degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

IIpopekTop mo y4eOHoii padoTe u
JOBY30BCKOI IOAT0TOBKE
A.A. BopoHos

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

N0 THCHUTIJINHE: Amnanu3 naHabeix Ha Python
10 HANPABJIEHHIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadenpa nHQOPMATUKH U BBIYUCIUTEIHLHON MaTeMaTHKU

Kypc: 2
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEXKYTOUHOH arTectauuu: 4 (BeceHHul) - nuddepeHunpoBaHHbIil 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexkuuu: 0 gac.
cemuHapsl: 0 yac.
nabopatopHsbie 3aHaTus: 60 yac.

Camocrostensnas padora: 120 gac.
Bcero gacos: 180, Bcero 3au. en.: 4

KonmnuecTBo KOHTpONBHBIX padoT, 3ananuil: 4

[Iporpammy cocrasuin: T.®. XupbsiHOB

[Iporpamma obcyxaeHa Ha 3aceqannu kKadenpsl THPOPMATHKH U BRIYUCIUTeNsHONU Maremaruku 06.02.2020



AHHOTANMA

HGJ'IL AUCHUIIJIMHBI — HAYYUTH O6y‘laIOH_II/IXC$I HCIOJIb30BAHUIO A3bIKa MPOrpaMMHUPOBAHUA PythOl’l, BKJIrO4as
€ro YHUKaJIbHbIC O0COOEHHOCTH CHHTAKCHCa U 6I/I6J'II/IOTCKI/I, JUIA peIICHUA MMPUKITAAHBIX U HAYYHBIX 3a/J1a4.

B xozne nanHOrO Kypca o0y4aromuiicsi OCBOUT UCIIOJIb30BAaHUE CIICAYIOINX TEXHOJIOTUI 1 OMOIHOTEK:
1. Mcrionp30BaHMe CUCTEMBI KOHTPOJIS Bepeus git.

. Utepupyemble 00BeKTHI, TeHEPATOPBI U comnporiecchl Ha Python.

. HexopupoBanue QyHKIIHIA U KJIACCOB.

. OOBEKTHO-OPUEHTHPOBAHHOE IPOTPAMMHUPOBAHHE.

. MHOronoTo4Hoe nporpaMMHUpOBaHUE.

. Busyanunzanus naHHbIX .

~N N L W

. O0paboTKa TaOMUYHBIX TaHHBIX.
8. DieMeHThl MAITMHHOTO 00YYCeHHUS.

Kypc mpennonaraer BBIIOJIHEHHE CEpUM JTa0OPATOPHBIX pabOoT, ONMHCAHUS KOTOPBIX IMOSBIAIOTCS Ha caite
Kypca B TEUEHHE CEMECTpa.

1. leau u 3apauu

eap AUCUMNIMHBI

OcBOUTh MHCTPYMEHTApHH fA3bIKA M OCHOBHBIX HaydHbIX OubOmuorexk Python pans anmanmmsa
IKCIIEPUMEHTAJIbHBIX JaHHBIX.

3agaum AU COMIIHHBI
— V3ydyeHune npoJBUHYTHIX BO3MOXHOCTEH si3bika Python 3;
— OCBOEHHE cpeapl Jupyter;

— ocBoeHHME MHCTpyMeHTapusi Oubnuorek Pandas, NumPy u apyrux mjist cumthiBaHus U 00pabOTKH
JIaHHBIX;

— o0ydeHue BU3yaJIM3aluy JaHHBIX cpeacTBamu Matplotlib, Seaborn un apyrux 6ubnuorek Python.
2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAIIPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

VYK-1.1 Ananusupyet 3aaady, BeIIEIASA 3TANbl €€ PEIICHHUS,
JIEHCTBUS IO PELIEHUIO 3a1a41

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3HPYET U BhIOMUpaeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! OCTaBICHHON

YK-1 CriocobOeH oCyIIecTBISTh ITOUCK, -

KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(popManny,
MPUMEHATh CUCTEMHBIN MOAXO ISl pELICHUS
[IOCTABJICHHBIX 3a7a4

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auM, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

YK-1.4 I'pamortHoO, JIOTUYHO, apryMeHTHpPOBaHHO
(dhopmupyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU

VK-1.5 OnmnpenensieT ©  OLEHUBACT  NPAKTUYECKHUE
MOCJIECTBUS BOZMOXKHBIX BApUAHTOB PELICHUS 3a1a4H

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3aj1a4y,

OIIK-1 Cnocoben npuMeHsTh HAMEUATh TIyTH €€ PENICHHs

(byHIaMeHTalbHbIE 3HAHUS, IOTy4YEHHbIE B
oOnacTy (pU3NKO-MaTeMaTHUECKUX U (MITH)
€CTECTBEHHBIX HayK, U HCIIOJIb30BaTh UX B

npo¢ecCHOHANBHON e TeNbHOCTH

OIIK-1.2 CnocobeH cTpOuUTh MareMaTH4YecKHUe MOJEIH,
MPOU3BOAUTH KOJMYECTBEHHBIE PACUETHI U OLICHKH

OIIK-1.3 CnocobeH ompeaensTs TpaHUIbl TPUMEHHUMOCTH
MOJyYEHHBIX PE3yJbTaTOB

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
OIIK-2 Crioco6GeH MCIob30BaTh COBPEMEHHBIE |BBIYUCIMTEIILHYIO TEXHUKY M CEpBHMCHI ceTH HHTepHeT B
nH()OPMAIIMOHHBIC TEXHOJIIOTUU U obmactu (cdepe) mpodeccrHoHaTHHON AeATEIIEHOCTH

HPOTrpaMMHbIE CPEACTBA IIPU PELICHNUH 3a1a4 OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
po(eCCUOHANBHOM IEATENBHOCTH, COOMIONAs  |MaTeMaTHYECKUE METOABl M TMPUKIAIHOE [POrPAMMHOE
TpeOOoBaHus MHYOPMALIMOHHOW OE30MIaCHOCTH  [obecrieyeHre Uil pelIeHMs  Hay4HbIX — 3a4ad B
npodeccuoHaIbHON 0bnacTu




OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAyYHO-TEXHUYIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

OIIK-4.1 Brnageer weTromaMu Hay4HOTO IIOMCKa |
WHTEJUIEKTYyaJlbHOTO aHalin3a WHGOpMalHud MpH PEIICHUN
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (W) TexHoJOorMYeckod wuHpopManmuu B OONACTH
npo¢ecCHOHANIBHON eI TeNbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TIPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETHYECKHE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEPUMEHTAITLHON
HayYHO-HCCIIEI0BATEIBCKOM,
U3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3paboTOK

OIIK-5.2 OOmagaerT CHOCOOHOCTBIO K OCBOECHHUIO HOBBIX
3HAHWW Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX cTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodecCHOHANBHON JKCIUTyaTaIuu

COBPEMEHHOMI 9KCIIEPUMEHTAIBHOMN
Hay4HO-UCCIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH M TEXHOJIOTUYECKOM )

anmaparypsl

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B M30paHHOI
MPEeIMETHOM 001acTH) U (MIIN) TEOPETUIECCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[1IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYUYHBIX OOBEKTOB U CUCTEM

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLIECCOB M SABIEHUH B
COOTBETCTBYIOIIUX HAYYHBIX 001aCTAX

[IK-1.6 3HaeT ocHOBHBIC TpaBWiIa TOBEJCHUS U PabOTHl B
COBpPEMEHHOI Hay4HO# 1abopaTopun

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MaTepuasbHble ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnameer HaBbIKamMu pabOTHI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB

[1K-2 CnocoGen aHanu3upoOBaTh MOTyYCHHBIE B
X0ZIe HayYHO-HCCIII0BATEIBCKON pabOThI
JAHHBIE U JIeTIaTh HayYHbIE BHIBOJIBI
(3aKTrOUeHMS)

[IK-2.1 Bnameer MerogaMu CTaTHCTHYECKOW OOpabOTKH U
aHaJIM3a HayYHbIX JaHHBIX

I[IK-2.2 YMmeer HaxOIUTh
OTIPECIISAIONINE H3y4yaeMoe SIBIICHHE,
YHUCIICHHBIE OIICHKH I10 MOPS/IKY BETHYUHBI

KJIIOYEBbIE  IapaMeTpbl,
U TPOU3BOIUTH

[MK-3 CriocobeH BbIOMpaTh U IPUMEHSTh
noaxozsuiee 000pyaoBaHIE, HHCTPYMEHTHI U
METO/Ibl HCCIICIOBAHUM IS peIlIeHHs 3a/1a4 B
n30paHHON MPEeAMETHOM 00IacTi

[IK-3.2 3naer o6macTy W KPUTEPUHM NPUMEHUMOCTH
UCIOJb3YEMBIX TEOPETUYECKUX IIOAXOIOB U  YMEHHE
OLICHUBATh TOYHOCTh MNPHUONMKECHHBIX aHAJIUTUYECKHX
METOJOB BBIYUCIICHUH

[IK-3.3 Ymeer npou3BOAUTH OLEHKY TOYHOCTH YHUCIECHHBIX
METOJIOB, HCHONB3yeMbIX Ha OBM, BBIYMCIUTENHHOU
CIIO)KHOCTH  WCIIONBb3yeMbIX  alTOPUTMOB H  o0beMa
TpeOyeMbIX BBIYUCIUTEIBHBIX PECYPCOB

[TK-4 CriocoOeH KpUTHYECKH OLICHUBATh
MPUMEHUMOCTb UCIIOJIb3YEMBIX METOIUK U
METOI0B

[IK-4.3 Cnocobern 000CHOBaTh NPUIHHHO-CIICIACTBEHHBIC
OTHOILLUEHHUSI UCTOJIb3YEMBIX IIOHATHI U MOJENEN

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUs! 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCHUIIMHBI 00Y4aIOIINeCs JOIKHbI

3HAThb!
- CHHTaKCH4€eCKHe KOHCTPYKUIUH (PyHKIIMOHAIBHOTO porpammupoBanus Ha Python 3;
- cunTakcuueckue ocHoBbl OOII-mporpammuposanus Ha Python 3;
- BO3MOXXHOCTH Hay4HbIX O0nOnuorek Python no aHanuzy naHHbIX.

YMETh!

- Paborars B cpene Jupyter;

- co3/1aBaTh ynTabeNbHbIC IPOTpaMMbl Ha si3bike Python B Tom uuciie B popmare Jupyter Notebook;
- ucrions3oBath Pandas, Numpy u apyrue Hay4dHbie OMOIMOTEKH TS aHATN3a JaHHBIX;
- BU3YaJIM3UPOBATh JaHHBIC M PE3YJIbTAThl aHAIN3A.

BJIAJIETD:




HuctpymenTapueM si3pika Python u HayuHBIX OMOIHOTEK U1 aHAIN3a IaHHBIX HA IIPAaKTHKE.

4. Conep:kanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbI (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHSATHH

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunaper | JlaGopat. paGoOTHI
pabora
1 Cucrema KOHTpOJIS Bepcuit git 2 4
) OOBEKTHO-OPUEHTUPOBAHHOE 6 12
nporpammupoBanue Ha Python.
3 @OyHKIMOHATBHOE  MPOTPAMMHUPOBAHUE 6 12
Ha Python
4 MHuoronotouHocTs B Python 6 12
bubnnorexn 00paboTku 1a
5 Uil 00paboTKM MaHHBIX U 20 40
BU3yaJIN3aIIH
6 DneMeHTBl MaIIMHHOTO 00y4YeHUs 20 40
Hroro yacos 60 120
IToaroTroBka K sK3aMeHy 0 yac.
Oobmas TpynoEMKOCTb 180 gac., 4 3au.ex.
4.2. Cogpep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)

Cemecrtp: 4 (Becennuit)

1. Cucrema KOHTpOJISA Bepcuid git

Co3nmanne u HacTpoiika penozutopusi. KiionupoBanue penosuropus. [loakimoueHne K ygaleHHOMY
peniozutopuro. Co3naHue KOMMHTA, CHHXPOHHM3alUsl C YIaJCHHBIM perosuropueMm. Pabora c
BETKAMU: CO3JJaHHE BETOK, CIMSHHE BETOK. PaspemeHne koH(uukTOB. OpraHuszanus padOTHl B
github: issues, projects.

2. O0BEKTHO-OPHEHTUPOBAHHOE MporpaMMupoBanue Ha Python.

[lonsitue oObexta u knacca. [lapagurmer OOIL. SOLID-mpunmumsl. Co3gaHue CTPYKTYpPHI
B3aMMOJICHCTBYIOIINX KiaccoB. «Maruueckue» weroasl kiaccoB B Python. Crarmueckue u
KJIaCCOBbIE METOAbl. AOCTpakTHbIE Kiacchl. J[eKOMMO3UIMSA HpOrpaMMbl Ha MOAYIH. MeHemkep
KoHTeKcTa. OOpaboTKa NCKITFOUCHHH.

3. ®yHKIMOHAIBHOE TporpaMMupoBanue Ha Python

Urepupyembie 00bekThI. ['eHeparopsl u urepatopsl. [IpuHnmn padotsl for. O0bexT range. KimroueBoe
cioBo yield. I'eneparopsi itertools. Componeccsl. Pabora ¢ daiinamu.

4. MHOTOnoTo4HOCTH B Python

[Torox u mpouecc. Ilepenada gaHHBIX MEXAY MOTOKaMU IpU noMomy pipe u odmeit mamstu. GIL.
Co3manne mpoIeccoB W MPOIECcCOB. ACHHXPOHHOE BBHIMIOJIHEHUE TOTOKOB. bubnuoreku threading,
multiprocessing u asyncio.



5. bubnuorexu st 00pabOTKK JaHHBIX U BU3yaIH3aIuN

[Moctpoenne rpadukoB mnpu momomu matplotlib. Hactpoiiku crtuneit odopmienuss rpadukos.
TpexmepHbie rpaduku, aHUMAaIHSL.

bubnuorexkn numpy, pytorch, s HayuHbIX BblunciieHHH. Co3naHHE TEH30pPOB M ONEpaluy Hal
Humu. CoelMHEHHE TEH30pOB, U3MEHEHHE Pa3MEpOB M MOpsiIka KoopauHat. Momyms numpy.linalg.
I'pad BeUUCTCHWIA.

Pabora ¢ 6a3amu nannbix, oubnmoreka sqlite3. Ilonarue pensiuoHHON 0a3bl qaHHBIX. S3b1k SQL.
Hanwucanue 3anpocoB k 6a3am JaHHBIX IpY oMol Oubianoreku sqlite3.

6. DneMeHTBl MAITMHHOTO 00yYCHHUS

Knaccudukanus 3agad MammHHOTO 00yUeHHUsS. AJITOPUTMBI PEIICHUS 33J1ad OOYUYCHHUS C YUUTEIIEM.
Jluneiinass perpeccus. ANTOPUTMBI KiIacCU(UKAIMK: JIOTUCTHYECKAsE PErpPecCHs, pearoime
nepeBbsi, kNN. Metonst knactepmsammu: k-means, EM, DBSCAN. Meronsl MNOHWKEHHS
pasmepuoctu: PCA, MDS, SNE. Ilepeobyuenue u perynspuszanus. bubnuoreka scikit-learn.

5. Onucanue MaTepuaJbHO-TeXHNYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHS 00pa30BaATEJIHLHOIO
npouecca 1no JUCUUILInHe (MOIYJII0)

- [lepconasibHBIE KOMIIBIOTEPEI;
- yueOHast ayTUuTOPHSI;

- MYJIETUMEIUHHBINA TIPOCKTOD;
- DKpaH.

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

1.

[Iporpammuposanue Ha Python 3 : IlogpoGHoe pykoBoacTso [Tekct] = Programming in Python 3 :

[yueb. mocobue aist By30B] / M. Cammepdui; niep. ¢ anmi. A. Kucenesa .— CI16 : CumBon-ITnroc,
2015 .— 608 c.

JomnonHutenbsHas auTeparypa

1.

A3zpix nporpammupoBanus PYTHON [Tekct] : yue6. nocodbue nist By3os / P. A. Cy3u .— 2 u3n.,

ucnp. — M. : Unrepuet-Yu-T1 Undopm. Texuonoruii : BUHOM. Jla6. 3nanwmii, 2007 .— 326 c.

2.

Azpik nporpammupoBanust PYTHON [Tekcr] : yue6. nocobue ans By3oB / P. A. Cy3u .— M. :

Untepner-Yu-T1 Undpopm. Texnonoruii : BUHOM. Jla6. 3nanwmii, 2006 .— 326 c.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

e AN O M

cs.mipt.ru/advanced python
https://tatyderb.gitbooks.io/python-express-course/content/
python.org

github.com

pythontutor.ru
https://www.coursera.org/learn/programming-in-python
https://www.coursera.org/learn/python-osnovy-programmirovaniya
https://stepik.org/course/512/syllabus

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUH 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha pabounx craniusx oOy4aronmxcs 10bKHa ObITh yeTaHoBiIeHa onepanuonHas cuctema GNU\Linux.



9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHCHUIIJINHBI (MO)_IyJ'lﬂ)

Kypc mpennonaraer BBIIOJIHEHHE CEpHM JIa0OPATOPHBIX palbOT, ONMHCAHUS KOTOPBIX MOSBIISIOTCS Ha
caiite Kypca B TeueHHe cemecTpa. IIpucyrcTBue Ha 3aHATHIX 0053aTENbHO, TOCKONBKY CYyTh 00yUeHUs
Ha JIaHHOM KypCe CBOAMTCS HE K IMPHOOPETEHHIO 3HAHUH, HO K YCBOCHHUIO HAaBbIKa MPOrPaMMUPOBAHUS
Y IPOEKTHPOBAHMSI IPOTPaMM.

JlcTaHMOHHOE B3aMMOJICHCTBHE O0YYarOIIUXCsl M MPEToIaBaTessl sIBISETCS BaKHOW COCTaBIISIFOIICH
4acThl0 OOyYEHHUS] M MPOUCXOAUT Yepe3 PErO3UTOPUH CHUCTEMbI KOHTpOJs Bepcuid git. OTCyTCTBHE
KOMMHUTOB B PEMO3UTOpUN (€CIIM OHO TpeAroaraiock JabopaTopHOi paboTol) WM OTCYTCTBHE
peakiuy Ha 3aMe4aHHs MPENoiaBareisl K KOOy SBISETCS TaKUM >K€ AUCHUIUIMHAPHBIM HapyLICHUEM,
KakK M HerocelieHne 3auaThid. Crada BBIOJTHEHHBIX paboT Ha «QIIeIKe» WM MO JIEKTPOHHOM HouTe
HE JOITyCKaeTCsl.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJIEHUIO: [Ipuxnagaeie MaTeMaTHKa U GU3NKA
npopuiIb NOArOTOBKHU: OO0was u npukiagHas Gusnka
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa MHOOPMATUKU U BBIYUCIUTEIHLHON MaTeMaTHKU
Kypc: 2
kBaTuuKkanus: OaxanaBp

Cemectp, hopMBI IPOMEKYTOUHOH arTectanuu: 4 (BeceHnui) - JlnddepeHunpoBaHHbIi 3a4eT

PaszpatGoTunk: T.®. XupbsHOB



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,
HNPUMEHSTh CUCTEMHBIN MOAXO ISl PELICHHS
MOCTABJICHHBIX 3a/1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIM3UPYeT U BbIOMpaeT
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

VYK-1.5 Ormpenenser W  OLEHHBAaeT  MPAKTHUYECKUE
MOCJIEICTBUSI BO3MOXKHBIX BAPHAHTOB PEIICHUS 33/1a491

OIIK-1 CniocobeH npuMeHSITh
(dyHIaMEHTAIbHbBIC 3HAHUS, MTOJTyUYCHHBIC B
obnact GpU3NKO-MaTeMaTHUECKUX U (HITH)
€CTECTBCHHBIX HayK, U HCIIOJIb30BaTh UX B
podeCcCHOHAILHOMN I TeIBbHOCTH

OIIK-1.1 CriocobeH aHanmM3upoBarh MOCTABICHHYIO 3ajady,
HaMeuarTb IIyTH €€ PEeLeHUs

OIIK-1.2 CnocobeH cTpOUTh MareMaTHYecKue MOJIENH,
MPOU3BOIUTH KOJTMUECTBEHHBIE PACUETHl M OLICHKH

OIIK-1.3 CnocoOeH omnpenensiTs I'paHULbl MPUMEHUMOCTH
HOJIyYECHHBIX PEe3YJIBTaTOB

OIIK-2 CriocobeH ucrnonb30BaTh COBPEMEHHBIE
UH(OPMAIIMOHHBIE TEXHOJIOTUH U

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHaNbHON AEITETBHOCTH

NPOTPpaMMHBIC CPEACTBA IIPH PCIICHUH 3a1aq OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
po(heCCHOHATIEHON JEATENBHOCTH, COOMIONAs | MaTeMaTHYECKUe METOAbl U TPUKJIAJHOE MPOrPAMMHOE
TpeOoBaHUA MHPOPMALIMOHHON O€30MIaCHOCTH  |obecreueHne  Ajis  pELIEHHMs  HAydHbBIX  3a1ad B
npodeccuoHaIbHON 00nacTu
OIIK-4.1 Brnageer weTromaMu Hay4HOrO TIOMCKa |

OIIK-4 CriocoOeH ocymIecTBIATE COOp U
00pabOTKy HAYYHO-TEXHUIECCKOH U (VITH)
TEXHOJIOTUYECKON MH(POPMAIHH /ISl PEIICHUS
(byHIaMEHTAIBHBIX U MPUKIIAJHBIX 33129

MHTEJUICKTYaJbHOTO aHaln3a HH(OPMALMH IPH PEUICHUU
3a7a4 npodeccHoHaIBHOM AesITeNbHOCTH

OIIK-4.2 3HaeT OCHOBHBIE UCTOYHUKU HAyYHO-TEXHUYECKOU
u (W) TexHoJorHueckod wuHpopManmuu B OONIACTH
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEACHUH
(byHIaMEHTAIBHBIX U TPUKJIAJHBIX
UCCIIeOBAaHUI M Pa3pabOTOK, CAMOCTOSTEIIEHO
OCBaMBaTh HOBBIE TEOPETHYECKUE, B TOM YHCIIE,
MaTeMaTHYECKHE METO/Ibl HCCIICAOBAHU, U
paboTars Ha COBPEMEHHOM dKCIIEpUMEHTAITLHON
Hay4YHO-HCCIIEI0BATEIBCKOM,
U3MEPUTEIbHO-aHATUTUYECKOH 1
TEXHOJIOTUYECKOH ammaparype

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
obnactu TEOPETHUECKUX u SKCTIIEPUMEHTAJILHBIX
UCCIIeJOBaHUN U pa3pabOTOK

OIIK-5.2 OOmagaer CHOCOOHOCTBIO K OCBOEHHUIO HOBBIX
3HAHWI Ha OCHOBE W3YYCHUS JIUTEPATyphl, HAYYHBIX CcTaTeit
U IPYTUX UCTOYHUKOB

OIIK-5.3 CnocobeH k mpodeCCHOHANBHOW JKCIUTyaTaIuu

COBPEMEHHOMI 9KCIEPUMEHTAIBHOMN
HAay4HO-UCCIIEI0BATEIbCKON
(M3MEpUTENbHO-aHATUTHYECKOH M TEXHOJIOTUYECKOH)

anmaparypsl

[IK-1 CnocoGeH m1aHupoBaTh U IPOBOAUTH
Hay4YHbIE SKCTIEPUMEHTHI (B U30paHHOI
MPEeIMETHOM 001acTH) U (MJIN) TEOPETUICCKHUE
(aHATMTHYECKIE M IMUTAIIMOHHEIC)
HCCIICAOBAHHUS

[IK-1.3 Bnageer KyapTypoi MOCTAaHOBKH HAay4YHOM 3aJlaud U
MOJEJINPOBAHUSI €CTECTBEHHOHAYYHBIX OOBEKTOB U CUCTEM

I[IK-1.4 VYmeer cTpoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

[IK-1.6 3HaeT ocHOBHBIC TpaBWiIa TOBEJACHUS U pabOTHl B
COBpPEMEHHOI Hay4HO# 1abopaTopun

I[IK-1.7 Cnocoben orneHuBarh TpeOyeMble  pecypchl
(MatepuasbHble ¥ BPEMEHHBIC) Ui IUIAHUPOBAHUS H
MPOBEICHUS HAYYHOTO SKCIIEPUMEHTA

[IK-1.8 Brnameer HaBbIkKamMu pabOTHI C COBPEMEHHBIMU
SI3BIKAMHU [IPOIPAMMHPOBAHUS M TPOTPAMMHBIMU TTaKETaMHU
ISl HAYYHBIX PacueToB




[1K-2 CriocobeH aHanu3upoBaTh MOMTyUYCHHBIC B

XOJIE HAYYHO-MCCIICIOBATEILCKON paOOThI
JIAHHBIC U JIeJIaTh HAyYHbIC BHIBOJIBI
(3aKITrOUYCHMS )

[IK-2.1 Bnangeer merojaMH CTaTHCTUYECKOW OOpabOTKU U
aHaJIM3a Hay4YHbIX JTaHHBIX

IIK-2.2  VYMeer HaxoOUTh  KIIOUEBLIC
OTIpECIAIONINE H3yYaeMoe SIBJICHHE,
YUCJICHHBIE OLICHKHU MO MOPSAIKY BEITUYUHBI

napamMmeTphl,
U IIPOU3BOIUTH

[1K-3 CnocoGeH BbIOMpaTh U MPUMEHSATH
noaxozsiee 000py10BaHHE, HHCTPYMEHTHI U
METO/IbI UCCIIEOBAHUH IS PELICHHS 3a]1a4 B
M30paHHON NpeMETHOM 00IaCTH

IK-3.2 3naer o0macTy W KPUTEPUHU TNPUMEHHUMOCTH
UCHOJNB3YEMBIX TEOPETUYECKUX IIOAXOIOB W  YMEHHE
OLICHMBATh TOYHOCTh HPUONMKEHHBIX AHATUTHUYECKHUX
METO/I0B BBIYMCIICHHMA

[IK-3.3 YmMmeer npou3BOANTE OLEHKY TOYHOCTH YHCIEHHBIX
METOJIOB, HCHOJB3yeMbIX Ha OBM, BbIUMCIHUTENHHOU
CIIO)KHOCTH  MCIIONB3yEMBIX  aJTOPUTMOB M o0beMa
TpeOyeMBIX BHIUHCIUTEIBHBIX PECYPCOB

[MK-4 CriocoOeH KpUTHYECKH OLIEHUBATh
MPUMEHUMOCTD UCIIOJIb3YEMbIX METOIUK U
METO/IOB

[MIK-4.3 CnocobeH o0060CHOBaTh NPUYUHHO-CIICACTBEHHBIE
OTHOIICHHS UCTIONB3YEMbIX TIOHITUH U MOJIeNIei

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare usydenus AMCUUIUIMHBL «AHanu3 naHHbIX Ha Python (JIOW)» obyuvaromuiicst JomkeH:

3HAThb:

- CUHTaKCHYECKHE KOHCTPYKIHMH (yHKIHOHAIBHOTO porpaMmupoBanus Ha Python 3;
- cuaTakcryeckre ocHoBbl OOII-mporpammupoBanust Ha Python 3;
- BOBMOXXHOCTH Hay4YHbIX OnOnmmorek Python o aHanm3y naHHBIX.

yMeThb:
- PaGorars B cpene Jupyter;

- co3zaBarh ynTabeabHbIC IPOrpaMMBbI Ha si3bike Python B Tom uncine B popmare Jupyter Notebook;
- ucnonb3oBath Pandas, Numpy u npyrue Hay4yHble OMOJIMOTEKH Ul aHAIIM3a JaHHBIX;
- BU3YaJIM3UPOBATh JaHHBIC M PE3YJIbTAThl AHAIN3A.

BJIaJeTh:

I/IHCprMeHTapI/IeM S3bIKa PythOl’l " HAYYHBIX OubIHoOTEK JJId aHaJIn3a JaHHBIX Ha MMPAKTHUKC.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

[Tpumep nabopaTopHOil pabOTHI 110 aHANKM3Y JaHHBIX, UCIOIB3YEMOH JJIsl TEKYILEro KOHTPOJIS:

3arpy31/ITe JaraceT titanic.csv ", UCIIOJIb3YySA OIMMCAHHBIC BBIIIC CIIOCOOBI pa6OTBI C JaHHBIMU, Haﬁ,E[PITe

OTBCTbI Ha BOIIPOCHI

1. Kakoe Konn4ecTBO My>KYHH W JKEHIIMH €xallo Ha Kopabne? B kadecTBe oTBeTa MPUBEANTE JIBA YMCIIA

4yepes mpooe.

2. Kakoif yactu maccaxxupoB yaanoch BeDKUTH? [locumraiite 100 BRDKMBIIUX HaccakupoB. OTBET
npuBeauTe B mpoueHTax (uncino B uHTepBane or 0 go 100, 3HaK mpoleHTa HE HyKEH), OKPYIJIUB 10

JIBYX 3HAKOB.

3. Kakyto momo maccakupbl IEPBOTO KJIacca COCTABISIIN Cpelu Bcex naccaxxupoB? OTBET MpUBEIUTE
B nponeHTax (uucio B uHTepBaie ot 0 no 100, 3HaK npoLeHTa He HyKeH), OKPYIJIUB A0 JBYX 3HAKOB.

4. Kakoro Bo3pacra 6putn maccaxupsl? [locunTaiiTe cpennee n MeauaHy BO3pacTa maccakxupos. B
KauecTBE OTBETA IPUBEIUTE J1BA YHCIIA Yepe3 Mpooe.

5.  KoppemupytoT nu 4ucio OparbeB/cecTep/cylpyroB ¢ 4YMcCioOM ponuteneit/mereit? Ilocumraiite
koppessinuio [lupcona mexny npusHakamu SibSp u Parch.

6. Kaxoe camoe momyJisipHOE KEHCKOE MMs Ha KopaOse? M3BiekuTe M3 MOJIHOTO UMEHHU Maccakupa
(rononka Name) ero simunoe umMs (First Name).

DTO 3aJaHWEe — THUIUYHBIA NPUMEP TOr0, C YeM CTaJKHMBACTCS CIICHUAIUCT IO aHAIW3Yy JaHHBIX.
JlaHHBIE OYEHBb PA3HOPOAHBIC W IIYMHBIC, HO U3 HUX TPeOyeTcsl N3BJIeYb HEOOXOMUMYIO HH(OPMAIIHIO.
[MompoOy¥iTe Bpy4dHYIO pa300parh HECKONBKO 3Ha4eHWH cronOma Name W BbIpaOOTaTh MPAaBHIIO IS
W3BJICYCHHS UMCH, a TAKOKE pa3/ieIeHHsI UX Ha KEHCKUE U MY>KCKHE.




Ecnu oTBeTOM SBISETCSl HELENOE YUCIIO, TO LENyI M APOOHYI0 4acThb HEOOXOAMMO pasrpaHUYMBaTh
TouKOH, Hanpumep, 0.42. [Ipu HeoOXOAUMOCTH OKPYTIIIHTE IPOOHYIO YACTh 10 ABYX 3HAKOB.

[IpumMep IOMOTHUTENBHBIX BOIPOCOB MPH CAAYE J1a00paTOPHON PabOTHI:

1. BeiOepuTe BepHBIE YTBEPKACHUS:

* OOBEKTHI ONUCHIBAIOTCS C IOMOIIBIO TPU3HAKOB

» OpHa u3 3a/1a4 MaIIMHHOTO 00yUYeHHs] — HAyYUThCS JIeNIaTh MPOTHO3bI ISl OOBEKTOB
* OpHa u3 3a/1a4 MalIMHHOTO 00yUYEHHsI — HAyYUThCSI JeJIaTh IPOTHO3bI U1 IPU3HAKOB
* [lpu3HaKy ONUCHIBAIOTCS C IOMOILBI0 00BEKTOB

2. Yo u3 3TOro — KOpPpPEKTHBIC Ha3BaHUS THUIIOB MPU3HAKOB?

* VYcroiunuBbIEe TPU3HAKU

* HerpuBunanbHbie IpU3HAKU

* HomunaneHbIE (KaTeropuasbHbIE) IPU3HAKU

* Yucnosble (KOJTMUECTBEHHBIE) TPU3HAKH

* buHapHbIe npu3HaKU

3. Kakue u3 3Tux 3aa4 sIBISIOTCS 33/1a4aMu KiaccupuKanuun?

» IlporHo3 oLEHKH CTyAEHTa MO MATHOAJUIBHON MIKajie Ha K3aMEHE M0 MAaIlMHHOMY OOY4YEeHHIO B
CIEeNYIOLIEH ceccuu

* [Ilownck rpynn noxoXKux I0Jab30BaTeNel HHTEPHET-Mara3uHa

* Paznenenne KHUT, XpaHAIINXCS B YIEKTPOHHON OMOINOTEKe, HA HAyYHbBIE U XYJ0)KECTBEHHBIC
* IIporno3 remneparypsl Ha CIEAYIOIIUI 1CHb

4. Kakast u3 3tux (ppa3 HanboJee TOUHO ONMUCHIBAET MepeoOyyeHne?

» IlepeoOyuenue — 3TO cuTyalusi, B KOTOPOH aJTOPUTM BBIAAET HEJETEPMHUHUPOBAHHBIE OTBETHI Ha
HOBBIX JaHHBIX (TO €CTh NPH Pa3HbIX 3aIyCKaxX Ha OAHOM U TOM K€ OOBEKTE MOXHO IOJIyYUTh pa3HbIe
MpeacKa3aHusl)

» IlepeoOyyeHne — 3TO CUTyalusi, B KOTOPOH aJTOPUTM MOKa3bIBAET OJMHAKOBO IUIOXOE Ka4eCTBO M
Ha oOydaronieil BEIOOpKE, M Ha HOBBIX JIAHHBIX

*  IlepeobyueHne — 3TO cuTyauus, B KOTOPOH aJrOPUTM YAacTO OTKA3bIBAETCS OT IMOCTPOCHUS
MPOTHO3a Ha HOBBIX JTAHHBIX.

«  IlepeoOydeHue — 3TO CHTyalys, B KOTOPOH aJTOPUTM IIOKa3bIBAET XOpOIIEe Ka4ecTBO Ha
oOydaroreii BHIOOpKe, HO TIPY 3TOM TIOXO Pa0OTAET Ha HOBBIX JIAHHBIX

4. [lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

[lepeuenp THMOBBIX 3a1aHui Ha AU PEPESHIMPOBAHHOM 3aUeTe:
1. Peanusyiite cBoi kmacc Complex 1151 KOMITJIEKCHBIX YHCET
» Jlo6aBbTe KOHCTPYKTOP Kilacca

» PeanusyiiTe onepauuy NpoBepKH Ha PaBEHCTBO, CIOXKCHHUS, BBIYMTAHUS, IPOU3BEACHUS U JEIICHUS
KOMIUIEKCHBIX umce (eq, add, sub, mul, truediv)

» Peanusyiite onepanuio Moays (abs)

+ Kilacc nomkeH 1aBaTh OCMBICICHHBIN BBIBOJ Kak IPH print, TaK ¥ MPOCTO MPU BBI30BE B SUEHKE
HOyTOYKa

2. Bam HyxHO y3HaTh gocTynHocTh Habopa [P anpecoB. HeaddexkruBHbIi BapuaHT mpenctaBieH
HWKe. Peanusyiite To ke camoe, HO ncnonb3ys threading.

3. Hamummre reHeparop, BBIBOJSIINI TIepBbIe n ynucen OuOoHauYH.

4. Peammsyiite kiacc BinTree nBonvHOro nepeBa, W €ro HTEpaTop, KOTOPBIA OOXOMUT JIEpPEeBO B
nopsizike 00xo/a B TITyOHHY.

5. Pemmre 6e3 ucrons30BaHus HUKIOB cpeacTBaMu NumPy (Kaxkaplil MyHKT pemaeTcs B 1-2 CTpOUKH)
» CozpnaiiTe BEeKTOp € AmeMeHTaMu ot 12 1o 42

» CozpnaiiTe BEKTOp U3 HYJEH JUIMHEI 12, HO €T0 MATHIN 3JIEMEHT JIOJIKESH OBITh paBeH |

» Cozpnatite marpuity (3, 3), 3amomaeHHyo oT 0 70 8

» HaiiguTe Bce monoxxuTenpHbie yncia B np.array([1,2,0,0,4,0])

* YMHOXbTE MaTpuily pasMepHoct (5, 3) Ha (3, 2)

» Co3spaiite marpuny (10, 10) Tak, uroObl Ha rpanuLe Obutn 0, a BHyTpH 1

» Co3paiiTe paHIOMHBIH BEKTOP U OTCOPTUPYWUTE €ro



6. Peamusyiite 3anpoc FULL OUTER JOIN B sqlite3.

7. CospaiiTe TaONMUIIBI ¢ YKa3aHHBIMH CTOJIOLAMH U 3aIIOJTHUTE UX MPOU3BOJILHBIMH JaHHBIMH.
Books (id, author, title, publish_year)

Readers (id, name)

» Records (reader_id, book id, taking_date, returning_date)

[Moctpoiite k Tabnunam ykazanusie SELECT 3anpocst:

* 3ampoc Bo3BpamiaeT id 1 Ha3BaHUS KHUT, HAXOSIIUXCS B JaHHBII MOMEHT Ha PyKax y YUTaTeleH.
 3ampoc Bo3BpalaeT MMeHa YuTaTeleil 1 Ha3BaHUs KHUT, KOTOpbIe OHHM KOTAa-1n00 Opaiu.
* 3anpoc BO3BpalllaeT KOJIMYECTBO KHUT AJIS KaKJOr0 aBTopa.

Kpurepun onennBanus
10 - OGyuarommiicsi OTBETHII Ha BCE BOTPOCHI, HO HE C MEPBOM MOMBITKH.
9 - OOyuatomuiics gonmycTwyi He Ooliee OAHON OMMOKA WM BOCIONB30BAJICS TOMOIIBIO
MpernoiaBaTeis.
8 - OOyuwarommiicsi, paboTasi CaMOCTOSTEIBHO, TOMYCTHJ He OoJjiee IIBYX UYHUCICHHBIX OLIMOOK B
nabopatopHoii padore.
7 - OOy4aromuiics €ciM OH OTBETHJI Ha TOJaBJsioliee OONBIIMHCTBO BOMPOCOB B J1aOOpaTOpHOI
paboTe, MOXKET OBITh C TIOMOILBIO TIPETIOABATENSI WIIA TOBAPHIICH.
6 - O0yuaromuiicss OTBETIII Ha MOJABIISIONIEEe OONTBITMHCTBO BOIPOCOB B JTAOOPaTOPHOM paboTe, MOXKET
OBITH C TOMOIIBIO MIPENOAABATEIS MIIU TOBAPHUILIEH.
5 - OOy4aromuiicst OTBETHI HA OCHOBHBIE BOIIPOCHI B JJa0OpaTopHOH paboTe, MOKET ObITh C MOMOIIBIO
MpenoiaBaTelis W TOBapUIICH.
4 - OOyyaromuiicsi OTBETHUJI Ha OCHOBHBIE BOIIPOCHI B Ja00opaTopHoii padore
3 - OOyyaromuiicsi OTBETHII Ha HEKOTOPBIE BOIPOCHI B JIAOOpaTOpHOH padore.
2 - OOyyaromuiicsi He CpaBUICA ¢ paboTOM.
1 - OOGyuaromuiics 1eMOHCTPUPYET TOJHOE OTCYTCTBHE 3HAHUU O NMPEIMETY WJIM IBITAJCS BBLAATH
9yXyI0 paboTy 3a CBOIO.

5. MeTonuveckne MaTepuabl, onpeneasione Npouexypbl OLeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJIbHOCTH

HtoroBas arrecranus MO AMCUUIUIMHE «AHamu3 IaHHBIX Ha Python» ocymectBnsercs B dopme
T PepeHITPOBAHHOTO 3a4eTa.

Ouenka 3a 3a4€T BBICTABISICTCS ¢ YYETOM OLICHOK J1a0OPaTOPHBIX PadOT, BBHINOJIHAEMBIX B TCUCHHE
ceMecTpa.



