





PABOYAS ITPOI'PAMMA JUCIIAII/INHBI
NMHOOPMAIIMOHHBIE TEXHOJIOI'M ITPU ITPOEKTPOBAHUN

Paspensl paboyeii mporpaMmsI

1. HEJIN OCBOEHUSA JNCHUITIINMHBI

2. MECTO INCLHUIIIIMHBI B CTPYKTYPE OOII BO

3. CTPYKTYPA 1 COOEPXXAHWE NUCLIAITJINHBI

4. ®OPMbBI KOHTPOJIA OCBOEHUMA ANUCLIUITIMHBI

5. YYEBHO-METOIMYECKOE 1 UTHOOPMAILIMOHHOE OBECITEYEHUWE OVCLUITIIHBI
6. MATEPUAJIBHO-TEXHMUYECKOE OBECITEUEHWE OVUCHUITJIMHBI

ITpusoxeHusi K padouyeii mporpaMme JUCIMILUIHHBI

o Tlpunoxkenue 1. AHHOTaLMsI paboueli IpOrpaMMbl
¢ TIpunoxenue 2. TeXHOTOTUU U GOPMBI 00yUeHUSA
o [Ipunoxenue 3. OHABI OLIEHOUHBIX CPEJCTB



1. OE/IM OCBOEHUSA JUCILUIIVIMHbBI

Lenbto 0CcBOEHUS AUCLUILIVHEI SIB/IsieTCst (POPMUPOBAHUE CIeAYIOIMX KOMITeTeHLUI:

OIIK-8 — crocobHOCTh MOHMMAaTh MPUHLUMIBI paboThl COBpeMeHHBIX MH(OPMALMOHHBIX TEXHOJIOTHHA U
WCTIOb30BaTh MX MPU pellieHnH 3a/iad rpodecCcuoHanbHON fesTeTbHOCTH

DOpMHUPOBaHHIO KOMITETEHI[UH CITY>KUT JOCTKEHUE CJIeIyIOLIUX Pe3y/IbTaToB 00pa30BaHus:
OIIK-8

3HAHUS:

Ha YpOBHE TIPe/ICTaB/IeHUI: TpeOOBaHUM, MPEIbABASEMbIX K WH(QOPMAI[MOHHBIM TEXHOJIOTUSM TIpU
MPOEKTUPOBAHUU

Ha YpOBHE BOCITPOM3BEZIEHHS: OCHOBHBLIX METOZIOB NMPOEKTUPOBaHUs OOEMNpHUIIAcOB Y B3pbIBaTe/ed Ha
0CHOBe MH(OPMAIMOHHBIX TEXHOIOTHI

Ha ypOBHE TIOHUMAaHWs: TEHJEHIWH pa3BUTHS TEpPCTIEKTUBHBIX WHGOPMAIIMOHHBIX TEXHOJIOTWH TIpU
MPOEKTHPOBAHUH;

YMeHus:
TeopeTHYeCKHe: MOCTPOEHNE CTPYKTYPhBI I/IHCl)OpMaL[I/IOHHOFO BBHHMOAeﬁCTBHH T1pU TIPOEKTHPOBAHWHA

IMpakKTUyeCKue: peaar3alus rpad)a I/IHd)OpMaLII/IOHHOFO BBBHMOAeﬁCTBHH Mpy TIPpOEKTHPOBAHUU C
HCII0/Ib30BaHHMEM KOMITBHOTEPDHBIX CPEeACTB;

HAsblKU:
HaltMCaHKWe KOMITbIOTePHBIX IIPOrPpaMM U B/ld/ieHHe CUHTAKCHUCOM fA3bIKa IIPOTrPaMMKHPDOBAHUA.



2. MECTO ANCIIMIIVIMHBI B CTPYKTYPE OOII BO

Jucupnmmaa MTHOOPMALNVMOHHBIE TEXHOJ/IOI'MA ITPU ITPOEKTUPOBAHWMU sBnserca
JVCLIUTUTMHOW 00s13aTe/IbHOM YacTH 6/10Ka 1 nporpamMMel TIOATOTOBKH 110 HarpassieHuto 17.05.01
Boenpunacsbt u e3pbieamenu.

CopepxaHue [UCLMIUIMHBL SIBASIETCA JIOTMYeCKUM Ipogo/pkeHueM gucuuiuiviH: BBEJEHUWE B
NMHO®OPMAILIMOHHBIE TEXHOJ/IOI'NA, ITPUKJTIATHOE ITPOI'PAMMMWPOBAHUE.

CopepXaHve AVCHUATIAHBI SIB/ISIETCS OCHOBOM [iisi ocBoeHwss auctumuivH: TTPEJAUIIIOMHASA
IMTPAKTUKA.

Hpe,aBapHTeanble KOMIIeTeHLIH, C(I)OPMI/IPOBEIHHI:IE y 06yqa}01ueroc51 A0 HadaJ/la u3yueHud JUCLHUTIIIMHBI:

¢ OIIK-3 — CriocobeH MOHMMATh CYLTHOCTh U 3HaueHHe WH()OPMALMH B Pa3BUTHA COBPEMEHHOTO
WH(OPMaLMOHHOTO 00I11eCTBa, 0CO3HABATh OMACHOCTD U YTPO3bl, BO3HUKAOIIME B MPOLiecce 3TOro
pa3Butusi, coOMI0AATh OCHOBHLIE TPeOOBaHMUs MHPOPMAIIMOHHOW 6€30TMacHOCTH, B TOM YHC/Ie 3allUThI
roCyZapCTBEHHOM TalHbI

¢ OIIK-8 — CriocobeH MOHMMaTh MPUHLIUIIBI PA00THI COBPeMeHHBIX MH(OPMaIMOHHBIX TEXHOJIOTHI U
WCII0/1b30BaTh MX MPH PeLleHuH 3a/au podeCcCHOHaAIBHOM [esaTelbHOCTH

¢ TICK-27 — CriocobeH cOCTaB/STh MPOrpaMMbI U METOJUKH UCTILITAHWH WU3/Ie/TUH, TPOBOIUTD
TJIaHMPOBaHKWe ¥ MaTeMaTU4YeCKU aHan3 pe3y/bTaToB, OpPUeHTUPOBAThCsl B MHOTOOOpasuu
COBpEMEHHOM M3MepUTebHOW 1 perCTpUpYIOLLieid annaparyphbl



3. CTPYKTYPA U COAEPXKAHUE JUCIIUII/INHBI

OO0111as TPY/I0EMKOCTh JUCITUTUTUHBI COCTaB/seT 4 3.e., 144 u.

3.1. Copeprxanue (JUAAKTHKA) JHCLUATUTHHBI
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Pazpaen 1. MHopManoHHbIe TEXHOIOTHH B 33/{aX BHELIHE0A/UIMCTHYECKOro
NpoeKTHPOBaHusA. BeeseHue B Kypc. PelllaeMble 3a/1aui Ha OCHOBe MH(OPMALIMOHHbIX
TeXHOJIOTMH NPY NIPOEKTUPOBAHNWM CPEe/CTB Mopa)keHus Vicronb30BaHe MHGOPMALMOHHBIX
5 10 KOMIIBIOTEPHBIX CPeJ| Ha 3Tarax 6a/uIMCTHYeCKOro, SCKU3HOTO MMPOEKTUPOBaHHE U 31 20 10 10 11 20
topmupoBaHust 06/vKa 6oernpurnaca ®u3nyeckas MOZe/b ABIKEHHUsI CHApsA/a Ha TPAeKTOPHH.
OHPEAEIIEHI/IE CHJT a3pOAMHAMHYeCKOro COIPOTUB/IEHUSA Maremaruueckast MoJeJib ABWKeHUs
CHapsiZia Ha TpaekTopuH. [Ipsivast 1 obpaTHasi 3a/jauul BHeLIHei 6a//ICTHKHL.
Paspen 2. UndopMaoHHbIe TEXHOJIOTUH B 33jaX BHYTPHOA//IMCTHYECKOTO
5 10 NMPOeKTHPOBAHUA. SIBnenue BBICTpEJIA. dusnueckas MOZJe/ib IBI)KEHUSI CHapsi/ia B KaHasle 28 16 6 10 12 20
CTBOJIa OpyZust Maremaruueckast Mo/Je/ib IBI)KEeHUS CHapsi/ia B KaHasle CTBOJIa OpyAus.
TpsiMasi ¥ o6paTHasi 3a/jaul BHYTPeHHe# 6a/yICTHKA.
Pazpen 3. MHdopManoHHbIe TEXHOIOTHH B 3a/jaX NPo4YHOCTH. CUJIb, JefiCcTByOLMe Ha
5 10  |Kopmyc cHapsi/ja py BbICTpesie AHaIMTUYECKUH 1 YHC/IeHHBIN TIOAX0/bI K PeLleHuI0 3aia4y 28 16 6 10 12 20
MPOYHOCTH 3/IEMEHTOB 000/I0UKH CHapsizia.
Paspen 4. MHdopManoHHbIe TEXHOIOTHH B 3a/1aX MPOEKTHPOBAHUSA AHHAMHKH
TBepAoro TeJa. [[BikeHre TPeXMEPHOIO CHapsiZia Ha TPaeKTopuu. B3anmozeiicTBre cHapsza
5 10 C KaHajioM cTBosia. Mogenb JBIKeHUs JMHaMUUueCKU HeypaBHOBELLEHHOI0 CHapsi/ja B KaHajie 28 16 6 10 12 20
CTBOJ1a OpyAust AHanMUTHYeCKUH W YNC/TeHHbIA TIOAXOABI K pelleHuro 3a/jad JUHaMUKH
TBEPJOro Tesa.
Paspen 5. MHdopMaoHHBIe TEXHOJIOTHH B 3a{aX KOHEYHOM 6a/umncTuku. Ousnueckas
Mo/ie/lb IPOHHUKAHHS TBEeP/bIX TeJl B IIPerpajibl CpefiHel U Maioi npouHocTy. Pusnyeckast
5 10  |mMozenb MPOHMKAHKMS CPabaTbIBAOLIMXCS YIAPHUKOB B BHICOKOTIPOYHbIE MPerpasbl 29 17 6 11 12 20
Maremaruueckast MoOZe/Ib IPOHUKAaHUS CHapsA0B B Iperpajbl HOAXOALI K MOZIe/TMPOBAaHUIO
OCKOJIOUHOTO AeﬁCTBHH CHapsAA0B.
Bcero 3a 10 cemecTp 144 85 34 51 59 100
Bcero no gucnymmmHe 144 85 34 51 59 100
3.2. AyUTOPHBIN IPAKTUKYM
No Homep n Oomem,
- /;[ HavMeHOBaHHe pa3jeja Tema NpaKTHUYeCKOro 3aHATUA ayp.
JAUCLUILUITUHBI yacoB
HacTpotiika mporpaMMHoro obecrieueHus fjist pelieHuys 3a7au
KOMITbIOTEPHOTO MO/Ie/TMPOBaHus. KOMIUIATOPEI U
1 Pasgen 1. HHTepIpeTaTopbl. Knaccudukaiiys si3bIKOB ITPOrpaMMUPOBAHUS. 2
H(pOopMaLIOHHbIe VIHTepaKTUBHBIN pe>KUM paboThl. IHTerpUpOBAHHBIE CPeZibI
TEeXHOJIOTUM B 3a/iaX pa3paboTky.
2 BHellHeOa/cTuueckoro |[brubmoreka NumPy. PaboTta ¢ BeKTopamMH ¥ MaTpULIaMH. 9
TPOEKTHUPOBaHUS. Peanusaiys metozsa PyHre-KyTThl 4-ro ropsiika TOYHOCTH.
3 bubmioreka matplotlib. TTocTpoeHue pa3nuuHbIX BUJOB TpagukoB. | 2
4 PacuéT 0CHOBHOH 3a/jauul BHEIIHeH 0a/I/IMCTHKY. 4
5 Pazzen 2. CTpyKTypbl XpaHeHUs JaHHbIX si3biKa Python. Crincky, 4
NudopmaLioHHbIe MHOKeCTBa, KOPTEXKH, CJIOBAPH.
TeXHOJIOTUU B 3a/1aX <
6 an Beog 1 BeIBOA MHGMOpMaIH U3 datina.
BHYTPUOA/ITCTUYECKOTO
TPOEKTUPOBaHMSI. Pacuét 0CHOBHOM 3a/1auy BHyTPeHHEH 0a/VTUCTHKY. 4
8 OcHOBBI pa3paboTKy MpOrpamMm C rpadrueckuM UHTepherncoM. 9
KpoccrinardhopmenHsle 0M0IMOTEKN TpadrueCcKUX KOMITIOHEHTOB.,
9 Bubnmoteka wxpython. OcHOBHBIE BHIbI TPadHueCKUX 9
Pazgen 3.
KOMITIOHEHTOB.
NudopmarioHHbie
IMapasiurMa 00bEKTHO-OPHEHTHPOBAHHOTO TTPOEKTUPOBAHUS.
10 |TexHOJIOTWH B 33/1aX 2
Peam3anusa OOII nogxoza B si3bike Python
IIPOYHOCTH.
1 Ocnactka wxglade. BusyanbHoe co3maHue rpadudeCKux ’
vHTepGeicoB.
12 PacuéT npoyHOCTH CHapsiZia B OMacHbIX CeYeHUSsIX. 2
13 |Pa3pgen 4. Crioco0bl 3a/1aHUS TIOJIOXKEHUS TeJIa B TPEXMEPHOM TTPOCTPAHCTBeE. 4
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| I

WNudopmariioHHbIe YpaBHeHUsI IPOCTPAHCTBEHHOTO [IBIKEHMUSI.
14 TE€XHOJIOrMH B 3a/iaX Bzaumogeiicteue Python mporpammer ¢ dll daitnamu. Moayib ’
MPOEKTUPOBaHUSI ctypes
TMHAMUKU TBEP/I0TO B
15 |rerm. Pacuét mpocTpaHCTBEHHOTO ABWKeHUs Ooemnpuriaca. 4
16 |Paszen 5. PacuéT npoHukanus 6oerpuraca B 1o bepe3aHckoii dhopmyiie u ¢ 6
VH(bOpMALMOHHbIe NOMOLBI0 MeToAuKN BUA.
TeXHOMOTHH B 3/]aX PacnipocTpaHeHye MPUK/Ia{HOTO MPOrPaMMHOTO 00eCreueHus
17 |coneunoii GammcTuxy,  |BMecTe ¢ MHTepIpeTaTopoM 1 HeobxoauMbIMU OMbIHOTEKaMHU. 5
IMporpamma pyinstaller.
Bcero 3a 10 cemectp 51
3.3. CamocrosnTenbHas padora crygenta (CPC)
Ne H CopepxaHue yueoHoro | Oonem,
o/ oMep M HaMMeHOBaHUe pa3jesa AUCIUIINHBI safanms 4aCOB
1 BrimosniHeHre KypCcOBOTO 4
MpOoeKTa
’ Pasgen 1. IHopMaliOHHBIE TEXHOJIOTHU B 33/jaX BrirnosiHeHMe JoMalliHero 7
BHeITHe0a/lIMCTUYeCKOTO TTPOEKTUPOBaHUSI. 3agaHus Nel
3 N3yuenue aupakTrue CKUX 5
e/IMHUL] 10 pa3feny
4 BrinonHeHve KypcoBoro 8
MpoeKTa
5 Pazgen 2. InopMarioHHBIE TEXHOJIOTHH B 3a/jaX BrimonHeHve fomMaliHero 2
BHYTPUOA/ITMCTUUECKOTO NTPOEKTUPOBAHUS. 3aaHus Ne2
6 N3yuenune aupakTrue CKUX 7
eIVHULI TI0 pasfeny
v BrimonHeHrEe KypCcoOBOTo 8
MpOoeKTa
8 Paznen 3. lHdopmaloHHbBIe TeEXHOJIOTMH B 3a/lax BrlImosiHeHYe foMallHero 2
MPOYHOCTH. 3agaHus Ne3
9 N3yueHue aupakTrue CKUX 2
eIMHUL] T10 paszeny
10 BrinonHeHve KypcoBoro 8
MpoeKTa
1 Pazgen 4. indopMariioHHbIE TEXHOJIOTHH B 3a/jaX BerinosiHeHue foMalliHero 2
MPOEKTUPOBaHUs AUHAMUKU TBEPAOrO Teia. 3apanus Ned
12 N3yueHue aupakTrue CKUX 7
e/IVHUL] 110 pa3feny
13 Brinonnenve KypcoBoro 8
MpoeKTa
14 Pazgen 5. IHopMalioHHbIe TEXHOJIOTHH B 33/laX KOHeUHOU |BrirosiHeHMe foMalliHero 7
0a/TMCTHKU. 3aaHMst Ne5
15 N3yuenue aumakTrue CKUX 2
eIMHUL] T10 paszeny
Bcero 3a 10 cemectp 59
3.4. KypcoBoii IpoeKT
IMEPNO]
COJIEP)KAHHE 3TAIIA WUCIIO/IHEHUS | ITVNTAHUPYEMOE
(Hepenn BPEMHSI (uac)
ceMecTpa)
Oran 1. CO0p UCXOAHBIX JaHHBIX 0 UCCIeAYEMBIX TTPOIeccax 1-3 4
Oran 2. [TocTpoenue ¢usnveckast MoZie/Td U3y4aeMoro Tporiecca 4-5 4
Oran 3. [TocTpoeHne MaTeMaTHUeCKOM MOZe/TH Tporjecca. Bribop 6-9 8
MaTemMaTh4yeCcKoro MeToZia pelleHust
Orar 4. Peanu3aius uHTepdelica rosyb3oBaTesis U CUCTEMbI 10-13 6
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BBOZIa-BbIBO/|A

Oran 5. TecTupoBaHUe MPOrpaMMbl. YCTPaHEHUE BBISIBJIEHHBIX 14 -15 8

He/I0CTaTKOB

Jrarn 6. OdbopmiieHre oTUeT 16-17 6
Bcero 3a 10 cemectp 36

4. POPMbI KOHTPOJIA OCBOEHUSA JUCLIUIT/IMHbI

CEMECTP HEJEJ/IN CEMECTPA
123/ 4 |5/ 6 (7|8 9 [10|11| 12 (13|14|15| 16 17
10 o3| |ap 3| dp O3 Op KII, Borp.Jud.3au, gud. 3au.

‘YcioBHbIe 0003HAUCHUS:

KII — KypcoBo#i IpoeKT;

[P — nuarHocThueckasi paboTa;
[3 — nomaiHee 3ajjaHue;

Borp.Jud.3au — Borpock K AuddepeHIMpOBaHHOMY 3aueTy;
aud. 3au. — quddepeHIMPOBAaHHBIN 3aUeT.

TeKy]].[Plﬁ KOHTPOJIb YCII€BAE€MOCTH CTYAE€HTOB IIPOBOJWUTCA B INCKPETHbIE BDEMEHHBLIE MHTEPBAJ/IbI B

cnenyromnux dhopMax:

e UWArHOCTUYECKas paboTa;
e JIOMalllHee 33/]aHue;

e KypCOBOM ITPOEKT;
(]

BOMPOCHI K IM((epeHI[MIDOBaHHOMY 3aueTy.

ITpomexxyTouHasi aTTecTanys MPOBOAUTCS B (popmax:
e uddepeHIMPOBAHHBIN 3a4erT.
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5. YYEBHO-METOJIMYECKOE 1 TH®OPMAIIMOHHOE OBECIIEUEHUE
TCIUATUIVHBI

5.1. OcHOBHas iMTeparypa no JUCLUILIMHE:

1

2.

10.

. B. M. KynipusiHos, [. I1. JleBun, B. B. CenviBaHoB. . OcHOBBI IpoeKTHpoBaHus Ooenpunacos. M.: 13-

Bo MI'TY um. H. 3. baymana, 2019, 15 3k3.

E. A. 3HaMeHCKUH. . ¥YjapHOe U KyMY/ISTUBHOE JIeHCTBUe apTH/iepuiickux 6oenpunacos. CII6.BI'TY

"BOEHMEX" um. I. ®@. YctuHoBa, 2017, 51 3k3.

. E. A. 3HaMeHCKHH. . YjapHOe U KyMY/ISTUBHOE [IelCTBUe apTU/Iaepuickux 6oenpumnacos. CII6.BI'TY
"BOEHMEX" nm. []. ®@. YctrHOBa, 2017, 371 pec.

. E. B. Uyp6anos. . Kparkwuii kypc 6a/umctiku. CI16.5I'TY "BOEHMEX" um. [1. ®@. YctuHoBa, 2006, 371.
pec.

. E. B. Uypbanog. . Kparkuii kypc 6anmictuku. CII6.BT'TY "BOEHMEX" um. [I. ®. YcrunHoga, 2006,
225 3K3.

. WI. A. Banaranckui, JI. A. Mep>xueBCKuii. . JlelicTBHe CPeCTB MOPaKeHUs1 U OOeIpUITacoB.
HoBocubupck: HI'TY, 2017, a51. pec.

. 1. T T'uupenko, ®. ®. Iasnos, [. FO. ®énopos. . TexHonornu U MeToAb! porpaMmmuposanysa. Mocksa:
FOpaiiT, 2021, >51. pec.

. M. [1. BogormbsiHoB, f1. O. [1aBnoB. . OCHOBBI ITPOEKTUPOBaHKs cpefcTB opaxeHus. CI16.BI'TY
"BOEHMEX" um. . ®. YctuHoga, 2021, 26 3k3.

. M. {1. Bogomnbsitog, §1. O. ITaBioB. . OCHOBBI IPOEKTHUPOBaHMsI CpeACTB mopakenus. CI16.BI'TY

"BOEHMEX" um. JI. ®@. YctuHoBa, 2021, 31. pec.

H. B. MorunbHukos, B. B. TopOyHoB, JI. ®. JIeBULKHA. . [IBIKeHHe CHapsi/ia B CTBOJIe M HA TPAeKTOPHH.

Tyna: Tyn. roc. yH-1, 2007, 70 3K3.

5.2. JlononHUTeIbHASA TUTeparypa 0 JUCLUIUIVHE:

He TpeOyeTcsi.

5.3. Ilepuoguueckue U3gaHus:

1
2
3

. [Ipuknagnast uadopMaTHKa;
. Boripocer o6oponHo Texauku. Cepus 16;
. I3Bectrst Poccuiickoll akazileMny pakeTHbIX M apTWITIEPUMCKUX HayK.

5.4. TlepeueHb peCypcoB HH(POPMAI[HOHHO-TE/IEKOMMYHHKAIIMOHHOH ceTy "VIHTepHeT", HeOOXOAUMBIX [1/IsT
OCBOEHUS! TUCIATUIMHBI, 3/IeKTPOHHbBIE OMOTHOTEUHbIE CUCTEMBI:

1
2
3
4

5

. https://e.lanbook.com/ — 3BC JlaHs;

. http://www.tnt-ebook.ru/ — TNT-EBOOK - Dy1eKTpOHHO-010/1M0TeuHast CHCTEMa;

. https://urait.ru/ — I'maBHast — O6pa3oBarenbHas maardopma FOpaiit. [/ By30B U CCY30B.;

. https://ibooks.ru/ — 3BC A#OyKc.py - 3T0 60/IBIII0H BBIOOP aKTyaIbHOM JIMTepPaTyphI /A/1s Ballei
OUO/IMOTEKH B 37IEKTPOHHOM BH/IE;

. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=474 —
dyngamenTanbHas 6ubmoreka BI'TY «k BOEHMEX» um. [1.®. YcTHHOBA.

COBPEMEHHLIQ HpOCl)eCCI/IOHa]'IbHLIe GEETS JaHHBIX:

1
2

. https://rusneb.ru — HaijuoHanbHast 3/1eKTpoHHast oubrnoreka (HIB);

. https://cyberleninka.ru/ - HayuHas smekTpoHHasi 6nbioTeka « KubepneHuHKa»;
http://www.rfbr.ru/rffi/ru/library - ITonHoTeKcTOBast 31ekTpoHHas 6rbmoTeka Poccuiickoro doHza
(byHIaMeHTa/TbHBIX UCCIIeI0BaHUH.

VHdopmaLioHHble CIIpaBOYHbIE CHCTEMBI:

1

2

3

. TexakcriepT — VIHGOPMaIMOHHBIN MTOPTa/l TEXHUUECKOTO PeryMpoBaHusi: Hopmel, TpaBuiia, CTaHIAPTHI
PdD;

. http://library.voenmeh.ru/jirbis2/index.php?option=com_irbis&view=irbis&Itemid=457 - B/l 'OCTogs
cobcrBenHoM renepanyu BI'TY "BOEHMEX" um. [1. @. YcTHHOBa;

. http://www.consultant.ru/- KoncynsrantlIntoc- mHGpOpPMaI[MOHHBIN TIOPTa/ MPABOBOM WHGMOPMALIUH.

5.5. IIporpaMMHOe obecrieueHHe:



1. Python 3.4.
5.6. HdopmalioHHbIe TeXHOJIOTUU:

B3anMmogeiicTBre ¢ obyuaroumucs nocpegcrsom SMOC Moodle BI'TY «k BOEHMEX» um. [J.®. YctuHOBa.
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6. MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHUWE JUCITUII/INHBI

6.1. JleKijnoHHbIE 3aHATHSA:

CreLa/IM3UpOBaHHbIe TpeOOBaHus 110 000PYZAOBaHMIO OTCYTCTBYIOT; ayAUTOPHUS C TIOCAZOUHBIMU
MeCTaMHU I10 KOJIMYeCTBY CTYZIeHTOB; [OCKa.

6.2. IIpakTHyeckue 3aHATHA:

1. Ayauocucrema;
2. IlpoekTop;
3. Python 3.4.

6.3. IIpouee:

1. pabouee mMecTo TperofiaBare;isi, OCHaIlleHHOe KOMITBIOTEPOM C JJ0CTYTIOM B VIHTepHeT;
2. paboume MecTa CTy/IeHTOB, OCHAIl|eHHble KOMITBIOTEepaMH C JOCTYTIOM B VIHTepHeT, rpeiHa3HaueHHbIe
Ju1s1 paboThI B 37IeKTPOHHOM 00pa3oBaTe/lbHOM cpefie.
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ITpunoxenue 1
K paoueii mporpaMme AMCLUILUIHHbI
NH®OPMAIIMOHHBIE TEXHOJIOI'MU ITPU ITPOEKTUPOBAHNN

AnHoTanusa paboueii nporpaMMsl

Ouctuninaa THOOPMAIIMOHHBIE TEXHOJ/IOT'YA ITPU ITPOEKTUPOBAHUMU sBnsercs
JUCHIUIIMHOK 00si3aTe/IbHOM uYacTH ©0/i0ka 1 mnporpaMMbl TMOATOTOBKM 0 HarpasieHuto 17.05.01
Boenpunacsi u e3pbigamenu. JucumrivHa peanusyercs Ha akynbreTe E OpyKre W CUCTeMbl BOODY>KEHUSI
BI'TY "BOEHMEX" um. [].®. YcruroBa kadenpoit E3 CPEICTBA TTOPAKEHIMSA N BOETTPUITACEHI.

[OuciuniavHa HaljesieHa Ha GOPMUPOBaHUe KoMNnemeHYuli:
OIIK-8 crioco6HOCTh TMOHUMAaTh TPUHLIMIBI PabOTBl COBpEMEHHBIX WH(GOPMAIMOHHBIX TEXHOJIOTHHA WU
WCTI0/h30BaTh WX TPH pellieHnH 3a7ad 1podeCCHOHATBHOM e TeTbHOCTH.

CogieprkaHue AUCLIMIUIMHBI 0XBaThIBaeT KPYyT BOMPOCOB, CBsI3aHHBIX C M3yueHHeM BOIPOCOB MHPOPMAL[MOHHBIX
TEXHOJIOTMM TIpU  TPOEKTHPOBAHUM, OCHOBHBIX IIOHATWM, Llesed, 3ajady M  [0C/e/0BaTe/lbHOCTH
MIPOEKTHPOBAHUS C UCIIO/Ib30BaHKEM MH(OPMALIMOHHBIX TEXHOJIOIUM; CTPYKTYp U rpad)oB MHPOPMALIOHHOIO
B3aMMOZIeHCTBYS TIPH [IPOEKTUPOBAHWH, TeHJEHLIUI Pa3BUTHSI TePCIIEKTUBHBIX HH(GOPMALMOHHBIX TEXHOIOTHM
TIpY IPOEKTUPOBAaHUH; 0COOEHHOCTSIMUA HAalTMCAHUST KOMIIBIOTEPHBIX MIPOTrPaMM TPY MPOEKTUPOBAaHUH.

[TporpamMmMoii JUCHUITIMHEI TTPelyCMOTPEHBI CJle/IyIOIIYie BUABI KOHTPOJIA:

Tekymuidi KOHTPO/Ib YCIIeBaeMOCTH CTY/IeHTOB MPOBOJUTCS B JMCKPeTHbIE BpeMeHHbIe HHTepPBasbl B
cnenyromumx dhopMax:
e HArHOCTUYECKasi paboTa;
e JlOMalllHee 3a/jaHuE;
e KypCOBOM IMPOEKT;
e BOIIPOCHI K AN(P(epeHIINPOBaHHOMY 3aueTy.

ITpomexxyTouHasi aTTecTays MPOBOAUTCS B (hopmax:
e uddepeHMPOBAHHBIN 3a4erT.

OO01jas  TPyI0EMKOCTb OCBOEHHUSI AUCLUIUIMHBI cocTaBiaseT 4 3.e., 144 u. TIporpamMMoM AWCIUITHHBI

MIpelyCMOTPEHbI JIEKIIMOHHBIe 3aHATHS (34 4.), mpakthdeckue 3aHaTus (51 4.), camocTosTesnsHast pabora
ctyzeHrta (59 u).
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IIpunoxenue 2

K paoueii mporpaMme AMCLUILIHHbI
NH®OPMAIIMOHHBIE TEXHOJIOI'MU ITPU ITPOEKTUPOBAHNU

TEXHOJ/IOI'U 1 ®OPMbI OBYUYEHUSA

PekoMeH/Jaliiy 110 0CBOEHHIO JUCHUILTHHBI /I CTyAeHTa

TpynoeMKOCTb OCBOEHMS JUCLMITIMHEI cocTaBgeT 144 4., u3 HUX 85 4. ayJUTOPHBIX 3aHATHM, U 59 u.,
OTBe/IeHHbIX Ha CaMOCTOSITe/IbHYI0 paboTy CTyZeHTa.

PekoMeH/IalIMM  TI0  pacrpe/ie/ieHHI0  yueOHOrO BpeMeHHW M0 BH/]AM CAMOCTOSITE/TBHOM paboThl |
pasjeniam JVCIUI/IMHLI TIPUBE/IeHbI B TabTHIIE.

KoHTponb 0CBOeHUMs! AWUCLMIUVIMHBI TIPOM3BOAWUTCS B COOTBeTCTBUM C IlonokeHHMeM O TeKylleM,
py6eKHOM KOHTPOJIe YCIIeBaeMOCTH U TIPOMEKYTOUHOM aTTecTariiy 00yJarouxcsl.

®opMBbl KOHTPOJISI M KPUTEPUH OLIeHUBAHUs TIPYBe/ieHbl B TPUIOKeHHH 3 K Paboueii mporpamme.

HaumenoBanue
paboTsI

PexkomeHpyemMasi iMTeparypa

TpyRoeMKOCTB,
Jac.

Pa3}I[EJI 1. I/IchopMaunounme TEXHOJ/IOTMH B 3d/iaX BHeIIIHe0a/I/THCTHYEeCKOro MpPpOEeKTHUPOBAHUA.

N. T T'aupgenko, ®@. ®. INasnos, . FO. ®énopos. . TexHonoruu u

E;ll)ncggg:gl/lﬁ)oema MeTo/bI TporpammupoBanusi: Mocksa: FOpaiit, 2021 (1,2,4) 4

B. M. KynpusiHos, /. I1. JleBuH, B. B. CenuBaHoB. . OCHOBBI

IIPOEKTUPOBaHus boenpumnacos: M.: M3a-so MI'TY um. H. 3.
BrimonHeHue Baymana, 2019 (7)
AOMAIIHET0 3a/IaHn. | H B MoruisHukoB, B. B. TopGyHoB, JI. @. JIeBUIKUii. . JIBUKeHHe 2
Nel CHapsiZia B CTBO/e U Ha TpaektopuM: Tyna: Ty roc. yH-1, 2007 (5)

M. 5. BogonbsiHOB, f. O. I1aBnos. . OCHOBBI NPOEKTUPOBAHUS
U3syuenue cpenct nopaxkenusi: CITI6.BI'TY "BOEHMEX" um. [I. ®. YcTuHORa,
IUIAKTAYE CKUX 2921 3) 5
eMHML] TI0 Paszeny E. B. Uyp6aHos. . Kparkwuii Kypc 6ammctuku: CI16.BI'TY

"BOEHMEX" um. . ®. Yctunosa, 2006 (u.1 1. 5)
Wrtoro no pasgeny 1 11

Pazgen 2. UndopmanioHHbIe TEXHOJIOTHH B 3afaX BHYTPHOA/VIMCTHYECKOr0 MPOeKTHPOBaHMA.

Brinonuenue . 8
KyPCOBOIO MPOeKTa N. T T'ungenko, ®. ®. [Masnos, . FO. @eAOpOB.U. TexHonoruu u
MeTozbI TporpammupoBanusi: Mocksa: FOpaiit, 2021 (2)
Brimonnenve
OMAILHErO 3a1AHHS B. M. KynpusiHos, /. I1. JleBuH, B. B. CenuBaHoB. . OCHOBBI 7
A A MIPOEKTUPOBaHus boemnpumnacos: M.: U3a-so MI'TY um. H. 3.
Ne2
baymana, 2019 (1)
Wsyuenme E. B. Uyp6aHos. . Kparkwuii Kypc 6ammctuku: CI16.BI'TY
ANNAKTHIECKIX "BOEHMEX" um. [I. ®. YctuHoBa, 2006 (4.2 r1.12) 2
e/IMHUL] 110 pa3feny
Wroro no pasgeny 2 12
Pa3pen 3. Un¢opManiioHHbIe TEXHOJIOTHH B 3a/jaX MPOYHOCTH.
Boimogenme N. T Tuugenko, ®. ®. IMasnos, . FO. ®énopos. . TexHonoruu u 8
KyPCOBOTO MPOEKTa MeTo/Ibl TTporpaMMupoBanust: Mocksa: FOpatit, 2021 (3,4)
M. {. BogonbsiHoB, 1. O. [TaBnoB. . OCHOBbI NPOEKTUPOBaHUS
BeimonHenue cpencte nopakenusi: CIT6.BT'TY "BOEHMEX" um. /1. ®@. YcTHHORa,
JOMalLIHero 3aaHust 2021 (4) 2
Ne3 B. M. KynpusHos, . I1. JleuH, B. B. CenuBaHoB. . OCHOBBI
npoeKkTUpoBaHus 6oenpunacos: M.: U3g-so MI'TY um. H. 3.
Visyuenue Baymaa, 2019 (2)
ANIAKTHIECKIX H. B. MorunsHUKOB, B. B. Top6yHOB, JI. ®. JIeBUIKUIA. . [[BIDKeHHe 2
€AMHHL 110 paspety CcHapsifia B CTBOJIe ¥ Ha Tpaektopuu: Tyna: Tyn. roc. yu-T, 2007 (4)
Wrtoro no pa3geny 3 12
Pazgen 4. UndopmanioHHbIe TEXHOIOTHH B 3aaX MPOEKTHPOBAHHUSI JUHAMUKH TBEP/Or0 Tejia.
BeirnosniHeHue N. T T'uugenko, @. ®. Ilasnos, [. FO. ®énopos. . TexHosoruu u 8
KypCOBOT'O MPOEKTa MeToZbI TporpaMmupoBaHus: Mocksa: FOpaiit, 2021 (7)
BhinoaHeHye M. 4. BogonbsiHoB, f. O. [TaBnoB. . OCHOBBI NPOEKTUPOBaHUS )
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JOMaILIHero 3aiaHust
No4

cpezcte nopaxkenusi: CIT6.BT'TY "BOEHMEX" um. /. ®@. YcTHHORa,
2021 (9)

W3yuenue B. M. KynipusiHos, [I. I1. JleBuH, B. B. CenuBanoB. . OCHOBBI
JUaKTHYe CKUX MIPOEKTUPOBaHus boenpumacos: M.: Uza-so MI'TY um. H. 3. )
e/IMHUL] [0 pasfeny Baymana, 2019 (7)
Wroro no pasgeny 4 12
Pa3gen 5. UndopmanioHHbIe TEXHOIOTHH B 3aiaX KOHEYHOH 0a/I/TUCTHKH.
E. A. 3HamMeHCKUH. . YjapHOe U KyMY/ATHBHOE [IeMCTBHe
BrimonHenue aptwuiepuiickux 6oenpunacos: CII6.BI'TY "BOEHMEX" um. [I. ®. 8
KyPCOBOTO TTPOeKTa YctuHoBa, 2017 (1,2)
E. A. 3HaMeHCKUI. . YIapHOe U KyMY/ISITUBHOe JlefiCTBHe
apruepuiickux 6oenpumnacos: CI16.BI'TY "BOEHMEX" um. 1. @.
BhIO/HEeHHE YcrtuHoBa, 2017 (1,2)
OMALLHETO 3a4aHMs N. T. T'uugenko, ®@. ®. Iasnos, . FO. ®énopos. . TexHonoruu u 2
ﬁoS A MeTo/bl TporpamMmupoBaHusi: Mocksa: FOpaiit, 2021 (4)
h B. M. KynpusHos, [. I1. JleBun, B. B. CenuBaHoB. . OCHOBBI
MIPOEKTUPOBaHus boenpumnacos: M.: U3a-so MI'TY um. H. 3.
baymana, 2019 (5)
Vsvuerme M. 4. BogonbsHoB, f. O. I1aBnos. . OCHOBBI IPOEKTUPOBAHUS
Y cpencts nopaxkenwst: CI16.BI'TY "BOEHMEX" um. [I. @. YcTHHOBa,
TUIAKTHYe CKIX 2021 (10,11) 2
CAMHULL 10 pa3fesy WN. A. banaranckuii, JI. A. Mep>xvueBckuii. . [leficTBUe cpeJCTB
nopa>keHus u 6oernpurnacos: Hopocubupck: HI'TY, 2017 (1,4,5)
Uroro no pa3geny 5 12
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IIpunoxenue 3
K paoueii mporpaMme AMCLUILIHHbI
VH®OPMAILIMOHHBIE TEXHOJ/IOI' MU ITPY ITIPOEKTUPOBAHUN

®OH/JbI ONEHOYHbBIX CPEACTB

®DOoH/IBI OL[EHOUHBIX CPE/CTB, TIO3BOJISION1E OL[eHUThL Pe3y/IbTaTbl 00yUeHH s 10 JaHHOM AUCIUIIHHE,
BKJIFOUAKOT B Ce0s:

e UarHocThueckas pabora

e JOMalllHee 3aJjaHue;

e BONPOCHI K AinhepeHIIIPOBaHHOMY 3aueTy;
e KypCOBOM ITPOEKT;

e muddepeHITMPOBAHHBIN 3aUeT.

KpuTtepuu onjeHuBaHus

JuarHocruyeckasi pabora
HOuarnoctryeckasi pabora rpoBoauTcs B popme tecta B SOC Moodle:

¢ IIpW IIPaBU/IBHOM OTBeTe MeHee ueM Ha 60% BOIIPOCOB - He arTecTaLys;
¢ TIpM NPaBU/ILHOM OTBeTe Ha 60% BOTIPOCOB U Ootee - aTTecTaLusl.

JomaiHee 3aiaHue

Iomantnee 3ananve Ne 1 «Peanu3aliys 3a/JaHHOTO METO/Ia UHTETPUPOBAHUS CUCTEM OOBIKHOBEHHBIX
MG depeHIMaIbHBIX YPaBHEHUH C UCIO/b30BaHueM 0ubmoTeku NumPy»
HomarHee 3asanue Ne 2 «Peany3ariust porpaMMHOT0 KO/ja BBOZA, PeZlaKTHUPOBaHUS U COXpaHeHHs1 UCXOJHBIX
JlaHHBIX pacueTa B TEKCTOBBIN (haiii»
HomaiiHee 3asanne Ne 3 «[IpoekTrpoBaHue rpaduyeckoro nHTepdeiica mporpaMmmsl C UCMOIb30BaHHUEM
O61bIMOTEeKH WXPYton»
IMomarnee 3aganue Ne 4 «Bbi30B GyHKI[UM U3 OUOMMOTEK si3biKa C»
HomarHee 3amanve Ne 5 «Co3anue pacpoCcTpaHsIeMOoU KOMUY TIPUIOXKEHUSI C TIOMOIIBIO OCHACTKH
pyinstaller»
Homariuinue 3asanus Ne 1 - 4 BBINO/IHAETCS B BUJie KOMITBIOTEPHOM ITPOrpaMMeI Ha si3bike python. [1pu
TIpOBepKe 3a/JlaHusl BITTO/IHSAETCS 3aIyCK [TO/TOTOB/IEHHON yYall[MMCcs TPOrpamMMBbl U ZleMOHCTpalys eé
KOPPEKTHOU paboThl. [/t yCrelHoH cjauy I0MalliHero 3a/IaHusl y4alrecs 10/DKHBI ObITh B COCTOSHUN
00BSICHUTH aTOPUTM PabOTHI OT/IE/TBHBIX ()ParMeHTOB MPOrPAaMMbI, YKa3aHHBIX MPEro/iaBaTesieM.
HomarHee 3aanvie Ne 5 cunTaeTcs BHITIOTHEHHBIM, eCJTH YUaI[UCS TTPeJCTaBU/I 3aIyCKaeMoe TPIJIoyKeHue,
BBITIOJTHSIOLI[ee PacyeT B COOTBETCTBHY C 3aJjaHHeM U He TpeOylolllee yCTaHOBKY MHTepripeTaTopa python u
CBSI3aHHBIX OMOMHOTEK.

Bonpocs! k guddepeHupoBaHHOMY 3aueTy
Yro Takoe uHTepriperarop Python?
YTo Takoe MCXOAHBIM MPOrpaMMHBINA KOA?
Yrto Takoe OaUT-KOA?
Yro takoe PVM?
HasoBuTe /iBe pa3sHOBH/IHOCTH CTaH/apTHOM Mogienu BbinonHeHus Python.
B uem 3aksmtouatorcst pasmiuns mexay CPython u PyPy?
Kak 3amyCTUTh MHTePaKTUBHBIN CeaHC paboThl C UHTEPIIPeTaTopPOM?
['ne cnenyet BBOAUTL KOMaHAY, KOTOpasi 3amycCTUT ¢aiia cLieHapusi?
[Touemy MokeT TIOTPeOOBATHCS Tiepe3arpy3uTb MOAYIb?
UYro Takoe IPOCTPAHCTBO UMeEH, U KaKOe OTHOIIIeHHe OHU UMEeIOT K datinaMm Moayseit?
Ha3oBuTe ueTbipe 6a30BbIX THIA JAHHBIX B s3bIKe Python. [Touemy oHuM Ha3bIBatOTCS 6a30BBIMH?
YTo 03HauUaeT TEPMUH «HEU3MEHSIeMbIi» U Kakue TPy 0a30BbIX TUMA f3bIKa Python sBnstoTCS
Hen3MeHsieMbIMU?
Uto 03HauaeT TEPMHH «I10C/Ie[0BaTeIbHOCTb», U KaKKe TPY TUIAa OTHOCATCA K 3TOM KaTeropuu?
Yro 03HauaeT TePMUH «OTOOpaXkeHHe» U KaKOW OA30BBIi TUII SBSIETCS 0TOOpaskeHUeM?
Yto 03HayaeT TEPMUH «I1OIUMOPGU3M», U TTIOUEMY OH UMeeT TaKoe BaykHOe 3HaueHre?
Kaxue (hyHKLMM MOXKHO MCI10/1b30BaTh Ji/Is BEIYMC/IEHUs] KBaJJpaTHOT'O KOPHS
4yuc/a v KBagpara?
Kako# Tum OyzieT UMeThb pe3y/bTaT Cyie/yIoIiero BeipaskeHus:: 1 + 2.0 +3?
Kak MOKHO BBITIOJTHUTBH yCeUeHre U OKPYI/IeHHUe BellleCTBeHHOr0 Urcia’?
Kak MokHO mpeo6Opa3oBarh Lieioe YUC/I0 B BelljeCTBeHHOe?
Kak M0yKHO BBIBECTH Lie/ioe UHC/I0 B BOCBMePUYHOM, I1eCTHaZLlaTepUYHOM U IBOMUHOM TIpe/ICTaBIeHUsX ?
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Kak MO>KHO 1peoOpa30BaTh CTPOKOBOE IPe/ICTaB/IeHr e BOCbMEPUYHOT0, IIeCTHA/[IIaTePUYHOT0 WK JBOMYHOTO
4KnCIIa B IIPOCTOE LieJIoe Yucio?

MoyKHO JIM MCTIO0/Tb30BaTh CTPOKOBBIN MeTog find zs1st movicka B crivckax?

MO’KHO /11 IPUMEHUTh BbIpakeHHe U3B/IeUeHUs cpe3a K CrIrcKaM?

Kaxk 6bl BbI Ipe00Opa30oBaiv CUMBOJIBI B COOTBETCTBYIOLIHE UM Iie/iourciieHHble Kokl ASCII? Kak Obl Bb
BBITIOIHU/IM 0OpaTHOe Tipeobpa3oBaHye — U3 KOZI0B B CHIMBOJIBI?

Kak ObI BbI peanv30Baiv U3MeHeHHe CTPOKHY Ha si3bike Python?

HorycTrM, 4TO MIMeeTCs CTPOKa S CO 3HayeHHeM “s,pa,m”. YKa)KuTe ZiBa Crioco0a M3BJiedeHHsI IBYX CIMBOJIOB
B CepeJjiHe CTPOKH.

CKOJTbKO CMMBOJIOB B cTpOKe “a\nb\x1f\000d”?

Ha3zoBuTe ziBa criocoba co3paHust CMIMCKA, COAEP KaILero TSTh [e/IOUNC/IeHHBIX 3HaueH!H, PAaBHBIX HYIIO.
Ha3zoBute ziBa criocoba co3zaHust c10Bapsi C AByMs Kimouamu ‘a’ ¥ ‘b’, KaK/jplil U3 KOTOPBIX aCCOLIMMPOBaH CO
3HaueHueM 0.

Ha3zoBuTe ueThbIpe orepaiyy, KOTOpbIe U3MEHSFOT HeMIOCPe/ICTBeHHO OOBEKT CITHCKa.

Ha3zoBuTe ueThbIpe orepaiyu, KOTOpbIe U3MEHSFOT HeMOCPe/ICTBeHHO 00BEKT CI0Bapsi.

Kak onpezenuTh pa3mep koprexxa? [ToueMy 3TOT MHCTPyMeHT CTOUT 060C001eHHO?

Hanuimre Beipa’keHHe, KOTOPOe U3MEHHT MepBhIi 3/1eMeHT B KopTexke. KopTesk co 3HaueHueM (4,5,6) fo/mKeH
CTaTh KOpTeXeM co 3HaueHueM (1,5,6).

Kakoe 3HaueHHe UCIIOb3yeTCsI 10 yMOTYaHHIO B apryMeHTe pekrMa 06paboTk ¢aiina B GyHKIMU open?
B KakKuX C/yJasix UHTEPIIPeTaTop pacCMaTpuBaeT 0OBEKT KaK «HCTUHY»?

Kakue Tpy CUHTaKCHUeCKHX 3/ieMeHTa, 00si3aTe/IbHbIe B SI3bIKaX, O00OHBIX

a3bIKy C, omnylieHsbl B si3blke Python?

Kakum 06pa3oM 00BIUHO 3aBepIIaloTCs MHCTPYKIWH B si3bike Python?

Kak 006bIUHO Orpe/ie/nsieTCst IPUHA/JIeKHOCTh MHCTPYKLIWI K BIoKeHHOMY 610Ky B si3bike Python?

Kak MOXHO pa3MeCTUTb OfHY MHCTPYKLIMIO B HECKOJIBKUX CTPOKax?

Kak MOKHO pa3MeCTUTb COCTaBHYH0 MHCTPYKLIMIO B OIHOW CTPOKe?

Cy1ecTBYIOT /1 Kakue-1u00 00beKTUBHBIE IPUYMHBI /IJ1s1 3aBepILeHHs] THCTPYKLUIA TOYKOM C 3arsTon?
5151 yero npefHa3HaueHa UHCTPYKLUA try?

Ha3zoBuTe Tpu criocoba, ¢ MOMOILL[BI0 KOTOPBIX MOYKHO TIDUCBOUTE OZTHO H TO K€

3HaueHue TpeM IlepeMeHHBIM.

Yto TpebyeTcs fjep>kaTh B yMe, KOT/la TpeM IepeMeHHbIM ITPUCBANBAeTCs OUH U TOT JKe N3MeHsieMbli 00beKT?
B uem 3aksouaetcs ommbka B uHCTpyKiuu L = L.sort()?

Kax c momoI1pi0 HHCTPYKLMH print BEIBECTH TEKCT BO BHELITHUN (aiin?

Kak B s13p1ke Python MokHO 0()OpMUTE MHOKeCTBEHHOE BeTB/IeHUE?

Kak B si3pike Python MmoxxHo odopmuts nHCTpYKUUIO if/else B Buzie BbIpakeHUs ?

Kak MOXHO pa3sMeCTUTb OLHY MHCTPYKLIMIO B HECKOJIBKUX CTPOKAax?

Yro o3HavaroT csioBa True u False?

B yeMm 3aK/TrOUarOTCsl OCHOBHBIE pa3nuuvst Mexay Lukaamu while u for?

B uem 3aK/r0uaroTCsl OCHOBHBIE pa3/Inuuvs MeX/y MHCTPyKUusiMH break u continue?

Korza Beimonnsiercs 6710k else B iykiax?

Kak B s13pike Python Mo)XHO 3anporpaMMUpOBaTh CUETHBIN LIUK/?

Jln1st yero MosKeT UCT0/Ib30BaThCs PyHKIMS range B 1juKie for?

Kax B3auMocCBsi3aHb! 1JUK/Ib! for 1 urepaTtops!?

Kak B3anMOCBsi3aHbI [IUKJIBI fOr ¥ TeHepaTophbl CIIUCKOB?

HasoBuTe ueTbIpe pasHbIX KOHTEKCTA UTepaLuii B sisbike Python.

Kakoti criocob moctpouHoro ureHus (aiiioB cuuTaeTcs Haubosiee ONTUMaTbHBIM?

Kaxkoe opy»xue BBl 0>kuziany Obl yBUAETh B pyKaxX UCIAHCKOW MHKBU3ULMN?

Kora BMecTo kKoMMeHTapHeB, HAUMHAIOIIUXCS C CUMBOJIA PeLIeTKH, C/ieiyeT UCTI0/Ib30BaTh CTPOKU
JIOKYMEHTUPOBaHUS?

Ha3zoBuTe TpH criocoba 13BieueHusi CTPOK JOKyMEHTHPOBAHHUSL.

Kak momyunThs repeyeHb BceX aTpuOyTOB 00beKTa?

Kak MOKHO MOy4HTh MepeueHb BCeX MOAYJIel, IOCTYTHBIX Ha KOMITbIOTepe?

Kakue npeumyliriecTBa HeceT UCTIONb30BaHUe (DYHKLIUN?

B kakoli MoMeHT BpeMeHU UHTepripetatop Python co3paet dyHKumn?

Uro Bo3BpalljaeT (QPyHKLIMS, eIy B Hell OTCYTCTBYeT UHCTPYKLMS return?

Korza BbINoHsAETCS IPOrpaMMHbIHN KOJ, BJIO)KEHHbBIN B MHCTPYKLUIO OIpeZiesieHus (pyHKLUU?

[ToueMy He)Ke/aTe/bHO BBITIOHSTH TIPOBEPKY THUIIOB 00LEKTOB, Iepe/jaBaeMbIX (GYHKIAN?

HasoBuTe Tpu criocoba, KOTOpble MOTYT HUCIIO/IB30BaThCS 151 Tiepesjadn Pe3y/bTaToB U3 (PyHKLUH B
BBI3BIBAIOLIYIO ITPOTPaMMy.

KypcoBoii npoekT
B KauecTBe 3aZjaHusI Ha KyPCOBOM MPOEKT CTYZEHTY BbIZAeTCsl MHEKC Ooerpuraca (CITUCOK UHIEKCOB
nipuBesied B YMK), a Takxke nipoLiecc yHKIMOHMPOBaHUsI Ooerpwuiaca, pacueT KOTOPOTo JJO/KeH ObITh
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aBTOMaTHU3UPOBAaH C UCIOJh30BaHUEM UHTepripeTaTopa Python u gomonHuTenbHBIX OUOMMOTEK. TEKCT
TporpamMmbl 0(hOPMIISIETCST B BU/IE OJHOTO U3 TIPUIOXKEHUM K KYPCOBOMY TIPOEKTY.

KypcoBoii ipoeKT fo/keH ObITh 0)OpMIIEH B COOTBETCTBHH C JeMCTBYIOLUM TOJI0KEeHHEM TI0 COZiepKaHuIo,

0 opM/IeHNIO, OPTaHU3alK BLITIOIHEHUS U 3aIIUThI KyPCOBBIX ITPOEKTOB U KYPCOBBIX paboT BI'TY
"Boenmex" nm. I.®D. YcTuHOBa.

TuroBo¥ KypCoBO#i IPOEKT A0JKeH COflep>KaTh CeyIOLue 31eMeHThI:

1. TUTyNBHBINA TUCT

2.Pedepar

3.Copepxanue

4. TepMUHBI U onipefeneHust

5.ITepeueHb COKpall|eHHH U 0003HAUEHUH

6.BBezienye (ommcaHue periaeMoi 3aziaur 1 000CHOBaHME ee aKTyaTbHOCTH)

7.®usnueckasi Mofienb (onvcaHue GrU3nuecKUX 3aKOHOB W B3aUMO/IeMCTBUM, YUUTHIBAEMBIX B IIPOrPaMMe)
8.Marematryeckasi MOJieJib (COBOKYITHOCTh YPaBHEHUH, UCTIONMb3YeMbIX IS peliieHrs 3agaun. OmvcaHue
MeTOo/ja peleHust)

9.Bri00p criocoba peanu3aLyy MpOrpaMMEel (OIMMCcaHre BLIOPaHHOTO 513bIKa IIPOrPaMMHPOBAHUS U
WCTIO0NTb3yeMbIX OUOIMOTEK)

10.VIcXofHBIX JJaHHBIE ¥ CTIOCO0 B3aUMOZEHCTBYS C TIo/b3oBaresieM (Bo3MOKHbIE BADHAHTHI: TEKCTOBBIE
(haiisibl, BBOJ, IAHHBIX B KOHCOJIH, Tpaduueckuii uHTepdeiic monb3oBaress). HeobXoquMo onucath IpoLefypy
MPOBEPKH KOPPEKTHOCTH BBO/IA MOJ/Th30BaTe/IeM MCXO/HBIX JIJAHHBIX U CIIOCO0 WU3BeIeHHUs TI0/Th30BaTe/Isl 0
C/leJTaHHBIX UMY OITHOKaX.

11.CoxpaHeHue pe3ysabTaToB pacueta (Bo3MoyKHbIe BApHAHTHI: OTUET B TEKCTOBOM (popmaTte, TpaMKu B
matplotlib, cnerinansHOe mose B rpaduueckoM uHTepdeiice Moab30BaTess).

12.Bepudwmkarust mporpammel (ITpoBepka MomyueHHBIX 3HaueHi. B 0b1em ciydae HeoOX0JUMO TTPOBEPUTH
KaueCcTBeHHOe U KOJIMUeCTBEHHOe COBMaZieHre pe3ynbTaToB. KauecTBeHHOe MOXKHO ITPOaHaIi3upoBaTh 1o
MaTMo/ieny (TIpaBWJIbHAs peakiusi pe3y/IbTaTOB Ha M3MeHeHre UCXOJHBIX JJaHHBIX ), KOJTUeCTBeHHOe — 110
CPaBHEHUIO C OTBITHBIMU JJAHHBLIMU U pacueTaMH JPYTHUX MTPOTPaMM).

13.BEIBOAEL.

14.Crimcok UCIosib30BaHHbIX UCTOUYHUKOB (He MeHee 20, BK/TIOUasi UICTOYHUKH C OTKACaHKe MaTMO/eTu U
CpeZiCTB pa3paboTKH).

[Tpuno>xeHust; TUCTUHT TIPOrPaMMbl C KOMMEHTapHUSIMH, PYKOBOJCTBO TI0 MCIT0/Ib30BaHUIO TTPOTPaMMBI, TIPUMep
WCXOAHBIX JAHHBIX U Pe3y/IbTaTOB PacyeTa, JUCK C POrpaMMOi U PYKOBO/[CTBOM.

KypcoBotii ipoekT ripefcTapsisieTcs B TieuatHoU (opme. [IprieM KypcoBoro rpoekTta ohopMIISIeTCs TIOCIe ero
3alIMTHI. 3alUTa KypCOBOM MPOeKTa MpOXoAUT B (hopMe I0K/Iazia CTyZeHTa 10 BBITIO/IHeHHOW paboTe v OTBETOB
Ha BOTIPOCHI MTpero/aBaresis.

[paBunbHOE odopmiieHHe TTOSICHUTE/ILHON 3alMCKU 1 BepHble CBOeBpeMeHHbIe 0TBETHI CTYJieHTa Ha BOMPOCHI
TIperiofiaBaresisi IBISIFOTCSI 0CHOBaHUEM /115l TIpHeMa KypCOBOTO ITPOEeKTa.

3armuTa KypCoBOTr0 MPOEKTa OIIEHUBAETCS OLIEHKAMU «OTTHUHO», «XOPOIIIO», «Y/[OBJIETBOPUTEILHO» U «He
3alIATHID» .

OcHOBO /151 oTIpefiesieHus] OLieHKH CIY)KUT YPOBeHb YCBOEHHs CTYZ,eHTOM Mareprara, IpefyCMOTPeHHOTr0
yueOHO# MporpaMMoi AUCIUTTHHBI.

— OLIEHKH «OT/IMYHO» TI0 UTOTaM 3all{UThl KYPCOBOTO MPOEKTA 3aC/TyKUBAeT CTY[eHT, 0OHapYy KUBIINH TTPU
OTBETax Ha BOTIPOCHI BCECTOPOHHEee, CHUCTeMaTHuecKoe U Ty0oKoe 3HaHHe yueOHO-TIPOrpaMMHOI0 MaTepuara,
BBITO/THUBIIMH KypCOBYIO paboTy 6e3 olIiOOoK U B ITOJIHOM 00beMe, IpeICTaBUBIIINI TIOSICHUTEIBHYIO 3alICKY
oopMIeHHYI0 B COOTBETCTBUH C [IEHUCTBYIOIIMMH TPeOOBAHUSIMU;

— OLIEHKH «XOPOIIIO» M0 UTOTaM 3allUThl KyPCOBOTO TIPOEKTA 3aC/Y>KUBAET CTY/IeHT, 00OHAPY>KUBIIUH TIOTHOE
3HaHUe yueOHO-TTPOrpaMMHOTO MaTepHaJa, BLITIOHUBIINEN KypCOBOM MPOEKT 6e3 OInubOoK U B MOJTHOM 00beMe,
TIpe/CTaBUBLLMIA TIOSICHUTEBHYIO 3aIllUCKY COAeprKalllyl0 He3HaunTe/TbHbIe OTCTYTIEHHS OT AelCTBYHOLUX
TpeboBaHMi U TIOTPELTHOCTH 0)OPMIIEHHS];

— OLIEHKH «Y[JOBJIETBOPUTEIEHO» TI0 UTOTaM 3alllUThl KYPCOBOTO TMPOEKTA 3aCTy>KUBAET CTYZEHT,
00HApY>KUBILIKI 3HaHME 0CHOBHOTO Y4eOHO-TTPOrpaMMHOTO MaTtepHasia B 00bemMe, He0OXO[UMOM AJist
JanbHelIer yueObl U rpeCTosiIIel paboThl 110 poQeCCHH, BbITOIHUBIINN KyPCOBOM IPOEKT 0e3 oInboK U B
TO/THOM 00BheMe, MPe/ICTAaBUBIINH MOSICHUTETBHYO 3aMMUCKY CO/IEPXKAIIyI0 CEPbe3HbIe OTCTYIIIEHUS OT
JIeMCTBYIOIMX TPeOOBAHUM U CyIT[eCTBEHHBIE TIOTPEITHOCTA 0(hOPMJIEHHS;

— OLIEHKA «He 3al[UTH/» 110 UTOTaM 3allIUThl KYPCOBOTO MPOEKTA BBHICTAB/ISIETCS CTYJEHTY, 0OHAPY)KUBIIIEMY
npo0eJibl B 3HAHUSIX OCHOBHOTO Y4eOHO-TIPOrpaMMHOr0 MaTepyasia i MaTepuasioB MpeCTaBIeHHOTO UM
KYPCOBOT'O TMPOEKTA, I0NYCTUBILIEMY TIPUHIUIMAAIBHBIE OIIMOKY MPU OTBETAX Ha BOIIPOCHI MperoaBaress. Kak
TIPaBUJIO, OLIeHKA «He 3allUTH/I» CTABUTCS CTY[eHTaM, KOTOpbie He MOTYT TIPOAOJDKUTE 00ydeHHe UIn
MIPUCTYIIUTh K MPpodeCcCroHaIbHOMN JesTe/IbHOCTH 10 OkOHYaHWK BI'TY 6e3 [0noMHUTeIbHbIX 3aHATHH 110
COOTBETCTBYIOLeN AVCLIUTIIAHE.

JuddepennpoBanHblii 3aueT
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OOyuaroumiics UMeeT TPaBo Ha Mo/Ty4deHre MUHUMAJTbHOM TTOJIOKUTE/TBHOU OL|eHKH TTPH Y C/IOBUN
YCIELTHOTO MPOXOKEHHSI TEKYIIIero KOHTPOJIS yCIIeBaeMOCTH B )OpMe TUarHOCTHUeCKOW paboThI B
COOTBETCTBUHM C rpadMKoM paszena 4.

IuddepentiipoBaHHbIi 3aueT MPOBOAUTCA B ycTHOU opme. Ha muddepeHIipoBaHHEINA 3aueT BLIHOCATCS
BOIPOCH] COOTBETCTBYIOLIME KXKOMY pasfiey.

B cnyuae nmomHoM mocelaeMoCTH ayAUTOPHBIX 3aHSATUM, YCITEIITHOM CZlauu BCeX AOMAITHUX 3aJlaHuM U
KyPCOBOTO ITPOEKTa MOXXHO TPUHATH AuddepeHI{poBaHHbIN 3aueT 6e3 JOMOoTHUTETBHBIX BOIIPOCOB TI0 KYpPCY.
B ocraneHbIX Ciyvasx guddepeHLIPOBaHHbIN 3aueT cjielyeT IPUHUMATh IIPY YC/IOBUM YCIIEIIHOW Claunt
JIOMALLHUX 3aJaHuM.

OcHoBo#1 17151 oTipefienieHust OLeHKH ArddepeHIMPOBaHHOTO 3a4eTa 110 UTOTaM CeMecTpa CITy)KUT YPOBEHb
YCBOEHHSsI CTY/IeHTOM MaTepHara o BompocaM K AuddepeHIiupoBaHHOMY 3adeTy. [Ipy 3ToM 3a7aetcsi 5
BOITPOCOB. [IpaBH/IBbHBIN OTBET Ha BOTIPOC oLjeHuBaeTcsi B 1 6as1. OTBeT ¢ He3HAUMTe/TbHBIMU HETOUHOCTSMH
otieanBaetcs B 0,5 6anna. HermpaBu/ibHBIN OTBET WM YaCTUYHO MPABUILHBIN OTBET COZIEPIKAIIUU IPy0yto
oIMOKY, CBH/IeTeTbCTBYIONIYIO O Mpobesiax B 3HAHUSX 10 OFHOMY W3 pa3/iesioB, oLeHnBatoTcs B 0 6asuioB.
Ouenka guddepeHIMPOBAHHOTO 3ayeTa GOPMHUPYETCS U3 CeAYIOIIUX KPUTEPHEB:

* OLIEHKa «OT/IMYHO» eC/TH CyMMapHOe KoJIM4uecTBO 0ayuioB Oosnblie 4;

* OLIEHKH «XOPOILIO» €C/TM CyMMapHOe KoyinuecTBo 6anioB Gosbiiie 3 ¥ MeHbILe 00 paBHO 4;

* OLIEHKH «Y/]OBJIETBOPUTE/ILHO» €C/TA CyMMapHOe KOJTMUecTBO OasioB 6osblile 2 ¥ MeHbllle MO0 paBHO 3;

* OLIEHKH «HE 3aUTeH0» eC/IM CyMMapHOe KOJIMUeCTBO Oa/ijioB MeHbIle MO0 paBHO 2.
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[MacriopT doH/1a OLIEHOUHBIX CPeJICTB
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Pa3pen 1.

T m—— JomaiiHee 3ajaHue,

5 10 |TexHO/IOTHH B 3ajax 31 | 20 10 10 11 20 u (beBgfl;IpI(;Cg:;HHOM
BHEIIHe0a/UTHCTHYECKOT0 A p 3a]f1ep y
NPOoeKTHPOBaHMSI. Ty
Pazpen 2.

D e—— JomaiHee 3azaHue,

5 | 10 |Texmonoruu B 3agax 28 | 16 | 6 | 10 | 12 20 Borpocal K

BH 6 nvddepeHLIIPOBAaHHOMY
YyTPUOA/UTHCTHYECKOTO sauer

NMPOeKTHPOBAHMSI. y

Pa3pen 3. HowmaliiHee 3ajjaHue,

5 10 NudopmaruoHHbIe 28 | 16 6 10 1 20 Borpocs! K
TEeXHOJIOTUH B 33/1aX nmudbepeHIIPOBaHHOMY
MPOYHOCTH. 3a4eTy
Pazpen 4.

I S —— HomaiiiHee 3a1aHue,

5 10 |TexHO/IOTHH B 3ajax 28 | 16 6 10 12 20 Borpocer K
T —— nubbepeHIIPOBaHHOMY
JAUHAMHUKHU TBEPJOro Teja. Jauety
Pazen 5 HomariiHee 3aaHue,
I/IH(T)O M-a HOHHbIE KypcoBoii mpoexT,

5 | 10 pvan 29 |17 | 6 | 11 | 12 20 Borpocs! K
TEXHOJIOTUH B 33/1aX
KOHEUHOH 0a/UTHCTHKHU AMPepeHLMpOBaHHOMY

) 3aueTy
Bcero 3a 10 cemecTp 144 | 85 | 34 51 59 100
Bcero no AucIuIInHe 144 | 85 | 34 51 59 100
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