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ITosicHuTeIbHAA 3aMHCKa
Pabouas nporpamma muctuminasl Crienkypce mno Beioopy 1 (DmeMeHTsl mporpaMMHpOBaHUs B

Python) cocraBnena B coorBercTtBuu ¢ TpeboBanusiMu OI'OC BO mo HampaBieHHIO MOATOTOBKU

01.03.01 MaremaTuka.

Pabouas nporpamma muctuminasl Crienkypce mno Beioopy 1 (DmeMeHTsl nporpaMMHUpOBaHUs B
Python) mnpencraBnsier co0ol COBOKYNHOCTh JAMJAKTHUECKUX MAaTEpHAOB, HAlpaBJICHHBIX Ha
peanu3alMio COJAEpPXKATENbHbIX, METOAMYECKUX M OPraHU3alMOHHBIX YCJIOBUM NOJArOTOBKU 110

HanpasyieHuto 01.03.01 Maremaruka.

JlucuuIuiiHa OTHOCUTCA K JUCHUIUIMHAM TI0 BBIOOPY BapHaTHUBHOW YacTH Oinoka 1 ydeOHOTO
IJ1aHa.

TpynoemkocTs nucuuiuiuHel: 1 3.e./36 4.;

KOHTakTHas pabdora: 32,25

3aHATHUS CEMUHAPCKOTO TUIIA (ITpaKTUYeCKKe paboTel) — 32 4.,
WHasg KOHTakTHas pabora — 0,25 4.,

CP - 3,75 4.,

KiroueBbie cioBa: anropuTMsl, JaHHBIE, BETBICHUS, ITUKIBI, Python, Github.

Cocrasutens: Kapnenko FO.A., crapmmii npenogasarenb kagenpsl anredpbl U FeOMETPUH.

1. Hesn u 3a1a4 TUCHUNTHHBI (MOIYJIsA)
N3ydenne qUCHUIIIMHBI HAMTPAaBJICHO HA (DOPMHUPOBAHHE CIASAYIOIINX KOMIETSHIIHIA:

CIMOCOOHOCTBIO HAXOANTh, AaHAIN3UPOBATH, PEATM30BBIBATh MPOrPAMMHO U UCIIONIB30BaTh Ha
IIPAKTHKE MATEMaTUYECKHUE AITOPUTMBI, B TOM YHUCIIE C IPUMEHEHUEM COBPEMEHHBIX BBIYMCIUTEIBHBIX
cuctem (OIIK-4);

CIMOCOOHOCTBIO NIepeIaBaTh Pe3yJbTaT MPOBEIEHHBIX (PU3UKO-MATEMATHYECKUX U MPUKITAIHBIX
UCCIIEIOBaHNH B BUJIE KOHKPETHBIX PEKOMEH AN, BBIPAXKEHHOW B TEPMHUHAX IPEAMETHOM 00acTu
nzyuasiuerocs ssiaeHus (11K-6).

[Toka3zaTensiMu KOMIIETEHIIUN SBIISIFOTCS:

3HAaHUA — OCHOBHBIC IMTOHATHUA, UACH, MCTO/AbI PCUHICHW A IMMPUKIIAAHBIX 3aaa4, CBA3aHHBIC C
JUCHOUITIIMHAMH (I)YHI[aMeHTaJ'H)HOI\/’I MaT€MaTuKH, I/IH(l)OpMaTI/IKI/I, MaTeMAaTUYCCKOr0o MOJACIITUPOBAHUA

YMCHHA — CUCTCMATHU3UPOBATH METO/AbI (bYHHaMCHTaHBHOﬁ MaTCMAaTUKHU JJId MOCTPOCHUA
MaTEMaTHYCCKUX MO}IGJ’IGf/i IIpU pCUHICHUHA (1)1/131/11(0- MAaTEMAaTUYCCKUX U NPUKIIAAHBIX 3a/]a4, OIIMChIBATh
OCHOBHBIC 3Tallbl TOCTPOCHUA aJITOPUTMOB

HAaBBIKHW — METOAAMU MAaTEMATHUICCKOI0 MOJACIUPOBAHHUA, IPUMCHACMBIMU B Pa3JINYHBIX
oTpaciiaxX ACATCIbHOCTHU; HABbIKAMHA c6opa u pa6OTBI C MaTCMaTHYCCKUMH HCTOYHUKaMH
I/IH(i)OpMaHI/II/I; TCOPECTUUCCKUMHU OCHOBAMH ITOCTPOCHHUA AJITOPUTMOB
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®opma 00ydeHHs OUHas

2. O0beM JUCHUIIMHBI (MOAYJIs1) 1O BUAAM Y4eOHOI padoThl

Ta6muma 1. O6beM TUCHHUIUIMHBI (MOTYJIsI) 001IIasi TPYA0EMKOCTh: 1 3.€.

Bcero Pacnpenenenue
Bunet yueGHoI paboTh 4acoB M0 CEMEeCTpaM B yacax
VI

OO01mast TpyA0€MKOCTh TUCIUTLIHBI 36 36
KoHnrtakTHas pabora: 32,25 32,25

Cemunapsi (I1P) 32 32

WNnas xonTakTHas padbora 0,25 0,25
CamocrosarenbHas padora (CP) 3,75 3,75
KypcoBas pabota (IIpoekT)
Bua npomMexxyTouyHOTO0 KOHTPOJIS 3auer 3auer

3. Coaep:xanue TUCHUIJIMHBI (MOYJIs1)

Tabmuua 2. Pacripenienenue yacoB o TeMaM M BHJaM Y4e0HOH paboThI

No OO0mbem B yacax 1o BUAaM
B HaumeHnoBanue pa3aenoB u CP
pasnena 1
TeMbI TeM JUCHUILIMHBI (MOAYJIs) Bcero | JIP UHAas
pabora
Paszpen 1. OcHOBBI IPOrpaMMHPOBAHUSA HA
1 Python 18 16 2
L1 Ilenbie uncina, BBOA-BBIBOJI, IPOCTHIE ONEPALH ’ >
) CO CTPOKaMHU
1.2 VYcnoBHbli onepaTtop u 1k while o) )
1.3 BermectBenHsle uncna ) )
1.4 OyHKIUY U PEKypCUst 3 o) 1
1.5 Koprexu, muxn for, cucku 2 2
1.6 CoprtupoBka ) o)
1.7 MHoxecTBa 1 cJI0BapH ) o)
1.8 DyHKIIMOHAIBHOE MTporpaMmupoBanne. Kiaccel 3 2 1
Pasznea 2. Ilpukiiagabie BO3MOKHOCTH
2 Python 18 16 2
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No O0beM B yacax o BHJIAM
B HaumenoBanue pa3aenos u CP
paszena 1
TeMLL TEeM JAUCUUILTUHBI (MOTYJIs) Bcero b JIP HHas
pabora
[TocTpoenue rpadgukoB GpyHKIHI
2.1 (Mcnonws3oBanue Jupyter notebook, matplotlib 2 2
pyplot)
Ucnonuutens «Yepenaxay 4.1
2.2 (Mcnonp3oBanue 1UKIIOB for, BJI0OKEHHBIX 2 2
[UKIIOB, QYHKIIMI)
23 Hcnonaurens «Yepenaxay 4.2 (Bernenus, > >
) (GYHKIUH, TEKOMTIO3HUIIHS)
Kaptunku Ha BeictaBky 4.1 (Co3nanue kapTux
24 . 3 2 1
u nyonukanus kona B GitHub)
2.5 Kaprtunku Ha BeicTaBky 4.2 (PedaxTopunr) 2 2
Urpa «Iloiimaii mapux» 4.1 (O6padboTka
2.6 . 2 2
coObITuii B Pygame)
27 Urpa «Iloiimait mapux» 4.2 ([{Buxenue ) >
' IIAPUKOB U JAalibHEHIIass MOACPHU3ALINS UTPHI)
Urpa «Ilymxka» (O0bEKTHO-OPUEHTUPOBAHHOE
2.8 " i 3 2 1
nporpamMmmupoBanue. Coznanue urpsl "[ymka")

Ne  Bupa camocrosTenbHOM paboTh

4. CamocTosiTeJbHAsA padoTa 00y4yarounmxcst

QJICKTPOHHOM BUEC

Tabmuua 3. ConepxaHue caMOCTOSTENTbHON paboThl 00yUaroIIUXCs

Pazgensl uinm TeMbl

n/n paboueii mporpamMmbl
Monayas 1

1 IloaroroBka k 1a00paTOpHBIM 1.2.-1.5
3aHATHIM

2 IloaroroBka MarepuanoB Mo 1.2.-14
BOIIPOCAM JIJIsl CAMOCTOSTENILHOTO
W3y4YCHUSsl, YKa3aHHBIM B KOKJIOH
nmabopaTopHOi paboTe

3 [TonroroBka orBeToB Ha Bompockl | 1.1.-1.4
0 COAEPIKAaHMIO Ja0opaTOPHOM
paboTh

4 OtpaboTKa HABBIKOB PEILICHUS 1.1.-1.4
3a1a4

5 ITogroroBka OT4ETOB B

<D0pMa OTYCTHOCTH

®ponTankHas becena

HpG3GHTaHI/I$I 10 TEMEC

CoOecenoBanue

Brinmonnenue TecToB

HpC,I['BHBJ'ICHI/Ie BCEX
BBITTIOJJTHCHHBIX TECTOB I10
Ti1aBaM
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Monyasb 2
1 [oaroTtoBka k 1abopaTopHBIM 2.5-2.8 ®ponranbHas Oecena
3aHATHSIM
2 [ToaroroBka MarepuasnoB 1o 2.5.-2.8 CobecenoBanue

BOIPOCaM JIJIsl CAMOCTOSTEIILHOTO
W3y4YCHUs], YKa3aHHBIM B KOXJON
nabopaTopHOU paboTe

3 ITonroroBka oTBETOB Ha BOpOCcH | 2.5.-2.8 3amuTa pe3ybpTaToB,
T10 COACPIKAHUIO JTabopaTopHOH 0(hOpMIICHHBIX B
paboThI MUCHMEHHOM BHJIC
4 OtpaboTKa HABBIKOB PEILICHUS 2.5.-2.8
BrinonHenue tectoB
3aja4
5 ITonroroBka oT4€TOB B [IpenbsiBieHue Bcex
SJICKTPOHHOM BUEC BBIIIOJIHEHHBIX TECTOB I10

TJ1aBaM

4.1. Tembl KypcOBBIX pabOT (TIPOEKTOB).
KypcoBbie paboThl B yueOHOM IJIaHE HE MIPETYCMOTPEHBI.
4.2. IlepeueHb y4eOHO-METOJIUYECKOTO OOECIeYeHHs] Uil CaMOCTOSATENbHOW  paboOThI
0o0yyJaronmxcs
CamocTosrenbHas paboTa CTYJEHTOB OCYIIECTBISETCS C UCIOIb30BAHUEM:

1. bubmuoreunoro gonma AI'Y.

2. MarepuanoB caiita AI'Y (www.adygnet.ru), Ha KOTOPOM pa3MelIeHbl padoyas
porpaMma JUCHHUTIIHHBL, (OH/IBI OIIEHOYHBIX CPEJICTB.

3. Tectupyromux cucreM Yandex.Contest, CodeForces.

IlepeyeHb coBpeMeHHBIX NPO(ecCHOHAIBHBIX 0a3 JAaHHBIX M HMHGOPMAIMOHHBIX
CIPABOYHBIX CHCTEM
1. DJiekTpoHHBIE pecypchl HA OCHOBE JIMIEH3UOHHBIX 10roBopoB ®I'BOY BO «AT'Y»
IBbC «YHuBepcuTerckasi 0udamorexa onmaitn» www.biblioclub.ru

Pecypc conepxutr yueOHUKH, ydeOHbIE TMMOCOOUS, MOHOTrpaduu, MEPUOAUUYECKHE HW3IaHMUS,
CIIPaBOYHHKH, CIIOBapH, OSHIUKIONEeTuH. B HacTtosmee Bpemst BkIouyaer Oomnee 130 Thic.
HaMMEHOBaHMM. PexxuM ocTyma: st 3aperucTpUpOBaHHBIX MMOJIb30BaTENEH.

9BC AI'Y na mnardopme  ammapaTHo-TiporpammHoro  komrmiekca OOO KV
http://adygnet.bibliotech.ru Pecypc cogepuT sneKkTpoHHbIE aHATOTH TPYA0B npenoaaBateneii AI'Y.
ObecnieunBaeT TOCTYI K HEOOXOAUMBIM JIJIsl 00pa30BaTeIHHOTO Tpoliecca u3IaHmsIM. PexxuM pocryna:
JUTSL 3apeTUCTPUPOBAHHBIX TIOJIb30BATENCH.

IBC «IOpaiit» www.biblio-online.ru o0pa3oBaTelabHBI pecypc, 3JIEKTpOHHas OHOIMOTEKa M
UHTEpHET-Mara3uH, € YUTAlOT M TOKYNAIOT JJIEKTPOHHbIE W TeYaTHble Y4eOHHWKH aBTOPOB —
npernojiaBaTeneil BeAyIUX YHUBEPCUTETOB JJIsl BCEX YpPOBHEH MpodecCHOHAIbHOrO 00pa3oBaHMSs, a
TaK)Ke MOJIB3YIOTCS BUECO- U ayJuoMaTeprallaMu, TECTUPOBAHUEM U CEPBHCAMM ISl PEToiaBaTeei.
Pexxum noctyna: ajis 3aperucTpupoBaHHBIX MOJIb30BATENEN.

IBC «Jlaub» www.e.lanbook.com Poccuiickuili pa3paObOTUYMK U MOCTaBIIMK COBPEMEHHBIX
oOpazoBatenbHbix IT-pemenudi, ¢uarmanckuii npoaykt «JlaHm» — coOCTBEHHas HSJIEKTPOHHO-

6
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ouommoteuynas cucrema (OBC), mpemoctamisiomas 00pa30BaTENbHBIM OpPraHU3ANMAM JIOCTYIl K
DJIGKTPOHHBIM BEPCHSIM KHUT BEAYIIMX W3JATEIbCTB YYEeOHOW, HAydHOH, NpOoQecCHOHATHHON
JUTEpaTypbl W TEPHOAMKH IO Pa3JIUYHBIM HAlpaBJICHUSIM IOJITOTOBKH. Pexum mocryma: s
3apEruCTPUPOBAHHBIX TIOJIB30BATEIICH.

®I'BY «Poccmiickasi rocygapcTBeHHasi OumOamoreka» http://dvs.rsl.ru CoctaB momnosiHsercs
00BEMOM JUCCepTalUil IO BCEM CIEHUANBHOCTSAM (KpoMe MEAMIMHBI U (apMaluu), YTO COCTABIIAET
okosno 30000 nuccepranuii B roa. JlocTynm K MOJHBIM TEKCTaM JHCCEPTAllMid TOJBKO B OTJENE
aeKkTpoHHBIX yonukanuii Hb AI'Y. Pexxum noctyma: st 3aperucTpupOBaHHbBIX MTOJIb30BaTENICH.

000 «Hayynas »3jekTpoHHass Oubuauorexka» (HIb) www.elibrary.ru Poccuiickuit
UH(POPMALMOHHO-aHAIUTHYECKUH MOpTal B 00JaCTH HAYKH, TEXHOJIOTUU U 00pa30BaHMsI, B TOM YHCIIE
anekTpoHHbIe Bepcuu Oonee 3900 poccuiickux HayYHO-TEXHHUECKUX KYPHAJIOB, U3 KOTOPBIX OoJjee
2800 xxypHainoB B oTkpsiToM foctyne. HOb eLIBRARY conepxut mnarpopmy Poccuiickuit nnaekc
HayyHoro uutupoBanus (PUHLI). Pexxum noctyma: g 3aperucTpupoBaHHBIX MOJIb30BaTENCH.

Hexommepueckoe mNapTHEPCTBO «ACCOUMMPOBAHHBbIE PerMOHAJbHBbIE OMOJIMOTEYHBbIE
koHcopuuymbl» (APBUKOH) http://arbicon.ru/services/ 3T0 KpynHEWIas MeXKBEIOMCTBEHHAs
MEXperuoHanbHass OMONMOTEUHAsi CeTh CTPaHBI, paclojararoias COBOKYMHBIM HH(GOPMaIMOHHBIM
pecypcoM, KOTOPBIM JaeT BO3MOXKHOCTh HalTH Oosnee 50 MIJITMOHOB JIOKYMEHTOB B 57 permoHax
CTpaHbl U YTOYHHUTD, B (DOHAAX KAaKUX OUOIMOTEK MX MOXKHO MOJTYUYHTh.

Hexkommepueckoe MAPTHEPCTBO «HauuoHaabHbIH 3JIEKTPOHHO-UH(OPMAIUOHHBIN
koHcopunym» (HIUKOH) www.neicon.ru 00beIMHSIET BO3MOXKHOCTH POCCHUHCKHX OMOJIMOTEK W
HAyYHBIX OpraHW3alUil AJii KOPIMOPATUBHOTO JOCTYIMAa K JJIEKTPOHHBIM 0a3aM JaHHBIX HayYHBIX
NEePUOIUYECKUX H3JaHUM, TMpeIaraéMbIX POCCUUCKUMU H 3apyOEKHBIMHU H3JaTEIbCTBAMU H
UH(GOPMALMOHHBIMU areHTCTBAMH.

000 «®Paxkrop ILmoc» (CIIC «KoncyastanT Ilnroc») www.consultant.ru — 370 coBpeMeHHas
CIIpaBOYHAsl CHUCTEeMa, obecreunBaroias OOJbIIIOe KOJUYECTBO BO3MOXKHOCTEH TIpH padoTe C
TEKCTOBBIMH  TPAaBOBBIMU  JOKyMeHTamu. [IporpamMma mpemHazHadeHa Uil KaueCTBEHHOTO
OTIEPAaTUBHOTO CHAOKEHUSI MPABOBOW MHQOpPMAIIUEH IOPUCTOB, a TAKXKE IPYTUX JIUII, UCTIOIH3YIOITUX B
cBOei paboTe HOPMATUBHO-IIPABOBYIO JOKYMEHTAITHIO.

000 «Komnanusa AIIN «I'APAHT» www.garant.ru CnpaBoyHo-nipaBoBas cucrema «l'apant» —
3TO MPOTrpaMMHOE MPHJIOKEHHUE ISl KOMIIBIOTEPA, B KOTOPOM COJIEPXKUTCS IOJIHAsL, MOABEprHyTas
cUCcTeMaTH3alluy 1 MOCTOSIHHO OOHOBIIsIEMas 3aKOHOAATeNNbHas HHpOpMarLus.

Me:xkayHapoanbie 0a3bl JaHHBIX HAYYHbIX U31aHMI

Web of Science https://apps.webofknowledge.com Haykomerpuueckas pedepatuBHas 0aza
JIAHHBIX KYpHAJIOB W KoH(epeHuuit. I[lo3BonseT NOMYYUTH JOCTYN K OONBIIOMY OO0BEMY
MCCIIEeIOBATEIbCKOM JTUTEPaTypbl MUPOBOTO KJlacca, CBSI3aHHOHM C TIIATENbHO OTOOPAaHHBIM CIHCKOM
’)KypHaioB. Pexxum nocrymna: IP agpeca yausepcurera

Scopus https://www.scopus.com/search/ — 5To HaykomeTpuueckas pedepaTuBHas 0a3a TaHHBIX,
BxoJsmIas B 0a3zy maHHbIX SciVerse kommnanuu Elsevier. SciVerse o0beauHseT B cebe MaTepuasbl U3
KOJUICKIIMU PEIEH3UPOBAaHHOW JnHTepaTrypbl SciVerse Scopus, coOpaHWs TOJHOTEKCTOBBIX CTaTei
SciVerse ScienceDirect, 1oCTymn K KOTOPOii orpeneseTcsl yeaoBUsAMH noanucku. Pexxum nocryna: 1P
ajZipeca YHUBEpCHUTETA.

zbMATH https://zbmath.org/ PedeparuBnas 6a3a qaHHBIX 110 YUCTON U MIPUKJIATHON MaTEMaTUKE
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Elsevier («3ab3eBup») https://www.elsevier.com/ — kpynHeilluuii B MuUpe H3Aareiab Hay4dHO-
TEXHUYECKOH JHUTepaTypsl M TpoBaijep HHPOPMAIMOHHBIX peIIeHUH B 00JacTH HayKH U
obpazoBanus. [Toprdonno nznarenscrsa npeacrasieHo 2 500 xypHanamu u 20 000 oHIaifH-KHUTaMU
(momuotekcroBas Iuiatdopma ScienceDirect), cnenMaaM3MpPOBAHHBIMU pedepaTUBHBIMU  Oa3zamu
naHHbIX: Scopus, Emabse, Engineering, a Takke MHHOBAI[MOHHOI CHCTEMOI aHanlu3a, OLIEHKH U
IPUHSTHS PELIEHUHM B Hay4YHO-HCCIEA0BaTENbCKOM AestenbHocTH SciVal. Pexum nocryna: IP agpeca
YHHUBEpPCUTETA.

Science Direct https://www.sciencedirect.com/ — 5T0 coOpaHue MOJTHOTEKCTOBBIX MaTepUasOB,
BXozsmee B 0a3y naHHbiX SciVerse komnanuu Elsevier, kpymHeimas MynbTUAMCUUIUIMHAPHAS
KOJUIGKIIHUS, CHOCOOCTBYIOIIAS MHHOBALMAM W YCKOpSIOIIash HAay4yHYI0 pabOTy C HpOBEPEHHBIMHU
naHHbIMH. Pexxnm nocryna: IP anpeca yHuBepcurera

WznatensctBo Springer https://link.springer.com/ — MexayHapoaHasl TpyIia, 3aHUMAOIas
BBITYCKOM HAaYYHbIX, TEXHHUUYECKUX, MEIUIMUHCKMX KHUTI U OJKypH&JIOB. Springer H3AaeT MU
pactipoctpansieT 6osee 2,7 ThIC. HAUMEHOBAHUI HAYYHBIX M 00Pa30BaTENbHBIX KYPHAJIOB MO Pa3HBIM
obnactsam 3HaHuil. Pexxum nocryna: IP agpeca ynuBepcurera.

Nature Journals https://www.nature.com/siteindex/ IlomHoTekcTOBas KoJuleKuus KypHainoB Nature
Publishing Group.

Springer Nature Experiments https://experiments.springernature.com/ Komiekiuss Hay4HBIX
MPOTOKOJIOB 110 Pa3IMYHBIM OTPACIISIM 3HAHUH.

Springer Materials https://materials.springer.com/ Kosuiekius HaydHbIX MaTepuanoB B 00JiacTu
(GU3HYECKUX HAYK U MHOKUHUPHHTA.

Nano https://nano.nature.com/ ba3a pgaHHbBIX B 00JIaCTH HAHO-TEXHOJOIHMH, cozepxalas
MH(OpPMAIIHIO O HAHO-MaTepHanax

IIpoekr EBkama https://www.projecteuclid.org/ Ilnatdopma uIst pa3MerieHuss pasIudHbIX
Hay4YHBIX MaTEpUaJIOB [0 TEOPETUYECKON M MPUKIAJHON MaTeMaTuKe, a Takke Mo cratucTtuke. baza
JaHHBIX coiepxutT Oosiee 100 Thic. craTell HaydHBIX >KYpHAJIOB B OTKpbITOM noctyme. ITnardopma
ABJIIETCS COBMECTHBIM IMpoekToM bubmuorexkn Kopuemibckoro yHuBepcuteta u M3natenbcrBa
yHHUBepcuTeTa J[proka.

S. YueOHO-MeTOoANYeCKOe o0ecneYeHne AU CUMIIMHBI (MOLYJIs1)

Tabnuua 4. OcHOBHas AUTEpaTypa

No

/ HaumenoBanue, Oubnuorpagpuieckoe onrcanue
n/m

[IporpaMMHBIE CHCTEMBI CTATUCTHYECKOTO aHallM3a: 0OHApYKEHHE 3aKOHOMEPHOCTEH B
JAHHBIX C UCTIOJIb30BaHueM crucTteMbl R u s3pika Python / B.M. Bonkosa, M.A. CemeHoBa,
1. | E.C. Yeteprakosa, C.C. Boxos. — HoBocuOupck: HoBocuOupckuii rocy1apcTBeHHBbIHI
TeXHUYECKU yHUuBepcuTeT, 2017. — 74 c.: mi., Tabn. — Pexxum mocTyma: mo moAmnmcke. —
URL: http: //biblioclub.ru/index.php?page=book &id=576496.

[Tymxkapes, A.H. SI3p1ku nporpaMMupoBaHus: yueOHO-METOIUYECKOe Tocodue s
2. | crynenToB Hanpasnenus «MHpopMannoHHbIe cucTeMbl M TexHonorun» / A H. Tlymkapes. —
Tromenb: TroMeHCKUI TOCyJapCTBEHHBIN YHUBEpCUTET, 2017. — 48 c. — Pexxum nocryna: no
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https://nano.nature.com/
https://www.projecteuclid.org/
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noanucke. — URL: http: //biblioclub.ru/index.php?page=book &id=571547.

Ta6muma 5. JlomonHUTENBHAST JTUTEpaTypa

No HaumenoBanue, Oubauorpaduyeckoe onrucaHmue

Mupomanuenko, .M. SI3p1ku 1 METOIBI MpOrpaMMHUpOBaHus: yueOHoe rmocoodue / ..

1| Mupomsnyenxo, E.I'. Beperennunkosa, H.I'. CasenbeBa. — PocToB-Ha-Jlony: M3narenscko-
nosmrpapuyecknit komruieke PI'DY (PUHX), 2019. — 188 c.: Tab., ui. — Pexxum nocryma:
no noanucke. — URL: http: //biblioclub.ru/index.php?page=book&id=567706.

KonecnukoBa Tartbsna, I'. SI3p1ku nporpaMMupoBanus: yaeonoe nocooue / I'. KonecHukosa
2 TarbsHa. — KemepoBo: KemepoBckuii rocyaapcTBeHHblIi yHuBepcuteT, 2017. — 182 c.: Tadmn.,
wi. — Pexxum pocryna: no nognucke. — URL: http:
//biblioclub.ru/index.php?page=book&id=573802.

Tabmuna 6. Pecypcsl nHGOpMaIMOHHO-TEIICKOMMYHHKAITMOHHOH cetn «IHTepHeT)»

Ne Haseanue pecypca
/T Anpec pecypca
1 CrnoBapu u >HIIMKIOoNEe MM Ha Akagemuke https://dic.academic.ru/
2 ODenepanbHas ciyx6a 6e3onacHoct Poccuiickoit denepanuu https://www.fsb.ru/
3 Hayunas snexkrponHast 6nbanoreka «KubepJlenunka» https://cyberleninka.ru/
4 | ApxuB HayuHbIX XypHanoB Ha matrgopme HOMKOH https://archive.neicon.ru/xmlui/
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6. MeToguyeckne peKOMEHIANUH M0 JUCUHUILIHHE (MOTYJII0)
MeTtoauueckie peKOMEeHIalliy IPEroAaBaTesio Mo MOATOTOBKE U IPOBEICHUIO BY30BCKOM

JEKLUY.

TpasuIMOHHO OATOTOBKA BY30BCKOM JIEKIIMU CTPOUTCS 10 CXEME:

v ompejeNeHue [ed U3ydeHHsl MaTepHrala o JTaHHOM TeME;

v/ COCTaBJICHHE IIAHA U3IIOKEHHUS MaTepHaa;

v\ ompejeneHne OCHOBHBIX MOHATHI TEMBL;

v' 1noabop OCHOBHOI JINTEPATYPHI K TEME.

[Tpu moAroToBKe JEKUNUN HEOOXOJUMO YUUTHIBATD CIEIYIOIIEE:

1)  bonbiioe 3HaueHHE UMEET BPEMEHHOE IIJIAHUPOBAHUE KAXK10M CTPYKTYPHOM 4aCTH JIEKLIUU
Y CTPOrO€ CIEI0BAHUE TAKOMY ILIAHY.

2)  Heo0OxonnMo MakCHUMalIbHO MCIIOJIb30BaTh COBPEMEHHbIE TEXHUUECKHE CPEICTBA
00y4eHwusl.

3) B caywae oTCyTCTBUS TEXHHUUECKUX CPEACTB 00yUSHHSI pallMOHAIBHO YacTh U3y4aeMOro
MaTepHaja JaBaTh Yyepe3 CXeMbl, HauepUyeHHble (JIydlle 3apaHee) Ha jocke. Cxembl
HE00XO0IUMO HCIOJIb30BaTh JJIs JIYYIIEr0 YCBOEHUS, OHU HECYT OOJBIIYIO CMBICIOBYIO
HarpysKy.

4)  OmnpeznenuTs B IpOILECCE MOATOTOBKH JIEKLIUU OTIAEIBHBIE BOIIPOCHI U3y4aEeMOU TEMBI,

KOTOPBIC 6yI[YT npearaTeCAa CTyaACHTaM AJisk CAMOCTOATCIIBHOTO U3YUCHU.

7. O6ecnevyeHne 06pa3oBaTeJHLHOIO MPOIECCa IS JHUI ¢ OTPAHHYEHHBIMHU
BO3MOKHOCTSIMH 3/I0POBbSI 1 HHBAJIU/I0B

B xope peamusanuu AMCHUIUIMHBL HCIIOIB3YIOTCA CIEAYIOIIUE JONOIHUTENbHBIE METObI
00y4YeHMsl, TEKYIIEro KOHTPOJS YCIEBAEMOCTH M MPOMEKYTOYHOW aTTecTallud OOYYaroUIUXcs B
3aBHCUMOCTH OT UX MHJMBHyalTbHBIX 0COOEHHOCTEMH:

® IS CJICNIBIX U CIIa0OBUIAIINX:

- TeKIUU O(POPMIISIFOTCS B BUJI€ DJIEKTPOHHOTO JOKYMEHTA, JOCTYITHOTO C TIOMOIIBbIO KOMIIBIOTEPA
CO CIIEUAIN3UPOBAHHBIM ITPOrPAMMHBIM 00€CTIeYeHUEM;

- IUCBMEHHBIE 33JIaHUsI BBIIIOJIHAIOTCS Ha KOMIIBIOTEPE CO CHEUATN3NPOBAHHBIM MPOrPAMMHBIM
o0ecrieyeHrneM, WK MOTYT OBITh 3aMEHEHbI YCTHBIM OTBETOM;

- obecreunBaeTcs WHIMBHIyAThHOE paBHOMEpHOE ocBemieHrne He menee 300 Jrokc;
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- JUIA BBITTOJIHCHHUS 3aJaHHs TIPH HEOOXOIMMOCTH IPEIOCTABISICTCS YBEIUYUBAOIIEE YCTPOHCTRO;
BO3MOYKHO TaKX€ HCITOJIb30BAHHE COOCTBEHHBIX YBEIUYHBAIOIINX YCTPONCTB;

- MUCbMEHHBIC 3a/IaHUsT OPOPMIISIFOTCS YBEITMUCHHBIM MIPHPTOM;

- 9K3aMeH M 3a4€T MPOBOAATCS B YCTHOW (DOpME WJIM BBINOJHSIOTCS B IMHUCbMEHHOW (opme Ha
KOMIIBIOTEPE.

® JUIS TIYXHUX U CIa0O0CIBIIIAIINX

- nexkumud OQOPMIISIIOTCS B BHUAC OJCKTPOHHOTO JIOKYMEHTa, JIMOO MPEAOCTaBISICTCS
3BYKOYCHJIMBAIOINAS alllapaTypa WHANBUIYAILHOTO TIOJIb30BaHUS;

- MUCbMEHHBIC 33/IaHUS BHITIOJIHSIIOTCS HA KOMITBIOTEPE B MUCHbMEHHOU (opMe;

- 9K3aMeH | 3a4€T MPOBOJATCSA B MUCHMEHHOW (DOpMe Ha KOMIIBIOTEPE; BOZMOKHO MPOBEICHHC B
dbopMe TeCTUPOBAHHSI.

e JUIS JIUI] C HAPYIICHUSMU OITOPHO-IBUTAaTEILHOTO arrapara:

- JIGKIIUU O(OPMIISIOTCS B BHJIE JICKTPOHHOT'O IOKYMEHTA, JJOCTYITHOTO C MIOMOIIbI0 KOMITbIOTEpa
CO CICIUAIM3UPOBAHHBIM ITPOIrPAMMHBIM 00€CIICUCHUEM;

- MMCbMEHHBIC 3aJaHMS BBIOJHSAIOTCS Ha KOMIIBIOTEPE CO CIECHMATN3UPOBAHHBIM POTPAMMHBIM
obecreyeHneM;

- 9K3aMEH W 3aué€T MPOBOJAATCS B YCTHOH (JOpME WIIM BBIOJHSIOTCS B NMUCBMEHHOH (hopme Ha
KOMIIBIOTEPE.

[Tpu HEOOXOMUMOCTH MPETyCMaTPUBACTCS YBEIMUCHUE BPEMEHH JIJISl TIOATOTOBKH OTBETA.

Hpouez[ypa IMPOBCACHUA HpOMe)KYTOLIHOI‘/’I arTcCTainuu ajisd o6yqa}0m1/1xc;{ YCTaHaBJIMBACTCA C
y‘léTOM X MHAUBUAYAJIBbHBIX HCI/IXO(I)I/I?»I/I"ICCKI/IX 0COOCHHOCTEH. HpOMC)KyTO‘IHaH arTeCTanusa MOXET
MMPOBOAUTHCS B HECKOJILKO OTAIlOB.

HpI/I MNpOBCACHHUU IIPOLCAYPBl OLICHUBAHHUA PC3YJIbTATOB 06yLIeHI/I}I npeayCcMarpruBacTcCsd
HCIIOJIb30BAHUC TCXHUYUCCKUX CPCICTB, HeO6XOI[I/IMBIX B CBA3U C MHANBUAYAJIbHBIMU 0COOCHHOCTSIMH
06y‘laIOH.IHXC$I. Ot cpeacrea  MOTyT OBITh nNpeaoCTaBJICHbI YHUBCPCUTCTOM, WM MOI'YT
HCIIOJIB30BaThCsl COOCTBEHHBIC TEXHHYECKHE CpeacTBa.

HpOBC,[[eHI/Ie nmpoucaypnsl OICHHUBAHUA PE3YJIIbTATOB 06yquI/151 AOIYCKACTCA C HUCIIOJIBb30BaHHUEM
JAUCTAaHITMOHHBIX O6paBOBaTeJ'IBHBIX TEXHOJIOTUH.

ObecneunBaeTcss AOCTYN K HH(POPMALMOHHBIM M OHOIMOrpaguueckuM pecypcam B CETH
WuTepHer 1t kaxxaoro oOyuatorierocsi B hopmax, aganTUPOBAHHBIX K OTPaHUYEHUSAM MX 3/0POBbS U
BOCTIPUATHSA UHPOPMALIUU:

® IS CJICTIBIX U CIIa0OBUIAIINX:

- B MeyaTHOU (hopMe yBeIMYEHHBIM HIPU(TOM;
- B (hopMe IIEKTPOHHOTO IOKYMEHTA;

- B popme ayauodaiina.

® IS TIyXHX W CIa0O0CITBIIAIINX:

- B Ile4aTHoH popme;
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- B opMe DIIEKTPOHHOTO IOKYMEHTA.

e Ui OOYYaIOUIMXCS C HAPYLICHUSIMU OIIOPHO-IBUIATEIILHOTO arnapara:
- B meyaTHo opMme;

- B (hopMe 3JEKTPOHHOTO JOKYMEHTA;

- B (hopme ayanodaiina.

VY4yeOHble ayTUTOPHM JJIsl BCEX BUAOB KOHTAaKTHOM M CaMOCTOSITEIbHOM palboThl, HaydHas
Oubnuoreka M WHBIE TMOMEUICHUs s OOydYeHHsS OCHALICHBI CHENHaIbHBIM O00OpYJOBaHUEM U
y4eOHBIMH MECTaMHU C TEXHUYECKHMHU CPEACTBAMHU O0YUEHHUSI.

8. MaTepunanbHO-TeXHH4YeCKOe o0ecnieyeHue T CUMIIIMHBI (MOLYJI51)

JlexuvoHHBIE  3aHATHS  NPOBOAATCA B JIGKUMOHHOM  ayAUTOpUH,  OCHAIIEHHOU
NPE3CHTAIIMOHHON TEXHUKOW (TIPOEKTOp, SKpaH, KOMIBIOTEP/HOYTOYK) W COOTBETCTBYIOIIUM
nporpamMmmubiM oOecnieuenueM (LibreOffice, Microsoft Office 2010 Russian Academic OPEN,
Microsoft Office Professional Plus 2010 Russian Academic OPEN).

JlaGopaTopHbIe 3aHATUS TPOBOJATCS B ayIUTOPHH, pacCuMTaHHOW Ha 15 paboumx mecr,
OCHAIEHHOW IE€PCOHAIbHBIMU KOMIIBIOTEPAMHM C YCTAHOBJIEHHBIM IPOrPAMMHBIM OOECII€UeHUEM
(Lazarus, Eclipse, NetBeans, Visual Studio, PyCharm, IntelliJ Idea) u BbIx0/10M B UHTEpHET.

['pynnoBbie (MHAMBUAYaAIbHbIE) KOHCYJIbTAl[MM IPOBOJATCS B ayAUTOPUH, OCHALIEHHOU
NEePCOHAIBHBIMU KOMIIBIOTEPAMH C YCTaHOBJIEHHBIM IporpaMMHbIM oOecrieduenueM (Lazarus, Eclipse,
NetBeans, Visual Studio, PyCharm, IntelliJ Idea).

Texymuii KOHTPOJb, MPOMEXKYTOUHAS aTTECTAallUs MPOBOJAATCA B ayJUTOPHH, OCHAIIEHHOMN
NePCOHAIILHBIMU KOMIIBIOTEPaMH C YCTaHOBJIEHHBIM NporpaMMHbIM obecrieuennem (Lazarus, Eclipse,
NetBeans, Visual Studio, PyCharm, IntelliJ Idea).

CamocrosiTenbHass paboTa TPOBOAUTCS B KaOWHETE [JIs CaMOCTOSITEIBbHOM padoTHI,
OCHAlIEHHOW KOMITBIOTEPHOM TEXHUKOM C BO3MOYKHOCTBIO MOJKIIOYEHUs K cetu «HHTepHeT»,
IPOrpaMMOI SKpaHHOTO YBEJIMYEHUS U 00ECIIEUeHHBIN JOCTYIIOM B AJIEKTPOHHYIO HH(OPMAIIMOHHO-
00pa30BaTeNbHYIO Cpelly YHUBEPCUTETA.

IIporpammHoe obecnieueHne, peKOMeHI0BaHHOE IVIsl HCNOJb30BaHus B AI'Y

OrnepalnOHHBIE CUCTEMBI, TAKUE KaK:
Ubuntu (https://ubuntu.com/download), Microsoft Windows 2000 Server CAL Russian,
Microsoft Win Starter 7 Russian Academic OPEN.
Bpay3zepsl nocneaHeit Bepcuu, Takue Kak:
Google Chrome (https://www.google.com/chrome),
Mozilla Firefox (https://www.mozilla.org/ru/firefox/new/)
BusyanbHbie cpepl TporpaMMUPOBaHUS, TAKUE KaK:
Lazarus (https://www.lazarus-ide.org/index.php?page=downloads),
Eclipse (https://www.eclipse.org/downloads/),
NetBeans (https://netbeans.apache.org/download/index.html),
Visual Studio (https://visualstudio.microsoft.com),
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PyCharm (https://www jetbrains.com/ru-ru/pycharm/download/),

IntelliJ Idea (https://www.jetbrains.com/ru-ru/idea/download).
[TakeTs! 0OhUCHBIX MPUIIOKEHUH, TAKUE KaK:

LibreOffice (https://www libreoffice.org/download/download),

Microsoft Office 2010 Russian Academic OPEN,

Microsoft Office Professional Plus 2010 Russian Academic OPEN.
TexcToBble peaakTOpbl, TAKUE Kak:

Notepad++ (https://notepad-plus-plus.org/downloads),

Latex (https://www.latex-project.org/get/).
I'padpuueckuii 3D maker Blender (https://www.blender.org/download).
PactpoBslit rpaguueckuii penakrop GIMP (https://www.gimp.org/downloads).
Bekropnsrii rpaduueckuii penakrop Inkscape (https://inkscape.org/release/inkscape-1.0.2).
Cuctemsl ynpaBieHus 6a3aMu 1aHHBIX, TAKUE KaK:

MySQL (https://www.oracle.com/ru/mysql/),

PostgreSQL (https://www.postgresql.org/download).

[Taket IPUKJIIATHBIX MaTeMaTHYECKUX IpOTpaMMm Scilab

(https://www.scilab.org/download/6.1.0).
MexmatdopMennyro cpeny pazpadborku Unity (https://unity3d.com/ru/get-unity/download).

JuctpubyTus S3BIKOB MIPOrpPaMMHUPOBAHUS Anaconda

(https://www.anaconda.com/products/individual#Downloads).

Hab6op kommmtsitopoB GCC 7.4.0 (https://ubuntu.com/download).
@aioBbIe MEHEDKEPHI, TAKAE KaK:

Total Commander (https://www.ghisler.com/download.htm),

Double Commander (https://sourceforge.net/p/doublecmd/wiki/Download).
KonconbHblii (aitnoselit Mmenempkep Far manager (farmanager.com/download.php?l=ru).
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9. JIucT perucTtpanum u3MeHeHH

Howmep Howmepa nuctos OcHoBanue s Hata
HU3MEHE BHCCCHMA IMoamucy | Pacmmgposka Jlara BBEJICHUS
ams | 38MCHEHH | HOBBIX | QHHYIMPO H3MEHCHHS HomICH H3MCHCHIS
BIX BAaHHBIX
1. 13, 14 [IpuBenenue B Kapnenxo 16.03.21 16.03.21
COOTBETCTBHE reske) FO.A.
droc
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