: 03HAKOMUTBCS € dNIEMEHTaMH 00BEKTHO-OPUEHTHPOBAHHOTO MPOTPAMMUPOBAHUSI Ha SI3BIKE
Python, momyunts yMeHHS HamucaHus OOBEKTHO-OPUEHTHPOBAHHBIX MMPOrPaMM, H3YUUTh IPHEMBI
paboThI ¢ KIaccaMu U OOBEKTaAMHU.

3amanus:

3ananue Beinonasercs B Colab wim ananornyHoii cucreme

Hcnonp3yiiTe npeasioxkeHHbIN HA00p JaHHBIX.

1. OTkpoiiTe GJIOKHOT ¢ TPUMEPOM I10 TAHHOI TeMe.

2. BeimonHuTe 33/1aHKE 110 AJITOPUTMY, YKa3aHHOMY B OJIOKHOTE.

3. CnemnaiiTe BEIBOJEL.

JIaGoparopHnoe 3aganue 2.4. Python ju1st pemeHust aHaIUTHYECKUX 3a]1a4.

bubmmorexa Pandas, ananu3 u o0paboTka maHabIX. Buzyanuzamus B matplotlib u seaborn.

Llenb: o3HaKOMHUTBCS ¢ OMOIMOTEKamMu B si3bike Python, momy4yuts ymeHus o0pabOTKH, aHAIN3a U
BU3YaIM3alMH JaHHBIX, U3yYUTh MPUEMBbI pabOThl ¢ OUOIHOTEKAMHU.

3anaHus:

3amanue BeinonHsercs B Colab win aHanornvHoi cucteme

Vcnonp3yiiTe npeiokeHHbli Ha0op JaHHBIX.

1. OTkpoiiTe 6JIOKHOT ¢ IPUMEPOM I10 TaHHOM TeMe.

2. BeinonHuTe 3a/1aHue MO AITOPUTMY, YKa3aHHOMY B OJIOKHOTE.



3. Coenaiite BBIBOJBI.

Kpumepuu oyenusanus (015 xasxcoozo 3a0anus).

9-10 OamnoB — 3aJaHuEe PEHIEHO B TIOJHOM OOBEME, CaMOCTOSATEIBHO BBHIOpAHBI BEpPHBIC
UHCTPYMEHTAJIbHBIE METOJBI M OMOJIMOTEKH, COCTABICH KOPPEKTHBIM MPOTPAMMHBIA KOJI, BBITIOJTHEHUE
KOJ[a POM30IILI0 0e3 OMMOOK U MOJIYYCH 3a/IaHHbIA pe3ybTaT, OTYET OPOPMIICH BEPHO U IIPEIOCTABIICH
Ha TPOBEPKY B YCTAaHOBJICHHBIH CPOK, OOYYarOIIUICS BEPHO OTBEYACT HAa BOMPOCHI IO 3a/aHUIO,
JEMOHCTPHUPYET HATHYNE TTTyOOKHUX HCUEPITBIBAIONINX / TBEPIBIX U JOCTATOYHO TOJHBIX 3HAHUH,

5-8 OamioB — 3aJaHUE pEHIeHO B TOJHOM oOOBeMe C HEOOJBIIMMH IOTPEHIHOCTSIMH,
CaMOCTOSITENIbHO BBIOPAaHbI BEPHBIC HHCTPYMECHTAJIbHBIC METOBI U OUOJIMOTEKH, COCTABIICH KOPPEKTHBIH
MPOrPaMMHBIN KOJI, BRITIOJHEHHE KOJa MPOU30ILI0 0€3 OMMOOK ¥ MOJIyUeH 3aJaHHBINA pe3ysbTar, OTYET
oopMIeH BEpHO M TMPENOCTABICH Ha MPOBEPKY B YCTAHOBJICHHBIH CPOK WM C JIOIYCTHMBIM
OMo3/1aHueM, OOyJarolIMiiCsl OTBEYaeT Ha BOMPOCHI IO 33JaHUI0 BEPHO, HO C OTACIbHBIMU
MOTPEIIHOCTSMHU ¥ OIIMOKAMH, YBEPEHHO MCIPABICHHBIMHE ITOCIIE JIOTIOJIHUTEILHBIX BOIIPOCOB,;

2-4 Gamta — 3aJjaHke PEIICHO YaCTUYHO, YACTUIHO BBHIOPAHBI BEPHBIC HHCTPYMEHTAILHBIE METOIBI
U TpPUEMBl pEIICHUs, TMPEICTaBICH HE3aBEePIICHHBIA WM COJACPKAIIMKA HEKOTOpPhIe OIIHUOKH
MPOrPaMMHBIA KOJ, OTYeT O(OPMIICH YaCTUYHO BEPHO W MPEIOCTABICH HA MPOBEPKY C JOMYCTUMBIM
OIO3J[aHMEM, OOYYAIOIIUICS OTBEYaeT Ha BOMPOCHI IO 33JaHUI0 YACTUYHO BEPHO, IEMOHCTPUPYS
HEKOTOPYIO HETOYHOCTh OTBETOB Ha JOIOJIHUTEIBHBIC H HABOSIINE BOTIPOCHI;

0-1 GayutoB — 3a/laHWe HE PEUICHO MM PEIICHO YaCTUYHO, YACTHMYHO BHIOPaHBI HEOOXOIUMbIE
WHCTPYMCHTAILHBIC METOJIBI U TIPUEMBI PEIICHUsS, TPOTPAMMHBIA KOJ HE TPEJCTABIICH WJIA COJCPKUT
rpyObie ONIMOKHU, OTYET He ODOPMIICH, OTUET HE C/IaH Ha MPOBEPKY B JOMYCTUMBIA CPOK, O0YJArOIIUICS
OTBEUYAET HA BOIPOCHI IO 33IAHUIO HE BEPHO.

Maxcumanvnoe konuuecmeo 6Gannoe 3a nadopamopuvie 3adanus — 80 (8 zadanuii no 10
oannos).

3. Meroan4yeckue MaTepuaJibl, OnpeaeJsone Npouelypbl OeHNBAHUS 3HAHUH, YMEHMH,
HABBIKOB M (MJIM) ONBITA JeSITeILHOCTH, XaPAKTEPU3YIOIIUX 3TaNbl GOPMUPOBAHUSA KOMIIETEHIM A

[Iponetyps! OlIeHUBAHMSI BKIIFOYAIOT B C€0S TEKYIIUI KOHTPOJIb M IPOMEKYTOUHYIO aTTECTALIHUIO.

Texkymuii KOHTPOJIb YCIIEBAEMOCTH IIPOBOJUTCA C MCIOJIB30BAHUEM OLICHOUYHBIX CPEICTB,
NPECTAaBICHHBIX B 1. 2 JAHHOTO MPHJIOKEHHsI. Pe3ylbTaThl TEKYIIET0 KOHTPOJIS JOBOJISATCS 10 CBEECHUS
CTYZIEHTOB J10 IPOMEXYTOYHOM aTTECTALUH.

IIpomexyTouHas aTrecTanus NpoOBOAUTCS B GopMe 3a4eTa.

3aueT NPOBOAMUTCSA IO PACHUCAHUI0 NPOMEXYTOYHOH arrectanuu. KoamdecTBOo BONpPOCOB B
3a4eTHOM 3a/laHuM — 2 (OJUH TEOPETHUYECKHH BOMPOC M OJHO IMPAKTHKO-OPHEHTUPOBAHHOE 33/IaHUE).
PesynpTarel arrecTanuu 3aHOCATCS B BEIOMOCTh M 3aU€THYIO KHWKKY cTyAeHTa. CTyIneHThl, He
IpOUIE/IINE MPOMEKYTOUHYIO aTTECTALMI0 MO TpauKy, AOHKHBI JIMKBUAMPOBATh 3a/l0JKEHHOCTh B
YCTaHOBJICHHOM IIOPSIKE.



[Tpunoxenue 2

METOJUYECKHUE YKA3AHUA 11O OCBOEHUIO JUCHIUIIJIMHBI

VY4eOHBIM MJIaHOM IIPEYCMOTPEHBI J1A0OPATOPHBIE 3AHSTHSL.

B xone 1abopaTopHBIX 3aHATHHA YIIIYOJSIOTCS M 3aKpEIUISIOTCS 3HAHUSA CTYACHTOB IO psay
BOIIPOCOB, Pa3BUBAIOTCSI HABBIKH MPAKTHYECKON PaOOTHI.

ITpu noaroToBke K 1a00PaTOPHBIM 3aHATUAM KaKIbIH CTYIEHT JOJKEH:

— U3YYUTh PEKOMEHIOBAHHYIO YUEOHYIO JINTEPATYPY;

— MOATrOTOBUTH OTBETHI HA BCE BOIIPOCHI 110 U3y4aeMOU TEME.

B mnpouecce moaroToBku K J1a0OpaTOPHBIM 3aHATUSM CTYACHTBI MOTYT BOCIIOJIB30BATHCS
KOHCYJIbTAlIUSIMU IIPENOIaBaTENs.

Bomnpocsl, HE paccMOTpeHHbBIE Ha TAOOPATOPHBIX 3aHATHUSX, TOJDKHBI OBITh M3YYEHBI CTYJICHTAMHU
B XOJI€ CaMOCTOATEJIbHON paboThl. KOHTPOIb caMOCTOATENBbHOM PabOThl CTYIEHTOB OCYLIECTBISETCA B
XO0Jie 3aHATUH TOCPEJCTBOM TECTUPOBAHUS M BBHINOJHEHUS J1a0OpaTOpHBIX 3amaHuil. B xoxe
CaMOCTOSITENIbHOW pabOThl KaXIblH CTYIEHT 00s3aH IPOYMUTaTh OCHOBHYID U 110 BO3MOKHOCTH
JOTIOJIHUTEIBHYIO JIUTEPATypy IO H3Y4aeMOH TeMe, BBIACINTb HEMOHATHbIE TEPMMHBI, HAWUTH HX
3HAYEHUE B SHLIUKIIONECINYECKUX CIOBAPSIX.

CTyzneHT AOKEH TOTOBUTHCS K IMPEACTOALIEMY J1a00paTOPHOMY 3aHATHIO 110 BCEM 0003HAUEHHBIM
B paboyei mporpaMMe AUCHUILIMHBI BOIIPOCAM.

JUis MOATOTOBKM K 3aHATHUSAM, TEKYLIEMY KOHTPOJIK M IPOMEXKYTOYHOM aTTECTallUU CTYAEHTHI
MOTYT BOCHOJIB30BaThCsl 3JIEKTPOHHO-OMOIMOTEUHBIMU cucTeMaMu. Takke oOydarouiuecs MOTYT B3STh
Ha JI0OM He0OXOIMMYIO JINTEpaTypy Ha aDOHEMEHTE YHUBEPCUTETCKON OMOIMOTEKN MIIM BOCIIOJIb30BATHCA
YUTAJIBHBIMU 3aJIaMU.



