degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop BhICIIEH HIKOJIBI
NPOrpaMMHOI HHKCHePHHU
A.B. Manees

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

Mo TUCHHUIIJIMHE: MoOwibHast pa3paborka. Yacts 2
10 HANPABJIEHHIO: [IporpammHas HHKEHEpUs
NpoduJIb MOATOTOBKH: Pa3paboTka nporpaMMHO-UH(POPMAMOHHBIX CUCTEM

BbICIIIAs! LLIKOJIA IPOTPaMMHOM HHXEHEpUU
BbICIIIAs! LIIKOJIA IPOTPaMMHOM HHXEHEpUU

Kypc: 3
KBaJIMpUKALS: GakanaBp

Cemectp, GopMBI IPOMEKYTOUHOH arTecTauuu: 5 (oceHHuil) - JuddepenuupoBannslii 3a4eT

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 30 gac.
nabopatopusle 3ansaTus: 0 gac.

CamocrositensHas padora: 48 yac.

Bcero gacos: 108, Bcero 3au. en.: 3

[Iporpammy cocraBui: A.T. Tpuropsin

[Iporpamma obcyxieHa Ha 3ace/JaHUM BBICIICH MIKOJIBI TporpaMMHoi nHxenepun 14.03.2025



AHHOTANMA

OTOT Kypc MOCBALIEH OCHOBaM pPa3padOTKM HpOrpaMMHOro obecriedueHus. [IpaBuiIbHBIA OU3aiiH - BakHAs
4acTh JIIOOOTO IMPOEKTa. DTOT Kypc OXBAaThIBA€T OCHOBBI f3bIKa IporpammupoBanus Python, ocHoBHBIE
KOHILIETIIIMM W SA3BIKOBBIE KOHCTPYKIMHU. Hapsamy ¢ 3TUM 3TOT Kype NpeNoCTaBiI€T HWHCTPYMEHTBI JUIS
UCTIONIb30BaHMs S3bIKa MporpaMMupoBanust Python B ciokHBIX mpoektax. Bbl momyumte mpencrasieHue o
MPaBUIILHOM JW3aliHE KOJa, MOJAEPKaHUU KOJOBOM 0a3bl U MHTETPAllUH BALINX NPUIOKEHUH C IPYTHMH.

1. leau u 3apauu

Meap AUCUMNIMHBI
e Hayuutech nucarb 3pGeKTUBHBINA U YUTAEMBINA KOJ.
o lI3yunte nepenoBoii ONBIT pa3padoTKK MPOrPaMMHOT0 00eCeueHHS.
o [lonmyunre HEOOXOAMMBII ONBIT paboThl ¢ Python.
o [[puBbIKaiiTe K TECTUPOBAHUIO U JOKYMEHTUPOBAHHUIO KOJIA.
® by/ibTe rOTOBBI BHEAPUTH METO/IbI MAIIMHHOTO O0Y4YEHHUS M IITyOOKOTO OOy4eHusI.

3agaum AUCUMIIHHBI
® Pa3paloTka NporpaMMHOr0 00eCIeYeHHS
e Python
® TecTupoBaHUE
e Pabora B pa3HBIX cpeaax.

2. Ilepeyens opMupyeMbIX KOMIIETEH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHI[I/IKaTOpBI JOCTHIKCHHUA KOMIICTCHIIMH

YK-1.5 Ompenenser ©  ONEHUBAaCT  NPAKTUYECKHE
MOCIIE/ICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 3a/1a91

VYK-1.2 HaxomuT, KpUTHYECKH aHAIU3UPYET M BBHIOMpAeT
nHpOpMaLKI0, HEOOXOOUMYIO AJISl PELICHUS! IOCTaBICHHON
3a7a4n

YK-1 CriocoGeH oCcymiecTBIsTh MOKCK,
KPUTUYECKUH aHAJIN3 ¥ CUHTE3 HH(opManuy,

MIPUMEHSITh CUCTEMHBIN TOAXO ISl peLIeHUs

VYK-1.3 PaccmarpuBaeT pas3iH4YHBIE BapUaHThl PELICHUS
[TOCTAaBJICHHBIX 3a/1a4

3a/1a4i, OLICHUBAET UX NMPEUMYIIECTBA U HEIOCTATKU

YK-1.4 I'pamotHoO, JIOTUYHO, apryMeHTHPOBAHHO
(dhopmHpyeT cOOCTBEHHBIE CY>KICHHS U OLIEHKU
YK-2 Cnocoben onpenensite Kpyr 3a1a4d B VYK-2.1 ®opmynupyeT COBOKYIHOCTb B3aHMMOCBS3aHHBIX
paMKax MOCTaBJICHHOM LIeJIN U BBIOMpaTh 3aJa4 B paMKax  IIOCTaBIEHHOH 1meiau  paboThl,
ONITUMAJIbHBIE CLIOCOOBI UX PEIICHUs], UCXOAS U3 |00eCIeYMBAIOIINX ee JOCTHIKEHUE. Omnpenenser

JNENCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS  |O0KHUAaeMble pe3ylbTaThl PEeIeHHUs TOCTABIEHHBIX 3aa4
PECYPCOB U OTpaHUYCHUHI

OIIK-6.2 YMeeT NpUMEHATH S3bIKM POTPaMMHUPOBAHUS TS
OITK-6 CriocobeH pa3padarbiBaTh aTOPUTMBI ¥ | PELICHNS TPUKIIAJHbBIX 33124

MIPOTPaMMBI, IIPUTOAHBIE ISl IPAKTHYECKOTO OIIK-6.3 3HaeT MeTOABI TECTUPOBAHUS MTPOTPAMMHOTO KOJa

HCIIOIb30BaHMUS, IPUMEHSITH OCHOBBI Ha OmuOKM U CIOCOOEH MPOBOAWTH TECTUPOBAHUE Ha
WH(POPMATUKHU 1 TPOTPAMMUPOBAHUS K pa3IMUHBIX  YpOBHSX  (MOAYJIBHOE, HWHTETPAIMOHHOE,
MPOEKTUPOBAHUIO, KOHCTPYUPOBAHUIO U CUCTEMHOE)

TECTUPOBAHUIO IIPOTPAMMHBIX IIPOTYKTOB OIIK-6.4 Hmeer HaBBIKM  NIPOrPaMMHUPOBAHHUS U

TECTUPOBAHUS IPOIPaMMHBIX IIPOYKTOB

OIIK-8.1 TloHMMaeT NPHHIMUIIBL, TO KOTOPBIM paboTaroT
0a3pl JaHHBIX, M YMEET CO3/1aBaTh CTPYKTYpy MaHHBIX,
ONTUMHU3UPOBAHHYIO U1 O(QQEKTUBHOTO XpaHEHUS U
00paboTky HHPOpPMALTUN

OIIK-8 CriocoOeH OCyIIeCTBIATh MOUCK,
XpaHeHue, 00paboTKy M aHallu3 UHPOPMAITUU

U3 pa3JIMYHbIX UCTOYHUKOB U 0a3 JaHHBIX,

OIIK-8.2 VYmeeT NpUMEHEHATH TEXHOJIOTMU MAIIMHHOTO
MPEJCTaBISTH ee B TpeOyeMoM (opmare ¢

00y4eHHs B pa3UYHBIX MPUKIATHBIX 0071aCTAX

HUCIIOJIBb30BaHHECM I/IH(bopMaI_H/IOHHLIX,

KOMITHIOTEDHBIX H CETEBBIX TEXHONOTHiL OIIK-8.3 VYmeer ONTUMHU3HPOBATH W  TPOBOIUTH

pedakTOpHHT CYHIECTBYIOIIETO KOIa JUIs  YIIYYIICHUS
MIPOU3BOJUTENILHOCTH 1 MOAJIEPIKKHI




[IK-3.1 Pa3znu4yaer cUHTaKCHUC SI3BIKOB MPOTPAaMMHUPOBAHUS,
O0COOCHHOCTH TPOTPAaMMHUPOBAHUS HA OTHX  s3bIKaXx,
CTaHJIapTHBIC OUOIMOTEKH S3BIKOB MPOTPAMMHUPOBAHHUS

[IK-3.2 YmeeT BbIOMpaTh S3bIKM NPOTPAMMHUPOBAHHS IS
HaIlMCaHUs IIPOIPaMMHOIO KOAA C YYETOM TEXHHMYECKOIO
3a/laHus

[IK-3 CniocoGeH mpoeKTUpOBarh,
pa3pabaTbIBaTh, HHTEIPHUPOBATh, MPOBEPSTH HA
paboTOCTIOCOOHOCTH MPOTPAMMHOE

[IK-3.3 Ymeer uznarate OCHOBHbBIE€ TIPUHIIUIIBI TTOCTPOESHUS
U BUJBI APXUTEKTYPbl IPOTPAMMHOTO 00ecIeueH s, METObI
U CPEeACTBAa MPOEKTHUPOBAHMS MPOIPAMMHOIO 00eCIeueH s,
METO/IOJIOTUH Pa3pabOTKH NPOTPaAMMHOTO OOECIICUeHUs: U
TEXHOJIOTUH ITPOTPAMMHUPOBAHUS

obecrnieyeHue

[IK-5.1 Ymeer ommchBaTh apXUTEKTYpy, YCTPOWCTBO U
($yHKUIMOHMPOBaHUE HH()OPMAITMOHHBIX CUCTEM

[IK-5.2 VYmeer omnpeaensTs ONTUMAIBHBIE METOAbI U
WHCTPYMEHTBHl  Pa3pabOTKH, BHEAPEHUS H  aJalTaluu
MPUKIIATHOTO MIPOTPaMMHOTO obOecreueHus
[TK-5 CriocoOeH mpoeKTHpoBaTh, WH(POPMAIIMOHHBIX CUCTEM

paspabarbIBaTh, BHEAPSTH, CONPOBOXKIATE U I1K-5.3 Ymeet pa3pabarbiBaTh NPOTOTHIT HH(YOPMAIIMOHHBIX
CHMMATh € OKCILTyaTallui HH()OPMAIMOHHbIE CHUCTEM B COOTBETCTBHH C TPESOOBAHHUSIMH M TPOBOJUTH €ro
CHUCTEMBI TECTUPOBAHUE JUIst MIPOBEPKU KOPPEKTHOCTH
APXUTEKTYPHBIX pPEUICHUI

[IK-5.4 MHmeer mnpakTH4YeCKH  ONBIT  pa3paboTKH,
BHEAPEHUs] MW ajalnralud [PUKIAZHOIO IIPOrpaMMHOIO
oOecrieyeHHsT HMH(MOPMAIMOHHBIX CHCTEM B Pa3JIMYHBIX
IIPOrpaMMHBIX Cpefax

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI

3HATh:
- IPEJCTaBICHUE O CTPOCHNH, (DYHKIIMOHHUPOBAHUH 3PUTEIIBHOTO aHAIM3aTOPa;
- IPE/ICTaBIICHHE O TICUXO()U3NOTOTUIESCKUX U HH()OPMAITMOHHBIX MOJIEIISIX OMHOKYJISIPHOTO 3PSHHS;
- IPUHIUTIBI PYHKIIMOHUPOBAHUS BUIeONHTEp(delica mpuMeHnTeNnbHO K cuctemMam VR/AR.

YMETh:

- TpUHIOUIBL  (QYHKIIMOHUPOBAHUS W  METONOJOTHIO pa3paboTKH  paclpelielieHHbIX CHCTEM

MPUMEHUTEILHO K 3aja4aM co3nanus cucteM VR/AR;

- CTpOEHUE U PUHIUIBI PYHKITUOHUPOBAHHUSI CYIECTBYIOIIMX U MEPCIIEKTUBHBIX rpadudeckux API.
BIIA/IETh:

- Mmeronojoruei paspadorku [IMO Bcex 3BenbeB cucteM VR/AR (Bkitouass rpadudeckoe sjpo,

MTOJICUCTEMBI YIIPaBIICHUSI BUPTYAIbHOHN Cpefio, BUieonHTepdeiic u ap.);

- 00BEKTHO-OPHEHTHUPOBAHHOM METOIOJIOTUEH MPOCSKTUPOBAHMSI U Pa3pabOTKH MPOTPaMMHOTO KOJIa JIJIst

BCETO CIIEKTpa 3aja4 co3nanus cucteM VR/AR.

4. Conep:xanue TUCUMILTUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYECKUX YaCOB 1 BH/I0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUaM yUEOHBIX 3aHSATHIA

TpyaoeMKoCTb IO BHIaM y4eOHBIX 3aHSATHH, BKITIOUAs
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTsr pabora

[IpakTrka KOMaHIHOW pabOTHl, YMEHHE
1 MOJIb30BAaThCSl  CHUCTEMaMH  KOHTPOJIS 6 6 12
BepcHUil




) [TpakTika pa3paboTKM  ApPXUTEKTYpHI 3 3 12
MPOTrPaMMHOTO POYKTa

3 [Ipaktuka  pa3paboTku  uHTep(eiica ] ] 12
MPOrpaMMHOTO IPOIYKTa

4 [lpaktuka  pa3paboTki  MOOMIEHOTO 3 3 12
TIPUIIOKECHUS

Hroro yacos 30 30 48

IToaroTroBka K sK3aMeHy 0 yac.

Oobmas TpynoEMKOCTb 108 gac., 3 3au.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiiam)
Cemectp: 5 (Ocennuii)
1. IlpakTuka KOMaHIHON pabOTHI, YMEHHE MOJIB30BATHCSI CUCTEMaMU KOHTPOJISI BEpCUi

Kak ocymectBnsercs koHTponb Bepcuil. IlpuMutnBHasg Mmonens XpaHeHus Bepcui. JlokanmbpHble
CHUCTEMBI KOHTpOJISI Bepcuid. L{eHTpanu30BaHHbIE CUCTEMBI KOHTPOJISI BepcHid. JleneHTpaan30BaHHbIE
cUCTeMBbl KOHTpOJsi Bepcuil. CoBpeMeHHBIe cUCTeMbl KOHTpoisi Bepcuil. Git. Kak paOoraer git.
Hepeso mpoekra. Git-xocTuHr. Git-KJIUEHT.

2. IIpakTHKa pa3pabOTKH apXUTEKTYPhI IPOIPAMMHOTO MPOIYKTa
[TnanupoBaHue apxXUTEKTyphl. Mcronp30BaHNe MAaTTEPHOB NPOESKTHPOBAHMUSL.
3. IIpakTuka pa3paboTku HHTEpdelica IPOrpaMMHOTO MPOIYKTa
Paspabotrka untepdeiica. Ilpaktuka co3ganus ckerueii uHTepdencos.

4. IpakTrka pa3paboTKH MOOUIHHOTO MPHIIOKCHUS

Co3naHne 3aKOHYEHHOTO MPOrpaMMHOro mpoaykra. lIpakTtuka momxoma xk 0O6paboTke ommOOK U UX
ucnpasnenus. [lognepxka nporpaMMHOTO POAYKTa, HAMMCAHUE TOKYMEHTALIUH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOAMMOM AJIsl OCYIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

CrangapTHas ayquTOpHs
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas 1uTeparypa
doux oOudnmoreku MOTU:

1. letpocsn, JI. D. PazpaboTka MOOMIBHBIX pHIokKeHUH Ha s13b1ke Kotlin : yuebHOE mocoOue st
By30B / JI. 3. IlerpocsH, K. B. I'yceB. — 2-e uzn., crep. — Cankr-lletepOypr : Jlans, 2025. — 104 c.
— ISBN 978-5-507-52328-3. — Tekcr : 3nekTpoHHbIH // JIaHb : 3JeKTPOHHO-OUOIHOTEYHAS CUCTEMA.
— URL: https://e.lanbook.com/book/448577

JIureparypa npenocrasisiercs napraepamu BILITIN.

1. MobunsHas pa3pabotka. ['anepes madnono Asrop:Tepesa Heiin

JomnonHurensHas aureparypa




JIureparypa npenocrasisiercs napraepamu BILITIN.

1. 10S. Pazpaborka npunoxennii s iPhone, iPad u iPod
2. Pro Android 2 Caun Xammmu, Catus Komarnaenu, /{318 Makiana

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

http://dm.fizteh.ru/

8. IlepeyeHb MH(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCuMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredeHust
¥ HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXO0AMMOCTH)

MyJILTI/IMeZ[I/II\/'IHBIe TCXHOJIOI'MU MOKHO MCITIOJIb30BATh HA JICKIHUAX U NPAKTUYCCKUX 3aHATUAX, B TOM
YHUCJIC Ha MPE3CHTAUAX.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

YCIICIIHOE OCBOCHHE Kypca TpeOyeT HalpsHKEHHOH caMOCTOsATENbHOM padoThl cTyneHTa. B mporpamme
Kypca IIpHUBeIeHO MUHUMAJIbHO HE0OX0JMMOe BpeMs 1Sl pabOoThI CTy/IEHTa HaJl TEMOH.
CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

- TpopaboTKy ydeOHOro marepuana (10 KOHCIEKTaM JIEKIWH, Y4eOHOW M HaydyHOH JMTeparype),
MOATOTOBKY OTBETOB HAa BONPOCHI, IPEJHA3HAUYEHHBIX M CAaMOCTOSTEIBHOTO  HM3Y4EHUs,
JI0Ka3aTeIbCTBO OTIEIBHBIX YTBEPKICHHUI, CBOMCTB;

- TIOOrOTOBKY K TPAKTHYECKHM 3aHSATHSM, BBIOJHEHNE HECKOJIBKUX HHIMBHUIYAJBHBIX JTOMAITHHX
3alaHUN.

[TpoMesKyTOYHBI KOHTPOJb 3HAHWI MPOBOAMTCS B BHJE NMUCHMEHHBIX ONPOCOB IO Teopuu. Kpome
3TOT0 B XOAE OCBOCHHUS Kypca CTYACHT IOJDKEH BBINOJHHUTH IPOEKT, COAEPXKALIUi HECKOIbKO
B3aUMOCBSI3aHHBIX 33/IaHHI C UX MOCICIYIONICH 3aIUTOM.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HANPABJICHUIO: IIporpammuas nHXEHEpHs

npopuJib NOArOTOBKHU: Pa3zpabotka nmporpaMmMHO-HH()OPMAIIMOHHBIX CHCTEM
BbICIIIas HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU
BbICIIIas HIKOJIa HpOFpaMMHOfI HWHXXCHCPUU

Kypc: 3

KBaJIH(UKALUS: OakanaBp
Cemectp, (hopMBI IPOMEKYTOUHOH arTecTanuu: 5 (oceHHuil) - JluddepeHpoBannbiii 3a4eT

PaszpatGoTunk: A.T'. I'puropsia



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCyIIecTBISATh MTOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEIICHUS
MOCTABJICHHBIX 33]1a4

YK-1.5 Ormpenensier ©u  ONEHUBAaET  MPAKTUYECKHE
MOCJIEICTBUSI BO3MOXKHBIX BAPUAHTOB PEIICHUS 33/1a491

VK-1.2 HaxomuT, KpUTHYECKH aHAJIU3UPYET M BBHIOMpAET
nH(pOpMaIINI0, HEOOXOMUMYIO ISl PEIeHHUs TTOCTaBICHHON
3a1auu

VYK-1.3 PaccmarpuBaeT pa3nuyHbBIE BapUaHTHl PELICHUS
3a[a4M, OLICHUBACT WX MPEUMYILECTBA U HEAOCTATKH

YK-1.4 I'pamotHO, JIOTUYHO, apryMEHTUPOBAaHHO
(dhopmupyeT cOOCTBEHHBIE CY)KICHHS U OLIEHKH

YK-2 CriocoGen onpenensite Kpyr 3a1a4d B
paMKax MOCTaBJICHHOM LENN U BBIOMPATh
OIITHMAJIbHBIE CTIOCOOBI UX PELICHUs], UCXOIS U3
JEHCTBYIOIUX PAaBOBBIX HOPM, HUMEIOLITHXCSI
PECYPCOB U OTpaHUYEHUIN

VYK-2.1 ®opmynupyeT COBOKYNMHOCTh B3aHMMOCBI3aHHBIX
3aJad B paMKax  IIOCTaBJIGHHOW  wenu  paboTsl,
o0ecIeunBaroIINX ee JOCTHIKEHHE. Omnpenensier
OXHJIa€MbI€ PE3yJIbTaThl PELICHHUS TIOCTABICHHBIX 3a]a4

OIIK-6 CriocobeH pa3pabaTbiBaTh ajrOPUTMBI H
POrPaMMBbl, IPUTOHBIC IS IIPAKTUIECKOTO
UCIIOJIb30BaHMS, IPUMEHSTh OCHOBBI
MH(OPMATUKHU U TIPOTPAMMHUPOBAHUS K
NPOEKTHPOBAHUIO, KOHCTPYHUPOBAHHUIO U
TECTHPOBAHMIO IPOTPAMMHBIX IPOITYKTOB

OIIK-6.2 YMeeT mpUMEHSThH SI3bIKK MTPOTPaMMHUPOBAHUS IS
pelIeHuUs MPUKIaIHBIX 3a/1a4

OIIK-6.3 3HaeT METOIBI TECTUPOBAHMUS IPOTPAMMHOTO KOJa
Ha OMmMUOKM ¥ crmocoOeH TPOBOAHWTHL TECTHUPOBAHHE Ha

pa3IMyHBIX ~ YPOBHSX  (MOAYABHOE, HMHTEIPALMOHHOE,
CHUCTEMHOE)
OIIK-6.4 HMmeer HaBBIKM  NPOTPAaMMHPOBAHHUA |

TCCTUPOBAHUSA TPOTPAMMHBIX ITPOAYKTOB

OIIK-8 CriocoOeH oCcylIecTBISTh MTOKCK,
XpaHeHue, 00paboOTKy 1 aHau3 UHPOPMaLIUU
U3 Pa3IMYHbIX HCTOYHUKOB U 0a3 JaHHBIX,
MPEICTaBIATH €e B TpeOyeMoM (opmare ¢
UCTIONIb30BaHNEM MH()OPMAIIMOHHBIX,
KOMITBIOTEPHBIX U CETEBBIX TEXHOJIOTHIH

OIIK-8.1 IloHnMaeT MPHUHLHUIBL, O KOTOPBIM paboTaroT
0a3bl JaHHBIX, M YMEET CO3/1aBaTb CTPYKTYpy MAaHHBIX,
ONTUMHU3UPOBAHHYIO Uil 3(QQEKTUBHOIO XpaHEHHs U
00paboTKN MHPOPMAITUH

OIIK-8.2 VYmeeT mnpuMEHEHSATh TEXHOJIOTUH MAIIMHHOTO
00y4eHHs B Pa3UUHbIX NPUKIIAIHBIX 00JacTAX

OIIK-8.3  VYmeer onTUMHU3HPOBaTH M NPOBOIUTH
pe(aKkTOPUHT CyHIECTBYIOLIETO KOAa IS YIIyYIIeHHS
MPOU3BOIUTEILHOCTH U MOJAECPKKH

[1K-3 CnocoGeH mpoeKTUpOBarh,
pa3pabaTbIBaTh, HHTEIPHUPOBATD, IIPOBEPSTH HA
paboTOCTIOCOOHOCTD MPOTPAMMHOE
obecrieueHne

[IK-3.1 Pa3znu4aer cUHTaKCHUC SI3BIKOB MPOTPaMMHUPOBAHUS,
O0COOCHHOCTH TPOTPAaMMHUPOBAHUS HA OTHX  s3bIKaXx,
CTaHJIapTHBIC OMOIMOTEKH S3bIKOB MPOTPAMMHUPOBAHHUS

[IK-3.2 YmeeT BbIOMpaTh S3bIKM NPOTPAMMHUPOBAHHS IS
HaIMCaHUs IIPOIPaMMHOIO KOAA C YYETOM TEXHHYECKOIO
3a/laHus

[IK-3.3 YmMeer uznarate OCHOBHbBIE€ TIPUHIIUIIBI TTOCTPOESHUS
U BUJBI APXUTEKTYPbl IPOTPAMMHOTO 00eCIieueH s, METObI
U CPEeACTBAa MPOEKTUPOBAHMS MPOrPAMMHOIO 00eCTeueHHs,
METO/IOJIOTUH Pa3pabOTKH NPOTPAaMMHOTO OOECICUeHUsl U
TEXHOJIOTUH ITPOTPAMMHUPOBAHUS

[IK-5 CniocoGeH mpoeKTUpoBarh,
pa3pabarbIBaTh, BHEAPSTH, CONPOBOXIATH U
CHHMMATh C JKCIUTyaTalui HH)OPMAIIMOHHEIE
CHCTEMBI

[IK-5.1 Ymeer ommchBaTh apXUTEKTYpy, YCTPOWCTBO U
($yHKUIMOHMPOBaHUE HH()OPMAIIMOHHBIX CUCTEM

[IK-5.2 VYmeer omnpeaensTs ONTUMAIBHBIE METOAbl U
WHCTPYMEHTBHl  Pa3pabOTKH, BHEAPEHUS H  ajalTaluu
MPUKIIATHOTO POTrPaMMHOTO obOecreueHus
WH(POPMAIIMOHHBIX CUCTEM

[IK-5.3 Ymeer pa3pabarsiBaTh IPOTOTUTT HHPOPMAITMOHHBIX
CHCTEM B COOTBETCTBHHU C TPEOOBAaHUSIMU U TPOBOJHUTH €TO
TECTUPOBAHHUE IS IPOBEPKU KOPPEKTHOCTH
APXUTEKTYPHBIX PELICHUIH




I[IK-5.4 MHmeer mnpakTUYeCKHd OMNBIT  pa3pabOTKH,
BHEAPEHUs] W aJanTalud [PUKIAAHOTO HPOTPaMMHOTO
obecrieueHUss HHGPOPMAIMOHHBIX CHCTEM B Pa3IWYHBIX
MPOrpaMMHBIX Cpeaax

2. Iloka3are M OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydenus quciuiuinabl « MoOmiibHas pazpadboTka. YacTh 2» 00yqaroImuics JOKEH:

3HAThb:

- IPEeJICTaBIICHUE O CTPOCHUH, (DYHKIIMOHUPOBAHUY 3PUTEIBHOTO aHAIN3ATOPA;
- IPE/ICTaBICHNE O TICUXO(U3NOTOTUIECKUX U MH(OPMAITMOHHBIX MOJEJISAX OMHOKYJISIPHOTO 3pCHHUS;
- IPUHLUIIBI (QYHKIMOHUPOBAaHUS BUIEOUHTEp(delica npuMeHnTeNnbHO K cuctemam VR/AR.

YMeThb:
- TNpUHOMIB  (QYHKIUOHUPOBAHHWS W  METONOJIOTHIO pa3paboOTKH  paclpeneieHHBIX CHCTEM
MPUMEHUTENHFHO K 3a7a4aM co3ianus cucteM VR/AR;
- CTPOEHHUE U NPUHIUIBI (YHKIUOHUPOBAHUS CYLIECTBYIOIIMX U MEPCIEeKTUBHBIX rpaduueckux API.
BJIaJeTh:

- mertogonorueit pazpaborku [IMO Bcex 3BeHbeB cucteM VR/AR (Bkitouas rpadudeckoe siapo,
MOJICCTEMBI YIIPaBIICHUS BUPTYILHOM Cpesioi, BUIeonHTepderic u ap.);

- 00BEKTHO-OPUEHTUPOBAHHON METOAOJIOTUEH TPOSKTUPOBAHUS U Pa3pabOTKH MPOrPaMMHOIO KO/ JIJIs
BCEro CIeKTpa 3ajiad coznanus cucreM VR/AR.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

B dWem pasHuna Mexay U3MEHSEMBIMH U Hem3MeHseMbiMH oObekTamu B Python? KakoBsr
MPEUMYIIECTBA HUCIOJIB30BaHMsI W3MEHSEMbIX WM HEM3MEHSEeMBIX THMOB? UTO Takoe «BBI3OB IO
Ha3HAYECHUIO» ?

2. Yro Takoe 3akpsiTie B Python? Korga Mbl cMoXkeM 3TO UCTIONB30BaTh?

3. Uro Takoe nexoparop B Python? Kak peammszoBars coOcTBeHHEIN nexoparop? (Jlexoparop ¢
rapameTpamMu)

4. Yro Takoe aucrneTdep KoHTekcTa B Python? ucnons3oBanue

5. I'enepatops! 1 uTepaTopsl B muToHe? Peanuzanus, UCIIOIb30BaHUE
6. HacnenoBanue kiaccoB, mro, MUKCUHBI

7. GIL

8. MHoromnpoueccopHoCTb 1 MHOTOIIOTOYHOCTD, B UEM pa3HULIA

9. Kak MBI MOXeM cjienaTh 4acTHbIE aTprOyTHI B Kiacce?

10. UnTepdetic kmacca ans co3AaHus XEMUPYEMbIX 0OBEKTOB.

4. [lepeyens THNOBBIX (MPUMEPHBIX) BOIPOCOB U TeM [IJIsl IPOBeAeHUsI IPOMEKYTOUHOI aTTecTalluu
o0yuaruuxcst

1. JlokaxkuTe, 9TO €CNIM M, N - JBa B3aUMHO IPOCTHIX LEJBIX YHCIA PA3HOM YETHOCTH, TO Yynciaa m2 -
n2 ¥ 2mn TaKXe B3aUMHO MPOCTHI.

2. Hanumure u nokaxkute oOwIyr0 GopMyidy Uil KOJHMYECTBA Pa3IUYHBIX NPEACTABICHUN JaHHOTO
LEJION0 YMcia N B BUAE CyMMbI ABYyX KBazaparoB. (IIpencraBurenu, KOoTopble HE IOIY4EHbI JPYr OT
Jpyra ImyTeM WU3MEHEHHS 3HaKOB U MOPSI/IKA CIOB, CYMTAIOTCS Pa3HBIMH. )

3. Ha ocHoBe momyueHHOH (hOpMyJbl BBIBEIUTE HIDKHIOIO I'PAaHHMIy MaKCHMMAaJIBHOTO YHCIa PABHBIX
PAcCTOSHUN MEXAY 3aJaHHBIMU N TOYKaMHU Ha IJIOCKOCTH, UCIOJB3Ys MPABWIBHYIO NMPSMOYTOJIBHYIO
pELIEeTKY.

4. TlocTpoiiTe MpaBUIbHBIN MATHYTOIBHHUK C TIOMOIIBIO HUPKYIS U TUHEHKH.

5. IlocTpoiiTe mpaBUIbHBIN 15-yroNbHUK, UCIIONB3YS HUPKYIIb U JIMHEUKY.

6. Bam maetcst onun cermeHT. TpeOyeTcst MOCTPOUTH C TIOMOILBIO IIUPKYIISA U TMHEHKH OTPE30K JJIHHBI
X, YAOBIIETBOPSAIOIINN YPaBHEHHIO

7. OCHOBBIBasICh Ha TPEABIAYIIEM 3aJaHUH, JOKKUTE, YTO MPABHIBHBIA CEMUYTOIBHUK HEIb3s
[IOCTPOUTH C IIOMOIIBIO LIUPKYJIS U JIMHEUKH.




8. JlokaxxuTe, 4TO TPUCEKIUS YIJIa HEBO3MOXKHA.

9. OmummTe Bce BO3MOXKHBIE KOMOHMHAIIMM KOJWYECTBA YEPHBIX M O€NBIX IIApOB B YpHE IS
rOJIOCOBAaHUs, YTOOBI IPU CIIydailHOM BBUIOBE ABYX IIApPOB B BBIOOpKE 0€3 BO3BpaTa, BEPOSATHOCTh
BBUIOBA ABYX O€NBIX MapoB cocTansiia TouHO 0,5,

10. PaccMoTpuM COOTHOIIEHHE CTOPOH a, b, ¢ TPEYroJbHUKA, B KOTOPOM TPEYTOJILHHUK C BEpIINHAMU B
OCHOBaHHMH OHCCEKTpUC paBHOOenpeHHbIN. [Ipeamonaras, 4To CTOPOHBI, CXOAALIMECS HAa CTOPOHE C
OO0JIBIIOTO TPEYTONbHUKA, PABHBI, CBEAEM 3TO COOTHOIIEHHE K CIIEIYIOLIEMY

11. JTanee MbI paccmaTpuBaeM KyO, orpeaessieMblid TIEPBBIM U3 TPEX YpaBHEHHI (0TKa3 OT TpeOoBaHus,
4TOOBI a, b, C OBIIIM CTOPOHAMH TpeyroiabHUKa). [lokaxuTe, 4TO MOTYUYCHHBIH KyO HEpa3IoXKHUM, TO €CTh
OTIPEACISIFOIIHI €r0 MHOTOWICH HE YYUTHIBACTCS.

12. B nomnonHeHue K 3TOMy, MOKaKUTE, YTO HaIl Ky0 HEOCOOEeH, TO €CTh HET HU OAHOM TOUKU Ha €ro
MPOCKTUBU3AIMHY, B KOTOPOH Ka)/10€ HalpaBJICHHE KacaJoCh ObI (MIIM TOTO K€ CaMOro, B KOTOPOM BCE
TPH HEpBBIC YAaCTHBIC IPOU3BOAHBIE MHOTOUJICHA, OMPE/IEIIAIOIIETO €ro, BRIPOXKAAIOT ).

[IpumMepsl 3K3aMEHAITMOHHBIX OUIIETOB
Buner Nel

1. Hamumure m pokaxure oOuryro (GopMmyidy A KOJHMYECTBAa PA3IMYHBIX HPEACTABICHUN JaHHOTO
LIEJIOTO YKCIIa N B BUJIE CYMMBI IByX KBaJpaToB.

2. JIoKaxxuTe, YTO TPUCEKIUSA yIia HEBO3MOXKHA.
Buiet Neo2

1. PaccMOTpuM COOTHOIIIEHHE CTOPOH a, b, C TPEeyTroibHUKA, B KOTOPOM TPEYTOJIEHUK C BEPIIUHAMH B
OCHOBaHHMH OMCCEKTPHC PAaBHOOCAPEHHBIN.

2. Onummure Bce BUABI KOMOMHALMI YMCEN YePHBIX M OEJbIX MIapOB B ypHE IS TOJIOCOBAHUS, YTOOBI,
€CIIM [[Ba IIapa CIly4aiiHO BBIJIOBJIEHBI B BHIOOPKE M HE BEPHYJHChH, BEPOSITHOCTH BBUIOBA ABYX OEIBIX
mapos Ob11a To4HO 0,5.

Kputepun onennBanus

Onenka «ommnyHO (10)» BBICTaBNSICTCS CTYACHTY, MPOSBUBLIEMY BCECTOPOHHEE, CHCTEMAaTHYEeCKOe U
n1yOokoe 3HaHME MaTepHuaia 00pa3oBaTeNbHOH IMPOTrpaMMBbl, CaMOCTOSTEIbHO BBHIMOJIHHUBIIEMY BCE
3aJaHusl, MPEIYyCMOTPEHHbIE MPOrpaMMOMN, TIIyOOKO H3Y4HMBIIEMY OCHOBHYIO M JOIOJHHUTEIHHYIO
JUTEPaTypy, PEKOMEHIOBAaHHYIO MPOTPaMMOM. , aKTUBHO PabOTaeT B KJIAcCe M MOHUMAET OCHOBHBIC
Hay4HbI€ KOHLEMNINU 110 U3y4aeMOH AMCLUIUIMHE, IPOSBIII TBOPUECKUH MOAXO] U HAYYHBIH MOIXO] B
NOHUMAaHUM W TIPEJCTaBIEHUHM Marepuasa oO0pa30BaTeJbHONH IPOrpaMMbl, OTBET Ha KOTOPBIH
XapaKTepU3yeTCsl UCIOIb30BAHNEM OOTaThIX M aJCKBaTHBIX TEPMUHOB, a TAKXKE MOCIIEAOBATEIbHBIM U
JIOTUYHBIM U3JI0KEHUE MaTepuaa;

Onenka «oTanyHO (9)» BBICTABISETCS CTYACHTY, KOTOPBI MPOIEMOHCTPHUPOBAI BCECTOPOHHEE
CHCTeMaTH4YeCcKOoe 3HaHHE Marepuana o0pa30BaTeIbHOM MPOrpaMMBbl, CAMOCTOSTENILHO BBIITOIHUI BCE
3aJayd, MPEIYyCMOTPEHHbIE MPOrpaMMOM, IIIyOOKO YCBOMJI OCHOBHYIO JIMTEPAaTypy H 3HAKOM C
PEKOMEH TyeMOM JIOTIONTHUTENBHOM JINTEPaTypoi. IO MporpaMMe, akTHBHO MpopaboTan Ha 3aHSTHSX,
MOKa3aJl CUCTEMHOCTh 3HAHWU 0 JUCLUIUIMHE, JOCTAaTOYHYIO Ul JAJBHEHIIEro U3y4eHus, a TaKkxke
YMEHHUE CaMOCTOATEJILHO pacIIUpsTh €€, OTBET KOTOPOH OTIMYAETCs TOYHOCTHIO MCIIOJIb3yEMBIX
TEPMHUHOB, a U3JI0KEHNE MAaTEPHAIIa B HEM MOCIEA0BAaTENLHOE U JIOTHYHOE;

Ouenka «oTaMuHO (8)» BBICTABISIETCS CTYIEHTY, KOTOPBHIM IPOSBWII MOJHOE 3HAaHHE Marepuaa
o0pa3oBaTeIbHOM MPOTrpaMMbl, HE JOIMYCKAaeT CYLIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOATENIBHO BBINOJIHWI BCE 3aJaHMsl, NPEAyCMOTPEHHBIE IPOIpPaMMON, H3yduI OCHOBHYIO
JUTEpaTypy, PEKOMEHIOBaHHYIO Y4eOHOW NpOorpaMMOil. Mporpamma, akTHBHO HpopaboTaHHas Ha
3aHATUAX, I10Ka3ajla CUCTEMHOCTb €ro 3HAaHUM IO NUCLMILIMHE, JOCTAaTOYHBIX Ul JlajbHEHIIEro
U3yUYEHHUs], & TAKKE CIIOCOOHOCTh CAMOCTOSATENBHO UX YCHIINBATD;

Ouenka «xopomo (7)» BBICTAaBIAETCS CTYIACHTY, KOTOPBIM HpPOSBWI JOCTaTOYHO IOJHOE 3HAHHE
Marepuaga o0pa3oBaTeNIbHOW HPOrpaMMbl, HE IONMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
CaMOCTOATENIBHO BBINOJIHWI BCE 3aJaHMsl, NPEAyCMOTPEHHBIE IPOIpPaMMON, H3yduI OCHOBHYIO
PEKOMEHIOBaHHYIO JINTEPaTypy MO MpOorpaMMme, akTUBHO padoTaj Ha 3aHSATHSIX, IPOSIBHI CUCTEMHOCTD
CBOMX 3HaHHMH 110 IUCHUIUIMHE, JOCTATOYHBIX AJS JANbHEHIEero M3y4deHus, a TakkKe CIIOCOOHOCTh
CaMOCTOSTENBHO UX YCHINBATE;

Onenka «xopomo (6)» BBICTABIAETCS CTYHOCHTY, KOTOPBI MPOSBUJI JOCTAaTOYHO IIOJHOE 3HAHHUE
Marepuaia 00pa3oBaTelIbHON MPOrpaMMBbI, HE JOIYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOSITENBHO BBINOJHWI OCHOBHBIE 3a/la4yM, MPETyCMOTPEHHBIE MPOrPaMMOM, U3Yy4WJI OCHOBHYIO
JUTEepaTypy. pEeKOMEH/I0BaH IIPOrpaMMOH, 0Ka3ajl CUCTEMATUYHOCTh CBOMX 3HAHUM 110 TUCLMILIMHE,
JOCTaTOYHYIO IS AAJIBHEHUIIETO U3YUEHHUS;



Omuenka «xopomo (5)» maercs CTyAeHTY, IPOJICMOHCTPUPOBABIIEMY 3HAaHHE Marepuaia OCHOBHOMN
oOpa3zoBarenbHONH MporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajbHelniero oOyueHust U Oymyiiei
paboThl 1O Tpodeccruu, KOTOPBIi, He MPOSBIAS JOCTATOYHON aKTUBHOCTH Ha ypOKaX, TEM HE MEHee
CaMOCTOSITEJIFHO BBITIOJHSI OBJIAJe]l OCHOBHBIMH 3aJladaMH, HPEIYyCMOTPEHHBIMU IIPOrPaMMOIA,
OCBOHMJI OCHOBHYIO JIUTEpaTypy, PEKOMEHIOBAaHHYIO IPOTPaMMOM, JOIYCTWJI OIHMOKM B UX
BBINIOJIHEHUM M OTBETEC BO BPEMsI TECTHPOBAHUS, HO MMEET HEOOXOIMMBIC 3HAHMS Uil UCIIPABICHUS
3THUX OMHMOOK CaMOCTOSTEIIBHO;

OueHka «yZOBICTBOPUTEILHO (4)» HAAaeTCsl CTyAEHTY, OOHApyXHMBIIEMYy 3HaHHWE Marepuajia OCHOBHOM
o0Opa3oBareIbHOM HporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajbHeWmiero oOyudeHus u Oymyiei
paboThl 1O mpodeccruu, KOTOPBIil, He MPOSBIAS JOCTAaTOYHOM aKTUBHOCTH HA ypOKaxX, TEM HE MEHee
CaMOCTOSITEIbHO BBIMIOJHSUI BBIMOJIHWI OCHOBHBIEC 33/1a4, MPEAyCMOTPEHHBIC MPOTPaMMOM, H3Yy4HJII
OCHOBHYIO JIUTEPATypy, HO IOMYCTHJI OUIMOKH B UX BBINOJHEHUH U B CBOEM OTBETE BO BPEMsI TECTa, HO
UMeeT HeoOXOAUMBIE 3HAHUS JUIsl ICIIPABJICHUS ATHX OMIMOOK MOJ pPyKOBOACTBOM IPEIIOJaBaTels;
OueHka «ynoBIETBOPUTEIHHO (3)» BBHICTABISIETCS 00ydaroIeMycsi, IPOsIBUBILIEMY 3HAaHHE MaTepHhaia
OCHOBHOW 00pa3oBaTeibHON MporpaMmbl B 00beMe, HEOOXOOMMOM Ui AajbHEHIIero oOy4YeHUs U
Oynymieir paboTsel mo mpodeccur, He NPOSBUBIIEI0 AKTUBHOCTH Ha 3aHATHAX, CaMOCTOSTEIIHLHO
BBIMIOJIHUBLIETO OCHOBHBIC 3a/JaHUs, NPEAYCMOTPECHHBIE 3aKOHOJATEIbCTBOM. IPOTrpPaMMa, HO
JOIyCKaromasi OmMNOKM B HX BBINOJHEHWHM W B OTBETE IPU TECTHPOBAHMM, HO oOJajarormas
HEOOXOAMMBIMHM 3HAaHMSAMH [JJIs1 yCTPaHEHHs TMOA PYKOBOACTBOM Ipernoasaresiss HauOosee
CYIIECTBEHHBIX OIIHOOK;

OneHka «HEYIOBIECTBOPUTEIHHO (2)» BBICTABIAETCS CTYACHTY, KOTOPBIH MOKa3an mpoOeibl B 3HAHUAX
WJIM HEJOCTATOK 3HAHWH 10 3HAYUTENLHON YacTH Marepraiia OCHOBHOH 00pa3oBaTebHOM MPOrpaMMBlL,
HE BBIIOJHWAJI CaMOCTOATENBHO OCHOBHBIE 3aJaHusi, TpeOyemble MpOrpaMMoON, JOITyCTHI
NPUHIMUINAIbHBIE OIIMOKM B BBINOJHEHHE IMPEIYCMOTPEHHBIX NPOrpaMMON 3ajad, HE HMMEIOIIETOo
BO3MOXHOCTH  NPOAOJDKUTH yueOdy WiIM Hayarb NpOQECCHOHAIBHYIO JIesTeNbHOCTh  0e3
JIOIIOJIHUTEIbHOM IOATOTOBKY 110 JAHHOW JUCLIUIUIUHE;

OreHKa «HEYIOBIETBOPUTENHHO (1)» CTaBUTCS CTYIEHTY MPH OTCYTCTBUM OTBeTa (OTKa3 OT OTBETA)
WM KOTJa MPeJICTaBIECHHBINA OTBET HE COOTBETCTBYET CYTH BOIIPOCOB, COAECPKAIIUXCS B 3a1aHUH.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNIne MPoueIypPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

Bo Bpems nudQepeHIMpoBaHHOIO 3aueTa CTYAEHTY pa3peliaeTcs MCHOoNb30BaTh IMPOrpaMMy
JMCIUTITHHBL



