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1. Kparkasi XapakTepuCcTHKA TUCHUINIMHBI (MOIYJIs)

Pabouas mporpamma aucuuiiMHbl - (Monyns) «BBeneHue B HM3KOYPOBHEBOE
IPOrpaMMHUPOBAaHUE» COCTABICHA B COOTBETCTBUM C (elepalbHbIM TOCYIapCTBEHHBIM
00pa30oBaTebHBIM CTAaHIAPTOM BBICIIETO 00pa3oBaHus — OakanaBpuar no HampasieHuio 02.03.01
«MaTemaTuka U KOMIIBIOTEPHbIE HayKu», Mpopuiab «MaremaTuka U KOMIbIOTEPHBIE HAYKH»,
YTBEP)KICHHBII IMpHKa3oM MMHUCTEpCTBA HAyKH U BBICIIEro oOpaszoBaHus Poccuiickoit
®Denepanuu Ne 807 ot 23.08.2017 rona.

N3yuenne aucuuruimHbl (Moayisi) «BBeneHue B HHM3KOYPOBHEBOE IMPOrPaMMHPOBAHUE
NO3BOJISIET TIyOOKO MOHATh, KAaK IPOrpaMMbl BBIIOJHSKOTCS Ha allapaTHOM YPOBHE, YTO
KPUTUYECKH BAXXHO I pa3paboTku 3(PQPEeKTUBHBIX, HAAEKHBIX M OE30MACHBIX CHCTEM.
[TonydeHHble 3HaHMST M HaBbIKM (OPMHUPYIOT KJIIOYEBbIE KOMIIETEHLIMU JUIS CO3JaHMs
BBICOKOTIPOU3BOJUTENBHBIX ~ KOMIIOHEHTOB B MAIIMHHOM  OOY4YeHHH U  CHCTEMHOM
IpOrpaMMHUpPOBAaHUM, TIJe TpeOyercs KOHTpPOJIb HaJ pecypcaMM W HMHTerpanus ¢
HU3KOYPOBHEBBIMH OHMOJIMOTCKAMMU.

MecTto 1ucuuIIMHBI (MOAYJISA) B CTPYKTYpe 00pa3oBaTe/IbHOM MPOrpaMMbl

Hacrosimas nucuumnianHa (MoayJib) BKIOYEHA B Y4EOHBIH IJ1aH 110 POrpaMMe MOArOTOBKU
OakanaBpuata no HampasieHuto 02.03.01 «MaremMaTuka U KOMIBIOTEPHBIE HAyKH», MPOdUib
«MaTemaTuKka ¥ KOMITBIOTEPHBIC HAYKM» M BXOJUT B BApHAaTUBHYIO YacTh bioka 1 popmupyemyro
y4acTHUKaMU 00pa30BaTeNbHBIX OTHOIICHUN KaK JIMCUUIUIMHA MO BHIOODY.

Hucturnnuna (MOaysb) u3ydaercs Ha 3 win 4 Kypce B 5, 6 uiam 7 ceMecTpe Ha BBIOOD.
JlocTynmHa K W3YYEHHIO IIOCJIEe YCHENIHOIO0 OCBOEHHUS AUCHUIUIMH (Moaynei): «OCHOBBI
IIPOMBIIIIEHHON pa3paboTKu», «AJITOPUTMBI U CTPYKTYpPHI JaHHBIX. YacTh 1» uinu «AJIropuTmsl
U CTPYKTYpHI JaHHbIX. YacTh 1. [IpoaBUHYTHII YPOBEHb.

Heab  w3ydyeHus: JMCHUIUIMHBI  (Moayhast):  QopMupoBaHMe y  CTYACHTOB
(GyHIaMEHTATFHBIX 3HAHWN M HABBIKOB pEIICHUS W aHaiu3a MudQepeHnaIbHbIX ypaBHEHUH,
HEOOXOUMBIX Ui MOJEIMPOBAHUS U MCCIEOBAHUS JTUHAMUYECKHX IPOLECCOB B PA3TUYHBIX
00JacTsIX HayKH U TEXHUKHU.

3agauun u3y4eHust IMCHUILIMHBI (MOIYJIS):

— W3y4UTh INOJHBIM LMKJI TPaHCISLUU BBICOKOYPOBHEBOIO KOJa B MAalIMHHbBIE
WHCTPYKLMH, BKIIIOYasi 3Tanbl KOMIWIALMHA, KOMIOHOBKH U 3arpy3KH IIPOTrpaMM;

— OCBOUTH IPUHLMIIBI yCTPOMCTBA MaMSITH TPOLECCA, MEXAHU3MbI YIPABICHUS
JUHAMHUYECKON NaMsAThIO U MOCIEICTBUS TUIIMYHBIX OINOOK NP pabdoTe C yKa3aTeasiMu;

— Hay4MTbcs pa3padaTbiBaTh U COOMpATh CTATUYECKHE U AUHAMUYECKHE OMOIMOTEKH Ha
s3bike CH 17151 HCIIOIb30BAHUS B MHOTOTIAT()OPMEHHBIX NPOEKTaX;

— OCBOUTb OCHOBBI MHOIOIIOTOYHOTO MPOTrpaMMHMPOBaHUS U B3aUMOACUCTBHS C
OTIEpAI[MOHHOM CUCTEMOI Yepe3 CUCTEMHBIE BBHI30BbI,

— pa3BuTh HaBbiku uHTerpauuun C-xkoma c Python uyepes CPython API, Bxirouas
yIpaBJI€HUE NaMSThIO, TIEpeAady JaHHbIX U ONTHUMU3ALMIO IPOU3BOAUTEIBHOCTH KPUTHYECKUX
Yy4acTKOB KOJa.

B pe3ysbTare ocBOeHUSsI JUCHUILIUHBI (MOIYJIs1) 00y4arOMiiCSl 10JIZKEeH

3HaAmMb:

— TMOJHBIA LHKI MpeoO0pa3oBaHUs BBICOKOYPOBHEBOW MpOrpaMMmbl B MAaIIMHHOE
IpeJCTaBICHNE U OCOOCHHOCTHU 3TOT0 MPeoOpa3oBaHus;

— KAk HCIIOJIHAETCS IporpaMma KOMIIBIOTEPOM Ha YPOBHE MAIIMHHOTO MPEACTABICHUS;

— YCTPOMCTBO MaMATH MpoIecca, MEXaHU3Mbl BBIJENCHHUS U OCBOOOXKIIECHHS MaMATH, a
TaKXe MOCIEeICTBUS OMIMOOK MpH paboTe ¢ MaMAThIO;

— TMPHUHLUIOBl OPraHU3allid CUCTEMHBIX BBI30BOB U UX POJIb B peayn3auud (yHKIHUN
a3pika C 1 B3aMMOJECICTBUY C ONEPALlMOHHON CUCTEMOM;
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— apxuTekTypy B3aumopeiictBus Python m C-koma uepe3 CPython API, Bxirouas
yIpaBiieHUE cChlIKamMu, TUIIBI PyObject 1 0COOEHHOCTH Mepeauu TaHHBIX MEXY S3bIKaMH.

ymembp:

— paspabatrbIBaTh IporpamMmMsl Ha si3bike C;

— pas3pabarbIBaTh MYyJIbTHI3BIKOBBIE IPOEKTHI M coOupath ux nog OC Linux;

— pas3pabarbIBaTh CTATUYECKHE U AMHAMHUYECKUE OMOIMOTEKY;

— ONTHUMU3UPOBATh IPOIPAMMBI;

— paloTaTh Ha yJaJIEHHBIX KOMIIBIOTEPAX MOCPEICTBOM Hcnosb30BaHus SSH;

— pas3pabaTbIBaTb MHOI'OIIOTOYHBIN KOJ;

— MOHMMAaTh 0ANT-KOA U BHOCUTH B HETO MPABKHU.

enaoemy:

— HaBBIKOM pa3pabOTKH NPUMUTUBHBIX IIPOrpaMM B HU3KOYPOBHEBOM IIPECTABICHUH;

— HaBBIKOM ONTHUMHU3alMM Mporpammbl Ha Python depe3s peanusanmioo uactu
¢yHKIIMOHATa B HU3KOYPOBHEBOM IMPECTABICHUN;

— HaBBIKOM OTJAJAKH U TPOPHIMPOBAHHS TPOU3BOAUTENHHOCTH C-paciiMpeHuid Uis
Python;

— HaBbIKOM Oe3omacHOM U >(PQeKTUBHON paboThl € yKa3aTeasIMHM, MacCHUBaMHU U
CTpyKTypaMu AaHHBIX B C, BKIIOYas peayu3alyio ajiroOpuTMOB, KPUTHYHBIX K CKOPOCTH H
noTpeOICHUIO TaMATH;

— HaBBIKOM HMHTErpallii HU3KOYPOBHEBBIX KOMIIOHEHTOB B ML-maiiniaiiHbl, BKIOYas
CepUaJIN3aLUI0 JaHHbBIX, paboTy c ¢aillaMi M BHEIIHUMH MPOLIECCAMHU, A TaKXke oOecredeHue
Ha/I&KHOCTH U TIEPEHOCHMOCTH KO/1a.
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2. IlepeyeHb MIAHUPYEMBIX Pe3yJIbTATOB 00y4YeHUs

Komnerennuu, ¢opmupyembie B pe3ylbTaTe OCBOSHHS IUCHUILIMHBI (MOIYJsS) IpH
IIPOBE/ICHUH Y4EOHBIX 3aHATUH B (hOpMe KOHTAKTHOM paboThl 00yUarOIMXCs € eJarornuecKuMu
paboTHUKaMU YHUBEpCUTETa U B (popMe CaMOCTOSTENEHONU PabOThI 00yUYarOIINXCA:

Komnerenuus

Conep:xkanue KOMIEeTEHIIUH

Nuauxkarop
KOMIIETeHIIN U

IlepeyeHpb MIAHMPYEMBIX
pe3yJbTaTOB 00y4eHus Mo
JucHMIIMHE (MOTYJIIO)

YK-1.

Crioco0eH oCyIIeCTBIIATh
MIOUCK, KPUTHYECKHI aHATH3 U
cHHTe3 HH(pOopMaITuHy,
MPUMEHSITh CHCTEMHBIH
TIOJTXOJT JIJISl pEeIICHHUS
MIOCTaBJICHHBIX 33124

YK-1.1.

3HaEeT METO/IbI MOMCKA U aHAJIN3a
nH(popMaIuu B 001aCTH pa3padOTKH,
OCHOBHBI€ TTPUHIIUIIEI KPUTHYECKOH
OIICHKH MCTOYHUKOB MH()OPMAIIUU U
WX PEJIEBAaHTHOCTH.

YK-1.2.

YMeeT KpUTHYECKN OLICHUBATH
WUCTOYHUKHU HH(OpMALINHU U
CHUHTE3UpPOBATh JIaHHBIE U3
Pa3IMYHBIX NICTOYHUKOB IS
pelIeHns 3aad, IpUMEHSTh
CHUCTEMHBIH MOAX0] K aHATIN3y U
PELICHHUIO KOMIIIEKCHBIX PO0JIeM

YK-1.3.

NmeeT npakTudeckuii ombIT paboThI
C COBPEMEHHBIMU MHCTPYMEHTaMH H
TEXHOJIOTHSIMU /17151 00pabOTKH
nHpopMaIuu, GOpMyINPOBAHUH H
CTPYKTYPUPOBAHHH 3a/1a4 Ha OCHOBE
noJy4eHHoH nH(opMamu

YK-2.

CriocobeH onpeaensiTe Kpyr
3a/1a4 B paMKax MNOCTaBJIECHHOU
LENI 1 BEIOUPATh
ONITUMAJIbHBIE CIOCOOBI MX
peLIeHUs, HCXOAS U3
JEHCTBYIONINX MPaBOBBIX
HOPM, UMEIOLIUXCSI PECYPCOB
Y OrpaHUYECHHI

YK-2.1.

3HaeT NeUCTBYIONINE TPABOBHIC
HOPMBI, PETYTHPYIOIINE
JIESATSIILHOCTD B 00J1aCTH PEIICHHUS
3a7a4, OCHOBHBIE METO/LI M TIOIXOIbI
K OMPEJICIICHHIO KpyTa 33134

YK-2.2.

YMeeT onpenensaTs Kpyr 3a1a4 B
pamMKax IMoCTaBJIEHHOM 1INy,
BBIOMPATH ONTUMAITBHBIE CIIOCOOBI
pelIeHns 3a1a4, YU ThIBast
MMEIOIINECS PECYPCHI U
OTpaHHYEHU

YK-2.3.

Nwmeer mpakTuyecKuid OnbIT
MIPUMEHEHUS 3HAHWUI O TPaBOBBIX
HOpMax U pecypcax B pealbHbIX
CUTYyalusxX, pa3paboTKu U
peanu3anuu perieHnii B
COOTBETCTBHUH C YCTAHOBJICHHBIMU
OTpaHUYCHUSIMU

OIIK-1.

Cnoco0eH HaXOIUTh,
(GopMyIHMpoBaTh U permarb
aKTyaJibHbIC ¥ 3HAYUMBbIC
MPOOJIEMBI TPUKIATHON U
KOMITBIOTEPHON MaTeMaTUKH

OIIK-1.1.

3HaeT OCHOBHBIE METOIbI U IOAXOABI
K PEIICHUIO 3a/1a4 MPUKIATHON U
KOMHLIOTepHOfI MaTC€MaTHKH,
BKJTFOYast alTOPUTMEI,
MaTeMaTHYECKOe MOJICTTUPOBAHKE U
TeOpI/IIO OIITUMU3AIINH, a TaKKEC
COBpeMeHHLIe I/IHCprMeHTBI nu
TEXHOJIOTHH, UCIIOJIb3yEeMbIC B 3TOM
obiact

OIIK-1.2.

YMeer aHanu3upoBaTh U
(dhopMyIUpOBaTh MaTEMaTHUECKUE
3aJ1a4M, IPUMEHSATh
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COOTBETCTBYIOIIUE METOJIBI U
ANTOPUTMBI JIJISI UX PEUICHUS, a
TaK)Ke UHTePIPETUPOBATH U
MPEJICTABIATh PE3YJIbTATHI B
MTOHSITHOM M AOCTYIHOH hopme

OIIK-1.3. Nmeet mpakTHUECKUH OTBIT PabOTHI
HaJl IPOEKTaMH WIH
UCCIIEIOBAaHUSAME B 001aCTH
MPUKJIAHON U KOMIIBIOTEPHOU
MaTEMAaTHKH, BKJIIOYas ydacTHe B
KOHKYpCax, OMMMITHAAaX WIN
HAyYHBIX MMyOJTUKAIUIX, T1e ObUH
peLIeHBI aKTyalbHbIC U 3HAYNMBbIC
3a1auu
[K-1. Criocoben popmynrpoBath IK-1.1. 3HaeT METOBI ¥ MOAXOIBI K
3a7a4M C MaTeMaTHIECKOM (bopMyIHpOBaHUIO 3a7a, a TAKKE
TOYHOCTBIO, 00OCHOBEHIBATH OCHOBHBIE MTPUHIIUTIBI
YTBEPKICHUS CTPOTO H MaTeMaTHYECKOTO JI0Ka3aTenbCTBa H
aHAIN3UPOBATH MOJTYYCHHBIE aHaJIM3a Pe3yIbTaToB.
pe3ynbTaThl B 001aCTH [K-1.2. ‘YMeeT KOppPEeKTHO CTaBUTh U
MaTeMaTHKH U (opMynupoBaTh MaTeMaTHYECKHE
KOMITBIOTEPHBIX HaYK 3aJauu, IPUMEHSTh CTPOTHE METOJIBI
JIOKa3aTeIbCTBA ¥ AaHATM3UPOBATH
HOJTyYSHHBIC PE3YJIBTATHI.
IK-1.3. Hmeer ombIT paboThI ¢ 331a4aMU B
001acTH MaTeMaTHKH U
KOMITBIOTEPHBIX HayK, BKITIOYAsI
MPUMEHEHUE MaTeMaTHUECKIX
METOOB JIJIsl PELICHUS
PaKTHYECKUX 3a/1a4
[K-2. CriocoOeH pemath THIIOBbIE I1K-2.1. 3HaeT OCHOBBI HH)OPMALIMOHHON U
3a71a4¥ MpoeCcCUOHATBHON oubnuorpaduveckon KyabTypsbl, a
JeSITeIbHOCTH B 00JIaCTH TaKXe MPUHIUITB HHPOPMAITHOHHOH
pa3pabOTKH, ONHpPasch HA 0€30MacHOCTH U TPUMEHEHUS
WHQOPMAITMOHHYIO 1 UHPOPMAITMOHHO-
oubrorpaduIecKyro KOMMYHHUKAIIMOHHBIX TEXHOJIOTUN B
KyJIbTYpPY, UCTIONIB3Ys npodeccHoHaIbHOM AeSTeIbHOCTH
MH()OPMAIIIOHHO- [K-2.2. Ymeer 3¢ (heKTUBHO HCIIONB30BAThH
KOMMYHHKAIIMOHHBIC UHPOPMAIMOHHO-
TEXHOJIOTHH U YUUTHIBAS KOMMYHHKAIIMOHHBIE TEXHOJIOTUH
OCHOBHBIE TPEOOBAHUS JUISL pEILICHUsI CTaHAaPTHBIX 3a1a4
UHQOPMAaITMOHHOH npodecCHOHAILHON IeATEHHOCTH,
Oe3omacHocTH YUUTBIBas TPeOOBaHUSI
nHGOPMAITMOHHON 0€301MacCHOCTH
[K-2.3. NmeeT onbIT paboThI €

WHPOPMAITMOHHBIMH PECypcaMu 1
TEXHOJIOTHSIMH B 001acTH
pa3paboTKH, BKIIOYask COOI0AEHUE
HOPM MH(POPMAITMOHHON
Oe3onacHocTH
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3. Temaruueckuii njiax

Nen/ TpynoeMkocTh, akageMH4YeCKHEe YaChl
" HaumeHnoBanue Qunas Gopya TKY .
AyautopHas padora (Tekymmii
pa3jaena IMCHUIITHHBI
(moyasi) Jleknuu CeMuHapsbl Koutpo | CamocTosiTeab KOHTPOJTL
(npakTHYecKue Jb Hasi paboTa yCIeBaeMoCTH)
3aHATHS)
1 Beenenue B s3bIK 8 8 8 Jomariame
nporpamMupoBanus Cu 3ajIaHus,
Y OCHOBBI [Moarororka k
HU3KOYPOBHEBOTO CEMUHAPY
MPOrpaMMHUPOBAHUS
2 Pazpabotka 8 6 2 8 Jomarinue
MIPOMBINIICHHBIX 3aJlaHus,
MPOCKTOB Ha MpUMepe Konrponbhas
pa3paboTKH MPOEKTOB pabota
Ha si3bike Cu 1 Python
s OC Linux
3 HuzkoypoBHeBoe 14 12 2 16 Jomamrane
MpEeICTaBICHUE 3aJlaHusl,
Iporpamm: KonTponphas
KOMITWJIIPYEMBIE Ha pabota
MpUMeEpe MPorpamMm Ha
s3pike Cu,
HHTEPIPETUPYEMBIC Ha
MpUMeEpe TMPorpamMm Ha
SA3BIKE
NIPOrPaMMUPOBAHUS
Python
3auém ¢ oyeHKol 4
Hmozo: 30 30 8 122
O6vem oucyuniunst (Mo0y/s) 190
(¢ ax. u.)
Obvem Ooucyunaunvt (Mooynsn) 5
(6 3au. eo.)

4. CopepxxaHue TUCHUILIMHBI (MOTYJI5)

Nen/m HanMmenoBanue pasgea ConepxaHue TUCHUNIHHBI (MOYJIs1) IO TeMaM
AUCHUIJIMHBI (MOLYJIs1)
1 BBeneHue B s3bIK Brenenne B HU3KOypoBHEBOE MporpammupoBanue st ML. CtpykTypa
nporpammupoBanus Cu u MporpaMmsl Ha si3bike CH
OCHOBBI HU3KOYPOBHEBOTO IIpocras mporpamma Ha sizbike Cu. Cpeaa pa3paOOTKH, KOMIMIISLUS 1
IIPOrpaMMUPOBAHHUS 3amyck nporpaMmsl Ha si3bike Cu o OC Linux.
Tunsl 1aHHBIX U HU3KOYPOBHEBOE IPEICTABICHUE IIETIOYUCICHHOW U
BEIICCTBEHHOW apu(METHKH.
MaccuBbl, CTPYKTYpPBI B padoTa ¢ HaMAThIO
2 Pa3paboTka mpoMBIIIUIEHHBIX CPython - wunrepnperatop s3bika Python. Pacmupenne Python ¢

IIPOEKTOB HA PUMEPE

pa3pabOTKH MPOEKTOB Ha SI3bIKE
Cu u Python g OC Linux

nomortbio Cu (Bb13oB Cu moanporpaMm). YacTuaHas HHTEPIPETAIUs
Pacmmpenune Python ¢ momompio Cu. PaGora ¢ daitnamu (ureHue u
3anuch (Gaision)

[TpOMBIIIICHHBIH TPOEKT: OCHOBHAs MpOTrpaMMa, CTaTHYeCKHe WU
JUHaMU4eckue 0MOnnoTexu, cOOpKa U TECTUPOBAHHE.

Komnusinust mporpamMm, MHTEpHpETaLus IporpaMm, yCTpoHCcTBO OaiT-
Koza
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HuskoypoBHEBOE MpeIcTaBICHUE
MPOTrpaMM: KOMITHIIUpyEeMbIe Ha
MpUMepEe MPOrpaMM Ha SI3bIKE
Cu, uHTEpIpETUPYEMBIC HA
npuUMepe MPorpamMM Ha sSi3bIKe
nmporpammupoBanus Python

CuctemMHbI€ BEI30BBI

IIpouecchl 1 cpeacTBa B3aUMOJICUCTBUS MEXK1Y HUMU

BrlnonHenne BHENIHUX MPOTpaMM

OnTuMH3aIys 0 BpeMEHH BBITIOJIHEHHUS TPOrpaMM Ha si3bike Python
MHOronoTo4HOCTh

CeTteBoe MporpaMMHUpPOBaHUC

[logBenenne  UTOroB  Kypca: NIPUMEHEHHE  HHU3KOYPOBHEBOTO
nporpammupoBanust B MO Ha npuMepax onTUMH3AIUU
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5. YueOHO-MeTOaHYECKOE O0ecIeYeHue

VYHuBepcUTET  pacrojaraeT IOJHBIM  HA0OpOM  JIMIEH3HMOHHOTO M CBOOOJHO
pPacHpoCTPaHsIEMOro IMPOTPAMMHOTO O0ECHEeYeHHs, BKJIIOYAs MPOAYKTHl OTCUYECTBEHHOTO
IIPOU3BOACTBA.

Kaxnplii cTyqeHT B TedeHHE BCEro Inepuoja OOydYeHMs NOJIydaeT WHIWBUIYaTbHBIH
HEOTPAaHWYEHHBIH  JOCTYH K  DJEKTPOHHO-OMONMOTEYHOH  CHUCTeME U 3JIEKTPOHHOU
UH()OPMAIIMOHHO-00Pa30BaTENFHON Cpele YHHBEPCUTETa. OJTH CHUCTEMBl IIPEIOCTABISIOT
BO3MOXHOCTH JIOCTYIIa K pecypcamM 3 Jr000i TOUYKH, TJIe eCTh NOJKII0UeHHe K ceT VHTepHer,
KaK Ha TEpPPUTOPUHU YHUBEPCUTETA, TAK U 32 €r0 IpeJIelIaMH.

CrynentaMm o0ecriedeH yJaJIeHHBIH JOCTYNl K COBPEMEHHBIM MpOo(ecCHOHATBHBIM 0azaM
JAHHBIX U MH(OPMALMOHHBIM CIIPAaBOYHBIM CHCTEMaM.

Ocnosnas numepamypa:

1. 1. Tanenbaym, 3. C. Kommnbrorepnsie cetu / O. C. Tanenbaym, [[. Yazepoin. - 5-¢ usm. -
Canxkr-IlerepOypr : [Tutep, 2021. - 960 c. - ISBN 978-5-4461-1248-7. - TekcT : 3IEKTPOHHBIH. -
URL: https://znanium.ru/catalog/product/2141427.

2. 2. Kysun, A. B. [IporpammupoBanue Ha si3bike Cu : yueOHoe nocobue / A.B. Kysun, E.B.
UymakoBa. — MockBa : DOPYM : UHOPA-M, 2024. — 143 c. — (Cpennee npodeccHnoHaIbHOES
obpazoBanme). - ISBN 978-5-00091-556-1. - Tekcr : oaexkrtponnsni. - URL:
https://znanium.ru/catalog/product/2137197.

Jlonoanumenshasn numepamypa:

1. PabueBckuii, A. H. KomnbioTepHble ceTH U CUCTEMBbl CBsI3U. BBOIHBINA KypC :
yueOHoe mocobue s By30B / A. H. PabueBckmii. — Mocksa : U3znatenbcrBo HOpaiit, 2025. —
207 c. — (Beicmee obpazoBanue). — ISBN 978-5-534-21489-5. — TekcT : 31eKTpOHHBIN //
O6pasoBarenbHas wiathopma KOpaiit [caiit]. — URL: https://urait.ru/bcode/572633.

6. MartepuajbHO-TeXHHMYeCKOe o0ecreyeHne

VYHuBepcuTeT pacrnojaraeT MaTepualbHO-TEXHUYECKOM 0a30i, COOTBETCTBYIOLIEH
JIeMCTBYIOIMM MTPOTUBOIIOKAPHBIM MPaBUJIaM U HOPMaM U 00ecleurBaroeil MpoBeieHHe BCexX
BUJIOB JIUCHUUIUIMHAPDHOW W MEXIUCUUIUIMHAPHOW IOATOTOBKH, HPAKTHUYECKOH M HAy4HO-
UCCIIEI0BATEIbCKON PaboT 00ydaromuxcs, NPeAyCMOTPEHHBIX YU€OHBIM IIJIAaHOM.

[TomenieHus1, KOTOpBIE MPEACTABISAIOT COO0H yueOHbIE ayIUTOPUH [T IPOBEACHUS 3aHATHI
JEKIIMOHHOTO THUMA, 3aHATUH CEeMMHAapCKOro (IpakTUYeCKOro) THIA, TPYNIOBBIX U
MHAUBUAYaAJIbHBIX KOHCYJIbTAIMH, TEKYIIET0 KOHTPOJIS U MPOMEKYTOUHON aTTECTalllH, a TaKKe
MOMEIIEHUS Il CAMOCTOATENIBbHOM paboThl U MOMEIIEHUS I XpaHEHUS U NMPO(UITAKTUYECKOTO
obcimyxuBaHusl yueOHOTO 000pynoBaHus. [ToMereHns: yKOMIUIEKTOBaHbI CIICIUMAT3UPOBAHHON
MeOenbl0 U TEXHUYECKHMMHU CpEICTBAMH OOyUYeHHs, CIy>KallMMH JUIs MpeACTaBIeHUs ydeOHOU
uH(popMaluu 00JbILION ayIUTOPUH.

N3yueHne qUCUUIUIMHBI (MOAYIA) 00eCcTIeYnBaeTCsl B y4eOHBIX ayIUTOPHSX, OCHAIIEHHBIX:

— CTOJIaMH U CTYJIbSIMU;

— KOMIIbIOTEPHOU TEXHUKOU;

— MEXaHWYECKUMHU KaJIbKYJIATOpaMH;

— CHENHMAIU3UPOBAHHBIM 000pYyI0BaHUEM, BKJIIOYAs! IEMOHCTPAIIMOHHOE 000pYy/JOBAHUE.

[TomMerieHus 1711 CaMOCTOATENBHOM paboTh 00yUarOIIKXCsl, B TOM YUCIIE IPUCTIOCOOTICHHBIE
JUISL MCTIONBb30BaHMsS MHBAJUIAMH M JIMLIAMU C OTPAHUYEHHBIMU BO3MOXXHOCTSMH 3J0POBBS,
OCHAILIEHBI KOMIIBIOTEPHON TEXHUKOM C BO3MOXHOCTBIO MOAKIIOYEHHs K ceTu «MHTepHeT» M
oOecriedyeHHEeM  JIOCTyNa B  JJIEKTPOHHYIO  HH(OPMAalMOHHO-00pa30BaTeNIbHYI0  Cpeay
YHuBepcurera.
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OO0yyarmumMcsl TPeaoCTaBIsSeTCs JOCTyn (B TOM 4HCIE YAAJICHHBIH) K pecypcam
UH(POPMALIMOHHO-TEIIEKOMMYHHUKAIIMOHHON ceTH «HTepHeT», 3JeKTPOHHBIM pecypcaM (B TOM
YHCIie 3JCKTPOHHBIM OHOJIMOTEYHBIM CHCTEMaM, COBPEMEHHBIM MPO(ECCHOHAIBLHBIM 0a3am

JAHHBIX 1 UH(OPMAIIMOHHBIM CIIPABOYHBIM CUCTEMaM):

Ne HaumeHoBaHue nopraiia CcbLika
(u3naHus, Kypca, 10KyMEHTAa)
1. | Hayunas snextponHas 6ubmuoreka elibrary.ru https://elibrary.ru/defaultx.asp
onbnmoTeka
2. | ba3za mannbix s | T-crienuanvcTos https://habr.com
3. | ba3a nanneix ScienceDirect https://www.sciencedirect.com
4. | OdunmansHbii cailT MUHUCTEPCTBA HAYKU https://minobrnauki.gov.ru/
BEICIIIEro oOpazoBanus Poccutickoit ®eaeparuu
5. | ®enepanbhbiii mopran «Poccuiickoe odbpasosanue” | https://www.edu.ru/
6. | Uudopmarmonnas cuctema "Equnoe okno qoctyma | http://window.edu.ru/
K 00pa3oBaTenbHBIM pecypcam”
7. | EnunHas xomekims nudpoBsix obpasoBatenbubix | http://school-collection.edu.ru/
pecypcoB
8. | ®enepanbHblii IEHTP HHPOPMAITHOHHO - http://fcior.edu.ru/
00pa3oBaTeIbHBIX PECYPCOB
[lepeuenr WHDOPMAINMOHHBIX TEXHOJOTHH, WCIOIB3YEMBIX IPH  OCYIICCTBICHUU
00pa30BaTeNbHOTO MpoIiecca Mo JUCIUILINHE (MOAYIII0), B TOM YHCIIEe KOMIUIEKT JTUIEH3NOHHOTO
MPOrPaMMHOTO  OOCCIICYCHHS, COBPEMEHHBIE TpPO(ecCHOHANbHBIC 0a3bl  JaHHBIX U
MH(OPMaIMOHHBIE CIIPABOYHBIE CHUCTEMBI:
HaunmenoBanue I1O IIpousBoacTBoO JluneH3nonHoe / cBOOOIHO
pacnpocTpaHsieMoe
OnepanuoHHbIE CHCTEMBI:
Microsoft Imagine (Windows Client, Server) | sapy6exmnoe | muuensmonHoe
bpaysepsbl:
Slupexc.bpaysep OTEUYECTBEHHOE | CBOOOJHO PacIpoCTpaHsIeMoe
Google Chrome 3apyOexHoe CcBOOOIHO pacIpocTpaHsieMoe
Od¢ucHble NpUIOKEHHUS
Microsoft Imagine (Visio, OneNote) 3apy0exHoe JIUIEH3HOHHOE
TeXstudio 3apy0exHoe cBOOOJTHO PACIPOCTPAHSIEMOE
Adobe Acrobat Reader 3apy0exHOe CBOOOJIHO pacrpocTpaHsIeMoe
IIporpammHoe o0ecneyeHne Uisl IVIAHUPOBAHHUSI M YYeTa BPeMEHH:
Toggle app | 3apyOexHoe | CcBOOOIHO pacIpocTpaHsieMoe
CucreMbl ynpapJjieHHsI TPOEKTAMM:
Microsoft Imagine (Project) | sapyGexHoe | nuuensuonnoe
Cucrtembl ynpapjieHHs1 0a3aMHi JaHHBIX:
Microsoft Imagine (SQL Server) | sapy6exnoe | nurensnonnoe
Cucrtembl pesepBHOro konuposanus (backup):
Acronis Backup Advanced for HyperV | sapy6exHoe | muuensnonHOe
CnpaBoYHO-NIPAaBOBBIE CHCTEMBI:
Koncynprantllimtoc: cipaBoyHO-TIpaBOBast OTEUECTBEHHOE | JIMIICH3UOHHOE
cucTeMa
CpeicTBa AHTHBUPYCHO#i 3aIUTHI:
Kaspersky Endpoint Security asst 6usneca OTEUECTBEHHOE | JIMIIEH3UOHHOE
Cranpmapraeiid Russian Edition
Cpeabl pa3padoTkm:
Visual Studio Code 3apy0exHoe CcBOOOJTHO PACIIPOCTPAHSIEMOE
Bash (Unix shell) 3apyOeKHOE CBOOOIHO PaCIPOCTPaHIEMOE
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Anaconda 3apyOexkHOE CBOOOHO pacIpoCTpaHsIeMOe
Robotic Operating System 3apy0exHOe CcBOOOJTHO PACIIPOCTPAHIEMOE
CopelliaSim 3apy0exKHOE CcBOOOJIHO PACIIPOCTPAHIEMOE
Google Colaboratory 3apy0exHOe CcBOOO/THO PACTIPOCTPAHSIEMOE
IlakeThbl MPOrpaMMHBIX CPeICTB M OHOJIHOTEK:

AutoPsy 3apyOexkHOE CBOOOIHO pacIpOCTpaHsIeMOe
Interactive Disassembler (IDA) 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
CucTteMbl ynpasjieHHs1 0ubanorpapudeckoii nugopMmanueii:

Zotero | 3apyOexKHOE | CBOOOHO pacIpOCTpaHsIeMOe
CepBHCHI B CITYKOBI:

Bind 3apy0eIKHOE CBOOOJTHO PACIIPOCTPAHIEMOE
Docker 3apyOeKHOE CBOOOJTHO pacIpoCTpaHsIeMoe

7. MeToanyecKue v OlleHOYHbIe MATEPHAJIbI
MeToauyeckne yKazaHus il 00y4alOUIUXCS 10 OCBOEHUIO TUCIHILIMHBI (MOYJIs1)

B npomecce wusydenus AMCUMIUIMHBL (Momyns) «BBegeHne B HU3KOYPOBHEBOE
MpOrpaMMHUPOBaHUE» B paMKaX TEKYIIEro KOHTPOJISI YCIIEBAEMOCTH UCIIOJIB3YIOTCS TaKHE BHUIbI
yueOHOI paboThl, KaK JIEKIMU, CEMUHAPHI, IOMAIIHUE 3aJlaHus, KOHTPOJIbHAs paboTa, a TaKkxke
pa3IUYHBIE BBl CAMOCTOSTEIHHOW pabOThI OOydYaIOIMIUXCS 10 3aJaHHI0 TIPEIoJIaBaTes,
HaIpaBJCHHBIC HA PA3BUTHE HABBIKOB MPO(PECCUOHAIBHON JIEKCUKH, 3aKPEIJICHNE TPAKTUYECKUX
po¢eCCHOHAIBHBIX KOMIIETEHITUHN, TTOOLIPEHUE UHUITUATHB.

Jlexyus — cHUCTEMAaTHYEeCKOe, IOCIEIOBATEIBHOE, MOHOJOTHYECKOE  H3JI0KEHUE
npernoiaBaTesieM yueOHOro MaTepuaa, Kak paBuiio, TEOPETHYECKOTO XapaKTepa.

B mpomecce neknmii peKOMEHIYETCS BECTH KOHCHEKT JIEKIUH: KPAaTKO M CXEMaTHYHO
(UKCUPOBATh OCHOBHBIC HJCH, BBIBOJBI W OOOOIICHUS JICKIIMW; BBIICIATH BaXKHBIC MBICIIH,
KJIIOYEBBIE CJIOBa W TepMUHBL. HeoO0XOIMMO OTMETHUTH BONPOCHI WMJIM MaTepUaNbl, KOTOpBIC
BBI3BIBAIOT 3aTPYIHEHMs, U MOMNBITATbCS HAMTH OTBETHI B pEKOMEHJ0BaHHOW nuTepatype. Ecnu
pa3o0parbcsi B Marepuaie He yaaercs, cieayeT chopMyIupoBaTh BOIMPOC W 3a1aTh €ro
IPENo/IaBaTeso Ha KOHCYJIbTAI[MH WM BO BpEMsI CEMUHAPCKOTO (IPAaKTUYECKOT0) 3aHATHSL.

Cemunap — 310 (hopma yueOHOH NesATeTbHOCTH, TPOBOAMMAs B Y4€OHOM 3aBEJIEHUU TIOJ
PYKOBOACTBOM TMpemNojaBaTess, TI/A€ CTYACHTbl AaKTUBHO YYacTBYIOT B OOCYXICHHSIX,
MPAKTUYECKUX 3aJJaHUsIX U APYrux (popmax B3aMMOAECHCTBHUS.

Jlns ycrenrHoi moAroTOBKUA K CEMUHApY PEKOMEHAYETCS 3apaHee 03HAKOMUTHCS C TeMOU
3aHATHA WU OCHOBHBIMHU MaTCpUalaMH, 4TO0Bl MMETHh BO3MOKHOCTH AKTHBHO y4aCTBOBAaTh B
oOcyxaeHuu. Takxke MOJNEe3HO MOATOTOBUTH BOIMPOCHI U HUJIEU ISl OOCYKIEHUS, YTO MOMOKET
rI1y0’Ke OHATh MaTepUal U MPOJIEMOHCTPUPOBATH 3aUHTEPECOBAHHOCTD.

Ayoumopnas paboma — akTUBHas paboTa CTy/IeHTa Ha CEMUHape, ero OTBETHI Ha BOIIPOCHI
IPEenoJiaBaTess U y4acTHe B IUCKYCCHU.

Jl1g ycnemHoro yyacTusi B CEMMHApe CTYAEHTaM PEKOMEHAYETCS 3apaHee 03HAKOMUTBCS C
TeMOM OOCYXXIEeHHsI, MPOYUTAaTh HEOOXOIMMbIE MaTepUallbl U IMOATOTOBUTH BOIPOCHL. BakHO
AKTHUBHO CJIyIIaTh M BOBJIEKAThCS B IUCKYCCHIO, BBICKA3bIBasl CBOU MHEHHUS U apIyMEHTUDPYS HX.
[Ipu oTBeTrax Ha BOMNPOCHI TMPENOJABATENsl CTOUT OBITh YBEPEHHBIM, YETKUM U JIOTUYHBIM,
ONMPAsCh HA U3YYEHHBIN MaTtepuall. Takxke MOJIe3HO MOAAEPKUBATh IUAJIOT C OJHOKYPCHUKAMU,
YTOOBI 000TaTUTH O0CYXKJEHHE U PACIIUPUTH CBOU 3HAHMUSI.

Homawmnee 3a0anue — HaboOp 3a/1a4 O TEMaM HEJIENH.

[Ipu pabore Ham nOMaNTHUMHU 3aJaHUSIMA Ba)XXHO BHUMATEIHLHO O3HAKOMHTHCS C
TpeOOBaHUSIMU U CPOKaMH BBIMOIHEHHs. PekoMeHyeTcss pa30ouBaTh 3aaHUs HA JTArbl, 9YTOObI
n30exaTh TEperpy3kd W JIydlle YCBOUTH Martepuai. lMcmonp30BaTh pa3iWyHbIE HWCTOYHHKHU
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nH(opMaIuu, BKIIOYasi Y4eOHUKU U OHJIAMH-PECYPCHI, IJIs 00Jiee TIIyOOKOTO TOHMMaHUS TEMBI.

Koumponvhas paboma — nuceMeHHasi pabota ¢ HabopoMm 3a/1a4, KOTOPbIC HYKHO PEIITUTh 3a
OrPaHUYCHHOE BPEMSI.

HCJIB KOHTpOJIBHOfI paGOTBI — NOJIYYUTh CIICHUAJIBHBIC 3HAHUA I10 OHHOfI NN HCCKOJIbKMM
TEMaM JUCHUILINHBI U IIPOACMOHCTPUPOBATH HABBIKU UX IMPAKTUYCCKOI'O IPMMCHCHHU.

Camocmosmenvnasa paboma — paboTa CTyJEHTOB, HAIpaBICHHAs Ha YIIIYOJECHHOE
U3yYEHHE OTICIIbHBIX TEM M BOIPOCOB YUCOHOM JUCIUTUTMHBI (MOIYJIS).

B niporiecce camocTosTeNbHOM paboOThI CTYICHTHI B3aUMOICHCTBYIOT C PEKOMEHTOBAaHHBIMHU
MaTepHrajaMH [P MUHUMAIILHOM YYaCTHHU MPEToiaBaTelis. 3a/1auul CTyICHTa BKIIOYAIOT paboTy
C KOHCTIEKTaMH JIeKIIui (00paboTKa TeKcTa), MOBTOPHOE N3YUCHHE YUCOHBIX MAaTEPUAIIOB TIIAHOB
U TE3MCOB OTBETOB, U3YYCHHUE JIOMOJHUTEIBHBIX TEM, BBHIIIOJHEHUE YI€OHO-UCCIICIOBATEIBLCKUX
3aJJaHUN U IPYTOE.

CucremMa OLleHMBAHUA Pe3y/JIbTATOB 00y4eHHS 10 JUCHUIIMHE (MOAYJII0)

Kputepun nosyyenusi ypoBHsi M OlleHUBaHUS cOPMHUPOBAHHOCTH KOMIIETEHUMH 1O
aucHuILinHe (MoayJio) «BBegeHune B HUI3KOYPOBHEBO€E MPOrPaMMHPOBaHHE»

OueHuBaHue ypoBHSI YU4€OHBIX JOCTHKEHHUH, OOyUYaIOIMXCA MO AUCIHUIUIMHE (MOIYJIIO),
OCYIIECTBIISIETCS B BUE TEKYIIET0 KOHTPOJISl yCIIEBAEMOCTH U IMTPOMEXKYTOYHOM aTTeCTaIUH.

IIpome:xxyTouHasi arrecTauMsl 1O JUCIHUIUIMHE (MOAYJIO) OCYHIECTBISIETCS B (popme
3auéma ¢ OWEHKOU TP DSTOM TMPOBOAMUTCS OIEHKAa KOMICTCHIUMH, C()OpPMUPOBAHHBIX IIO
JUCILIUILINHE.

Jns oneHMBaHHS TEKYIIETO KOHTPOJS YCIEBAaEMOCTH M IMPOMEXKYTOUHON AaTrTecTaluu
UCIIOJIB3YETCS JIECATHOAITIbHAS IIKaJla OIICHUBAHUSI, KOTOpasi COOTHOCUTCA C TPaJAMIIMOHHOU
NATUOAIILHOM IIKAJION cienyromuM 00pa3oM, eciii MHOE HE yKa3aHo B CUi1a0yce NUCHUIUIMHBIL:

Jecarudannbuas IlsaTndanabHas O0mas xapakTepHCTHKA pe3yJIbTaTa 00y4eHus! 1o
OlleHKAa OLlEHKA AUCUMIIMHE (MOIYJIIO)
10 OT1imyHO CTyeHT TOJHOCTBIO BIIaJICET 3HAHUSMHU, W3JIOKCHHBIMH B
9 OTIUYHO paboueii nmporpaMme, U TIYOOKO OCMBICISIET TUCIHUILTUHY. OH
8 OTIN9HO CaMOCTOSITETIbHO M JIOTMUYECKU IIOCIIIOBATENbHO OTBEYAET Ha

BCE BOIIPOCHI, aKICHTHPYS BHUMaHHE Ha HauWOO0JIEe BaXKHOM.
YMeeT aHATU3UpOBAaTh, CPaBHUBATh, KIACCHPHIIUPOBATH,
0000maTh,  KOHKPETU3UPOBAaTh U  CHCTEMATHU3HUPOBATh
H3yquHBIﬁ Marcpuall, BBLACIAA KIIOYEBbBIC MOMCHTLI H
yCTaHABJIMBas ~ MPUYAHHO-CIICACTBEHHbIE  CBsA3U.  YeTKo
(bopMyJIIpyeT OTBETHI, YBEPEHHO MHTEPIIPETUPYET PE3YIIbTATHI
AHAJTM30B W JIPYTUX HCCIICMOBAHUMN, a TAKKE PEIIACT CIOKHBIC
3agaun. CTyJEHT XOPOIIO 3HAKOM C METOJaMHU HCCIICOBAHMUS,
HeOGXOIII/IMI)IMI/I JUISA HpaKTI/I‘IeCKOI\/’I ACATCIIBHOCTHU, U YMECT
CBA3BIBATH TCOPETHUCCKHE ACTICKThI TUCIUIUTUHBI (MOIYIS) C
MPaKTHIECKUMH 33aJa4aMH.

Xoporo CrygeHT obramaeT 3HAHUSAMHU MpeAMeTa IMOYTH B TIOTHOM

6 Xopomo o0beme pabodell MPOrpaMMbl U CAMOCTOSTENILHO, JIOTHYECKH
MTOCJIETOBATEIFHO M BCECTOPOHHE OTBEYAECT HA BCE BOMIPOCHI,
aKICHTUPYS BHUMaHWEe Ha Hanboiee 3HAaYMMBIX MOMeHTax. OH

YMEET aHAJIM3UPOBATH, CpPAaBHUBATD, KJ'IaCCI/I(bI/II_II/IPOBaTB,
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decaTubannbuas Ilarudanasuas O0mas xapakTepuCTHKA pe3yJIbTaTa 00y4eHusl 1o
OLICHKA OLICHKA AUCUHUIJINHE (MOIYJIIO)

0000maTh,  KOHKPETH3MPOBATh W  CHCTEMAaTH3UPOBATh
W3YYEHHBIA MaTephaj, BBIAENAS ero KIIIYEeBBIE acCIeKTHl U
yCTaHABINBAs IPUUUHHO-CIIC/ICTBEHHEIE CBsI3U. DOpMyIUpyeT
CBOM OTBETHl, YBEPEHHO HHTEPIPETUPYET PE3YIbTAThI
aHAM30B U JIPYTHX UCCIIEOBAHUH, a TAK)KE PEelIaeT CIOXKHBIE
CUTyallMoHHbIE 3aa4i. CTyIEHT XOpOIIO 3HAKOM C METOIaMU
HCCIIeIOBaHMS, HEOOXOIUMBIMH IS MIPaKTHICCKOM
JIEATEILHOCTH, U yYMEET CBA3BIBATH TEOPETUUYECKUE ACTICKTHI
MpeaAMETa ¢ MPaAKTUYECKUMU 3a1a4aMHu.

5 Y noenetBoputensHo| CTymeHT ob6nagaeT 0a30BBIMH 3HAHWSAMH 110 IUCIUATUIHE

4 V noBneTBopHTensHO| (MOYJIIO), HO UCTIBITHIBAET TPYAHOCTH IIPH CAMOCTOSTENBHBIX
OTBETaX W HCIIOJIL3YET HETOYHBIC (OpMyIupoBkH. B xoze
OTBETOB OH JIOMYCKAET OIMOKH, KACAIOIINECsS CYTH BOIIPOCOB.
CTyneHT crocoOeH pelaTh TOJNBKO CaMble MPOCTHIC 3a]auu U
BJIaJIceT  JIMIIb  MHHAMAJIbHBIM  HaOOpOM  METOJIOB

UCCIICIOBAHUS.
3 He cnan CryneHT He OBNaJieN 00sM3aTeIbHBIM MUHUMYMOM 3HaHUH 110
He cnan MPEAMETY U HE MOXKET OTBETUTH Ha BOIIPOCHI, JaXKE ECIH

He cian MperoAaBarTe’db  3aJaeT  JOTOJIHHUTEIbHBIE  HABOJSIINE

BOTIPOCHI.

JucuuruinHa (Molyiib) «BBeicHHE B HU3KOYPOBHEBOE MPOTPAMMHUPOBAHHEY OI[CHUBACTCS
CJIEIYIOIIUM 00pa3oM:

AKTHBHOCTH Bec |KoauuecTtBo Onucanue
Jomamnwue 3aganns | 15% 12 Habop 3aymad o remam Heenu
AynuropHas padora | 35% 1 AxTtuBHas paboTa CTyJeHTa Ha CEMHHAPE, €r0 OTBETHI Ha

BOIIPOCHI IMproaaBaTed U y4aCTUC B JTUCKYCCHUHU

Kontponbnas pabora | 20% 2 [MuceMenHas paboTta ¢ HAOOPOM 3a/1a4, KOTOPbIE HYKHO
PEUIUTH 3a OIrPaAaHNUYCHHOC BPEMS

3a4€T Cc OlEHKOM 30% 1 [MuceMeHHast WM ycTHast paboTa HaJl 3a1aHUEM,
HaIpaBJIeHHBIM Ha TIPOBEPKY MOIYyYSHHBIX 3HAHUH U
HAaBBIKOB I10 JTUCIUILTHHE (MOYJITIO)

®opmyJia pacyéTa HUTOrOBOM OLEHKH IO JMCOMILIMHe (Moayuaw) «Beenenue B
HU3KOYpPOBHeBOe mporpammupoBanme». «0,15 X cpemnee 3a momamnue 3amanus + 0,35 x
cpeaHee 3a ayauTopHyro pabory + 0,2 X cpeaHee 3a KOHTposibHbIe pabdoTel + 0,3 X 3auér ¢
OLICHKOM».

Texkymmii KOHTPOJIb YCIIEBAEeMOCTH 00YYAIOIIMUXCS 110 JMCHHUIINHE (MOLYJII0)

I[IpumepHbIe TOMaLIHKUE 32 IAHUS

Jlomamnee 3aganue 1.

1. Hanummure npoctyio nporpammy Ha si3bike C, kotopas BeiBoguT «Hello, ML!» u
ckomnuupyite e€ B repmuHaie nojg OC Linux ¢ moMoIsio gec;
2. OObsicHuTe pa3Hully Mexay Tunamu jaaHHbix int, float u double B s3pike C u

OIHUIINTE UX OUTOBOE MMPCACTABJICHUC B ITAMATHU;
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3. Peanusyiite mporpamMmy, KOTopasi Co34aéT MacCUB LIETBIX YHCEN, 3aMOJIHAET €ro
3HAUEHUSMH U BBIBOJUT aJjpeca 3JIEMEHTOB, IEMOHCTPHUPYSI MPUHITUIIBI apecaliui B aMsITH,

4. Hanummre ¢yuknuio nHa C, NpUHUMAIONIYyIO MacCUB M €ro pasmep, U
BO3BPAIIAIOILYI0 CYMMY 3JIEMEHTOB C UCIIOJb30BaHUEM yKa3aTellel;
5. OnumuTe, Kak ycrpoeHa mamsaTh mnporecca B OC Linux (cTek, Ky4a, CErMEHThI

KoJa u I[aHHbIX) " B 4YEM pasHula MKy CTATUYCCKUM U JUHAMUYCCKHUM BBIICJICHUCM IIaAMATH.

JlomamHee 3agaHue 2.

1. Harmmumure mpoctyro mporpammy Ha sizbike C, kotopas BeiBoguT «Hello, ML!» u
ckomnuiupyite e€ B repmunaie nox OC Linux ¢ moMomsio gec;

2. OOBsICHUTE pa3HUIlY MEXKy TUIIaMH AaHHBIX int, float 1 double B s3p1ke C 1 onumuTe
X OUTOBOE MIPEJICTABJICHNE B TIAMSITH;

3. Peanusyiite mporpammy, KoTopas co34a€T MacCUB LENbIX YHCEJ, 3allOJIHAET €ro
3HAUEHUSMH U BBIBOJUT aJpeca 3JIEMEHTOB, IEMOHCTPHUPYSI PUHITUTIBI aPECcaIlui B TaMsITH,

4. Hamumure ¢ynkuuio Ha C, IPUHUMAIONIYI0O MACCUB M €r0 pa3Mep, U BO3BPALIAIOUIYIO
CyMMY 3JIEMEHTOB C UCIIOJIb30BAHUEM YKa3aTelei;

5. Onummre, Kak yctpoeHa namsth npouecca B OC Linux (cTek, Kyya, CeTMEHTHI KOJia U
JAHHBIX ) U B 9YEM pa3HUIA MEKY CTATUICCKAM U JTUHAMHYECKUM BBIICIICHUEM ITAMSITH.

JlomamHee 3aganue 3.

1. Hamummre MHOrOmorouHyto nporpammy Ha C ¢ ucnonp3oBanuem pthread, B KOTOpoit
KOKIBIA IMOTOK BBIUMCISIET YacTh CYMMBbl MAacCHMBa, W CPaBHUTE BpEMs BBINOJIHEHHS C
OJIHOIIOTOYHOM BEpPCUEH;

2. Peanusyiite mporpammy Ha Python, kotopas 3amyckaer BHemHue komanasl OC Linux
yepes subprocess U 00padaThIBaeT UX BBHIBO;

3. Hamumure C-QyHKIMIO, ONTUMU3HUPYIOMIYIO BBIYMCIUTENBHO CIOXHYIO OMNEPAIUIO
(HampuMmep, CKaJIsipHOE IPOU3BENEHUE), U UHTerpupyite e€ B ML-malinnaiiH A yckopeHus
00paboTKH JaHHBIX;

4. C noMoImplo cucTeMHBIX BbI30BOB (depe3 C wim Python) monyunrte mHbopmaiuio o
nporecce: PID, ucnons3oBanue namsTy U BpeMsi paboThl;

5. CpaBHuTE MPOU3BOAUTENBHOCTh Python-peanmzammu anmroputma u e€ C-anasnora,
ucnons3ys mnpodunmuposmuku (cProfile, perf), u o00bscHUTE pa3HUIY C TOYKHU 3pPEHUS
HU3KOYPOBHEBOT'O MCIIOTHEHHUS.

IIpumepHbIe 3a1aHUSA IS KOHTPOJIbHOM PadoThI

1. Hamumure ¢yaknuio Ha si3bike C, BBIYUCISIONIYIO CYMMY 3JIEMEHTOB MacCHBa, U
CKOMIUIMpYHTE €€ B cTaTudeckyro Oubnuorexy (.a) nog OC Linux;
2. Co3zpmaiite nMHaAMHYECKyr0 0uOmnoTeky (.so0) Ha si3bike C, copeprkanryro QyHKIHIO

JUIs BBIUMCIEHHs (hakTopuana, U MOAKIounTe e€ K nporpamme Ha Python ¢ momoribio Momyms
ctypes;

3. Peanusyiite pacmupenue Python Ha s3pike C ¢ ucnosnb3oBanuem CPython API:
onumuTe (QYHKIUIO, MPUHUMAIOIIYI0 COUCOK 4ucen B Buae PyObject u Bo3Bpamiamomyr HUx
CpellHee 3HAUCHHUE;

4, OO0BsicHUTe, KaK ympasisieTcs: caéTunk ccbuiok B CPython mpu mepenaue PyObject
mexny C u Python, u nmpuBeanTe mpuMep HHKPEMEHTA U IEKPEMEHTa CChUIOK;
5. Hamumure Makefile ans aBTroMaTthueckod COOPKM TMPOEKTa, BKIFOYAIONIETO

OCHOBHYIO mporpammy Ha C, craTuueckyro Oubinmoreky u Python-ckpunt, ucnonssytomuit C-
pacuIpeHue;

6. Peanusyiite ¢ynxiuio Ha C, KOTOpas 4YMTaeT JaHHBIE M3 TEKCTOBOro (aitna u
BO3BpAIAEeT MacCUB 3HAYEHUH, 3aTeM BbI30BUTE €€ U3 Python u oroGpasure pe3ynbrar;
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7. C nomoristo Moayist dis mpoaHanu3upyiTe 0aiT-ko mpoctoi GyHkmuu Python u
o0bsicHUTe  HazHaueHue ocHOBHBIX  uHCTpykumii (LOAD CONST, BINARY ADD,
RETURN_VALUE);

8. Onumure pa3nuyus MeX1y KOMIWIAnued nporpamMmmel Ha C ¥ MHTEpIIpeTaluei
kozna Python, Bkirouas stansl mpeoOpa3oBaHus B MAlIMHHBIN KOl U OalT-KO;

9. Hanumure Python-mporpammy, KoTopas BbI3bIBaeT BHemIHIOW C-mporpammy
yepes subprocess, nepeaaét el apryMeHTsl 1 00pabaThIBacT BHIBOJ,

10. OOmbscHUTE, B YEM 3aKITIOYAIOTCSA MPEUMYIIIECTBA HCIIOJIB30BAHMS JUHAMUYECKUX
OMOIMOTEK MO CPAaBHEHUIO CO CTATUYECKUMU MTPU pa3paboTKe MyJIbTHUA3BIKOBBIX IIPOEKTOB B CPEIe
Linux.

IIpumepHbIe BONPOCHI 111 HOATOTOBKH K 3aHATHIO

OcHoBbI s13b1ka C M1 HU3KOYPOBHEBOE MPOrpaMMHPOBAHUE

1. Onummre CTPyKTypy MPOCTOM Mporpammsl Ha sizbike C: 00s13aTeNIbHbIE 3JIEMEHTHI,
¢GyHKIMS main ¥ BO3BpAaIlaeMOe 3HAYCHNUE;

2. B uém pasnuna mexay tumnamu AaHHbIX int, float u double B s3pike C U Kak oHH
MIPEJICTABJICHBI B TIAMSITH Ha yPOBHE OWTOB;

3. UYro Takoe ykazaresb B s3blke C M KaK € €ro MOMOIIIbIO OCYIIECTBIISETCS TOCTYI K
AIIEMEHTaM MaCcCHUBa;

4. OObsicHute, Kak ycrpoeHa namsath nporecca B OC Linux: cTek, Kyda, CEerMEHTBI
KOJa U JaHHBIX;

5. B uém oTnnuue cTaTMYecKOro M JAMHAMUYECKOro BblAeneHus mnamsitu B C?
[TpuBenuTe mpumepsl ncnoas3oanus malloc u free;

6. Kak pabotarot ctpykTtypsl B C? Hanuiure npumep oObsABICHUS U MHUITHAIA3AIUN
CTPYKTYPHI JUIsl XpaHCHHUS MH()OPMAIIHK O TOYKE B IBYMEPHOM IPOCTPAHCTRBE;

7. Uro Takoe pa3pIMEHOBAaHUE yKa3aTesss M KaKOBBI IMOCIEACTBHS oOpallieHus K
HEMHULUAIN3UPOBAHHOMY MJIM OCBOOOXKIEHHOMY yKa3aTelIio;

8. OObsicHUTe, 3a4eM HCIONb3YeTCs 3aroyioBouHbI Qaitn ((h) m xak oH cBsizaH ¢
daiinom peanuzanu# (.c).

Pa3padorka MyJabTHA3BIKOBBIX NPoeKkTOB HAa C 1 Python

9. Kak pacmuputs ¢ynkuuonansHocth Python ¢ momompio C-koma? Onumute
o0muit moaxon ¢ ucnoas3zoBanueM CPython API;

10. Uro Takoe cratuueckas OubOauoreka (.a) M Kak €€ co3gaTb U MOJAKIIOYUTH K
npoekty Ha C;

11. Kak co3nate auHamMuyeckyro 6ubimnoreky (.s0) U Ucmoiap30Bath €€ B Python uepes
MOZIYJIIb Ctypes;

12. OO0BsicHUTe, KaK ympasisieTcs: caéTuuk ccbuiok B CPython npu nmepenaue PyObject
u3 C B Python u o6patHo;

13. Kak nepenats maccus u3 Python B C-pyHKuHIO 1 KOppeKTHO 00paboTath €ro B
HU3KOYPOBHEBOM KOJIE;

14. Onummre, Kak OpraHU30BaTh YT€HUE U 3amKch ¢ailioB B C U KaK MHTErpUPOBATH
3Ty JoruKky B Python-ckpunr;

15. Yro takoe Makefile u mist yero oH ucrosb3yeTcs Mpu cOOpPKE MPOMBIIITICHHBIX
poekToB Ha C;

16. Kak ycrpoen O6aifit-kog Python m ¢ momomipro Kakoro MOAY/Isl MOXKHO €ro
[IPOAHAIIU3UPOBATS; 00BsICHUTE Ha3HA4YCHUE UHCTPYKIUHI LOAD GLOBAL,

CALL_FUNCTION, RETURN_VALUE.
HuskoypoBHeBOe npeacTaB/jieHue U CHCTEMHbIE aCTeKThI

17. UTto Takoe CHCTEMHBIA BBI30B M KAaK OH HCIOJB3YETCS JII B3aWMOJICHCTBHUS
MIpOrpamMMbl C ONIEPAIITUOHHON CUCTEMOM;
18. B uém pasnuna mexay mnpoueccom u mnotokoMm? Kak cosgare motoxk B C ¢

ucnonb3oBanueMm pthread;
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19. Kak BwIMOTHUTH BHENIHIOW Mporpammy W3 Python u momyuuts €€ BBIBOA C

MOMOIIBIO MOTyJIst subprocess;
20.

BBIYHCIIMTEIBLHO CIOKHBIX 3a7a4 B ML-naimnainax;

O6’b§[CHI/ITe, KaKk MHOTOIOTOYHOCTh B C MOKET HMCIIOJIL30BaThCS AJi YyCKOPCHUA

21. Kaxkue cpeactra mexmnporieccHoro Bzaumoeicteus (IPC) noctymasr B OC Linux
(manmpumep, pipe, shared memory);

22. B uém nmpenmymecTBa peanu3aii KpUTHYECKH BOKHBIX Y4acTKOB Koja Ha C mpu
pabote ¢ Python B 3a1auax MalmmmHHOTO 0OYYCHUS;

23. Kak ¢ momompro npodmmposiiuka cProfile u cucremuoit yrumtel perf MoxHO
BBISIBUTH Y3KHE MECTa B IIPOU3BOIUTENbHOCTH Python-kona;

24, OnumuTe, Kak ceTeBoe nporpaMmMmupoBanue Ha C (¢ MCIOJIb30BaHUEM COKETOB)
MOXeT OBITh HHTErprpoBaHo B Python-npunoxenue;

25. Kak onrummusanmst o BpeMeHH BbioJiHeHUsT Python-konma mocruraercst 3a cuér
3aMeHBI y3KUX y4acTKoB Ha C-peanu3aiiuu; NpuBeIuTe MpUMeD;

26. Yro Takoe YacTHYHAs MHTEPIPETAlUs M KaK OHA WCIOJb3YeTCS B pealHn3aiuu
CPython;

217. Kak o0ecrieunTs mNEpPEeHOCHUMOCTh U  HAAGKHOCTh C-paclIMpeHHid TMpH X

HCII0JIb30BAHUHU B PA3JIMYHBIX CPEAAX BBIIIOJIHCHUA,

28. O6T:>$[CHI/ITC, 3a4YCM HCIIOJIB3YCTCA CECpUAIM3alluAaA NAHHBIX IIPpHU BSaHMOﬂeﬁCTBHH

mexay Python u C, i kakue ¢popMaTsl IJIsT TOTO MOJXOIAT;
Kakue pucku BO3HUKAIOT IIPH HEMPABWIBHOM padoTte ¢ mamsaThio B C U Kak OHU

29.
BJIMSIIOT HA cTa0MiIbHOCTH Python-npunoxenni;

30. [TpuBenure npumep ontumuzanuu ML-naiiaiiHa ¢ TOMOIIBbIO HU3KOYPOBHEBOTO
KOJIa ¥ OLICHUTE BO3MOKHBIN BBHIUTPHIII B IPOU3BOIUTEILHOCTH.

3apanus AJ1s1 MPOMEKYTOYHOM ATTEeCTAIlMM MO AMCUMILINHE (MOLYJIIO0)

Ne 3aganue OtBer Kommnerenuus
n/n
1 | Onpenenure OCHOBHBIE KOMIIOHEHTHI CTPYKTYPBI ITPOrPaMMBbI Ha nupekTrBa #include, OIIK-1
s13pIKe C ¢yHKUMS main,
00BsIBICHHE
NEPEMEHHBIX U
OIepaTopsbl
2 VYkaxkure, Kakasi KOMaHAa UCIOIb3YETCs Il KOMITISUU gcc -0 program OIIK-1
nporpammsl Ha s3bike C B OC Linux ¢ mOMOHIBIO gcc program.c
3 | O0ObsicHuTe, B UéM pa3HHUIIA MKy THUIIAMHU JaHHbIX int U float B int XpaHUT 1IeJIbIC OIIK-1
si3pike C yucia, float — gucna
C IUIaBaroLIen
TOYKOM OJJMHApHOMN
TOYHOCTH
4 | Ha3oBute pyHKIMIO, C KOTOPOI HAUMHAETCS BBHIIIOJIHEHHE JTI000H main OIIK-1
nporpaMMsel Ha C
5 | YkaxuTe, Kak BBIACIATH TUHAMUIECKYIO TTaMSATh TT0T MaccuB u3 10 C TIOMOIIIBIO VK-1
renbix unces B C malloc(10 *
sizeof(int))
6 | OOBsicHHTE, 3a4eM HCIIONB3YETCsl yKa3aTesb B si3bike C JUIsL XpaHEHUS YK-1
aJipeca nepeMeHHOU
U TIPSIMOT'O JIOCTYTIA K
namMsITH
7 | Ha3oBuTe cerMeHT namsrTH, B KOTOPOM Pa3MeLIatoTcsl JIOKaJIbHbIE CTEK YK-1
nepeMeHHbIe QYHKIIUH
8 | Ompenenure, 4T0 TaKoe pasbiMeHOBaHUE yKazatesst B C MOJTy4YeHUE 3HAYCHUS YK-1

0 a/Ipecy, Ha
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KOTOpLIfI YKa3bIBacT

yKa3aTelb
9 | VkaxkuTe, KaK co3/[aTh CTATHYECKYIO OMOINOTEKY (.2) U3 C TIOMOIIIBIO YK-2
00BeKTHBIX (aitioB B Linux KOMAH/IBI ar 1cs
libname.a filel.0
file2.0
10 | OO®BscHHTE, KaK MTOJKIIOYUTD JHHAMHUYECKYIO ONOIHOTEKY (.S0) K C TIOMOIIIBIO0 MOJTYIISI YK-2
nporpamme Ha Python ctypes wnu cffi
11 | Ha3oBure unTepnperarop s3bika Python, peannzoBannsiii Ha C cpython YK-2
12 | Vxaxwure, kak ¢ nmomoiubsio Makefile aBromaTusupoBath coopky C- ONpeAETUTh LIEH, YK-2
IIPOEKTa 3aBUCUMOCTH U
KOMaH/Ibl
KOMITUJISILIAY B
Makefile
13 | O0O®wscHHTE, KaK nepeaats MaccuB u3 Python B C-pyHkIuio uepes CO37IaTh MacCHB IIK-1
ctypes ¢ _float wmm ¢_intu
nepeaaTh Kaxk
yKa3aTelb
14 | Hazosure ¢ynkmuro CPython API misa yBenndyenns cuéramka Py_INCREF IK-1
ccouiok PyObject
15 | Vkaxwre, Kak IpOYNTATh JaHHBIE U3 ¢aiina B C ¢ MOMOIIbI0 OTKPBITH (aiisi B [K-1
¢dbyaxun fopen u fgets pexume "',
MOCTPOYHO CUUTATh
COJICP)KUMOE
16 | OO®bsicHHTE, 3a4eM UCTIONIB3YETCS 3arooBoUHbIN (aiin (.h) B JUIs1 OOBSIBIICHUS [K-1
npoekTax Ha C (GYHKIHHA, CTPYKTYP
1 MaKpOCOB,
UCTIOJIb3YEMBIX B
HECKOJIbKHX (aiimax
17 | Hazosure momyns Python, mo3Bosnsttonuii aHanu3upoBaTh 0aUT-KO dis T1K-2
GyHKIMI
18 | Ykaxwre, Kak BHIIOIHUTH BHELTHIOO KoMaHay Linux u3 Python n C TIOMOIIIBIO [K-2
MOJIYYHTh €€ BBIBOJ subprocess.run niu
0s.system
19 | O0bsacHMTE, KaK co34aTh TOTOK B C C MCIOIBL30BAHUEM BBI3BATh TIK-2
oubnmorexu pthread pthread create ¢
yKa3aHueM QyHKIUH
MOTOKA U
apryMeHTOB
20 | HazoBuTe npenMyIiecTBO HCHOIb30BaHus C-paciuperuil s 3HAYUTEIILHOE [1K-2
ONTUMM3ALMHU IPOU3BOIUTENbHOCTH B ML-naitiunaiinax YCKOpEHHUE
BBIYUCITUTEIHHO

CJIOJKHBIX onepaunﬁ
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