MUHHCTEPCTBO HAYKH U BHICIIETo oOpa3oBanus Poccuiickoit Penepanuu
HrmxHekaMCKuii XUMHUKO-TEXHOJOTHIECKHI HHCTUTYT ((puinan)
benepaTbHOro rocy1apcTBEHHOTO OFOIKETHOT0 00pa30BaTEIbHOIO YUPEXKIECHHUS
BBICIIIEr0 0Opa30BaHUS
«KazaHckuit HallMOHAJIBHBIHN HCCIIeI0BATEIbCKANA TEXHOIOTUYECKUN YHUBEPCUTETY

(HXTU ®TBOY BO «KHUTY»)

[OKYMEHT NOANUCAH
3NEKTPOHHOW NOAMUCHIO

epruuiar: 00FAB7B23BDBEAF44FECIBAGAAT1TAAZSY
naneneu: 08 Unbaap Fymeposiny
28.04.2022 po 22.07.2023

aMeCTHTENb AUpeKTopa o YP

g 2 f—TI/I Huxkudoposa

ITo mucrummnae: 51.0.06 «TexHoaoruy pa3paboTKy MPOTPaMMHOT0 00eCIeUeHU
Hanpagsnenue noarorosku: 09.04.01 «MudopMaTrka U BEIYUCIUTEIbHAS TEXHUKAY
[TporpamMma: ABTOMAaTH3UPOBaHHEIE CHCTeMbI 00paboTky WHQOPMAIMKU U ylpaBe-
HUS

KBanmudukanus BBIITyCKHHKA: MAarucTp

®opma oOydeHus: O4Hasl, OUHO-3a04HAas

®akynbTeT: HHOOPMAIIMOHHBIX TEXHOJIOTHUM

Kadenpa-pa3paboTuunk paboueii mporpaMMbl: HHGOOPMAIIMOHHBIX CHCTEM U TEXHOIOTHI
Kypc, cemecTp: ounas dpopma — kype I, cemectp 1, ouHo-3a04yHas Gopma — Kypc I,
cemecTp 2

Ounas ¢popma Ouno-3a04Has popma
Yacer 3aueTHbIe Yacer 3aueTHbIE
€ IMHUILIBI € IMHHUIIBI
Jlexmum 16 0,44 18 0,5
[IpakTHyeckue 3aHsATUS - -
JlabopaTopHbIe 3aHATHS 32 0,89 18 0,5
KoHTposb camocTosTenbHON 16 0,44 18 0,5
paboTsI
CamocrosTenpHas paboTa 44 1,22 54 1.5
®dopwma aTTecTan 3auer 3auet
Bcero 108 3 108 3

Hmxuaekamck, 2022



Pa6ouas ImporpaMma cocrtaBji€eHa C y4€TOM Tpe60BaHI/II71 (Dellepaanoro rocyaap-
CTBCHHOI'O O6paSOBaTeJ'II>HOFO cragaapTa BeICIIETO O6pa30BaHI/I}I
(Ne 918 o1 19.09.2017) mo Hanpasnenuro 09.04.01

(Homep, nata yTBepmz(eHm) (mudp)

«HH(bODMaTI/IKa U BBIUYUCJIUTEJIIbHAI TEXHUKA»
(HauMeHOBaHHe HaNpPaBJICHUA)

Ha OCHOBaHMU yueOHOro IiaHa Habopa oOydarommuxcs 2022 T.

Pa3paboTyuK mporpaMMsl: :
JIOLIEHT 4% JI.P. BotsikoBa

(momxHOCTB) (moamuce) (©.1.0)

PaGouas mporpamMma paccMoTpeHa 1 oo0peHa Ha 3acefanuu kadenps UCT,
npotokoi oT 20.04.2022 r. Ne 8

3aB. xadeapoi ///}/ O.B. Maryxuna

(oIIACE) (®.1.0.)




1. Ilenu oceoenusn oucuyuniunl
LensimMu ocBoeHMs] TUCUUIUIMHBI «TeXHoNoruum pa3paboTKH MPOrpaMMHOIO
obecrieueHus» ABISIOTCS
a) (opmupoBanue Ha 06a3e HAyYHOU IIKOJIbI HALIMOHAILHOTO UCCIIEI0BATENHCKOTO
yHUBEpCUTETAa MPO(HECCHOHATBHBIX KOMIIETEHIINM, MTO3BOJISIOIIMX BBIITYCKHUKY
YCHEIIHO OCYIIECTBIIATh MPOEKTUPOBAHNE UHPOPMALMOHHBIX CUCTEM Iupo-
BOT'O MPEANPHUSITHS;
0) oOyueHne MeToJaM W HABBIKAM TMPOEKTUPOBAHUS MPOTPAMMHOTO HW3ACIHS
(111);
B) 00ydeHHE MPOrPaMMUPOBAHUIO;
r) oOyd4eHHE TEXHOJOTUU TECTHPOBAHUS M COMPOBOKICHUS MPOTPAMMHOIO 00ec-
neuenus (I10).
2. Mecmo Oucuyuniaunvl (M00y1s1) 6 CHMPYKHIype OCHOBHOU 00pazoeameisb-
HOUL npozpammul
Huctuminna «TexHonoruu pa3paboTKy MPOrpaMMHOIO 00€CTIeUeHHUs» OTHO-
cutcs Kk oos3arensHoi yactu OOII u popmupyet y o0yuaromumxcs 1o HanpaBJICHUIO
noaroroBku 09.04.01«MudpopmaTika ¥ BEIUUCIUTENbHAS TEXHUKA» HAOOp 3HAHUM,
YMEHUH, HABBIKOB U KOMIICTEHIUN.
Huciunnna  «TexHonmoruu — pa3paOOTKM — MporpaMMHOTO  ofecreye-
HUSD» SIBIISIETCSA HEOOX0AMMa JIJIsl YCTEIIHOTO YCBOSHUS TTOCIIEYOIINX JUCIUTIINH:
1) 51.0.14 ERP-cucremsl

2) b1.B./IB.02.01 CoBpeMeHHbIE TEXHOJIOTHH aHaIM3a U 00pabOTKH TaHHBIX
3) b1.B./IB.02.02 TexHonornu aHaTUTUYECKON 00pabOTKH JTaHHBIX

3HaHUS, TOTYYSCHHBIC TIPU U3YYCHUHN TUCIUTLINHBI « TeXHOIOTHHN pa3paboTKu
IPOrPaMMHOTO OOECIIEUYEHHUsI», MOTYT OBITh HCIIONB30BaHBI MPH TPOXOKICHUU
MPAKTHUK ¥ BBIIIOJIHEHUH BBITYCKHOUN KBaTH(PUKAIMOHHON pabOTHI.

3. Komnemenyuu u unouxamopvl 00CMUM}CEHUA KOMNEmeHyuu o00yuaio-
uiezocs, popmupyemoie ¢ pe3yibmame 0C80EHUA OUCUUNTUHDL

VYK-2. CniocobGeH ynpaBisiTh IPOEKTOM Ha BCEX ATarax €ro >KU3HEHHOTro 1MKIIA.
VK-2.1. 3HaeT sTansl ’KU3HEHHOTO IHUKJIA MPOEKTa; dTarbl pa3pabOTKU U peasu-
3aIiM MPOEKTAa; METOABI Pa3pabOTKH U YIIPABICHUS MPOSKTAMH.

YK-2.2. YMeer pa3pabarbiBaTh IPOSKT C YYETOM aHalM3a ajJbTCPHATUBHBIX Ba-
PUAHTOB €T0 pPean3aIliy, ONPECNISITh IIeJIEBbIC ATAIbl, OCHOBHBIC HATPABICHUS
paboT; OOBSICHUTH 1IeH U CHOPMYITHPOBATH 3a/1a91, CBSI3aHHBIE C TIOJITOTOBKOM H
peanu3anuel MPOeKTa; yHPaBISITh MPOSKTOM Ha BCEX JTamax €ro >KU3HEHHOTO
KA.

YK-2.3. Bnaneer MeroaukaMu pa3pabOTKU U YIpaBICHUS MMPOEKTOM; METOJaMHU
OIIEHKH OTPeOHOCTU B pecypcax U 3 (PEKTUBHOCTH ITPOCKTA.

OIIK-5. CriocobOen pa3pabarbiBaTh U MOJEPHU3UPOBATH MPOrPAMMHOE M armapart-

HOe oOecnieyeHrne HHPOPMALIMOHHBIX U aBTOMATU3UPOBAHHBIX CHCTEM.

OIIK-5.1. 3HaeT coBpeMeHHOE NPOrpaMMHOE M ammnapaTHoe oOecredeHue WH-
(GbOpMaIMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM.



OIIK-5.2. YMeeT MoaepHU3UPOBAThL MPOTPAMMHOE W ammapaTHOe obOecredeHue
UH(OPMAIIMOHHBIX W aBTOMATU3UPOBAHHBIX CHUCTEM JIsi peuieHus: npodeccuo-
HaJbHBIX 3a]1a4.
OIIK-5.3. Bianeer HaBbikamMu pa3pabOTKU MPOTPAMMHOIO U aIapaTHOTro obdec-
neyeHus: "HHOPMAIIMOHHBIX U aBTOMATU3UPOBAHHBIX CUCTEM JIJISl PEIICHUSI MPO-
(dbeccnoHaNnbHBIX 3a/1a4.
OIIK-6. CriocoOeHn pa3pabaTbiBaTh KOMIIOHEHTHI MPOrPaMMHO-aNMapaTHBIX KOM-
TJIEKCOB 00paboTKN MHGOPMAIMK ¥ aBTOMATU3UPOBAHHOTO MMPOCKTUPOBAHMUSI.
OIIK-6.1. 3naeT anmapatHbie cpencTBa U mwiaTGopmMbel HHPPACTPYKTYpbl HHHOP-
MaIlMOHHBIX TEXHOJOTUH, BUBI, HA3HAYCHUE, aPXUTEKTYPY, METOBI Pa3pabOTKu
¥ aJIMUHUCTPUPOBAHUS MPOTPAMMHO-ANTNaPATHBIX KOMIUIEKCOB 00BbeKTa mpodec-
CHOHAJIBHOU JIESTETHHOCTH.
OIIK-6.2. YMeer aHanu3upoBaTh TEXHUUECKOE 3aJaHUe, pa3padaTbiBaTh U ONTH-
MHU3HUPOBATH NMPOTPAMMHBIN KOJ JJI pelieHus 3aj1ad oOpaboTKu MHPOpMALMK U
aBTOMATU3UPOBAHHOTO IPOEKTUPOBAHMUSI.
OIIK-6.3. Biafgeer HaBbIKaMU COCTABJIEHUS] TEXHUYECKOW TOKYMEHTAIMU MO HC-
M0JIb30BAHUIO U HACTPOUKE KOMIIOHEHTOB MPOrPAMMHO-ANIAPaTHOrO0 KOMILIEKCA.

B pe3ynivmame oceoenusn oucyuniaunvl 00yuarouuiica 0014 cen
1) 3Hath:
a) COBPEMEHHBIE METOJIbI U CPEACTBA ITpoekTupoBanus 111;
0) COBpeMEHHBIE METOJIbI U CPEICTBA MPOTPAMMHUPOBAHNS,
B) COBPEMEHHBIE METOJIbl U CPEACTBA TECTUPOBAHUS, U3TOTOBJIEHUS U COMPOBOXK-
nenus 11U,
2) YMerTs:
a) OpOeKTUPOBaTh KOMIOHEHTHI [10;
0) pa3pabaTbIBaTh KOHCTPYKTOPCKYIO M 3KCILTYyaTallMOHHYIO JOKYMEHTAIHUIO;
B) BBIINOJIHATH Pa3padOTKy alrOPUTMOB, OCYIIECTBISATh UX KOJAUPOBAHUE, TECTH-
POBaHKE U MPOBOJUTH OLIEHKY UX KauyecTBa
3) Bnanets:
a) HaBbIKaMU pabOThI C CUCTEMAMH MPOTPAMMUPOBAHUS;
0) HaBbIKaMu npoekTupoBanus [1U;
B) HaBbIKaMu TecTupoBanus [11;



4. Cmpykmypa u cooepiycanue OUCUUNIUHbBL
OO6mmas Tpy10€MKOCTh JUCHUIUIMHBI cOCTaBsieT 3 3a4. en., 108 ak. Jac.
Ounas popma

Ne Paspnen Buabl yueOHoi OueHouHbIE
1| JUCIUATLITUHBI = padoThI(B Yacax) cpeacTBa IJist
/m 3 Jlek- | Ilpaktu- | Jla6opa- | KCP | CPC | TpoOBeIeHus
5 AU qyecKue TOpHBIE NPOMEKYTOYHOI
© 3aHATUS | palOTHI aTTeCTAlluK 10
pa3jaenam
1. IIpoekTupoBanue 1 4 - 8 4 11 PacuetHo-
MIPOrPaMMHOTO rpaduueckue pa-
obOecrevyeHus 0OTEI, TECT
2. | CrpykTypHOE IIpO- 1 4 - 8 4 11 PacuerHo-
rpaMMHUpPOBaHUE rpaduueckue pa-
0OTBI, TECT
3. OcHOBBI 10Ka3a- 1 4 - 8 4 11 Pacuerno-
TEIbCTBA NMPABUIIb- rpaduueckue pa-
HOCTH IIPOrpaMm OOTBI, TECT
4. TectupoBanue u 1 4 - 8 4 11 PacuetHo-
OTIIa/IKa TPOTPaMM rpaduueckue pa-
0OOTEI, TECT
HUTOIro 16 0 32 16 44
dopMa aTTecTaluu 3a4eT
Ouno-3aounasn hopma
Ne Paszpnen Buabl yueOHoi OueHouHbIE
1| JMCIUATLITAHBI = padoThI(B Yacax) cpeacTBa JIJist
/m 3 Jlek- [Ipaktu- | Jlabopa- | KCP | CPC NpoBeICHUA
5 IUHA YeCcKUe TOpHbIE NPOMEKYTOYHOI
“ 3aHATUS | PabOTHI arrecraumu no
pasnenam
I. IIpoekTupoBanne 1 4 - 4 4 14 Pacuetno-
MIPOrPaMMHOTO rpaduueckue pa-
obecnecucHUs 0OTBI, TECT
2. | CtpykTypHOE mpO- 1 6 - 6 6 14 PacuetHo-
rpaMMHUPOBaHHE rpaduueckue pa-
0OOTEI, TECT
3. OCHOBEI J0Ka3a- 1 4 - 4 4 14 PacuetHo-
TEIHCTBA MPABUITH- rpaduyeckue pa-
HOCTH IIPOTPaMM OOTHI, TECT
4. TectupoBanue u 1 4 - 4 4 12 PacuerHo-
OTJIa/IKa MporpamMmm rpaduueckue pa-
0OTBI, TECT
UTOIO 18 - 18 18 54
dopMa aTTecTallUU 3a4eT




5. Cooepircanue 1eKyUOHHBIX 3AHAMUI HO MeEMAM

Ne | Paspen nucuu- | Ya- | Tema nek- Kparkoe conepxanue HNuauxaropsl
IIMHBI Ccbl | IIMOHHOIO AOCTHKEHUS
3aHATHSA KOMIIETEHIUHU
1 [IpoextupoBa- | 4/4 | IlpoekTu- IIOCTAaHOBKA 3a/1a4H; VK-2.1,2.2,2.3
HHUE TPOrpamMM- poBaHue paspabotka TpeboBanmii n BHemHee | OI1K-5.1, 5.2, 5.3
HOTO obecreue- nporpamm- | HPOCKTHPOBAHUC IIPOTPAMMEL, OIIK-6.1, 6.2, 6.3
— HOTO O6ec- pa3paboTKa BHENTHUX CHEI(pUKA-
MEeYEHUs LIHH,
BHYTPCHHEC ITPOCKTUPOBAHNC,
OCHOBHBIC TOAXOAbBI IPOCKTUPOBA-
HUS (TIPOTIE Ty pHBIHA, TOTHICCKUH,
(yHKIMOHANBHBINA, OOBEKTHO-
OpPUCHTUPOBAHHBIN);
MOAYJBHBIC IIPOTpaMMBbI, CBA3HOCTDH
MOJTYJIs, CLIETUIEHUE MOYJIEH,
BHCIHIHEC U BHYTPCHHEC ITPOCKTUPO-
BaHHE MOJyJIel, BHEIIHUE crierudu-
Kallui MOJTyJIeH;
CTpaTeruu KOHCTPYUPOBAHHUS IIPO-
rpamuM; 1361k PDL 11t KoHCTpYyHpO-
BaHU: IIPOrpaMM;
2 CrpykTypHOE 4/6 | CTpyKTyp- | TOHATHE NPOCTHIX IPOrPaMM; VK-2.1,2.2,2.3
MIPOTrPaMMUpPO- HOE Ipo- HOHATHE CTPYKTYPUPOBaHHBIX Npo- | OIIK-5.1, 5.2, 5.3
BaHHE rpaMmupo- | 'PaMM; OIIK-6.1, 6.2, 6.3
BAHHE TeopeMa O CTPyKTYPUPOBAHUH,
IIOMEYCHHBIC CTPYKTYPHUPOBAHHBIC
mporpaMmsbl, pCKYPCUBHBIC CTPYKTY-
PHUPOBAHHEBIC ITPOTrpaMMBbI
3 OCHOBBI JT0Ka- 4/4 | OCHOBBI OCHOBHEIE IPUHIMITEL U MeTOABI 10- | YK-2.1,2.2,2.3
3aTesIbCTBA Mpa- J0Ka3a- Ka3aTeJIbCTBA NPABUIBHOCTH TIPO- OIIK-5.1,5.2,5.3
BWJIBHOCTH TIPO- TEIhCTBA TPaMM, MaTeMaTHYECKHH anmapar OIIK-6.1, 6.2, 6.3
rpamMm NpaBHIBHO- | AOKA3ATENBCTRA,
CTH TIpO- J0Ka3aTCJIbCTBO ITPAaBUJIIBHOCTHU
OJIOK-CXEM;
rpamMm
A0Ka3aTCJIbCTBO MPAaBUJIBHOCTHU IIPO-
T'paMM, HAalTMCAaHHBIX Ha A3BIKaX IIPO-
TpaMMHUPOBAHUS;
A0Ka3aTCJIbCTBO MPAaBUJIBHOCTHU pC-
KYPCHUBHBIX IIPOTPAMM.
4 TectupoBanmne | 4/4 | Tectupo- knaccuukanus omu6ok I10; VK-2.1,2.2,2.3
U OTJIaJIKa MPOo- BaHUE U OT- | CTATHYICCKUC MCTOMbI TecTUpoBanus | OIIK-5.1, 5.2, 5.3
rpaMm JlaJiKa mpo- (‘-ITveHI/Ie I/ICXOI{HOE‘O TEKCTAa, CKBO3- OHK_61’ 62’ 6.3
rpamMm HOHM CTPYKTYPHBIN TIPOCMOTP);

JUHAMUYECKHE METOBI TECTUPOBA-
HUS,

METOJIBI IPOCKTHUPOBAHUSI TECTOBBIX
Ha0OpOB JAHHBIX;

OCHOBHBIC CTPATETHU TECTUPOBAHUS;
TECTUPOBAHUE MOJYJICH;
TECTUPOBaHHE KOMIUIEKCOB MPO-
rpamwm;

TECTUPOBaHUE (DYHKIUI U CUCTEMBI
B 1ICTIOM;

METOJIBI OTIIAJIKU TIPOTPaMM;
[ToHsTHE HANEKHOCTH TIPOTPAMM.




TUIEKCOB MPOTPaMM.

WcneiTanus n COIIPOBOXJACHUC KOM-

6. Cooepotcanue npaxmuyeckux 3aHamuil
He mpexycMoTpeHO y4eOHBIM TUTAaHOM.

7. Codeporcanue 1a60pamopHbIX 3aHAMULL
Llens mpoBeneHusi 1abOpaTOpHBIX PadOT — CHOPMUPOBATH HCCIIECTOBATEb-
CKHM€ HABBIKM SKCIIEPUMEHTAIbHON MPOBEPKU M TOATBEPKACHUS TEOPETUUYECKHUX
MOJIOKEHUHN pa3/ieNoOB TUCUUIUIMHBI U MPAKTUYECKUE YMEHHUS IPUMEHEHHUs CIelua-
JIM3UPOBAHHBIX METO/IOB U CPEACTB MPOBEJICHUS BHIYMCIUTEIIbHBIX SKCIEPUMEHTOB.

Ne [ Pasgen nucuumiiuabl | Yacsl | HaumeHoBaHue 1abopaTopHoii NHaukaTopsl 10CTH-
n/n padoThI JKEHHS KOMIIeTeHIINHU
1 [IpoekTupoBanue npo- 8/4 | BeimoaHEeHNE TPOCKTUPOBAHHMS VK-2.1,2.2,2.3
rpaMMHOTO o0ecreue- TIM. OIIK-5.1,5.2,5.3
HUs OIIK-6.1, 6.2, 6.3
2 CrpykTypHOE npo- 8/6 | Pemenue 3amau o mpeodpazopa- YK-2.1,2.2,2.3
rpaMMHUpPOBaHUE HUIO TPOCTHIX MPOrPAMM B ITOMeE- OIIK-5.1,5.2,5.3
YEeHHbIE CTPYKTypupoBaHHble U pe- | OIIK-6.1, 6.2, 6.3
KYPCHUBHBIE CTPYKTYPHUPOBaHHBIE.
3 OCHOBEI JTIOKa3aTeIb- 8/4 | Pemenne 3amad mo kommnetoTepHo- | YK-2.1,2.2, 2.3
CTBa MPaBUIBHOCTHU My MOJEIUPOBAHUIO Pa3IMYHbIX OIIK-5.1,5.2,5.3
porpamMm 00bekToB. Pabora ¢ daiinamu. OIIK-6.1, 6.2, 6.3
4 TectupoBanue u oT- 8/4 | 3HaKOMCTBO C OTJIAUYUKOM, Tpac- VK-2.1,2.2,2.3
JaJKa mporpaMm CHpOBKa MPOrpaMm. OIIK-5.1,5.2,5.3
OIIK-6.1, 6.2, 6.3

MecTo npoBeneHus: yueOHbIe 1a00paTOpuu Kadeapsl, OCHALICHHbBIE CIIeLra-
JU3UPOBAHHBIMU HH()OPMAIIMOHHO-BBIYUCIUTEIBHBIMU CUCTEMaMH (B T.4. OHMOIHO-
TeKamu, Qp3UMBOpPKAMH, UHTETPUPOBAHHBIMU CPEAAMH MPOTPAMMHUPOBAHUSA, MPO-

CKTHUPOBAHUA,

MAaTEMaTHYCCKOTO

n HMHTAIIMOHHOI'O

MOJICIUPOBAHUS)  JJISt

MNPOBCACHUS BBIYHUCINTCIIbHBIX OKCIICPUMCHTOB, @ TAK)KC BUPTYyaJIbHBIMHU daHaJIOTaMH

CIICHHUAaJIbHOT'O O60py,Z[OBaHI/I}I.

8. Camocmoamenvnan paboma

Ne TeMbl, BLIHOCHMbIE HA
1/l | CAaMOCTOSITEILHYIO PaboTy

Yacel ®opma CPC

NuaukaTopsl 10CTH-
JKeHUsI KOMIIeTEeHIINH

1 [IpoexTupoBanue mpo-
IPaMMHOTO 00ecTieueHus

11/14 | TlomroroBka k Jabopa-
TOpPHBIM paboTam, Te-
CTHPOBAHUIO, BBIITOJTHE-
HUE pacyeTHO-

rpadudeckux padorT.

VYK-2.1,2.2,23
OIIK-5.1,5.2,5.3
OIIK-6.1, 6.2, 6.3

2 | CTpyKTypHOE IpOorpaMMHu-
poBaHue

11/14 | TlomroroBka k Jabopa-
TOPHBIM paboTam, Te-
CTHPOBAHUIO, BBIITOJTHE-
HUE pacyeTHO-

rpadudeckux padorT.

VYK-2.1,2.2,2.3
OIIK-5.1,5.2,5.3
OIIK-6.1, 6.2, 6.3




3 OcCHOBEI JI0Ka3aTeIbCTBA 11/14 | Tlomroromka k mabopa- | YK-2.1,2.2,2.3
MPaBWIBHOCTU MPOTPAMM TOpHBIM pabortam, Te- | OIIK-5.1,5.2, 5.3
ctupoBanuio, BeimosHe- | OIIK-6.1, 6.2, 6.3
HUE pacyeTHO-
rpadu4eckux padboT.
4 TecTupoBanue u OTIaaAKa 11/12 | TlomroroBka k mabopa- | YK-2.1,2.2,2.3
IporpaMm TOpHBIM pabotam, Te- | OIIK-5.1,5.2,5.3
CTUpOBaHM1o, BeimojHe- | OIIK-6.1, 6.2, 6.3
HUE pacyeTHO-
rpadudeckux padorT.

8.1 Konmpoaw camocmosamenvHoi padbomul

Ne | Tembl, BbIHOCHMBIEe HA | Yachbl ®opma KCP NuaukaTopsl 10CTH-
I/ | caMoOCTOSITEIbHYIO pa- JKeHHs] KOMIIeTeHIIUH
ooty
1 IIpoextupoBanue mpo- 4/4 KoncyneTuposaunue, npo- | YK-2.1,2.2,2.3
TPaMMHOTO OOecIeYeHus Bepka u npuem pacuetno- | OIIK-5.1, 5.2, 5.3
rpapudeckux padorT. OIIK-6.1, 6.2, 6.3
2 | CrpykrypHOE nporpam- 4/6 KoncyneTuposaunue, npo- | YK-2.1,2.2,2.3
MHPOBaHUE Bepka u npuem pacuetno- | OIIK-5.1, 5.2, 5.3
rpapudeckux padorT. OIIK-6.1, 6.2, 6.3
3 | OCHOBBI AOKa3aTEILCTBA 4/4 KoncynbrupoBanue, npo- | YK-2.1,2.2,2.3
IIPABWJIBHOCTH NIPOrPaMM BepKa u npueM pacuetHo- | OIIK-5.1,5.2,5.3
rpadgudeckux padoT. OIIK-6.1, 6.2, 6.3
4 | TectupoBaHue U OTJIaKa 4/4 KoncyneTuposaunue, npo- | YK-2.1,2.2,2.3
MporpamMm Bepka u npuem pacuetno- | OIIK-5.1, 5.2, 5.3
rpapuueckux paborT. OIIK-6.1, 6.2, 6.3

9. Hcnonv3oeanue peiimunzogoil cucmemsl OYeHKU 3HAHUTL

[Ipu oueHKe pe3ynbTaTOB AEATENBHOCTH OOYYaIOUIUXCS B PaMKaxX AUCHUUIUIMHBI «TexHo-
JIOTUH pa3pabOTKH MPOTPAMMHOTO 00ECTIEUCHUS» UCTIONb3YETCsl peHTHHTOBas cuctema. PeiTuH-
roBasi oleHKa (OpMHUPYETCS HAa OCHOBAHUU TEKYIIETO W MPOMEXKYTOYHOIO KOHTpoJsi. Makcu-
MaJbHOE 1 MHHUMAJbHOE KOJUYECTBO OAJIJIOB TIO PA3TUYHBIM BHUJAM yu4eOHOW paOOThI OMUCAHO B
«ITonmoxxeHnH 0 OAUTBHO-PEHTUHTOBON CHUCTEME OIICHKH 3HAHHMM CTYJIEHTOB M O0OCCIICUCHHSI Kade-
ctBa yuebnoro nporeccay ®I'bOY BO «kKHUTY ».

[Ipy wu3yd4eHMM JUCHUIUIMHBI TPEIyCMAaTPUBAECTCS OLEHKA BBIMOJIHEHUS pPACYETHO-
rpaduueckux paboT, Tecta. 3a 3TU KOHTPOJIbHBIE TOYKU CTYICHT MOXKET MOTYyYUTh MUHUMAIBHOE
1 MaKCUMaJIbHOE KOJIMYECTBO OAMIOB (CM. TaOIHILy).

Ouenounvle cpedcmea Kon-¢o Min, 6annoe Max, 6annoe
Pacuerno-rpaduueckue pabdo- 4 36 60

ThI

Tect 1 24 40
Hroro: 60 100

10. Ouyenounvie cpeocmea 011 meKyuye20 KOHMPOAA YCneeaemMoCmu, RPOMEHCYnouYHOu
ammecmayuu no UMo2am 0C80eHUA OUCUUNTUHbL

OneHouHble cpeAcTBa A IPOBEAEHUS TEKYIIETO KOHTPOJIS yCIIEBAEMOCTH, IPOMEXYTOU-
HOM aTTecTanuy OO0y4alolnuXCs U UTOTOBOM (TOCYIapCTBEHHOW MTOTOBOW) aTTecTaluu pa3pada-
THIBAIOTCSI COTTIACHO TOJIOKEHUI0 0 DOHIaX OIIEHOYHBIX CPEJCTB, PACCMATPUBAIOTCS KAaK COCTaB-
Hasl 4acTh pabovei mporpaMMbl 1 0POPMIISIOTCS OTIEITBHBIM JJOKYMEHTOM.



11.Unghopmayuonno-wemoouueckoe obecneuenue OUCyUnIUHbl

11.1. Ocnoenaa numepamypa

OcHoBHbIC HCTOYHMKH MH(pOpManun

Koa-Bo 3Kks3.

1. Hansu, O. I'. Jlanasie: XpaHneHue u oOpaboTka :
yuebnuk / 3. I'. lansgn. — M. : UHOPA-M, 2021. —
205 c.

OBbC ZNANIUM.COM
https://znanium.com/catalog/product/1149101
Hoctyn u3 moboii Touku WHTEpHET mocie
peructpaunu ¢ [P-agpecoB HXTU

2. Makkunnau, Y. Makkunny, Y. Python u aHanu3 nan-
HbIX / YacMakkuunu ; riep. ¢ auri. A.A. CIMHKHAHA. —
M. : AMK Ilpecc, 2015. — 482 c.

3BbC ZNANIUM.COM
https://znanium.com/catalog/product/1027796
Hoctyn u3 moboi Touku MHTepHeT mocie peru-
ctpatuu ¢ [P-agpecoB HXTU

3. Tomumema, O. JI. IIporpammupoBanme
yueb.mocobue / O.JI. Tomuueina, H.B. Makcumos,
W.N. Tlonos. — 4-¢ u3x., nepepad. u nomn. — M.: DOPYM
: UHOPA-M, 2019. — 400 c.

:1|9bC ZNANIUM.COM

https://znanium.com/catalog/product/1019244/Toc
Tyn u3 M000# Toukn MHTEpHET mocie perucrpa-
1y ¢ [P-anpecoB HXTU

11.2. /lonoanumenvnas aumepamypa

Jono/iIHuTeIbHbIE HCTOYHUKH HH(pOpManu

Koa-Bo 3Kk3.

1. CenuBanoBa, . A. IlocTpoeHne n aHaiau3 ajaropur-
MOB 00pabOTKH AaHHBIX: Y4eOHO-METOIUYECKOE T0CO-
oue / U.A. CenuBanoBa, B.A. biauHoB. — 2-¢ u3x., cTep.
— M. :®munTa, 2017. — 108 c.

9BC ZNANIUM.COM
https://znanium.com/catalog/product/959292
Hocrtyn u3 n000# Touku VIHTEpHET mOcie peru-
ctpatuu ¢ [P-anpecoB HXTU

2. WMycrosa, JI. U. IlporpammupoBanue : y4eOHUK /
JLA. Illycrora, O. B. Tapakanos. — M.: NTHOPA-M,
2019.-304 c.

9BC ZNANIUM.COM
https://znanium.com/catalog/product/1009760
Hocrtyn u3 nm000# Touku VIHTEpHET mocie peru-
ctpauuu ¢ [P-agpecoB HXTU

3. Kynauues, A. I1. Metoas! u cpenctsa KOMIIJIEKCHOTO
CTAaTHCTUYECKOI'0 aHall3a HaHHBIX : ydel.mocooue /
A.Il. Kynandes. — 5-¢ u3a., nepepab. u gom. — M. : MH-
OPA-M, 2018. —484 c.

9BC ZNANIUM.COM
https://znanium.com/catalog/product/975598
Hocryn u3 nm000#t Touku MIHTEpHET mocie peru-
ctpatuu ¢ [P-agpecoB HXTU

11.3. Inekmponnwvie ucmoyHuKU UHgQp
[Tpu nzydenun aucuuruinHel b1.0.06

opmayuu
«TexHoaornuu D33D3.6OTKI/I IIporpamMmm-

HOTr'0 00€CIICUCHHUs» B KaueCTBE QJICKTPOHHBIX HCTOYHHKOB I/IH(bOpMaLII/II/I, PEKOMCH-
AYCTCs UCIIOJIb30BATh CIACAYIOININC HCTOYHHUKH:

1. DOnexkrponnas Oubmmoreka YHUI[ HXTU

peXKUM  JIOCTYyIA:

https://www.nchti.ru/studentam/>nekrponnas-6udauorexa.

2. DBC «Znanium.com» — Pexum

noctyma: http://znanium.com

3. OBC «¥Opaiit» — Pexum noctyna:http:// www.urait.ru
11.4. Cospemennvie npogheccuonanwvnuwvie Ilpocpammuposanue u ungopma-

UUOHHbBlE CRPABOUHDBIE CUCMEMDbL

1. Hayunas snexktponnas oubnuoreka (PYHOB). — htpp://elibrary.ru

2. 9BC ZNANIUM.COM. — http://znanium.c

om

3. OBC «PYKOHT» — http://rucont.ru

CornacosaHo:
3aB. OTZIEJIOM
1o 6MOIMOTEUHOMY O0CITYKUBAHUIO

f:’ NG B.41. Tapacosa
ri
/




12. Mamepuanvno-mexnuueckoe odecneuenue OUCYUNIUHBL (MOOYJ1)

VYyeOHble ayAUTOPUH AJIsl TPOBECHUS YUEOHBIX 3aHSATUI OCHAIIEHBI 000pY-
JIOBAaHUEM:

1. mepcoHanbHbIE KOMIIBIOTEPHI,

2. TIPOEKTOD,

3. ceTeBoil KOMMYTATOD,

4. nocka ayauTOpHasi;

TEXHUYECKUMU CPECTBAMU OOYUYEHUS:

1. uHTEepakTHBHAas A0CKa,

2. mepcoHaJdbHblE KOMIIBIOTEPHI € HEOOXOJIMMBIM CHELUUATU3UPOBAHHBIM

MPOTPAaMMHBIM 00ECTICYCHHUEM.

[Tomernienus st CaMOCTOATENbHOM pabOThl OCHAIIEHBI KOMITBIOTEPHON TEX-
HUKOW:

NEPCOHANIbHBIE KOMIIBIOTEPHI,
PUHTEPHI,

CKaHep,

AKpaH,

5. BHIIEOIPOEKTOP.

C BO3MOKHOCTBIO MOJIKJIIOYEHUs K ceTu MHTepHEeT U obecnedyeHbl JOCTYNOM B
MeKTpoHHYI0 HHpopmarmonHyo cpeny HXTHU. Jlomyckaercs 3ameHa o0opyio-
BAaHMS €r0 BUPTYaJbHBIMU AHAJIOTAMU.

JIunieH3noHHOE MpOorpaMMHOE 0OecreueHrne U CBOOOIHO PacIpOCTpaHsIeMoe
nporpaMmHoe obecreueHne, UCIoIb3yeMoe B YYEOHOM Ipolecce Mpu OCBOCHUH
JUCIUTUTMHBI «AHaMU3 1 00paboTKa JaHHBIX»:

1. A3pik mporpammupoBanusi Python (cBOOOmHO pacmpocTpaHsieMoe Mpo-

rpaMMHOE oOecIieueHue).

2. Ilnardpopma ynpaBieHusl MakeTaMU MPUIIOKEHUN aHalM3a JaHHBIX C OT-

KPBITBIM HCXOJHBIM KoJOoM Anaconda (cBOOOJHO pacmpocTpaHsemMoe
IporpaMMHOE 00ecTieUeHune).

el S

13. Obpazoeamenvusle mexHoi02uu

KonuuecTBo 3aHsATHIA, TPOBOJAUMBIX B MHTEPAKTUBHBIX (Dopmax, IJsl OUHOMN
dopMmbl 00yueHust — 12 ax. yac., 04HO-3a04HOM PopmbI — § ak. yac.

[TpuMeHstoTCsl cUCTEeMBbl AMCTAHLIMOHHOTO OOy4Y€HHs, OHJIAMH-()OPMBI KOH-
CyJbTaIlNi, 00CYXIeHUH, MPEe3eHTaLUH, TOKIAaI0B U 3aIlIUT PE3yIbTaTOB PaboT.
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