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Annoranus

JuctunnuHa «l{udposas 06paboTka CUTHAJIOB) BXOJHWT B 00pa30BaTEIbHYIO MPOTPAMMY
BBICIIETO O0pa3oBaHHWsi — TporpaMMy OakajaBpuaTa IO HANpaBICHHIO MOATOTOBKH/
crenpanbHocTH 10.03.01 «MHbOpMarmornHas 6€30MacHOCTh)» HaIpaBIeHHOCTH «be3omacHocTh
KOMIIBIOTEPHBIX cucTeM». JlucuuiminHa peanusyercs kadempoi «Ne3 1.

JlucuunnuHa HaueaeHa Ha GOpMHUPOBAHKE Y BHITYCKHUKA CIEIYIOIIUX KOMIIETSHIINMN:

[IK-4 «CnocoOeH KOHTpPOJIMPOBATH LEIOCTHOCTb CHUCTEM M CETeH CBS3M, a TakKkKe
MPOrPaMMHBIX, IPOrPaMMHO-AIMAPATHEIX (B TOM YHUCIE KPUITO-TPaQUUECKUX) U TEXHUYECKUX
CPEJCTB ¥ CUCTEM 3alUThl CETEH OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIa

CopepxaHue AMCUUIUIMHBI OXBaThIBAET KPYT BOIPOCOB, CBSI3aHHBIX C TEOPETUYECKUMU
OCHOBAMH U MPAKTUYECKUMHU ITpueMamu mudpoBoil GpunbTpanyu, 00padoTku U mpeodpa3oBaHuit
JAHHBIX B COBPEMEHHBIX CHCTEMaX 00pabOTKH CUTHAJIOB.

[IperoaBanrie MUCHMIUIMHBI TPEAyCMaTpUBAET cleAylomue (OpMbl OpraHU3aLUU
ydgeOHOro  mporecca:  (JeKnuu, J1abopatopHbie  pabOThI, CaMOCTOsITeNbHAas  padora
oOyyaromierocs).

[IporpaMMo#l NUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs aTTecTanus B hopme 3aueTa.

OO0miasi TpyIOEMKOCTh OCBOCHHS AUCIMIUIUHBI COCTaBISET 2 3a4€THBIX E€AMHUIIBI, 72
yaca.

SI3bIK 00yUYeHUs IO JUCHMILTUHE KPYCCKUMA »



1. TlepeueHb MIaHUPYEMBIX PE3YIbTATOB OOYUEHHUS 110 TUCIUILINHE
1.1. Tlenu npenoaaBaHusi AUCUUTUIUHBI

Llensto mpenonaBanust gucuuiuinebl  «LludpoBas o00paboTka CUTHANIOB» SBISETCS
O3HAKOMJICHHE CTYJEHTOB C TEOPETUUYECKUMH OCHOBAMM M IPAKTUYECKUMHU IpHEMaMU
udpoBoi GuIbTpauk, 00pabOTKM u NpeoOpa3oBaHUIl JaHHBIX B COBPEMEHHBIX CHCTEMaXx.
3ajauaMu  JUCLUIUIMHBL SIBISIOTCA: M3y4YeHHE B TpeOyeMOM o00beMe COOTBETCTBYIOILEIO
MaTEeMaTHYECKOTO amnmnapara uppoBoil 00pabOTKU CUTHAIOB; U3y4E€HUE CIIOCOOOB pealu3anuu
3¢ (EeKTUBHBIX AJITOPUTMOB IPeoOPa30BaHUS U aHATIU3A.

1.2. JlucuumiuHa  BXOOUT B COCTaB  4acTH, (QOpMHUpyeMOH  y4aCTHUKaMHU
00pa30oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTeIbHOM MporpaMMbl BbICHIEr0 00pa3oBaHus (Jajiee —
OIl1 BO).

1.3. IlepedeHb IIaHUPYEMBIX PE3YIbTATOB O0YUEHHUS IO TUCLMIIIIMHE, COOTHECEHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pe3ynbrare M3ydeHus AUCLMILIMHBI O0OydYaroUuiics AOKEH 00JjanaTh CieIyOLIUMU
KOMIIETEHIIMSIMU HJTM UX 4acTsAMH. KoMIeTeHIIMM 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHXKEHHS

Kareropus (rpynna) | Kon u HaumeHoBaHue Konx n HauMeHoBaHMEe HHAMKATOpa
KOMIIETEHIIUH KOMIIETEHIIUH JIOCTUKEHHS] KOMITIETEHIIUU
IT1K-4 Cnocoben
KOHTPOJINPOBATh
LIEJIOCTHOCTh CUCTEM U
ceTel CBA3M, a TAKXKE [1K-4.3.1 3HaeT npuHLHUIIBI TOCTPOEHUS
MIPOTrpaMMHBIX, COBPEMEHHBIX CETEH INEKTPOCBSA3H,
MPOrpaMMHO- MaTeMaTUYECKUE MOJIEIN KaHaJIOB CBA3H,
[TpodeccuonanpHele | anmnapaTHbIX (B TOM BHJIBI MOJIYJISIITUU CUTHAJIOB
KOMIIETCHIINU YHUCII€ KPUMTO- [IK-4.Y.1 ymeer o1ieHUBATH
rpadu4ecKux) u MIOMEX0YCTOWYNBOCTh B 3PPEKTUBHOCTD
TEXHUUYECKUX CPEACTB U | CeTel AIIEKTPOCBSI3U IpH Mepenade Tpaduka,
CUCTEM 3alllUThl ceTeil ONTUMU3UPOBATH UX HapaMeTpPbl
oT
HECaHKIIMOHUPOBAHHOTO
JIOCTYTIa

2. Mecrto nucuuniunsl B cTpykType Ol

HucnunnuHa MokeT 6a3upoBaThCsl Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YJaIOITUMUCS
IIPYU U3YYECHHUH CIEAYIOIINX AUCLIUTIINH:

— «MaremaTuka. AHaTUTUYECKAss TEOMETPHUsI M JIMHEWHasl anredpay,

— «Teopus BeposTHOCTEN Y,

— «OCHOBBI TEOpUU YIIPABICHUSI,

3HaHMs, TOJMyYeHHbIE NPU U3YUYEHUU MaTepuana JaHHOM JHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIbHOE 3HAYE€HUE, TAK U MOT'YT MCIIOJIb30BaThCS PU U3YUYEHUU IPYTUX JUCLUIUINH!

— «OCHOBBI MOIETUPOBAHNUS TPUOOPOB U CUCTEM).

3. OOBeM H TPYJOEMKOCTh JUCIUILTAHBI
Jlanable 00 0o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUILIMHE (M paclpeielieHue 3TOH TPYA0EMKOCTH IO ceMecTpaM) MpeACTaBICHbI B
tabnuue 2.

Tabmuua 2 — O6beM U TPYLOEMKOCTh TUCITUIIITMHbI

TpynoemMkocTs 1o

Bu eOHOM PabOTHI Bcero
aya p ceMecTpam




Neo5

1 2 3

Oowan mpyooemKocma OUCUUNIUHDL, 272 2/ 72
3E/ (4ac)
H3 Hux uacoe npakmuueckoi no020moeKu 17 17
Ayoumopnuie 3auamus, BCETo 4yac. 51 51
B TOM YHCJIE:

nexuun (JI), (gac) 34 34

npaktuyeckue/cemunapckue 3aastus  (113),

(gac)

naboparopusie padbotsl (JIP), (dac) 17 17

KypcoBoii mpoekT (padota) (KII, KP), (uac)

9K3aMeH, (4Jac)

CamocmosamenvHas paboma, Bcero (dac) 21 21
Buo npomesxcymounoit ammecmayuu: 3ader,

mudd. 3ager, sk3amen (3auer, dudd. 3au, | 3auer 3auer
DK3.*%*)

*k
IIpumedanue: kaHaMAATCKHI SK3aMeH

4. ConepxaHue TUCIUIIIINHBI
4.1. Pacnpepnenenue Tpy10€MKOCTH TUCIUILIMHEI 10 pa3eiaM U BUAaM 3aHATHH.
Pa3nensbl, TeMbl AUCHUILTUHBI U UX TPYAOEMKOCTh IIPUBEICHBI B Ta0uIe 3.

Tabnuna 3 — Paznesnbl, TeMbl TUCIMILINHBI, UX TPYAOEMKOCTh

Paznensl, TeMbI AUCIUITIHHBL Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 5
Pa3nen 1. Beenenue 4 3 2
Paznen 2. JluckpeTHble CUTHAIBI 4 3 2
Pasnen 3. JIuckpeTHbIC CUCTEMBI 4 2
Pasznen 4. CriekTpasibHbIH aHAIN3 10 4 8
Paznen 5. IIpoexkTupoBaHue JUCKPETHBIX (PUIBTPOB 8 4 5
Paznen 6. D dexTsl KBaHTOBaHUS B IU(PPOBBIX 4 3 )
cucTeMax

HWroro B cemecTpe: 34 17 21
Hroro 34 0 17 0 21

[IpakTnueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
OoOy4arolMMUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBA3aHHBIX C  Oy;yumei
npoeCCHOHATBHON 1€ TEIbHOCTBIO.

4.2. CopepxaHue pa3IeiioB U TEM JIEKIIMOHHBIX 3aHATHH.
Copep:xanne pa3felioB U TeM JEKIIMOHHBIX 3aHITHIA MPUBEACHO B Ta0HIIE 4.

Ta6m/1ua 4 — Coz[epxcaHHe pa3aciioB U TCM JICKIHIMOHHOT'O [UKJIA

Howmep paznena HasBanue u cogepxkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 BBenenue. DHeprust u MouIHOCTh curHana. Psg @ypee. [IpeoOpaszoBanue
Oypre.  Ilpumepst  pacuera  mnpeoOpazoBanusi  Dypwre.  CBoiicTBa
npeoOpaszoBanust Oypre. Dypbe-aHaan3 HEUHTETPUPYEMBIX cUrHaIOB. Pacuer
AQHAJIOTOBBIX (DUIIBTPOB-IPOTOTUIIOB.




2 JlucKpeTHble CUrHaigbl. AHAJIOTOBBIEC, IMCKPETHBIC M IIM(POBBIC CHTHAJIBI.
Amnainoro-ugpposoe u 1udpoananorooe mpeodpasoBanue. Yacrora
HaiikBucra. Cnexktp auckperHoro curHana. Teopema KortenpHukoBa. Z-
npeoOpaszoBanue. CBs3b z-peoOpa3oBanus ¢ mpeodpazoBanusMu Jlariaca u
®ypbe. [IpocTpaHCTBO JTUCKPETHBIX CUTHAJOB. JIMCKpETHBIE CiydailHbIe
curHanbl. Koppensunonnas Matpunia. JIMCKpeTHBIN 0SBl IIyMm.

3 Juckperabie cucrembl. CrocoObl ONMUCAHUS JUCKPETHBIX cUCTEM. DUIBTPHI
nepBoro M BToporo mopsnaka. llpeoOpa3oBaHue CiydailHOrO CHTHajia B
JTUCKPETHOW cHcTeMe. PeKypCMBHBIE M HEPEKYpCHUBHBIC  JIUCKPETHBIC
¢unbTpel. DopMBl  peanM3anM  AUCKPETHBIX (QHIBTPOB (KAaHOHUYECKAs
dbopMa, TpaHCTIOHUPOBaHHAs (OopMa, IMOCiIeIoBaTeNIbHAs (KackaaHas) hopma,
napajuienbHas opma).

4 Cuexrpanbsubiii  ananmus. JluckpetrHoe mpeoOpasoBanne @Dypre. CBoiicTBa
TUCKpeTHOTo TnpeoOpazoBanusi Dypbe. BoccTaHoBieHHE HENPEPHIBHOTO
curHana ¢ nomompbto JI®. Marpuna JID. Cesazp AIID u cnekrpa
JTUCKPETHOTO CUTHaNa. ANTOPUTM ObICTporo npeodpazoanust Oypwe. BIID ¢
npopexuBanueM 10 BpemeHu. bBIID ¢ npopexuBaHHeM II0 4acToTe.
B3aumocsszp JAII® u dunbrpanuu. JluckperHas QuibTpanus ¢ MOMOIIBIO
HAII®. Pacrexkanune cnektpa. BecoBeie (yHkiuu. CHEKTp IUCKPETHOTO
cinyyaiiHoro npouecca. [lepuogorpamma. Meron Yamnua. ABroperpeccuoHHas
mozienb. Meron MUSIC. Meron EV.

5 [IpoektrpoBanue TUCKPETHBIX (uibTpoB. CHHTE3 PEeKYpCHUBHBIX (MIBTPOB TI0
AQHAJIOTOBOMY TMPOTOTUIY. MeTroa OWIMHEHHOTro z-mpeoOpa3oBanus. MeToa
WHBAapUAHTHON MMIIYJIbCHOM XapakTepUCTUKH. ONTUMaIbHbIE METOJIBI.
MuHuMHU3aIUsT  KBaapatudeckod ommbku (p = 2). MwuHHMakcHas
ontummzanus (p = o). CybonTumanbHbie MeToibl. CHHTE3 C UCIIOIb30BAaHUEM
OKOH. DUIBTPBI C KOCUHYCOUIATIBHBIM criiaxkuBanuem AUX.

6 DddexTpl kBaHTOBaHUS B U(POBHIX crcTeMax. POpMaThI PEICTABICHUS YUCE.
[IpencraBienue oTpuLaTebHbIX yncen. @opmar ¢ (GUKCUpOBAaHHOMN 3aIATOM.
®opwmar ¢ maBaromen 3anaroi. [Ipouecc kBantoBanus. [llym kBaHTOBaHHS.
HepaBHomepHoe kBaHTOBaHue. D¢ dexTsl kBaHTOBaHUS. KBaHTOBaHME
kodurmenToB 1uppoBeix GuIbTpoB. MacmradbupoBanue KodGPUIueHToB
G poBbIX GuabTpoB. [lepenonaHenne pa3psiHOM CETKH B IpoLecce
BBIYUCIICHUH. AHATUTHYECKasi MO/I€b COOCTBEHHOT'O IIyMa B (DPMIIBTPAX C
(UKCUPOBAHHOM 3arsATOM.

4.3. TlpakTtudeckue (ceMUHAPCKUE) 3aHATUSL
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TaOIHIIE 5.

Ta6J'II/II_Ia 5— HpaKTI/I‘-ICCKI/IC 3aHATUSA U UX TPYAOCMKOCTDb

N3 nux Ne
Ne | Tems! npaktnueckux | @opMbl MPaKTHUYECKUX | TpPYyJOEMKOCTb, |IPAKTHYECKOH |pa3nena
n/m 3aHATUN 3aHATUH (uac) MMOATOTOBKH, | AUCIUI

(gac) JIMHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO




Bcero

4.4. JlabopatopHble 3aHATUS

Tewmbl 1aG0paTOPHBIX 3aHATUN U UX TPYILOEMKOCTh NPUBEACHBI B TabuIle 6.

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

W3 aux Ne
Ne HaunmenoBanne 1abopaTopHbIX padboT TpynoeMKOCTS, | MPaKTHIECKOH | pasiena
/o (dac) MOJATOTOBKH, | JMCIIHII
(gac) JIMHBI
Cemectp 5
1 | Cunre3 u ananu3 BUX-puibTpos 3 3 1
CpEeJICTBAaMHU KOMITBIOTEPHOT'O MOJICITMPOBAHUS
2 | KoMnbproTepHOE MOIETUPOBAHUE CIIEKTPOB 4 4 2
JIMCKPETHBIX CUTHAJIOB
3 | @unptpanus ¢ nomoiiso 1D 3 3 4
4 | Cunres u ananuz KUX-dunptpos 4 4 5
CpeJICTBAMHU KOMITBIOTEPHOT'O MOJICITHPOBAHMS
5 | HccnenoBanue myMOB KBaHTOBAaHUSI B 3 3 6
nudpoBoi cucrteme
Bcero 17 17

4.5. KypcoBoe nmpoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOU PabOTHI

V4eOHBIM IJIAHOM HE npeaAyCMOTPCHO

4.6. CamocrosTenbHas paboTa 00y4armuxcs
Buapl camocTosiTenbHON paboThI M €€ TPYIO0EMKOCTh MPUBEICHBI B TaOIHIIE 7.

Tabnuua 7 — Bugsl caMocTosTeNNbHON pabOThI U €€ TPYJI0EMKOCTb

. Bceero, | Cemectp 3,
Bun camocrositensHOI paboThl
qac qac
1 2 3
M3y4eHne TeOpeTHUECKOro MaTepuana
12 12
quciumingel (TO)
ITonroroBka K TeKyIeMy KOHTPOJIO
3 3
ycneBaemoctu (TKVY)
IToaroToBKa K MpOMEKyTOYHOU
6 6
attecranuu (ITA)
Bceero: 21 21

5. IlepeueHb yueOHO-METOINYECKOTO OOECIICUEHUS
JUISL CAMOCTOSITETTEHOM PabOThI 00YYAIONMIUXCS IO TUCIUIUIMHE (MOJTYITIO)
Y4eOHO-METOAMUECKNE MaTepHalbl ISl CAMOCTOSTENILHONH pabOThl OOYJaroMIMXCSl YKa3aHbI B

oo 7-11.

6. IlepeueHb MeyaTHBIX U AIEKTPOHHBIX YUEOHBIX U3TaHUI

HepequL MEYAaTHBIX U 3JICKTPOHHBIX y‘Ie6HBIX W3IaHui NIpUBCACH B T8.6J'II/II_IC 8.

Tabmuia 8— IlepeueHp MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX H3JaHUN




HIudp/
URL anpec

KomaectBo 3k3eMIuIsipoB B
bubnuorpaduueckas ccpika oubnorexe
(KpOoMe JIEKTPOHHBIX IK3EMILISIPOB)

[udpoBast oOpaboTKa CHUTHAJIOB : Yy4eOHO-
Meroandeckoe mocodbue /A. 0. 3enunOepr,
0. A. Kopnees; C.-Ilerep6. roc. yH-T
a’POKOCM. TPHOOPOCTPOCHUS. - IJIEKTPOH.
tekcroBele mad. - CIIO6. : M3g-so I'YAIIL
2022. - 76 c.

[udpoBast oO6paboTKa CHUTHAJIOB : Yy4eOHO-
Meroandeckoe mocooue /B. A. Cepukoos, B.
P. Jlyuues; C.-Ilerep6. roc. yH-T a’3pOKOCM.
npUOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBHIC
nan. - CII6. : U3g-Bo I'YAIL 2021. -39 c.

7. IlepeueHb 3J1EKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB

UH(POPMALIMOHHO-TEIEKOMMYHUKAIIMOHHOHU ceTu « HTepHeT»
MH(}OPMaLIMOHHO-

[Tepeuenn AJIIEKTPOHHBIX 00pa3oBaTEeIbHBIX pecypcoB

TGHCKOMMYHHKaHHOHHOﬁ CCTU «I/IHTepHeT», HGO6XO,I[I/IMI>IX 11 OCBOCHHUA AMCLHIIIIMHBI

npuBezeH B Tabnuue 9.

Tabmuna 9 — IlepedyeHb OSIEKTPOHHBIX OOpa3OBaTENbHBIX PECYpCcOB HH(OPMAIIMOHHO-

TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»

URL aapec HanmenoBanue

He npenycmoTpeno

8. Ilepeuenb HHPOPMAIIMOHHBIX TEXHOJIOTUN

8.1. [lepeueHp MpoOrpaMMHOI0 OOECIEUEHHUsI, HCIOJb3YEMOr0 IpU OCYIIECTBICHUU

O6pa3OBaTeJ'IBHOFO rnmpomnecca mo JUCHUILIAHE.

[lepeueHb UCIIOIB3YEMOI0 IPOrPAMMHOI0 00ecrieueHus mpecTasieH B Tabnuue 10.

Tabnuua 10— IlepedyeHb nporpaMMHOro o0ecreyeH s

Ne m/m HanmenoBanue

MatLab

8.2. Ilepeuenn MH(pOPMAaLOHHO-CITPABOYHBIX CUCTEM,HCIIONIb3yEMBIX pu

OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOoIlecca MO JUCIUILTHHE
[lepeuenr uCHONB3yeMBIX HMH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM
tabnuie 11.

Tabnuua 11— IlepeyeHb HHPOPMALIMOHHO-CIIPABOYHBIX CUCTEM

IMpEaACTaBJICH B

Ne i/ HaumenoBanue

He npenycmorpeno

9. MarepuanpHO-TeXHUUYECKast 0a3a
CoctaB MaTepHambHO-TEXHHYECKOH 0a3bl, HEOOXOaUMOW s
00pa3zoBaTenbHOTO MpoIiecca Mo JUCIUTIINHE, TIPe/ICTaBleH B Tabnuiel 2.

Tabnuna 12 — CoctaB MaTepHalbHO-TEXHUYECKOH 0a3bl

OCYHICCTBJICHU A




Ne HanmenoBanue cocTaBHOM 4acTu Howmep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

JlexOHHAs ayaUTOPHUS

2 | KomnbroTepHslii Kilacc

10. OueHouHble CpeACTBa JJIsl IPOBEICHUS TPOMEKYTOUHON aTTeCTallUN
10.1. CocTtaB OLIEHOYHBIX CpPEICTBIUISL IPOBEJIEHUS MPOMEKYTOUYHOM aTTECTALUU
oOyyaroImuxcst o JUCUUIUIMHE IpuBeAeH B Tabnuue 13.
Tab6mmnua 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS IPOMEKYTOYHOH aTTeCTAlluN

Buj npomexxyTouHOM aTTecTanuu IlepeueHb OLICHOYHBIX CPE/ICTB

3auer Crnucok Bonpocos;

10.2. B kauecTBe KpUTEpHEB OICHKM YPOBHS C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMITETEHIINI O0OYy4JaloUIMMHCS MPUMEHSETCS S5-0ajuibHasi MIKaja OLEHKH C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOIB30BATHCS
100-6ammpHast  mIKaia  MOAYJIBHO-PEHTHHTOBOM  CHCTEMBl  YHHUBEPCUTETa,  IMpaBHIIA
UCIIOJIb30BAaHUsI KOTOPOI, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKATbHBIM HOPMATHUBHBIM aKTOM
I'VAIL
Tabnuna 14 —Kpurtepuu onieHkH ypoBHS c(HOPMUPOBAHHOCTH KOMIETEHIIUN

Or11eHKa KOMITETEHIUI

Xapakrepucrvka chOpMUPOBAHHBIX KOMIIETEHIIUN
5-OajuIbHas IKaIa paKTep (bopvmp

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOTPAMMHBII
MaTepHa,

— YBEPEHHO, JIOTUYHO, MOCJIEI0BATEILHO U TPAMOTHO €TI0 U3JIaraeT;

— OMUPasiCh HAa 3HAHHWS OCHOBHOW W JIOMOJIHUTEIBLHOW JIUTEpaTypHl,
TECHO MPUBS3HIBAECT YCBOCHHBIC HAYYHBIE MMOJIOKEHHSI C MPAKTUYECKON
JIeATETbHOCTBIO HAIIPABIICHUS;

— yMesio 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM CIelMaTIN3UPOBAHHBIX TOHITUH.

«OTIIMYHO»
(Ga4uTCHO»

— o0yyarouiicss TBEPI0 YCBOMI MPOTPaMMHBIN MaTepuan, TpaMOTHO U
M0 CYLIECTBY M3JaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPaTypHI,

— HE JIOMYCKAeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBAET YCBOCHHBIE 3HAHUS C MPAKTHYECKOW JIESTEIbHOCTHIO
HaIlpaBJICHUS;

— apryMEHTUPYET HayYHBIE MTOJIO0KEHNUS,

— JIeJIaeT BBIBOABLI M 00OOIICHHS;

— BJIAJICET CUCTEMOM CIIeIMAIM3UPOBAHHBIX OHITHH.

(XOPOLIO»
GaduTCHO»

— o0yyaronuiicss yCcBOMJI TOJIBKO OCHOBHOM NMPOrpaMMHBIN MaTepual,
[0 CYHIECTBY M3JIaraeT €ro, OMHpasch Ha 3HAHUS TOJIBKO OCHOBHOM
JUTEPaTypPhI;

— JIONyCKaeT HeCYIIECTBEHHbIE OIIMOKU U HETOYHOCTH;

— HCTIBITBIBACT 3aTPyJHEHHUsS B TNPAKTHUYECKOM NPUMEHEHHWH 3HAHUH
HaIpaBIICHUS;

— cJ1ab0 apryMEeHTHPYET HayuHbI€ MTOJI0KEHHUS,

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOJOB M 000OIICHHUI;

— YaCTUYHO BJIAJIe€T CUCTEMOM CIENMAIN3UPOBAHHBIX TOHITHH.

«YOOBJICTBOPUTCIIEHO»
(Ga4uTCHO»




OI1reHKa KOMIIETEHITN

XapakTeprcThKa C(hOPMUPOBAHHBIX KOMIIETEHIIA
5-0ayUIbHAs IIKaJIa PaKTep (bop

— o0ydJaromuiics He YCBOWJI 3HAYUTENBHOH 4YacTH MPOrPaMMHOTO

MaTepuana;
— IONyCKaeT  CYIIECTBEHHbIE  OWIMOKM W  HETOYHOCTU  MpH
«HEYIOBJIETBOPUTEIIHLHO .
paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaNPaBIICHUY;
«HE 3aYTCHO»

— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He (OPMYTUPYET BBIBOJOB M 0000IIEHUH.

— UCIIBITBIBACT TPYJAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

10.3. TunoBbie KOHTPOJIBHBIC 3aIAHUS UM UHBIE MaTEPHUAIIbI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadsmie 15.

Tabmuna 15 — Borpocs! (3aga4un) s 9K3aMeHa

Ne i/m [lepeuens BompocoB (3aa4) AJsl IK3aMeHa HHHII;?:[TOpa
VY4eOHbBIM IIJIAHOM HE IPETyCMOTPEHO
Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Kon
Ne n/mm [Tepeuens BompocoB (3ama4) ans 3adera / qudd. 3ayera HHKaTOpa
1 DHeprus U MOIHOCTh CUTHAJIa [1K-4.3.1
2 Psag @ypee IIK-4.V.1
3 ITpeobpazoBanne Dypre I1K-4.Y.1
4 [IpeobpaszoBanus Oypre THIOBBIX CUTHAJIOB [1K-4.V.1
5 @ypbe-aHanu3 HEMHTETPUPYEMBIX CUTHAJIOB [IK-4.V.1
6 AHanoroBble, TUCKPETHBIC U IIU(PPOBBIE CUTHAIIBI [1K-4.V.1
7 CHexTp IUCKPETHOr0 CUrHaja [1K-4.V.1
8 Teopema KorenpHukoBa I1K-4.V.1
9 Cs3b z-ipeoOpa3oBanus ¢ nmpeodpazoBanusmu Jlamnaca u [1K-4.3.1
dypre

10 IIpocTpaHCTBO JUCKPETHBIX CUTHAJIOB I1K-4.3.1
11 JIMCKpeTHBIE ClydaiiHble CUTHAIBI [1K-4.3.1
12 KoppensiuonHas matpuna I1K-4.3.1
13 JlMcKpeTHbIH Oenblif nym [1K-4.3.1
14 CriocoObl ONMCaHMsI JUCKPETHBIX CUCTEM [1K-4.3.1
15 PuibTPHI IEPBOrO U BTOPOT'O NMOPsIIKa I1K-4.3.1
16 [TpeobOpazoBanme ciyqaitHoro curnaina B quckpernoit cucteme | [1K-4.V.1
17 PekypcuBHBIE 1 HEPEKYPCUBHBIE JTUCKPETHBIE (PMIIBTPHI [IK-4.Y.1
18 @DopMBbl peanu3alry JUCKPETHBIX (PUIBTPOB [1K-4.V.1
19 JluckpetHoe npeobpazoanue Oypoe (AI1D) [IK-4.Y.1
20 CBoiicTBa AMCKpPETHOTO Npeodpa3zoBaHus Pypbe [IK-4.Y.1
21 BoccraHoBiieHre HeNpepsbIBHOTO CUrHazna ¢ noMomisro 110 [1K-4.V.1
22 Marpuna 11D [1K-4.Y.1
23 Cas3p [{I1® u cnexkTpa IUCKPETHOTO CUTHAJIA 11K-4.3.1
24 Anroputm 6sicTporo npeodbpazoanus Pypoe (BI1D) 11K-4.3.1
25 BII® ¢ npopexnBaHneM 0 BpEeMEHH [1K-4.3.1
26 BII® ¢ npopexnBaHnEM 1O YACTOTE [1K-4.3.1
27 B3anmocss3p 11D u puiibTpanun 11K-4.3.1
28 JuckpetHas ¢unpTpanus ¢ nomoibsio IO [1K-4.3.1
29 Pacrekanue criekrpa [1K-4.3.1




30 Becosbie hyHKINMN I1K-4.3.1
31 CrieKTp AMCKPETHOTO CIy4yailHOro mpouecca [1K-4.Y.1
32 ITepuonorpamma I1K-4.V.1
33 CunTe3 peKypcHBHBIX (MIBTPOB 1O aHajgoroBomy mnpororuny | [IK-4.Y.1
34 Meroxa OumMHEHHOTO Z-IpeoOpa3oBaHUs [1K-4.V.1
35 Meron MHBapMaHTHOM MMITYJIbCHOM XapaKTEPUCTUKHU [1K-4.V.1
36 OnTuManbHble METOABI CHHTE3a (PHIIBTPOB [1K-4.V.1
37 CuHTe3 GUIBTPOB C HCIOIB30BAaHUEM OKOH I1K-4.V.1
38 @UIBTPBI C KOCUHYCOUJAJIbHBIM criakuBaHueM AYX [1K-4.V.1
39 O ekt KBaHTOBaHHSA B IU(POBBIX CUCTEMaX I[IK-4.Y.1
40 [Ilym KBaHTOBaHUsA [1K-4.V.1
41 KBanToBanue koddduimeHToB udpoBeIX GUILTPOB [1K-4.V.1
42 MacmrabupoBanue K03(pGUIMEHTOB H(PPOBHIX PHIBTPOB I1K-4.3.1

[lepeuenp TeM st KypcOBOTO IPOEKTHUPOBAHUS/BBIIONHEHHUS KYpPCOBOH pabOTHI
npeJcTaBieHbl B Ta0uie 17.
Ta6muma 17 — [lepedeHb TeM Ui KypCOBOTO MPOSKTHPOBAHHSI/BBIIIOJIHEHUS! KYPCOBOI pabOThI

Ne /i [TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO IPOSKTUPOBAHUS/BHITTOIHEHHS
B KypCOBOH paboThl

Y4eOHBIM IIIAaHOM HE MPEAYCMOTPEHO

Bompocsl 11t mpoBezneHHMsT TPOMEXYTOYHOM aTTecTallii B BHUJIE TECTUPOBAHUS
MIpeICTaBJICHBI B TaOsmie 18.

Tabnuna 18 — [IpumepHbIil nepeyeHb BONPOCOB JJIs TECTOB

Kon

Ne /i IIpuMepHBIii IIepeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa

Y4eOHbIM MJIAHOM HE IPESYCMOTPEHO

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HOU (hOPMBI
00yd4eHus1, peICTaBIIeHbI B Tabmie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuasbl,  ONPEACIAIOIIAE  INPOLELYphl  OLEHUBAHUSA
MHAMKATOPOB, XapaKTepU3YIOUIUMX JTanbl (OPMUPOBAHUS KOMIETEHLUH, COJIEpKarcs B
JOKAJIBHBIX HOpMaTuBHBIX akTax [YAII, pernameHTHpYyOIIMX NOPSAAOK MU MPOLEAYPY
IIPOBEJCHUS TEKYLIEr0 KOHTPOJIS YCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTecTali 00yJaromuxcs
I'VAIL

11. Meronuueckue ykazaHus JUIsl OOyJarOIIUXCS IO OCBOCHHUIO JUCITUATITUHBI

11.1. Meronuyeckue yKazaHus Mg OOy4arOIIMXCS IO OCBOEHHUIO JIEKIIHOHHOIO
Marepuana.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepHanga — JIOTUYECKH CTPOMHOE, CHUCTEMHOE,
riyOOKoe W SICHOE W3JIOKEeHHe yueOHoro marepuana. HasHadeHune COBpEMEHHOM JeKIMU B
pamMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIMIO 1O TEME, a B OCBOCHUU
(byHaaMEHTaNbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayYyHOrO IIO3HAHMS, HOBEWIIMX
JOCTHKEHUI HaydyHOW MbIcnu. B yueOHOM mporecce JIEKIUs BBIIOJHSAET METOA0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMH. JIEKIMs packpbIBaeT MOHATUHHBIN anmapar




KOHKPETHOW 0o0iacTH 3HaHusA, €€ MpoOieMbl, JaeT LEJIbHOE IMPEACTaBIEHHE O IUCLHUILIMHE,
MOKAa3bIBAET B3aUMOCBS3b C APYTMMHU AUCLUIUIMHAMM.

[lnanupyemMble pe3yabTaThl IPH OCBOSHUH 00yYarOMKUMUCS JIGKIIMOHHOTO MaTepraa;

— IIOJIy4YEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAaHUW, YPOBEHb
KOTOPBIX OIPEIEIISIETCS LEIEBOM YCTAHOBKOM K Ka)K10M KOHKPETHOU TEME;

— TOJy4YeHHE ONbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIO/IaBaATEIIEM;

— pa3BuTHE MNpO(EecCCHOHAIBHO-IEIOBBIX  KauecTB, JIIOOBU K  HOpeaMeTy U
CaMOCTOSATEIBHOI'O TBOPYECKOTO MBIIIJICHUSI.

— TOsBJIEHHE HEOOXOAMMOT0 HHTEpEeca, HEOOXOAUMOTO Il CAMOCTOSTEIbHON pabOThI;

— TIOJy4YyeHHE 3HAHUNH O COBPEMEHHOM YPOBHE pa3BUTHS HAyKM M TEXHUKU U O
IPOTHO3€E UX pa3BUTH Ha OJIIKaHIINE TOIBI;

— HAy4YUThCS METOAMYECKH 00pabaThiBaTh MaTepual (BBIACIATH TIJIaBHBIE MBICIU U
MOJIOKEHUS, MPUXOJUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh MX B  Pa3JIMYHBIX
bopmynHupoBKax);

— TOJy4YeHHe TOYHOI'O NOHMMaHUs BCEX HEOOXOIMMBIX TEPMUHOB U TOHSATHUH.

JIeKuMOHHBI MaTepUall MOXET COIPOBOXKIAATbCA JEMOHCTpalued CIaiJoB U
HCIIOJIb30BAaHUEM pa3[JaTOYHOrO0 MaTepuaja IMpH MPOBEIECHUU KOPOTKHX JUCKYCCUH 00
O0COOEHHOCTSIX IPUMEHEHUSI OT/IEIbHBIX TEMATHUK 110 IUCLHUIUIMHE.

CTpyKTypa NpeaoCTaBICHUS JIEKIMOHHOTO MaTepuaa:

— Meroasl u cpencta LIOC, cBs3b ¢ 3a1ayaMu peaibHOTO MHUPA;

— Pazpensr LHOC, knaccuukanus penraemMbix 3a/1a4 1 COOTBETCTBYIOIIMX UM MOJICIICH;

— Cospemennas [{OC, MmeTopl PyHKITMOHAIBHOTO aHAJK3A.

11.2. Meronnyeckue yka3zaHus i OOYYalOIIMXCS IO BBINOJIHEHUIO JITAOOPATOPHBIX
pabor

B xozme BeImONHEHHS Ja0OPATOPHBIX padboT OOydYarOMIMKCSA JOJDKEH YIrIIyOuTh H
3aKpENUTh 3HAHUS, NPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKON
OKCIIEPUMEHTAa B COOTBETCTBHUH C KBATU(HUKAIMOHHONW XapaKTEPUCTHKONW OOYyJaromerocs.
Beinonnenne 1abopaTopHbIX pabOT COCTOMT U3 3KCIEPUMEHTAIbHO-IPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

BeinonHenue 51ab0paTopHBIX PabOT 0O0y4aromMMCs SBJISIETCS HEOTHEMJIEMOH 4YacThlO
U3YYEHUS JUCLUIUIMHBL, ONIpENesiseMOol Yy4eOHbIM IUIAaHOM, M OTHOCUTCS K CpEICTBaM,
o0ecreynBaroIuM pelIeHue CcIeIyIoIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHHSA IMPOLECCOB, SBIEHUH U OOBEKTOB,
M3Y4aeMbIX B paMKax JJaHHOW JUCIUILINHBI,

— 3aKpeIUICHHE, PAa3BUTHE U JETAN3alldsg TEOPETUYECKUX 3HAHUMN, TOJYYEHHBIX Ha
JEKLUSX;

— TOJy4YeHHe HOBOM MH(OpMAaLMU 110 U3ydaeMON AUCIUILIMHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ J1a00OpaTOpHBIM
000pyI0BaHUEM U IPUOOPAMHU.

3ajianue U TpeboBaHUs K MPOBEICHUIO JIA0OPATOPHBIX PabOT MPHUBEACHBI B CIEAYIOUINX
UCTOYHHKAX:

Meronuyeckue yka3aHHUS K BBINOJTHEHHIO JaboparopHbix padoT mo L[OC roromstcs K
pa3MeNIeHNIo Ha 3IeKTpoHHOM pecypce ['YAIL

Crpykrypa ¥ (popMa oTuyeTa 0 1a00paTOPHON padoTte
Otuer o naboparopHoil paboTe mMeeT (GopMy TUIEPTEKCTOBOTO JOKYMEHTa, COJEPKallero
3aJjaHue Ha J1a00opaToOpHYIO paboTy, KpaTKHE TEOPETHUYECKHE CBEICHUS IO TeMe pPabOTHI,
OIIMCaHHUEC CXEM Hu aJ'IFopI/ITMOB, HNCITOJIb30BAHHBIX HpI/I BBITIOJTHCHUHN pa60Tr,1, pe3y.]'IBTaTI)I




BBIYUCIIUTCIIbHBIX 3KCIICPUMCHTOB B BUJIC I‘pa(bI/IKOB (I[HaI‘paMM), a TAaKKE BBIBOABI 110 UTOT'aM
MIPOJIeTIaHHOM pabOTHI.

TpeboBanus kK 0OpPMIICHHIO OTYETA O Ja0OpPaTOPHOM padboTe
OT4er JOMKEH COePIKaTh TUTYIBHBIN JIUCT, & €r0 COACPKAHKUE TOKHO OBITH OOPMIICHO
coriacuo I'OCT 7.32 —2017.

HopmatuBHas nokymeHTamus, HeoOXxoaumas maisi OoQOpMIICHHS, TpHUBEICHA Ha
anexktpoHHOM pecypee I'VAIL https://guap.ru/standart/doc

11.3. MeTtonuueckue yka3zaHus Il OOYYarOIIMXCS 110 TMTPOXOXKICHUIO CaMOCTOSTEIIbHON
paboThI

B xozne BBINOTHEHUS CaMOCTOSATENbHONW pabOThI, OOYUYAIOUIUICS BBIMOIHSAET paboTy MO
3aJIaHUI0 M TIPH METOJMYECKOM PYKOBOJICTBE IMpErojaBaTelisi, HO 0€3 ero HemocpeJICTBEHHOTO
y4acTusl.

s oOydarommxcsi 1Mo 3a04HOM (GopMe OOyYeHHs, CaMOCTOSITENbHAs padoTa MOXKET
BKJIIOYATh B ce0sl KOHTPOJIBbHYIO paboTy.

B mporiecce BBIMOTHEHHSI CaMOCTOSITEILHON paboThl, y oOydaromierocst (GhopMHUpYyeTCs
1enecoo0pa3Hoe IIaHUPOBaHUE pabodero BpeMeHH, KOTOPOe MO3BOJISIET UM pa3BUBATh YMEHUS
Y HaBBIKA B YCBOGHHWH WM CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, 00eCrevYnBacT BBICOKHMN
YPOBEHb YCIEBAEMOCTH B IMEpPHOJ OOY4YeHHs, MOMOTaeT IOJyYUTh HAaBBIKA IOBBIIICHUS
MpoEeCCHOHAIBHOTO YPOBHSI.

MetoauyeckumMi ~ MaTepuaiaMH,  HANpaBJSIOUIMMH  CaMOCTOSITENIbHYIO  paboTy
00yJaroUUX CSASBIISIOTCS:

—  y4eOHO-METOAMYECKH MaTepHal Mo JUCIHUILINHE;

— METOJMYECKHE YKa3aHMsS IO BBIMOJIHEHUIO KOHTPOIBHBIX PadOT (g 00y4aromuxcs
1o 3a04HOU (hopme oOyueHus).

11.4. Metonuyeckue yka3aHus Il OOy4aroOlIMXCA IO MPOXOXKICHUIO TEKYILIEro
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuii KOHTPOJb YCHEBAEMOCTHM NIPEIyCMaTpUBAaET KOHTPOJb KayecTBa 3HAHUU
00yJaronuxcs, OCyIIeCTBISIEMOTO B TEUEHHE CEMECTpa C IeNIbI0 OICHUBAHUS XO0Ja OCBOCHUS
JUCLUTIIIUHBI.

Texymuit KOHTPOJb YCHEBAEMOCTH CTYJIEHTOB TIPOBOJIUTCS TIyTeM MOHUTOPUHTA
pe3yNbTAaTOB BBHIMOJTHEHUS J1a0OpATOPHBIX pPabOT, KOHTPOJIBHBIMH BOMPOCAMU Ha 3allIHUTe
1ab0paTOPHBIX paboT, MMyTEM IPOBEICHUSI OOPATHOW CBSI3U BO BPEMs MTPOBEACHUS JICKITUN.

CBoeBpeMeHHasl caaya OTYETOB MO JAOOpaTOPHBIM pPadOTaM U TMOJOXKHUTEIbHBIN
pe3yabTaT Ha UX 3aIIUTEe MOXET YUYUTHIBATHCS MIPU TPOBEICHUH MMPOMEKYTOYHOM aTTECTAIIUH.

11.5. Meronnyeckue ykazaHus Ui OOy4YaroLIUXCs MO MPOXO0XKJIEHUIO MPOMEXYTOUHON
aTTECTALlNH.

[Ipomexyrounas  arrectanus  OOydaloIIUMXCsl — MpeAycMaTpUBaeT  OICHUBAaHHE
IPOMEXKYTOUHBIX M OKOHYATENIbHBIX PE3yJlbTaTOB 00ydeHus no aucuuiuinHe. OHa BKIIIOYAeT B
ceOst:

— 1uddepeHIMpPOBaHHbIM 3aueT — 93T0 (¢opMa OLEHKM 3HaHUM, IOJy4YeHHBIX
00y4aromuMcs pU U3Y4YEHUHU TUCIMIUIMHBI, PU BBIMOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HUCCIIEI0BATENbCKUX PA0OT U MPOXOKICHUH NMPAKTUK C aTTECTAlMOHHON OLIEHKON
«OTJIMYHOY, «XOPOLIO», «yIOBIETBOPUTEIBHOY, «HEYI0BIETBOPUTEIBLHO.

[Ipomexxyrounas arrectanus nposoautca no ®OC, npuseaeHHomy B 1. 10.3 naHHOMN
paboueil mporpamMmal.
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