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Pa3padoruukmu:
Crapumii npenogasatens kadenps! Madopmaruku u
reonH(popMaoHHbIX TexHojorui CrpensuoB A. C.

@DOH/| OLICHOYHBIX CPEICTB MO TUCIUILIMHE (MOIYII0) COCTABIEH B COOTBETCTBHH C TPEOOBaHUSIMHU
dI'OC BO no nanpasnenuto noarotoBku 09.03.03 Ilpuknagnas wHbOpMATHKA, YTBEPIKICHHOTO
npukazoM MunHoOpHayku ot 19.09.2017 Ne 922

ComnacoBaHue U yTBEPKACHUE

OTBETCTBEHHOE ara, IPOTOKOJI
Ne | [Togpaznenenue OUO Buza A p
JIALIO (Ipu HaNMUYUN)
1 thaxysbrer [Ipencenarens Marepyxun A. B. Paccmotpeno | 14.12.2023, Ne
Teonnopmarikn u | yyeyoro cosera 7-23
HHGOPMAITMOHHOM
6e3omacHOCTH (axynbrera




1. IlmanupyemMble pe3yabTaThbl 00y4eHUs, COOTHECEHHbIE ¢ IJIAHUPYEeMbIMH Pe3yJIbTaTaMHI
0CBOEHHSI 00pa30BaTeJIbHOI MPOrpaMMbl

[IK-2 Cmocoben pa3pabareiBaTh TpeOOBaHHUS M OCYIICCTBISITH MPOCKTUPOBAHHE MPOrPAMMHOTO
oOecrnieueHus

[1K-2.1 dopmanusyer W aHAIM3HPYET BBICOKOYPOBHEBBIE TPEOOBAaHUS K IMPOTrPAMMHOMY
00eCIeYeHUI0
3namo:
[MK-2.1/311 Metoas! u cpencTBa MOMCKa U MOMYUYEHUs, CUCTEMaTU3alluu U 00paboTKH
a’pPOKOCMHUYECKON MH(POPMAIIMH U CHUMKOB MECTHOCTH
[1K-2.1/3u2 TpeboBanus, npeabsBIsieMble METOAAMU W QJITOPUTMAMM PacllO3HABAHUS
00pa30B K peaju3yIoUMM UX IPOTPaMMHBIM CPEICTBaM
Ymemo:
[IK-2.1/Ym1 TIlmanupoBaTh mporecchl W dTambl  00paOOTKU(TIONYyYEHHS) JaHHBIX
¢dororpapuueckoii, ONTUKO-IIEKTPOHHOW M JAPYTUX BUAOB a3POKOCMUYECKHUX CHEMOK
JUISL pEIIeHUs OTPEAeNIEHHOTO Kpyra MPOU3BOJICTBEHHBIX U HayYHBIX 33134
[IK-2.1/YM2 ®opmanu3oBaTh BBICOKOYPOBHEBbIE TpeOOBaHUS K IMPOrPAMMHOMY
o0ecriedeHnIo ISl 3a7a4 pacro3HaBaHus 00pa3oB
Braoemy:
[1K-2.1/HB1 MeTtogamu TIaHUPOBAaHMS a’pOCHEMOYHOIO IIpoIecca JUisi TOTyYCHHUS
n300pakeHUi ¢ 3aJJaHHBIMU TTapaMeTpaMu
[1K-2.1/HB2 HaBblkamu MpOBeJeHUs aHaln3a TPeOOBAaHWN K CHCTEMaM paclo3HABaHUS
o0pazoB

[IK-2.2 OO0ocHOBBIBa€T BBHIOOP CHCTEMHBIX pEHICHUHA U YIPaBISET apXUTEKTyPHBIMU

KOMITIPOMHUCCAaMU IIPU MPOEKTUPOBAHUU MTPOTPAMMHOTO 00eCTIeUeHHs
3namu:
[1K-2.2/301 OcHOBBl W (U3UYECKHE NPHHIMIBI PETUCTPAIUU  adPOKOCMHYECKOU
nH(pOpMaIu 0 MECTHOCTH
[1K-2.2/382 OcHOBHBIC MOJAENU TMPEACTABICHUS JAaHHBIX B CHUCTEMax paclo3HaBaHUS,
CBSI3aHHBIE C HUMH MPHUHIMIIBI PACIO3HABAHUSA, OCHOBHBIE METOIbl M aJITOPUTMBI
NPUHATHUA pELIEHUN B CUCTEMaX paclo3HaBaHUS, MPUHIUIBI TMOCTPOCHUS CUCTEM
pacno3HaBaHUs
Ymems:
[IK-2.2/¥m1  OcymiecTBiasiTh BBIOOP a’POKOCMHUYECKHUX CHUMKOB, MOJYYaeMbIX
Pa3TUYHBIMU  CHUCTEMaMH W KOMIUIEKCAMU JHCTAHIIMOHHOTO 30HIUPOBAHUS, B
3aBUCHMOCTH OT PEIIAEMBIX MPAKTHUYECKHUX WIIA UCCIICOBATENBCKUX 3314
[1K-2.2/YM2 OG0CHOBBIBaTh BHIOOP apXUTEKTYPHBIX PEIICHUA MPHU MMOCTPOCHUH CUCTEM
pacro3HaBaHusi 00pazoB
[1K-2.2/YM3 O60CHOBBIBaTh BBIOOP MOAXOMSIICH MOJICTH OMUCAHUS TaHHBIX U MPABHUIIO
MPUHATHS PEILEeHUs, OLIEHUBAaTh TOUHOCTh PACIIO3HABaHUS BHIOPAHHBIM aJITOPUTMOM
Braoemy:
[1K-2.2/HBl Metonamu cOopa M OLIEHKHM KayecTBa MPOCTPAHCTBEHHOM HH(opMaruu,
UMEIOIICH 3HA4YeHHs ISl MOATOTOBKH M PEaM3allid MPOEKTOB B COOTBETCTBYIOIINUX
cthepax mpodheccHoHATBHOMN IeITeTbHOCTH
[1K-2.2/HB2 HaBbikaMH TOCTPOCHHUS aBTOMAaTH3UPOBAHHBIX CHCTEM U aJTOPUTMOB
pacno3HaBaHUsl, OLUEHKH UX 3()(HEKTUBHOCTU MPUMEHHUTENHHO K PEeIIaeMOoi MPUKIaTHOM
3aaue



[IK-2.3 Pa3zpabarpiBaeT neTanbHble (YHKIMOHANBHBICE M JIOTHYECKHE CHEIH(PUKAIIIN
MPOTPaMMHBIX KOMITOHEHTOB,
uHTEpQEiicOB B3aUMOACHCTBUS

3name:

I1K-2.3/3u1

Ymems:

BKJIIOYasl OINKMCAHUE aJITOPUTMOB, CTPYKTYp [JaHHBIX H

OcHoBHbIE BUABI M CIOCOOBI JHWCTAHIMOHHOTO 30HIUPOBAHUS U
XapaKTePUCTUKH (POPMHUPYEMBIX C UX MOMOIIbI0 CHUMKOB U M300pakeHn i

[1K-2.3/382 Mertonpl OmucaHusi ajJTOPUTMOB W OCHOBHBIC TNPUHIIMIIBI TOCTPOCHUS
(GYHKIMOHATBHBIX U JOTHYECKUX crerupUKauil MporpaMMHOro o0ecredeHus

[IK-2.3/Ym1 YM1 mpoBoauTh OLEHKY (hOTOrpaduyeckoro KadecrBa a’dpOKOCMHUECKUX
U300paKeHUH M aHAJIM3 COOTBETCTBHUS €ro 3aJJaHHbIM B T3 Ha CheMKY IapaMeTpam

[IK-2.3/YM2 MaremaTuyecku TpaMOTHO (HOpMYIHMpOBaTh 3ajady pacro3HaBaHUS,
(opmMan30BaTh aITOPUTMBI pACIIO3HABAHHS B BUE MOIIATOBBIX ONMUCAHUH

Braoemes:

[1K-2.3/HB1 HaBblkamMH OIICHKHM Ka4ECTBEHHBIX XapaKTEPUCTHUK HCIIOIB3YEMON TMpH
a’pocheMKe Gororpaduueckoil anmnaparypbl U COOTBETCTBUS UX pelllaeMoif 3a1aue
[1K-2.3/HB2 HaBbikamu OTMCaHMsI aJITOPUTMOB Pacrio3HaBaHUs 00pa3oB

2. Iloka3aTesin 1 KPUTEPHHU OLCHUBAHUSA KOMIIEeTeHIM A

[Inanupyemeble YpoBeHb Kpurepuu onennBanus (nepeueHsb chopMUpPOBaHHBIX
pe3ynbTaThl OCBOCHUS |OBJIAJICHUS NJIK/3YB 1o ypoBHSIM OCBOCHHS)

MIPOrpaMMBbI

[TK-2 Cniocoben [HoBpiennsiii  |MJIK I1K-2.1 ®opmanusyeT u aHaIU3UPyeT
pa3pabaTbiBaTh BBICOKOYPOBHEBbIE TPEOOBAHUS K TPOrPAaMMHOMY
TpeOOBaHUS U o0ecrevyeHnIo

OCYILIECTBIIATD

IIPOCKTUPOBAHKE 3HaTh:

MPOTPAMMHOTI0O [1K-2.1/311 MeToas! 1 cpeicTBa MOWCKA U MTOTYUYEHUS,
obecrieueHus CHUCTEMaTHU3aINK U 00pabOTKH adPOKOCMHUUYECKON

uH(bOpMaIUi U CHUMKOB MECTHOCTHU
[1K-2.1/382 TpeboBaHus, IpeIbABIsIEMbIE METOJAMHU U
aJIrOpUTMaMH pacro3HaBaHMs 00Pa30B K pean3youuM
UX MPOTrPaMMHBIM CPEACTBAM

YMerTsb:
[1K-2.1/Ym1 TlnanupoBaTh MpOIECCH U ATAIbI
00paboTku(moaydeHust) JaHHbIX (poTorpaduyeckoi,
OTNITUKO-3JIEKTPOHHON U APYTUX BUJIOB a3POKOCMUYECKUX
CHEMOK JJIsl pELICHUS OIPEIEIIEHHOTO KpyTra
IIPOM3BO/ICTBEHHBIX U HAyUYHBIX 3a]a4
[TK-2.1/YM2 dopmann3oBaTh BEICOKOYPOBHEBBIC
TpeOOBaHUS K TPOTPAMMHOMY OOECIICUCHHIO IS 3a/1a4
pacro3HaBaHusi 00pazoB

Bnanets:
[1K-2.1/HB1 MeTogamu TuIaHMPOBaHHUS a3POCHEMOYHOTO
nporecca AJis Noidy4eHus: n300pakeHui ¢ 3aJaHHBIMU
napaMmeTpamMu
[TK-2.1/HB2 HaBbikamu mpoBeIeHUs aHAIHM3a TPeOOBaHUN
K CHCTEMaM pacro3HaBaHMs 00pa3oB




MK TIK-2.2 O00CHOBBIBAET BBIOOP CUCTEMHBIX PEIICHUI
U YIPaBJSIET apXUTEKTYPHBIMU KOMIIPOMHUCCAMU TIPU
POEKTHUPOBAHUH IPOTPAMMHOT0 00eCTIeueHuUs

3HaTh:
[1K-2.2/3u1 OcHOBBI U pU3NYECKHE TPUHITUIIBI
perucTpaIuy a3poKOCMUIECKON HHPOPMAIIUH O
MECTHOCTH
[1K-2.2/362 OcHOBHBIE MOJICTTH TIPEICTABIICHUS JAHHBIX B
CUCTEMaXx paclo3HaBaHUs, CBSI3aHHbIE C HUMH MPUHIUIIBI
pacno3HaBaHUsl, OCHOBHBIE METO/BI M aJITOPUTMBbI
NPUHATHSA PEIIeHUH B CCTEMax pacrno3HaBaHMUs,
MPUHLIUIIBI IOCTPOCHUS CUCTEM PacClO3HABAHUS

YMerTsb:
[TK-2.2/Ym1 OcymiecTBasiTh BHIOOP adPOKOCMUYECKUX
CHUMKOB, MOJTy4aeMBbIX Pa3INYHbIMUA CUCTEMAMHU U
KOMILJIEKCaMH TUCTAHIIMOHHOTO 30HUPOBaHUS, B
3aBHCHMOCTH OT PELIaeMbIX MPAKTUUECKUX UITU
HCCJIEZIOBATENbCKUX 3a1a4
[1K-2.2/YM2 OG0CHOBBIBAaTH BEIOOP apXUTEKTYPHBIX
pEIIeHUI TTPH MMOCTPOSHUU CUCTEM PACTIO3HABAHUS
o0pa3oB
[TK-2.2/YM3 O60CcHOBBIBAaTH BEIOOP TOIXOMASIICH MOICIIN
ONMCAHUS JAaHHBIX U MIPABUJIO IPUHATHUS PELLICHUS,
OLICHUBATh TOYHOCTH PACIIO3HABAHUS BEIOPaHHBIM
aJITOPUTMOM

Bnanets:
[1K-2.2/HB1 MeTtogamu c6opa 1 OLIEHKH Ka4eCTBa
MPOCTPAHCTBEHHOW MH(POPMAIIUU, UMEIOIICH 3HAUYCHUS
JUTSL IOJITOTOBKH U peain3alliy MPOEKTOB B
COOTBETCTBYIOIHNX Chepax mpodhecCHOHATbHON
JEeSITeIbHOCTH
[TK-2.2/HB2 HaBbIkaMu MOCTPOCHHUS
ABTOMATH3UPOBAHHBIX CHCTEM U aJITOPUTMOB
pacro3HaBaHMs, OLEHKU UX 3¢ dekTuBHOCTH
IIPUMEHUTEIIBHO K pelIaeMOi IPUKIIAIHON 3a1a4ye

MK TIK-2.3 Pa3pabarsiBaeT neTabHbIC
(yHKIMOHAIBHBIE U JIOTUYECKHE Cre(pUKauu
IPOTPaMMHBIX KOMIIOHEHTOB, BKITIOUasi OITUCAHHE
QITOPUTMOB, CTPYKTYP AaHHBIX U UHTEpPEcoB
B3aUMOJICHCTBUS

3HaThb:
I1K-2.3/311 OcHOBHBIE BUBI U CIIOCOOBI
JTUCTAHIIMOHHOTO 30HANPOBAHUS M XapaKTePUCTUKHU
(bOpMUPYEMBIX C UX MIOMOIIHI0 CHUMKOB U U300paKeHUN
[1K-2.3/362 MeToasl onMcanus aiIrOPUTMOB U OCHOBHBIC
MIPUHITUTIBI TOCTPOSHUS (PYHKIIMOHAIBHBIX B JIOTHYECKUX
crienuuKaIui mTporpaMMHOTO 00eCIICYeHUS




YMeTs:
[MK-2.3/¥Ym1 YMm1 npoBoauTh OlieHKY GoTorpaduueckoro
KauecTBa adpPOKOCMHUECKIX U300paKCHUN U aHAIIN3
COOTBETCTBHUS €T0 33/IaHHBIM B T3 Ha CHEMKY MapameTpam

[1K-2.3/YM2 MaremaTnyecku rpaMOTHO (pOpPMYIHPOBAThH
3aqa4yy pacro3HaBaHus, (OpMaIn30BaTh aITOPUTMBI
pacro3HaBaHMs B BUE MOLIArOBBIX ONUCAHUH

Bnanets:
[1K-2.3/HB1 HaBeIikaMu OIIEHKH KaueCTBEHHBIX
XapaKTEePUCTUK MCIIOJIb3YEMOM MTPH a3pOChEeMKE
doTtorpaduueckoii anmaparypsl 1 COOTBETCTBUS UX
pelaemoit 3a1aye
[1K-2.3/HB2 HaBbikamu OTIMCaHMSI AJITOPUTMOB
pacro3HaBaHusi 00pazoB

bazoBrrit

NJK T1K-2.1 ®opmanusyeT u aHaJIU3upyeT
BBICOKOYPOBHEBbIE TPEOOBAHUS K TPOrPaMMHOMY
o0ecrevyeHnIo

3HaTh:
[1K-2.1/3u1 MeToas! 1 cpecTBa MOWCKA U MTOTYUYEHUS,
CHUCTEMaTHU3aINH U 00pabOTKH adPOKOCMHUUYECKON
uH(bOpMaIUU U CHUMKOB MECTHOCTHU
[1K-2.1/382 TpeboBaHus1, IpeIbIBIsIEMbIE METOJAMHU U
aJIrOpUTMaMH pacro3HaBaHMs 00Pa30B K pean3youuM
UX MPOTrPAMMHBIM CPEACTBAM

YMeTsb:
[1K-2.1/Ym1 TlnanupoBaTh MpOIECCH U ATAIbI
00paboTku(moaydeHust) JaHHbIX (poTorpaduydeckoi,
OTNTHUKO-3JIEKTPOHHOU U APYTUX BUJIOB a3POKOCMUYECKUX
CHEMOK JJIsl pELICHUS OIPEIEIIEHHOTO KpyTra
MIPOM3BO/ICTBEHHBIX U HAyUYHBIX 3a]a4
[TK-2.1/YM2 dopmann3oBaTh BHICOKOYPOBHEBBIC
TpeOOBaHMS K TPOTPAMMHOMY O0ECIICUCHHIO /TS 3a/1a4
pacro3HaBaHusi 00pazoB

bazosniit

MK TIK-2.2 O00CHOBBIBAaET BBIOOP CUCTEMHBIX PEIICHUI
U YIPaBJISIET apXUTEKTYPHBIMU KOMIIPOMHUCCAMU TIPU
POEKTHUPOBAHUH IPOTPAMMHOT0 00eCTIeueHuUs

3HaTh:
[1K-2.2/3u1 OcHOBBI 1 pU3NYECKHE TPUHITUIIBI
perucTpaIuy a3poKOCMUIECKON HHPOPMAIUH O
MECTHOCTH
[1K-2.2/362 OcHOBHBIE MOJIECTTH TIPEICTABIICHUS JAHHBIX B
CUCTEMaXx paclo3HaBaHUs, CBSI3aHHbIE C HUMH MPUHIUIIBI
pacno3HaBaHMsl, OCHOBHBIE METO/ABI M aJITOPUTMBbI
NPUHATHA PEIIeHUH B CCTEMax pacrno3HaBaHMUs,
MIPUHLIUIIBI IOCTPOCHUS CUCTEM PacClO3HABAHUS

YMerTsb:
[TK-2.2/Ym1 OcymiecTBasiTh BHIOOP adPOKOCMUYECKUX
CHUMKOB, MOJTy4aeMBbIX Pa3InYHBIMUA CUCTEMAMHU U
KOMILJIEKCaMH TUCTAaHIIMOHHOTO 30HUPOBaHUS, B
3aBHCHMOCTH OT PElIaeMbIX MPAKTUYECKUX UITU
HCCJIEZIOBATENbCKUX 3a1a4




[1K-2.2/YM2 OG0CHOBBIBAaTH BEIOOP apXUTEKTYPHBIX
pEIIeHUI TTPH MMOCTPOSHUU CUCTEM PACTIO3HABAHUS
o0pa3oB

[TK-2.2/YM3 O60CcHOBBIBAaTH BEIOOP TOIXOMASIICH MOICIIN
OTIMCAHWsI TAaHHBIX U MPABHJIO MIPHHSATHUS PEIICHUS,
OILIEHUBATh TOYHOCTh PACIIO3HABAHUS BHIOPAHHBIM
AITOPUTMOM

MK I1K-2.3 Pa3paGaTsiBaeT feTaabHbIE
(GYHKIIMOHATBHBIE U JIOTUYECKHUE CTICIU(UKAITIT
MIPOTrPaMMHBIX KOMIIOHEHTOB, BKJTFOUAst OMTMCAHNE
aJITOPUTMOB, CTPYKTYP AaHHBIX U HHTEP(EHCOB
B3aMMOJICHCTBUS

3HaTh:
[1K-2.3/311 OCHOBHBIE BUIBI U CIIOCOOBI
JUCTAHIIMOHHOTO 30HANPOBAHUS U XapaKTEPUCTUKHI
(bOpMHUPYEMBIX C UX TOMOIIBI0 CHUMKOB ¥ M300payKeHUI
[TK-2.3/312 MeToapl onrcaHus anrOPUTMOB U OCHOBHBIE
MPUHIIUTIBI TOCTPOCHUS (PYHKITMOHATBHBIX M JIOTHYECKUX
cneur(UKaui mporpaMMHOTO 00ecreueHHs

YMerTsb:
[TK-2.3/YMm1 YMm1 npoBoauTh O1IeHKY (hoTorpadruaeckoro
KauecTBa adPOKOCMHUYECKUX U300paKeHUN U aHAIIn3
COOTBETCTBUS €r0 3aJJaHHbIM B T3 Ha CheMKY MapaMeTpam
[1K-2.3/YM2 Maremarudecku rpaMOTHO (hOPMYITHPOBATh

3aJauy pacro3HaBaHUsl, (POpPMaIN30BaTh aJIrOPUTMBI
pacno3HaBaHMsI B BHJI€ NOIIArOBBIX ONMHUCAHUN

[Toporossiii

NAK IIK-2.1 ®opmanuzyeT U aHaIU3UPYyET
BBICOKOYPOBHEBBIE TPEOOBaHHS K IPOrPAMMHOMY
o0ecreueHHIo

3HaThb:
[TK-2.1/3u11 MeToas! u cpencTBa MOUCKA U TIOTyUYEHUS,
cUCTEeMaTu3aluu U 00pabOTKU a3POKOCMUYECKOM
uH(GOPMAIIUU ¥ CHUMKOB MECTHOCTHU
[TK-2.1/382 TpeboBaHus, IPEAbSIBIIEMbIE METOIAMHU 1
AITOPUTMAMH PACTIO3HABAHHS 00Pa30B K PEaTU3YIOLTUM
WX MIPOTPAMMHEIM CPEACTBAM

MK ITK-2.2 O60CHOBBIBa€T BHIOOP CUCTEMHBIX PEIICHUIN
U YIPaBJSIET apXUTEKTYPHBIMU KOMIIPOMHCCAMU TIPU
NPOEKTHPOBAHUH MPOTPAMMHOTO 00€CIICUCHUS

3HaTh:
[1K-2.2/3u1 OcHOBBI ¥ pU3HUECKHE TPUHITUTIBI
perucTpary a3poKOCMUIECKON HHGOPMAIUH O
MECTHOCTH
[TK-2.2/352 OcHOBHBIC MOJIEIIH MIPEICTABICHUS TAHHBIX B
CUCTEMaXx paclio3HABaHUs, CBSI3aHHBIC C HUMH IPUHITUIIBI
pacro3HaBaHMsl, OCHOBHBIC METOBI M aJITOPUTMBI
MPUHSATHS PEIICHUH B CHCTEMaxX pacro3HaBaHUs,
MPUHIIUTIBI IOCTPOCHUS CUCTEM PACIIO3HABAHUS




MK ITK-2.3 Pa3zpabarbiBaeT AeTaIbHbIE
(yHKIMOHAIBHBIE U JIOTUYECKHE CreM(pUKauu
IPOTPaMMHBIX KOMIIOHEHTOB, BKITIOUasi OITUCAHHE
AITOPUTMOB, CTPYKTYP AaHHBIX U UHTEPPEcoB
B3aUMOJICHCTBUS

3HaThb:
I1K-2.3/311 OcHOBHBIE BUBI U CIIOCOOBI
JTUCTAHIIMOHHOTO 30HANPOBAHUS M XapaKTePUCTHKHI
(bOopMUPYEMBIX ¢ UX MIOMOIILI0 CHUMKOB U U300pakKeHUN
[1K-2.3/362 MeTobl onMcanus aiIrOPUTMOB U OCHOBHBIC
MIPUHITUIIBI TOCTPOSHUS (PYHKIIMOHAIBHBIX B JIOTHYECKUX
crienuuKaIui mIporpaMMHOTO 00eCTIeYeHUS

3. [IIxajga oneHuBaHUA

OueHka

Kpurepun oniennBanus (nepeueHs copmupoBanabix MIK/3YB)

OTIn4HO

[1K-2.1 ®opmanu3yeT U aHAIM3UPYET BEICOKOYPOBHEBBIEC TPEOOBAHUS K
IpOTrpaMMHOMY 00€CIIeUEeHUI0
ITK-2.1/311 MeToas! u cpecTBa OUCKA U TTONYYEHUs, CHCTEMaTH3aIuHU |
00pabOTKH a3pOKOCMUYECKOI HH(OPMAIIUK M CHUMKOB MECTHOCTH
[1K-2.1/312 TpeGoBaHus, NpeaAbIBIIEMbIE METOIAMH U AITOPUTMAMH
pacro3HaBaHus 00pa30B K PEATU3YIOLUIUM UX IPOrPAaMMHBIM CPEICTBAM
[TK-2.1/Ym1 IInanupoBaTh MpoIeccs U ATarbl 00paboTKH(IOTyYeHHUsT) TaHHBIX
¢oTorpaduueckoii, ONTUKO-3TEKTPOHHON U IPYTUX BUJOB a9POKOCMHUUECKUX
CHEMOK JIJIsl pEIICHHsI ONPEACTICHHOTO KpyTa MPOU3BOJCTBEHHBIX M HAYYHBIX 3a/1a4
[1K-2.1/YM2 ®opmanu3oBarh BBICOKOYPOBHEBBIE TPEOOBaHUS K IPOTPAMMHOMY
o0ecriedeHnIo ISl 3a7a4 pacro3HaBaHus 00pa3oB
[TK-2.1/HB1 MeTonamu 1utaHUpOBaHUS a3POCHEMOYHOTO TIPOIECCa st
NOJTYYEHUs! U300paXKEeHUH ¢ 3aJaHHBIMH MTapaMeTpaMu
[1K-2.1/HB2 HaBblkamMu IpOBEACHUS aHATN3a TPEOOBaHUN K CICTeMaM
pacno3HaBaHus 00pa3oB




[1K-2.2 O60CcHOBBIBAET BEIOOP CUCTEMHBIX PEIICHUH U YIIPABISAET
APXUTEKTYPHBIMUA KOMIIPOMHUCCAMU TPU IPOSKTUPOBAHUU TIPOTPAMMHOTO
obecrieyeHus
[1K-2.2/3u1 OcHOBBI U pU3NUECKHE TPUHIUITBI PETUCTPALUN a9POKOCMUYECKOM
UH(POPMAIIUN O MECTHOCTH
ITK-2.2/382 OcHOBHBIC MOJIEIH MIPEICTABICHHS JAHHBIX B CHCTEMaX
pacro3HaBaHusl, CBI3aHHbIE C HUMHU MIPUHIUITBI pACcTIO3HABAHUS, OCHOBHBIC
METO/BI ¥ AITOPUTMBI IPUHSATHUS PEUICHUI B CUCTEMaX PacliO3HABAHUSA,
MPUHIUIIBI IOCTPOEHHUS CUCTEM PACIIO3HABAHUS
[TK-2.2/Ym1 OcymiecTBasTh BHIOOP a9POKOCMUUECKUX CHUMKOB, TTOJIy4aeMBbIX
pa3IMYHBIMU CUCTEMAMU U KOMILUIEKCAMU JUCTAHIIMOHHOTO 30HUPOBAaHUS, B
3aBUCUMOCTHU OT PELIAEMbIX MPAKTUYECKUX WM UCCIIEI0BATENBCKUX 3a]1a4
[1K-2.2/YM2 OG0CHOBBIBAaTh BEIOOP apXUTEKTYPHBIX PELICHUNA PU TOCTPOSCHUH
CHCTEM pacIio3HaBaHUs 00pa3oB
[TK-2.2/¥YM3 O60CHOBBIBATH BBIOOP TOAXOSIICH MOJEITH OMIHUCAHUS TAHHBIX U
MIPABUIIO MIPUHSTHUS PEIICHHSI, OIICHIUBATh TOYHOCTh PACTIO3HABAHUS BEIOPAaHHBIM
aJTOPUTMOM
[TK-2.2/HB1 Metonamu c6opa 1 OIICHKH KauyeCcTBa MPOCTPAHCTBEHHOMN
uHGOpPMAIUH, UMEIOIIEH 3HAUCHUS ISl IOJATOTOBKU U peau3allii IPOEKTOB B
COOTBETCTBYIOIIUX chepax mpodeccrHoHanbHON AESITETLHOCTH
[1K-2.2/HB2 HaBblkaM¥ OCTPOCHHS ABTOMATH3UPOBAHHBIX CHCTEM U aJITOPUTMOB
pacrno3HaBaHwsl, OIICHKU MX dPGEKTUBHOCTH MPUMEHUTENHHO K perraeMoin
MIPUKIIAJIHON 3a]a4e

[1K-2.3 Pa3pabarbiBaeT aeTanbHbie PYHKIIMOHAIBHBIC U JIOTHICCKHE
cnenupuKauy NporpaMMHBIX KOMIIOHEHTOB, BKIIIOYas OMMCAHUE aITOPUTMOB,
CTPYKTYP JTaHHBIX U HHTEP(EHCOB B3aMMOACHCTBUSA
[1K-2.3/311 OcHOBHBIE BUJIBI K CTIOCOOBI TUCTAHIIMOHHOTO 30HANPOBAHUS U
XapaKTePUCTUKH POPMHUPYEMBIX C UX MOMOIIbI0 CHUMKOB U N300pakeHn i
[1K-2.3/362 MeToasl onucanus aifTOPUTMOB U OCHOBHBIC IPUHIIUAIIBI TTIOCTPOCHHMS
(GYHKIMOHAIBHBIX U JOTHYECKUX crerupUKauil mporpaMMHOro o0ecredeHus
[1K-2.3/Ym1 YM1 npoBoauTh O1eHKY oTorpadmueckoro kauecTna
A9POKOCMUYECKUX M300paKeHUI M aHAJIN3 COOTBETCTBHS €T0 3a7aHHBIM B T3 Ha
CHEMKY MapameTpam
[1K-2.3/YM2 Maremarndecku rpaMOTHO (hOPMYITMPOBaTh 3a]1ady paclio3HaBaHUs,
(dbopmManu30BaTh AITOPUTMBI PACIIO3HABAHUS B BUJE MOIIATOBBIX OMHCAHUM
[1K-2.3/HB1 HaBbikamMu OIIEHKH Kau€CTBEHHBIX XapaKTEPUCTUK HUCTIOIB3YEeMOM
npu aspocreMke GpotorpaduuecKoi anmaparypbl 1 COOTBETCTBUS UX pEIIaeMOit
3aaue
[1K-2.3/HB2 HaBbikamu OTIMCaHMsI aJITOPUTMOB pacrio3HaBaHUs 00pa3oB

Xopouio

[1K-2.1 ®opmanu3yeT u aHATU3UPYET BHICOKOYPOBHEBBIC TPEOOBAHMS K
MIPOrpaMMHOMY 00€CTICUCHHIO
[1K-2.1/311 MeToas! 1 cpeAcTBa MOUCKA M TTOTYUYEHHUS, CHCTEMAaTU3AINH |
00paboTKH a3pOKOCMUYECKON HH(POPMAIIMA U CHUMKOB MECTHOCTH
[1K-2.1/382 TpeOGoBaHus1, IpeIbIBIICMbIC METOJIAMU U aJITOPUTMAMHU
pacrno3HaBaHMs 00pa30B K pean3yIOLUUM UX IPOrPaMMHBIM CpPeICTBAM
[TK-2.1/Ym1 TlnaaupoBaTh MpoIecChl U 3Tarnbl 00padOTKU(TIOMYyUYESHUS ) TAaHHBIX
dororpadpuueckoit, ONTUKO-3IEKTPOHHOMN U JPYTUX BUAOB a9POKOCMHYECKHUX
CHEMOK ISl pEIICHUS ONPEENIEHHOTO Kpyra MPOMU3BOICTBEHHBIX U HAYYHBIX 3a71a4
[TK-2.1/YM2 dopmanu3oBaTh BBICOKOYPOBHEBBIE TPEOOBAHUS K MPOTPAMMHOMY
o0OecTieueHHUIO JIJIs 3a/1a4 paciio3HaBaHUs 00pa3oB




[1K-2.2 O60CcHOBBIBAET BEIOOP CUCTEMHBIX PEIICHUH U YIIPABISAET
APXUTEKTYPHBIMH KOMIIPOMHCCAMU IIPU MPOEKTUPOBAHUU IIPOrPAMMHOTO
obecrieyeHus
[1K-2.2/3u1 OcHOBBI U pU3NUECKHE TPUHIUITBI PETUCTPALUN a9POKOCMUYECKOM
UH(POPMAIIUN O MECTHOCTH
ITK-2.2/382 OcHOBHBIC MOJIEIH MIPEICTABICHHS JAHHBIX B CHCTEMaX
pacro3HaBaHusl, CBI3aHHbIE C HUMHU MIPUHIUITBI pACcTIO3HABAHUS, OCHOBHBIC
METO/Ibl ¥ AJITOPUTMBI IPUHATHS PEUIEHUN B CUCTEMAaxX paclo3HaBaHUs,
MPUHIUIIBI IOCTPOEHHUS CUCTEM PACIIO3HABAHUS
[TK-2.2/Ym1 OcymiecTBisTh BBIOOP a9POKOCMUYECKHX CHUMKOB, TIOTY4aeMBIX
pa3IMYHBIMU CUCTEMAMU U KOMILUIEKCAMU JUCTAHIIMOHHOTO 30HUPOBAaHUS, B
3aBUCUMOCTHU OT PELIAEMbIX MPAKTUYECKUX WM UCCIIEI0BATENBCKUX 3a]1a4
[1K-2.2/YM2 OG0CHOBBIBAaTh BEIOOP apXUTEKTYPHBIX PELICHUNA PU TOCTPOSCHUH
CUCTEM pacIo3HaBaHMs 00pa3oB
[TK-2.2/¥YM3 O60CHOBBIBATH BBIOOP TOAXOSIICH MOJEITH OMIHUCAHUS TAHHBIX U
MIPABUIIO MIPUHSTHUS PEIICHHSI, OIICHIUBATh TOYHOCTh PACTIO3HABAHUS BEIOPAaHHBIM
aJTOPUTMOM

[1K-2.3 Pa3pabarbiBaeT AeTanbHbie (PYHKIIMOHAIBHBIC U JIOTHICCKHE
cnenugpuKauy NporpaMMHBIX KOMIIOHEHTOB, BKIIIOYas OMMCAHUE aITOPUTMOB,
CTPYKTYP IaHHBIX M HHTEP(PEHCOB B3aUMOACHCTBUSA
[1K-2.3/311 OcHOBHBIE BUJIBI M CTIOCOOBI TUCTAHIIMOHHOTO 30HANPOBAHUS U
XapaKTePUCTUKH POPMHUPYEMBIX C UX MOMOIIbI0 CHUMKOB U M300pakeHn i
[1K-2.3/362 MeToabl onMcanus aifTOPUTMOB U OCHOBHBIC IPUHIIUAIIBI TTOCTPOCHHS
(GYHKIMOHAIBHBIX U JOTHYECKUX creuUKauil MporpaMMHOro o0ecredeHus
[1K-2.3/YMm1 YM1 nipoBoauTh O1eHKY oTorpadmueckoro kauecTna
APOKOCMUYECKUX M300paKeHUI M aHAJIN3 COOTBETCTBHS €T0 3a7aHHBIM B T3 Ha
CBHEMKY MapameTpam
[1K-2.3/YM2 Maremarndecku rpaMOTHO (hOPMYITHPOBATh 3a]1ady paclio3HaBaHUs,
(dbopmanu30BaTh AITOPUTMBI PaCIIO3HABAHUS B BUJE MMOIIATOBBIX OMHCAHHM

VYnosnerBopure
JIBHO

[1K-2.1 ®opmanu3yeT U aHAIM3UPYET BEICOKOYPOBHEBBIE TPEOOBAHUS K
IpOTrpaMMHOMY 00€CIIeUeHUI0
[TK-2.1/311 MeToap! 1 cpecTBa MOUCKA U TTONYUYEHUs, CHCTEMaTH3aIuH! |
00pabOTKH a3pOKOCMUYECKOH HH(OPMAIIUY M CHUMKOB MECTHOCTH
[1K-2.1/312 TpebGoBanus, NpeaAbIBIIEMbIe METOIAMH U AITOPUTMAMHU
pacrno3HaBaHus 00pa30B K PeaTM3yIONUM X TPOrPAMMHBIM CPEICTBAM

[1K-2.2 O60cHOBBIBaET BHIOOP CUCTEMHBIX PEIICHUH U YIIPABIISET
ApPXUTEKTYPHBIMU KOMIIPOMHUCCAMU MPU IPOEKTUPOBAHUU IPOTPAMMHOTO
oOecriedyeHus
[1K-2.2/3u1 OcHOBBI U pU3HYECKHE TPUHITUIIBI PETUCTPAIITH a3POKOCMUYECKOM
nH(pOpMaIu 0 MECTHOCTH
[1K-2.2/362 OcHOBHBIE MOJIETH MPECTABICHUS JaHHBIX B CHCTEMax
pacno3HaBaHUsl, CBA3aHHbIE C HUMU MTPUHIIMIIBI pACIIO3HABAHUS, OCHOBHbBIE
METO/bI ¥ aJITOPUTMBI PUHATHUS PELUICHUH B CHCTEMaX paclio3HaBaHUs,
MPUHLIUIIBI TOCTPOCHUS CUCTEM PaClO3HABAHUS

[TK-2.3 Pa3zpabarbiBaeT qeTanbHble PYHKIMOHAIBHBIE U JIOTHIECKUE
crierupUKAIIU POTPAMMHBIX KOMIIOHEHTOB, BKIIIOYas OMMCAHUE AITOPUTMOB,
CTPYKTYp JAaHHBIX U UHTEP(HEHCOB B3aUMOICHCTBUS
[TK-2.3/311 OcHOBHBIE BUBI U CTIOCOOBI AUCTAHIIMOHHOTO 30HAUPOBAHUS U
XapaKTePUCTUKHU (POPMHUPYEMBIX C UX MTOMOIIBIO CHUMKOB U M300pakeHni
[1K-2.3/312 MeTtoab! onrcaHust aATOPUTMOB H OCHOBHBIE IPUHITUITBI IIOCTPOCHHS
(YHKIIMOHAIBHBIX U JIOTHYECKUX CIEIM(PHUKALNN TPOrPaMMHOTO 00eCTIeUeHUs

Heynosne-
TBOPUTCIILHO

Pesynbrarsl 00yueHus He cOPMUPOBAHBI HAa JOCTATOYHOM YPOBHE




4. KoHTpobHBIC MEPONIPUATHSA MO TUCHHUIINHE

Bun xonTpoms ®opma KoHTpos1/OLIEHOYHOE CPEACTBO

Texymuit kouTpons  |[IpocMOTp BBIMOIHEHHBIX PadoT

[TpomexxyTounas 3auer ¢ OLEHKOU
arTecTanus
Buj xoHTpOsIsA/ Hcnob3yeMble
Ne HanveHoBanue pasieia KouTposmpyem OLICHOYHBIE MAaTepPHAJIbI
n/n bie UJIK . IpomesxyT.
Texkymmi
aTrecTanus
1 |ba3oBble MaTeMaTHUYECKUE [IK-2.1 I1K-2.3 |IIpocMOTp BBIOJIHEHHBIX  |3a4eT ¢
BbIuuciieHus B Python pabor OLIEHKOM
2 [YucieHHbIE BBIYMCIEHUS C [IK-2.1 I1K-2.3 |IIpocMOTp BBIOJIHEHHBIX  |3a4eT ¢
NumPy pabor OLIEHKOM
3 |Busyanuzanus gaHHBIX Ha [IK-2.1 I1K-2.3 |IIpocMOTp BBINOJIHEHHBIX  |3ayeT ¢
rpagukax pabor OLIEHKOM
4 |O6pabotka n ananu3 Tabmuunbix  ([1K-2.1 TIK-2.2  |[TIpocMOTp BBIOIHEHHBIX  |3ayeT ¢
TAHHBIX T1IK-2.3 pabot OLIEHKOH
5 |Pabota ¢ 3neKTpOHHBIMH [IK-2.1 I1IK-2.2  (IIpocMOTp BBIOJIHEHHBIX  |3a4eT ¢
TaOIUIAMHU U ONITUMUA3ALIHAS T1IK-2.3 pabot OLIEHKOH
6 |CuMBOIbHBIE BBIYHCIIECHMS B [IK-2.1 ITIK-2.3 |IIpocMOTp BBIOJIHEHHBIX  |3a4eT ¢
oubmorexe SymPy pabot OLICHKOM
7 |ABromaruzanus Berunuciaenuii u - (IIK-2.1 TIK-2.2  |IIpocMOTp BBINOIHEHHBIX  |3aueT C
reHepalu OTYETOB [IK-2.3 pabor OLIEHKOM
8 |Hayunsle Beruncienus ¢ SciPy [IK-2.1 I1K-2.3 |IIpocMOTp BBIOJIHEHHBIX  |3a4eT ¢
pabot OLICHKOM
9 |O06paboTka CUTHAIOB U [IK-2.1 I1K-2.3 |IIpocMOTp BBIOJIHEHHBIX  |3a4eT ¢
CTEKTpaJIbHBINA aHATU3 pabor OLIEHKOM
10 [Pa3pabotka BeO-cepBuca s [IK-2.1 I1IK-2.2  (IIpocMOTp BBINOJIHEHHBIX  |3a4eT ¢
MaTEeMaTU4YEeCKUX BBIYMCICHUN [IK-2.3 pabor OLICHKOU

5. Ilopsaaok nmpoBeeHs MPOMEKYTOUYHOM aTTeCTAIUMN

[lopsnox mpoBeeHMsT NPOMEKYTOUHOM  arTecTallud  PENIaMEHTHPYETCS  JIOKaJIbHBIMU
HOPMaTUBHBIMU aKTaMU YHHMBEPCUTETA!
- Ilonmoxenuem o Qopmax, NEPUOJUYHOCTH, TOPAIKE TEKYIIEro KOHTPOJS YCIIEBAEMOCTH H
MPOMEXYTOYHOM aTTecTaui OOy4aroIuXcsi 10 OCHOBHBIM 00pa30BaTelIbHBIM IpOrpaMMaM
BBICIIIETO O0pa3oBaHMsA — MporpaMMmaM OakajlaBpuaTa, HMporpaMMaM CHEIHAIUTETa, MporpaMmmamM
MarucTpaTypbl B QenepaJbHOM TOCYIapCTBEHHOM OIO/DKETHOM 00pa30BaTeIbHOM YUPEKIACHUU
BbICIIEr0 00pazoBaHusa «MOCKOBCKHI TOCYJapCTBEHHBIN YHHBEPCUTET T'€OE3UU U KapTorpadum»,
1.6 «Opranu3zanys 1 NpoBeIeHUE MPOMEKYTOUHOM aTTeCTaLN.
- TlonoxxeHneM O TMOPSAKE OCYLIECTBICHHS 00pa30BaTEIbHOTO IMPOLECca, MPOBEICHHUS TEKYIIETo
KOHTpOJISl YCIIEBAEMOCTHM M IPOMEXKYTOYHOW arTecTalud OOydyaroluuxcsi C [PUMEHEHUEM
SNIEKTPOHHOTO OOyYeHUS W AMCTAHIMOHHBIX OOpa30BATENIbHBIX TEXHOJIOTUH B (QenepaibHOM
TOCYIJapCTBEHHOM  OIO/[DKETHOM  00pa30BaTebHOM  YUPEKACHWU  BBICIIETO  0Opa30BaHMSA
«MOCKOBCKHI TOCYIapCTBEHHBI YHUBEPCUTET Teofe3uu M Kaprorpadpum», 1n.8 «IIpoBenenue
IIPOMEXKYTOYHOM arrectauuu ¢ npumeHenuem 20 u JJOT».

Ilpomesxcymounas ammecmayus. 3auem ¢ oyeHkou, 6 cemecmp.

JuddepeHnpoBaHHBIN 3a4eT MO AUCIUIUIMHE MPOBOAUTCS B (OpPME TECTHPOBAHUS C IIEJIBIO
UTOTOBOH OIIEHKH OCBOCHHEIX 3HAHUN Y KOMIIETECHIIHHN.




dopma U KpUTEpUU OLEHKU JTOBOJSATCS IO CBEACHUS CTYJEHTOB MpernojaBareieM 0 Hadyalla 3a4eTa.
CryneHtam OyaeT NpeIIOKEeH TEeCT, COCTOALIMI M3 MATUIAECATH BOIPOCOB 3aKPHITOrO THUIA C
HECKOJIbKMMHU BapuaHTaMu oTBeTa. Ha BbimonHeHue Bceit paboThl OTBOIUTCS IIECTHAECAT MUHYT, B
TEUEHHE KOTOPBIX 3allpelllaeTcss HCIOJIb30BaHUE JIIOOBIX BCIOMOTATENbHBIX MaTepuajoB H
AIEKTPOHHBIX YCTPOUCTB.

HtoroBas orieHKa BBHICTaBISIETCSI HA OCHOBAaHUU KOJIMYECTBA MPABUIIBLHBIX OTBETOB. JlJisl MoOMydeHUs
OLIEHKH «OTIMYHO» HeoOxonuMo BepHO oTBeTUTh Ha 90-100% Bompocos, uTo coorBeTcTBYeT 45-50
MpaBWIbHBIM oTBeTaM. OneHKa «xopomio» craButcs 3a 70-89% npaBuibHbIX 0TBETOB (35-44), B TO
BpeMS Kak Ui OLEHKU «yIOBJIETBOPUTENIBHO» JOCTATOYHO MOKa3aTh pe3yasrar B 55-69% (28-34
MpaBWIbHBIX  OoTBeTa). Pesymbrar  Hmxke  55%  mpaBWIIBHBIX ~ OTBETOB  INpPHU3HAETCSA
HEY/IOBJIIETBOPUTEIHHBIM.

6. OnleHOYHbIE MaTePUAJIbl TEKYLIEr0 KOHTPOJIA

Pa3zoen 1. bazoevie mamemamuueckue eviuucienusn ¢ Python
Konmponupyemvie /K I1K-2.1 1IK-2.3

Tema 1.1. Cmanoapmuwiii mooyns math
dopma KOHTPOJIs1/01IeHOYHOE cpencTBO: [IpocMOTp BBITIOTHEHHBIX padoT

Tema 1.2. Mooyns cmath 0151 KOMNIEKCHBIX Yuce
®dopma KOHTPOJIS/OIIEHOYHOE CpeacTBO: [IpocMOTp BBITTOTHEHHBIX paboOT

Tema 1.3. Mooynu decimal u fractions
dopma KOHTPOJIs1/01IeHOYHOE cpencTBO: [IpocMOTp BBITIOITHEHHBIX padoT

Pa3zoen 2. Yucnennvie evtuucnenusn c NumPy
Konmponupyemvie U/JK: I1K-2.1 1IK-2.3

Tema 2.1. OcHnoswl pabomol ¢ maccusamu NumPy
®opma KOHTPOJI/0LIeHOYHOE cpeacTBO: [IpocMOTp BBIOTHEHHBIX paboOT

Tema 2.2. Mamemamuueckue onepayuu 6 NumPy
®dopma KOHTPOJIS/OIIEHOYHOE CpeacTBO: [IpocMOTp BBITTOTHEHHBIX paboOT

Tema 2.3. Jluneiinas anceopa 6 NumPy
®dopma KOHTPOJIA/0LIeHOYHOE cpeacTBO: [IpocMOTp BBIOTHEHHBIX paboOT

Pa3zoen 3. Buzyanuzauusa oannulx na zpagurkax
Konmponupyemvie U/JK: I1K-2.1 1IK-2.3

Tema 3.1. bubnuomexa Matplotlib
dopma KOHTPOJIs1/01IeHOYHOE cpencTBO: [IpocMOTp BBITIOITHEHHBIX padoT

Tema 3.2. Unmepaxmusnas suzyanuzayus c¢ Plotly
®dopma KOHTPOJIIS/OIIEHOYHOE CpeacTBO: [IpocMOTp BBITTOTHEHHBIX paboOT

Tema 3.3. Cneyuanuzuposanuas 6u3yaiu3ayus
®dopma KOHTPOJIA/OLIeHOYHOE cpeacTBO: [IpocMOTp BBIOTHEHHBIX paboOT

Pa3zoen 4. Oopadomka u ananu3z madauuHbIX OAHHBIX



Konmponupyemwie H/IK: IIK-2.1 IIK-2.2 IIK-2.3

Tema 4.1. Ocnoswl pabomul ¢ Pandas
dopma KOHTPOJIs1/01IeHOYHOE cpencTBO: [IpocMOTp BBITIOTHEHHBIX padoT

Tema 4.2. Ilpeobpazosanue u azpecayusi OGHHbIX
®dopma KOHTPOJIS/OIIEHOYHOE CpeacTBO: [IpocMOTp BBITTOTHEHHBIX pabOT

Tema 4.3. Cmamucmuueckuu anaius 6 Pandas
dopMa KOHTPOJISI/OTIIECHOYHOE CpeaCTBO: [IpOCMOTp BBITIOTHEHHBIX paboT

Pa3zoen 5. Paboma c 31eKmpoHHbIMU MAOIUUAMU U ORMUMU3AUUA
Konmponupyemwie H/IK: IIK-2.1 [IK-2.2 IIK-2.3

Tema 5.1. Hnmeepayus c Excel
®opma KOHTPOJI/0OLIEeHOYHOE cpeacTBO: [IpocMOTp BBIOTHEHHBIX paboOT

Tema 5.2. Mnoconomounas u MHO20NPOYECCOPHAsL ONMUMUSAYUS
dopma KOHTPOJIS/OIIEHOYHOE CpeacTBO: [IpocMOTp BBITTOTHEHHBIX paboOT

Tema 5.3. I'enepamopol u umepamopwvi 015 00pabomKu OONLULUX OAHHBIX
dopma KOHTPOJIs1/01IeHOYHOE cpencTBO: [IpocMOTp BBITIOTHEHHBIX padoT

Pa3zoen 6. Cumeonvhuie eviuucnenusn ¢ ouoauomexe SymPy
Konmponupyemvie /K I[1K-2.1 1IK-2.3

Tema 6.1. OcHo6bl CUMBOILHOU MAMEMAMUKU
dopMa KOHTPOJISI/OIIECHOYHOE CpeaCTBO: [IpoCcMOTp BBITIOTHEHHBIX padoT

Tema 6.2. Mamemamuueckuii ananusz 8 SymPy
®dopma KOHTPOJIS/OIIEHOYHOE CpeacTBO: [IpocMOTp BBITTOTHEHHBIX paboOT

Tema 6.3. Jluneiinas aneebpa u OUCKpemuas Mamemamuxa
®dopma KOHTPOJI/0OLIeHOYHOE cpeacTBO: [IpocMOTp BBIOTHEHHBIX paboOT

Pa3zoen 7. Aémomamu3sayus eb14ucieHull U 2eHepayun Omuemos
Konmponupyemwie H/IK: IIK-2.1 IIK-2.2 [IK-2.3

Tema 7.1. Aegmomamusuposanroe hopmuposanue omuemos
®dopma KOHTPOJI/OLIeHOYHOE cpeacTBO: [IpocMOTp BBIOTHEHHBIX paboOT

Tema 7.2. Unmezpayus u agmomamusayus paboyux npoyeccos
dopma KOHTPOJIs1/01IeHOYHOE cpeicTBO: [IpocMOTp BBITIOIHEHHBIX padoT

Pazoen 8. Hayunvie eviuucnenus c SciPy
Konmponupyemvie U/IK: 1IK-2.1 I1K-2.3

Tema 8.1. Yucnenuvie memoovt onmumMu3ayuu
®dopma KOHTPOJIS/OIIEHOYHOE CPpeacTBO: [IpocMOTp BBITTOTHEHHBIX paboOT

Tema 8.2. Hnmepnonayusa u annpokcumayust



dopma KOHTPOJIs1/01IeHOYHOE cpeicTBO: [IpocMOTp BBITIOIHEHHBIX padoT

Tema 8.3. Yucnennoe unmeepuposanue u Oy
®opma KOHTPOJI/0LIeHOYHOE cpeacTBO: [IpocMOTp BBIOTHEHHBIX paboOT

Pazoen 9. Oopabomka cuznanos u cneKmpaibHolil AHAIU3
Konmponupyemvie /K I1K-2.1 1IK-2.3

Tema 9.1. I'enepayus u ananuz cueHanio8
®opma KOHTPOJI/0LIeHOYHOE cpeacTBO: [IpocMOTp BBIOTHEHHBIX paboOT

Tema 9.2. Ilpeobpazosanus Dypve
®dopma KOHTPOJIS/OIIEHOYHOE CpeacTBO: [IpocMOTp BBITTOTHEHHBIX paboOT

Pazoen 10. Pazpabomka eed-cepsuca 011 mamemamuieckKux 6bluucieHuil
Koumponupyemwie H/IK: 1IK-2.1 IIK-2.2 [1K-2.3

Tema 10.1. Coz0anue REST API 015 gbluuciumenbHuix cepeucos
dopma KOHTPOJIS/OIIEHOYHOE CpeacTBO: [IpocMOTp BBITTOTHEHHBIX paboOT

Tema 10.2. Beb-unmepgeticol 0151 MamMemMamuyeckux nPuioHceHuil
dopma KOHTPOJIs1/01IeHOYHOE cpencTBO: [IpocMOTp BBITIOTHEHHBIX padoT

7. OueHoYHbIE MATEPHAJIbI IPOMEKYTOUHOM aTTeCTAlUM

6 cemecmp, 3auem c oyeHKou
Koumponupyemvie H/IK: 1IK-2.1 IIK-2.2 [1K-2.3
Bonpocsl/3ananus:
1. Kakas koHCTaHTa M3 MOIy/sl ‘Mmath’ mpeacTaBiIsieT OTHOIICHUE JJIMHBI OKPYKHOCTH K €€
pamuycy (2m)?
A. pi
B.e
C. tau
D. inf
2. Kakast ¢pynkius u3 momayias ‘math’ ucrmonb3yercs il HaXOXKACHUS HanOOIbIIIero 001Iero
nenmurens (HOJ)?
A.lecm
B. gcd
C. factorial
D. fmod
3. I gero npeaHa3zHadeH Moayib cmath’ B Python?
A. Jlnst paboTHI ¢ parioHaATBHBIMU YHCIIAMU
B. I BeIOIHEHUS onepaliid ¢ KOMIUIEKCHBIMU YUCIaMHU
C. Jlnst BBICOKOTOYHBIX I€CATUYHBIX BBIYUCICHUN
D. Jlns paGoThl ¢ MaTpuiaMu
4. Kako#t montyns Python cnenyer ucnons3oBarh UIst (PUHAHCOBBIX PacyeToB, e TpeOyercs
BBICOKAsi TOYHOCTh U KOHTPOIb HaJl OKPYTJICHHEM?
A. fractions
B. math
C. decimal



D. cmath

5. Kakas ¢ynxnust nz momyns cmath’ ucnons3yercst s nmpeoOpa3oBaHUsl KOMILJIEKCHOTO
qrclia B MOJSpHYIO (hopMy?
A. polar()
B. rect()
C. phase()
D. abs()

6. Kakoii arpubyt mMaccuBa NumPy Bo3Bpalaer KOpTex ¢ pazMepaMu MaccuBa MO KaXI0i
ocu?
A. size
B. ndim
C. dtype
D. shape
7. Yto Takoe "TpancnupoBanue” (broadcasting) B NumPy?
A. Tlpouiecc n3amenenust GopmMbl MaccuBa
B. HaGop mpaBwit [y1s1 BBIMTOTHEHUS OTIEpalliid HaJl MACCUBAMHK pa3HOU (DOPMBI
C. Ilpouecc mO31€MEHTHOTO TPUMEHEHHS PYHKLIUN K MACCUBY
D. Meton miis 00beIMHEHNS HECKOIBKUX MacCUBOB

8. Kakas ¢dynknusa w3z ‘numpy.linalg’ ucnonb3yercs ajis pemIeHUs CUCTEMBI JTHMHEHHBIX
anreOpanvecKux ypaBHCHUI?
A. inv()
B. det()
C. solve()

D. eig()
9. Uro Takoe yHuBepcanbhble pyHknun (ufunc) B NumPy?

A. OyHKIMH, KOTOpbIe pab0TaOT TOJIBKO C OTHOMEPHBIMH MaCCUBAMHU
B. ®yHkuyy, BHIIOIHSIONME TI03JIEMEHTHBIE ONIEpalliy HaJl MAaCCUBAMHU
C. OyHxmu 711 U3MEHEHUs! OPMbI MAaCCHBOB

D. ®ynkuuu uist COpPTUPOBKU 3JIEMEHTOB MaCCHUBA

10. Kakas ¢ynkmus u3 ‘numpy.linalg’® ucmonedyercs st HaxXxoXIEHUs COOCTBEHHBIX
3HAUEHHUH U COOCTBEHHBIX BEKTOPOB MaTPHUIIbI?
A. svd()
B. qr()
C. eig()
D. solve()

11. M3 xakux JBYX OCHOBHBIX KOMIIOHEHTOB COCTOMT apxuTekrypa Matplotlib?

A. Series u DataFrame
B. Figure u Axes
C. Plot u Chart
D. Layer u Canvas
12. Jlyist kaKoi 11e7Td B OCHOBHOM HCTIOJB3yeTcst onbauoreka Plotly Express?
A. JIng co3manus ciaoxHbIX 3D-Monenei
B. I OpicTpOli BU3yaIM3aliK JAaHHBIX C TIOMOIIBIO IIPOCTOTO CUHTAKCHCA
C. [Ins penakTupoBaHus H300pakeHui
D. JIy1s1 CHMBOJIBHBIX BBIYMCICHUN
13. Kakas OubOnaMoTeka cCrHenuanu3upyeTcsi Ha MOCTPOCHUH CIOXKHBIX CTAaTUCTHYECKHUX
rpa¢ukoB nosepx Matplotlib?
A. Plotly
B. NetworkX
C. Seaborn
D. Pandas

14. Jlna Bu3yanu3aly Kakux JaHHBIX IpeaHa3HaueHa Oubnmnorexka NetworkX?



A. BpeMeHHBIX psI0B
B. l'eorpadmnueckux xapt
C. I'padoB u cereit
D. ®uHaHCOBBIX OTUYETOB
15. Kakoit momyns Matplotlib ucnionbiyetcst ayis coznanus TpexmepHbix (3D) rpaduxos?
A. matplotlib.pyplot
B. mplot3d
C. mpl_toolkits.axes_gridl
D. matplotlib.widgets
16. Kakast ocHoBHasg cTpyKkTypa naHHbIX B Pandas mpencraenser co0oil OnHOMEpHBIi
WHJEKCUPOBaHHBIN MaccuB?
A. DataFrame
B. ndarray
C. Series
D. List
17. Kakoii meton ucnionibdyercsi B Pandas 11t BHIOOpKM JaHHBIX 110 METKaM HHJIEKca?
A. iloc
B. loc
C. get
D. select
18. Kakas ¢ynkmus Pandas wmcmonmb3yeTcs st TPyNIUAPOBKH JAHHBIX C IOCISAYIOIINM
MIPUMEHEHUEM arperupyronux QpyHKIui?
A. merge()
B. pivot_table()

C. groupby()
D. concat()

19. lns wero ucnonb3yercs metoa pivot table()” B Pandas?
A. JIns o6benunenus apyx DataFrame no kimtouy
B. I co3manus CBOHOM TaOIHUIIBI B CTUIIE AIEKTPOHHBIX TAOIIHUIT
C. I COpTUPOBKU JaHHBIX 110 3HAUEHUIO
D. lna ynaneHus IponyLeHHbIX 3HAYCHUN

20. Kakxoii merox Pandas wucmombsyercst mist oObeanHeHUss Heckonbkux DataFrame mo
BEPTUKAJIN I TOPUZOHTATIH?
A. join()
B. merge()
C. concat()
D. append()
21. Kakass 6mOnuoreka MCHoyb3yeTcs A 4TeHHs U 3amucu (aiinoB ¢opmara .xIsx' 0e3
HeoOxoqumocTu yctanoBku Microsoft Excel?
A. xlrd
B. xIsxwriter
C. openpyxl
D. pandas
22. Kakoit wmomyns Python mnpegnasHaueH i mNapajuleNbHBIX — BBIUYMCIEHUH C
MCTIOJIb30BaHUEM TIPOIIECCOB, a HE IIOTOKOB?
A. threading
B. asyncio
C. multiprocessing
D. concurrent.futures

23. Yto genaet xiroueBoe cioBo 'yield' B pynkuuu Python?

A. HemenyeHHO 3aBeplIaeT BHIMOTHEHUE (QYHKITUN
B. BozBpaijaer 3HaueHre U IpUOCTAaHABIMBAET BHINIOJIHEHHE, IpeBpanias QyHKIHIO B TeHEpaTop
C. Co3maeT HOBBIM IMOTOK BBIITOJITHEHUS



D. BeI3pIBaeT uCKiItO4EHUE
24. ]1ng yero mpeaHa3HaueH MOIyIb itertools’?

A. Jlna coznanus rpadudeckux nHTephencon
B. [lns paboTsl ¢ 6a3aMu JaHHBIX
C. ns co3nanust 3pGEeKTUBHBIX UTEPATOPOB IS LIUKIIOB
D. [Ins BBINOTHEHUS] MAaTEMAaTUYECKUX OTEepaluid
25. Kakas 610nroTeKa UCToNb3yeTcs Al aCHHXPOHHOTO nporpaMmmupoBanus B Python?
A. threading
B. multiprocessing
C. asyncio
D. requests
26. Kakas ¢ynkmus SymPy wucnomb3yercs UIs  MakCUMAalbHOTO  YIIPOIICHUS
MaTeMaTU9YE€CKOTO BBIPAKCHUS?
A. expand()
B. factor()
C. simplify()
D. collect()
27. Kak B SymPy BbIUMCIUTH IPOU3BOJHYIO BBIPAKEHUS?

A. integrate()
B. diff()
C. limit()
D. solve()
28. Kakas d¢ynknus SymPy w#Cmonb3yeTcss is BBIYUCICHHS HEOINPEACICHHOTO WIH
ONPENEIICHHOTO UHTerpaia’?
A. diff()
B. series()
C. integrate()
D. expand()
29. Kak B SymPy pemarorcsi cucTeMbl CAMBOJIBHBIX YPaBHEHUI?
A. C nomomipio ¢pyHkmu “solve()’
B. C nomomisto ¢pynkimu “dsolve()’
C. C nomorpio Metoaa "evalf()’
D. C nomompto ¢pynkuuu “simplify()’
30. Kakas ¢ynkmmus SymPy mo3BosisieT BBIBECTH MaTeMaTHUECKOE BhIpaKeHUE B (opmare
LaTeX?
A. pretty print()
B. latex()
C. display()
D. mathml()
31. Kakast 6ubnuoTexa UCIoNb3yeTcs s mporpammHoi reneparuu PDF-mokymeHTOB?
A. python-docx
B. python-pptx
C. ReportLab
D. Jinja2
32. Jlnsa yero nmpenHa3HaueHa ouonuoreka python-docx’?
A. lns co3nanus PDF-¢aiinos
B. lns co3nanus u uameHeHus nokymenToB Microsoft Word (.docx)
C. lns co3nanus npe3eHranuii PowerPoint
D. J1nsa paGotsl ¢ Tabnunamu Excel
33. Kakyto poinb BBINOJHSET 1abaoHn3aTop Jinja2 mpu CO3JaHUU OTYETOB?
A. BBITIOJIHSIET MAaTEMaTHYECKHUE PACUEThI
B. [1o3BosisieT BCTaBISATH JaHHBIE (TIEpEeMEHHbBIE, IIUKIIbl) B TEKCTOBBIE I1a0TOHBI



C. Coznaer rpaduku U JuarpaMmbl
D. O0GecneunBaer NOAKIIOYEHNE K 0a3aM JaHHBIX
34. Jlng kakux 3a7a4d MpeaHa3HaueHa OuoamoTeka pyproj ?
A. lns noctpoenus 3D-rpadukos
B. Jl51 BBITIOJTHEHHSI T€OAC3UIECKUX BBIYUCICHUH U MPeoOpa3oBaHus KOOPIAUHAT
C. lnst 0O6pabOTKU CHTHAIOB
D. [Ins cuMBOJIBHOM MaTEMaTUKU
35. Uro Takoe "pipeline" B KOHTEKCTe 0OpaOOTKH JaHHBIX?
A. I'paduaecknii unTEpdHENC MONTH30BATEIIS
B. [locnenoBarenbHOCTD MIaroB 00paOOTKU JaHHBIX, BHIIOJHSAEMBIX aBTOMATHYECKU
C. Metog aJist BU3yanu3aluy JaHHBIX
D. Anroput™ MaliMHHOTO O0y4YEeHHUSI
36. Kakoit momyns w3 SciPy comepkuT (QyHKOHH IS YUCICHHOW ONTHUMH3ALUA |
MUHUMH3AIANA QyHKITHA?
A. scipy.integrate
B. scipy.linalg
C. scipy.optimize
D. scipy.stats
37. Yto Takoe NHTEPHOJIALHUS?
A. Haxoxxaenue npuOmmKeHHON (QyHKIMH, TPOXOAIIEH Yepe3 3alaHHble TOUKU
B. CrnaxuBanue qaHHBIX JUIS YIAJICHHS ITyMa
C. Pemenue nuddepeHnnanbHbIX ypaBHEHUH
D. Beluucnenue onpeaeseHHOro HHTerpaa
38. Kakas d¢yHkumss w3 scipy.integrate’ WCHONB3yeTCs [UIsl YUCICHHOTO PEIICHUS
OOBIKHOBEHHBIX MU depeHnnansHbeix ypaBaenuit (O1Y)?
A. quad()
B. solve_ivp()
C. dblquad()
D. romb()
39. Jlnig yero ucnosib3yeTcs MEeTO/l HAUMEHbBIIINX KBaJApaTOB?
A. [Ins perieHrst CUCTEM JIMHEWMHBIX YpaBHEHUH
B. [lns HaxokaeHWs HaWTydIen annmpoKCuMUpytomend GyHKIuu 11 Habopa TaHHBIX
C. ;11 BIUMCIEHUSI COOCTBEHHBIX BEKTOPOB
D. [Ins 4ucaeHHOro UHTETpUPOBAHUS
40. Kakas dynknms u3 “scipy.integrate’ mpegHa3Ha4YeHa I BBIYUCICHHUS OMPEIEICHHOTO
WHTEerpaia OT (PyHKIIMH OJHOU IMepEeMEHHOMN ?
A. solve ivp()
B. odeint()
C. quad()
D. tplquad()
41. Yro siBRsieTCS OCHOBHOM 3as1aueii ObicTporo npeodpazoBanus Oypee (FFT)?
A. Ounprpanus curaana
B. Paznoxenue curtaia Ha COCTaBISIOIIME €T0 YACTOTHI (IMIOTyUYEHUE CIIEKTPa)
C. Cxarue curnana 6e3 norepb
D. Monynsinus curaaia
42. JInst 9ero B CHEKTPaTbHOM aHAJN3e MPUMEHSIOTCS OKOHHBIC (DYHKITUU?
A. [Ins yBenMYeHUs aMITUTYbl CUTHaIa
B. [Ins ymenbienust "pacTekanus" CrieKTpa U CriIaKHUBaHUS TOOOYHBIX JICTIECTKOB
C. [ns renepanuu myma
D. lns uzmenenus a3bl curaana
43. Yro Takoe cBepTKa (convolution) AByX CUTHAJIOB?
A. IlosneMeHTHOE YMHOKEHHUE CUTHAJIOB
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. IHTEeTpan or npon3BeAeHUs OJHOTO CHTHAJIa Ha CABHHYTYIO KOITHIO JPYTOTO
. HaxorkieHre 4acTOTHOTO CIIEKTpa CUTHANIA
. YnaneHnue BBICOKOYaCTOTHBIX KOMITOHEHT

44. Yro takoe Z-npeobpazoBanue B uupoBoit 00paboTke CUrHaIOB?

. O60o0mmenne qucKkpeTHoro npeodpazoBanus Oypbe 71 aHATN3a CUCTEM
. Meton aJist cykaTust n300paskeHU
. Cnoco0 reHepanuu ciyqdaiiHbIX CUTHAJIOB
. @UIBTP HUKHUX YaCTOT
45. KakoBa ocHOBHas (pyHKIHs GuabTpa HIKHUX 9acToT (DHY)?
. IIpomyckarb TONBKO BHICOKHE YaCTOTHI, OCIA0NSAS HU3KUE
. IIpomyckarb TOIBKO HU3KHE YaCTOTHI, 0CIa0IIsAs BEICOKUE
. Ilpomyckarb 4acTOTHI B ONPEAEIIEHHOMN T0JI0Ce
. YcunuBath Bce 4aCTOTHI CUTHANA
46. Kaxoit mogynb SciPy ucnonb3yercs a1 00pabOTKH CUTHAIOB?
. scipy.ftt
. scipy.signal
. scipy.linalg
. scipy.io
47. Yto Takoe cnekrporpamma?
. I'paduk 3aBUCUMOCTH aMITTUTYBI OT BpEMEHU
. I'padpux 3aBUCUMOCTH aMITTUTYIBI OT YaCTOTHI
. BuzyanbHoe npecTaBieHne U3MEHEHHsI CIIEKTPa CUTHAIa BO BPEMEHU
. TpexmepHbIii rpaduk curaasa
48. Yto Takoe KoppesiLus ABYyX CUTHAJIOB?

. Mepa nuHEeHOM 3aBUCUMOCTH MEXK/ly CUTHaJIaMU
. IIpouiecc HanmokeHUs1 OIHOTO CUTHAJIa HA APYTrOu
. Pa3nenenue curnana Ha 4aCTOTHbIE KOMIIOHEHTHI
. YcuneHue cursaina
49. Kako#i cTaHIapTHBIA CUTHAT UMEET (OpMY CHHYCOUTBI?
. IIpssMOyTOIBbHBIH
. [Tnnoo6pazubIit
. Fapmonnueckui
. UMmmynbcHbIN
50. Yro Takoe annpokcumanus GyHKIuu?
. TouHoe HaxOXIeHUE 3HAYCHUN (DyHKIIUH
[Toctpoenue 6omee mpocToit GyHKITNHN, OTU3KON K UCXOTHOU
. Beruucnenue npons3BoaHON GYHKITUN
. Haxoxxaenue Touek nepeceyeHus ¢ 0csiMu
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