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

YTBEPXKJAEHO
JupexTop pu3TEeX-IMIKOJIbI
NPHUKJIATHONH MATEMATHKH H
HH(OPMATHKH

A.M. Paiiropoackuii

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: Software Development and Data Engineering/Pa3zpatotka [10 u cuctemsl xpaHeHust
JTAHHBIX

10 HANPABJICHHUIO: dotoHrKa 1 onTOMH(POPMATHKA

npo¢uib NOArOTOBKH: @DOTOHUKA, KBAHTOBBIE TEXHOJIOTUU U JBYMEpPHbIE MaTepHabl

OusTex-mkona GU3NKK U uccaenoBannii uM. Jlanaay
kadeapa MamuHHOTO 00y4YeHHs U TU(PPOBOI ryMaHUTAPUCTHKH

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

AynutopHbIX yacoB: 105 Bcero, B TOM 4HcIE:
nexuuu: 60 gac.
ceMuHapsl: 45 vac.
nabopatopusele 3ansaTus: 0 gac.

Camocrostensnas padora: 120 gac.

Bcero gacos: 225, Bcero 3a4. ef.: 5

[Iporpammy cocrtaBui: P.I'. Heitues, npodeccop

[Iporpamma obcyxieHa Ha 3acejannu KadeIpbl MAITUHHOTO 00yueHus u udposoit rymanutapuctuku 05.03.2020



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.

L] HpHBBIKaﬁTe K TCCTUPOBAHUIO U JOKYMCHTHUPOBAHWIO KOAA.

L] By,Z[I:Te TOTOBBI BHCAPUTH MCTOAbI MAITUHHOT'O 06yLICHI/I$I n FJIY6OKOFO O6y‘ICHPIH.

33]13‘[1/[ JAUCHUIIINHBI

® 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

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3HaeT W CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAyK

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTreMaTHKH W (HU3UKH H CIOCOOCH HMX HPUMEHATh HpPHU
peleHun 3a/1ad B o06nactu (POTOHUKH U ONITOMH(OPMATUKN

OIIK-3 CniocoOeH BRIOMpPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHaIbLHON
JIeATEIIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 Cnocoben aHanmu3upoBarh 3ajady, [JIAHHPOBATbH
MyTH pEIIeHHs, Mpeiarath U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METOJbl TIPU PEIICHUH HOBBIX 3a]a4, NPUMEHss 3HAHHS B
pa3IMUYHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 BnageeT aHAIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAeT U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOIYyYaeMbIX PEIICHUN

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHHN

I1K-2 CiocobeH caMOCTOSTEILHO HIIA B
Ka4eCTBE dieHa (PYKOBOIUTEIIS) MAJIOTO
KOJUIEKTUBA OPTraHU30BBIBATH M MIPOBOIUTH
Hay4YHbIC UCCIICJIOBAHUS U UX allPOOAIUIo

[IK-2.1 CnocoGeH caMOCTOSATENEHO WJIA B COCTaBe
HAy4YHOTO KOJUIEKTHBA IIAHUPOBATH U MPOBOIUTH HAyYHBIC
HCCIIeIoBaHYsI B 001acT POTOHUKHU M ONTOMH(DOpMATHKH

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIbHBIM
obopynoBanueM (MprubOpaMu U yCTaHOBKAMH,
CTIeATN3UPOBAaHHBIMH TTAKETaMH PUKIIAHBIX

TAATAAMM ) D TIDANATITITATI TITIAATAIATITATT NATArTTT

[IK-3.1 Ilonumaer mnpuHOHUIBI PabOTHl MCIOJIB3YEMOTO
00opynoBaHUsS (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT
(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIOBATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)




LIPUL PAiviivl ] D YIDQUPAMOVYL LLIPVIVIVIAVYL UWJ1av 1L

IMK-3.3 CnocobeH oOIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAJILHBIX (UUCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOXYJII0)
B pesynberare ocBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HATE!
- IPEeJICTaBJIEHUE O CTPOCHUH, (DYHKIIMOHHUPOBAHUH 3PUTEIBHOTO aHAIN3ATOPA;
- IPE/ICTaBICHNE O TICUXO(U3NOTOTNIECKUX U MH(OPMAITMOHHBIX MOJEJISAX OMHOKYJISIPHOTO 3pCHHUS;
- IPUHLUIBI (YHKIMOHUPOBAaHUS BUIEONHTEp(delica npuMeHnTeNnbHO K cuctemMam VR/AR.

YMETb:

- TNpUHOMIB  (PYHKIMOHUPOBAHHWS W  METONOJIOTHIO pa3pabOTKH  paclpeneieHHBIX CHCTEM

MPUMEHUTENHLHO K 3a7a4aM co3ianus cucteM VR/AR;

- CTPOEHHUE U NPUHIUIBI (YHKIUOHUPOBAHHS CYLIECTBYIOIIMX U MEPCIEeKTUBHBIX rpadudyeckux API.
BIIAJIETh:

- mertogonorueit pazpadborku [IMO Bcex 3BeHBeB cucteM VR/AR (Bkitouas rpadudeckoe siapo,

MOJICCTEMBI YIIPaBIICHUS BUPTYILHOM Cpesio, BUIeonHTepderic u ap.);

- 00BEKTHO-OPUEHTUPOBAHHON METOAOJIOTUEH TPOSKTUPOBAHUS U Pa3pabOTKH MPOrPaMMHOIO KOJIa JIJIst

BCEro CIIeKTpa 3aj/iau coznanus cucreM VR/AR.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB U BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOATENIbHYIO padoTy, Jac.

Ne Tema (pa3znein) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopar. padoThI Camocr.
P pat-p pabora
1 CLI/ git 10 5 15
2 WNHcTpyMeHTHI 15 HallMCaHus KoJa 10 5 15

Bupryanshas cpema + conda + cnmcok
3 MUICOB / 3aMOpaXMBaHWE NHUIICOB / 10 5 15
ynpasiieHrne TpeOOBaHUIMU

4 OOBEKTHI, 3HAUCHHS U THIIBI 6 6 15
5 PEPS, PykoBoacTBa no CTHIIIO 6 6 15
6 OneMeHTHI (YHKIMOHAIIBHOTO 6 6 15
POrpaMMHPOBAHUS
OOGmactn  Je#icTBUSI M TPOCTPAHCTBA
7 A poctp 6 6 15
UMeH
Knaccel:  oObsiBneHHE, HaclieIOBaHHE,
8 arpuOyThl, DJK3EMIUIPHI, IEepPEeMEHHBIC 6 6 15
9K3EMIUISIPA, YACTHBINA pa3leln
Nroro yacos 60 45 120
[loaroroska k sK3aMeHy 0 gac.
OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemecrtp: 1 (Ocennwii)

1. CLI/ git




Beenenwne, Zen Python VYcranoska python 3
2. IHCTpyMEHTBI JUTs HAIIMCAHUS KOZIa
Bbnokuot Ipython IDE Pycharm WarepakTuBHbIi pexum cl

3. BupryanpHast cpema + conda + CnHMCOK THIICOB / 3aMOpaKMBaHHE IUIICOB / yIMpaBlICHUE
TpeOOBaHUIMH

YcrpaneHnue Henonagaok Ywucna, CTPOKH, CIIHCKU
Cemecrtp: 2 (Becennuit)
4. OObEKThI, 3HAYCHUS U THITBI

OObekThl, 3HaueHHA M TUMbl  OrnepaTopsl YIpaBIeHUs MOTOKOM: €CiH, i, moka CTpyKTypsl
naHHblX  PythonMHOronmoTo4HOCTh: IMya  NPOLECCOB, IyJd IMOTOKOB, MOAYJb  IOTOKOB,
MHOTOIIPOLIECCOPHOCTb.

5. PEPS, PykoBoacTBa mo CTHIIO

Cnoxable ycnoBust ~ DyHKIMU: OOBSBICHHUE, TOMAINUCH, BBHI30B MO HA3HAYCHHIO, CTEK BBI30BOB,
3aMBbIKaHUS, PEKYPCUHU.

6. DneMeHTEI (I)YHKL[I/IOHHJ'ILHOF O IIpOorpaMMHUpOBaHUsA

Mopaynu: UMIOpPT, MyTh MOMCKa MomyjieH, cranaaprtHeie monmynu, dir () [lakersi: _ init  .py,
__all__, uMmopT ¢ TouKamu

7. Obnactu IeHCTBYSI ¥ IPOCTPAHCTBA UMEH

Crparernn xomnwsiiiu 1 uaTepnperanun (AOT, JIT) Kak yckoputh kox Python: pacmmpenus
numba, cython, joblib, dask, ¢ ++ O630p Habopa uacTpymMeHToB Data Science

8. Kiaccel: oObsBNIEHHME, HacledOBaHUE, aTPUOYTHI, SK3EMIULIPBL, IEPEMEHHBIC HK3EMIULIPA,
YaCTHBIN paszel

Utepatopbl, TEHEPATOPhI, BBIPAKCHHS TCHEPATOpPa, MEHE/DKEPhl KOHTEKCTa, JICKOPATOPhI
UckmroueHusi: BCTPOCHHBIE HWCKIIOYEHHS, OO0pabOoTKa WCKIIOYCHHUH, CO3/laHUE HUCKITFOYCHHUS,
HacTpauBaeMble HCKtoueHus: CranmapTHas OMOIMOTEKa, MPOBEPUTh BeneHue xypHaia

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeO0XOMMO AJIsl OCYIeCTBICHHS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0)

CrangaptHas ayquTOpHs
6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa

1. OT xpaHeHust JaHHBIX K ynpaBienuto napopmamueii [Texct]/[pex.: I. Comacynaapam (Comy), A.
lpusacrasa] , -CII6., [Tutep, 2010

JomnonHutensHas auTeparypa



1. OCHOBBI MaTEeMaTHUYECKOTO M ITPOrPaMMHOT0 obecriedeHus cucteM 3D-pu3yanuzanun
WHAYLUUPOBAHHOTO BUPTYaJbHOTO OKpYykeHus [Tekcr] : yueb. mocobue ais By3oB / B. O. Adanacoes,
C. B. Kiiumenko ; M-Bo o6pazoBanus u Hayku PD ; Mock. ¢u3.-TexH. HH-T (TOC. YH-T), DaK. BBICOKHX
TEXHOJIOTHH M nHHOBanii .— M. : MDTHU, 2014 — 241 c.

7. llepedyeHs pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHSI TUCIMIIJIMHBI (MOTYJIs)

http://dm.fizteh.ru/

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00Pa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMMOro NpOrpaMMHOro odecnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

MYHLTHMCﬂHﬁHBIC TCXHOJIOTMU MOXXHO UCIIOJB30BATh HA JICKOUAX U NPAKTUICCKUX 3aHATUAX, B TOM
YHCJIC Ha NPE3CHTAllMAX.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm o 0OCBOCHMIO JTUCIHUIIINHBI (MO)_Iy.Tlﬂ)

YCIEIHOe 0CBOCHUE Kypca TpeOyeT HANPsHKEHHON CaMOCTOSTENBHOM paboThl cTyneHTa. B mporpamme
Kypca IpUBEACHO MUHUMAIILHO HE00X0AUMOE BpeMsl I padOoThI CTy/IeHTa HaJ TEMOU.
CamocrosiTenbHas padoTa BKIIIOUAET B ceOs:

- mpopaboTKy y4deOHOro marepuana (IO KOHCIIEKTaM JIEKIMH, Y4eOHOW W Hay4dHOH JuTeparype),
MIOATOTOBKY OTBETOB HAa BONPOCHI, MPEIHA3HAYEHHBIX [UISI CAMOCTOATEIBHOTO  HW3yYEHHH,
JI0Ka3aTeJIbCTBO OTIEJbHBIX YTBEPKIECHUM, CBOMCTB;

- IOATOTOBKY K NPAKTMUYECKUM 3aHSTUSAM, BBIIOJIHEHUE HECKOJIbKUX MHIMBUAYAJIbHBIX JOMAIIHUX
3aIaHUH.

[IpomexyTOuHBINl KOHTPOJIb 3HAaHUN IPOBOAMTCS B BHJE NMMCbMEHHBIX OIPOCOB 1O Teopuu. Kpome
9TOTO0 B XOJE€ OCBOEHHSA Kypca CTYAEHT JOJDKEH BBINOIHHUTH IPOEKT, COJIEpIKAlIUil HECKOIBKO
B3aMMOCBSI3aHHBIX 33JIaHUM C UX MTOCIEAYIOIIEH 3alUTON.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: ®DoToHUKa 1 ONTOMH(POPMATHKA
npopuiIb NOArOTOBKHU: ®DOTOHNKA, KBAHTOBBIE TEXHOJIOTUU U JBYMEPHBIE MaTepHaIbl
OusTex-mkona QUMK U ucciaeoBanuil uM. Jlanaay
kadeapa MammMHHOTO 00y4YeHHs U HH(PPOBON ryMaHUTAPUCTHKH
Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (Becennwii) - luddepeHnnpoBaHHbIN 3aUeT

Pa3paborunk: P.I'. Heitues, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku M (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHun 3a1a4d B o0nactu (POTOHUKH U ONITOMH(OPMATUKU

OIIK-3 CniocobeH BbIOUpaTh u (MIIN)
pa3pabaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsI OCOOCHHOCTH 1
OrpaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHns

OIIK-3.2 CnocobOeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HaHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-3.3 Binameer aHaIUTUYECKUMU U BBIUUCIUTEIBLHBIMUA
METOJIaMU pEIICHIs], TOHNMAET U YYUTHIBAET HA MPAKTHKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

[IK-1 CnocoGen ctaBuTh, HhOpMann30BHIBATH U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIEA0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3YyJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh W 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTraTax UCCIeI0BaHUN

[1K-2 CnnocobeH caMOCTOSTEILHO HITH B
Ka4yecTBe ujieHa (PYKOBOIUTEIS) MAJIOT0O
KOJUUICKTHBA OPTaHW30BEIBATh U IMTPOBO/IUTH
HAyYHbIC UCCIICIOBAHMS U MX arpoOaIiyio

[IK-2.1 Cnoco0eH caMOCTOSTEIILHO WIA B COCTaBE
Hay4YHOTO KOJUJIEKTHBA TUIAHUPOBATh M MPOBOAUTH Hay4HBIE
HccieoBaHus B 00acT (DOTOHUKU U OTITOMH(OPMATUKH

[1K-3 Cnocoben npodeccnonaabHO paboTaTh ¢
UCCIIeJ0BATEIbCKUM U UCTIBITAaTEIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CTIEeLMATN3UPOBAHHBIMU MTAKETAMU TPUKIIATHBIX
MporpaMm) B n30paHHOU MIPEIMETHOM 00IacTH

[MK-3.1 TloHuMaeT NPUHIUIBI PabOTHI HCIOIHE3YEMOTO
00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB
MIPUKJIAJAHBIX TPOTPAMM)

IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT
(MOIETMPOBaHKE) C HMCIOIBb30BAHUEM HCCIIC0BATEIBCKOTO
obopynoBaHus (MTAKETOB MPHUKJIAIHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIBTaTOB

2. Iloka3arei OLleHUBAHUS KOMIIeTeHITHH

B pesynbrare m3yuenus aucuumiimHbl «Software Development and Data Engineering/Paspabotka 110 u
CHCTEMbI XpaHEHUS JAHHBIX» 00yYaroIMICs TOIDKEH:

3HATb:

- IPEJCTaBICHUE O CTPOCHNH, (DYHKIIMOHHUPOBAHUH 3PUTEIIBHOTO aHAIM3aTOPa;
- IPE/ICTaBIICHHE O TICUXO()U3NOTOTUIECKUX U HH()OPMAITMOHHBIX MOJIEIISIX OMHOKYJISPHOTO 3PCHHS;
- IPUHIUTIBI (PYHKIIMOHUPOBaHUS BUIeONHTEp(delica npuMeHnTeNnbHO K cuctemMam VR/AR.

yMeTh:

- OpUHOUOB  (YHKIMOHWPOBAHUS

U METONOJOTHIO Pa3pabOTKU  paclpeleseHHBIX

CUCTEM

MPUMEHUTENFHO K 3a7a4aM co3nianus cucteM VR/AR;
- CTPOEHUE U MPUHIUIBI PYHKITMOHUPOBAHHUSI CYIECTBYIOIIMX U MEPCIIEKTUBHBIX rpadudeckux API.

BJIA1€Th:

- Mmeronojoruei paspadorku [IMO Bcex 3BenbeB cucteM VR/AR (Bkitouast rpadudeckoe sjpo,
MOJCUCTEMBI yIIPaBIICHUS BUPTYAIbHOM Cpenoi, BuieonHTepderic u ap.);

- 00bEKTHO-OPUEHTUPOBAHHON METOI0JIOTHEH TPOSKTUPOBAHUS U Pa3pabOTKK MPOrpaMMHOTO KoJa JUist
BCETO CITEKTpa 3aja4 co3nanus cucteM VR/AR.




3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 3a/1aHHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

B dem pasHuna Mexay U3MEHSEMBIMH U Hem3MeHseMbiMH oObekTamu B Python? KakoBsr
MPEUMYIIECTBA HUCIOJIB30BaHMsI W3MEHSEMbIX WM HEM3MEHSEMBIX THMOB? UTO Takoe «BBI3OB IO
Ha3HAYECHUIO» ?

2. Yro Takoe 3akpsiTue B Python? Korga Mbl cMoXkeM 3TO HCTIONB30BaTh?

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. MHoromnpoueccopHoCTh 1 MHOTOIIOTOYHOCTD, B UEM pa3HULIA

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

10. UnTepdetic kmacca ans co3AaHUs XEMIUPYEMbBIX 0OBEKTOB.

4. lepeyens TUNOBBIX (MPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUs IPOMEKYTOUHOI aTTecTalluu
o0yuarumuxcst

1. JlokaxkuTe, 4TO €CIM M, N - JBa B3aMMHO MPOCTHIX LEJIBIX YUCIIA PA3HOW YETHOCTH, TO YMciIa m2 -
n2 ¥ 2mn TaKXe B3aUMHO MPOCTHI.

2. Hanumure u nokaxkute oOwIyr0 GopMyidy Uil KOJHMYECTBA Pa3IUYHBIX NPEACTaBICHUN JaHHOTO
LIEJIOTO YHca N B BUJAE CyMMBI JBYX kBajaparoB. (IIperacraBurenu, KoTopble HE MOMYYEHBI APYT OT
Jpyra ImyTeM WU3MEHEHHS 3HaKOB U MOPSI/IKA CIOB, CYMTAIOTCS Pa3HBIMH. )

3. Ha ocHoBe momyueHHOH (hOpMyJbl BBIBEIUTE HIDKHIOIO I'PAaHHUIy MaKCHMMAaJIBHOTO YHCIa PABHBIX
paccTOSHUN MEXIy 3aJaHHBIMU N TOYKaMH Ha IUIOCKOCTH, MCIOJNIB3Ys MPABWIBHYIO HPSIMOYTOJIBHYIO
peLIeTKy.

4. TlocTtpoiiTe MpaBMWIbHBIN MATHYTOIBHHUK C TIOMOIIBIO HUPKYIS U TUHEHKH.

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

6. Bam maetcst onun cermeHT. TpeGyeTcst MOCTPOUTH C TIOMOILBIO IIUPKYIISA U TMHEHKH OTPE30K JJIHHBI
X, YAOBJIETBOPSIOUINH yPaBHECHHIO

7. OCHOBBIBasICh Ha TPEABIAYIIEM 3aJaHUH, JOKKUTE, YTO MPABHIBHBIA CEMUYTOIBHUK HEIb3s
MOCTPOUTH C TOMOIIBIO ITUPKYIIS ¥ TMHEHKH.

8. JlokaxxuTe, 4TO TPUCEKIUS YIJIa HEBO3MOXKHA.

9. OnumuTe BCE BO3MOXKHBIE KOMOMHALIMM KOJMYECTBA YEPHBIX M OENbIX IIapOB B YpHE I
rOJIOCOBAaHUs, YTOOBI IPU CIIydailHOM BBUIOBE ABYX IIApOB B BBIOOpKE 0€3 BO3BpaTa, BEPOSATHOCTh
BBUIOBA JBYX O€JBIX MIApOB cocTaBisuia TouHo 0,5.

10. PaccMoTpuM COOTHOIIEHHE CTOPOH a, b, ¢ TPEYroJbHUKA, B KOTOPOM TPEYTOJILHHUK C BEpIINHAMU B
OCHOBaHHMM OHMCCEKTpHUC paBHOOenpeHHbIH. [Ipenamomnaras, 4To CTOPOHBI, CXOISAIIMECS Ha CTOPOHE C
OO0JBIIOTO TPEYTONbHUKA, PABHBI, CBEAEM 3TO COOTHOIIEHHE K CIIEIYIOLIEMY

11. anee MbI paccMaTpuBaeM KyO, OnpeeNsieMblii IEpPBBIM U3 TPEX YpaBHEHUH (0TKa3 OT TpeOoBaHuUs,
4TOOBI a, b, C OBIITM CTOPOHAMH TpeyroiabHUKA). [lokaxuTe, 4TO MOTYUCHHBIH KyO HEpas3I0XKHUM, TO €CTh
OTIPEICIIAIONINI €r0 MHOTOWICH HE YUYUTHIBACTCS.

12. B nomonHeHue K 3TOMy, MOKaKUTE, YTO HaIl Ky0 HEOCOOEeH, TO €CTh HET HU OAHOM TOUKU Ha €ro
MPOEKTUBU3ALMH, B KOTOPOH Ka)K10€ HarpaBiieHHE Kacaloch Obl (MM TOTO e CaMOro, B KOTOPOM BCE
TPH HEpBBIE YAaCTHBIC IPOU3BOAHBIE MHOTOUJICHA, OMPE/IEIISAIOIIETO €ro, BRIPOXKAAIOT ).

[Mpumeps! OueToB
buner Nel

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

2. JIoKaxxuTe, YTO TPUCEKIUS yIvia HEBO3MOXKHA.
Buiet Neo2

1. PaccMOTpUM COOTHOIIEHHE CTOPOH a, b, C TPEYrolbHUKA, B KOTOPOM TPEYTOJIEHUK C BEPIIUHAMH B
OCHOBaHHMH OMCCEKTPHC PAaBHOOCAPEHHBIN.



2. Onummre Bce BUABI KOMOMHALMI YMCeN YEPHBIX M OEJBbIX MIapOB B ypHE IS TOJIOCOBAHUS, YTOOBI,
€CIIM [[Ba IIapa CIy4aiiHO 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 MaTepHaia 00pa3oBaTeNbHOM IMPOTrpaMMBbl, CaMOCTOSTEIbHO BBIMOJHHUBIIEMY BCE
3aJaHusl, MPEIYyCMOTPEHHbIE MPOrpaMMOMN, TIIyOOKO H3Y4YHMBLIEMY OCHOBHYIO M JOIOJHHUTEIHHYIO
JUTEPaTypy, PEKOMEHIOBAaHHYIO MPOTPaMMOM. , aKTUBHO pabOTaeT B KJIAcCe M MOHUMAET OCHOBHBIC
Hay4HbI€ KOHLEMINU 110 U3y4aeMO AUCLUIUIMHE, IPOSBIII TBOPYECKUH MOAXO U HAYYHBIH MOIXO] B
NOHUMAaHUM W TIPEJCTaBIEHUHM Marepuasa oO0pa30BaTeJbHONH IPOrpaMMbl, OTBET Ha KOTOPBIH
XapaKTepU3yeTCsl UCIOIb30BAHUEM OOTaThIX M aJCKBaTHBIX TEPMUHOB, a TAKXKE MOCIIEAOBATEIbHBIM U
JIOTUYHBIM U3JI0KEHUE MaTepuaa;

Onenka «oTanyHO (9)» BBICTABISETCS CTYACHTY, KOTOPBI MPOIEMOHCTPHUPOBAI BCECTOPOHHEE
CHCTeMaTHYeCcKOe 3HaHHE Marepuana o0pa30BaTeIbHOM MPOrpaMMBbl, CAMOCTOSTENILHO BBIITOIHUI BCE
3aJayd, MPEIYyCMOTPEHHbIE MPOrpaMMOM, IIIyOOKO YCBOWJI OCHOBHYIO JIMTEPAaTypy H 3HAKOM C
PEKOMEH TyeMO JIOTIONTHUTEBHOM JINTEPaTypoil. IO MporpaMMe, akTHBHO MpopaboTan Ha 3aHSTHSX,
MMOKa3aJl CHCTEMHOCTh 3HAHUU 0 JUCLUIUIMHE, JOCTATOYHYIO Ul JAJBHEHIIEro U3y4eHus, a TaKkxke
YMEHHUE CaMOCTOATEJILHO pacIIUpsTh €€, OTBET KOTOPOH OTIMYAETCs TOYHOCTHIO MCIIOJIb3yEMBIX
TEPMHUHOB, a U3JI0KEHNE MAaTEPHAIIa B HEM MOCIEA0BAaTENLHOE U JIOTHYHOE;

Ouenka «oTauuHO (8)» BBICTABISIETCS CTYIEHTY, KOTOPBIM IPOSBWII MOJHOE 3HAaHHE Marepuala
o0pa3oBaTeIbHOM MpPOTrpaMMbl, 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 €r0 3HAaHUM IO NUCLMILIMHE, JOCTAaTOYHBIX Ui JlajbHEHIIEro
U3yUYEHHUs], & TAKKE CIIOCOOHOCTh CAMOCTOSATENBHO UX YCHIINBATD;

Ouenka «xopomo (7)» BBICTABIAETCS CTYIACHTY, KOTOPBIM HpPOSBMI JOCTAaTOYHO IOJHOE 3HAHHE
Marepuaga o0pa3oBaTeNIbHOW HPOrpaMMbl, HE IONMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH B OTBETE,
CaMOCTOATENIBHO BBINOJIHWI BCE 3aJaHMsl, NPEAyCMOTPEHHBIE IPOIpPaMMON, H3ydu] OCHOBHYIO
PEKOMEHIOBaHHYIO JINTEPaTypy MO MpOorpaMMme, akTUBHO padoTaj Ha 3aHSATHSIX, IPOSIBHI CUCTEMHOCTD
CBOMX 3HaHHMH 110 IUCHUIUIMHE, JOCTAaTOYHBIX IS JAlbHEHIIEero M3y4deHus, a TakkKe CIOCOOHOCTh
CaMOCTOSITENBHO UX YCHIINBATE;

Onenka «xopomo (6)» BBICTABIAETCS CTYIOCHTY, KOTOPBI MPOSBWJI JOCTAaTOYHO IIOJHOE 3HAHUE
Marepuaia 00pa3oBaTelIbHON MPOrpaMMBbI, HE JOIMYCKAET CYIIECTBEHHBIX HETOYHOCTEH B CBOEM OTBETE,
CaMOCTOSITENBHO BBINOJHWI OCHOBHBIE 3a/ladyM, MPEIXyCMOTPEHHBIE MPOrPaMMOM, U3y4WJI OCHOBHYIO
JUTEepaTypy. pEeKOMEH/I0BaH IIPOrpaMMOH, 0Ka3ajl CUCTEMATUYHOCTh CBOMX 3HAHUM 110 TUCLMILIMHE,
JOCTaTOYHYIO IS AAJIBHEHUIIETO U3YUEHHUS;

Omenka «xopoio (5)» maercs CTyAeHTY, NPOJICMOHCTPUPOBABIIEMY 3HAaHHE Marepualia OCHOBHOM
oOpa3oBarenbHONH TpPOrpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajbHEWIero oOydeHuss U Oymyinei
paboThl 1O Mpodeccru, KOTOPbIi, He MPOSBISsS JOCTATOYHON aKTUBHOCTH Ha ypOKaxX, TEM HE MEHee
CaMOCTOSITEIBHO BBIMOJHS OBJAJNe] OCHOBHBIMH 3aJa4aMH, MPEIyCMOTPEHHBIMH MPOTPaMMOii,
OCBOMJI OCHOBHYIO JIMTEpaTypy, PEKOMCHIOBAaHHYIO MPOrpaMMOM, JOMyCTWJI OIIHOKA B UX
BBITIOJIHCHUH W OTBETE BO BPEMs TECTUPOBAHHS, HO MMEET HEOOXOIMMBIC 3HAHUS JUIS UCIPABICHUS
JTHX OIINOOK CaMOCTOSATENIHHO;

O1reHKa «yIOBICTBOPUTEIBHO (4)» HaeTCsl CTyIEHTY, OOHApYXHMBIIEMY 3HAaHWE Marepualia OCHOBHOM
oOpa3zoBarenbHONH TporpaMMbl B 00beMe, HEOOXOAMMOM JUIsl JajbHeliero oOydueHust u Oymyiiei
paboThl 1O Tpodeccruu, KOTOPBIi, He MPOSBIAS JOCTATOYHON aKTUBHOCTH Ha ypOKaxX, TEM HE MEHee
CaMOCTOSITEJIHO BBIMOJHSI BBINOJIHII OCHOBHBIC 3a/1a4M, NPELYCMOTPEHHBIE MPOTPAMMOM, H3y4HI
OCHOBHYIO JIUTEPATypy, HO IOIYCTHJI OUTMOKY B UX BBHIIOTHEHUH U B CBOEM OTBETE BO BPEMsI TECTa, HO
UMeeT HeoOXOMMBbIE 3HAHHMS JUIsl HCIIPABJICHUSI ATUX OMIMOOK MO/ PYKOBOJICTBOM IIPETIO/IaBATEILs;

OreHKa «yTOBIETBOPUTEIHHO (3)» BBHICTABISIETCS O0ydYaroIeMycs, POsBUBIIEMY 3HAHHE MaTephaiia
OCHOBHOIW 00pa3oBaTelbHON MporpamMmbl B 00beMe, HEOOXOJUMOM JUIS JalbHEHIIero oOy4YeHUs |
Oynmymieir paboThl 1Mo mpodeccHr, He NPOSBUBIICIO AKTUBHOCTH Ha 3aHATHIX, CaMOCTOSITEIHHO
BBINIOJIHMBIIETO OCHOBHBIC 3aJaHMs, IPEJYCMOTPEHHBIE 3aKOHOAATEeIbCTBOM. MpOrpamMma, HO
JONyCKaromas OmMOKA B HX BBHIIOJHEHWHM W B OTBETE NPU TECTHPOBAHHWM, HO 0oO0Jajaromas
HEOOXOMMMBIMH 3HAHMSMH [UISi YCTPaHEHMS TI0J] PYKOBOJACTBOM Hperojasaresisi Haubosee
CYILIECTBEHHBIX OLTHOOK;



OneHka «HEYIOBIECTBOPUTEIHHO (2)» BBICTABISAETCS CTYACHTY, KOTOPBIH MMOKa3an mpoOeibl B 3HAHUAX
WJIH HEJOCTATOK 3HAHWH 10 3HAYUTENLHON YacTH Mareprajia OCHOBHOM 00pa3oBaTebHOM MPOrpaMMBl,
HE BBIIOJHWAJI CaMOCTOATENBHO OCHOBHBIE 3aJaHusi, TpeOyemble MpOrpaMMON, JOITYCTHI
NPUHIMINAIbHBIE OMIMOKM B BBINOJHEHHE IPEIYCMOTPEHHBIX NPOrpaMMON 3aja4, HE HMMEIOIIETo

BO3MOXXHOCTH  TPOJOJDKUTH yuedy WM HavyaTh MNpo(ecCHOHAIBHYI JeATeIhbHOCTh  0e3
JIOTIOJIHUTEJILHOM MOATOTOBKHU IO JAHHOM JUCIIUIIINHE;

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

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

Bo Bpems nuddQepeHIMpOoBaHHOIO 3aueTa CTYAEHTY pa3pelaeTcs MCHOoNb30BaTh IMPOrPaMMy
JMCIUTLTHHBL.



