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1. OBIIME CBEIEHMUSA

Yuebnas oucyunnuna « Obpabomra yugposwvix OaHHbIX» U3YIACTCI B 60CLMOM cemecmpe
yemeepmozo Kypca.
Kypcosas paboma/Kypcoeoti npoexm — He IPeyCMOTPEH

1.1. ®dopma npomMexKyTOYHOH aTTecTaluu

DK3aMeH

1.2. Mecto yuebonou oucyunaunsl B ctpyktype OITOIT

Yuebnas oucyuniuna « Obpabomra yughpoevix OAHHLIX)» OMHOCUMCS K 4aACmU, hopmupyemotl
VUACMHUKAMU 0OPA3068AMENbHBIX OMHOUWEHUT NPOSPAMMbI.
OCHOBOU ISl OCBOCHHSI TUCIUTIINHBI SBIISFOTCS PE3YJIBTAThI O0YUCHHSI TIO MPEAIECTBYIOIINUM
JUCIATUTMHAM H TPAKTUKAM:

— Ynpaesnenue mobunvHviMu pobomamu

- Ochosbl MUKPONPOYECCOPHOU MEXHUKU.
PesynbTarel o0yueHust 1o yuebrnou oucyuniune « Oopabomxa yu@poswvix 0aHHBIX» UCIIONB3YIOTCS
NPU U3YYCHHUH CIICIYIOUIUX JUCIUILINH U TPOXOXKICHUS IPAKTUK:

- IIpoexmuposanue mexampoHHbIX U pOOOMOMEXHUUECKUX CUCEM,

- IIpoussoocmeennasn npakmuxa. Texnonocuueckas (RpoekmHo-mexHoI02ULeCcKdst)
NPaAKmuKa.

2. IEJH U ILIAHUPYEMBIE PE3Y.JIbTATBI OBYUYEHMUSI [1O
JTUCHUIIMHE

Lenbto yuebHoM aucuuruinabl « O6padomka yugposvix OaHHbIX» SIBISETCA:

- (opMupoOBaHHE IIETTOCTHOTO CHCTEMHOTO TPEJICTABICHHUS O MOAEIISX U MPE0Opa30oBaHUAX
JUCKPETHBIX U IIU(PPOBBIX CUTHAJIOB,;

- (opMupoBaHMe MNOHATUH O NpUHIMNAX ObIcTporo mnpeodpazoBanus Pypre U UX
IPUMEHEHUIO TPU HU(PPOBOM CIIEKTPAILHOM aHAIU3E;

- TmpuoOpeTeHue 3HaHWK, YMEHHH W HABBHIKOB B METOJaX OIMCAHMS, KIacCH(PUKAIMH U
METOAMKaX MPOEKTUPOBAHUS JTMHEWHBIX IU(DPOBBIX (PUIBTPOB;

- mpuoOpeTeHHe 3HAHW, YMEHHH W HaBBIKOB MAaTEeMAaTHYECKOro aHaim3a 3¢ (eKToB
KBAHTOBAHUS M OKPYTJICHHS B IUPPOBBIX PUIBTpax;

- npuoOpeTeHHe 3HaHUM, YMEHMH U HaBBIKOB B HCIIOJIB30BAaHMM METOJ0B LU(POBOMH
00paboTkK MHPOpPMaLUHY;

- (opMupoOBaHHE IEIIOCTHOTO CHCTEMHOTO MPEACTABICHUS O CHCTEMAaTH3allud OCHOBHBIX
HOHATUH M cnoco0oB (opmupoBaHus HUMPOBBIX H300paKEeHHWH, a TakKe OCHOB HX
urudpoBoit 00paboTKH;

Pesynbrarom oOyuenus o yueOHon « Oopabomka yugdposvix OaHHbIXY A6/158emcs OBIAICHUE
0o0y4JaroImMMHUCS 3HAHUSMH, YMEHHUSMH, HaBBIKAMH, IU(GPOBHIMU HHCTPYMEHTAMH U OMBITOM
JIESATSIIbHOCTH, XapaKTePU3YIOIUMHA TPoIiecc (GOPMHUPOBAHUS KOMIIETCHIIUH M 00€CIICYMBAIOIITIMHE
JTOCTHIKEHHE MIAHUPYEMBIX PE3YJIbTaTOB OCBOSHUS YIEOHON NUCIUTIIIHBIL.



2.1 CDopMpreMLIe KOMIICTCHIIMH, UHAUKATOPBI DOCTHUIKCHUA KOMHCTGHHHP'I,
COOTHECEHHBIE C IUIaHUPYCMBIMHU PC3YyJIbTaTaMH 06yqu1/1$1 110 AU CHUIIIIMHE

Koa u HamMeHOBaHHUe
KOMIIeTeHIINH

Koa u HamMeHOBaHHe
HHAUKATOpa
JOCTHKeHUS KOMIIETEHIIMH

Ilnanupyemble pe3yJbTaThl 00y4eHUsI
10 OUCUUNIUHE

IIK-2

Crnocoben Kk npogedenuto
KOHCMPYKMOPCKUX U
pacuemuuix pabom no
NPOEKMUPOBAHUIO
POOOMOmMexXHUUecKux
cucmem, ux nOOCUCmenm,
OMOCTbHBLX DJIEMEHMO8 U
MoOynel, KI04as
uHgopmayuonHoie,
INEKMPOMEXaHuecKue,

HJI-TIK-2.4

Buinoanenue omaaoxku
NPOSPAMMHO20 0becneuerus
0715 cucmemul YNpasieHus
2UOKUMU NPOU3BOOCHBEHHBIMU
Ayeuxamu

Ipumenenue memooos obpabomxu
yugpposvix uz0bpadiceHutl no
onpeoeneHHbIM al2OPUMMAam, ¢ NOMOUBIO
CReYUaIbHO20 NPOSPAMMHOZO
obecneuenus.

IIpumenenue bazosou meopemuieckou
RO020MOBKU HEOOX0OUMOU O/ U3YUeHUs
NPUHYUNOE YYHKYUOHUPOBAHUS U MEMOO0E
NPOEeKMUpOBaAHUs YUPPOBLIX YCMPOTICME.

IIpumenenue npoepamMmHbIx NPOOYKMO8
0715 peuienusi KOHKpemmbvlx 3a0ay no
00pabomke OaHHbIX, NOIYUAEMBIX C
yughposwix ycmpoiicma.

Y3706 U cucmem

euopasnuieckue,

971eKMPOSUOPABIUTECKUE,

9NEeKMPOHHbIE

ycmpoucmea

1IK-3. HJI-TIK-3.2

Cnocoben ocywecmenams | Hcnonvsosanue
MexXHU4ecKoe CReyuanu3upPOBaHHbIX
CcoOnposocoeHue NPOSPAMMHBIX NPOOYKMOS 015
npoyecca IMYNAYUU U OMIAOKU
NPOEeKMUpPOSanUs u npoyecca pabomel
KOHCMPYUPOBAHUS NPOU3B00CMEEHHBIX CUCTNEM;
pobomomexHueckux

Ipumenenue ¢hynoamenmanvHvix OCHO
LOC ona epamomnozo mamemamuyecko2o
MOOenupoBanus npoyeccos Popmuposans
U 00paAbOMKU CUCHATI08 8 UUPOKO
PAcnpoCcmpaneHHbIx npogpeccuoHanIbHbix
NPOCPAMMHBIX KOMNILEKCAX

3.

CTPYKTYPA U COJEP)KAHUE YUYEBHOM JUCIIUILINHBI

OO611ast TpyR0EMKOCTh Y4eOHON AUCHUIITUHBI/MOYJIS 110 YUeOHOMY IUIaHy COCTaBIISET

no ouHouU ghopme 0b6yuenus —
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3.e. 128 gac.

3.1. Ctpykrypa yueOHOU TUCIUTUINHBI JUTsl 00YJarONINXCs M0 BUIaM 3aHITHIMA
(ounas popma odyuernus)

CTpykTypa u 00beM AHCHUIITHHBI

CamocrosiTe1bHas
KonTrakTHas aynuTopHas padora,
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3.2. Ctpykrypa yueOHOM TUCHUIIIUHBI sl 00y4aronuxcs 1Mo pasjiesaM 1 TeMaM AUCHUILIMHEL: (04Hast popma o0yueHus)

Ilnanupyembie Buasbi yueoHoit pa6doThI
(KOHTpOJIUpYeMbIe) KonrakTHas padota
Pe3yabTaThHI = Bujasl u ¢opMbI KOHTPOJILHEBIX
OCBOEHU: o N 2 .= % MepONpHUsITHIA, oﬁecnequammne no
KO(BI) 5 Haumenosanue pazjie/0B, TeM; o g 2 5 3 g :x“ 5 COBOKYIHOCTH TEKYIIIMH KOHTPOJIb
(hopmupyemori(bix) ¢opma(bl) IPOMEKYTOYHOM aTTECTALUM g o = & § e F = § ycneBaeMoCTH
KomneTeHuuu(ii) u =) E = S3¢ E ° E 4 ()OPMBI IIPOMEKYTOYHOI0 KOHTP OISt
HHAMKATOPOB ) 25 | S55| 22| €5 ycneBaemMocTH
JIOCTHKEHHSI > 2 = S Sz =1 = 5 5
KOMIETeHUHi = ok S A% RE Y=
80CbLMOIL CeMECTP
1IK-2: Pa3znen 1. Moaenu u npeodpa3oBaHusi TUCKPETHBIX U 4 4 4 8 DopMBI TEKYIIEro KOHTPOJIS
HJ[-TIK-2.4 1M (pPOBBIX CHTHAJIOB 1o pazgeny 1:
1IK-3: Tema 1.1 MaremaTnyeckoe OnMcaHUE AUCKPETHBIX CHTHAJIOB 2 2
HJI-TIK-3.2 Tema 1.2. JTuckpetHoe npeodpazoBanue Dypne 2 2 3awuma 1a60pamopHslx pabom,
[Mpaktuueckoe 3ausitue 1.1 AJITOpUTMBI OBICTPOTO 4 2 Konmponvnas paboma 1
npeoOpaszoBanust Pypbe
JlaGopatopnas padora Ne 1.1 CooTHoLIeHHE MEXKILY 4 2
HETPEPHIBHBIMU M JUCKPETHBIMU CUTHATIAMHU
1 UX IIpeoOpa3oBaHUSIMU
1IK-2: Pazgen 2. luckperHslie u nudposbie GuabTphI 4 4 8 20 @DopMBI TEKYIIIETO KOHTPOJIS
HJ[-TIK-2.4 Tema 2.1 JIuneliHbIe AUCKPETHBIE PUIBTPHI U UX 2 2 1o pasjeny 2:
IIK-3: XapaKTePUCTUKU
HJ-TIK-3.2 Tema 2.2 D dexTs KOHEUHOH pa3psAAHOCTH MPHU NPEICTaBICHHN 2 2 sawuma nabopamopnelx pabom,
grcen B HU(POBBIX QUIbTpax Konmponvuas paboma 2
[Ipaktuueckoe 3ausitue2.1 IIpoexTupoBanune HUQppPoBHIX 2 4
(UIBTPOB ¢ KOHEYHOH UMITYJILCHOM
XapaKTepUCTUKON
[IpakTuueckoe 3anstue 2.2 AHaIN3 BIMSHHAS KBAHTOBAHUS 2 4
KodpdunmeHToB GuiIbTpa
JlaGopatopnas pabota Ne 2.1 Peanuzanus TMHEHHBIX THU(PPOBBIX 4 4
¢$uIpTPOB
JlaboparopHas padora Ne 2.2 I{udpoBoii crieKTpajibHbINA aHAIU3 4 4
1IK-2: Paszpgesn 3. OOpaboTka nuppoBHIX H300paskeHHIT 8 8 4 20 @opMBI TEKYIIEr0 KOHTPOJIA




[Inanupyemsbie Buasb! yueoHoii padoThl
(KOHTpOJIUpYeMbIe) KonTakTHas padota
Pe3yabTaThHI = Buasbl u gopmMbl KOHTPOJIBHBIX
OCBOEHHS: o N 2 . % MepOoNpHUATHIA, 06ecnequalomne no
KOA(BI) ) HanmenoBanme pasjiesnos, Tem; o = D) 5 3 g EA 5 COBOKYIHOCTH TEKYIIIMH KOHTPO.JIb
¢opmupyemoii(bix) (hopma(bl) MPOMEKYTOUHOH ATTECTALIMU g 2 = & § 9 % = § yCIeBaeMOCTH
KoMHneTeHnuu(i) u §" E g S 3 E S E 4 (hopMEBI IPOMEKYTOYHOr0 KOHTPOIS
HH/IHKATOPOB 2 £ | S§5 22|85 yCIeBaeMocTH
JOCTHIKEHHUS b} 2z SS3 2 g = 5
KOMIIeTeHIUit = =8 SRS = E O &
HJ-TIK-2.4 Tema 3.1 Knaccudukanus Mmetonos nudpoBoit oopadboTku 2 2 no pasaeiy 3
1IK-3: nzobpaxxennit. ['eomerprudeckue npeodbpazoBaHusi N300paKeHUH
HJ[-IIK-3.2 Tema 3.2 [IpeobpazoBanust n300pakeHUH TOYETHOTO THIIA 2 2 3auuma 1ab6opamopHuixX pabom,
Tema 3.3 [IpeoOpa3oBaHust IOKATBHOTO THIIA 2 2
Tema 3.4 Onepanun MaTeMaTHYeCKOH MOP(OTIOTHH 2 2
[paktuueckue 3ansatust 3.1 OunbTpanus H300paskeHUH. 2 2
HuskouactoTHbIE QUIBTPHI
[paktuueckoe 3ansiTre 3.2 BricOKO4YacTOTHBIE QUITBTPHI 2 2
[Ipaktuueckoe 3ansiTue 3.3 HenuueltHas GuibTpamyst 2 2
[paktuueckoe 3ausitue 3.4 Buecenne 3pdexros B n300pakeHue 2 2
JTaboparophast padora Ne 3.1 O6paboTka n300paskeHus 2 2
MPOrpaMMHBIMU CPEACTBAMU
JlaGopatopnas padota Ne 3.2 PaGora ¢ oubnuoTexoii Image 2 2
Processing Toolbox
Oxzamen 32 B YCTHOIi ¢opme mo Ouieram
HUTOTI'O 3a socemoii cemecTp 16 16 16 80
HUTOI'O 3a Bech nepuon 16 16 16 80
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3.3. Kparkoe conepxkanue yueonot oucyuniunsl « Oopabomra yugposvix OanHbIX»

HaunmeHnoBaHnue pa3aejia n

Ne T TG Copep:xanue pa3jesia (TeMbl)
Paznen 1 Moaenu v npeoOpa3oBaHUusA JMCKPETHBIX U HU(POBHIX CUTHAJIOB
Tema 1.1 Martemarudeckoe onucanue | Teopema Yutrekepa — KorensHukosa — lllenHoHa.
JUCKPETHBIX CUTHAJIOB MaremaTryeckas MOJeNb TUCKPETHOTO CUTHANIA B
HeNpepbIBHOM BpeMeHH. CrieKTpanbHas INIOTHOCTh
MOy TUPOBaHHON UMITYJIbCHOM MOCIEA0BATEILHOCTH.
Tema 1.2. JuckperHoe Teopema otcueroB. JJUCKpEeTHOE 11O BPEMEHH
npeodpasoBamue Dypse npeobpazoBanue Oypre. Anroputmsl BIID ¢
IIPOU3BOJIbHBIM OCHOBaHUEM OCHOBBI TEOpUU Z-
peoOpa3oBaHUs
IIpakTraeckoe | AJITOPUTMBI OBICTPOTO Anroputmsl ObICTpOro npeodpazoBanus Oypee. Unes
3ansaTue 1.1 npeoOpazoBanus Oypbe osIcTporo npeobpazosanus Dypwe. BIID ¢ ocHoBaHueM 2
Paznen |1 JAuckperHbie 1 HM(PPOBbIEC PUILTPHI
Tema 2.1 JIuHeWHbIe TUCKPETHBIC JIuneliHble TUCKpETHBIE GMIBTPBL. DOPMBI
HITBTPEL M HX peanu3ayy JMHEHHBIX TU(PPOBBIX (QHIBTPOB.
XapaKTepUCTUKN udpoBoii criekTpaabHbIN aHaIN3. Peanu3arnms
JMHEHHBIX TU(PPOBBIX QUILTPOB B YACTOTHOH 001aCTH C
MOMOIIBIO aNropuT™MOB BI1D
Tema 2.2 OddexTs KOHEUHOH Brusiaue 3¢ pexToB, BRI3BAaHHBIX KOHEYHOH Pa3psiTHOCTHIO
PaspsAHOCTH TIPU IpY ONMUCAaHUK HUPPOBHIX CUTHAJIOB U pean3aiun
MIpEJICTaBICHUH YHUCEI B npouenyp o0paboTku B mudpoBbix ¢punbTpax Llym
IUPPOBBIX PUIBTPaAX KBaHTOBAHMUSL.
[IpakTtrueckoe | [IpoektupoBanne MUPPOBBHIX | DTamsl mpoekTupoBanus Mudposoro pmwibTpa. CHHTE3
3ansTre 2.1 (GUIBTPOB ¢ KOHEYHOM HEPEKYPCHBHBIX (UIIBTPOB METOJOM «oKHa». CuHTE3
WUMITYJIbCHOU PEKYPCHBHBIX (PHIBTPOB IO aHAIOTOBOMY IIPOTOTHUILY.
XapaKTEPUCTUKOU
IIpakTudeckoe | AHaiau3 BIMSHUS ANnpoKCUMAaIHs aMILTUTYIHO-4aCTOTHOM XapaKTepUCTUKU
3aHsaTHe 2.2 KBAaHTOBAHUS JUcKpeTHoro guiasTpa. HopMupoBaHue aMIuIUTy IHO-
KO3 GUITMEHTOR pHITbTpa YaCTOTHON XapaKTePUCTUKU
QpoBoro GuiIbTpa
Pazgea |11 OopadoTka nudpoBBIX H300paKeHN I
Tewma 3.1 Knaccuduxkarms metonoB Hudporas obpadoTka nzodpaxkenuii. Llens 0OpadboTku
mUQpoBoit 06paboTKH n3obpaxenuil. Ucnpasienne aedekToB n300paKeHuUsI.
n300paKeHNH. MeToabl 00paboTkn n300pakeHuit. ApdunHbIe
I'eomerpuyeckue npeoOpaszoBanus. [IpoekTuBHbIE MPeoOpa3oBaHHUsI.
mpeoOpazoBaHUs I'eomeTpryeckas koppeknus nzodpaxkenuii. Henmneiinas
n300paKeHU reoMeTpryecKas KOppeKIusl.
Tema 3.2 [MpeobpazoBanus Jlornyeckue onepanuy HaJ n300paxxeHussMu. JInHelHbIe
n300paKeHUH TOUEUHOTO peoOpa3oBaHus SPKOCTH HOTYTOHOBBIX H300paKEHHH.
THIIA ApudmeTrrueckre onepaniy HaJl H300paKeHUSIMH.
Henuneiinas koppekuus SpKoCTH U300paKeHNH.
JlokanpHO-aganTHBHAsE 00pab0TKa N300paKEHUH
Tewma 3.3 IIpeobpazoBanus Tuns! urymoB. UMy nbCHBIN IyM. AITUTHBHBIN ITyM.
JIOKaJIbHOTO THUIA MynpTunnnkatuBHelid mryM. [llym kBanToBanud. Creki-
myM. OunbTparys n300paxeHui
Tema 3.4 Onepanuu Matemarnieckoir | Maremarndeckast MOp(oJIorusi OMHAPHBIX H300paKEHHH.
Mopdooruu Opo3us U AuaTanys, uX CBOMCTBa 1 IPUMEHEHUE.
MaremaTtryeckast MOP(OIIOTHUS MOTyTOHOBBIX
M300paKCHHIA
[Ipaktnueckue | OunbTpanus n300paxkeHu. | ApupmeTndeckuil ycpeaHsIomui GUIbTp.
3ansaTus 3.1 HuskouacToTHbIE QUIBTPHI I'eomerpuueckuii ycpennstomuii punastp. 'apmMoHnueckuit

yepenusitomuii punstp. Gunetp [aycca.
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IIpaktuueckoe | BricokouactoTHbie pribTpel | ®unetp Pobeprca. ®unbtp [pepurra. dunstp Cobera.
3ansTHe 3.2 Ounptp Jlannaca. Beinenenue kpaes meronom Kanun
IIpaktuueckoe | Henmuueitnas ¢punbrparus Menmnannas GuUIbTpanys. AJanTUBHAS MEIHAHHAS
3aHsTHE 3.3 ¢unpTpanys. Panrosas ¢uiasTpanus.

IIpaktrueckoe | Baecenue apdexron B IToBeIIeHME pe3kocT n3o0pakenus. CpaBHEHHE
3ansiTHe 3.4 n300paKeHne (GuIbTPOB

3.4. Opranuzanus caMOCTOSATEIbHON pabOThI 00 yJaroIuXCs

CamocrosarenbHas paboTa cTylqeHTa — oOs3aTesibHas 4acTh 00pa30BaTENILHOIO IpoLecca,
HalpaBJIEHHAs HAa Pa3BUTHE TOTOBHOCTHU K IPOPECCHOHATIBHOMY U JINYHOCTHOMY CaMOOOpPa30BaHMIO,
Ha MMPOEKTUPOBAHHE JATBHEUIIET0 00pa30BaTeIbHOTO MapuIpyTa U MPOo(hecCHOHATEHON Kapbephl.

CamocrodrenbHas paboTa 00y4aroLUMXCcs 0 TUCHUILIMHE OPraHU30BaHa KaKk COBOKYITHOCTh
AayJUTOPHBIX W BHEAYJUTOPHBIX 3aHATHH M paboT, 00ECleYMBAIONIUX YCIEITHOE OCBOCHHE
JUCLUIUIMHBL.

AynuropHas camocTosiTelibHasg paboTa o0ydaromuxcs IO JUCUUIUIMHE BBINOIHIETCS Ha
y4eOHBIX 3aHATHSX IO PYKOBOJCTBOM IpernojaBaress M 10 €ro 3aJaHuio. AyAUTOpHas
caMoCTosITeNIbHAs paboTa 00yJaromuXcs BXOIUT B 00K 00beM BpEMEHH, OTBEJICHHOTO y4eOHBIM
IUTAHOM Ha ayJIUTOPHYIO paboTy, U periIaMeHTUPYETCS] paClIMCaHUEM YUYeOHbIX 3aHATHH.

BHeaynuropHas camocTosiTeNbHas paboTa 00ydaroluxcs — MIaHupyemast yueoHast, Hay4qHo-
UCCIIeIoBaTebCKasl, IpaKTHUecKas paboTa 00yUyaroMXCsl, BBINOIHAEMAs BO BHEAYAUTOPHOE BpeMs
10 3aJIaHUIO M TIPH METOJNYECKOM PYKOBOJICTBE IPETOAABATEINSA, HO 0€3 ero HermocpeaACTBEHHOTO
y4acTHsl, PaCIMCaHUEM YYE€OHbIX 3aHATHI HE perJaMeHTHUPYeTCs.

BreaynuropHas camoctosiTenbHast paboTa 00yJaromuxcst BKIIOYAeT B ceOs:

- NnO020MOBKY K JIeKYUAM, NPAKMUYECKUM 3aHAmue, 1a60pamopHuiM U IK3AMEHYY,

- Nn0020MOoBKaA K 3aujume 1ab60pamopHulx pabom,

- Nn0020MOBKA K KOHMPOIbHLIM pabOmam;

- Nn0020MOBKA K NPOMENCYMOYHOU ammecmayuu 8 meyeHue cemecmpa.

CamocrosarenbHass paboTa 0OyyaromMXCsl C y4dacTHEM IpernojaBareis B (opme HHOH
KOHTaKTHOH paOOThl MpeaycMaTpUBaeT TPYNIOBY W (MJIM) HWHIMBHIyalbHYIO paboTy cC
00y4aroIyMUCs U BKIIIOYAET B ce0sl: HE mpelycMaTpuBaeTcs

CamocToATeNnbHOE N3YYEHUE TEM HE IIPEAYCMOTPEHO.

3.5. ITlpumeHeHHe JIEKTPOHHOTO 00YUEHUS, JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
TEXHOJIOTUH

[Ipu peanuzanuu nporpaMMbl y4eOHON TUCHUIUIMHBI BO3MOKHO MPUMEHEHUE 3JIEKTPOHHOTO
00y4eHHUs U AUCTAHIIMOHHBIX 00pa30BaTENIbHBIX TEXHOJOTUH.

Peanuzanus nporpaMMbl yueOHON AUCHUIIMHBI C IPUMEHEHHUEM 3JIEKTPOHHOTO 00Y4YeHHUs U
JUCTAaHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOJIOTHH pErjJaMeHTUpPYeTCs NEHCTBYIOIMMHU JOKaJIbHBIMU
aKTaMM YHUBEPCUTETA.

[IpuMensroTCS Cenyromui BapualT peain3aluy MporpaMMel ¢ ucnosb3zoBanueM J0 u JJOT
B snexTpoHHYI0 00pa3oBaTeNbHYIO Cpedy, 0 HEOOXOAMMOCTH, MOTYT OBITh IEpPEHECEHBI
OTJIeIbHBIE BU/IbI Y4EOHOI 1eATebHOCTH:

ncgg;:;;llg?ne ncnoabsosanue 0 u JOT 06::2“’ BKJ‘I]O‘!C:;I:HIZ cycqeﬁm,m
CMEIIaHHOE Jlexmuu 15 B COOTBETCTBHH C
obOydeHme JlaboparopHsie pabOThI 15 pacrucaHreM yu9eOHBIX
[IpakTrueckre 3aHATHL 15 3anATHI
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4. PE3YJIbTATbI ObYYEHMUSI 110 JUCHHUIIIMHE, KPUTEPUN OLHEHKHA YPOBHA COOPMUPOBAHHOCTH
KOMIIETEHIIUU, CUCTEMA U IIKAJIA ONEHUBAHUA

4.1. CooTHeceHHE MIAHUPYEMbIX PE3YJIHTATOB O0YUEHHUSI C YPOBHSAMU CHOPMUPOBAHHOCTH KOMITETEHIIUHU ().

Ypoenu Hrorosoe Onenka B _ IMoxa3zarean ypoBHsi chOPMHPOBAHHOCTH
copMHUPOBAHHOCTH KOJIHY€eCTBO NATHOATJILHOM = = =
. YHHMBEPCAJIbHOM(-bIX) o0menpodgeccnoHaIbHON(-bIX) npogeccuoHaNbHO(-BIX)
KOMIeTeHunu(-it) 0aJ10B cucreme . N »
. KOMIeTeHuu(-i) KOMIIeTeHIM I KoMIeTeHunu(-i)
B 100-0a11bHOM 110 pe3yJbTaTaM TIK-2-
cHcTeEMeE TEKVIIeH H .
Y y HJT-TIK-2.4
10 pe3yJbTaTaM MPOMEKYTOYHOM K3
TeKylied u aTTecTAalN -
o - HJI-TIK-3.2
POMEKYTOYHOM
aTTecTaluu
BBICOKUI OTJIUYHO/ - Obyyarowuiics

3a4TEHO (OTIMYHO)/
3a4TEHO

- noKasvléaem WupoKue
meopemuyeckue 3HaHus
Memo008 ONUCAHUSA OUCKDEMHbBIX
U YuPdpoeswix CUcHANO8

u cucmem (Mamemamudeckux
Mooenet),

- 3Haem u Modcem 0OBACHUMDb
bazoevle aneopummbl
npeobpazosanuii OUCKPEemHbIxX U
Yuhposvix CUSHAN08 8 YUDPOBLIX
yempoticmeax (Yyugpoasvix
Gurompax),

- MOJICEmM NPUMEHUMb CROCOObL
peanuzayui u Memoovl paciema
yughposwvix purbmpos;

- 3Haem u Modicem 0OBACHUMb
Memoovl yuema GusiHUsL
a¢hpexmoe usmenenus yacmomoi
OUCKpemu3ayuu, KAHmMosaHus u
OKpYyeenus pe3yibmanmos 6
npoyecce 06pabomku OaHHbIX,




- 3Haem yHoamMeHmanbHvie
0CHO8bL YUpposoli obpabomxu
CUSHANI08 OISl 2DAMOMHO20
MAmemMamu4ecko2o
MOOENUPOBAHUsL RPOYECCOs
gopmuposanusi u obpabomxu
CUSHANO08;

- MOodIcem npoeecmu
CaMOCMOSIMENbHO
KOMNbIOMEPHOe MOOUPOSaHUe
OCHOBHBIX V37108 YUPDPOGbIX
Gurompos.

HOBBIIIECHHBIN

X0poIo/
3a4TeHo (Xopo1o)/
3a4TEHO

Obyuarowuiics

- noxaswigaem xopouiue
meopemuyeckue 3HaHus
Memo008 ONUCAHUsL OUCKPEMHBIX
U YuPdposwIX CUCHALOB

u cucmem (Mamemamuieckux
Mmooenet),

- 3Haem, HO He MOdicem
00bACHUMb 06A308ble AN2OPUTNMDBL
npeodpazosanuli OUCKPEemHbIX U
Yuhposvix CUSHAN08 8 YUDPOBLIX
yempoticmeax (Yyugpoasvix
Qurompax),

- MOJICEm NPUMEHUMb C
HeOOMLUUUMU HEMOYHOCNAMU
Cnocobbl peanuzayuis u Memoosl
pacuema yupposwvix Guibmpos;

- 3Haem Memoobl yuema GIUsIHUSL
ahhexmos usmenenus uacmomol
OucKkpemu3zayuu, K6AHMOGaAHUsL U
OKpyenenuss pe3yibmamos 8
npoyecce 00pabomxu OaHHbIX,




- 3Haem yHoamMeHmanbHvie
0CHO8bL YUpposoli obpabomxu
CUSHANI08 OISl 2DAMOMHO20
MAmemMamu4ecko2o
MOOENUPOBAHUsL RPOYECCOs
gopmuposanusi u obpabomxu
CUSHANO08;

- MOdICEm ¢ NOOCKA3KAMU
npogecmu KOMnbIomepHoe
MOOEnUpoBane OCHOBHbIX V3108
yughposvix Purbmpos.

0a30BLIH

YAOBJIETBOPHUTEIHHO/
3a4TEHO
(ymoBieTBOpHTENBHO)/
3a4TECHO

Obyuarowuiics

- NOKa3vl8Aem OOCMAMOYHbIe
meopemuyecKue 3HaHus
Memo008 ONUCAHUS OUCKPEMHbIX
U YuPdposwIX CUCHALOB

u cucmem (Mamemamudeckux
Mmooeretl),

- 3Haem He gce ba3ovle
aneopummul npeodpaA306anuUll
OUCKPEMHBIX U YUPPOBbIX
CUSHAN08 8 YUPDPOBbIX
yempoucmeax (Yugposvix
Gurompax),

- npuUMeHsiem ¢ OuUbKamMu
Cnocobwbl peanuzayuu U Memoobvl
pacuema yupposvix Guibmpos;

- Mod#cem ¢ NOOCKA3KaMU
nposecmu KOMNbIOMePHoe
MOOENUPOBAHUE OCHOBHBIX Y3108
yughposvix Purbmpos.

HU3KHI

Hey,E[OBJ'ICTBOpI/ITeJ'H:HO/
HE 3a4TCHO

Obyuarowuiica:

—  OdemoHcmpupyem gpazmeHmapHvle 3HaAHUSL MeOPEeMmuyecKo20 U NPAKmuyecKko2o Mamepuana,
oonyckaem 2pyovle OuUOKY NPU €20 UNONCEHUU HA 3AHAMUAX U 8 X00e NPOMENCYMOUHOU

ammecmayuu,
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—  ucnulmuléaem cepbEzHvle 3ampyoOnHeHUs. 8 NPUMEHEHUU MEeOPemuUYecKUx NOLONCEHUL NPU PEUUEHUU
NPAKMUYeCcKux 3a0ay npo@ecCUOHANbHOU HANPAGIEHHOCMU CIMAHOAPTIHO20 YPOGHSL CLONCHOCHU,
He 81adeem HeoOX00UMbBIMU OJisL IMO20 HABLIKAMU U NPUEMAMU,
—  8BINOJIHAEM 3A0aHUSL MOJILKO NO 00PaA3yy U 0O PYKOBOOCMBEOM NPENn00A8amelis,
—  omegem ompavicaem OmMCymcmeue 3HaHuil Ha 6a3080M YPOBHE MeOPEeMUYecKoo u
NPAKMUYECKO20 MAMEPUand 8 0bveme, Heoobxo0umMom 0115 danvbHeluel yueouol.

S. OIIEHOYHBIE CPEJICTBA JIJISI TEKYIIEI'O KOHTPOJISI YCIEBAEMOCTH Y TIPOMEXKYTOYHOM
ATTECTALUH, BKJIIOYASA CAMOCTOATEJBHYIO PABOTY OBYYAIOIIUXCA

[Ipu npoBeeHUN KOHTPOJISI CaMOCTOSITEIbHON paboThl 00YJaIOUIMXCS, TEKYIIETO KOHTPOJIS U IPOMEKYTOUHOW aTTECTAINHU TI0 YYeOHOU OUCYUNTUHE
«Obpabomka yughposvix OanHbIX» TPOBEPSAETCS YPOBEHb C(HOPMUPOBAHHOCTH y OOYYAIOLIMXCS KOMIETEHLUH M 3allJaHUPOBAaHHBIX PE3yJbTaTOB
00y4YeHHs 10 JUCHUIUIMHE, YKAa3aHHBIX B pa3/iese 2 HaCTOSAIIeH IPOTrpaMMBI.

5.1. ®opMbI TEKYIIErO0 KOHTPOJISI YCIIEBAEMOCTH, IPUMEPHI TUIIOBBIX 3aJaHUM:

Ne ®opMBI TEKYIIEr0 KOHTPOJIA

IIpuMeps! THIIOBBIX 3aaHUI

1 Koumponvuas paboma 1
no «Moodenu u npeobpasosanus
OUCKPEMHBIX U YUPDPOBLIX CUSHANOEY

Bapuanum 1.
JluckpeTu3arus aHamoroBoro curraia X(t) mpousBoautcs ¢ nepuogom 7. UeMy paBHO 3HAUYEHHE

pemieryatoi pyHKImH X(N), OMKUCHIBAIOIICH TUCKPETHBIN CUTHAN, HA HHTEPBAJIS
nTy<t<(n+ 1T,

Bapuanum 2.

[MocnenoBatensHOCTH Y(N) 00pasyeTcs Kak pe3yabTaT CBEPTKH IBYX MOCIeA0BaTensHOCTel X(N) =
(-0,9)" u h(n). Onpenenute Y(z), ecnu H(z) = 1/(1 - bz?).

Bapuaum 3.
MaxkcuMaibHasi 4acToTa B CIIEKTPE 3BYKOBOT'O CUTHAJA paBHa 20 KIIl. KAKOB JI0OJKEH OBIThH
MUHUMAJIBHBIN Tiepuo auckpeTusamun B AL, uTo6s1 2¢ddhekT HamoKeHUsT OTCYTCTBOBAI.

2 Koumponvuas paboma 2
no meme:
Jluckpemuvie u yugposvie purbmpol

Bapuanr 1.
1. bunonsipHbIi aHaIOrOBBIN CUTHAN Ha BXoe nsaTupaspsaaHoro ALl nMeeT MakcumalbHyrO
ammuntyny 200 MmB. Beruucanre nucnepcuio niyMoB KBaHTOBaHHS CUTHAJA Ha BBIXOJIE IM(PPOBOTO
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Ne mn

®opMBI TEKYIIEr0o KOHTPOJIA

IIpumepbI TUNIOBBIX 3aiaHUH

(buIBTpa MEPBOTO MOPSAKA, OMTUCHIBAEMOTO PA3HOCTHBIM YPABHEHUEM C KOMITJICKCHBIM
ko3 durnmeHTom:

y(n) =x(m) + ayn—1),a, = 0,8 exp(jQT)).

2. KakoB nopsijiok 1 popma peanuzanuu GuiibTpa, OMUCHIBAEMOTr0 IMepeaaToYHON QYHKIIMCH BHIa
-1 )
A@) =l T
(1-0,2z)(1+0,2z ' —0,2z2)

Bapuanr 2.

1. bunonsipHblil aHAIOTOBBINA CUTHAJ HA BX0J€ BocbMupaszpsiinoro AL nmeer MmakcumalibHyr0
aMIUTUTYAY 1 B. BBIYHMCINUTE IUCIEPCHUIO IIYMOB KBAHTOBAHUS CUT'HAJIA HA BBIXOZE LU(PPOBOTO
(buIbTpa, ONMMCHIBAEMOT0 YPaBHEHUEM

y(n) =0,8 x(n) — 0,5x(n — 1) + 0,4x(n — 2).

2. ®WIBTP KAKOTO THITA U TTOPSIJIKA OMUCHIBACT TIepeaaToIHas QyHKIIHMS BHIA

Hiz) —c,+tcz'+cz?+ez’.

Bapuant 3

1. Onpenenure quCniepcHio OMMUOKN BHIXOAHOTO CUTHAJA Ha BRIXOE HepekypcuBHOro 1D
YEeTBEPTOTO MOPSAIKA, 00YCIOBIEHHYIO OKPYTIJIEHUEM PE3yIbTaTOB YMHOXKEHUS 710 4-X pa3psiioB.
BXOJIHOM curHas npeodpaszoBaH B uetbipexpazpsaaHom AL ¢ marom kBantoBanus 0,5 B.
KOA(QPUIHMEHTH! GUIIBTPA 334aI0TCS YETHIPEXPA3PSAIHBIM TIBOMYHBIM KOJIOM.

2. KaKOMy TUITY (I)I/IJ'ILTpa COOTBCTCTBYCT KOMIIJICKCHAS YaCTOTHAS XapPaKTCPUCTUKA:

. 1
H(]m):ajtjco'
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5.2 KpI/ITepI/II/I, IIKaJIbl OOCHHUBAHWA TCKYIICI'O KOHTPOJIA YCIICBACMOCTHU!

HaumeHoBaHue
OLICHOYHOI'0 IIxaJjub! oneHUBAHUS
cpeactna Kpurtepun oneHuBanus
(ROHTPOILHO- 100-6an1pHas [aTudasibHas
OIIeHOYHOI'0
MepOle/IﬂTI/lﬂ) cucremMa cucremMa

KonTponbHas pabora IIpaBuiBEHO OTpa3wiI B peICHUH 3a1aHus 001acTh 3HAHUHN. Biamgeer MeToIMKOM 5
BBIIIOJIHEHUS IOCTABJIICHHON B 3aJIaHUU 3aJa4H.
Hesnauurenbublie mpobenbl B 3HaHUAX. J{OMyCTHI OIIMOKH MPU MCIIOIB30BaHUH 4
OCHOBHBIX METOJ/IOB aHAJIN3a TIOCTaBJICHHOM 3a/Ia4H.
JeMOoHCTpHpyeT 3HAaUUTENbHEIE MPOOEIHI B 3HAHUAX U TPyOble OMMOKY B PEIICHHN. 3
JlenaeT HeKOppEeKTHBIE BBIBOJIBI MO Pe3yJIbTaTaM MPOBEACHHOI0 aHAIN3a.
OO0yyJaromuiicsi He BBITIOTHUI 3a/IaHUS 2

3amura nabopatopHeix | OOydarOUIMKCs MPEICTaBUI aKKypaTHO 0(OPMIICHHBIN, COTIACHO TPEOOBaHHUSIM,

pabot noNHBINA oTueT. [IpaBuibHO OTpas3wmi B 3aaHnu 001aCcTh 3HAHUH U 5
MPOAEMOHCTPHUPOBAI IPUMEHEHNE TEXHUYECKUX MMPUEMOB: TIOCTPOEHHUE CXeM, TpadhuKOB
1 HallMCaHUEC aJIrOpUTMa NporpaMMmBel. Bna,ueeT MeTOI[HKOﬁ BBITIOJTHEHHS IOCTAaBISHHOMN
B 3aJJaHHH 33]]a4H.
He3naunTenbHO OTKJIOHMICS OT Tpe6OBaHI/H71 B HaCTHU HAIIOJIHCHUA 3aJaHUA B PE3YJIbTATC 4
HE3HAYHUTEIHHBIX ITPOOETIOB B 3HAHUAX. [|OIMyCTHI OMMOKH TTPH UCTIOIH30BAHUU
OCHOBHBIX METO/IOB aHAJIN3A.
OO0yuaromuiicst peacTaBui 0()OPMIICHHBIN OTYET C 3aJIepP’KKOH OOIIbIIe YeM Ha MECSII. 3
I'py6o Hapymmn TpeboBaHus 1o oGopMIIeHUIO 3a/IaHus. JJeMOHCTpUpYeT 3HAYNTENbHbIC
MpoOeIIbl B 3HAHUSIX U IPyOble OIIMOKH B pelieHuu. J{enaeT HEeKOPPEKTHBIE BBIBOIBI IO
pe3yapTaTaM MPOBEJEHHOTO aHAN3a.
OO0yuaromuiics He BBITIOTHUI 3aJaHMS 2

5.3 IlpomexyrouHas arrecTranus:

dopMa IPOMEKYTOIHOI

aTTecTaluu

Tumnosbie KOHTPOJIbHBbIC 3aJaAHUSl 1 HHbIC MaTePHUAJIbI
JJISI TIPOBCICHU S l'lpOMe)KyTO‘[HOﬁ aTrecralmm:

Dxzamen:

B yCTHOM (hopMe o OriieTam

bPunem Nel

Bonpoc 1. [{udgpoBoii criekTpalibHbIi aHATN3
Bonpoc 2. ApdunabIe TPpeoOpa3oBaHus.
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bPunem No2

Bonpoc 1. Cuares pekypcHBHBIX (PHIBTPOB 110 aHATOTOBOMY HPOTOTHITY
Bonpoc 2. Henuneiinast reoMeTpruieckast KOPpeKIHst

54  Kpurepuwu, Kbl OEHUBAHUS TPOMEKYTOYHOU aTTECTALIMKM Y4€OHOM TUCHUTIIMHBI

dopmMa IPOMeKYyTOYHOM

IMIxanbl oeHNBAHUA

arTrecTauun
H Kputepun onennBanus
AMMECHOBAHHE OLICHOTHOI' 0 100-6anabpHast I[aTudanasuas
CpeacTBa cHcTemMa cucTemMa
DK3aMeH B YCTHOH (opme 1o Omeram OO0yuaromuiics: 5
—  JIeMOHCTpUpPYET 3HaHUS OTJIUYAIOIIUECS TITyONHOM u
COZIEPKATEIIBHOCTBIO, JAET IIOJIHBIA MCUEPIBIBAIOIUI OTBET, KaK Ha
OCHOBHBIE BOIIPOCHI OMIeTa, TaK U Ha AOTIOJHUTEIIbHBIC;
—  CcBOOOJHO BIa/ICCT HAYYHBIMH MOHSATHSIMHU, BEIET TUATIOT M BCTYMACT B
Hay4YHYIO TUCKYCCHIO;
- CIIOCOOCH K  MHTErpalMd 3HAaHWH 110  ONPEACICHHOH TeMme,
CTPYKTYPHPOBAHHIO OTBETA, K aHAJIN3Y ITOJIOKEHUH CYILIECTBYIOIINX TEOPHil,
HAYYHBIX IIIKOJI, HAIIPaBJICHUI M0 BOMPOCY OMJIETA;
—  JIOTMYHO W JIOKAa3aTeJIbHO PAcKpBIBAaeT MpoOJeMy, MpPEeUIOKEHHYIO B
ounere;
— CcBOOOAHO  BBIMOJHSET TNPAKTHYECKHE  3aJaHUsl  MOBBILICHHOM
CJIO’KHOCTH, NPELYCMOTPEHHbIE IPOTPaMMOH, IEMOHCTPUPYET CUCTEMHYIO
paboTy C OCHOBHOM U JTOTIOJIHUTENIBHOM JTUTEPaTypoOil.
OtBer He collepXHUT (PaKTHUECKHX OMIMOOK M XapaKTepu3yeTcsl TI1yOuHOH,
MIOJIHOTOM, YBEPEHHOCTBIO CYKACHHUI, WITIOCTPUPYETCS IPUMEpPaMH, B TOM
YHcIie U3 COOCTBEHHOM MPAKTHUKH.
OO0yuarormuiics: 4

CaMOCTOATCIIBHO, 6naro;[ap51 HaBOJAIIEMY BOIIPOCY;
- HEAOCTATOYHO paCKpbITa np06ﬂeMa 110 3aJaHHUIO 6I/IH€Ta;
- HEAOCTATOYHO JIOTUYHO MOCTPOCHO U3JIOKCHHUEC BOIIPOCA;

—  TIOKa3bIBaeT JOCTATOYHOE 3HAHWE Y4eOHOro Marepuaia, HO JOMyCKaeT
HECYIIECTBCHHbIE (DaKTHUECKHE OIMUOKH, KOTOpBIE CIIOCOOCH WCIIPABUTH
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®opMa MpoOMeKyTOUHOMI
aTTecTaluu

HaunmMeHoBaHHE OLIEHOYHOI'O
cpeacrsa

Kputepun onennBanus

IIxaabl oeHUBaHUS

100-0ainpHan
cucTeMa

IIaTudaaabHan
cucTeMa

—  YCHENIHO BBITIOJHSAET MPEIyCMOTPEHHBIE B MIPOTpaMMe MPAKTHYECKUE
3aJlaHuUs CpeTHEN CIIOKHOCTH, aKTHBHO pabOTaeT ¢ OCHOBHOM JINTEPATypPO,
—  JEeMOHCTpPHpYET, B LEJIOM, CHCTEMHBI TMOAXON K pEIICHHIO
MPaKTUYECKUX 3aJad, K CaMOCTOSATEIILHOMY MOIOJHEHUIO U OOHOBIICHHIO
3HaHWH B XOJle NajbHeWIed ydeOHON paboTel M mpodeccHoHaTHHON
JEeSTeTFHOCTH.

B otBere packpplTo, B OCHOBHOM, COJIEpXaHHWe Omiera, HWMEITCS
HCETOYHOCTHU ITPH OTBETC HA JOITOJIHUTCIILHLIC BOIIPOCHI.

OO0yyaromuiics:

— TIOKa3blBaeT 3HaHWs  (parMeHTapHOTO  XapakTepa, KOTOpbIE
OTJIMYAIOTCS TOBEPXHOCTHOCTHIO U MAJION COMEPKATENBbHOCTBIO, TOMYCKAeT
(hakTryeckue rpyObie OMNOKY;

— He MOXeT 00OCHOBaThb 3aKOHOMEPHOCTH W TNPHHLUIBI, OOBSICHUTH
(dakThl, HapylleHa JIOTUKA H3JI0KEHHUs, OTCYTCTBYET OCMBICIEHHOCTD
MIPEICTaBISIEMOT0 MaTepHuala, MPeJCTaBIeHUS O MEXIPEAMETHBIX CBA3SIX
cia0kIe;

—  cIpasisgercs c BBITIOJTHEHHEM MIPAKTUYECKUX 3aJlaHuil,
MPETyCMOTPEHHBIX TMPOTrPaMMOi, 3HAKOM C OCHOBHOH JIUTEPaTypoOH,
PEKOMEH/IOBAHHOW MPOTPAMMOH, JIOMYCKAEeT MOTPENIHOCTH W OIIUOKH MPH
TEOPETUYECKUX OTBETAX M B XOJIE MPAKTHIECKOM PabOTHI.

Conepxanue OuiieTa packpbIToO cl1abo, UMEIOTCSl HETOYHOCTH IIPH OTBETE Ha
OCHOBHBIE M  JIOTIOJIHUTEIbHBIE BONPOCHI  OWjeTra, OTBET HOCHUT
penpoOAyKTUBHBIA XapakTep. HeyBepeHHO, ¢ OONBIIMMHU 3aTpyAHEHUSIMU
pelmaeT NpakTHIECKUeE 3aJa4l WU HE CIIPABIISIETCS C HUMU CaMOCTOSITEIIBHO.

OOyuatomuiicsi, OOHApYXHBAaeT CYLIECTBEHHBIE TMPOOETBl B 3HAHHSIX
OCHOBHOTI'0 Y4e0OHOro mMarepuaia, IOMycKaeT NPUHIMIHAIbHBIE OMIMOKH B
BBITIOJTHEHUH TIPEyCMOTPEHHBIX ITPOrPaMMOM MPAKTHUYECKUX 3aITaHMUH.

Ha 6onprryro yacTb JONOIHUTENBHBIX BOIPOCOB 110 COACPKAHHIO SK3aMeHa
3aTpyJHSETCS JaTh OTBET MM HE AAET BEPHBIX OTBETOB.
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55  Cucrema OLIEHHBAHUS PE3YJIbTATOB TEKYIIETO KOHTPOJIS U TPOMEKYTOUHOU
aTTecTaluu

OneHka o JUCIUILIMHE BBICTABISAETCS 00y4YaroneMycs ¢ y4ETOM pe3yIbTaTOB TEKYIIEH U
IIPOMEKYTOUYHOHN aTTECTaLUU.

dopMa KOHTPOJIsI 100-6anabHas cucreMa IsaTHOaNILHAS CHCTEMA
Texymuii KOHTPOJIb:
- 3auuma 1a60pamopHuIx pabom 2 — 5 unu 3aumeno/ne 3aumeno
- KoHmponvHas paboma no meme 1 2 — 5 unu 3aumeno/ne 3aumeHo
- KOoHmpoJvHas paboma no meme 2 2 — 5 unu 3aumeno/ne 3aumeHo
[IpomesxyTouHast aTTecTaIus: OMAUYHO
9K3aMeH Xopouio
HToro 3a oucyunaumny V0081eMBOPUMENLHO

HeyO08IemEopPUmMeIbHO

6. OBPA3OBATEJIBHBIE TEXHOJIOI'MHU

Peanuzamus mnporpamMmbl TNpeaycMaTpuUBaeT HCIOJIb30BaHHE B Ipolecce oOyueHus
CIIEIYIOIIKX 00pa30BaTEIbHbIX TEXHOJIOTUH:

— AHANU3 CUMyayutl U UMUMAYUOHHBIX YUDPOBLIX cXeM,

— 2PYNNOBbIX OUCKYCCULL,

- nouck u obpabomra ungopmayuu ¢ ucnorvzosanuem cemu Mnmepnem,

— OUCMAHYUOHHbIe 00pa308amenbHvie MeXHOLO2UL,

7. IHNPAKTUYECKASA IOAT'OTOBKA

[TpakTrdeckas MOArOTOBKA B PAMKaX YYeOHOU OUCYUNIUHBL PEATU3YETCs MPU TPOBEIECHUH
NPAKMUYecKux 3aHAMuULL U  UHBLIX  AHATOSUYHBLIX U008  Y4UeOHOU  OeamenbHOCmU,
npedywwampuea;omux yuacmue 06)/’{61}01/141/{)(?0}1 8 GbINOJIHEHUU OMOCAbHBIX DJIEMEHMO08 pa60m,
CBSI3aHHBIX C Oynylie npodeccuoHaIbHOM AeSTENbHOCTHIO.

8. OPI'AHM3AIIUA OBPA3ZOBATEJIBHOI'O ITPOLECCA J1JIsA JIML C
OI'PAHUYEHHBIMH BO3MOKHOCTAMMA 3/10POBbSA

[lpy oOy4eHMHM IJHWII C OrpaHUYECHHBIMH BO3MOXXHOCTSMH 370POBbS M WHBAJIHJOB
UCTIOJIB3YIOTCS TOAXO/IbI, CIIOCOOCTBYIOIME CO3JaHHI0 Oe30apbepHOil 00pa3oBaTeIbHOM Cpebl:
TexHONOTUN auddepeHnman 1 WHIMBUIYATIHHOTO OOyYeHHs, TIPUMEHEHHE COOTBETCTBYIOIIMX
METOAMK 10 paboTe ¢ MHBAJIWAAMH, HCIOJIb30BaHME CPEACTB JAMCTAHIMOHHOIO OOIIEHUS,
NIPOBE/ICHUE JIOTIOTHUTENBHBIX WHIWBUAYAIBHBIX KOHCYJIBTAIMA 10 MU3y4aeMbIM TEOPETUYCCKUM
BONPOCAaM M MPAKTUUYECKUM 3aHATHUSM, OKa3aHUE IMOMOIIM NPHU TMOATOTOBKE K MPOMEKYTOUHOM
aTTECTAIlHH.

[Ipu HEeoOXomuMoOCTH pabodas mporpaMma TUCHUIUIMHBI MOKET OBITh aanTHpOBaHA IS
obecriedeHns 00pa30BaTEIHHOTO MPOIIECCca JINIAM C OTPaHUYEHHBIMU BO3MOXXHOCTSIMH 37I0POBBS, B
TOM YHCJIe JUI AUCTAaHIIMOHHOTO O0Y4eHusI.

Y4eOHblE W KOHTPOJIbHO-U3MEPUTENBHBIE MaTepHanbl MPEACTAaBISAIOTCS B (opmax,
JOCTYIHBIX JUISl U3YYEHUS CTYJIEHTaMU C OCOOBIMU 00pa30BaTEebHBIMU MOTPEOHOCTSIMU C YUETOM
HO30JIOTMYECKHX TPYII HHBAIH/IOB.

Jlns TOATOTOBKM K OTBETY Ha MPAKTUYECKOM 3aHSITUU CTYACHTaM C OTPaHHYCHHBIMHU
BO3MOYKHOCTSIMH 3/IOPOBBSI CpE/IHEE BpPEMsl YBEIMUHMBACTCS 110 CPAaBHEHHIO CO CPEIHHM BPEMEHEM
MOJArOTOBKH OOBIYHOT'O CTY/IEHTA.
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JJIsl CTY/IGHTOB ¢ HHBAJMIHOCTBIO WIIM C OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 3/I0POBbs (hopMa
NIPOBE/ICHUS TEKYIIEH U TIPOMEKYTOUYHON aTTECTAllMN YCTAHABIMBACTCS C YYETOM HHIMBUIYATbHBIX
ncuxo(u3nIecKux ocoOeHHOCTeH (YyCTHO, MUChbMEHHO Ha Oymare, MUCHMEHHO Ha KOMITBIOTEpE, B
dbopme TeCTUPOBAHUS U T.I1.).

[TpoMexxyTouHasi aTTecTalys Mo AUCIUILINHE MOXKET MPOBOAMTHCS B HECKOJIBKO ITAINOB B
dopMe pyOeKHOro KOHTPOJIA 1O 3aBEPIICHUI0 HM3YYCHHUs OTACIbHBIX TeM JUCHUILTUHBL. [Ipu
HEOOXOJUMOCTH CTYACHTY MPEAOCTABISICTCS AOMOJHUTEIBHOE BpEeMs IJIs TOJATOTOBKH OTBETA Ha
3a4eTe WM dK3aMeHE.

Jlist ocyliecTBIEHHUS MPOLEAYpP TEKYIIEro KOHTPOJSI yCIIEBAEMOCTH W TMPOMEKYTOYHON
aTTeCcTallMd OOYYAIONIUXCs CO3MAI0TCS, TPU HEOOXOIMMOCTH, (OHIBI OIICHOYHBIX CPEICTB,
aJaNTUPOBAHHBIE JJIS JTUI] C OTPAHMYECHHBIMHA BO3MOXXHOCTSIMU 3I0POBbSI ¥ TIO3BOJISFOIINE OIICHUTH
JOCTHDKEHUE WMH 3allJTAHUPOBaHHBIX B OCHOBHOH 00pa30BaTEeNbHOW MpOrpaMMe pe3ybTaToB
0o0ydeHUss U YpOBEHb C(OPMHUPOBAHHOCTH BCEX KOMIICTCHIIMH, 3asBICHHBIX B 00pa30BATEILHOM
nporpaMMe.

9. MATEPUAJBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI

Xapaxkmepucmuka mamepuaibHO-MexHUYecKo2o obecnevenus OUCYUNIUHbL COCMABIAENICI 6
coomeemcmeuu ¢ mpebosanuamu CI'OC BO.

MarepuanbHO-TeXHHUECKOE obecnieueHue oucyuniunvt QOopabomra yuppoevix OaHHbIX TIPU
O00y4YEHHH C MCITOJIb30BAaHHEM TPAIMIIMOHHBIX TEXHOJIOTHIA O0yUYCHHUSI.

HaumeHoBaHuUe y4eOHBIX Ay TUTOPHIA,
JadopaTopuii, MacTepcKuX, OUOIHOTEK,
CIIOPT3aJ10B, IOMEIeHH i 1JIsl XpaHeHus 1
NPOPHIAKTHYECKOT0 00CTY:KMBAHUS Y4eOHOI 0
000py10BaHusl U T.II.

OcHalIeHHOCTh Y4eOHBIX Ay IUTOPHIi, 1a0opaTopuii,
MAaCTEpPCKHX, 0M0JIMOTEK, CHOPTHBHBIX 327108,
TOMeLIeHMHi 1JIsl XpPaHeHHs1 U NPOPUIAKTHIECKOr 0
00cTy’KHBAHUS y4e0OHOT0 000PYAOBAHHS M T.II.

119071, 2. Mockea, Manasa Kanyscckasn, oom 1
Ayoumopus Nel808:

— mexHuyecxKkue cpe()cmea 06yquuﬂ, cayacaujue

- yuebHas 1abopamopusi- 0Jist NPOBeOeHUs
3aHAMULL IEKYUOHHO20 U CEMUHAPCKO20 MUNA,
2PYNNOBLIX U UHOUBUOYANLHBIX KOHCYIbMAYUL,
meKyueco KOHMpPOA U NPOMENHCYMOUHOU
ammecmayuu,

- nomewerue 0iisk CamoCcmosimenbHol pabomul, 8
MoM uucie, Hay4Ho- UCCIe008aMeENbCKO,
NOO020MOBKU KYPCOBIX U BbINYCKHBIX
K8ATUPDUKAYUOHHBIX pabom (8 c860000HOe om
VUEOHbIX 3aHAMUY U NPOPUIAKMULeCKUX padom
epems).

07151 npedcmasieHus yueoHou ungopmayuu.
9KPaH,

npoexmop,

10 nepconanvHvlx KOMNLIOMEPOB C
nookuouenuem Kk cemu « iumepnemy» u
obecneuenuem 00CmMyna K 21eKmpOoHHbIM
bubnuOmexam u 8 NeKMpOHHYIO
unpopmayuonHo-06pazoeamenvryio cpeoy
Op2aHU3aYUU.

Ayoumopus Nel801:

- yuebHnas 1abopamopusi- 0Jist NPOEEOeHUs.
3aHAMUL 1EKYUOHHO20 U CEMUHAPCKO20 MUNA,
2PYRNOBHIX U UHOUBUOYATILHBIX KOHCYIbMAyUl,
MeKyuje20 KOHMpOJisi U NPOMENCYMOUHOU
ammecmayuu,

- nomewyerue 0Jisk CAMOCMOAMENbHOU pabomul, 8
MOM YUCRe, HAYYHO- UCCLe008AMENbCKOl,
HOO20MOBKU KYPCOBBIX U BbINYCKHBIX
KSAMUPDUKAYUOHHBIX pabom (8 c60000HOe om
VUEeOHbIX 3aHAMUU U NPOPUIAKMUYECKUX pabom
epems).

mexHuyecKue cpeocmsa ooyueHus, cryxicauue
07151 npedcmasieHusi yueoHou ungopmayuu.
9KPaH,

npoexmop,

15 nepconanvhvix Komnviomepos ¢
nookuouenuem Kk cemu « umepnemy» u
obecneyenuem 00CMyna K 31eKmpOoHHbIM
bubnUOmMeKam u 8 NeKMpPOHHYIO
UHDOPMAYUOHHO-00PA308AMENLHYIO CPEDY
Op2anHu3ayuuU.
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HaunveHoBaHMe yueOHBIX ayIUTOPMIA,
JadopaTopuii, MaCTepCKHX, OUOIHOTEK,
CIIOPT3aJ10B, MOMENIeHU T IIsl XpaHEHUsI U
NMPOPHIAKTHIECKOTO 00CTy:KHBAHHS YIeOHOTO
000py10BaHUSI U T.II.

OcHaleHHOCTh Y4eOHBIX Ay IUTOPHIi, 1adopaTopuii,
MAacCTepCKUX, 0M0JIHOTEK, CIOPTUBHBIX 32JI0B,
NOMeLIeHHH JJIsl XpPaHeHHU s U NPOPUIAKTHIECKOr0
00cTy:KHBaHUS y4eOHOT0 000pyA0OBaHUS U T.II.

IoMemeHus 11 cAMOCTOSTEIbHOI PadoOThI
ol0yyammxcs

OCHaIIEeHHOCTH MOMEMEHUH IS CAaMOCTOATEILHOM
PadoThl 00yJaOINXCS

Ayoumopus Nel125:

- yuebHas 1abopamopusi- 0jisl NPO8eOeHUs
1aOOPAMOPHBIX 3AHAMUL,2DYNNOGHIX U
UHOUBUOYATLHBIX KOHCYIbIMAYULL, THEKYWe20
KOHMPOJISL U RPOMEIICYMOYUHOU AMMECAyUU;

- nomewerue O CaMoCMoAmMeNnbHol pabomol, 6
MOM YUCE, HAYYHO- UCCIe008aAMENbCKO,
NOO20MOBKYU KYPCOBYIX U BbINYCKHIX
KeanupukayuoHuwvix pabom (8 c60600H0e om
VUeOHbIX 3aHAMUY U NPODUIAKMULECKUX padbOm
epems).

— 30 nepconanvivix kKomnvromepos ¢
nooxmoueHuem k cemu « Mnmepnemy u
obecneyenuem 00CMyna K 31eKmpOHHbIM
bubIUOMEKaM U 8 INIEKMPOHHYIO
UHGDOPMAYUOHHO-00PA308aMENBHYIO CDEQY
OpeaHu3ayuU.

YUMAIbHBIIL 301 OUOIUOMEKU:

— KomMnblomepHasl mexnHuxka,
NOOKIIO4eHUe K cemu «HHmepHem»

MarepuanbHO-TEXHHUECKOE oOecreueHue yueonou oucyuniunvl Obpabomxa yugdposvix
OaHHbIX TIpU OOYYEHUH C WCIOJIB30BAaHUEM OJIIEKTPOHHOIO OOYYeHHS U JUCTaHIIMOHHBIX

06paSOBaTeJ'IBHBIX TEXHOJIOTHH.

Heo0xoanmoe o6opynoBanne ITapameTpsl

TexHuuyeckue TpeﬁOBaHl/Iﬂ

IlepconanbHbI KOMIIBIOTEP/
HOYTOYK/TIJTaHIIIET,
Kamepa,

Be6-0paysep

Bepcus mporpaMMHOTO 0OecTieueHus He
amwke: Chrome 72, Opera 59, Firefox 66, Edge
79, SAunekc.bpayzep 19.3

MUKPO(]OH,
JMHAMUKH,
JoCTym B ceTh MHTEpHET

OHepaLII/IOHHaH CHUCTEMA

Bepcwust mporpaMMHOTo o0ecrieyeHust He
mmwke: Windows 7, macOS 10.12 «Sierray,

HAYITHUKN)

Linux
Be6-kamepa 640x480, 15 xagpos/c
Muxkpodhon mo0oH
JuHaMuky (KOJIOHKH W | JEOObIe

Cetb (WHTEpHET)

[ToctosiHHas ckopocTs HE MeHee 192 kbut/c

Texnonornueckoe  obecnedeHne
HCIIOJIb30BAaHUEM  DIIEMEHTOB
YHHUBEpPCUTETA.

peanusanuu
JJIEKTPOHHOU

IPOTPaMMBI
UH(POPMAaLIMOHHO-00pa30BaTeIbHON

OCYHICCTBIIACTCA

C

cpenbl
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10. YYEBHO-METO/IMYECKOE U UH®OPMAIIMOHHOE OBECHEYEHUE YUYEBHOM JUCHUIIJINHDBI
B[ Hananas Anpec caiita 9bC KoumnuecTBo
Ne Ton MJIM 3JIEKTPOHHOI0 pecypca IK3eMILISIPOB B
ABTOP(BI) HaumeHoBaHue H3TaHUSI (yueOHuk, YII, HN3paTeabcTBO o
n/n MII u 1p.) H3IaHHus (3anonnsemcs 015 u30aHUlL 8 OonodmoTexe
P- 91eKMPOHHOM 8ude) Yuupepcurera

10.1 OcHoBHas MuTEpaTypa, B TOM YHCIE AIEKTPOHHBIC N3TaHU
1 Llanupo Jlunoa, Komnviomeproe 3penue Yuebnux Jlabopamopus snanuii | 2020 http://znanium.com/read?id=3587

Cmoxman /picopooic 12
2 C 5 B Vempoiicmea npuema u Vuebnoe TV Cucmen ynpaneru u 2019 https://znanium.com/read?id=389

CMenos . 5. 00pabomKu CueHaI08 nocobue paduosnekmponui 496

3 3axapxuna C.B., OcHogbl nOYNPOBOOHUKOBOU Yuebnoe M.: Pl'Y um. A.H. 2019 JIOKAIbHASL Cemb YHUBEpCUmemad 10

Bunuuenxo C.H., 9NIeKMPOHUKU. nocobue, Kocwieuna,

Bracenxo O.M., Mynvmumeoutinoe Onexmponnoe

Pyuanyes 10./1., CONpoBodICOeHUe TeKYUIL. yuebHoe

Tumoxun A.H., uzoaHue

Puiockosa E.A.
10.2 JlonoaHUTENBHAS JTUTEPATYPA, B TOM YHCIIE SIEKTPOHHBIE H3TaHUS

DNeKkmpOHHAsl MeXHUKA. . http://znanium.com/catalog/produ
®Dponos B.A Cxemomexnuxa sneKmponnvix | Yuebnux M.: ®IBY 4110 2015 Ct/892495
cxent «YML K[ Ty
2 Ananoco-yugposvie u http://znanium.com/catalog/product/5
. yugppoananozogvie 60016
Benononvcxuit B.M., npeobpaszosamenu: MIT M.:HUAY "MHUDU" 2010

Hemuunos B.M.

Jlabopamopnwiil npakmuxym no

Kypcy

10.3 Meroauyeckue MaTepuabl (YKa3aHus, pEKOMEHIAIIMH 10 OCBOCHHUIO AucuIuinHbl aBTopoB PI'Y um. A. H. Kockiruna)

1



http://znanium.com/read?id=358712
http://znanium.com/read?id=358712
https://znanium.com/read?id=389496
https://znanium.com/read?id=389496
http://znanium.com/catalog/product/892495
http://znanium.com/catalog/product/892495
http://znanium.com/catalog/product/560016
http://znanium.com/catalog/product/560016
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NHO®OPMAIMOHHOE OBECIIEYHEHHUE YYEBHOI'O ITPOLHECCA

51  Pecypchl 2eKTpOHHOM OMOIHOTEKH, THPOPMAIIMOHHO-CIIPABOYHbBIE CUCTEMBI
1 poeccroHalIbHbIE 0a3bl JAHHBIX:

Hupopmayus 06 ucnonvzyemvix pecypcax cocmasnsemcs 8 coomeemcmsuu ¢ Ilpunoscenuem 3 K

OIlOI1 BO.

Ne

JJIeKTPOHHBIE y4eOHbIe H3IaHMS, 3JIeKTPOHHBIE 00pa3oBaTebHbIE Pecypchl

1. IbC «Jlanvy http://www.e.lanbook.com/

2. «Znanium.comy HayyHO-uzoamenbcko2o yeumpa « Uugpa-My»
http://znanium.com/

3. Onexmponnvie uzoanus « PI'Y um. A.H. Kocvieuna» na nnamgpopme I5C «Znanium.comy
http://znanium.com/

4,
IIpodeccnonanbHbie 6a3bl JAHHBIX, HH(POPMALUOHHBIE CIIPABOYHbIE CHCTEMbI

1. Axpekc.Juck ...https://disk.yandex.ru/

2. Nitro Reader 5.5.. . https://nitro-pdf.ru.uptodown.com/windows

3. PDF-XChange Viewer https://www.tracker-software.com/product/pdf-xchange-viewer...

4. Foxit Readerhttps://www.foxitsoftware.com/ru/

5.2  Tlepedens nporpaMmMHOro odecreueHus

Hepeqeﬂb UCNOob3yemozco npocpammHoco obecneyenus ¢ pexsuzumamu nodm@epofcdaiomux

0oxymenmos cocmasasiemcest 6 coomsemcemeuu ¢ Ipunoscenuem Ne 2 xk OIOII BO.

Nen/n IporpaMmHae ofecnenenne PexBU3NTHI NOATBEPKIAIONIET0 JOKYMEHTA/
CB000gHO pacnpocTpaHsieMoe

1. Windows 10 Pro, MS Office 2019 | konmpaxm Ne 18-2A4-44-19 om 20.05.2019

2. PrototypingSketchUp: 3D koumpakm Ne 18-24-44-19 om 20.05.2019
modeling for everyone

3. V-Ray ona 3Ds Max konmpakm Ne 18-24-44-19 om 20.05.2019

4, eLIBRARY.RU [J/1eKTpOHHBIN - Pexxum
pecypc] : Hay4yHas 3JieKTpoHHas | goctyna: http://elibrary.ru/defaultx.asp,
6HOJIMOTEKA CBOOOJITHBIN

S. MeHexxep 06pa3oBaHus nopTaa UHGOpPMaLMOHHOW NOAJEPKKU
[3/1eKTpOHHBIN pecypc|: mopTal | pyKOBOAUTeJield 06pa3oBaTelbHbIX
MHOOPMALIMOHHOU MOAAEPXKKU | YYpexZeHUU. — Pexxum pgocryna:
pyKOBOAUTEIEH https://www.menobr.ru/,
06pa3oBaTeIbHbIX yUpeXXJeHUN

6. CTaTUCTHUKA POCCUMCKOTO PexxuM poctyna: http://stat.edu.ru/,
06pa3oBaHUs [IIEKTPOHHBIN CBOOOJIHBIN
pecypc

7. LleHTp OLleHKM KadecTBa PexxuMm foctyna:
obpaszoBanusg UCMO PAO http://www.centeroko.ru/,cBo60/HbIi
[3/1eKTpOHHBIN pecypc]



http://www.e.lanbook.com/
http://znanium.com/
http://znanium.com/
https://disk.yandex.ru/
https://nitro-pdf.ru.uptodown.com/windows
https://www.tracker-software.com/product/pdf-xchange-viewer
https://www.foxitsoftware.com/ru/
http://elibrary.ru/defaultx.asp
http://www.menobr.ru/
http://www.menobr.ru/
http://stat.edu.ru/
http://www.centeroko.ru/%2Cсвободный
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JIMCT YYETA OBHOBJIEHMI PABOYEI TPOT'PAMMBI YYEBHOT
JTACIHATIIAHBI/MOY ST

B pabouyro nporpamMmmy y4eOHON TUCIUTLIMHBI/ MOyl BHECEHBI N3MEHEHUS/OOHOBICHUS
YTBEPIKJCHBI Ha 3aceIaHuM KadeIphl:

Ne i roj XapakTep M3MeHeHUii/00HoBIeHHi HOMep IPOTOKOJIAa
00HOBJIEHHS ¢ YKa3aHHeM pa3jeJia M 1aTa 3aceaHusd
PII L Kadeapbl




