MuHHCTEPCTBO HAYKH U BbIciero oopasoBanus Poccuiickoit deneparuu

denepanbHOE rOCYIaPCTBEHHOE OI0KETHOE 00pa30BaTebHOE
YUpeXKICHUE BBICIIIETO 00pa30BaHUS
«KomcoMonbckuit-Ha-AMype Tocy1apCTBEHHbI YHUBEPCUTET

YTBEPXKX/AIO

JlexaH ¢akypTeTa KOMITBIOTEPHBIX
TEXHOJIOTUN

Tpemes N.A.

PABOYAS ITPOI'PAMMA JUCIHUATIIJINHBI
«IIporpammupoBaHue 1Jisl HAYYHBIX U MH;KEHEPHBIX 3229

HarmpaBieHue moaroToBku
P 09.04.01 Angpopmamuka u evruuciumenbHas mexHuKd

Hanpasnennocts (mpodusip) «HUHpopmayuonnoe u npocpammmoe obecnevenue 8bluuciu-
00pa30BaTeNLHON MPOTPAMMBL | MeNbHOU MEXHUKU U A8MOMAMUUPOBAHHBIX CUCTIEM»

ObecneunBaroliee mojpasieacHme

Kageopa «llpoexmuposanue, ynpasnenue u paspabomka uH@GopMayuoHHbIX CUCTIEM »

Komcomoinbck-Ha-Amype

2026




Pazpabotuuk paboueii mporpaMMmsl:

[Ipodeccop, k.T.H., mpodeccop Tuxomupon B.A.
COI''TACOBAHO:

3aBenyronuii kadempoit

«[IpoexTupoBanue, yrpasiieHUe 1 pa3paboTka HHPOPMALIU- [erposa A.H.

OHHBIX CUCTEM)»

1 O01iue noa0KeHus

Pabouas nporpamma aucuuiuinHsl «IIporpamMmmupoBanue 17sl HAyYHBIX U HHKEHEPHBIX 3a/1a4»
COCTaBJIEHAa B COOTBETCTBUU C TPEOOBAHUAMH (elIepaTbHOTO rOCyIapCTBEHHOTO 00pa30BaTelb-
HOTO CTaHJapTa, YTBEP>KJICHHO- o IpuKa3oM MuHucTepcTBa 00pa3oBaHus U Hayku Poccuiickoii
Oenepaunu Ne918, u ocHoBHOM npodeccnoHanbHOM 00pa30BaTEIbHON MPOrpaMMbl OJITOTOBKU
«MH(popMaLIMOHHOE U ITPO- FPaMMHOE 00ecrieYeHre BBIYMCIUTEIbHON TEXHUKU U aBTOMAaTU3UPO-
BaHHBIX cucTem» 1o Hampasiaeruto 09.04.01 "MudopmaTrkan BEIYMCIATEIbHAS TEXHUKA' .

3anaun JlaTb nmpencraBiaeHue CTyJEHTaM O IIPOLEAYPHOM IIPOrPaMMUPOBAHUU C UC-
ANCITHIUTHHEL M0JIb30BaHKEM si3bika Python muis perenust Hay4HbIX 1 MHKCHEPHBIX 33]1ay..
ITo3HaKOMUTB CTYZEHTOB CO CIIOCOOAMU OpraHU3aLUHU JAaHHBIX.

[lo3HaKOMUTH CTYIEHTOB CO CHOCOOAMU HMCHOJIb30BAaHUS CTaHAAPTHBIX OUO-
JIMOTEK si3bIKa Python nuist penienust nprkiaHpIX 3a/1ad.

OcHoBHbIE Basogble cpesicTBa si3bika Python.

paszenst / Tembl MonysbHOe U 00bEKTHO-OPHEHTUPOBAaHHOE ITporpamMMupoBanue B Python. Bee-
AACHHATUTAHBI JIeHHE B OpraHU3aInIo JaHHbX B Python.

CranmapTHbie OnOIMoTEKH s3b1Ka Python.

2 Tlepeuyens NJaHUPYeMBbIX pPe3yJbTATOB 00y4eHHs 10 TUCHHUIJIMHE (MOIYJIIO),
COOTHECCHHBIX C HHANKATOPAMH JOCTHKCHHS KOMIIETCHIIHI

[Ipouecc nzyuenns aucuuIuinebl «IIporpammupoBanue Juisi HAyYHbIX U MH)KEHEPHBIX 3a-
Jlau» HaIlpaBJIeH Ha GOpMHUpOBaHUE cleAyonmx komneTeHuii B cootBerctBun ¢ @I'OC BO u
OCHOBHOM 00pa30BaTEIHLHOM MPOTPaMMOM:

KO,Z[ 1 HAUMCHOBAHHC I/IH,Z[I/IKaTopBI JOCTHKCHUA HHaHI/IpyeMHC PE3YJIbTAThI O6y‘IC-
KOMIICTCHIINU HUS 1TO JUCHUITIIMHE

YHuBepcallbHbIE

Ob6menpodeccrnoHanbHBIE

OIlIK-2. OIIK-2.1. 3HaTh AITOPUTMHYECKUE

CrniocobeH pa3pabatbl- | 3HaeT COBPEMEHHbIE HH(OPMaAU- | SI3BIKHA IPOrPAMMHPOBAHUS

BaTh OPUTHMHAJILHBIE OHHO-KOMMYHHUKAI[IOHHBIE U UH- JUTSL PEIICHNST HAYYHBIX U
TEJUICKTYaJIbHBIC TEXHOJIOTHH, MH)KEHEPHBIX 33124

2




AITOPUTMBI U TIPO- HWHCTPYMEHTAJIbHBIE CPEIbl, MPO-

IpaMMHBIC CPEJICTBA, | TPAMMHO-TEXHUYECKUE TIIaT- YMeTb COCTaBIATh aJIrOPUTMBI,
B TOM YHCII€ C HC- dbopmbl 15 pemieHnst mpodeccro- | IMHUcaTh U OTJIAXKHUBATH KOZbI Ha
NOJIb30BAaHUEM COBpE- | HaJbHBIX 3a7a4 A3BIKE MPOTPaMMHUPOBAHUS, Te-
MEHHBIX HHTeIIeKTy- | OIIK-2.2. CTHUPOBaTh PabOTOCIIOCOOHOCTh
aJIbHBIX TEXHOJOrUH, | YMeeT 000CHOBBIBaThH BbIOOp coBpe-| IIporpammel

JUISL pelieHus npodec- | MEHHBIX HH(POPMALIMOHHO- KOMMY-

CHOHAJIBHBIX 33124 HUKAIIMOHHBIX U MHTEJUICKTYallb- BrnaneTts HaBbIKaMH IPOTrpaMMHu-

HBIX TEXHOJIOTHUii, pa3padaTeiBaTh | POBaHMUs, OTIAIKU U TECTHPOBA-
OpPUTHMHAIBHBIC TPOTPAMMHEBIE CPEJI- | HUS IPOrPaMM

CTBa JUISI pEeLICHUs PO eCcCHOHAITb-
HBIX 3a/1a4

OIIK-2.3.

Brnaneer naBeikamMu pazpabOTKH
OPUTHHAIBHBIX MPOTPAMMHBIX
CPEICTB, B TOM YHCJIE C HCIIOJIb30Ba-
HUEM COBPEMEHHBIX HH(POPMAIIH-
OHHO-KOMMYHHUKAIMOHHBIX U UHTEI-
JIEKTYaJIbHBIX TEXHOJIOTHUH, IS pe-
HICHUS TPO(EeCCHOHATBHBIX 33/1a4

[Ipodeccuonanbubie

3 MecTo AucHMNINHBI (MOYJIs1) B CTPYKTYpe 00pa3oBaTeIbHOil MPOrpaMMsl

JlucuuiuinHa BXOAUT B cocTaB Oioka 1 «/lucuuIuiiHbl (MO )» U OTHOCUTCS K 00s13a-
TEJIbHOM YaCTH.

Mecto AMCUUIUIMHEL (3Tan (GOPMHUPOBAHUS KOMIIETEHIIMH) OTPAXKEHO B cxeme (hopMHUpO-
BaHUS KOMIIETEHIIHA, TPEICTABICHHON B TOKyMeHTe QyeHOYHble Mamepuaisl, pa3MeIieH- HOM Ha
caiite yHuBepcurera WWw.knastu.ru / Haw ynusepcumem / Obpazosanue / Hngpopmayuonnvie
cucmemvl u mexrono2uu /OyenouHvle Mamepuanbl).

HucuumuimHa «[IporpaMmupoBaHue JUIsl HAYYHbIX U MHXKEHEPHBIX 33/a4» YaCTHYHO pea-
nu3yercsi B (hopMe MPaKTUIECKO MOATrOTOBKH. [IpakTndeckast moAroToBKa OpraHu3yeTcsl ImyTeM
poBesieHus J1abopaTtopHbIX padot u PI'P.

4  CoaepxaHue IMCHUIUIMHBI (MOYJIsl), CTPYKTYPHPOBAHHOE 110 TeMaM
(paspenaM) ¢ ykazaHHeM OTBEJICHHOI0 HA HUX KOJIHYECTBA aKaJeMUYeCKHX 4Ya-
COB M BH/I0B y4eOHOM padoThI

4.1 CTpyKTypa U coiep:KaHHe JMCHUILIMHBI 1151 04HOI (hopMBbI 00yUeHHsI

Juctumnnmna «I[IporpaMmMupoBanue A HAYYHBIX U WHXKCHEPHBIX 3a/1au» H3ydaeTcs Ha «1»

Kypce B «1» cemecrpe.

OO6mas Tpy10EMKOCTh JUCIUILINHBI cOCTaBisieT 3 3.e., 108 4., B TOM yuClie KOHTaKTHAS
paboTa oOydaronuxcs ¢ mpernojaBaTesieM 16 4., mpoMeXyTodHasi arTecTanus B opme 3adera,
caMmocTosiTenbHast padora oOyyatomuxcst ___92 4.
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HaumenoBanue paszienos, TeM U CO-
Jiep’KaHue MaTtepuasa

Buapl yue6HOM paboOThI, BKITIOUAst CAMOCTOATEIBHYIO pa-

00Ty 00yUaromuXCcs U TPYAOEMKOCTh (B Yacax)

KonTakTHas paboTta

[IperoaaBaTciiia C O6y‘IaI-OH_[I/IMI/ICH

Jlexiun

IIpakTu-
YECKHE
3aHATHS

Jlabopa-
TOPHBIC
paboThI

HKP

[Tpom.
aTTecT.

CPC

Tema 1. BazoBble cpeacTBa A3bIKA
Cocras s3b1ka. THUIIBI JaHHBIX.
Crpykrypa nporpammsl. Omnuca-

HUE TTePEMEHHBIX.

IIpocreiimue cpencTBa BBOAA-BBIBOAA.
BeipaxxeHusi.

IIpeobpazoBanmst 6a30BBIX THIOB. Oc-
HOBHBIE OITEPATOPHI.

CocraBHbIE TUIIBI JaHHBIX B cTHiE C

Tema 2. MoayspHOE TpOrpaMMHUpOBa-
HUE

Oyukuuu B Python

Oyukuuu 6ubIMoTeKH si3bika Python.
JupexTuBbl npenpoieccopa.
OO6nmacTy 1eCTBUS U MTPOCTPAHCTBA
VIMEH.

Tema 3. BBeneHue B opraHu3aiiio J1aH-
HBIX.

AOGCTpaKTHBIE CTPYKTYPHI JaHHBIX. J(H-
HaMHU4YECKHEe CTPYKTYPHI TaHHBIX.

Tema 4

CrannapTHble OUOTUOTEKH si3bIKa Py-
thon.

Tema
[Teproe npusoxenue Ha Python

Tema
I'paduueckuii narepdeiic Ha Python

Tema
2D rpadmuka na Python

Tema
bu6mmorexa NumPy

Tema
Bubnnorexa MathPlotLib

Tema
bubmmoreka Pandas

Tema
buommoreka Keras

[ToaroroBka u opopmienue PI'P

24

3auem [IpoBoaUTCS HA IOCTEAHEM
3aHSITUM CEMUHAPCKOI0 TUMA

nuToro
10 IMCUMILINHE

92




4.2 CTpyKTypa M cofep:KaHue JUCHUIIHHBI VIS 0YHO-32049HOI GopMBbI 00yUeHH sl

Hucnunnuna «lIporpamMmMupoBanue A HAYYHBIX U MH)KEHEPHBIX 3a/1au» U3ydaeTcs Ha «1»

Kypce B «1» cemectpe.

OO6mmast Tpy10EMKOCTh JUCIUILUINHBI cOCTaBisieT 3 3.e., 108 4., B TOM 4uClie KOHTaKTHAS
paboTta oOyyarmuxcs ¢ npernojaBareieM 16 4., mpoMexyTouHas arrectanus B opme 3adera,
caMmocTosTenbHast padora oOyyaromuxcst ___92 4.

Bunpl yaeOHOM pabOThI, BKIIFOYAs CAMOCTOSTEIBHYIO pa-
00Ty 00y4aroImXxcs U TPYJA0EMKOCTh (B Yacax)
KonraktHas paboTa mperno/iaBa-

HanmeHnoBaHMe pa3zienoB, TEM U CO- TeJIs ¢ 00yJaromm-
JiepiKaHue MaTepuaia MHCS VIKP [Mpom.

[paktu- | Jlabopa- aTTecT.

Jlexunn | deckue TOpPHBIE

3aHATUS | pabOThHI

CPC

Tema 1. BazoBble cpeacTBa sI3bI- Ka
CocraB sI3BIKa.

Tume! JaHHBIX.

CrpyxkTypa nporpammsl. Onuca-

HUE IEPEMCHHBIX.

[Ipocreiimue cpeacTBa BBOAA-BHIBOAA. 2 4
BripaxxeHusi.

[MpeobpazoBanus 6a30BbIX THITOB. Oc-
HOBHBIC OIIEPATOPEL.

CocraBHbI€ THITBI JaHHBIX B cTriie C

Tema 2. MoayipHOE TPOrpaMMHUpPOBa-
HHE

Oyuknuu B Python

Oyukuuu 6ubmoTeku si3bika Python. 2 8
JupeKkTuBbl Ipenpoiieccopa.
Obnactu AeHCTBUS M TPOCTPAHCTBA
MMEH.

Tema 3. BeenieHue B opraHu3aiio J1aH-
HBIX. ) 8
AOGCTpakTHBIE CTPYKTYpHI JaHHbIX. J(1-
HAMHUYECKHUE CTPYKTYPHI TAHHBIX.

Tema 4
CrannapTHble OUOTUOTEKH si3bIKa Py-

thon.

Tema
[Teproe mpusoxenue Ha Python

Tema 2 6
I'padmueckuii uaTepdeiic va Python

Tema
2D rpadmuka na Python

Tema
bubnmoreka NumPy

Tema
bubmmorexa MathPlotLib

Tema
bubmmoreka Pandas




Tema 0 6
Bubanoreka Keras

[Toaroroska u opopmienue PI'P o4

3auem [TpoBOaUTCS HA IOCTEAHEM
3aHATHHU CCMHUHAPCKOT'O TUIIA

UTOTrO
10 AUCHHILINHE

5 OueHoO4YHBbIE CPEICTBA ISl IPOBEACHNS TEKYIEr0 KOHTPOJIS U
MPOMEKYTOYHOM aTTecTAlMU 00yYAIOIIUXCA M0 JUCHUIINHE (MOIYJII0)

@DOH/1bI OLIEHOYHBIX CPEJCTB JJIs MPOBEIEHHS TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U MPO-
MEXYTOYHOH aTTecTanuu oOCYKIAIOTCA U YTBEPXKIAIOTCS Ha 3acenaHuu kadeapsl. [lom- HbIi
KOMIUIEKT KOHTPOJIbHBIX 3a/laHUi MM MHBIX MaTepuanoB, HEOOXOIUMBIX JJIsl OLIEHUBAHUS pe-
3y/lbTaTOB O0yUYEHUS MO AUCUUILIMHE (MOYIII0) XpaHUTCS Ha Kadenpe-pa3padoTunke B Oy- Max-
HOM WJIU 3JIEKTPOHHOM BUJI€, TaKXKe (DOH/IBI OLIEHOUHBIX CPEJCTB JOCTYIHBI CTYIEHTaM B INYHOM
KaOMHeTe — pasien yueOHO-MeTOJMUecKoe 00ecTIeueHHE.

6 YuedHO-MeTOAUYEcKOe M MHPOPMAIHOHHOE O00ecriedeHne TUCITHITMHBI
(MmomyJis)

6.1 OcHoBHasi ¥ IONOJHUTEJILHAS JIUTEPATypa

[Iepeuenb peKOMEHAYEMO OCHOBHOW M JOMOJHUTEIBHON JIMTEPATyphbl MPEACTABICH Ha
caiite yHuBepcuTeta WWW.Knastu.ru / Haw ynusepcumem / Obpasosanue / Hnpopmayuonnvie
cucmemvl u mexvonozuu / Pabouutl yueonwiii nian / Peecmp aumepamypeol.

6.2 MeToauueckue YKazaHusd Jist CTYA€HTOB 110 OCBOCHHUIO TMCHUIIJIHHBI

[Tpu u3yyeHU AUCUUIIMHBI 00yYarOIIUMCS 1EIecO000pa3HO BBITOJIHATh CIEYIOIINE pe-
KOMEHIALINHN:

1. I3yuenue yueOHOM TUCHUIUINHBI JOJIKHO BECTUCh CUCTEMATHUECKH.

2. ITocne u3ydeHus: Kakoro-au0o paszena no yuyeOHUKY MIIM KOHCIIEKTHBIM MaTepuanaM
PEKOMEHIyEeTCs 110 NaMSATH BOCIIPOU3BECTH OCHOBHBIE TEPMHUHBI, ONPEACIICHHUS, IOHATUS Pa3Le-
na.

3. Ocoboe BHUMaHHE CIIEAYET YACTUTh BHITOJHEHUIO OTYETOB MO MPAKTHYECKUM 3aHSTH-
SIM ¥ MHIUBHU1yaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOSATENIbHYIO paboTy.

4. Best TeMaTuKa BOIIPOCOB, M3yYaeMbIX CAMOCTOSITENIBHO, 3a/1a€TCSl Ha JIEKLMSIX MPEro-
nasaresneM. MM ke aroTcsl HCTOYHMKH (B MEPBYIO O4epe/lb BHOBb M3/aHHBIE B MIEPUOANYECKON
Hay4yHOU JuTepatype) s 0oJiee AeTaabHOTO MOHUMAaHKS BOIIPOCOB, O3BYYEHHBIX HA JICKIUH.

[Tpu camocTosiTenbHOM MpopaboTKe Kypca 00ydaroirecs J0JIKHBIL:

* IPOCMaTpUBaTh OCHOBHBIE OMNPEEICHUS U (PaKThI;

- IOBTOPUTh 3aKOHCIIEKTUPOBAHHBIA HA JICKLHOHHOM 3aHATHUM MaTepuanl U JOIOJHUTH
€ro C y4eTOM PEKOMEHJAOBAHHOM 110 JaHHOW TeME JIUTEPaTyphl;

* A3YyYUTh PEKOMEHIOBAaHHYIO JIMTEPATYPY, COCTABJIATH TE3UCHI, AHHOTALIMHA U KOHCIIEKTBI
HanoOosee Ba)KHBIX MOMEHTOB;

* CaMOCTOSITEJILHO BBINIOIHATE 3a/1aHUs], AHAJIOTUYHBIC [IPEUIaracéMbIM Ha 3aHATUSAX; UC-
0JIb30BATh I CAMONIPOBEPKH MaTepHalIbl OHA OLIEHOUHBIX CPEJCTB
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[lepen HavyasioM U3yudeHUs AUCIUIUIMHBI KaXIOMY CTYACHTY BBIIA€TCS 3JIEKTPOHHBIN ap-
XUB, COACpPXKAIIUNA KOHCIEKTHI JIEKIIUN MO TeMaM AWCIHILTUHBL, 3aJaHus Ha JTabopaTopHbIe pa-
60TbI (10 BapuanTtaMm) U PI'P 1 KOMIUIEKTHI METOIMYECKUX MAaTEPHAIOB K K10 JabopaTopHOI
pabore ¢ TOSCHEHUSIMH 1O €€ BBIIOJHEHHUIO. ApPXUB PACIOJOXKEH 10  aJpecy
https://cloud.mail.ru/public/LBag/UX2cSxv2g.

6.3 CoBpemeHHBbIe Mpo(deccHoOHAIbHbIE 0a3bI JTaHHBIX U HH(OPMALIMOHHbIE
CIPABOYHbIE CHCTEMBbI, HCIIOJIb3YyeMble NP 0CYLIEeCTBJIEHUN 00pPa30BaTEeIbHOI0
npoiuecca no JUCHUILINHE

Kaxxnomy obyuaromemycsi obecrieueH 10cTyn (yAajaeHHBIA TOCTYI), B TOM YUCIE B CIy-
Yyae MPUMEHEHUS JIEKTPOHHOTO O0Y4eHUs, AMCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTUH, K
COBPEMEHHBIM MpOo(ecCHOHANBHBIM 0a3aM JaHHBIX W MH(GOPMAIMOHHBIM CIIPABOYHBIM CHCTE-
MaMm, ¢ KOTOPbIMU y YHUBEPCHUTETA 3aKJII0OYECH JIOTOBOP.

[lepeuensb pexomMeHayeMBIX MpodeccnoHalbHBIX 0a3 JaHHBIX U MH(GOPMAIIMOHHBIX CIIpa-
BOYHBIX CHCTEM IPEJICTABIICH Ha caiiTe yHHBepcuTeTa WWW.Knastu.ru / Haw ynusepcumem
| Obpaszosanue / Hnpopmayuonnvie cucmemot u mexnonoeuu | Pabouuii yueonwiii naan | Peecmp
OBC.

AxkTtyanbHasg nH(OpMaLIKA 10 3aKIIOYSHHBIM Ha TeKYIINH yueOHBIN TOJ] 10TOBOpaM IpH- Be-
neHa Ha ctpanuue Hayuno-rexuuueckoit oubnuorexu (HTB) Ha caiite yHuBepcuteTa

https://knastu.ru/page/3244

6.4 IlepeyeHb pecypcoB HH(OPMANMOHHO-TEJIEKOMMYHHKALMOHHOI CeTH
«HHTEepHET», HEOOXOTUMBIX /IJISI OCBOEHUSI U CHHUILIMHBI (MOITYJIsT)

Ha crpanunie HTh M0XHO BOCTIIOJIB30BAaThCS MHTEPHET-PECYPCAMH OTKPBITOTO JOCTYIIA 1O
yKpyIHeHHo# rpymnmne HanpasieHuil u cneruansHocteit (YI'HC) 09.00.00 Uudopmartuka u BbI-
YUCJIUTENIbHASI TEXHUKA:

https://knastu.ru/page/539

a TaK¥XKCE:

Hasganue caiita DNEeKTPOHHBIN agpec

Python https://www.python.org/?hl=ru

7 OpraHn3aun0uu0-neuar0rnqec1¢ue ycioBus

Opranuzanys 00pa3oBaTeIbHOTO MPOIecca PErIAMEHTHPYETCSl yUeOHBIM TJIAHOM M pac-
MUCaHNEeM YUeOHBIX 3aHATHHI. SI3bIK 00ydeHus (MpenogaBanus) - pycckuil. s Bcex BUmoB ayau-
TOPHBIX 3aHATHI aKa}IeMI/I‘ICCKI/H\/JI YJac yCTaHaBJIMBACTCA MPOAOJIKUTCIIBHOCTBIO 45 MUHYT.

[Tpu ¢dopmupoBaHMM CBOEH WHIMBHIyaIbHOW 00pa3oBaTeNbHOW TpaeKTOpuu o0ydaro-
HleICH HMECT MpPaBO HaA NEpe3av4€eT COOTBCTCTBYIOMMX AWCHUILINH WU HpO(i)CCCI/IOHaJ'IBHI)IX Monay-
JIei, OCBOEHHBIX B IIpOIecce MPEIIIECTBYIONUIEr0 00yueH sl, KOTOPbI 0CBOOOXK1aeT o0yyJarolie-
Iocda OT HeO6XOJII/IMOCTI/I HX ITIOBTOPHOT'O OCBOCHMU.

7.1 OOpa3oBaTe/ibHbIE TEXHOJIOTHH

VY4eOHbIi nporiecc Mpu NpPenoaBaHuy Kypca OCHOBBIBAETCS HA UCIOJb30BaHUU TPau-
[IUOHHBIX, NTHHOBAIIMOHHBIX ¥ MH(POPMAIIMOHHBIX 00pa3oBaTeIbHBIX TeXHOJOrni. TpaanuiuoH-
Hble 00pa3oBaTENIbHBIE TEXHOJIIOTUU MPEJICTABICHBI JIEKIUSIMH U CEMUHAPCKUMU (ITPaKTUYECKH -
MH) 3aHATUSAMH. VIHHOBaIIMOHHBIE 00pa3oBaTeIbHble TEXHOJIOTHH UCIOJB3YIOTCS B BHJIE IIUPO-
KOT'0 IPUMEHEHUS aKTUBHBIX U UHTEPAKTUBHBIX (pOpM MpoBeeHus 3auatuil. IHpopmalonHble


http://www.knastu.ru/
https://knastu.ru/page/3244
https://knastu.ru/page/539
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o0pa3oBaTeNbHbIC TEXHOJIOTUU PEAM3YIOTCA IYTEM aKTUBU3ALMU CaMOCTOATENbHOI paldoThI CTy-
JICHTOB B HH(OPMAIIMOHHON 00pa3oBaTeIbHOIl cpene.

7.2 3aHATHSA JEKIMOHHOI0 THIIA

JIeKIMOHHBIN KypC MPEAIoiaracT CHCTEMaTU3UPOBAHHOE U3JI0KEHUE OCHOBHBIX BOIIPO-
COB y4eOHOT0 IUIaHa.

Ha niepBoii ekmmu JIeKTop 00513aH MPEAYyIPEIUTh CTYEHTOB, IPUMEHUTEILHO K KAaKOMY
0a30BOMY Y4eOHHKY (YUeOHMKAM, y4eOHBIM TTOCOOUSIM) OyIeT TPOUYUTAH KypC.

JIeKITMOHHBIN KypC TOJDKEH JaBaTh HANOOIbINNI 00beM HH(DOpPMALIMY 1 00eCTIeunBaTh 00-
Jee TIy0OKOe MOHMMaHUe y4eOHBIX BOITPOCOB MTPU 3HAYUTEIILHO MEHBIIICH 3aTpaTe BPEMEHH, YeM
3TO TpedyeTcs: OONBIIMHCTBY CTYCHTOB Ha CAMOCTOATENBHOE H3YUYeHUE MaTepraa.

7.3 3aHATHS CEMUHAPCKOIO TUIA (J1aGopaTopHbIe padoThI)

JlabopaTopHbie pabOTHI MPEACTABISIIOT COOOM AEeTaNM3aIUI0 JICKIIMOHHOTO TEOpeTHUYe-
CKOT0 MaTepualia, MPOBOAATCS B IEIIAX 3aKPEIUICHUS] Kypca U OXBATHIBAIOT BCE OCHOBHBIC pa3-
JTIBL.

OcHoBHOU (hOpMOIi TPOBEACHUS ITHX 3aHITHH SABJISICTCS PAKTUYECKOE OCBOCHUE HAan0O0-
Jiee MPOOJIEMHBIX M CIIOKHBIX BOIIPOCOB I10 OTACIHHBIM TEMaM, a TaKkKe pa3doop MPUMEPOB U CH-
Tyalui B ayIMTOPHBIX YCIOBUAX. B 003aHHOCTH MpenoaaBaTeisi BXOAT: OKa3aHUEe METO- InYe-
CKOH ITOMOIIIX U KOHCYJIbTUPOBAHKE CTYACHTOB I10 COOTBETCTBYIOLIMM TEMaM Kypca.

AKTHUBHOCTB Ha JIJAOOPATOPHBIX 3aHATHUSIX OLIEHUBACTCS 110 CICAYIOIIUM KPUTCPHSIM:

- OTBETHI HAa BOIIPOCHI, TIPe/IaracMbIe TIPEIoIaBaTelieM;

* y4acTue B TUCKYCCHSIX;

* BBIIIOJIHCHUC MMPAKTUUCCKHUX U MHBIX SaIIaHI/If/'I;

* ACCHCTHUPOBAHHE MPETIOAABATEIIO B IIPOBEICHUH 3aHATUH.

OTBeT 10/1kKEH ObITh APryMEHTUPOBAHHBIM, PA3BEPHYTHIM, HE OJJHOCTIOKHBIM, COJEPKATh
CCBUJIKM Ha HCTOYHHKH.

I[OKJ'IaI[BI " ONIIOHHUPOBAHUC JOKJIAJ0B HNPOBCPAIOT CTCIICHLb BJIAJACHUSA TCOPETHYCCKUM Ma-
TEPHUATIOM, a TaKKe KOPPEKTHOCTh M CTPOTOCTh PACCYKICHUH.

OIIGHI/IBaHI/Ie 33}13HHI>1, BBIIIOJTHECHHBIX HaA na6opaTopH0M 3aHATHUHN, BXOIUT B HAKOIIJICH-

HYIO OLICHKY.

7.4 CamocrosiTeJibHAsi pa0oTa 00y4alouuxcs Mo AMCUUIInHe (MOYT10)

CamocrosrenbHas padoTa CTyJ€HTOB — 3TO POLIECC AKTUBHOT'O, IEJICHANIPABIEHHOI O ITPH-
0oOpeTeHHs CTY/IEHTOM HOBBIX 3HaHWW, YMEHUH 0€3 HEMOCPEACTBEHHOI'O y4acTHs Iperoja- Ba-
TeJIs, XapaKTepU3YIOIUICS MpeAMETHONW HAaPaBICHHOCTbIO, 3()()eKTUBHBIM KOHTPOJIEM U OLIEH-
KOH pe3ynabTaToOB JEATEIbHOCTH 00y4aroerocs.

Llenu camocTosITENHHOM pabOTHI:

* CHCTEMATH3alUs U 3aKPETUICHHUE MOTYyYEHHBIX TEOPETUUECKUX 3HAHUN U IPAKTUYECKUX
YMEHUH CTYJICHTOB;

- yriyOyieHre U pacliipeHre TEOPEeTHUEeCKUX 3HAHU;

- (hopMHpOBaHNE YMEHHI UCIIOJIb30BATh HOPMAaTUBHYIO U CIIPABOYHYIO IOKYMEHTALIUIO,
CIELUATIbHYIO JINTEPATYPY;

* pa3BUTHE MIO3HABATEIBHBIX CIIOCOOHOCTEH, aKTUBHOCTH CTYJIEHTOB, OTBETCTBEHHOCTH U
OpPraHU30BAHHOCTH;

- (hopMHpOBaHHE CAMOCTOSATEIHLHOCTH MBILUIEHHUS, TBOPUECKONW MHUIIMATUBBI, CIIOCOOHO-
CTE! K CaMOPAa3BUTHIO, CAMOCOBEPIIEHCTBOBAHUIO U CaMOPEaIU3alluH;

* pa3BUTHE UCCIEN0BATEIbCKUX YMEHUHN U aKaIEMUYECKUX HABBIKOB.
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CamocrosTenbHas padoTa MOXKET OCYLIECTBIATHCS WHAWBUIYAIBHO WM IPYNIAMH CTY-
JICHTOB B 3aBHCHMOCTH OT LI€JIH, 00BbeMa, YPOBHS CIIOKHOCTH, KOHKPETHONW TEMaTHKH.

TexHoorust OpraHu3aly CaMOCTOSTEIbHON pabOThI CTYICHTOB BKJIIOYAET UCIIOJIb30Ba-
HUE UH(OPMAIIMOHHBIX U MaTEPUATBHO-TEXHUYECKHX PECYpPCOB YHUBEPCUTETA.

KoHTponb pe3ynbTaToB BHEAyAUTOPHOM CaMOCTOSATENIBHOW pabOThl CTYAEHTOB MOYXKET
MPOXO/UTH B MUCbMEHHOM, YCTHOW WJIM CMELIaHHOH (hopme.

CryneHTbl TOJKHBI TOAXOAUTh K CAMOCTOSITENIbHONW padoTe KaK K HauBaXKHEHIIEMY cpell-
CTBY 3aKpEIUICHUS U Pa3BUTHUS TECOPETUUECKUX 3HAHHM, BEIPAOOTKE €AMHCTBA B3IJISAI0B HA OT/IENIb-
HbIE€ BOIIPOCHI Kypca, NPUOOpEeTeHHs ONPEAEICHHbIX HAaBBIKOB U HUCIOJIb30BaHUSA Ipodec- cHo-
HAaJIbHOM JINTEpaTypHI.

7.5 MeToauuyecKue PEeKOMEHIANHA NJH Oﬁy‘lalOIIII/IXCH M0 OCBOCHHUIO JTUCHUITIIMHBI

[Tpy n3yueHnn TUCIMIIMHBI 00YYaIOLUIMMCS LEIeCO00pa3HO BBITIOIHSATD CIEAYIOUINE pe-
KOMEHIALINH:

1. I3yuenue yueOHOM TUCHUILIMHBI JOJKHO BECTUCh CUCTEMAaTHUECKHU.

2. ITocne u3ydeHus: Kakoro-au0o paszesna no yuyeOHUKY MIIM KOHCIIEKTHBIM MaTepuaniaM
PEKOMCHAYCTCA IO NaMATHU BOCIIPOU3BECTU OCHOBHBIC TCPMUHBI, OIPCACICHUA, IIOHATHA Pa3ac-
Ja.

3. Ocoboe BHUMaHUE CIIEYET YACTUTh BHIMIOTHCHHIO OTYETOB 10 MPAKTHYSCKUM 3aHSITH-
SIM ¥ MHJIMBHU1yaJIbHBIM KOMIUIEKCHBIM 33JJaHUSIM Ha CAMOCTOATENIbHYIO paboTy.

4. Best TeMaTuka BOIIPOCOB, U3yYaeMBIX CaMOCTOSITENIbHO, 33/1a€TCS Ha JIEKLMSIX MPero-
nasareneM. MM ke aroTcsi HCTOYHMKH (B MEPBYIO O4epe/lb BHOBb M3aHHBIE B NIEPUOANYECKON
Hay4yHOU JuTepatype) it 0oJiee AeTaabHOrO MOHUMAaHMsI BOIIPOCOB, 03BYYEHHBIX HA JIEKIUH.

[Tpu camocTosiTenbHOM MpopaboTKe Kypca 00ydarolrecs J0JIKHBIL:

* IPOCMATPHUBATH OCHOBHBIE OIIPEICIICHUS U (PaKTHI,

* IOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN Ha JIEKLIMOHHOM 3aHATUU MaTepuall U JONOJHUTH
€ro C y4eTOM PEKOMEHAOBAHHOM 110 JaHHOW T€ME JIMTEPaTyphl;

* A3YyYUTb PEKOMEH0BAaHHYIO JINTEPATYPY, COCTABIIATH TE3UCHI, AHHOTALIMHA U KOHCIIEKTBI
HanoOosee BaXKHBIX MOMCHTOB;

* CaMOCTOSITEJILHO BBINIOJIHATH 3aJaHus, AHAIIOTMYHBIE IIPEUIaraeéMbIM Ha 3aHATUSAX;

* UCTIOJIb30BaTh JIJIsl CAMOIIPOBEPKH MaTepualibl (POH/1a OLIEHOUYHBIX CpeAcTB. MeTtonnde-

CKHE PCKOMCHAAIWH IO BBIMMOJJHCHUIO KOHKPETHBIX 3aI[aHI/II71 10 JUCHUIIIIMHE,
NPEACTAaBICHBl B DJIEKTPOHHOM  apxuBe,  BBIAABAEMOMY  CTYNEHTy, IO  ajpecy
https://cloud.mail.ru/public/LBag/UX2cSxv2g.

8 MarepuajabHO-TEXHHYECKOE o0ecneyeHue, He00X0UMoe IS
ocyuiecTBJIeHHs 00pa30BaTEIbHOIO MPoLecca Mo AMCHHUILINHE (MOAYJII0)
[lepeueHp UCOIB3YEMOT0 TPOrPAMMHOTO 00ECTIEUEeHHUS
Hanmenosanue [10 PexBU3UTHI / YCIIOBHS HCIIOTb30BAHHS

Visual Studio Code CBo0o1Has TUIIEH3US, YCIIOBHSI UCTIOIb30BaHUS MO CCHUIKE:
https://code.visualstudio.com/

8.1 JIuueH3MOHHOE M CBOOOIHO PACIIPOCTPaHsieMOe MPOrPaMMHoOe o0eclieueHue,
HCIOJIb3yeMoe MPH OCYIIEeCTBJIEHUH 00pPa30BaTeILHOTO NMpoiecca
M0 TUCIHUILINHE

YHuBepcuret odecredeH HeoOX0IMMbIM KOMITJIEKTOM JIMIIEH3UOHHOTO M CBOOOIHO pac- Mpo-
CTPaHSIEMOTO MPOTPAMMHOTO OOECMEYEHHUsI, B TOM YHCJIE OT€UYECTBEHHOTO IPOM3BOJICTBA.

9



CocrtaB mporpaMMHOro o0ecreyeHus, He0OX0AUMOTO JUIsl OCBOCHUS AMCLUUIUINHBL, IPUBEACH Ha
caiite yHuBepcuteTa WWW.Knastu.ru / Haw ynueepcumem / Obpaszosanue / Hngopmayuonnoie
cucmemvl u mexuonoeuu / Pabouui yueonwiit niau / Peecmp I10.
AKTyanbHbIe Ha TEKYNIMH Y4EOHBIA TOJl PEKBU3HUTHI / YCIOBUS MCIIOJIIL30BAHUS IMPO-
rpaMMHOTr0 obecrieueHus mpuBeieHbl Ha cTpanule MT-ynpaBnenus Ha caiiTe yHUBEpCUTETA:
https://knastu.ru/page/1928

8.2 YueOHo-1200paTOpHOE 000pPY/I0BaAHNIE

HaumenoBanue aynuropuu

(naopatopui) Hcnons3yemoe o0opyaoBanue

Komnbrorepusiii kinace, 101/5 Kommnerotepst IBM PC Corel-3, 4M6 O3V,
23 1T. B KJ1acce, IPOESKTOP

8.3 Texnuueckue u IJICEKTPOHHBLIE CPEACTBA oﬁyqe}mﬂ

JleKnnoOHHbBIE 3aHATUSA
ITpu npoBeneHny 3aHATUN UCHONB3YETCs ayAUTOPUs, 000pyI0BaHHAs IPOEKTOPOM (cTa-
LIMOHAPHBIM WJIM NIEPEHOCHBIM) JUIsl OTOOpakeHus npe3eHrauuii. Kpome toro, npu nposeieHun
JEKUUH U MPAKTUYECKUX 3aHATHIH He00X0AUM KOMIIBIOTEp C YCTAHOBJIEHHBIM Ha HEM Opay3epoM
Y IPOrpaMMHBIM 00€CIIEeYeHUEM ISl IEMOHCTPALMK NTPE3EHTALH.
Jis peanu3anuy JUCUUIUIMHBI HOATOTOBJIEHBI CIIEAYIOUINE IPE3eHTaLUHU:
1 KusHeHHbI nuKI npuioxenus Python
2 T'paduka Ha Python

JlabopaTopHbIe 3aHATHS
J1s 1abopaTOpHBIX 3aHATHI UCIIOJIb3YETCS AyAUTOPHSI, OCHAILLIEHHAs! 000pyA0BaHUEM, YKa-
3aHHBIM B Ta0II. 1. 8.2.

CamocrosiTe/ibHas padoTa.

[TomemeHust st caMOCTOSITENNbHON PabOThl OCHAIIEHBI KOMIBIOTEPHON TEXHUKOW C BO3-
MOXHOCTBIO TIOAKIIOUEHUS K ceTh «VHTepHeT» M JAOCTYNOM K AJIEKTPOHHOUW MH(POPMAIIMOHHO-
obpazoBatensHO cpene KHAI'Y:

- 3aJ1 3nekTpoHHoi nHpopmanuu HTb KHAT'Y;

- KOMITbIOTEPHBIE KJacchl (haKkyIbTeTa.

9 MHuble cBegeHu

MeTozmqecmle PE€KOMEHIAMH 110 oﬁyqenmo JIMI ¢ OrpAaHUYC€HHBIMHA BO3MOZKHO-
CTAMH 3/10POBbHA U UHBAJIUIA0B

OcBoeHue NUCIUILTUHBI 00yYaIOIIUMUCS C OrpAaHMYEHHBIMH BO3MOKHOCTSAMHU 3]I0POBbSI
MO’KET ObITh OPraHU30BaHO KaK COBMECTHO C APYTMMHU O0yUaIOUIUMHUCS, TaK U B OTAEIbHBIX IPYII-
nax. [IpeanomnaratoTcs crienuaibHble YCIOBUS JUIS MOTy4YeHUsT 00pa30BaHUs 00y4aroIUMH- Cs C
OTrpaHUYEHHBIMUA BO3MOYKHOCTSIMU 3710POBbSI.

[Tpodeccopcko-nieqarorn4eckuii cocTaB 3HaKOMHUTCS € IMICHUXO0JIOT0-(PU3HOIOTHYECKUMU
O0COOCHHOCTSIMU O0YYaromMXCsl WHBAJIWJOB U JIUL C OFPAaHUYEHHBIMH BO3MOXHOCTSIMHU 370pO-
Bbsl, MHIAWBUYAJIbHBIMU MPOrpaMMaMi peadHIuTallud MHBAIWAOB (pu Haimuuuu). [Ipu HeoO-
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http://www.knastu.ru/
https://knastu.ru/page/1928

XOJIUMOCTU OCYIIECTBIISICTCSl JIOMOJHUTENIbHAS MOACPKKA MPENOoIaBaHUs ThIOTOPAMH, MCUXO-
JIOTaMU, COITUAIBHBIMHU paOOTHUKAMU, TIPOIICIIMMHU MTOJATOTOBKY aCCHCTEHTaMHU.

B cooTBeTcTBUU ¢ METONMYECKMMHU peKoMeHnanusasMu Munoopaayku P® (yTB. 8 anpens
2014 r. N AK-44/05BH) B Kypce mpeArnoIaraeTcs HCIoIb30BaTh COIMAIbHO-AKTUBHBIC U pe- (IeK-
CUBHBIE METOJIbl O0YyUEHHUs, TEXHOJOTUU COLMOKYJIBTYPHOU peabMIUTalliU C LEeNbI0 OKa3a- HUA
MIOMOIIIH B YCTAHOBJICHUH MOJTHOLIEHHBIX MEXJIMYHOCTHBIX OTHOIIEHUH C IPYTUMU CTYJICH- TaMH,
CO3/1aHUU KOM(OPTHOTO IICUXOJIOTMUYECKOT0 KiIuMarta B cryaeHueckoit rpymme. [logbop u paszpa-
00TKa y4eOHBIX MaTepPHAaJIOB MPOU3BOIATCS C YUETOM IPEAOCTABICHHS MaTepHrala B pa3- IMYHBIX
dbopMax: aynuanbHOW, BU3yalbHOU, C MCIOIb30BAHUEM CHEIHAIBHBIX TEXHHUUYECKUX CPENICTB U
MH()OPMAIIMOHHBIX CHCTEM.

OcBoenue nucuuruinHbl Tuiamu ¢ OB3 ocymiecTBiisercs ¢ UCTIONb30BaHUEM CPEICTB 00Y-
YyeHUs1 OOIIEeT0 U CHEeNUATbHOTO Ha3HAYeHUS (IEPCOHANBHOTO M KOJUIEKTHBHOTO MCIIOJb30- Ba-
Hus). MatepuanbHO-TeXHUYECKOe oOecrieueHre IpeIycMaTpUBaeT IPUCIIOCOOICHNE ayAUTO- PHI
K HyxJam jian ¢ OB3.

®opma NpoBeACHUS aTTECTAlMK ISl CTYJACHTOB-UHBAINIOB YCTAHABIMBACTCS C YUETOM
WHJIMBUIYAIBHBIX TIcuXxodu3nyeckux ocodennocteut. st crynentor ¢ OB3 npemgycmarpuBaet-
cs mocTymnHas hopMa mpeloCTaBlIeHUs 3aJaHUI OLEHOYHBIX CPEJICTB, @ UMEHHO:

* B IIEYATHOM WJIX 3JIEKTPOHHOM (hopMe (151 IM1L C HApYIIEHUSIMU OTIOPHO- IBUTATEILHOTO
amnrmapara);

* B TICYaTHOHN (hopMe HITH IEKTPOHHOH opMe ¢ yBETHMUECHHBIM IIPH(PTOM B KOHTPACTHO-
CTBIO (7151 JIMI[ C HAPYIIEHUSIMU CIIyXa, pe4H, 3PEHHUs);

* METOJIOM YTEHUSI aCCUCTEHTOM 3aJIlaHus BCIYX (M1 JIMIL ¢ HapyLeHus MU 3peHus). Cry-

JE€HTaM C WHBAJUJAHOCTBHIO YBEIMYMBAETCS BPEeMsl Ha MOATOTOBKY OTBETOB Ha KOH-
TPOJIBHBIE BOMPOCHL. [ TaKuX CTYJEHTOB MpEeAyCMaTpUBAETCs AOCTyIHast opma mpenocTas-
JICHUS] OTBETOB Ha 3a/IaHusl, a UMEHHO:

* MUCBbMEHHO Ha OymMare Wi HabOpOM OTBETOB Ha KOMITBIOTEPE (JIJIs1 JIUI] C HAPyIICHHS -
MU CIIyXa, peun);

* BBIOOPOM OTBETA U3 BO3MOKHBIX BAPUAHTOB C UCIIOIH30BAHUEM YCIIYT aCCUCTEHTA (IS
JIUI] C HApYIICHUSIMHU OMTIOPHO-/IBUTATENILHOTO armapaTta);

* YCTHO (U151 JIUI] C HApYILIEHUSIMU 3pEHUS], OOPHO-ABUTATEIBHOIO anmapara).

[Tpu HEoOX0MMOCTH [T 00YUAIOIIMXCS ¢ MHBAJIUAHOCTBIO MIPOLIelypa OLICHUBAHUS pe-
3yJITATOB O0YUYEHHSI MOKET IMTPOBOIUTHCS B HECKOJIBKO JTAIOB.
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