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AHHOTaNIMA

Hucuumimuza  «[IporpamMHo-anmapaTHble  CpelCcTBa  MYJIbTUMEIUAa»  BXOAMT B
o0pa3oBaTelbHYI0 MPOrpaMMy BBICHIETO O0pa30BaHMsI — MPOTpaMMy MAarucTpaTypbl IO
HampaBieHuio  moarotoBku/  cremmansHocTH  09.04.03  «[lpuxmagHas  uHpOpMaTHKa»
HarpaBiaeHHOCTH «MHpopMannonHas chepay. Jucuummna peanusyercs kadenpoit «Nod1y.

JlucuuiuiiHa HaresneHa Ha (P OPMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOLIINX KOMITETEHITHIA

[IK-1 «Crioco6HOCTh MPUMEHSITH COBPEMEHHbBIE METO/Ibl U HHCTPYMEHTAIbHBIE CPE/ICTBA
NPUKIAAHON WHPOPMATUKU JJISI aBTOMATHU3alMU M WHQPOPMATHU3ALUU PEIICHUS MPHKIAIHBIX
3a]a4 pa3IMYHbIX KJIACCOB U CO3/1aHUs MH(OPMALIMOHHBIX CHUCTEM

I1IK-3 «CrocoOHOCTh NPOEKTHPOBATh HH(POPMALMOHHBIE TPOLECCHl W CUCTEMBI C
MCIOJIb30BaHNEM MHHOBALIMOHHBIX HHCTPYMEHTAIBHBIX CPEJICTBY

[1IK-6 «cmocoOHOCTh MCHOIB30BaTh HMH(OPMAIIMOHHBIE CEPBUCHI JUIsI aBTOMATH3alUU
MPUKIATHBIX 1 MHPOPMAILIMOHHBIX TPOIIECCOB)»

CopepxaHue TUCUUIUIMHBI OXBaTbIBA€T KPYr BOIPOCOB, CBS3aHHBIX C KPYI BOIIPOCOB,
CBSA3aHHBIX C METOJAAMH, TEXHMYECKMMHU pealu3alusiMU U CTaHAapTaMu MOpOTrpaMMHO-
anmnapaTHbIX CPEACTB MYJbTUMEIHNA, a TAKKE PACCMOTPEHUE METO/OB, aJITOPUTMOB U CPEICTB
MPOrpaMMHOM peanu3anuu 00padoTKU ayauo, N300paKeHHU U BUE0-KOHTEHTA.

[IperoaBanrie MUCHMIUIMHBI TPEAYCMaTPUBAET ClieAylomue (HOpMBI OpraHU3alUN
yueOHOro mporiecca: JEKIHU, JabopaTopHble pabOThl, CaMOCTOSTENbHAas paboTa CTyJeHTa,
KOHCYJIbTallUH.

[IporpaMMo#l IHUCHUIUIMHBI TPEIyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUYHAS aTTecTalus B popme 3auera.

OO6mias TpyA0EMKOCTh OCBOEHUS AMCLMILIMHBI COCTaBIseT 3 3adeTHhIX eauHuibl, 108
4acoB.

SI3bIK 00yUYeHUs IO JUCHUILTUHE KPYCCKUI»



1. IlepeudeHb MIaHUPYEMBIX PE3YIHTATOB OOYUYEHHUS 11O AUCLIUIIIIMHE

1.1. Ilenu npenogaBaHusi JUCIUTUIMHBI

Hasnauennem IUCHUIUIMHBI SIBJISETCS U3Y4YEHHE METOJOB, TEXHHUECKHUX peanu3aluil u
CTaHJapTOB MIpOrpaMMHO-aNMapaTHbIX CpEeJIICTB MYJIbTUMENA, paccMoTpeHueM
MaTeMaTHYECKUX METOJOB OIMCAHUS U AITOPUTMOB OOpabOTKM MYJIbTHMENHa-KOHTEHTa —
ayauo, M300paXEHWUH ¥ BHJIEO, - YTO COOTHOCHUTCS C OOIIMMH MEISIMH 00pa3oBaTeIbHON
IpOrpaMMbl TOJTOTOBKM MAarucTpa M TMOJYYEHUS HMH HEOOXOJUMBIX MpodeccrnoHalbHbIX
KOMIICTCHIIMI, a WMEHHO. TIONy4YeHHUsS CTyJSeHTaMH HEOOXOAMMBIX HAaBBIKOB B 00JacTH
MPOrpaMMHO-AINAPATHBIX CPEJICTB MYJIbTHUMENNA, MPEJOCTAaBICHNE BO3MOXKHOCTH CTYACHTaM
pa3BUTH U JICMOHCTPUPOBATH HABLIKU B JJAHHOH 00JIaCTH.

1.2. JlucuuminuHa BXOOUT B  COCTaB  4acTd, (GOPMUPYEMOHl  ydyaCTHHKaMHU
00pa3oBaTesbHBIX OTHOIIECHUHM, 00pa30BaTEIbHON MPOrpaMMBbl BBICIIETO 0Opa3oBaHus (J1ajee —
OI1 BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO JUCIUTUINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate w3ydeHUs AMCHUILIMHBI OOYUYAIONIUICS JOJDKEH 001a/aTh CIIEIYIOIIHMH
KOMIETSHIMSIMHU WM WX YacTaMu. KoMIeTeHIIMN U MHAWKATOPHI UX JOCTHXKEHUS PUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeuens KOMIETEHIINN U UHAUKATOPOB UX JTOCTHXKEHUS

Kareropus (rpynna) Konn Koz u HanMeHoBaHME HHAMKATOPA JOCTHXKEHUS
HalMEHOBaHME
KOMIIETEHIH KOMIIETEHINH
KOMIETEHIIUH
I1K-1.3.1 3HaTh OCHOBBI NPUMEHEHUS
ITK-1 CriocoGHOCTh | COBPEMEHHBIX METOJIOB U HHCTPYMEHTAIbHBIX
IPUMEHSITh CPEJICTB IPUKIIATHON HHYOPMATUKH [T
COBpPEMEHHbBIE aBTOMaTHU3alKU U UH(POPMATU3ALUYU PEIICHUS
METO/Ibl U MPUKJIAIHBIX 33/]a4 PA3IMYHBIX KJIaCCOB, a TAKIKE
WHCTPpYMEHTaNbHbIE | co3aaHus (Moaudukanun) HHGOPMAITMOHHBIX
CpeacTBa CUCTEM
MIPUKIIATHOMN ITIK-1.Y.1 ymeTs onepupoBaTh COBPEMEHHBIMU
[TpodeccuonanpHbie | ”HPOPMATUKH IS METOJIJaMU U MHCTPYMEHTAJIbHBIMU CPEICTBAMU
KOMIIETEHIINH aBTOMATHU3ALMH U MPUKIIAJAHON HHPOPMATUKU MIPU CO3/IaHUH
uH(pOopMaTU3aLun (MOaMQUKaLUN) U COIPOBOKICHUI
peleHus MH(POPMALIMOHHBIX CHCTEM
NPUKJIAIHBIX 337124 I1K-1.B.1 BnageTs HaBbIKAaMM U OIBITOM PaOOTHI
Pa3IMYHBIX KJIACCOB | C MHCTPYMEHTAIbHBIMU CPEICTBAMH MPUKIIATHON
Y CO3J1aHus MH(POPMATUKHU, NPeTHA3HAYEHHBIMU /IS
MH(OPMaLMOHHBIX aBTOMAaTU3alMU U UHPOPMATU3ALUU PELICHUS
CUCTEM NPUKIIAJHBIX 33/1a4 U CO3JIaHus (MOIUPHUKALIIN)
nC
[TK-3 CnocobHoCTh
IIPOEKTUPOBATH
MH(OPMAIOHHEIE [1K-3.B.1 BrageTh npakTHYECKUMH HaBBIKAMU
IIPOLIECCHI U
[TpodeccuonanbHble CHCTEMEL © paboThI ¢ TUMIOBBIMU ¥ MOAU(PUIIMPOBAHHBIMU
KOMIIETEHIIUH MHCTPYMEHTAJIBHBIMU CPEJICTBAMU MIPU
MCII0JIb30BaHUEM .
MIPOEKTUPOBAHUU MH(OPMALITMOHHON CUCTEMBbI
MHHOBAIIMOHHBIX
MHCTPYMEHTAJIBHBIX
CPEICTB
ITK-6 cnocoGHOCTH IT1K-6.3.1 3HaTh NPUHLIMIIBI OPraHU3ALNUN
[TpodeccuonanpHble
KOMITETEHIIHH HCII0JIb30BaTh MH(OPMALIMOHHBIX CEPBUCOB ISl aBTOMATH3aLlUU
MH(OpPMAaIOHHbIE NPUKJIAJHBIX 1 HHOPMAIIMOHHBIX IPOILIECCOB,




CEpPBUCHI JJIs CrocoObl B3aUMOICHCTBUS C JAHHBIMU
aBTOMAaTU3AINH CepBHCAMHU

MPHUKITATHBIX U

MH(OPMaLMOHHBIX

IIPOLIECCOB

2. Mecro nucuurmHbl B cTpykType OI1

JucuunimHaa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOUIUMUCS
[IPY U3YYECHUH CIEAYIOIUX AUCUUIUINH:

— « MeTo0510THs ¥ TEXHOJIOTHSI IPOSKTHPOBAHUS HHPOPMAITUOHHBIX CUCTEM).

3HaHUsA, MOJYYEHHbIE NPU HU3YyYEHUM Marepuana JaHHOM JMCHMIUIMHBIL, MUMEKT Kak
CaMOCTOATENIbHOE 3HAYCHHUE, TAK U MOTYT UCIIOJIb30BATHCS IIPU U3YUYECHHUH JAPYTUX JUCUUILIH:

— « ABTOMaTH3alMs NPOESKTUPOBAHUS UHTEPHET-TIPUIIOKECHUIN»,
a TaKKe MPH MOATrOTOBKE BBIMTYCKHOW KBAIU(DUKAIIMOHHOM pabOThl MarucTpa.

3. O0beM U TpyI0EeMKOCTb TUCIUTLIAHBI
Jannaple 00 o0meM oO0beMe TUCIUIUIMHEI, TPYIOSMKOCTH OTACIBHBIX BHJIOB Y4eOHOM
paboThI 10 TUCIUILTHHE (M paclpeie]ieHue 3TOH TPYJAOEMKOCTH 110 CEMeCTpaM) IPEeACTaBICHbI B
Tabauie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoemkocTsb
Bun yuebnoit paboTbl Bcero 110 CEMECTPAM
No4
1 2 3
Obwan mpyooemxocmo oucyunaunwt, 3E/ (dac) 3/ 108 3/108
U3 nux yacos npakmuyeckoii 0020MoeKu 8 8
AyoumopHhuie 3auamus, BCEro vac. 16 16
B TOM YHUCIIE:
nexiuu (JI), (dac) 8 8
npaktuueckne/cemunapckue 3ansatus (I13), (vac)
naboparopasie padbotsl (JIP), (dac) 8 8
KypcoBoii npoekT (padota) (KII, KP), (gac)
HK3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (4ac) 92 92
Buo npomesrcymounoi ammecmayuu: 3a4et, nudd. 3aver,
3K3aMe€{ (3aqe)T), Hudd. 3au, Dx3.**) b Sauer 3aser

*k
HpI/IMe‘IaHI/IeZ KaHAUJATCKHUU 3K3aMCH

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJ0EMKOCTH JUCIUILIMHEI [0 pa3/ielaM U BUIaM 3aHSITHI.
Pazensl, TeMBI TUCIUATIIMHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Jewmmt | I3 e |k | cpe
Paznensi, TeMBI TUCITATIIMHBI (| (C3)
wac) (uac) (wac) | (wac) | (wac)
Cemectp 4
Paznen 1. Cpencra mynberumenua. OCHOBBI 1
Pasnen 2. IIporpaMMHo-annapaTHble CpeCcTBa 1
00pabOTKH ayANOCUTHAIOB. MeTobl (pUIbTpaluu




Pasnen 3. IIporpaMMHo-annapaTHsle CpeCTBa 1 7
00pabOTKM IIEKTPOHHBIX H300PaKCHIM.
Y.1. MoHOXpOMHBIE H300pasKeHHS

Paznen 4. lseT B MmynpTUMEINA 2 17

Paznen 5. [IporpamMmmHo-anmapaTHbie CpEICTBa 2 8 30
00pabOTKM IIEKTPOHHBIX H300PaKCHHM.
Y.2. lIBeTHBIC N300pasKEHUSI

Paznen 6. [IporpamMmmHo-anmapaTHbie CpEICTBa 1 30
00paboOTKH BHICO

HUroro B cemectpe: 8 8 92

Hroro 8 0 8 0 92

IIpakTnyeckass MOATOTOBKA 3aKJIIOYACTC B HENOCPEACTBEHHOM  BBIIIOJHEHUHU
Oo0y4yaromMMHUCs ~ OMNpENEeNeHHBIX  TPYNOBBIX  (YHKUMH, CBSA3aHHBIX C  Oy;ymei
npodecCHOHATIBHOM 1€ TETbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ie/ioB U TeM JICKIIMOHHBIX 3aHATHH MIPUBEICHO B Ta0HIIE 4.

Ta6ymma 4 — ConepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Homep HazBanue u conepkanue pa3/ieioB U TEM JIEKIIMOHHBIX 3aHATUI
pasznena
1 CpeacrBa myabTuMenna. OCHOBBI
Bunel mynbTuMenua. AnnapaTtHble cpeAcTBa MynbTuMeua. CpeicTBa 0TOOpakeHUs
n300pakeHU 1 BU1€0. AIapaTHbIe CPEJCTBA YEIOBEKO-MAILIUHHOTO
B3aUMOJEICTBUS pU 00pabOTKE MyIbTUMEIUA.
Hcnosnp3oBanue Python s 00paboTku MynbTHME Ha-KOHTEHTA.
2 IIporpammMHo-annapaTHble cpeAcTBa 00padOoTKHM ayIMOCUTHAIOB. MeToabl

puabTpanumn

CaoiicTBa 3BYKOBBIX CUTHANIOB. CTaHIapThl HUPPOBBIX ayTUOCPEACTB.
JluckpeTHu3anys U KBaHTOBaHHE B MyJIbTUMeANA. PoJib TUCKPETHBIX NpeoOpa3zoBaHui
B [IPOrpaMMHO-AMNIAaPaTHBIX CPeACTBAX MyabTUMeana. CrieKTpaibHbIe
xapaktepuctuku. Lludposas punsTpanus ayauocursanon. JInHelHble 1 HETMHEWHBIE
¢unbTphl. CTallMoHapHbIE U HECTAllMOHApHbIE QUIBTPHL. Peanusarus GuisTpanun
aynuocuraanos B Python

3 IIporpamMHo-annapaTHble cpeACTBa 00Pa0OTKH 3JIEKTPOHHBIX H300paKeHu .
Y.1. MoHOXpOMHBIE H300paKeHUst

CgoiicTBa U(POBBIX N300pAKEHUN. AHAIN3 JTIOKATBHBIX U TJIO0ATBHBIX CBOMCTB
UG POBBIX U300pakeHUH. YilydlleHne KauecTBa MOHOXPOMHBIX H300paKeHUH.
Jluneiinas u HenuHelHas oOpaboTka. [IpocTpancTBeHHas GpuibTpanus. Peanuzanus
METOJIOB ITpeoOpa3zoBaHus n3oopaxkenuii B Python

4 I[BeT B My aibTHMEHA
MatemaTuueckrue OCHOBBI IIpEACTABIEHUS 11BETAa. [[BeTOBBIE MOENHN U UX
B3aMMOCBSI3b JPYT C IpyroM. L[{BeToBbIe KOOpIMHATHI

5 IIporpaMMHo-anmapaTHbie CpeACTBAa 00Pa0O0TKH JICKTPOHHBIX H300paKeHUH.
Y.2. IIBeTHbIC H300paKeHUs.

[IpeoOpa3oBaHue IBETOBBIX XapaKTEPUCTHK U300pakeHUil. MeToabl KOJopHU3aluu 1
ympasieHus 1isetoM. Koppekius 6amanca 6emoro. O6paboTka IIBETHBIX U300pakKeHU I
B Python.

6 IIporpammMHo-annapaTHble cpeAcTBa 00padOTKH BH/1€0
MeTobl M CTaHAapTh HUPPOBOTro BUA€0. METOAbI CKaTHs BUEO;




HCI/IXO(I)I/I?)I/IOJIOI‘I/I‘IGCKI/IG OCHOBBI 1 MO/JICJIN ITOKAJAPOBOI0O U BPECMCHHOTO YCTPAHCHUS
n36bITouHOCTH. [ToHsATHE 0 Menna-o0bekTax u popmare MPEG4. TTokanposas
obpabotka Bugeo. O6padboTka Buaeo B Python

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

TeMbl MpakTHYECKUX 3aHATHIA U UX TPYAOEMKOCTh IPUBEICHBI B TAOIHIIE 5.

Ta6ymma 5 — [IpakTrudeckue 3aHsITHSI U UX TPYJ0EMKOCTh

W3 Hux Ne
Ne | Tewmsbl npaktudeckux | @opmel IpakTU4EeCKuX | TpynoeMKOCTh, |IIPAaKTUYECKOM |pasnena
n/m 3aHATUN 3aHATUN (uac) MOJTOTOBKH, |IHACIUI
(dac) JIUHBI
VY4eOHBIM [JITAHOM HE MPEAYCMOTPEHO
|
Bcero
4.4. JlabopaTopHbIEC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJOEMKOCTb IPUBE/ICHBI B TabuIe 6.
Tabmuna 6 — JIabopaTopHbI€ 3aHSATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
No Tpyno- HpaKTl{_ pazaena
wn HaumenoBaHue 1a60paTopHBIX paboT €MKOCTb, 4eCcKoMH R
(gac) MOATOTOBKH, | =
(dac)
Cemectp 3
1 | OcHoBBI paOOTHI C IBETHBIMU H300paKEHUSIMHU B 2 4 5
IIBETOBBIX MPOCTPAHCTBAX YXy U YUV’
2 | IlpeoGpa3oBaHue BETOB B U300paKEHUSIX B 2 4 5
1IBETOBOM TipocTpancTtse HSV
3 | IlpeoOpa3oBaHue BETOB B M300paKEHHSX C 2 4 5
MCTIOJIF30BaHUEM TUIOCKOCTH IIBETOBOTO JIOKYCa
4 | Hudposas GuabTparys H300pakeHui. 2 4 5
[TpuMeHeHne HecTaIlMOHAPHBIX MPOCTPAHCTBEHHBIX
GUIBTPOB
Bceero 8 16
4.5. KypcoBoe npoeKkTupoBaHue/ BBIIOJIHEHUE KYPCOBOW PabOTHI
VY4eOHBIM MJIaHOM HE IPETYyCMOTPEHO
4.6. CamocrosTenpHas padoTa 00yJarOIIXCs
Bunsl camocTosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B Ta0nuLe 7.
Tabnuua 7 — Buasl caMocTosITeIbHON pabOThI U €€ TPYIOEMKOCTb
. Cemecrtp 4,
Bun camocrositenbHOMN paboThI Bcero, wac qac
1 2 3
M3ydeHue TeopeTrueckoro matepuana gucumumasl (TO) 42 42
KypcoBoe npoextupoBanue (KII, KP)
PacuerHo-rpaduueckue 3ananus (PI'3)
[ToaroroBka K y1abopaTopHbiM padotam (JIP) 16 16




Brimonnaenue pedepata (P)

IToaroroBka k Tekymemy KOHTpoJto ycreBaemoctu (TKY) 4 4
Jomamnee 3aganue (/13)
Kontposbabie paboTsl 3a0unnkoB (KP3) 30 30

ITonroroBka k npomexxyroyHoi arrecrauuu (I1A)

Bcero: 92 92

5. IlepeueHnb y4eOHO-METOAMYECKOTO 0O0SCIICUCHUS
JUTSL CAMOCTOSTEIILHON PabOThI 00YUYAIONMIUXCS TTO TUCIUIUIMHE (MOIYITIO)

Y4eOHO-METOIMUECKNE MaTePHaIbl I CAMOCTOSITEIIbHON pabOThl OOYJArOIIMXCSl YKa3aHbI B
ma. 7-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TAHUI
[lepeueHb eYaTHBIX U 3JEKTPOHHBIX YUEOHBIX M3/IaHUN TIpUBEIeH B TabmuIle 8.
Tabnuna 8— [lepedeHb MeYaTHHIX U JIEKTPOHHBIX YUEOHBIX U3TAHHIMA

Kommuectso
9K3EMIUIIPOB B
LInp/ bubnmorpaduueckas ccpiika Oubmmorexe
URL aapec (kpome
ANIEKTPOHHBIX
IK3EMILISIPOB)
cryaeHtam | LBeT u LiBeTOBBIE MOJIENH B ABTOMAaTHU3UPOBaHHbIX -
BBIIAETCS | CUCTEMAaxX IMPOEKTUPOBAHUS U IIPOU3BOACTBA.
daiin / A.B. lUlyxkanos, 1.0. XXapuuos, O.0. Xapunos u ap.,
aBropckoro | CII6: YuuBepcurer UTMO, 2016. 52 c.
9K3EeMIUIsIpa
004 TexHOI0rnu MPOEKTUPOBAHUS UHTEPAKTUBHBIX 5,
T 38 rpaduuecKux MpUIOKEHHUH: yued. mocobue JOCTYTIEH
| A.B. Arpanosckuii, B.B. boxenko, B.C. ITaBnos, 3JIEKTPOHHBIN
E.JI. Typneuxkas, B.A. Tropunosa. CI16: U3a-so I'VAIIL JOKYMEHT
2021. 129 c.
004 OcHoBbI 111 POBOI 00pabOTKM N300pakeHHi : yueOHoe 5,
K34 nocobue / O. O. XKapunos ; CI16: U3a-so 'VAIIL, 2023. - JIOCTYTICH
122 c. 3JIEKTPOHHBIN
JOKYMEHT
7. TlepedeHb 3IEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(}OpPMaLIMOHHO-TEJIEKOMM YHUKAIIMOHHOH cetn «IHTepHEeT»
Ilepeuens AIIEKTPOHHBIX 00pa3zoBaTeNbHBIX pecypcoB UH(POPMaIMOHHO-
TEJIeKOMMYHUKaMOHHON ceTn «HTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS TUCIHILINHBI

npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTENbHBIX PECYpPCOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAITMOHHOU ceTh «HTepHeT»

URL anpec HaumenoBanue

http://cgm.computergraphics.ru KommbrotepHas rpaduka u

MyabTuMenna. CeTeBol )KypHai

https://pythonpip.ru/osnovy/10-audiomoduley-python-dlya-
vosproizvedeniya-i-zapisi?ysclid=lzh71zzmzs51151751

10 aymunomoyneii Python st
BOCIIPOM3BEJICHUS U 3aITUCH

https://pythonru.com/biblioteki/librosa Beenenne B oubnmoteky librosa

https://myrusakov.ru/python-opencv-video.html Pabota ¢ Buzeo B Python



http://cgm.computergraphics.ru/
https://pythonpip.ru/osnovy/10-audiomoduley-python-dlya-vosproizvedeniya-i-zapisi?ysclid=lzh7lzzmzs51151751
https://pythonpip.ru/osnovy/10-audiomoduley-python-dlya-vosproizvedeniya-i-zapisi?ysclid=lzh7lzzmzs51151751
https://pythonru.com/biblioteki/librosa
https://myrusakov.ru/python-opencv-video.html

OpenCV

https://translated.turbopages.org/proxy_u/en-ru.ru.dc8ee01d- | JIyumme 6ubmuorexku Python
66b0fe20-1a0c2f2d- 1151 00pabOTKU M300paKeHU I
74722d776562/https/www.geeksforgeeks.org/top-python-
libraries-for-image-processing/

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyenp mporpaMMHOr0 0OECHEeUeHUs, HCIOJIB3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIINHE.
[lepedyeHp UCIONB3yeMOTr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Tadbuuie 10.

Ta6mmma 10— [Tepeyersr mporpaMmMHOTo o0ecreueHus

Ne /i HaunmenoBanue
1 PyCharm, nu ar060it kommuisTop si3sika Python
8.2. IlepeucHb HHPOPMAIIMOHHO-CIPABOYHBIX CHCTEM,UCIIOJIb3YEMBIX npu

OCYIIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca M0 UCIUILTAHE
[lepeyeHb HCMONB3YeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabnue 11.

Tabmuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/t HaumenoBanue

He npenycmotpeno

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO TpoIiecca MO TUCITUTUIHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 06a3bl

Ne HaumeHoBaHMe cOCTaBHON 4acTu Howmep aynutopun
n/m MaTepUaJIbHO-TEXHUUECKOH 0a3bl (pu HEOOXOMMOCTH)

1 | MynpTuMenniiHas JeKIUOHHAs ayIUTOPUS

KommnsrorepHslii kinace

10. Onenounble cpeacTBa A MPOBEIEHUS TPOMEXKYTOUHOM aTTeCcTaIlu
10.1. CocTaB OIICHOYHBIX CPEICTBAJS TPOBEACHUS TPOMEKYTOYHOH aTTeCTAI[UH
o0yyaromuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tabmmna 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS POMEKYTOYHOH aTTeCTaIlluu

Bug HpOMC)KyTO‘lHOﬁ aTTeCTallun HCpC‘-ICHB OICHOYHLIX CPCACTB

3auer Cnucok BONpoOCOB;
TecTts;
3amaun.

10.2. B kadyecTBe KpUTEpUEB OICHKH YpOBHSA C(HOpPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MpUMEHseTcsl 5-0ajuibHas MIKajla OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETeHIINH, KOTopas nmpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKama ~ MOXYJBHO-PEUTHMHTOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IpaBHUIIa
WCIIOJIb30BAaHNs KOTOPOW, YCTAaHOBJIEHBI COOTBETCTBYIOIIMM JIOKAIBHBIM HOPMAaTUBHBIM aKTOM
I'VAIL



https://translated.turbopages.org/proxy_u/en-ru.ru.dc8ee01d-66b0fe20-1a0c2f2d-74722d776562/https/www.geeksforgeeks.org/top-python-libraries-for-image-processing/
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Ta6mmma 14 —Kpurepun orieHkH ypoBHsI CQOPMUPOBAHHOCTH KOMIIETEHITUN

Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIHA

«OTJIIMYHO»
(Ga4uTCHO»

MaTepHa;

ACATCIIbHOCTBIO HAITPABJICHUSA

— JIeJIaeT BBIBOALI U 000OIICHHUS;

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
— YBEPEHHO, JIOTUYHO, [10CJIEI0BATEIBHO U TPAMOTHO €T0 U3JIaracr;

— ONMHUpasiCh Ha 3HAHHUS OCHOBHOM W JOMOJHUTEIBHOU IJUTEPATYypHI,
TECHO MPUBS3bIBACT YCBOCHHBIC HAYYHBIE MOJOKEHHS C MPAKTUYECKON

— yMeJi0 00OCHOBBIBAET U APTYMEHTUPYET BbIIBUTAEMBIE UM HJICH;

— CBO60,Z[HO BJIaJcecT CHCTEMOM CIICHUAJIN3UPOBAHHBIX TIOHSTHUH.

«XOpOLIO»
(Ga4YTCHO»

JIUTEPATYpPhI;
— HE JIOIyCKAaeT CYIECTBEHHBIX HETOUHOCTEH;

HAIPABIICHUS;
— apryMEHTUPYET HAYyIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOMH CIIeIMAaTN3UPOBAHHBIX TTOHSITHH.

— o0yyaroluiicss TBEpI0 YCBOMII MPOTrpaMMHBINA MaTepuai, rpaMOTHO U
[0 CYLIECTBY H3JIaraeT €ro, ONUpasCb Ha 3HAHUS OCHOBHOMU

— YBA3bIBACT YCBOCHHBIC 3HAHHUA C HpaKTquCKOﬁ ACATCIIBHOCTBIO

«yZI0BJIETBOPUTEIILHOY
«GAUTEHO

JTUTEPaATYPhL;
— JIOIYyCKaeT HECYIIECTBEHHbIC OIIMOKN U HETOYHOCTH;

HallpaBJICHUS,
— ci1ab0 apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHMS,;

— oOyyaroluiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
[0 CYHIECTBY M3JIaracT €ro, OMMPasCh HA 3HAHUSA TOJIBKO OCHOBHOU

— UCIBITBIBACT 3aTPYAHCHUA B MNPAKTHYCCKOM IMMPUMCHCHUHN 3HAHUH

— 3aTpyAHsieTcs B (OpMyITUPOBaHUU BBIBOJIOB H 0000IIIEHUI;
— YAaCTUYHO BJIAJICET CUCTEMOM CHEIUATU3UPOBAHHBIX MOHSITHH.

«HEY/IOBJICTBOPHTEIIHHO»
«HE 3aUTCHO»

MaTepuana;
PacCMOTpPEHHH MPOOJIEM B KOHKPETHOM HAIMPaBIICHUH;

— HEe MOXKET apryMEeHTHPOBATh HAY4YHbIE MTOJIOKECHMUS;
— He (JOpMYIHPYET BBIBOJAOB U 0000IICHHH.

— o0yyaroluiicss He YCBOWJ 3HAYUTENIbHOM 4YacTh MPOrpaMMHOrO
— JIOMMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpHU

— UCHBITBIBACT TPYAHOCTHU B IMMPAKTUYCCKOM NPUMCHCHHUN 3HaHI/II71;

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM WHBIC MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpeIcTaBiIeHb! B Tabiuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ne i/ [Tepeuens BompocoB (3a1a4) AJisl DK3aMEHa Kon
UHMKaTopa
Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO
Bompocsr (3amaun) s 3ageta / qudd. 3aueTa npejgacraBieHsl B Tabmuie 16.
Tabnuua 16 — Borpocs! (3aaun) ams 3adeta / qudd. 3auera
i}i [Tepeuens BompocoB (3ama4) ams 3a4yera / Audd. 3auera I/IHI[II/I<I?£FOpa
1 | CpeactBa 06pabOTKH ayano, U300paKEHUN U BUJIEO [1K-6.3.1
2 | GunbTpanys ayJUOCUTHAIOB C HCIIOJIB30BaHUEM 00paOOTKH B [IK-3.B.1
CIIEKTPAJIbHOM ITPOCTPAHCTBE
3 | OuipTpamys ayImoCUTHAIOB BO BpeMEeHHOM 001actu. HepekypcuBHbIE 1 [IK-3.B.1
peKypcHUBHbIe (PUIBTPHI
4 | OOpaboTka n300paxeHnii. MeTo bl TMHEHHOT0 KOHTPACTUPOBAHUS [1K-3.B.1




5 | Obpabotka nzobpakeHuii. I'aMmma-KOppeKIus I1K-3.B.1

6 | MeTobl IMHEWHOW MTPOCTPAHCTBEHHON (PHIIBTpAIIUU N300PaKCHHIMA. [1K-3.B.1
YiydiieHue 4eTKOCTH

7 | llser B MynbTuMeana. [lapamMeTpsl, XapakTepu3yOIIHe CBOWCTBA IIBETA I1K-1.3.1

8 | basuc maremaruyeckoro onucanus 1iseta. KoopimHaThl IBETHOCTH I1K-1.3.1

9 | IIBeToBOI1 OXBAT YyCTPOHCTBA OTOOpAKEHUS IIBETHBIX H300payKEHUI I1K-1.3.1

10 | IBerossie npoctpancTBa. Mogens CMYK I1K-1.3.1

11 | IiBeroBsle npocTpancTBa. Mojaenpb XyY I1K-1.3.1

12 | IIgeToBwie nmpocTtpancTBa. Moaenr HSV I1K-1.3.1

13 | Metononorus 00pabOTKH IBETHBIX N300paKEHHIA C UCIIOIB30BaHUEM IK-1.3.1
1[BETOBBIX MPOCTPAHCTB

14 | IIpeoOpa3zoBaHKE IIBETOBBIX XapaKTEPUCTUK U300PaKEHUN C [IK-1.3.1
HCIOJIb30BAaHHUEM I[BETOBOT'O IPOCTPAHCTBA Y XY

15 | IIpeoOpazoBaHue IIBETOBBIX XapaKTEPUCTUK U300paKECHUI C [IK-3.B.1
MCIOJI30BaHHEM I[BETOBOIO mpocTpancTea HSV

16 | bamanc 6emoro. Metomoorus KOppeKIuu 6ananca 6eroro I1K-3.B.1

17 | MeTozp!l IMHEHHOI POCTPAHCTBEHHOW (DMIIBTPALIK H300PaKESHUH. [IK-3.B.1
Crietpd(eKThI: THCHEHHE, COSPHU3AITHS

18 | O6paboTka M300paKEHUH C UCIIOJIE30BAHUEM METOJIOB OO TUHEHUS IK-1.¥.1
(blending)

19 | Packpacka 4epHO-0eIIbIX N300paKEHHUI ¢ NCIIOJL30BAHUEM TICEBIOIBETA I1K-3.B.1

20 | IlpuHIMIBI TOKAIPOBOM 00paboTku Buaeo. CpeacrBa oOpadboTku Bugeo B | [IK-1.B.1
Python

[lepeuenr TeM Isi KypCOBOTO TPOCKTHPOBAHUS/BBIMIONHEHUS KYPCOBOW pPabOTHI
npeICcTaBiIeH B Tabuie 17.

Tabnuua 17 — IlepeueHb TeM A5l KYpCOBOTO MPOEKTUPOBAHMSI/BBIIOJIHEHUSI KYPCOBOM paboThI

Ne i/t

KYpCOBOi1 pabOThI

[TpuMepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHUSI/BBINIOIHEHUS

Y4eOHBIM MJIaHOM HE IPEIYyCMOTPEHO

Bompocsl 111 mpoBeneHHsT TPOMEXKYTOYHOM aTrTecTallii B BHUJIE TECTUPOBAHUS
IpeJICTaBICHBI B Ta0wmie 18.

Tabnuua 18 — IIpumepHblii epeueHb BOIIPOCOB JJIsi TECTOB

. Kon
Ne n/n IIpuMepHBIii IepedeHpb BOIIPOCOB ISl TECTOB
UHAMKATOpa

1 [IpounTaiiTe TEKCT U BBIOEpUTE OJIMH MPABUIbHBINA OTBET. IK-1.3.1

Bri6epuTe, kakasi u3 nepeuncieHHbx 6udauorek B Python npumensiercs

111 00pabOTKU ayAMOKOHTEHTA!

1) librosa, 2) imageio, 3) mahotas, 4) pillow
2 [IpounTaiiTe TEKCT U BHIOEpUTE MTPABUIILHBIE OTBETHI. IK-1.3.1

Bri6epuTe, kakast u3 nepeyucieHHbx 6udauorek B Python npumensiercs

11t 00pabOTKU N300paKESHHIA:

1) librosa, 2) imageio, 3) mahotas, 4) pillow, 5) aiogram
3 [IpounTaiiTe TEKCT U BRIOEpUTE MPABUIBHBIE OTBETHI. I[K-1.V.1

VYkaxuTe, Kakue U3 NepedrcIeHHbIX TUIIOB OnepaTopoB ((puiabTpoB),
MO3BOJISIOT PEIIUTh 3a/1a4y BbIACICHUS I'paHHIl 00BEKTOB Ha
M300pakKeHUH

1) Kannun, 2) Pobeptca, 3) 'ayccoBckuii, 4) CoGens, 5) [IpeButTa




[IpounTaiite TEKCT U YCTAHOBUTE COOTBETCTBHE.

B neBom cronbiie npuBeaeHbI AUANa30Hbl YaCTOT, KOTOPBIE MPOITyCKaeT
buapTp ipu 00paboOTKE Ay TMOKOHTEHTA, B IIPABOM CTOJIOIE TIPUBEICHBI
HazBaHus puiabTpoB. K KaXka0i mo3uIm, JaHHOW B JIEBOM CTOJIOIIE,
oI0EpUTE COOTBETCTBYIOIIYIO MTO3UIIMIO B TPABOM CTOJIOLE. 3alUILINTE
BbIOpaHHBIE TUGPHI 1101 COOTBETCTBYIOIIUMHU OYKBaMH.

Jlnana3oH nponycKaemMbIX 4acTOT Tun ¢uietpa

Ot 500 10 2000 ' A | ®HY

oTr 0 10 300 ['mu Beime 3 k' | b | ®BY

ot 0 1o 1000 I'y B | [TomocoBoit puiabTp

4 | Boiue 3000 'y I' | PexexTopHusblil puiabTp

WIN|F-

I[K-1.V.1

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIIECIOBATEIBHOCTD OTICPAIIHIA,
KOTOpbIE HEOOXOIUMO BBITTOJIHUTH IPU KOPPEKIIHH [IBETOBBIX
XapaKTEPUCTHK U300paKEeHUs. 3aIHIIUTE COOTBETCTBYOIIYIO
MOCJIeIOBATEIBHOCTh OYKB CJIEBa HAIPaBO.

A — nipeoOpazoBaTh nzoobpakenue u3 RGB B HSV, b — oTkpeITh daiin
n3o0paxenus B popmare RGB, B - 3anmcare (aiin n3o0pakeHus B
dbopmare RGB, I'- npeobpazoBats nzodpaxkenue u3 HSV B RGB, /] —
OCYIIECTBUTh MOIU(HUKAIIIO JaHHBIX B MaTpuie H

ITIK-1.B.1

IIpounTaiite TEKCT U ycTaHOBUTE cooTBeTcTBUE. K KaXka0l mo3umuu,
JTAHHOU B JIEBOM CTOJI011€, I0I0EPUTE COOTBETCTBYIOLYIO MTO3UIIUIO B
MIpaBOM CTOJIOIe. 3anuIInuTe BEIOpaHHbIE [UQPPHI MO
COOTBETCTBYIOIIUMHU OYKBaMH.

3HayeHus 3eMeHToB MaTpulibl H B 11BeToBoM npoctpanctse HSV
OTIPEJIEIIAIOT I[BET COOTBETCTBYIOIIETO 3JIEMEHTA H300PaKCHHUSI.
CooTHecuTe HAMMEHOBAHUE 1IBETA C €r0 HOPMAIM30BaHHBIM 3HAUEHUEM
B Matpuue H (makcumyM paseH 1).

HaumenoBaHue 11seTa 3nauenue B matpuie H
KpacHbrii 0.66
3eJIeHbIi 0.5
[omy6oii 0
Cunnit 0.33

BIWIN|EF
— || o)

IIK-3.B.1

[IpounTaiite TEKCT U YCTAHOBUTE MOCIEA0BATEILHOCTD ONEPAIUH,
BBINOJIHAEMBIX NpH peanu3anuu Pypbe-QuibTpaunun 1300paxeHusl.
3anuiunTe COOTBETCTBYIOIIYIO MTOCIIEI0BATEIbHOCTh OYKB ClieBa
HaIpaso.

A — oTkpbiTHE M300pakenus B popmare RGB, b - 3ammcek nzobpaxenus
B (popmare RGB, B — BbIunciieHue 1ByMepHOro npsiMmoro
npeoOpazoBanus Oypre OT MaTpuIl U300pakeHus, [ - BeIUnCIeHNE
JIBYMEPHOT0 00paTHOro npeodbpazoBanus Oypbe 0T MaTpUI]
n3o0paxenus, /| — Moaudukanys 3HaueHUN cCieKTpa U300paskeHus

[IK-3.B.1

[IpounTaiiTe TEKCT U 3aUIINTE Pa3BEPHYTHI 000CHOBaHHBIN OTBET.
[Ipennoxute cnocod 00pabOTKM 3BYyKa, IPU KOTOPOM Oy/IE€T JOCTUTHYT
3¢ deKT 3ByyaHust, UMUTUPYIOIIUN 3P PEeKT 3ByKOBOCIIPOU3BEICHUS B
TenedOHHON TpyOKe

[IK-3.B.1

[TpounTaiiTe TEKCT U 3aUIINTE Pa3BEPHYTHI 000CHOBaHHBII OTBET.
Onenure, kakoit 3 ekt nmpu 06paboTKe N300pakeHUs OyIEeT TOCTUTHYT
IIPU pean3alyy MeTo/1a IPOCTPAHCTBEHHON (UIIBTPAIIUHN ¢ MacKoH,
npeacTaBisionieil coboi BekTop-ctpoky Buaa [0.5, 0, 0, 0, 0, 0.5]

[IK-3.B.1

10

[IpounTaiiTe TEKCT U 3aNUIINTE Pa3BEPHYTHI 000CHOBaHHBII OTBET.
[TpemyoxuTe npuHIMI 00paObOTKH IBETHOTO H300paXKEHUs, B

[IK-3.B.1




pe3ynbTaTe KOTOPOor Ha H300pakeHUH OOBEKTHI KEJITOTO IBETA
OKa)XyTCsl 00€CIIBEUEHHBIMH, a OCTaJIbHbIE I[BETA HE U3MEHSITCS

11

[IpounTaiiTe TEKCT U BRIOEPUTE OJMH MPABUIBHBINA OTBET.

Onpenenure, CKOJIbKO OaiT OyaeT 3aHUMATh JJaHHBIE PACTPOBOIO
1BeTHOTO M300paxenus True Color (24 6ura Ha mukcens) pasmepa 1600
Ha 1200 (13 npUBEACHHBIX 3HAYECHU BHIOEPUTE BApUAHT, CAMbI
ONMU3KUN K TOYHOMY OTBETY):

A — 1600 xbaiit, b — 1200 xbaiit, B — 2800kbaiit, I'- 5700xbaiiT, [ —
47Mbaiit

[1IK-6.3.1

12

[IpounTaiiTe TEKCT U BBIOEPUTE OMH NPABUIIbHBINA OTBET.

Omnpenenure, KOIBKO 0alT OyAyT 3aHMMATh TaHHBIC
cTepeo(pOHUYECKOro ayaro 0e3 CxKaTus, 3alMCaHHOI0 C YaCTOTOMN
muckperu3anmu 441000 u pazpsaHOCTBIO 16 OUT, UIUTENBHOCTHIO 5
MUHYT (13 IPUBEJCHHBIX 3HAYEHUI BHIOEPUTE BapUAHT, CaMblil OIM3KUiL
K TOYHOMY OTBETY):

A —44.1 Mbaiit, b — 200 Mbaiit, B — 53 Mbaiirt, I'- 5 Mbaiir, /] —

88.2 Mbaiit

I1K-6.3.1

13

[IpounTaiiTe TEKCT U BBIOEPUTE IPABUIBHBIE OTBETHI.
Br16epute U3 nepedrcieHHbIX Te (popmarsl GailiioB, KOTOpbIE
UCHOJb3YIOTCS JUIsl XpaHeHHsI LU(POBBIX U300paKeHUH.

1) jpg, 2) png, 3) avi, 4) ogg, 5) gif, 6) mov

[1K-6.3.1

14

[IpounTaiiTe TEKCT U BIOEPUTE IPABUIBHBIE OTBETHI.
Br16epute U3 nepedrcieHHbIX Te (popmarsl GailiioB, KOTOpbIE
UCTOJIb3YIOTCS JUIsl XpaHeHHsI LU(POBOTO ayIHo.

1) mp4, 2) mp3, 3) avi, 4) ogg, 5) wav, 6) mov

I1K-6.3.1

15

[IpounTaiiTe TEKCT U BBIOEPUTE IPABUIBHBIE OTBETHI.
Br16epute U3 nepedrcieHHbIX Te (popmatsl GailiioB, KOTOpbIE
UCHOJIB3YIOTCS ISl XpaHEHUs LIH(POBOTO BUJIEO.

1) mp4, 2) mp3, 3) avi, 4) mkv, 5) wav, 6) mov

I1K-6.3.1

16

[IpounTaiiTe TEKCT U BBIOEpUTE MPABUIBHBIE OTBETHI.

Bri6epute, kakue ycrpoiictBa HE oTHOcATCS K anmapaTHbIM cpecTBaM
MyJIbTUMEHA:

1) MukpodoH. 2) KonoHKH, 3) BeO-kamepa, 4) IpUHTEP, 5) NCTOUYHUK
OecriepeOOITHOTO MUTAHUS.

IK-1.3.1

17

[IpounTaiiTe TEKCT U BBIOEPUTE OJIMH MPABUIIBHBIA OTBET.

Bri6epure, kakue npunoxenus HE oTHocsTCS K mporpaMMHBIM
CpeAcTBaM MYJIbTUMEINA!

1) menuaruieep, 2) TekctoBblil penaktop MS Word, 3) nporpamma ast
CO3/IaHUs MPE3CHTANNH, 4) aHTHBHPYC.

[K-1.3.1

18

[IpounTaiiTe TEKCT U BBIOEPUTE OJIMH MPABUIIBHBIA OTBET.
BriOepure, kakoe U3 onpeaeneHli 4acTOThl TUCKPETU3AH
ayJIMOCUTHAJIOB SIBJISIETCS] BEPHBIM:

1) yacToTa nu3MepeHus ¢a3bl BOITHBI 3BYKOBOTO CHTHANA,

2) yacToTa U3MEPEHHsI JTUHBI BOJIHBI 3ByKOBOT'O CHT'HAJIA,
3) yacToTra U3MEpEeHHs aMILTUTY bl 3ByKOBOT'O CHT'HAJA,

4) yactoTa CMEHBI 3HaKa 3BYKOBOW BOJIHBI.

[K-1.3.1

19

[IpounTaiiTe TEKCT U BRIOEpUTE OJMH MPABUIbHBINA OTBET.

Bri6epuTe, kakoe U3 ONMpeeIeHUUIIOHATHS “MyJIbTUMEeIna” SIBISIETCS
HanboJiee KOPPEKTHBIM:!

1) TepMHHATBHOE COSTUHEHUE [T0 KOMMYTHPYEMOMY TelIeOHHOMY
KaHaly;

2) MOCTOSIHHO paboTarolas mporpaMmMa, odJerdaroias padoTy B

IK-1.3.1




HerpaguuecKoi OrepalnoHHON CUCTeME,

3) mporpamma "XpaHHUTE b SKpaHa", BEIBOSIINAS BO BPEMsI J0JITOT0
IIPOCTOSI KOMITBIOTEPA HA MOHUTOP KaKyIO-HUOYb KAPTUHKY WIH Psij
aHMMAIMOHHBIX U300paKeHUl;

4) COBOKYITHOCTb 3BYKOBOM, MYy3bIKQJILHOW M BUICOUH(POPMAIIHH, C
L[EJIbK0 MMUTALIMK BO3JAECHCTBHS pEeaJIbHOIO MUPA HA OPTraHbl YyBCTB

20

[IpounTaiite TEKCT U YCTAHOBUTE COOTBETCTBUE.

B neBoM cTon0iie npuBeeHBI BUABI alllIAPATHBIX CPEICTB MYJIbTHMEINA,
B IIPaBOM CTOJIOLIE IPUBEACHBI BApPHAHTHI (YHKIIMOHATIHLHOTO
Ha3HAYCHUS armapaTrHbIX cpeacTB. K kax ol mo3uiyu, TaHHOW B JIEBOM
cTOJ01Ie, TOI0EPUTE COOTBETCTBYIONIYIO IMMO3UIIUIO B IIPABOM CTOJIOIIE.
3anumure BRIOpaHHbIE THU(PHI 10T COOTBETCTBYIOIIUMH OYKBaMH.
CooTHecuTe THUII anmapaTHbIX CPENCTB C (PYHKIIMOHATIBEHBIM
Ha3HAYCHUEM aNIapaTHBIX CPEJICTB.

00opyI0BaHUE (GyHKIIMOHATIbHOE HAa3HAYCHHE

MUKPO(OH A | 3amuch BUJEO

BeO-kamepa | b | BocnpousBeieHue 3ByKa

KOJIOHKH B | 3anucse 3BYKa

AIWIN|PF

monutop [IK | I' | Bocnpoussenenue n3oOpakeHui 1 BUAEO

[IK-1.V.1
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IIpounTaiiTe TEKCT U yCTAaHOBUTE COOTBETCTBHUE.

B neBom cronbie npuBeaeHb! pacliupeHust MyJibTUMeIua-pailyios, B
IIPaBOM CTOJIOLIE IPUBEACHBI TUIIBI MyIbTUMeANA-(hopMaToB. K kaxxaoin
MO3UIINH, TAHHOM B JIEBOM CTOJIOIIE, MOJ0EPUTE COOTBETCTBYIOLTYIO
MO3UIIMIO B IPABOM CTOJIOLE. 3anUIIUTe BEIOpaHHbIE HU(PHI 101
COOTBETCTBYIOIIUMHU OYKBaMH.

CootHecute pacmupenue (aina ¢ popmMarom MyJIbTUMEIMA-TaHHbIX.

pacmmpenue daiina dbopmar

gif A | popmar 3ByKoBOTO (aiina

wav b | dopmart Buneodaiina

WIN|F-

avi B | ¢opmat pactpoBoro nuzobpaxenus

4 | bmp I' | popmaT aHMMHUPOBAHHON KapTHUHKHU

I[IK-1.V.1
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ITpounTaiite TEKCT U ycTaHOBUTE cooTBeTcTBUE. K KaXka0i mo3umuu,
JTAHHOM B JIEBOM CTOJIOIIE, MOA0EPUTE COOTBETCTBYIOIIYIO MO3UIHIO B
IIPaBOM cTOJIOLE. 3anUIIUTe BEIOpaHHbIE UG PHI 1101
COOTBETCTBYIOIIUMHU OYKBaMH.

B neBom cronbue npuBeeHsl HU(POBbIE KOABI IS LIBETa MUKCENS B
dbopmate RGB, 3aanHOr0 TPOWKON COOTBETCTBYOIINUX YHCEI
CooTHecuTe KOJ 11BETa C HAMMEHOBAaHHEM I1IBETA.

ko 11BeTa B opmare RGB HaVMEHOBAHME [IBETA

(255, 0, 0) A | KeaTeIid

(255, 255, 0) b | xpacHbIit

(0, 0, 255) B | nuaHoBEIi

ArIWINPF

(0, 255, 255) I' | cunwmii

[IK-1.V.1
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[IpounTaiite TEKCT U YCTAHOBUTE IIOCIIEIOBATEIBHOCTD OIIEpaLlUN,
KOTOpbI€ HEOOXOIMMO BBIIOJHUTH MPU BHITOJTHEHUH OUUCTKH
ayJMOCHTHaJIa OT IIYMOB MIOCPEJCTBOM BEUBIET-IIPE0Opa30BaHMU.
3anummuTe COOTBETCTBYIOLIYIO IIOCIEI0BATENBHOCT OYKB ClI€Ba
HaIIpaso.

A — BBIIOJHUTH 00paTHOE BeBIIEeT-TIpeoOpazoBanue, b — mpuMeHuTh
OTIEPALIMIO TPAIIOJIANHTA K KO3 PHUIMEeHTaM BelBIeT-IpeoOpa3oBaHus,
B - BBeIMONHUTH NpsiMOE BeNBIET-NpeoOpa3oBaHue

[IK-1.B.1
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[TpounTaiiTe TEKCT 1 3aUIIUTE Pa3BEPHYTHI 000CHOBAaHHBIH OTBET.
Crepeo3Byk onu(poBBIBAETCS C apaMeTpaMu: 4acToTa TUCKPETH3ALUN
44100 I'i, 16 6ut Ha oTcuer. Onpenenure 00beM HHPOPMAIUH B
OaiiTax, KOTOPBIN 3aMMYT JaHHBIC OIM(PPOBAHHOTO 3BYKa
IIUTENbHOCTRIO B 1 MuHyTY 40 cexyHI, 0e3 mpUMEHEHHUS KOMIIPECCHU

naHHbIX. OTBET MPUBECTH B OalTax

[IK-1.B.1
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[TpounTaiiTe TEKCT U 3aNUIIUTE Pa3BEPHYTHI 000CHOBAHHBII OTBET.
PactpoBoe nBeTHOE M300pakeHne uMeeT napameTpsl: paspemieHue 2000
Ha 1000 mukcenei, riryouna nsera — 24 6uta. Onpeaenure o0beM
JAHHBIX B 0alTax, KOTOPBIM 3aHUMAIOT JaHHBIE ITOT0 U300paxkeHus, 0e3
pUMEHEHHs MeTOA0B Kommnpeccuu. OTBET npuBecTy B OaiTax

[IK-1.B.1
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[IpounTaiiTe TEKCT M 3aIUIIUTE pa3BEPHYTHIIi 00OCHOBAHHBIN OTBET.
CkopocTb nepeaauu naHHbix yepe3 ADSL-coeaunenue pasHa 2 Mout/c.
UYepes naHHOE COeMHEHHNE CKaunuBaeTcs ayauodailsl pazmepom

6.4 MoGaiiT. OnpeaenuTe MUHIMAILHO BO3MOXHOE BPEMsI OKHIaHUS
ckaunBaHus Qaiina (B CeKyH/IaxX) MPH CaMbIX OJaronpUsATHBIX YCIOBHUSIX.

ITIK-1.B.1

Kitoun mnpaBUiIbHBIX OTBETOB Ha TecThl pasMmenieHsl B [lpunoxennn 1 x PIIJ] u

HaxomATcsl y crnenuanucToB nmo YMP kadenpsr 41, 3amecturens 3aBemyromero xapeapon u
pPYKOBOAUTENS 00pa30BaTEIbHON MPOTrPaMMBI.

CucreMa OIleHUBAaHUA TECTOBBIX 3aJIaHMI TOKa3aHa B Tadauie 18.1.

Taomuia 18.1 — CucreMa OlleHMBAHUS TECTOBBIX 3aMaHUM

VYkazanus no OlLicHUBaHUIO

Pe3ynbTaT orleHUBaHUS
(Oaybl, TOJYYCHHBIC 3a BBINOJIHECHHE \
XapaKTEePUCTHKA MPABUILHOCTH OTBETA)

3aganue 3aKPBITOTO TUTA Ha
YCTQHOBJICHHE COOTBETCTBUS CUHMTACTCS
BEPHBIM, €CITM  YCTAaHOBJIEHBI  BCE
COOTBETCTBUS  (HO3MLIMKM W3  OJIHOTO
CTOJNIOIa  BEPHO  COIMOCTaBIE€HBI  C
MO3ULMSIMU IPYTOro CTOJIONA)

[lomHOE COBMajeHHE C BEPHBIM OTBETOM
ouieHuBaercs | GayioMm, HEBEPHBIM OTBET
ni ero orcyrcrsue — 0 OamioB (Ju60
YKa3bIBaeTCsl «BEPHOY» \ «HEBEPHOY)

3anganue 3aKPBITOTO THTIA Ha
yCTaHOBJICHHE MOCIIE0BATETHbHOCTH
CUNTACTCd BEPHBIM, CCIIM [PABUIIBHO
yKa3aHa BCs TIOCTIE0BATEIBHOCTh ITU(D

[TomHOE COBMajieHUE C BEPHBIM OTBETOM
ouieHuBaercs | OaaoMm, eciau JOMyIIeHbI
OMMOKA WJIH OTBET orcyrctByer — 0
OamwtoB (OO  yKa3pIBaeTCsl  «BEPHO»\
«HEBEPHOY)

3amaHe KOMOMHHMPOBAHHOTO THMA C
BBIOOPOM OJHOTO BEPHOTO OTBETA U3
YeThIpex IPEeIOKEHHBIX U
0o0OCHOBaHHMEM  BbBIOOpa  CUMTAeTCs
BEPHBIM, €CIIU MPaBWIBHO yKa3aHa Lugpa
U TPUBCACHBI KOHKPETHBIC apPryMCHTBI,
UCMOJIb3yeMble IPU BBIOOpE OTBETA

IlonHOE CcOBMajeHUE C BEPHBIM OTBETOM
orieHuBaeTcs 1 OayyiomM, HEBEPHBI OTBET
win ero orcyrctBue — 0 OamnoB (a1ubo
YKa3bIBACTCS «BEPHO»\ KHEBEPHOY)

3amane KOMOMHHPOBAHHOTO THIMA C
BBI60pOM HCCKOJIBKUX BAapPHAHTOB OTBCTaA
U3 TPEAJIOKEHHBIX M Pa3BEPHYTHIM
0o0OCHOBaHHMEM  BbIOOpa  CUUTaeTcs
BEPHbIM, €CIM IPaBWIBHO  YKa3aHBI
uudpel W NPUBEICHBI  KOHKPETHbBIE
apryMEHTbI, UCMOJIb3yeMble NPU BBIOOpE
OTBETOB

[lomHOE COBMajeHUE C BEPHBIM OTBETOM
olieHuBaeTcs 1 OaymioM, eclid JOMyIIEHbI
om0k wnu oTBeT oTcyrcrByer — O
O0amutoB (MO0  yKas3hIBaeTCsS «BEPHOM\
«HEBEPHOY)




3aiaHue OTKPBITOIO TUIIA C PA3BEPHYTHIM
OTBETOM CYMTACTCS BEPHBIM, €CIU OTBET
COBIIAJIA€T C 3TAJOHHBIM 10 COAEPIKAHUIO
U IIOJIHOTE

[IpaBuibHBIN OTBET 3a 3a71aHue
orieHUBaeTcs B 3 Oamta, eciy IOMyIieHa
omHa omuOKa \ HETOYHOCTh \ OTBET
MpaBUIBHBIN, HO HE TOJHBIA - 1 Oamn,

eciu gonyiieHo oonee 1 ommbOku \ oTBeT
HEMpaBWIbHBIA \ oTBeT OoTCcyrcTBYeT — 0

OamoB  (uOO  yKasbIBaeTCs  «BEpHO»\
CHEBEPHOY)
WHCTpyK1IKS 1O BBIMOJIHEHUIO TECTOBOTO 3a/IaHMsI HaXOAUTCs B Tadbmuie 18.2.
Tabnuna 18.2 - HCTpyKIMS 1O BBITOJIHEHUIO TECTOBOTO 33JaHUs
Ne Tun 3aganusa HucTpykius
1 3amaHue 3aKphITOTO TUMA HA [IpounTaiiTe TEKCT U yCTAaHOBUTE
YCTaHOBJICHHE COOTBETCTBUS COOTBETCTBHE.
K xaxxmoit mo3urmm, TaHHOU B JIEBOM
cToJ011e, TOI0EpUTE COOTBETCTBYIOLIYIO
MO3UIIMIO B TPABOM CTOJIOIE
2 3amaHue 3aKpHITOTO THUIIA HA [IpounTaiite TEKCT U YCTAHOBUTE
YCTaHOBJIEHHE M10CJIE0BATEIbHOCTU II0CJIEI0BATENbHOCTh
3anuinuTe COOTBETCTBYIOIIYIO
110CJIEI0BATENbHOCTh OYKB CJI€Ba HAIIPABO
3 3amanue KOMOMHHUPOBAHHOTO THIIA C [IpounTaiite Tekct, BoIOEpUTE
BBIOOPOM OJTHOTO BEPHOTO OTBETA U3 NPaBUJIBHBIA OTBET M 3aIUIINTE
YeThIPEX MPEIOKEHHBIX U apryMeHTbI, 000CHOBBIBAIOIIIKE BHIOOD
000CHOBaHHEM BBIOOpA OTBETa
4 3aanue KOMOMHUPOBAHHOTO THIIA C [Ipounraiite TeKCT, BEIOEpUTE
BBIOOPOM HECKOJIbKMX BAPHAHTOB OTBETA | MPAaBHJILHBIC BAPUAHTHI OTBETA U
U3 MPEATIOKEHHBIX U Pa3BEPHYTHIM 3aIUIIATE APTYMEHTHI, 000CHOBBIBAIOIINE
000CHOBaHHEM BbIOOpa BBIOOD OTBETOB
5 3amaHne OTKPBITOTO TUIA C pa3BepHYTHIM | [IpounTaiiTe TEKCT U 3alUIIATE

OTBCTOM

pa3BEepHYTHIM 0O0OCHOBAHHBIN OTBET

Ilepeuenp 3ajaHMii KOHTPOJIBHBIX PabOT MO AUCIMILIMHE 00yUYaIOMIMUXCs 3209HON (OPMBI

oOydeHus npenacrasieH B Tadbnuue 19.

Brinonsenue KOHTpOJ'IBHOfI pa6OTLI npeanojgaract BbIIOJHCHHUEC HWHIANBUAYAJIBHOTO

3amanus. llems paboTHl 3aKiIroUaeTcs HANMCAaHUM COOCTBEHHOTO IPOTPAMMHOTO KOJa IIo
dbopmupoBanuio Buaeodaiiia B Python.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

Ne

wn [lepeyeHb KOHTPOJIBHBIX PabOT

1 Hanucate nporpammy mns ¢opMupoBaHHs BHIIE0, B KOTOPOM OyAyT XaoTUYECKH
NepeMeIaThCsl He3aroJHEHHbBIE OKPYKHOCTh M KBaJ[paT ¢ OelIbIMH I'paHUIIAMU HAa YEPHOM
¢done, Tak, 4TOOBI B cllyyae WX YaCTUYHOTO HAJIOKEHHS JpYyr Ha JApyra o0JiacTh HX
B3aMMHOT0 MIEPECeUeHHs 3aKpalINBaIach Obl OEJIBIM IIBETOM.

2 Hanucare mnporpamMmy s ¢GopMUpOBaHUS BHUAECO, B KOTOPOM OYAYT XaOTUYECKH

nepeMeaTbCAa 3 Kpyra OAMHAKOBLIX pagnuyCOB, KpaCHOT'O, 3CJICHOI'O U CUHCTO LIBCTA, TaK,
YTOOEI B CJIydya€ MX 4aCTUYHOI'O HAJIOKCHUA 06p330BI>IBaJ'IC${ OBI IIBET, COOTBGTCTBYIOHH/Iﬁ
CMCHICHUIO COOTBCTCTBYIOIIUX 0a30BBIX IIBCTOB.




Hanwucare mporpammy, KoTopasi U3 KapTHHKH C TEKCTOM Ha 0enoMm (oHe co3aacT BHIEO, B
KOTOPOM CJI0BA OYAYT MOSIBISATHCS IO OJJHOMY.

B3sTh 32 0CHOBY 11000€ M300pakeHNE U HAMMKUCATH MPOTrpamMmy, (GOPMHUPYIONIYIO BUICO, B
KOTOPOM CHayajla TEMHBIH KajJp, a 3areM H300paKeHHe TOCTEIICHHO CTaHOBUTCS
BUJUMBIM, HA4YWHAsg C IIEHTPa, O0JIACTh BUAMNMOCTH NPEIACTABISIET CO00M Kpyr ¢
YBEIIMYUBAIOIIUMCS OT KaJpy K Kaapy paauycoM. K KOHIy BHIIEOpOJIHKA H300paKeHUE
JOJI?KHO OBITH IOJIHOCTBIO OTKPBITBHIM.

Hanucarp mnporpamMmy st ¢bopMupoBaHusi BUAEO, B KOTOPOM OYIyT XaOTHUECKU
nepeMenaTbesi 3 KBajapara ¢ OJUHAKOBBIMU CTOPOHAMH, KPacHOIO, 3€JIEHOTO M CHUHErO
1BEeTa, TaK, YTOObl B ClIy4ae MX YaCTHUYHOTO HaJOXKEHHs 0Opa3oBbIBaJCS Obl IIBET,
COOTBETCTBYIOIIMI CMEIICHUIO COOTBETCTBYIOIINX 0a30BbIX I[BETOB.

B3s1h 32 0cHOBY /1Ba M300pa)K€HUs M HalucaTh IporpaMMmy, (POPMUPYIOIIYIO BHJIEO TakK,
4yroOBbl OJHA KapTHHKA HAuuHajla 3aMeIlaThCs JpPYrod CcjeBa HANpaBo: T. €. MEXIy
KapTUHKAMU UMEETCsl BEpTUKalbHas I'PaHMILIA, JIEBee KOTOPOM BHHA 4acThb W300pakeHUs
BTOpOW (CMeHsIONIeH) KapTHHKH, a MpaBee — YacThb HM300pakKeHUsS MEpBOH (MCXOIHOM)
KapTUHKU. Buieo 10KHO HAYaThesl C EPBOM KApTUHKHU U 3aKOHYUTHCS] BTOPOM.

Hamucates nmporpammy, GopMHUPYIOIIYIO BHUACO, B KOTOPOM 10 H300PKEHUIO XaOTHUECKU
MepeMenaeTcs OKPYXKHOCTb, W ISl THKCeNed, TMOMaBIIMX BHYTPh OKPY>KHOCTH,
HACBIIICHHOCTD 1IBETa COXPAHSIETCS, a Il OCTAJIbHBIX YCTAHABIIMBACTCS HYJIECBOM.

Hanucatp nporpamMmy, GopMHUpYOIIYIO BUAECO, B KOTOPOM IO U300PAKEHUIO0 Xa0THUECKU
[IEPEMEIIACTCSI OKPYXKHOCTb, MW JUISl THKCEJed, IONaBIIMX BHYTPb OKPYKHOCTH,
YCTaHABJIMBAETCS HYJIEBasl HACHIIIEHHOCTb LIBETA, /ISl OCTAJIbHBIX LIBET COXPAaHSIETC.

Hanmcars nporpammy, popMUPYIOIIYIO BHI€0, B KOTOPOM IO H300paKEHUIO XaOTHIECKU
nepeMenaeTcsi KBaapar, U JUIsl MUKCesel, MOoMaBIIuX BHYTPh KBaJpaTa, IBET COXPAHSIETCS
HEU3MEHHBIM, JUISI OCTAJIbHBIX MUKCEJIeH HACBIIEHHOCTh LIBETa YCTAHABIMBACTCS PaBHOU
HYIIIO.

10

Hanucatp nporpamMmy, opMHPYIOIIYIO BHAE0, B KOTOPOM IO MU300PaKEHUIO0 XaOTHUECKU
nepeMeniaeTcss KBaapar, W Il 4YacTH u300pakeHus, IOMaBIIed BHYTPh KBajpaTa,
npumensiercs onepatop Cobensi, ocTalbHas YacTh H300paKEHUSI HE U3MEHSIETCS.

11

Hammcars nporpamMmmy, GopMUPYIOIIYIO BHIEO, B KOTOPOM MO U300PKEHUIO Xa0THYECKH
nepeMenaeTcsl KBaapar, W [Ais 4acTH u300pakeHus, MOMaBIIeld BHYTPh KBaJpara,
BBITIOJIHSIETCSl  JIMHEMHOE KOHTPAaCTUPOBAHHME, OCTaJbHAs YacTb H300paKeHUS HeE
W3MEHSETCS.

12

Hammcars nporpamMmmy, GopMUPYIOIIYIO BHIEO0, B KOTOPOM MO M300PAKEHUIO XaOTHUYECKH
MepeMeNaeTcsi OKPY>KHOCTh, U JUIS YaCTH M300pa)KeHUs, MOMaBIIeH BHYTPh OKPY>KHOCTH,
BBITIOJIHSIETCS OTIEPATOP COSIPU3AIIAN, OCTAJIbHAS YaCTh M300paKeHUST HE U3MEHSIETCS.

13

Hanucarp mnporpammy, (QoOpMHpYIOIIYI0O BHIEO, B KOTOPOM IO MOHOXPOMHOMY
M300pKEHUIO0 XAOTHYCCKU IMEPEMEMAeTCsl OKPYXKHOCTh, W IS YacTH W300pakKeHHS,
MOMAaBIIel BHYTPb OKPY>KHOCTH, BBITIONHSETCS pacKpacka MCeBIOIBETOM, OCTalIbHAasl YacTh
M300pakKeHUs] HE N3MEHSIETCSI.

14

Hamucate mporpamMMy, ¢hOpMUPYIOIITYIO BUIEO C PATUATBHO PACXOMSIIMMUCS OT IEHTpa
OKPY)XHOCTSIMH C CMCHSIOIIMMH Jpyr Jpyra IB€TaMH B  COOTBETCTBUU C
OCJIEAOBATEIBHOCTHIO [IBETOBBIX TOHOB B Moeinu HSV.

15

Hamnucars nporpamMmy, GOpMHPYIOIIYIO BHI€0, B KOTOPOM IO U300PaKEHHIO XaOTHUECKH
nepeMeniaeTcs KBajpar, W IS 4acTH HM300paKeHWs, IOMaBlIeld BHYTPh KBajpara,
NpUMEHsIETCS  omeparop THUCHEeHUs (embo0SS), ocrtanbHas 4YacTh HM300paKeHHS He
U3MEHSETCS.

16

Hanucate mnporpammy, (GOpMHpPYIOLIYI0 BHEO, HAIOMUHAIOIIEE 3Be3JHOE HEOO C
MEPLAIOIIKMH 3BE3AAMH.

17

Hamnucarts nporpammy, (bOpMI/Ipy}OH_IYIO BUACO C PpAaAUATIBHO PACXOAAIINMHUCA U3 LICHTPA
OTpE3KaMU JIMHWM PA3JINYHBIX JJIMH, ABMXKYIIUMUCA C PA3JIMYHBIMH CKOPOCTAMM.

18

Hanwucare nporpammy, GOpMUPYIOIIYIO BHJIEO, B KOTOPOM 10 H300paKEHUIO XaOTHUECKU




nepeMeIaeTcs KBajapar, W Uil 4acTh HU300paKeHWs, IONaBIIed BHYTpPh KBajJparta,
BBITIOJTHSIETCS 3aMEHA 1IBETOB B COOTBETCTBHUH C 3a/laHMEM Ha JJabopaTopHyto padoTy Ne3.

19 | B3stb 3a OCHOBY JiBa M300pakeHHs U, HCIIOJB3Ys MeTo Hanoxenus (blending), nanucarp
nporpamMmy, (OPMHUPYIOLIYIO BHIEO TaK, 4TOOBI OJHA KapTHHKA HayMHAJA I[UIABHO
OJeKHYTh, a Jpyras HauuHajga OpOSBISAThCA Ha ee (oHe. Buieo MOMKHO HayaThes ¢
HEepBOil KAPTHHKU U 3aKOHYHTHCSI BTOPOU.

20 | Hamwmcats mporpammy, GOpMUPYIOIIYIO BHIEO, B KOTOPOM IO H300PaKEHUIO Xa0THIYECKH
NepeMeIaeTcss OKPY)KHOCTh, M 4acTh M300paKCHUs, MOMABIIAsi BHYTPh OKPYXXHOCTH, HE
WU3MEHSIETCS, KO BCEM OCTAJIbHBIM ITHKCEISIM TMPUMEHSETCS YCPETHSIONUN OJTHOPOIHBIN
ormeparop ¢ Mackod pasmepa 5x5. M3o0pakeHune BHE OKPYKHOCTH OKaXKeTCs
pacokycupoBaHHBIM.

21 | Hanwucatp nporpaMmy, (GopMHUpYIONIYIO BUEO ¢ (POHOM M3MEHSIOIIET0Cs BO BPEMEHU
LIBETOBOT'0 I'PAIUEHTA: 110 TOPU3OHTAIBHON OCH PACIIPOCTPAHAETCSI CHHYCOUIaIbHAs BOJIHA
KpacHOT0, M0 BEPTUKAILHOM — 3€JICHOT0, 110 IMAarOHaJIl — CUHETO.

10.4. Metoauueckue  Marepuaibl,  ONpPEACISAIOIIMEe  HPOLEIypbl  OLIEHUBAHMS
WH/IMKATOPOB, XapaKTEPU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHIIUH, COAEp)KaTcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTUpyOIIMX NOPAAOK M IPOLERYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOUHON aTTeCTaluy O00yJaroIInuXCs
I'VAIL

11. Meroaudeckue yKa3aHus Uit 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus I OOyYaroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia.

OCHOBHOE Ha3HAYCHME JICKLIMOHHOIO MaTepuana — JIOTMYECKH CTPOHWHOE, CUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JieKUUU B
paMKax TUCUUIUIMHBI HE B TOM, YTOOBI MOJYyYUTh BCIO MH(POPMAIMIO MO TEME, a B OCBOCHUU
byHAaMEHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAay4yHOrOo IIO3HAHMs, HOBEHIINX
JOCTHKEHUI HayyHOW MbIcau. B yuyeOHOM mpoliecce JIEKIHs BBIIOJIHSAET METO/I0JIOITMYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKPETHOW 00JIacTH 3HaHuUs, €€ MpoOJeMbl, AAeT LEIbHOE NPEACTaBICHUE O AUCLUILINHE,
MOKAa3bIBAET B3aUMOCBS3b C IPYTUMH JUCLHUIIIIMHAMH.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JIEKIIMOHHOTO MaTepuaa;

— IIOJIy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHHWW, YpPOBEHb
KOTOPBIX ONPEAEIAETCS LIEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TIOJIyueHHE OIbITa TBOPUYECKOH pabOoThl COBMECTHO C IIPEMNOJIaBaTelIeM;

— pa3BuUTHE NPO(PECCHOHAIBHO-IETIOBBIX KaueCTB U CAMOCTOSITEILHOTO TBOPUYECKOIO
MBIILUICHHUS,

— TOosiBJIeHUE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITENIbHON pabOThI;

— TIOJy4YyeHHE 3HAHUM O COBPEMEHHOM YPOBHE pa3BUTHUS HAyKHM, TEXHUKU U
MH(OPMALIMOHHBIX TEXHOJIOTHI U O MPOTHO3€ UX Pa3BUTHUS Ha OJM>KalIINe roJibl;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACNSTH TIJIaBHbIE MBICIU U
MOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HUX B  Pa3jIM4YHBIX
bopMynupoBKax);

— TOJy4YyeHHe TOYHOIO MOHMMAaHHUS BCeX HEOOXOAUMBIX TEPMUHOB U TIOHATHUH.

JlekMOHHBI MaTepua’d MOXKET COINpPOBOXKAATHCS JIEMOHCTpAalMEN  ClIalijoB U
HCIIOJIb30BAaHUEM pa3laTOYHOrO0 MaTepuaja IMpH MPOBEIEHUU KOPOTKHX JHUCKYCcCUH 00
0COOEHHOCTSX MPUMEHEHUS OTJENIBHBIX TEMATHK M0 JUCIUTUIMHE.

CrpykTypa npe1ocTaBiaeHus JIEKIHOHHOTO MaTepuania:

— BBeJeHHeE (COO0IeHre TeMBI, 1€, TJIaHa JIEKIIHH, UCIIOJIb3YEMbIX HICTOYHHUKOB);




— OCHOBHas 4acTh (TMOfaya CTPYKTYpUPOBAaHHOW HAay4yHOM W yueOHOH uH)opmaruw,
paccTaHOBKA aKIIEHTOB, BBIBOJBI 10 KaXKIOMY IIYHKTY);

— 3axmoueHue (0000IIeHHe OCHOBHBIX HaeH, (GOpPMyIHpOBaHUE OOLIMX BHIBOJOB IO
TEeMe).

11.2. Metoauyeckue yKa3aHus I 00y4JarOIUXCs 10 yYaCTHIO B CEMUHapax
He npenycmorpeHo.

11.3. Metoauueckue ykazaHUs UIsi OOYYaIOIIUXCS O TPOXOXKIACHUIO MPAKTHUUYECKUX
3aHATHHI
He npenycmotpeHo.

11.4. Meroauueckue ykazaHusi A OOYYalOIIUXCS MO BBINOJIHEHUIO JIA0OPATOPHBIX
pabor

B xoxe BeImONHEHHS Ja0OPATOPHBIX paboT OOydYaromMHCS MOJKEH YIrIIyOuTh H
3aKpeNUTh 3HAHMS, NMPAKTHUECKUE HABBIKHM, OBJAJETh COBPEMEHHON METOAMKOW M TEXHHKOU
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OOYyJaromerocs.
Beinonnenue 1abopaTopHbIX pabOT COCTOMT M3 SKCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOIIPUATHUI.

BeinonHenue 51abopaTopHbBIX padoOT OO0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpeNesieMoil y4eOHBIM IUTAaHOM, W OTHOCHUTCS K CpEICTBaM,
o0ecreynBaroIUM pelIeHue CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— T[pHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMs IPOLIECCOB, SBIEHUH U  OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM JUCIUILINHBI,

— 3aKpeIuleHHe, Pa3BUTHE U JeTalli3alls TEOPETUUYECKUX 3HAHWU, MOJYyYEHHBIX Ha
JEKIMX;

— IOJIyuyeHHe HOBOM MH(OpMAIMH 10 U3y4aeMOH IUCHUIIMHE;

— TIpHOOpeTeHHe  HaBBIKOB  CAMOCTOSTEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyTI0BaHUEM U TPUOOPAMH.

3ajilaHue ¥ TpeObOBaHUs K POBEICHUIO J1a00paTOPHBIX paboT

3ananus o J1a0opaTOpHBIM paboTaM COOTBETCTBYIOT MO3HULIMSAM MepeyuHs TaOIULbI 6.

OueBUIHBIM TpeOOBAHMEM SBIISETCS HAJIMYUE Yy CTYACHTOB HABBIKOB pPalbOTHI C
BBIYUCIIUTENILHOW TEXHUKOM, MOJYYEHHBIX B 0O0I1€00pa3oBaTENbHOM IIKOJIE, a Takke IMpHU
uzydyenuu B ['YAII quctumimH, KOTopble NepevyruciaeHsl B 1. 2.

IIpu npoBeneHMM 1a0OPAaTOPHBIX PAOOT HCHOJIB3YIOTCS  Y4€OHO-METOIUYECKHE
MaTepuaibl, pa3MellaeMble MpernojaBaresneM B JUYHOM kaOuHere Ha caiite ['YAIL B paznene
“3aganus no aucuumuuHe”. [Ipu coctaBneHMH 3aJaHU UCIONIB3YIOTCA YU4eOHO-METOINYECKHE
MaTepuabl:

MeTtozbl 00pabOTKH MYJIBTHMEINIHBIX JaHHBIX: Jabopatop. npakTukym / O.0.)KapuHos.
— CIl6: T'YAIL, 2024. - 78 c.

Crpykrypa u hopma oTyeTa 0 1abopaTopHOM paboTe

OO0s13aTeNbHBIM  ABIIICTCS HANUYHME THUTYJIBHOTO JIUCTa, W3JOKEHUS Ledu paboThl,
MOpsIIKA €€ BBIMOJHEHUST W BBIBOAOB. OcTalbHBIE TpeOOBaHUS TEPEUUCISIIOTCS B paszene
“ConepkaHue oTdera” B METOJMYECKUX YKa3aHMSIX [0 KaxJIoi saboparopHoil paboTe.
Onexktponnas (opma ortuera (daitn B ¢opmare Adobe PDF) pasmemiaercss CTyaeHTOM
CaMOCTOSITENILHO B €r0 TUYHOM KaOuHeTe Ha caiite ['YAIL

TpeboBanusa kK 0hOPMIIEHHIO OTYETA O JIA00paTOPpHOU padbore
Vxkazansl no URL http://quap.ru/quap/standart/prav._main.shtml



http://guap.ru/guap/standart/prav_main.shtml

Kaxxip1ii cTyZI€HT NOAroTaBINBAET UHNBHUIYAIbHBIM OTYET B COOTBETCTBUU C JAHHBIMHU
MOJIYYeHHOTO BapuaHTa 3aJaHus, KOTOpblE NPHUBEACHHI B METOAUYECKHX YKazaHusx. l[lpu
BBISIBJICHUHU TIperojaBaTesieM (pakToB HETOOPOCOBECTHOIO 3aMMCTBOBAHUSI MaTepUaIOB ¢ paboT
JIPYTUX CTYACHTOB (T.€. IPU BBISBIICHUU IUIarvara), penoaaBaTesib MMeeT MpaBo HE HAYUCISATh
CTYJECHTY 3a JaHHYIO pabOoTy peMTUHIOBBIX OasIOB.

Kputepuu orieHrBaHus OTYETOB O J1a00PAaTOPHBIX paboTax

Jis kax1moi J1abopaTopHOW pabOThI MPENOJAaBaTEIeM YCTAaHABIUBACTCS MPEACITbHBIN
CPOK BBINIOJIHEHUS paOOThl M KOJIWYECTBO PEHTHHIOBBIX OAJIJIOB, HAYUCIAEMOE CTYICHTY 3a €€
YCIICITHOE BBHIMOJTHEHHUE, COOTBETCTBYIOMIAs WMH(OpMAamus JOCTYIHA ISl BCEX CTYACHTOB C
Hayaja CeMecTpa, B KOTOPOM MPOBOJIATCS 3aHATUSA MO AuciuruiiHe. CyMMapHOE KOJIHYECTBO
PEUTHHTOBBIX OAJIOB 3a BCe pabOTHI, 3aINIAHUPOBAHHBIC K BBHIMIOJIHCHHUIO B TCUECHUE CEMECTPA, -
60. Ilpu 3arpy3ke CTyIEHTOM IE€pBOM BEPCHU CBOETO OTYETa O JaOOpaTOpHOW padoTe mocie
YCTaHOBJICHHOW TIPEJCIIbHON NaThl BBHITIOMHEHHSI paboThl, Oamuibl 3a paboTy MOryT OBITh
CHW)KEHBI TmpenogaBareneM BaBoe. Kpome Toro, Oamibl MOryT OBITh CHIKEHBI IIpU
WUTHOPUPOBAHUU CTYACHTOM paHee CHEIaHHBIX MPENoJaBaTejeM 3aMeYaHUW 10 COJEP KAHHIO
Wi 0(OPMIICHHIO MPEIBIAYIINX OTYETOB O J1a00paTOPHBIX paboTax.

11.5. Metoauueckue ykazaHUs Uig OOy4aroOHMXCA IO MPOXOXKIACHUIO KypCOBOTO
MIPOSKTUPOBAHHUSI/BBIIIOJTHEHUS KYPCOBOM paOOTHI
He npenycmoTtpeHo.

11.6. Metoauueckue ykazaHus JUisi 0Oy4arOIIMXCs M0 MPOXO0XKIEHUIO CAMOCTOSITEIbHOM
paboTsl

B Xxoze BbINOJIHEHUS] caMOCTOSITENbHON paboOThl 00YYarOLIUiicsl BHIIOIHSET paboTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HermocpeICTBEHHOTO
yuyacTtus. B mpoliecce BBIOJHEHHsI CaMOCTOSTEIbHOM paboThl y oOyuatomierocsi GopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovyero BpeMEHHU, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHMU U CHUCTEMaTH3allMM MPUOOpETaeMbIX 3HAHUN, 0OECIeYMBAET BBICOKHIMA
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YEHMs, MOMOraeT IOJYyYUTh HAaBBIKM IIOBBIIICHUS
npo¢eCcCHOHATBHOIO YPOBHS.

MetoauyeckumMi ~ MaTepuaiaMM,  HaMpaBiSIOUIMMH  CaMOCTOSITENIbHYIO  paloTy
00y4aromuxcs ABJSAIOTCS y4eOHO-METOJUUECKHE MaTepualsbl MO AMCLUUILUIMHE, pa3MellaeMble
npenojasareneM B JInyHOM kaOunete ['YAIL

11.7. MeTtoauueckre yKazaHus [UIsi OOYyYaroIIMXCS IO MPOXOXKACHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texkymuil KOHTPOJIb YCIEBAEMOCTH NPENYCMaTpUBAE€T KOHTPOJb KayeCTBAa 3HAHUU
00yy4aroIuxcsl, OCYLIECTBISEMOI0 B TEUEHUE CEeMecTpa C ILIeJbI0 OLCHMBAHUS X0Jla OCBOEHUS
JUCHUIUIMHBL. Tekyliell KOHTPOJIb OpraHU3yeTcs MOCPEACTBOM HAUUCICHUS PEHTHHIOBBIX
0a/uloB 3a BBINOJHSEMBIE B Tpolecce oOyueHUs abopaTopHble paboThl. [l Kaxmoi
nabopaTopHO PabOThI YCTaHABIMBACTCS MAaKCUMAIIBHOE KOJTUYECTBO 0AJUIOB U MpeeibHas gaTta
BbINoyHeHMs. [Ipu HapyleHun cpoKa BHIMOIHEHUS paboThl (OTCYTCTBHE OTYETA, 3arpy>KEHHOTO
CTYJICHTOM B JINYHBIN KaOWHET), OaJITbl 32 paboTy CHUKAIOTCA BABOE. Takxke Oalliibl MOTYT OBITh
CHIDKEHBl TpU BBIABICHUU (HAKTOB HEIOOPOCOBECTHOIO 3aMMCTBOBAaHUS C pPabOT JApPYrux
CTYJEHTOB, a TaKXke 3a TpyOble omuOku. MakcuManbHOE KOJIMYECTBO PEHTHHIOBBIX OaJUIOB Ha
Bce abopaTopHble paboTsl — 60. PeHTHHrOBBIE Oabl YYUTHIBAIOTCS MPH MPOBEJICHUH UTOTOBOM
aTTecTally N0 JUCIUILINHE.



11.8. Metoauyeckue ykazaHus Ijisi OOYYarONIMXCS MO MPOXO0KICHHUIO MPOMEXYTOUHOM
aTTeCTaIHH.

[IpomexxyTounass  arrecranss  OOydyarOIIMXCsl — NpPEAyCMaTpUBacT  OLICHUBAHHE
POMEXKYTOUHBIX U OKOHYATEJIBbHBIX Pe3yJbTaTOB 00ydeHus No auciuiuinHe. OHa BKIIOYAET B
ceOs1 3adeT — 3TO (GopMa OICHKH 3HAHWMA, IMOJYYEHHBIX OOYYAIOIUMCS B XOJEC H3yYCHHS
y4eOHON AMCIMILIMHBI B [IEJIOM WIIM IPOMEXKYTOUYHAast (110 OKOHYAHHU CEMECTpa) OLICHKA 3HAHUI
00y4aromuMcsi IO OTJACIBHBIM pa3jiesiaM JUCIUILTUHBI ¢ aTTECTAIIMOHHON OLIEHKOW «3a4TEHO»
WU «HE 3a4TCHOY.

Kaxmomy oOydvaromemycsi BblIaeTcss 2 BOmpoca IO TeMaM, pacCMOTPEHHBIM Ha
JICKIIMOHHBIX 3aHATHsAX. Ha mOJAroToBKYy OTBETOB Ha 00a BOIpPOCa JaeTcs 2 akaJeMUYEeCKUX daca.
[Ipu coaye TeOpeTUUECKOro Marepuaia TUCIUILIMHE Ha 3a4eTe 00YUYaIOIHACS MOKET TOITYYUTh
no 40 pedtuHTOBBIX OaymoB (rmo 20 0amuioB 3a Kaxablid BOMpoOC). bamibl CHMWKAIOTCS mpu
BBISIBIICHHH B OTYETE HETOYHOCTEH, OIMOOK, HETIOJIHOM OTBETE.

3ayer BBICTABIAECTCS B CiIydae, €ClIM CyMMa HaOpaHHBIX OOy4aromumcs OayioB (B
TEYEHUE CEMECTpa IMPH BBHIMOJHEHUH JIAOOPATOPHBIX pa0dOT M Ha 3aueTe) IOCTUTAeT 55 win
6osiee. Takum 00pa3oM, CTYJCHT, CBOSBPEMECHHO BBINIOJIHUBIINI MOJTHBIH HA0OP JIAOOpaTOPHBIX
paboT Mo AMCUUILUINHE, MOXKET MOJYYUTh 3a4eT ABTOMAaTHYCCKH.

KontposipHast paboTa 3a04HHKOB SIBJSICTCS] 00513aTEIbHBIM KOMIIOHEHTOM aTTECTAI[MH T10
JVCIIATUTHHE.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIUILINHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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