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AHHOTALMS

B kypce «KoMmbrOTepHBIE METOIBI MOJICTHPOBAHUS U OOPAOOTKH JaHHBIX» HU3YyYaAIOTCS
METO/IbI MOJICITUPOBAHUS PU3NICCKUX MPOIIECCOB, MPOTCKAIONINX B IJITA3MEHHBIX YCTAHOBKAX, a TAKXKE
Ccroco0bl  00pabOTKM SKCHEPUMEHTANBHBIX JIAHHBIX C HCIOJIb30BAHMEM HWHCTPYMEHTOB SI3bIKA
nporpamMMupoBanus Python. B pamkax AHCHHITIMHBI CTyIEHTAMH W3y4YalOTCS TAKHE BOIMPOCHI, Kak
OCHOBHBIC ITOHSATHS ¥ CHHTAKCHC SI3bIKa, padoTa ¢ pa3IUYHBIMU THITAMH JAHHBIX, OCHOBHBIC MOJTYJIN
sI3pIKa JIJISL BBITIOJHCHHMSI HAYYHBIX PAcyeTOB, METOJbI YHCICHHOTO pemeHus AuddepeHInaIbHbIX
YPaBHEHHI, METOJIbI XPaHCHHS SKCIICPUMEHTAIBHBIX JaHHBIX U UX CTaTUCTUYCCKON 00pabOTKH

1. IEJIU U 3ATAYA OCBOEHHUS YYEBHOM JJUCHUILJIUHBI

LlenssmMu ocBoeHUs yueOHOM IUCHUIUIMHBL «KOMIBIOTEpHBIE METOABI MOJAETHPOBAHUS U
00pa0bOTKM JaHHBIX» SABISIOTCS HM3Y4YCHHE HWHCTPYMEHTOB s3blKa mporpamMmmupoBanus Python,
HEOOXOJMMBIX JUIS PpEIICHUS HIMPOKOrO Kilacca HAyYHBIX 3a/a4, BCTPEYAIOUIMXCS B MPAKTUKE
UHXeHepa-(pu3uKa.

Kypc siBnsiercst 6a30BbIM JUIS BBIITYCKHUKOB KaeaAps! (PM3UKH IUIa3MBbI, CTICIHATH3HPYIOIIUMCS
Kak B (M3MKE M TEXHOJOTHUH YIPABIIEMOr0 TEPMOSAEPHOTO CHHTE3a, TaK M JPYruX o0JacTsX,
CBSI3aHHBIX C M3yYCHHWEM W NMpHUMEHEeHUeM Iua3Mbl. Kypc paccuntan Ha (GOpMUpPOBaHUE y CTY/IEHTOB
LIEJIOCTHOTO MPEICTABICHUS O METOJaX KOMIIBIOTEPHOTO MOJICIUPOBAHUS, KOTOpble MOTYT OBITh
WCIOJIb30BaHbI NIPU aHAJIM3E PE3YJIbTATOB SKCIIEPUMEHTOB, MMPOBOAUMBIX HA PAa3MUYHBIX MJIa3MEHHBIX
YCTaHOBKAaX, U yCBOEHHE HABBIKOB Pa0OTHI C SI3BIKOM MporpammupoBanus Python.

2. MECTO YYEBHOW JUCIHUILIMHBI B CTPYKTYPE OOII BO

Kypc nexuuit «KoMmmbploTepHble METOIbI MOJEIMPOBAHUS M OOpaOOTKM JAHHBIX» SBISIETCA
KypcoM, uuTaembix Ha kadeape «DPusuka IUIa3Mbl» B TEUEHHE OCEHHEr0 CeMecTpa MEepBOro roja
oOyueHus. Jlnsg yCHENIHOTO OCBOGHHsI TeopeTHueckoro kypca «KoMmbloTepHblE METObI
MOJIETTUPOBaHUSI U OOpaOOTKH JAHHBIX» CTYACHTHI JOJKHBI MPEIBAPUTENBHO MPOCIYIIATh KYpCHI
JICKLIMH T10 CJIEAYIOLIUM JUCLUIIIINHAM:

- MaremaTtuueckuii aHalIn3;

- Iuddepennnanbable ypaBHEHUS,

- Teopust BEpOSATHOCTH U MATEMATUYECKON CTATUCTHUKU;

- YpaBHeHUs MaTeMaTu4ecKo Gpusmku;

- Kypc oOuieil ¢pu3nku, BKIIOYAIOMIMNA OCHOBBI TEPMOJAMHAMUKH, ONTHKY, 3JIEKTPUYECTBO U
MarHeTusM M JIp.;

- Craructuyeckas pU3MKa;

ITporpamma kypca «KoMmbloTepHble METOABI MOJECTUPOBAaHHS MU 00paOOTKM JaHHBIX»
HalleJIeHa Ha Pa3BUTHE Yy CTYJCHTOB HAaBBIKOB BiIaJeHMs sS3bIKOM Python u ero mpumeHeHus s
pelieHuss  padIMYHBIX  [PUKIAAHBIX  HAY4YHBIX  3aJad, BCTPEYAIOIUXCS INPU  PELICHUH
MCCIIeIOBATENILCKUX U YUEOHBIX 33124, B T.4. U 110 (U3UKE TIIA3MBI.



3. ®OPMUPYEMBIE KOMIIETEHIIUU U ITVTAHUPYEMBIE PE3YJIbTATbBI

OBYYEHUA

YHuBepcanpHbIe H(WIH) 001enpoQecCuoHaNbHbIE KOMIIETESHIHH:

KOI{ 1 HAUMCHOBAHUEC KOMIICTCHIINN

OIIK-6 [1] — CniocobGen ocBauBaTh 1
MIPUMEHSTh COBPEMEHHBIE (PH3HKO-
MaTeMaTNn4YCCKUEC METOAbl U MCTOAbI
WCKYCCTBEHHOTO MHTEJICKTA JUIs
peteHust IpoecCHOHANBHBIX 3aa4,
COCTABJIATH MPAKTUUCCKUE
PEKOMEH/TAlNH TI0 UCITIOJIE30BAHUIO
MOJIYYCHHBIX PE3yJIbTaTOB

YKII-1 [1] — Cnocoben pemiath
HCCIIeI0BATENLCKUE, HAYYHO-
TEXHUYECKUE U MPOU3BOICTBEHHbBIE
3aJa4d B YCIIOBUSIX
HEOIPEICIICHHOCTH, B TOM YHCIIC
BBICTPANBATh JICIOBYIO
KOMMYHUKAIMIO H OPTaHU30BbIBAThH
paboTy KOMaH/IbI C UCTIOIH30BAHUEM
UPPOBBIX PECYPCOB U TEXHOJIOTHIA B
uuppoBoii cpene

VYKII-2 [1] — Crocoben
CaMOOOYYCHHIO, CAMOAKTYyaJTU3aIllu1
¥ CaMOPa3BUTHIO C UCTIOIB30BAHUEM
Pa3IUYHBIX TU(POBBIX TEXHOJIOTHH B
YCIIOBHUAX UX HECIIPEPBIBHOTO
COBEPIIICHCTBOBAHUS

Kon n HaumeHoBaHre WHIUKATOPA TOCTHUKEHUS
KOMITCTCHIIHH

3-OI1K-6 [1] — 3HaTh: OCHOBHBIC ITOHITHS, MaTEMAaTHISCKUI
anmapar ¥ alrOpUTMbl OOpaOOTKH U aHAIH3a IaHHBIX,
MIPOBEICHUS PACUETOB;

V-OIIK-6 [1] — YMeTh: ucnonb30BaTh COBPEMEHHBIE
KOMITBIOTEPHBIC TEXHOJIOTHH JIJISl PEIICHUS 3a1a4; PUMEHSITh
OCHOBHBIE 3aKOHBI 1 YPaBHEHHSI MaTEMaTHUECKON (DHU3HKHU
JUTSL pEIICHUS 3a/1a4; COCTABIISATh MPAKTUYECKHE
PEKOMEH/IallMU 10 JallbHEHIIIeMy UCTIOIb30BaHUIO
MOJIYYCHHBIX PE3YJIbTATOB

B-OIIK-6 [1] — BrageTs: MeTO1aMH CO3JIaHUsI MOJENCH
00BEKTOB HCCIIEIOBAHNUS, METOJaMHU TIPOBEICHUS PACUETOB C
HCITOJIb30BAHUEM KOMITBIOTEPHBIX TEXHOJOTHMA

3-VKII-1 [1] — 3HaTs coBpeMeHHbIE ITU(POBHIE TEXHOIOTHUH,
MCIIOJIb3YyEMBIC VISl BEICTPAUBAHUS JCIIOBOM KOMMYHUKAITIH
Y OpTaHU3alMH UHAUBUAYATbHOW M KOMaHIHOU pabOThI
V-VKI-1 [1] — YMmeTs nonbupars Hanbosee peaeBaHTHBIE
UG POBbIE PEIICHUS ISl TOCTUKEHUS TOCTaBICHHBIX LieJeH
W 3aJ1a4, B TOM YHUCJI€ B YCIOBUSAX HEOMPEIEICHHOCTH
B-VKII-1 [1] — BnaaeTh HaBbIKaMU pELLICHUS
MCCJIEI0BATENIbCKUX, HAYYHO-TEXHUYECKUX U
MIPOM3BOJCTBEHHBIX 33/1a4 C HUCIOJIb30BAHHEM LIU(DPOBBIX
TEXHOJIOTHI

3-YKII-2 [1] — 3HaTh ocHOBHBIE IU(POBBIE TUIATHOPMEI,
TEXHOJIOTH U UHTEPHET PECYPCHI UCTIONIb3yeMble IPU OHJIAHH
00y4yeHun

Y-VKII-2 [1] — YMeTh HCTIOIB30BaTh pa3InuHbIe HU(PPOBHIS
TEXHOJIOTUH IS OPTaHU3aluN 00y4IeHUS

B-VYKII-2 [1] — BnageTs HaBbIKaMH caMOOOYUYEHUS,
CaMOOAKTYJIN3alMU U CAaMOPa3BUTHUS C UCIIOIb30BaHUEM
pa3IMUHBIX HU(PPOBBIX TEXHOIOTHIMA

[TpodeccuonanbHble KOMIETEHIMM B COOTBECTBUM C 3aJadyaMd U OOBbeKTamMH (0OaacTAMHU
3HaHUil) IpoeCcCHOHATBHOMN 1A TebHOCTH:

3agaua O0beKT Win Konx n HaumeHnoBanme Koa n nHaumeHoBaHue

npogdeccuoHaIbLHOM 00J1aCTh 3HAHUS npodeccuoHaIbLHOM HHAUKATOPA

nesiteabHoctu (311/1) KOMIIETEHIINH; JIOCTHKEHUSA
OcHoBaHue npodeccuoHaIbLHOM
(mpogeccnoHaIbLHBII KOMIIETeHIIHHU
cranaaprt-I1C, ananu3
onbITA)

OpraHU3alMOHHO-YIIPABIEHYECKUN
Pa3paboTrka MeTonuku Meroauku, ITK-6 [1] - Ciocoben 3-1IK-6[1] - 3nath
HCCIEeA0BaHMs, CpEJICTBA U IJIaHbl | pa3pabaTbIBaTh METOAUKHU | METOJI0JIOTHIO




TUTAHUPOBAHKE U
MIPOBEACHUE
JKCIEpPUMEHTA

Hcnonp3oBaHue
CTaHJAPTHBIX U
OpUTMHAJIbHBIX MTAKETOB
porpaMmM, pa3padoTka
TEXHUYCCKUX 3aJaHui
Ha MTPOCKTUPOBAHKE
CHCTEM M KOMILJICKCOB

HCCIeNOBAaHUN

MPOEKTHBIN
CranpapTtHele U
OpUTMHAJIbHBIE
IaKEThl IPOrPaMM,
TEXHUYECKHE
3a/laHus

HCCJIeIOBaHUM,
IMPOBOAWTDH MCIIbITAHUA,
IJIAHUPOBATH
SKCIIEPUMEHT

Ocunosanue:
[IpodeccuonanbHbIit
cranaapt: 40.011

ITK-8 [1] - Ciocoben
UCTIOJIb30BaTh B
HPOEKTHOH paboTe
CTaH/IapTHBIC U
OPHTHHAJIBHBIC TTAaKEThI
HpOrpamm,
pa3pabaTbIBaTh
TEXHUUYCCKHE 3aJIaHHs Ha
NPOEKTUPOBAHUE
yCTpPOMCTB, MpHOOPOB,
CHCTEM U KOMILJIEKCOB

Ocnosanue:
[TpodeccrnonanbHbIM
crangapt: 29.004

OpraHu3aIuu
NPOBEICHUS HAYYHOTO
UCCIIC/IOBAHMS;
IMPUHLIHUIIBI pa3paboTKu
JJIEMEHTOB
IKCIIEPUMEHTATBHBIX
YCTaHOBOK M YCTaHOBOK
B IIETIOM; ;

V-IIK-6[1] - YmeTh
bopMyITUPOBATH 1N U
3aJa4uy UCCIIEOBaHUs,
pa3paboTKu;
OpPraHU30BaTh HAYYHOE
UCCJIEIOBaHKE U PadoTYy;
COCTaBUTH IUIaH paboT C
y4eTOM BPEMEHHBIX U
MaTepuaIbHBIX 3aTparT; ;
B-IIK-6[1] - Branets
HaBBIKAMU OpPTraHu3alun
NPOBEICHUS HAYYHOTO
UCCIICIOBaHUS U
pa3paboToK; METOIaMU
Y HaBBIKAMH
IKCIEPUMEHTATBHBIX
HCCIIEIOBAHU M.

3-1IK-8[1] - 3naTh
OCHOBHBIE METO/IbI U
CHoco0bI
POEKTUPOBAHUS
YCTPOUCTB, MPUOOPOB,
CUCTEM U KOMILIEKCOB, a
TaK)K€ TEXHOJIOTHUECKUX
MPOIIECCOB B 00IaCTH
npodeccuoHaTbHOM
NeSITeNIbHOCTH;
OCHOBHBIE
POrpaMMHBIE MTAKETHI,
MPUMEHSIEMBIE JITIS
IPOEKTHOI paboThI;
MPUHIIUIIBI paOOTHI C
MIPOTrpaMMHBIMHU
nakeTaMu 7Sl pelieHus
WH)XCHEPHBIX 3a7a4;;
V-IIK-8[1] - YmeTh
IPOM3BECTH BHIOOP
ONTUMAaJIBLHOTO METO/1a
pELICHUS TOCTABICHHOMN
TEXHUYECKOMN 1IN
WH)XCHEPHOU 3a1a4H;
pa3pabaThIBaTh
TEXHUUYECKUE 3aJJaHUs




Ha MPOEKTUPOBAHUE
yCTPOMCTB, MprOOPOB,
CUCTEM U KOMILIEKCOB, a
TaK)Ke TEXHOJIOTUYECKUX
MPOIECCOB B 00JIaCTH
npodeccCuoHaTbHON
JESTENIBHOCTH;
HCIIOJIb30BaTh
CTaHJapTHBIC U
OpPUTHHAJIbHBIE MAKEThI
IporpamMm Jist
VHXEHEPHOU
NESATENBHOCTH;
B-TIK-8[1] - Bmanets
HaBBIKaMU BBIOODPA
ONTHUMAJIBLHOTO METO/1a U
OporpaMM JJIsi perIeHus
poeCCHOHATBHBIX
3aa4 ¥ pa3paboTKu
TEXHUYECKOTO 3aJaHUsI
Ha MPOEKTUPOBAHUE
yCTPOMCTB, MpHOOPOB,
CUCTEM U KOMIUIEKCOB;
HaBbIKaMU padOTHI B
OCHOBHBIX
IPOrpaMMHBIX IaKeTax,
OPUMEHSIEMbIX JJI5
IIPOEKTHOM paboThlI.

4. CTPYKTYPA U COJAEP)KAHUE YUYEBHOM JUCHUILIUHBI
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Bropoii pa3aen
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VKII-

* — COKpallleHHOE€ HauMEeHOBaHUE (POPMBI KOHTPOJIS
** _ cymMMa MakCHMalbHBIX 0allIoB J0JKHA ObITh paBHa 100 3a cemecTp, BKIOYas 3a4eT U

(unn) sK3aMeH

CoxparieHre HauMEHOBaHUH (POPM TEKYIIIETO KOHTPOJIS M aTTECTAIlUH Pa3IesIoB:

O06o3na | ITo1HOe HAaMMeHOBaHH e

YyeHHue

KN KoHTpoJib 1o utoram

3 3auer

KAJIEHIAPHBIN IVIAH

Henea | Tembl 3ansaTuii / Conep:kanue Jlek., | IIp./cem. | JIao.,

U yac. , yac. yac.
1 Cemecmp 16 32 0

1-8 IlepBblii pa3uen 8 16 0

1 S3bIk nporpammuposanus Python. Bcero ay1iuTopHbIX 4acoB
OcHoBHBIE NIpesicTaBIeHus 0 s3blke. O0IacTh U BO3MOXKHOCTH | | |2 [0
IIPUMEHEHHUS S3bIKA B HAYYHOU EATEIBHOCTH. Ownutaiin
WNurterpupoBannas cpena pazpadborka Spyder. Hanmcanmne 0 0 0
nepsoii nporpammsl «Hello, World!»

OcHoBHbIE KOHCTPYKINH s13bIKa. KittoueBble cioBa.
Ilepemennsle. IMeHOBaHUE, TUIIBI, TPHCBAaMBaHUE 3HAUYECHUH,
IIPOBEpKa THUIIA, yAaJCHHE.

2 OcCHOBHBIC KOHCTPYKIMH A3BIKA. Bcero aynuTopHbIX 4acoB
Omneparopsl. MaTemaTHueckue, IBOUYHbIE, IPUCBAUBAHUS. 1 | 2 | 0
Omnepatopsl 1 paboThl ¢ ocnenoBatesnbHocTAMU. [IproputeT | Onnaiin
BBITIOJTHCHUSI OTICPATOPOB. 0 0 0
VYcnoBHbIE onepaTopbl U UKL, OnepaTopbl CpaBHEHUS U
BerBaeHus. Lukibl for u while. Oneparops! break u continue.

3-4 Onepanuy HaJ OCHOBHBIMH THIIAMM JAHHBIX. Bcero aynuTopHbIX 4acoB
Yucna u onepanuu Hag HUMU. OyHKIIUU U ONIEpalldN JIJIs 2 | 4 | 0
paboThI CO CTPOKaMHU. Omnunaiin
OyHKIMU U oTlepaiuu Jijisl paboThl CO CIIMCKaMH, KOPTEKaMH, 0 0 0
MHO’KE€CTBAaMU, IMAla30HaMH U CIOBAPSMHU.

5 [oab3oBaTenbckue PyHKIHMU. Bcero ayiuTopHbIX 4acoB
Omnpenenenue GyHKIIMU U OOBSIBICHNUE IEPEMEHHBIX. 1 | 2 | 0
I'moGanpHbIe U JTOKATBHBIE TIEpeMeHHbIe. Pekypcusi. Owniaiin
Bnoxennsie pyHKIMu. AHOHUMHBIC PYHKITUN 0 0 0

6 Monaysu ¥ makeTsbl. Bcero ayutopHbIX 4acoB
Wuctpykuuu import u from. Bei3oB pyHKIMM MOy ei. 1 |2 [0
Hcnonb3oBanue nceBaoHUMOB. [1yTr norucka Moyiei. Ownutaiin
Monyau NumPy, SciPy, Matplotlib. 0 |0 |0

7-8 Moayas NumPy — xpaHeHue JaHHBIX B MHOTOMEPHBIX Bcero ayiuTopHbIX 4acoB




MaccuBax.

Monayns NumPy — XpaHeHre JaHHBIX B MHOTOMEPHBIX
MaccuBax. Ortnnune maccuBoB NumPy ot criuckoB. Turmsl
MaccuBoB NumPy u mpocteiiime onepanyu HaJl HUMHU.
Moayab Scipy. O030p hyHKIHA MOTYJIs

2 | 4 | 0

Omuiaiig

9-16

Bropoii paznen

8 16 0

Mopayas Matplotlib — 6uémorexa pyHkuuii 1J1s1 padéoTshl €
rpagukoii.

Monyns Matplotlib — 6ubaroTexa GpyHKImiA 111 paboThI €
rpaduKoi.

Co3pmanue npocroro AByMepHoro rpagpuka. Hactpoiika
npeacTaBieHus rpadpudeckux JaHHbIX. Co3/laHie HECKOIBKO
rpaduKOB B OTHOM OKHe. JIeTeH bl U TOANNCH Ha TpadHKax.
ITpencraBnenue TpéxMepHbIX AaHHBIX. KOHTYpHBIE rpaduku 1
TemneparypHbie KapTel. Co3jaHne U HacTpoiKa rpad)uKoB.
AHnMHpoBaHue rpauyecKux JTaHHbIX.

Bcero aytuTOpHBIX 4acoB

1 | 2 | 0

Owntaiin

0 0 0

10-11

Pemienne nudpepeHunaibHbIX YPABHEHUH €
HCMO0Jb30BAHMEM HHCTPYMEHTOB si3bika Python.
Pemenne muddepeHManbHpIX YpaBHEHU ¢ CMOIB30BaHUEM
WHCTPYMEHTOB si3bika Python.

UucnenHoe pemieHue 3aaauu Ko ¢ ucnoiap3oBaHUEM
¢yskuuu odeint. Pemenne ypaBHeHUsT BBIHYKICHHBIX
OJTHOMEPHBIX KojieOaHuil ¢ nuccurnanueit. CpaBHEeHHE
AHAJIMTUYECKOTO U YHCICHHOTr0 pemeHuid. [loctpoenune
rpacdukoB. UnuciaeHHOe pelleHre ypaBHeHUs KoieOaHui s
ocumsuisitopa Ban nep [ons. MccnenoBanue pexuMoB
Kosie0aHui OCUUIIIATOPA.

Bcero AYAUTOPHLBIX YaCOB

2 | 4 [0

Omutaiig

0 0 0

12-13

YucseHHoe pemeHue cucreM TudPepeHnnaabHbIX
YPABHEHUIl B YACTHBIX IIPOM3BOIHBIX C HCIOJIb30BAHHEM
HHCTPYMEHTOB si3bika Python.

YucnenHoe penieHne cucteM nudhepeHnaabHbIX ypaBHEHHHA
B YACTHBIX [TPOU3BOJHBIX C UCIOJIb30BAHUEM HHCTPYMEHTOB
s3pika Python.

Henunelinoe oHOMEpHOE ypaBHEHHUE TEIIONPOBOJIHOCTH.
MeTto TMHUI U €ro peanu3alus ¢ UCIOJb30BAHUEM SI3bIKA
Python. Yucnennoe pemenue ypapHenus. CpaBHeHHE
YUCJICHHOW Y QHAJUTUYECKON aCUMITOTHUK PEIICHUS IS
3a/1a4y HarpeBa MOJHOCTbKO MOHM30BAaHHOM ILIa3MBbl.

Bcero AYAUTOPHBIX YaCOB

2 | 4 [0

Omnutaiig

0 0 0

14 - 16

XpaHeHnne 1 00pad0oTKa IKCIIEPUMEHTAIbHBIX JAHHBIX
Ha0JII0/ICHUSl.

XpaHeHue 1 00pabOTKa HIKCIEPUMEHTAIBHBIX TaHHBIX
HaOIIOACHU.

dopmaThl XpaHEeHUs JaHHBIX. JlaHHBIE B TEKCTOBOM (hopMare.
®dopmartsl A1 XpaHeHHs! 00sbIIuX MaccuBOB AaHHbIX NetCDF
n HDF5. 3anucek, urenne u 00paboTKa JaHHBIX B ATUX
dbopmarax.

Crnyuaitnbiii pa3dpoc JaHHBIX. AHAIU3 3alTyMJICHHBIX JaHHBIX.

AHHpOKCI/IMaHI/IH OKCIICPUMCHTAJIbHBIX JaHHBIX
AHAJIMTHYCCKHUMHU q)YHKI_[I/ISIMI/I. ITouck n OINITHUMM3all g

Bcero AYAUTOPHLBIX 9YaCOB

3 |6 |0
Ownutaiig
0 0 0




AHAJIMTUYECKUX 3aBUCHUMOCTEN.

CraTuctuueckuii aHaJiu3 BpEMEHHBIX psA1oB. CIIEKTPOrpaMMBbl
®ypre. CriaakuBaHue JaHHBIX U MOJIyYEHUE BPEMEHHBIX U
MPOCTPAHCTBEHHBIX CIEKTPOB TPEXMEPHBIX CUTHAJIOB.

CokpailieHHbIe HAUMEHOBAHUSI OHJIANH OIIIINA:

Oo6o3una | [losiHOe HaMMeHOBaHMe
YeHHue

oK DJIEKTPOHHBIN KypC

1M [ToTHOTEKCTOBBIN MaTepual
111 [TOTHOTEKCTOBBIE JIEKIIMHU
BM Buneo-marepuasl

AM AyJMo-MaTepualibl

[Ip3 [Ipe3enTaunu

T Tectbl

5CM OJIEKTPOHHBIE CIIPaBOYHBIE MAaTEPUAJIbI
ncC HNHTEpaKkTUBHBIN CAUT

S. OBPA3OBATEJIBHBIE TEXHOJIOI'MHA

Kypc npenycmarpuBaeT cOBMECTHYIO pabOTy CTYJEHTOB U MPENOAABATENS C UCIOIb30BAHUEM
IIEPCOHANIBHBIX KOMIIBIOTEPOB. BO BpeMs 3aHATUH IpenojaBaTesieM IPOBOJUTCS IEMOHCTPALUS
(parMeHTOB KO/, IEMOHCTPUPYIOIIMX Pa3InYHbIe aCMEeKThl paboThl U UCIOIb30BaHUs si3blka Python
IIPU PELICHUH 3a/la4 KOMIBIOTEPHOI0 MOJEIMPOBaHUs M 00paboTKM aaHHBIX. Hapsny c pemeHuem
JEMOHCTPALIMOHHBIX y4YeOHBIX 3ajad, IpEJIHAa3HAYEHHBIX U1 MOSCHEHUS MaTepuasa JIEKIHH,
CTYJEHTaM IpEAJaraloTcs 3a/ayd, HalpaBJICHHbIE HA YIUIyOJIEHUS 3HAHUN M HaBBIKOB IPUMEHEHUS
s3pika Python st pemienust HayuHbIX 3ajad. PaboTta Hajx 3TUMHM 3aJadaMM Tak K€ MOApPa3yMEBAEeT
CaMOCTOSITENIbHYIO pabOoTy yJallluXcsl Ha MEPCOHAIbHBIX KOMITbIOTEpaX.

Kypc Moxer B paBHOW Mepe NpPOBOJUTHCA KAaK OYHOM, TaK U B 3a0YHOM (JUCTAHI[IOHHOM)
(dopmare ¢ UCIOIB30BaHUEM IIIATPOPM BUICOCBSA3H.

6. ®OH/JI OHEHOYHBIX CPEJICTB

@®oH/1 OLIEHOYHBIX CPEACTB MO JAUCLUILIUHE 00ECIIeYMBAET MPOBEPKY OCBOCHUS IUIAHUPYEMBIX
pe3yabTaToB O0O0y4YeHHs (KOMIIETCHIIMA W WX HMHIMKATOPOB) IOCPEACTBOM MEPOIPHATUN TEKYIIETo,
pyOex’HOro U MPOMEKYTOUHOTO KOHTPOJIS IO JUCLIUIIUHE.

Cesi3p Mexny (GOpMUPYEMBIMH KOMIETEHUUSMU U (OpMaMHU KOHTPOJIS HMX OCBOCHHUS
IIPEJCTABIICHA B ClIeAyIOLIeH Ta0nuLe:

KoMmnerennus NHaukaTopbl 0CBOEHUS ATTecTAlIMOHHOE MEPONIPUATHE
(KIT 1)
OIIK-6 3-0OI1K-6 3, K1-8, K1-16
V-OIIK-6 3, KU-8, K1-16
B-OIIK-6 3, KN-8, K1-16
IIK-6 3-I1K-6 3, K1-8, K1-16
V-IIK-6 3, KH-8, K1-16




B-TIK-6 3, KU-8, KI-16
TIK-8 3-ITK-8 3, KU-8, KU-16
V-ITK-8 3, KU-8, KU-16
B-TIK-8 3, KI-8, KU-16
VKII-1 3-VKII-1 3, KU-8, K1-16
V-VKII-1 3, KU-8, KI1-16
B-VKII-1 3, K1-8, KU-16
VKII-2 3-VKII-2 3, KU-8, KI1-16
V-VKI[-2 3, KU-8, KU-16
B-VKII-2 3, KU-8, K1-16

HIkanbl oneHKH 00pa3oBaTeIbLHbBIX 10CTHKEHUI

[IIxana Ka)KAOro KOHTPOJIBHOI'O MEPOIPHUATHS JIEKUT B mpenenax oT 0 10 yCTaHOBIEHHOIO
MaKCUMAaJIbHOTO 0ajula BKIIIOYMTENbHO. MITOroBast arrectanus o AMCUUILUIMHE oneHuBaercs no 100-
0aJUIbHOM IIKaje W MpeAcTaBiIsieT coboil cymmy OamoB, 3apabOTaHHBIX CTYJCHTOM IPHU BBITIOJTHEHUU
3a/IaHUM B paMKax TEKYIEro ¥ MPOMEKYTOYHOTO KOHTPOJIS.

Htorosas OLICHKA BBICTABJIACTCA B COOTBETCTBUU CO CJIGI[yIOH.[GfI IIKAJIOM:

Cymma Ouenka no 4-ex Onenka | TpeGoBaHUS K YPOBHIO OCBOSHUIO
OaJUI0B OAJUILHOM IIKaJIE ECTS Y4eOHOU JUCITUTITUHBI

OLIGHKa «OTJIMYHO» BBICTABJIACTCSA
CTYIEHTY, €CJIH OH IIyOOKO W MTPOYHO
YCBOWJI IPOTPaMMHBIN MaTepual,
HUCYCPHbIBAIOLIC, MMOCJICA0OBATCIILHO,
90-100 5 — «omauunoy A YETKO M JIOTHYECKH CTPOMHO €ro
nusjnarac€t, yMe€T TECHO YBA3bIBATH
TEOPHIO C MPAKTUKOI, UCIIONB3YET B
OTBETE MaTepHal MOHOrpaduIecKon

JINTEPATYPBI.
85-89 B OlLieHKa «XOPOILIO» BBICTABIIACTCS
75-84 C CTY/IEHTY, €CITH OH TBEPJIO 3HAET

MaTepHaj, TPaMOTHO U IO CYIIECTBY
n3Jaraer ero, He AOIyCKas

D CYIIECTBEHHBIX HETOYHOCTEN B OTBETE
Ha BOIIPOC.

4 — «xopouto»

70-74

65-69 OneHKa «yI0BIETBOPUTEIHHOY

BBICTABIISICTCS CTYJICHTY, €CIIH OH HMEeT
3HaHMS TOJILKO OCHOBHOTO Martepuala,
3- HO HE YCBOWJI €ro JeTajei, 1omycKaeT
60-64 «Y0081eMBOPUMENLHOY E HETOYHOCTH, HEZIOCTATOYHO NPAaBHIIbHBIC
(bOopMyNIHUPOBKH, HAPYILICHHS
JIOTMYECKOM MOCIIe0BaTeIbHOCTH B
M3JI0’KEHHU IPOTPAaMMHOT'0 MaTepHaJIa.

O1ieHKa «HEYIOBIETBOPUTEIBHOY
BBICTaBJIACTCA CTYACHTY, KOTOpI;If/i HE
3HAET 3HAYNUTENILHON YacTh

Hiske 60 2- F MPOrpaMMHOTO MaTepuala, JOMyCcKaeT
«Hey0081emB8oOpUMENbHOY cyriecTBeHHbIe OOk, Kak mpasuio,
OLIEHKA «HEYIOBJIETBOPUTEIILHOY
CTaBUTCSI CTYJICHTaM, KOTOPbIC HE MOTYT

MIPOAOIDKUTE 00yUueHue 6e3




JIOTIOJTHUTCIBHBIX 3aHITHM 110
COOTBCTCTBYIOH_Ieﬁ JVCHUITTIMHE.

7.  YYEBHO-METOJMYECKOE U UH®OPMALIMOHHOE OBECIIEYEHUE
YYEBHOM JUCLHMIIIAHBI

OCHOBHAS JIMTEPATYPA:

1. 1 H19 Python 3 for Absolute Beginners : , Berkeley, CA: Apress,, 2009

2. 91 M 15 Python u ananu3 ganusix : , Mocksa: JIMK Ilpecc, 2020

3. DU C 17 Python Ha mpakTuke : yuebnoe nocodue, Mocksa: JIMK Ilpecc, 2014

4. OU 3-17 Vcnonp30BaHHE METOAOB MAIIMHHOTO 00y4eHus U A3bika Python i ananuza naHHbIX.
Y.1, Mocksa: HUAY MU®DU, 2019

5. DU 3-67 OcHoBbl IporpammupoBanus Ha si3bike Python : , Mocksa: JIMK Ilpecc, 2018

6. O K 76 IlocTpoeHne cucteM MallMHHOTO 00y4ueHus Ha s3bike Python : , Mocksa: JIMK Ilpecc,
2016

JOITOJIHUTEJIbHA S JIMTEPATYPA:

1. BU L75 Programming for Computations - Python : A Gentle Introduction to Numerical Simulations
with Python, Cham: Springer International Publishing, 2016

ITPOTPAMMHOE OBECIIEYEHUE:

1. Python ()

LMS U UHTEPHET-PECYPCBI:

1. HUAY MUDU (http://www.library.mephi.ru/)

2. HUAY MU®U (http://www.inp.nsk.su/~grozin/python/)

3. HUSIY MUO®U (https://scipy-lectures.org/ downloads/ScipyLectures-simple.pdf)
https://online.mephi.ru/

http://library.mephi.ru/

8.  MATEPHAJILHO-TEXHUYECKOE OBECIIEYEHUE YYEBHOM
TUCHUTIINHBI

CriennanpHOE MaTepUATbHO-TEXHUYECKOE 0OecrieueHrne He Tpedyercs

9. YYEBHO-METOAUYECKHUE PEKOMEHJALIUU JUIA CTYAEHTOB



Kypc «KoMmbroTepHble METOABI MOJACTUPOBAHUS U OOpaOOTKH JaHHBIX» MPEICTaBISICT
TEOPETUYECKH KypC JEKUWH, TMOIAKPEIUIIEMbI MapaIeIbHO MPOBOJUMBIMU MPAKTHYCCKUMHU
3arsTusMHy. [IpenoaBaTenb Ha 3aHATUSAX J1a€T OCHOBHBIC TIOHATHS U ONIPEJICIICHHS 110 TeME 3aHITUS U
pa30bupaeT TUMHYHBIC 3a]1a4H [T 3aKPETUICHUS MaTepraa.

JIJIsT TEKyIIEro KOHTPOJIS YCIIEBAEMOCTH MTPOBOISTCS HEOOJbIIINE KOHTPOJIbHBIC Pa0OTHl Ha 8if
U 1611 Henenax.

@opmoii  MPOMEKYTOUHOM  aTTecTalMd Mo JAucuuiuinHe «KommbploTepHbIE  METOMBI
MOJETUPOBaHUS M 00pabOTKM HaHHBIX» SBJIsSeTcs 3aueT. Ha 3auete cTyneHTam mpeasiaraercs
OTBETUTh B YCTHOW M TMHChbMEHHOW ¢opMe Ha 2 BOIMpoca M3 MPEJCTABICHHOTO BBIIIE ClUcKa. B
3aBUCHMOCTH OT TIOJIHOTHI OTBETa Ha BOIPOCHI, MPEMOAABATENh BIPAaBE 3a7aTh HECKOJIBKO
YTOYHSIIONINX BOMPOCOB M 2 JOTOJHUTEIHHBIX BOMPOCA M3 CIIHCKA BOIMPOCOB MJIsI MOJATOTOBKH K
3a4ery.

B cemectpe cryment moxeTr moiayuuTh makcumyMm 100 Gamto: 50 OamnoB 3a pabory B
cemectpe u 50 GayioB Ha 3auere.

HtoroBasi oueHka mpeacTaBisieT coOoi cymMMy OaiioB, 3apaOOTaHHBIX CTYJIEHTOM IIpH
BBIMIOJIHEHUH 3aJ]aHUil B paMKax TEKYyIIero M MPOMEXKYTOUHOTO KOHTPOJS M BBICTABISIETCA B
cooTBeTcTBUH ¢ [lonoxkeHneM o KpeTuTHO-MOIYJIBHOMN CHCTEME.

10. YYEBHO-METOJIWYECKUE PEKOMEHIALIMHU JJIsSI MTPEMMOJABATEJEN

Kypc «KoMmploTepHble METOIBI MOJEIMPOBAHUS U OOpaOOTKM TaHHBIX» IPEICTaBIISET
TEOPETHYECKU KypC JIEKIMM, MOAKPEIUIAEMbI NapajljIeIbHO IPOBOAMMBIMU IPAKTHYECKUMU
3aHATUAMH. [IpernogaBaTens Ha 3aHATUAX JAET OCHOBHBIE MOHATHS U ONIPEAEIICHUS 110 TEME 3aHIATHUS U
pa3zbupaer TUIMHYHBIE 3a/1a4M JUIs 3aKpEIUICHUsT MaTepuraa.

MCTO,Z[I/I‘ICCKI/IG YKa3aHuA 110 IPpOBCACHUTIO J'IeKI_II/Iﬁ

Jlexuus mpencTaBisgeT co0Oi JTOTHUECKOe M3JI0KEHHE MaTepuana B COOTBETCTBHH C IUIAHOM
JIEKIMH, KOTOPBIA COOOIIAETCS CTyIEHTaM B Hayaljle KaKIOH JICKIUH, U UMEET 3aKOHUYEHHYIO (hopMmy,
T. €. COACPKUT ITYHKTBI, IMO3BOJIAIOIMIUC OXBATUTH BCCh MaTCpHall, KOTOprfI Tpe6yeTcs1 JOBECTU OO0
ctynentoB. CofepkaHue KaXIOW JIEKIIMM HMEET OINPECICHHYI0 HAIpPaBICHHOCTh M YYUTHIBACT
YpOBEHb IMOATOTOBKM CTyAeHTOB. Ee wenp — ¢opMuUpOBaHHE OPHEHTUPOBOYHOM OCHOBBI JUIS
MOCJICIYIONIET0 YCBOCHUSI CTYJEHTAMH y4ueOHOro marepuana. [J1aBHOM 3amaueid JIeKTopa SIBISETCS
OopraHu3alys npoiiecca Mo3HaHus CTyJeHTaMH MaTepHralia u3y4aeMoi AUCHIUIIIMHBI Ha BCEX dTanax ee
OCBOEHUS, MPEAYCMOTPEHHBIX 00pa30oBaTeNbHBIM CTaHAApTOM. JIEeKIMu Mo Kypcy MpU3BaHbI peliaTh
JIB€ OCHOBHBIE 3aJ]aU: BO-TIEPBBIX, MH(OOPMATUBHYIO, T.€. COOOIIATh CTYJEHTY ONpeaAeNeHHbIH Habop
TEOPETUYECKHUX 3HAHWK 00 M3y4yaemMol O0JIaCTH JEHCTBUTENHLHOCTH, BO-BTOPBIX, PA3BUBAIOINYIO, T.€.
CHOCOGCTBOB&TB Bblpa6OTKe HABBIKOB CaMOCTOSATEIbHON IO3HAaBaTEILHOU JACATCIIPHOCTH, MBIIJIICHUA
1 OICHKH Ha OCHOBE MMOJTYYCHHBIX 3HAaHUH.

Jlyist periieHust Ha3BaHHBIX 3a/1a4 MIPH MOJTOTOBKE JICKIIUU TIPETIOIaBaTEII0 HEOOXOIUMO:

chopMyIUpOBaTh 1EJIb U 33a91 KaXKJI0H JICKITUH;
ONpEeAENuTh COJACpKAHME JIEKIMM U IJIaH €€ MPOBEIEHUs TaK, 4YTOObl 3TO OTBEYaso
MIOCTABIICHHBIM 3a/1a4aM JICKIIUH;

© pa3paboTaTh METOJbl AKTUBH3AI[MH MO3HABATEIHHOM NEATEIBHOCTH CTYACHTOB C Y4YeTOM

YPOBHSI 3HAHUU CTY/ICHTOB;



[IpOJyMaTb BO3MOXKHOCTH MCIIOJB30BaHUS M3y4aeMOro Marepuala B paMKax Apyrux
JUCLUILINH U B IPAKTUYECKON ACATEIBHOCTH;

IIPEACTABUTh CCBUIKM HAa HCTOYHMKM JUI CaMOCTOSTEJIBHOIO M3Yy4YEHHs Marepuasna
CTYJICHTAMU;

[0 Marepuajny JeKUud cQOpMyIUpOBaTh 3aJauyd C LEJIbI0 TMOArOTOBKM CTYAEHTOB K
CEMHUHAapaMm.

Tematuka M coaep)kaHUE JIEKIHMU ONpEAeNstoTcss paboyel mporpaMMoil  u3yuyaemoi
JTUCLUIUIMHBI, COCTaBIEHHOW B COOTBETCTBUM € OOpa30BaTENIbHBIM CTaHJAPTOM HaMpaBJICHUS
CMELUANIbHOCTH OATOTOBKU OakajaBpa.

Jis mepenayu TEOPETUYECKOrO Marepuana IO JUCLUIIIMHE HUCIOJIB3YIOTCS TPU OCHOBHBIX
THUIA JEKIHUNA: BBOJHAS JIEKLUS, UH()OPMAIIMOHHAS JEKIHU U 0030pHAast JICKIIHSL.

ITo cBoel CTPYKType JEKIMH MOTYT OBITh Pa3HOOOPA3HBI — 3TO 3aBHCUT OT COJCPIKAHHS H
Xapakrtepa uzjaaraeMoro matepuana. OJJHaKO CyIECTBYET OOIUN CTPYKTYpPHBIM KapKac, IPUMEHUMBIH
K o600 sekuuu. Ilpexxne Bcero, 3To COOOLICHME IUIaHA JIEKIMU CTYJEHTaM U CTPOroe emy
cleoBaHMe. B IiaH JEKUUM BKJIIOYAIOTCA HAMMEHOBAaHUS OCHOBHBIX BOIPOCOB JIEKLUH, KOTOPBIE
MOTYT MOCIYXKUTh 0a30i AJs COCTABIEHMs 3K3aMEHALlMOHHBIX OWJIETOB M BOIPOCOB K 3audeTy. B
Hayajle U3JI0KECHHs IO0JIE3HO HAIIOMHUTH COJACP)KaHHUE INPEIABbIAYIICH JIEKIUHU, CBA3aTh €ro C HOBBIM
MaTepuaioM, OIPEAEIUTh MECTO U HA3HAUYECHUE PACCMAaTPUBAEMOM TEMBI B JUCLUIUIMHE U B CUCTEME
JPYTUX HayK.

[Tpu packpbITHH BOIPOCOB TEMbI MOKHO MPUMEHSTh WHAYKTUBHBIA METOJ: TPUMEPHI, (aKTHl,
MOABOJSIINAE K HAYYHBIM BBIBOJAM; MOKHO TAaKK€ HCIIOJIB30BAaTh METOJ AECIYyKLIHH: pPa3bsICHEHUE
OOIIMX TMOJIOKEHUH C TMOCJIEQYIOIKUM I10Ka30M BO3MOXKHOCTH HUX TPHIOKEHHS Ha KOHKPETHBIX
npumepax. [1o kaxx1omMy U3 aHaNU3UPYEMBIX IOJIOKEHUH CIEAYET AeIaTh BBIBO/.

B koH1e ek Heo6X0IMMO OJBECTH UTOT CKa3aHHOMY.

W3narass NEKUUOHHBIM MaTepuaj, IpenojaBaTelb IO0JDKEH OPHUEHTUPOBATHBCA HAa TO, YTO
CTYJEHTBl NUINYT KOHCNIEKT. KOHCHIEKT momoraer BHUMATENIbHO CiIyllaTh, JIy4dll€ 3allOMUHAaTh B
IpoIiecce OCMBICICHHOTO 3alMChIBaHUS, OO0ECHEeYMBAaeT HaJIM4YMe OMNOPHBIX MaTepuajoB MpU
MIOArOTOBKE K CEMMHApy, 3aueTy, SK3aMeHy. 3ajada JIEKTOpa — JaThb CTYJIEHTaM BO3MOYKHOCTb
OCMBICJICHHOTO KOHCTIIEKTHPOBAHUS: CIyIIaTh, OCMBICIHMBATH, IepepadaThiBaTh, KPATKO 3alHCHIBATH.
CpexnctBaMy, TIOMOTAIOIIMMU  KOHCIIEKTHUPOBAHUIO, SBIISIOTCS: AKIIEHTUPOBAHHOE H3JI0KEHUE
Marepuana JEKIHH, HMCIOJb30BaHUE I1ay3, 3allUCH Ha JOCKE, JIEMOHCTPALMH WJUIFOCTPATUBHOTO
MaTepuala, CTporoe coOIr0I€HUE perJaMeHTa 3aHsITHH.

Ha xaxnayro Jekuuio mnpernojaBaTesieM pa3paOaThiBaeTCs IJIaH M KOHCHEKT, BKIIIOYAIOIUE
Ha3BaHUE TeMbl, (OPMYJIMPOBKY LEIM U 3a/ay, MepeueHb OCHOBHBIX pa3fesioB JIEKIMH, KPaTKoOe,
CTPYKTYPUPOBAHHOE B COOTBETCTBUU C IUIAHOM, COJEPKAHME H3JIaraeMOro MaTrepuala, a TaKxkKe
NepevYeHb BOPOCOB, KOTOPBIE Oy IyT 3a7aHbl 110 X0y JEKIHMHU C LIEeJIbI0 aKTUBU3ALUU U TOBTOPEHUSL.

B xome nexmnmii mo mucuuruimHe «KoMIbIOTEpHBIE METOABI MOJAEIHPOBAHUS U OOpabOTKH
JTAHHBIX» TPEAyCMAaTPUBACTCS WCIIOJIF30BAaHUE AKTHBHBIX M WHTEPAKTHUBHBIX (OPM IPOBEACHUS
3aHATUI C aKTUBHBIM HCIIOIB30BAHUEM YYAIIMMUCS IEPCOHAIBHBIX KOMIIBIOTEPOB.

MCTO,Z[I/I‘ICCKI/IG YKa3zaHuA 110 IPOBCACHUIO IIPAKTUYCCKHUX 3aHATHH

[IpakTuueckue 3aHATHS 1O AuciuiinHe «KoMIbIOTepHBIE METOIbI MOJCIUPOBAHUS H
00pabOTKH NaHHBIX» MPHU3BAHBI YIIIyONATh, PACHIMPATH, NETATM3UPOBATH 3HAHUWS, MOTYYCHHBIE Ha
JeKiuu B 0000meHHONW ¢opMe, U COACHCTBOBATH BBIPAOOTKE HABBIKOB MPO(HECCHOHATBLHOM
nestenbHOCTH. OHHM Pa3BUBAIOT WHKCHEPHOE M HAYYHOE MBIILICHUE, TIO3BOJISIOT MPOBEPUTH 3HAHUS



CTYACHTOB, IIPUBUTH HABBIKU MOMCKA, 0OOOIICHUS M M3JIOKEHHUS Y4eOHOro MaTepualia U BBICTYMAIOT
KaK CPEICTBO OTIEPATUBHOUM OOPATHOM CBS3H.

@opMOIl  MPOMEKYTOYHOM  arrecTauMd 10  JUcHUIUIMHE «KOMIBIOTEpHBIE  METOJbI
MOJICIUPOBAaHUSI W OOpabOTKM [aHHBIX» sBIsAEeTCs 3adeT. Ha 3auere CTyJeHTaMm Mpeiaraetcs
OTBETUTh B YCTHOM M NHCbMEHHOW ¢opMe Ha 2 BOIpoca M3 MPEJCTABIECHHOTO BbIIIE chucka. B
3aBUCMMOCTM OT TIOJIHOTBI OTBETAa Ha BOIPOCHL, NPENOJABaTEIb BIIpPaBE 3aJaTh HECKOJIBKO
YTOUHSIOIIMX BOIMNPOCOB M 2 JOMOJHUTEIBHBIX BOIPOCA M3 CIMCKA BOMPOCOB IS MOATOTOBKH K
3a4ery.

B cemectpe ctyneHT MoxxeT moiay4yuth MakcumyMm 100 GamtoB: 50 GamnoB 3a paboTy B
cemectpe u 50 OaiIoB Ha 3ayeTe.

Pabora B cemecTpe olleHUBaeTCsl TOCPEACTBOM KOHTPOJIBHBIX paboT Ha 8if u 161 HememnsIx.

HtoroBast ouLeHKa IpeacTaBiIsieT co00M cyMMy OajioB, 3apaOOTaHHBIX CTYJIEHTOM IIpH
BBIIIOJTHEHUM 3a/laHuil B paMKax TEKYLIEro M IPOMEXYTOUYHOTO KOHTPOJS M BBICTaBISIETCS B
cooTBeTcTBUM C [los0keHNEM O KpEIUTHO-MOIYJIBHOU CHUCTEME.

ABTOpP(BI):

CrenaneHko Anekcanap AjeKCaHAPOBUY



