MMHUCTEPCTBO HAYKHU U BRICHIEI'O OBPA30OBAHUS POCCHUICKOM
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHNUE BBICIIETO
00paszoBaHUs
"CAHKT-IIETEPBYPI'CKUI1 TOCYJIAPCTBEHHbBI YHUBEPCUTET
ADPOKOCMMYECKOI'O ITPUBOPOCTPOEHUA"

Kadenpa Ne 31
YTBEPXIAIO
OTBETCTBEHHBIN 3a o0pa3oBaTeIbHYIO
porpamMmy

JIOII.,K.?.H.,JTOII.

(IOIDKHOCTB, y4. CTEIEHb, 3BaHUE)

T.H. Ennna

(MHHUIHAIB, (HaMHITIS)

(TToaIuCH)

«» dpespans 2025

PABOYASA [TPOTPAMMA JUCHUITJIMHBI

«Iudpoas 00pabOTKa CUTHAIIOBY
(HaumeHoBaHMe NUCIUILINHE)

Kon HanpaBieHus noaroroBku/ 10.03.01

CIICIUaJIbHOCTH

HanmenoBanme HaIpaBJICHUA
HO,[[I‘OTOBKI/I/ CIICOHUaJIbHOCTH

Nudopmannonnas 6e30macHOCTb

HaunmenoBanue
be3onacHOCTh KOMITBIOTEPHBIX CUCTEM
HANpPaBIEHHOCTU
®opma 00yueHus OuHas
l'on mpuema 2025

Cankr-IlerepOypr— 2025




JIuct cornacoBanust paboueil mporpaMMbl AUCHUTUINHBI
[Iporpammy cocraBui (a)

Crt. nper. M.C. bpyHoB

(IOJKHOCTB, y4. CTCIICHD, 3BaHUE) (mommucs()2h02.2025 (vHMUMANEL, haMEITHS)

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 31

«4» dpespans 2025 r, mporokon Ne 3

3aeayrommii kadempoit Ne 31
I[.T.H.,HpO(l). 04.02.2025 B.®. IIInmnakoB

(y4. creneHsb, 3BaHHE) (moanuce, nara) (MHUIMANBI, (haMUITHA)

3amectuTenb qupekTopa HHCTUTYTa Ne3 1o Meroanueckoil pabore

Cr. mpen. 04.02.2025 H.B. PemernukoBa

(OIDKHOCTB, Y4. CTETICHB, 3BaHUE) (moamuce, nara) (MHUIMATEL, GaMuITHs)



Annoranus

Jucuunnuna «{udposast 06paboTka CUTHAIOBY BXOIUT B 00pa30BaTeIbHYIO MPOrpaMMy
BBICIIETO O0pa3oBaHWsi — TporpaMMy OakajaBpuaTa IO HANpaBICHHIO MOATOTOBKH/
crenpanbHocTH 10.03.01 «MHBOpMarmonHas 6€30MacHOCTh)» HaIpaBIEHHOCTH «be30macHoCTh
KOMIIBIOTEPHBIX cucTeM». JlucuumminHa peanusyercs kadempoit «Ne3 1.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

[IK-4 «CnocoOeH KOHTpPOJIMPOBATh LEIOCTHOCTb CHUCTEM M CETeH CBS3M, a TaKkKe
MPOrPaMMHBIX, IPOrPaMMHO-AIMAPATHBIX (B TOM YUCIIE KPUITO-TPaQUUECKUX) U TEXHUUYECKUX
CPEJCTB ¥ CUCTEM 3alUThl CETEH OT HECAHKIIMOHUPOBAHHOTO JIOCTYIIa

CopepxaHue AUCHUIUIMHBI OXBATHIBAET KPYT BOIMPOCOB, CBSI3aHHBIX C TEOPETHUYECKUMU
OCHOBAMH U MPAKTUYECKUMHU MTpreMaMu [u(ppoBoil GpunbTpanuu, 06paboTku U MpeoOpa3oBaHHiA
JAHHBIX B COBPEMEHHBIX CHUCTEMaX 00pabOTKH CUTHAJIOB.

[IperoaBanrie MUCHMIUIMHBI TPEAyCMaTpUBAET cleAylomue (OpMbl OpraHU3aLUU
ydgeOHOrOo  mporecca:  (Jekmuu, J1abopaTopHbie  pabOThI, caMoOCTOsTEIbHAs  paboTa
00y4Jarouierocs.

[IporpaMMoil IUCHUIUIMHBI TPETYyCMOTPEHBI CIEAYIOIIUE BUABI KOHTPOJIA: TEKYIIMA
KOHTPOJIb YCIIEBAEMOCTH, MPOMEXKYTOUHAs aTTecTanus B hopme nudHepeHIupoBaHHOTO 3a4eTa.

OO0miasi TpyIOEMKOCTh OCBOCHHS AUCIMIUIUHBI COCTaBJISET 2 3a4€THBIX E€JAMHUIIBI, (2
yaca.

S3bIK 00yUYeHUs IO TUCIUILTUHE KPYCCKHM »



1. TlepedeHb IUIaHUPYEMBIX PE3yJIbTATOB O0YUYEHHUS MO JUCLUIUIMHE
1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Llenpto mpenonaBanust gucuuiuinabl  «{udpoBas o00paboTka CHUTHAIOBY» SBISETCA
O3HAKOMJICHHE CTYIEHTOB C TEOPETHYECKMMH OCHOBaMH M TPAKTHYECKUMH IpHUEMaMH
udpoBoi GUIbTpauk, 00padOTKM M MpeoOpa3oBaHUI JaHHBIX B COBPEMEHHBIX CHUCTEMaX.
3agayaMu  JUCHUIUIMHBEL SIBISIOTCA: HM3y4eHHE B TpeOyeMoM OO0bEeMe COOTBETCTBYIOLIETO
MaTEeMaTHYECKOTO amnmapara IuppoBoil 00pabOTKU CHTHAIOB; U3yYCHHE CIIOCOOOB peann3aiuu
3 PEKTUBHBIX AITOPUTMOB ITPE0OPa3OBAHUS U AaHAIH3A.

1.2. JlucumniuHa BXOAMT B  COCTaB  4YacTH, (OpMUPYeMOH  y4acTHHUKAMH
00pa3oBaTEeNBbHBIX OTHOIICHHH, 00pa30BaTENBLHOI MPOrpaMMBbl BBICILIETO 00Opa3oBaHUs (Janee —
OIl1 BO).

1.3. IlepeueHp ITaHUPYEMBIX PE3YIBTATOB O0YUEHHS IO JUCLUILINHE, COOTHECCHHBIX C
IUIaHUpYyeMbIMH pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHHs AMCHMIUIMHBI OOydaroIIuiics JOJDKEH 00JagaTh CIeqylomuMU
KOMIIETEHIIMSIMU HJTH UX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMI U HHINKATOPOB MX JOCTHXKCHHS

Kareropus (rpynna) | Kon u HaumeHoBaHue Konx n HauMeHoBaHMEe HHAMKATOpa
KOMIIETEHIIUH KOMIIETEHIIUH JTOCTHKCHHS] KOMIIETEHITUN
IT1K-4 Cnocoben
KOHTPOJIUPOBATh
L[EJIOCTHOCTh CUCTEM U
CeTeU CBA3M, a TAKXKE [1K-4.3.1 3HaeT npuHLUHUIBI TOCTPOEHUS
MIPOTrpaMMHBIX, COBPEMEHHBIX CETEH IMEKTPOCBSA3H,
MIPOrpaMMHO- MaTEeMaTUYECKHE MOJIEIN KaHaJOB CBS3H,
[TpodeccuonanpHpie | anmnapaTHbIX (B TOM BU/JIbI MOJTYJISILINM CUTHAJIOB
KOMIIETCHIINU YHUCIIe KPUMNTO- [IK-4.Y.1 ymeer o1ieHUBaThH
rpaduUecKux) u IOMEXO0YCTOWYHBOCTH U APPEKTUBHOCTD
TEXHUUYECKUX CPEACTB U | CeTel AIIEKTPOCBSI3U MpHU epenade Tpaduka,
CUCTEM 3allluThl ceTeil ONTUMU3UPOBATH UX HapaMeTpPbl
oT
HECaHKIMOHUPOBAHHOTO
JocTyna

2. Mecro nucuumanssl B ctpykType OI1

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

— «MaremaTnka. AHaIMTHYECKasi TEOMETPUS U JIMHEHas anredpay,

— «Teopus BeposTHOCTEN Y,

— «OCHOBBI TEOpUU YIIPABICHUSI,

3HaHMs, TOJMyYeHHbIE NPU U3YUYEHUU MaTepuana JaHHOM JHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIBHOE 3HAYE€HUE, TAK U MOTYT MCIIOJIb30BaThCsI IPU U3YUYEHUU IPYTUX JUCLUILINH!

« OCHOBBI MOJIETUPOBAHUS TPUOOPOB U CUCTEM»

3. OO0BEM | TPYJTOEMKOCTh JUCIUILTAHBI
JHlannapie 00 00meM oO0beMe TUCIUILUIMHBI, TPYJOEMKOCTH OTAENBHBIX BHJIOB yueOHOU
paboTHI TTO TUCIUTUTHHE (M pactpeie]ICHHe STOW TPYJI0EMKOCTH TI0 CeMeCcTpaMm) IPeICTaBICHBI B
Taommie 2.

Ta6mmma 2 — O6beM U TPYJ0EMKOCTh JUCITUTITUHBI

TpynoemkocTs 1o

Bun yueGHOM paboThI Bcero
ceMecTpaM




Neo5

1 2 3

Oowan mpyooemKocma OUCUUNIUHDL, 2/ 72 2/ 72
3E/ (4ac)
H3 Hux uacoe npakmuueckoi no020moeKu 17 17
AyoumopHhuie 3anamus, BCETO 4ac. 51 51
B TOM YHCJIE:

nexuun (JI), (gac) 34 34

npakTuaeckune/cemunapckue 3anstus (I13),

(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, Tindd

madd. 3ager, sk3amer (3auer, Judd. 3auq, ' Hudd. 3au.
DK3.%%) 3ad.

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3eiaM U BUAaM 3aHATHMN.
Pa3nensbl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabnuna 3 — Paznesnbl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Paznensl, TeMbI AUCIUITITHHBL Jlexunn | 113 (C3)| - JIP KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 5
Pasnen 1. Beenenue 4 3 2
Pasnen 2. JIucKpeTHbIE CHTHAIIBI 4 3 2
Pasnen 3. JIuckpeTHbIC CUCTEMBI 4 2
Paznen 4. CriekTpasibHbIH aHAIN3 10 4 8
Paznen 5. IIpoexkTupoBaHue JUCKPETHBIX (PUIBTPOB 8 4 5
Paznen 6. D¢ dexTsl KBaHTOBaHUS B IUPPOBBIX 4 3 )
cucTeMax

HUroro B cemectpe: 34 17 21
Hroro 34 0 17 0 21

[IpakTnueckass MOATOTOBKA 3aKJIOYAeTCsl B  HEMOCPEICTBEHHOM  BBIIIOJHEHUU
OoOy4arolMMHUCST  OMNpENEeNEHHBIX  TPYIOBBIX  (YHKUMH,  CBSi3aHHBIX C  Oy;aymei
npoeCCHOHATBHON 1€ TEIbHOCTBIO.

4.2. CopneprxaHue pa3/ieioB U TeM JICKIIMOHHBIX 3aHITHH.
ConeprkaHue pa3/ieioB U TeM JIEKLIMOHHBIX 3aHATHI MPUBEICHO B TabauIe 4.

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

Howmep paznena HasBanue u cogepxkaHue pa3ziesioB U TEM JICKIMOHHBIX 3aHATHI

1 BBenenne. Duepruss u MomHocTh curHana. Psg ®dypwe. IIpeobpazoBanue
Oypre.  Ilpumepsl  pacuera  mnpeoOpazoBanusi  Dypne. CBoiicTBa
npeoOpaszoBanust Oypre. Oypbe-aHaan3 HEUHTETPUPYEMBIX cUTHaIOB. Pacuer
AQHAJIOTOBBIX (DPUIBTPOB-IPOTOTUIIOB.




2 JlucKpeTHble CUrHaigbl. AHAJIOTOBbIEC, IMCKPETHBIC M IIM(POBBIC CHTHAJIBI.
Amnainoro-ugpposoe u 1udpoananorooe mpeodpasoBanue. Yacrora
HaiixBucra. Cnexktp auckperHoro curtaia. Teopema KotenbHukoa. Z-
npeoOpa3zoBanue. CBs3b z-npeodpa3oBaHusi ¢ npeodpa3zoBanusimu Jlamnaca u
®ypbe. [IpocTpaHCTBO JTUCKPETHBIX CUTHAJIOB. JIMCKpETHBIE ClydailHbIe
curHanbl. Koppensunonnas marpunia. JIMCKpETHBIA O€IbIiA ITyM.

3 Juckpernbie cuctembl. CrOCOOBI OMUCAHUS AUCKPETHBIX CUCTeM. DUIIBTPHI
MEepBOro W BTOPOro mopsjaka. [IpeoOpa3zoBaHue clydyallHOTO CHUTHAJA B
JTUCKPETHOW cHcTeMe. PeKypCHBHBIE M HEPEKYpCHUBHBIC  JIUCKPETHBIC
¢wibTpel. DOpMBI  peaMzalui  AUCKPETHBIX (UIBTPOB (KAaHOHHYECKAs
dbopmMma, TpaHCTIOHUpOBaHHAs GopMa, IMOCiIeIoBaTeNIbHas (KackaaHas) hopma,
napasuienbHas Gopma).

4 Crektpanbhbiii  anamu3. JuckperHoe mpeoOpa3zoBanue Dypoe. CBoiicTBa
TUCKpeTHOTo TnpeoOpazoBanusi Dypbe. BoccTaHoBieHHE HENPEPHIBHOTO
curHana ¢ nomompbto JI®. Marpuna AID. Cesazp AIID u cnekrpa
JTUCKPETHOTO CUTHaNa. ANTOPUTM ObIcTporo npeodpazoanust Oypwe. BIID ¢
npopexuBanueM 10 BpemeHu. bBIID ¢ npopexuBaHueM II0 4acToTe.
B3aumocsszp JAII® u dunbrpanuu. JluckperHas QuibTpanus ¢ MOMOIIBIO
JII®D. Pacrexanue cnektpa. BecoBble ¢yHkiuu. CHEKTp AUCKPETHOTO
cinyyaiiHoro npouecca. [lepuogorpamma. Meron Yamnua. ABroperpeccuoHHas
mozenb. Merog MUSIC. Meton EV.

5 [IpoekTrpoBanue IUCKPeTHBIX (uibTpoB. CHHTE3 PEeKypCHUBHBIX (MIBTPOB TI0
AQHAJIOTOBOMY TMPOTOTHUIY. MeToa OWIMHEHHOro z-mpeoOpa3oBanus. MeToa
WHBAapUAHTHON MMIIYJIbCHOM XapakTepUCTUKH. ONTUMaIbHbIE METOJIbI.
Munumu3zanusi  KBaapatuueckol ommbOku (p = 2). MuHuMakcHas
ontummzanus (p = ). CybontumanbHbie MeToibl. CHHTE3 C UCIIOIb30BAHUEM
OKOH. @WIBTPBI C KOCUHYCOUAAJIbHBIM criiakuBaHueM AYX.

6 DddexTpl kBaHTOBaHUS B IH(POBBIX crcTeMax. @OpMaThl MPEICTABICHUS YUCEN.
[TpencraBnenue orpunaTesnbHbIX yncen. @opmar ¢ (GUKCUpOBaHHOM 3aIATOM.
®dopmar ¢ mnaBaromen 3anaToi. Ilponece kBanToBanus. lllym kBaHTOBaHUS.
HepaBHomepHoe kBaHTOBaHue. D dexTsl kBaHTOBaHUS. KBaHTOBaHME
kodurmenToB 1uppoBeIx GuIbTpoB. MacmradbupoBanue KodGPUIueHToB
G poBbIX GuabTpoB. [lepenonaHenne pa3psiHOM CETKH B IpoLecce
BBIYUCIICHUH. AHATTUTHYECKasi MO/I€b COOCTBEHHOT'O IIyMa B (DPMIIBTPAX C
(UKCUPOBAHHOM 3aIATOM.

4.3. Ilpaktuyeckue (ceMUHAPCKUE) 3aHATUS
Tembl mpakTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEIECHBI B TAOJIHILIE 5.

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

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

(gac) JIMHBI

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO




Bcero

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTb IIPUBEACHBI B Ta0HIIe .

Tabnuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux No
Ne HaunmenoBanne 1abopaTopHbIX padboT TpynoeMKOCTS, | MPaKTHIECKOH | pasiena
/o (dac) MOJATOTOBKH, | JMCIIHII
(gac) JIMHBI
Cemectp 5
1 | Cunres u ananu3 BUX-¢punbtpos 3 3 1
CpeACTBaMHU KOMITBIOTEPHOTO MOJICIIMPOBAHUS
2 | KoMmmbproTepHOe MOJICIUPOBAHUE TUCKPETHBIX 3 3 2
CHTHAJIOB
3 | ®unbTpanus ¢ nomoipio 11D 4 4 4
4 | Cunre3 u anamu3z KUX-punbtpos 4 4 5)
CpEeICTBAMHU KOMITBIOTEPHOTO MOJICIIMPOBAHUS
5 | UccrnenoBanue myMoB KBAaHTOBAaHUS B 3 3 6
U poBoIi cUCTEME
Bcero 17 17

4.5. KypcoBoe npoeKTHpOBaHKE/ BBITIOJHEHUE KyPCOBOW PabOTHI

V4eOHBIM IJIAHOM HE npeaAyCMOTPCHO

4.6. CamocrosTenbHas paboTa 00yJaronxcs
Bunsl camoctosTensHON paboOThI M €€ TPYIOEMKOCTh MPUBEIEHBI B TabnuLe /.

Tabmuna 7 — Busbl caMmocTosTenbHON pabOThI M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 3,
Bua camocrositensHOM paboTh
yac yac
1 2 3
W3ydeHne TeopeTHuecKoro MmaTepuania
10 10
nucturaHbl (TO)
[ToaroroBka K TEKyIeMy KOHTPOJIIO
4 4
ycneBaemoctu (TKVY)
IToaroroBka K mMpoMeXyTOYHOU
7 7
atrectauuu (I1A)
Bcero: 21 21

5. Ilepedyens yueOHO-METOUYECKOTO 0OECTICUCHUSI
JUIS CAMOCTOSITENIbHON paboThl 00yYaromuXcs Mo JUCHUIUTHHE (MOJTYJIIO)
Y4eOHO-MeTOAMYECKE MaTepHasbl Il CaMOCTOSITENIbHON paboThl 00yJaromMXCsl yKa3aHbl B

. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3TaHUN

[lepedyeHb MeYaTHBIX U DJEKTPOHHBIX YIeOHBIX M3IaHUH MPUBEIEH B TaOIUIE 8.




Tabnuua 8— IlepeyeHb nMeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3JaHUN

Iudp/
URL agpec

KommuecTtBo 3K3eMILIsIpoB B
bubnuorpaduueckas ccplika OudmMoTeKe

(KpoMe 3JIEKTPOHHBIX SK3EMILUISIPOB)

[MudpoBas oOpaboTka CHUTHAIOB : Y4eOHO-
meroauyeckoe mocobue /A. 0. 3enunbepr,
0. A. Kopnees; C.-Iletep6. roc. yH-T
a’pOKOCM. TPUOOPOCTPOCHUS. - DIEKTPOH.
TekcToBble AaH. - CII6. : M3g-sBo I'YAII
2022. - 76 c.

[MudpoBas oOpaboTka CHUTHAJIOB : Y4eOHO-
MeToaudeckoe mocooue /B. A. CepukoBos, B.
P. Jlynues; C.-Iletep6. roc. yH-T a3pOKOCM.
npuOOpPOCTPOEHUSI. - DJEKTPOH. TEKCTOBBIE
nad. - CII6. : Usa-so I'VAII, 2021. -39 c.

7. IlepeueHb 2NMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB

WH(OPMAIIMOHHO-TEIICKOMM YHHKAITMOHHOH ceTn « THTepHEeT»
nH(pOpMaIMOHHO-

[lepeuens AIIEKTPOHHBIX o0pa3oBaTeNbHBIX pecypcoB

TGHGKOMMYHHKaHHOHHOﬁ CEeTn «I/IHTepHCT», H€06XOIII/IMI)IX JJIA  OCBOCHUA AUCLHHMIIIIMHBI

npuBe/ieH B Tadymie 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX OOpPA30BATEIBHBIX PECYPCOB HH(POPMALMOHHO-

TGHCKOMMYHHKaHHOHHOfI CCTU ((I/IHTepHeT»

URL anpec HaumenoBanue

He npenycmotrpeno

8. Ilepeuens HHPOPMAITMOHHBIX TEXHOJIOTHI

8.1. [lepeyeHp mpoOrpaMMHOr0 o0OeCHeueHUs, HCIOJIb3YEMOT0 TMpPH OCYIIECTBICHUU

00pa3oBaTeNIbHOTO MPOoIecca MO JUCIUILTHHE.

[IepeueHs UCTIOIB3YEMOT0 IPOTPAMMHOTO OOecTieueHus npeacTasieH B Tadbnuie 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

No /1t HanmenoBanue

MatLab

8.2. Ilepeuenn MH(}OPMALIOHHO-CIIPABOYHBIX CHUCTEM, UCITONIB3YEMBIX pu

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO Mpoliecca Mo AUCIUILTUHE
[lepeuens WCTONB3YeMBIX HH(DOPMAIIMOHHO-CIIPABOYHBIX  CHCTEM
Tabimue 11.

Tabmuna 11— Ilepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

NPE/ICTABICH B

Ne /1t Haunmenosanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CocraB MaTepualbHO-TEXHUYECKOW 0a3bl, HEOOXOIUMOH ISt
00pa3oBaTeNbHOTrO Mpoliecca Mo AUCHUILINHE, IpecTaBieH B Tabauuel 2.

Tabmuna 12 — CocTaB MaTepHaIbHO-TEXHUIECKON 0a3bI

OCYILIECTBIICHHS




Ne HanmeHnoBaHnue cocTaBHON 4acTH Homep aynuropun
/T MaTepUaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 | JleknmonHas ayuTopus

2 | KoMmbroTepHbIi Ki1ace

10. Onenounble cpeacTBa s MPOBEACHUS IPOMEKYTOUHOM aTTeCTAIlN
10.1. CoctaB OIICHOYHBIX CPEICTBAJS IPOBEACHUS IPOMEKYTOUYHONH aTTECTAllUU
00ydJaronuxcs mo IMCUUILIMHE TTpUBeIeH B Tabnuie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JJIsl IPOBEACHHUSI POMEKYTOYHON aTTeCTallun

Buj npome)xxyTouHOM aTTecTaluu IlepeueHb OLICHOYHBIX CPE/ICTB

JuddepeHpoBaHHbIN 3a4ET Crincox BOIpOCOB;
TecTsl.

10.2. B kadyecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMucs MpUMEHseTcsl 5-0ajuipHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIUM, KOTopas npuBeaeHa B Tabauie 14. B Teuenune cemecTpa MOXKET UCIOJIB30BATHCS
100-0annpHast ~ mKajga ~ MOJAYJBHO-PEUTHMHIOBOM  CHUCTEMbl ~ YHUBEpPCUTETa,  IIpaBHIa
UCIIOJIb30BaHUsl KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMAaTHUBHBIM aKTOM
I'VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS chOPMHUPOBAHHOCTH KOMIETEHITHI

OrieHKa KOMITETEHITUN

Xapakreprctuka chOpMUPOBAHHBIX KOMITCTEHITNI
5-0ayuipHad mIKaia paKIep (bopup

— oOyyaromuiicss TIyOOKO H BCECTOPOHHE YCBOWI IPOTPAMMHBII
MaTepHa;

— YBEPEHHO, JIOTUYHO, ITOCIIEI0OBATEILHO U TPAMOTHO €0 M3J1aracr;

— ONMHpasiCh Ha 3HAHHWS OCHOBHOW W JOMOJHUTEIHHOU IUTEPATYpHI,
TECHO TPUBS3LIBACT YCBOCHHBIC HAYYHBIC MOJOXKEHUS C MPAKTUIECKOM
JESITEIIbHOCTHIO HAIPABJICHHS;

— yMeJio 000CHOBBIBAET U apIYMEHTUPYET BBIIBUTAEMBIE UM UJIEH;

— JIeJIaeT BBIBOALI H 000OIIEHHUS;

— cBOOOJTHO BJIAJICET CHCTEMOM CIIeMaTN3NPOBAHHBIX TTOHSITHH.

«OTIIMYHO»
(Ga4YTCHO»

— o0yyJaronuics TBEpI0 YCBOMII MPOTPAMMHBINA MaTepuai, TPaMOTHO U
MO0 CYIIECTBY W3JlaraeT €ro, OINUpasCh Ha 3HAHUS OCHOBHOM
JUTEpaTypHl;

— HE JOIYCKAET CYIIECTBEHHBIX HETOYHOCTEN;

— YBSI3BIBACT YCBOCHHBIE 3HAHUS C MPAKTHUYECKOW JIE€ATEIbHOCTHIO
HaIlpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE MTOJ0KEHNUS;

— JIeJIaeT BBIBOABLI U 00OOIICHHS;

— BIIAJICET CHCTEMOM CTICIMAIM3UPOBAHHBIX TOHITHH.

«XOPOIIIO)»
«3aYTEHO»

— o0yyaromuiicss YCBOMJI TOJBKO OCHOBHOW IpPOrpaMMHBIA MaTepua,
[0 CYILIECTBY H3JaracT €ro, ONMpasCh Ha 3HAHHUS TOJBKO OCHOBHOWU
JUTEpaTypHl;

— JIOIyCKaeT HeCYLIECTBEHHbIEC OIIMOKN U HETOYHOCTH;

— ACTIBITHIBAET 3aTPYAHEHHS B MPAKTUYECKOM NPUMEHEHHHM 3HAHMI
HaIlpaBJICHUS;

— c1abo apryMEeHTHPYET HayuHbIE MTOJI0KECHHUS,

— 3arpynaHsieTcs B GOpPMYJIUPOBAHUHU BBHIBOJOB M 000OIICHUH;

— YAaCTUYHO BJIAJICET CUCTEMOM CHEIMATU3UPOBAHHBIX MOHSITUH.

«yZIOBJIETBOPUTEITHHOY
«GAuTEHO»




OI1reHKa KOMIIETEHITN

5-0aiubHas mKana

XapaxrepucTrka chopMUPOBAHHBIX KOMIIETEHIUI

HCYOOBJIICTBOPUTEIILHO
<HC 3a4YTCHO»

— o0ydJaromuiics He YCBOWJI 3HAYUTENBHOH 4YacTH MPOrPaMMHOTO

MaTrcpuaia,

— J0IIyCKaeT CYLICCTBCHHBIC OIINOKHU u HETOYHOCTH IIpH

paccMOTpEeHHH MPOOJIeM B KOHKPETHOM HaNPaBIICHUY;

— UCIIBITBIBACT TPYJAHOCTU B IPAKTUYECKOM IIPUMEHEHUH 3HAHUM;

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

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadsmie 15.

Tabmuna 15 — Borpocs! (3agaun) 1S 9K3aMeHa

Kon
Ne i/m [lepeuens BompocoB (3aa4) AJsl IK3aMEHa HHMKaTOpa
VY4eOHbBIM IIJIAHOM HE IPETyCMOTPEHO
Bormpocsr (3amaun) nis 3avera / qud . 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / qudd. 3adera
Ne n/mm [Tepeuens BompocoB (3aga4) ans 3adera / qudd. 3ayera I/IHI[II/I<IE)£FOpa
1 DHeprus U MOIHOCTh CUTHAJIa [1K-4.3.1
2 Psan @ypoe IIK-4.V.1
3 ITpeobpazoBanne Dypre I1K-4.Y.1
4 [IpeobpaszoBanus Oypre THIOBBIX CUTHAJIOB [1K-4.V.1
3) @ypbe-aHanu3 HEMHTETPUPYEMBIX CUTHAJIOB [1K-4.V.1
6 AHanoroBble, TUCKPETHBIC U IIU(PPOBBIE CUTHAIIBI [1K-4.V.1
7 CHexTp IMCKPETHOrO CUrHaja [1K-4.V.1
8 Teopema KorenpHukoBa IK-4.V.1
9 CBs3b z-nipeoOpa3oBanus ¢ npeodpazoBanusMu 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 DMIBTPBI NEPBOIO U BTOPOTO NMOPsIIKA I1K-4.3.1
16 [TpeobOpazoBanme ciyqaitHoro curuaia B quckpetHoit cucreme | [1K-4.V.1
17 PexypcuBHBIE 1 HEPEKYPCHUBHBIE JTHUCKPETHbIE (DUIBTPHI I1K-4.¥.1
18 @DopMBbl peanu3alry JUCKPETHBIX (PUIBTPOB [1K-4.V.1
19 JluckpetHoe npeobpazoanue Oypoe (AI1D) I1K-4.Y.1
20 CBoiicTBa AMCKpPETHOTO Npeodpa3zoBaHus Pypbe IIK-4.Y.1
21 BoccranoBieHne HenpepsIBHOTO cUrHana ¢ noMompro 11D [1K-4.V.1
22 Matpuna 11D [IK-4.Y.1
23 Ces13p JII1D u criekTpa TUCKPETHOTO CUTHAIA T1IK-4.3.1
24 Anroputm 6sicTporo npeodbpazoanus Pypoe (BI1D) [1K-4.3.1
25 BII® c npopexuBaHuemM Mo BpeMeHH [1K-4.3.1
26 BII® c npopexxuBaHueM No 4actoTe [1K-4.3.1
27 B3anmocss3p 11D u puiibTpanun 11K-4.3.1
28 JuckpetHas ¢unpTpanus ¢ nomoibsio IO [1K-4.3.1
29 Pactekanue ciekTpa [1K-4.3.1




30 Becosbie hyHKINMN I1K-4.3.1
31 CrieKTp AMCKPETHOTO CIy4yailHOro mpouecca [1K-4.Y.1
32 [Tepuomorpamma [1K-4.VY.1
33 CunTe3 peKypcHBHBIX (MIBTPOB 1O aHajgoroBomy npororuny | [IK-4.Y.1
34 Meroxa OumuHEHHOTO Z-TIpeoOpa3oBaHUs [1K-4.V.1
35 Meron MHBapMaHTHOM MMITYJIbCHOM XapaKTEPUCTUKHU [1K-4.V.1
36 OnTuManbHble METOABI CHHTE3a (HIIBTPOB [1K-4.V.1
37 CuHTe3 GUIBTPOB C HCIOIB30BAaHUEM OKOH [1K-4.VY.1
38 @UIBTPBI C KOCUHYCOUJAIbHBIM criaaxuBanueM AUX [1K-4.V.1
39 O ekt KBaHTOBaHHSA B IU(POBBIX CUCTEMaX I[IK-4.Y.1
40 [Ilym kBaHTOBaHUS [1K-4.V.1
41 KBanToBanue koddduimeHToB udpoBeIX GUILTPOB [1K-4.VY.1
42 MacmrabupoBanue K03(pGUIMEHTOB NHU(POBHIX GHIBTPOB I1K-4.3.1

[lepeuenr TeM s KypCOBOTO MPOEKTUPOBAHUSA/BBIIIOIHEHUSI KYpCOBOM pabOThI
MpeICTaBICHBI B Tabuie 17.
Tabnuna 17 — Ilepeyers TeM Juisi KypCcOBOTO MPOEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

[TpuMepHBIii IepeYeHb TeM Il KYPCOBOTO IPOSKTUPOBAHUS/BHITTOIHEHHS

Ne n/mm .
KypCOBOM pabOThI
Y4eOHBIM IIIaHOM HE MPEIYCMOTPEHO
Bonpocel s mpoBeneHHS MPOMEXKYTOYHOW aTTECTAllMM B BHJIE TECTHPOBAHUS

MpeACTaBICHBI B TaOnwuIe 18.

Tabnuna 18 — [IpumepHbIil epeyeHb BOPOCOB JJIs TECTOB

Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB Koz
- WHIUKATOPA
1 JI7is IepruoIMuecKoro CUrHalia ¢ IeproioM T 1 4actoToit f
BBINOJIHSAIOTCS. COOTHOILLICHUS .
1)Yacrota Bbruncinsiercs no popmyne: f=1/T [IK-4.3.1
2) Yacror Beruncisiercs mo ¢popmyse: =2/T
3)KpyroBas yactoTa BeIYHCISETCS 10 popmyie: ® =27uf
4) KpyroBasi yactota BIYHCIIsICTCs 110 popmyre: o = 1t/f
2 MrHoBeHHasi MOIIHOCTb CUTHAJa BBIYUCIsAETCS 10 (hopmyie
T
1) E = [s*(t)dt
0
2) E=5s%(t)
1 T
3) E==|s*(t)dt
) E== j (t)
T
4) E = [s*(t)dt
0
3 CpenHsisi MOIIIHOCTh CUTHaJa BBIYMCISAETCS M0 hopmyIie

1) E= ]’sz(t)dt
2) E =s%(t)

1T
3*) E = = [ s?(t)dt
) T{ (t)




4)E=]§amt

DHeprusi CUTHaJIa BBIYUCIISIETCS 110 (hopmyiie
T

1) E = [s*(t)dt
0

2) E =s2(t)

3) E = %l.sz(t)dt

4)E=]§amt

@OUHUTHBIMHU HA3bIBAIOT CUTHAJIBI
1)C KOHEYHOW IITUTEITHHOCTHIO
2)I'apmMoHnUECKUe
3)CrymneHuarsie
$Ilepnoauueckue

Ecnu curnan siBisieTcst 4eTHOU U BEIIECTBEHHOM (YHKIIMIA, TO B €0 psizie
®dypbe OynyT NpUCYTCTBOBAThH TOJIBKO

1)KocunycHsle ciaraemble

2)CuHyCHBIE ClIaraeMbl

3)Cnaraemble YeTHBIMH CTEIIEHSIMU

4) CnaraeMble HEYETHBIMU CTETICHSIMHU

Ecnu curnan siBisieTcst HEYETHOM U BEIIECTBEHHOW (PYHKIIUN TO B €r0
psane @ypbe OyAyT IPUCYTCTBOBATH TOJIBKO

1)KocunycHsle ciaraemble

2)CuHyCHBIE ClIaraeMbl

3)Cnaraemble YeTHBIMH CTEIIEHSIMU

4) CnaraeMble HEYETHBIMU CTETICHSIMHU

Ecnu curnan sBisieTcst 4eTHOW U BEIIECTBEHHOM (YHKIIMIA, TO B €T0
npeoOpazoBannu Oypwe ciexkTp OyaeT

1)Yucro BemecTBEeHHBIM

2)UncTo MHUMBIM

3)ConepxaTh craraeMble TOJIbKO C YETHBIMH CTETICHSIMU

4) ConepxaTh cliaraéMbl€ TOJBKO C HEYETHBIMH CTETICHSIMU

Ecnu curnan siBisieTcst He4eTHOW (YHKUUH, TO B €ro npeo0pa3oBaHUU
®dypbe crieKkTp OyaeT

1)YucTo BelecTBeHHbIM

2)UncTo MHUMBIM

3)ConepxaTh ciaaraeMble TOJIBKO C YETHBIMU CTETICHSIMHU

4) ConepxaTh cllaraéMbl€ TOJBKO C HEYETHBIMH CTETICHSIMU

10

OTOT GUIBTP HE UMEET IMyJIbCAIMIA HE B ITOJIOCE TIPOITYCKaHH HE B
M0JI0CE 3arpakKACHUs

1)®uneTp barrepBopTa

2)®unbTp Yebsimena 1-ro poga

3) ®unbTp YeOsimiea 2-ro poaa

4)OnnunTuyeckuit GuiIbTp

11

OTOT GUIBTP UMEET MYJIbCALUHU KaK B I1OJIOCE MPOIYCKAaHUs, TaK U B
IOJIOCE 3arpakICHUS
1)®unptp barTepBopra




2)Dunbtp Yebnimena 1-ro pona
3) @unbtp YeOnimeBa 2-ro poaa
4)DmmnTrudecKuil GuIbTp

12

OWIbTPHI, NPOIMYCKAIOIINE BCE YACTOTHI KPOME JIEIKAIIMX B HEKOTOPOU
I0JIOCE YacTOT, Ha3bIBAIOTCS

1)®unbTpaMu HUKHUX YaCTOT

2) ®unbTpaMu BEpXHUX YaCTOT

3)IMonocoBbiME puIbTpaMH

4)PesxxeKkTopHBIMU (PHITBTpaMu

13

Bce nomoca ¢pyHKIMu nepeaadn 3Toro GUIbTpa pacinoiokKeHbI Ha
OKPY>KHOCTH

1)®unstp barrepsopra

2)Dunbtp YeOnimena 1-ro pona

3) @uibTp Yeobsiesa 2-ro pona

4)DmmnTrudecKuil GuIbTp

14

DnnunTUYecKui GUIBTp MO3BOJISET JOOUThCA KpyToro ckata AUX
1)B 30H€e nponyckaHus

2)B 30He 3arpaxxaeHus

3)B nepexoaHOl 30HE

15

YacroTHble peoOpa3oBaHusl (PUIBTPOB MO3BOJISIOT MPEOOPA30BATH
1)®unbTp HUKHUX YaCTOT B (PUIBTP BEPXHUX YACTOT

2) ®uabTp HIWKHUX B TIOJIOCOBOH (pUIBTP

3) OunabTp HUKHUX B PEKEKTOPHBINA (QUIIBTP

4) OuIbTp HIKHUX B C OJTHOM YaCcTOTOH cpe3a B GUIIBTP HUKHUX B C
JPYroi 4acTOTOM cpesa

16

Yacroroi HalikBucra Ha3bIBaeTCS

1)YacTroTa mOBTOpEHHMSI IEPUOINIECCKOTO CUTHAJIA
2)KpyroBas yacrora

3)ITonoBUHA YaCTOTHI TUCKPETH3AIIUN

17

I"apMoHMUecKkuii CUTHAT MOXHO BOCCTAHOBUTH €T'0 MO JUCKPETHBIM
oTcueTaM, €CJIM MaKCUMaJIbHasi 4acToTa

1)Menb1ie yactotsl HalikBucra

2)bonsbiie yactotsl HalikBrcra

3)PaBna yactore HailikBucra

18

CrieKTp AMCKPETU3UPOBAHHOIO CUTHAJIA MPECTABIIAET COOOM
OECKOHEUHBIN Psi/i CABUHYTHIX KO CIIEKTpa UCXOIHOTO
HENPEPBIBHOIO CUTHAJIA. PaccTosiHue Mo 4acToTe MeXAy COCETHUMU
KOIUSIMU CIEKTpa paBHO

1)YacToTe JucCKpeTU3auu

2)Yacrote HaiikBucra

3)ITonoBHHE YAaCTOTHI AUCKPETU3ALIUN

4)IlonoBune yactorsl HalikBucra

19

Teopema KoreiabHIKOBa TOBOPUT O TOM, UTO JIF00O0H curHain s(t), CieKTp
KOTOPOT'O HE COJCPKHUT COCTABIIAIONIUX C YACTOTAMHU BBIIIIE HEKOTOPOTO
3HaueHuss = 27 , MoxeT ObITh O3 MoTeph HH(OPMAIIUHU MPEICTABICH
CBOMMHU JTUCKPETHBIMU OTCUETaMH, B3SITHIMH C HHTEpBaJioM T,
YZIOBJIETBOPSIOIINM CIIEAYIOIIEMY HEPABEHCTBY:

DT<no

2)T<nlo

)T>nlo

HT<no

20

Z-Hpeo6pa303aHHe UrpacT Ajisi AUCKPCTHBIX CUTHAJIOB U CUCTEM TAKYIO




e POJIb, KaK ISl aHAJIOTOBBIX CUTHAJIOB M CUCTEM HT'PaeT
1)IIpeobpa3zoBanue Jlamnaca

2)IIpeobpazoBanue Oypbe

3)IIpeobpa3zoBanue ['unpdepra

4HlIpeobpazoBanue TacTuHa

21

AJTOPUTM TUCKPETHON (QHIBTPAIIUH TOCTPOEH C UCTIOIBb30BAaHUEM
1) IuddepernmanpbHbIX ypaBHECHHI

2)Pa3HOCTHBIX ypaBHEHUI

3)HTEerpaNbHBIX ypaBHEHHUI

4)HenuHeilHbIX ypaBHEHUM

22

NmnynbcHOM XapaKTepUCTUKON TUCKPETHON CUCTEMbI Ha3bIBACTCS
peaKIus CUCTEMBI, IPU HYJEBBIX HAYAJIbHBIX YCIOBUSX, HA
1)EnquHAYHBIA TUCKPETHBINA UMITYJIBC

2)IIpssMOYTOIOHBIN UMITYJIBC

3)TpeyronbHbIi UMITYJIBC

4)I'ayccoB paguonMITyJIbC

23

Kakoe npeoOpa3zoBaHue MO3BOJISECT NEPEUTH OT UMITYJIBCHOM
XapaKTePUCTHKH AUCKPETHOM CUCTEMbI K PyHKIIMEH mepeaadn
JMCKPETHON CUCTEMBI?

D)IIpeo6pa3oBanue Jlamnaca

2)IIpeoGpazoBanue Oypne

3)Z-nipeodpa3oBanue

24

YacToTHas XapaKTEpUCTUKA JIMHEHHON TUCKPETHON CUCTEMBI
(KOMIUIEKCHBIN KOA((DHUIMEHT Mmepeadyn ) SBISICTCS TEPHOIUICCKON
(GbyHKIMEH ¢ IeproIOM MTOBTOPEHUS 110 YaCTOTE PAaBHBIM

1)YacToTe AUCKpeTU3aINH

2)Yacrote HaiikBucra

3)[lonoBUHE YACTOTHI TUCKPETU3AUU

4IlonoBune yacrtorsl HalikBucra

25

[Tomocamu GyHKIIMM Nepeaayy JTMHEHHON CUCTEMBI HAa3bIBAIOTCS
1)KopHu uncnurens GpyHKIMM Nepeiadn

2) KopHu 3HamMeHaTenst GyHKIUH Mepeadn

3) KoapunmenTs! uncnutens GyHKIUU Nepeaadn

4) Koapuuments! 3HaMeHaTenst GyHKLUUU Mepeiaun

26

YroObl JUCKpeTHas cucTeMa Oblila YCTOHYMBA, BCE MOJIIOCH (DYHKIIMU
nepeayu JOJIKHbI HAaXOAUTCS Ha KOMIUIEKCHOM TIOCKOCTH

1)CneBa oT MHUMOM OCH

2)CnpaBa OT MHUMOH OcH

3) BHyTpu eIMHUYHOTO Kpyra

4) Ha enMHUYHON OKPYXHOCTHU

27

PexypcuBHBIMU Ha3bIBAIOT IUCKPETHBIE (DMIIBTPHI UMEIOLIHE
1)KoHeuHyro UMITYJIbCHYIO XapaKTEPUCTUKY
2)beckoHeuHYI0 UMIYJIbCHYIO XapaKTEPUCTUKY
3)JIuneitnyro @YX

4)Henuneitnyto @UX

28

HepekypcuBHBIMU Ha3bIBAIOT IUCKPETHBIE (PUIIBTPHI MMEIOLIHE
1)KoHeuHyro UMITYJIbCHYIO XapaKTEPUCTUKY

2)beckoHeuHYI0 UMIYJIbCHYIO XapaKTEPUCTUKY

3)JIuneitnyro ®UX

4)Henuneitnyto ®UX

[IK-4.Y.1




29 Ha mpakTuke pacnpocTpaHeHbl alrOpUTMBbI OBICTPOTO ITpeoOpa30BaHMs
@ypbe, UMEIOLUE CAEAYIONNE Ha3BaHUs

1)C npopexuBaHUEM 10 BPEMEHHU

2) C npopexuBaHUEM 110 YaCTOTE

3) C npopexxuBanueM 1o dase

4) C npopexuBaHHEM 110 AMILIIUTY/E

30 bricTpoe npeobpazoBanue Oypbe Ipy OTCYTCTBUH BBIYMCIUTEIBHBIX
MOrPEMIHOCTEN

1)SBnsieTca npuOINKEHHBIM aITOPUTMOM

2)He siBisieTcst npuOIMKEHHBIM aJITOPUTMOM

3)/1aeT TOT ke pe3yabTat, 4To U 00bIYHOE NpeobpazoBaHue Dypbe

31 VYKaxxuTe MOPsAAOK BBIYACICHUS ITOIKCOB JIMHEMHOTO CTAlIMOHAPHOIO
muckperHoro bBUX ¢unstpa

1)HaxoxkneHne xapakTepuCTHUECKOTO YpaBHEHUS

2)Bbruncnenue KOpHel XapakTepuCTUYECKOr0 YpaBHEHUS

3)O1tieHka MecTa pacrioI0KEeHHs OJIF0COB HA KOMILIEKCHOM IIIOCKOCTH
4IIpuMeHeHre KpUTepHsl yCTOMUYUBOCTH

32 Pacnpenenure no rpymnmnamM JUCKPETHBIE (PHIIBTPEI

1)MIMer0T KOHEUHYI0 UMITYJIbCHYIO XapaKTePUCTUKY

2)ImeroT OECKOHEYHYIO UMITYJIECHYIO XapaKTePUCTHKY
3)Mcnonb3yroT NpeAbAyIIne OTYETh TOJIBKO BXOJHOIO CUTHAlIa
4) Mcrionb3yIoT MpeAbIyIIe OTYETHl TOJIBKO BRIXOJHOTO CHTHAJIA

33 UTo Ha3bIBaIOT rapMOHUKAMU MIPH Pa3NIo’KEHUU curHana B psijg Oypoe?

34 Uto Ha3BIBAIOT aMIUIUTYTHBIM M (Da30BBIM CHIEKTPAMHU MIPH PA3JI0KEHUH
curHazna B psg @ypse?

35 [IpuBeaute npumep, WLUTFOCTPUPYIOLIUI 1yaJIbHOCTb peoOpa3oBaHus
Dypbe

36 [Tepeunciute Ha3BaHUS OCHOBHBIX CBOMCTBA Z-TpeoOpa3oBaHus (He
MEHee Tpex)

37 Ilepeuncnure Ha3BaHUS OCHOBHBIX CBOMCTBA IUCKPETHOTO
npeoOpaszoBanus Pypre (He MeHee Tpex)

38 [IpuBeauTe mprUMepsl METOJIOB CHHTE3a PEKYPCUBHBIX (PUIBTPOB O
aHaJIaroBOMY MPOTOTHIY (HE MEHEe OJIHOTO)

39 B 4yeM oTanuue onTUMaNbHBIX U CyOONITUMAIBHBIX METO/IOB CHHTE3a
JMCKPETHBIX (QUIBTPOB

40 [IpuBenuTe Ha3BaHUS OKOH (HE MEHEe TPeX), KOTOPhIe MOT'YT OBbITh
WCTIOJIH30BaHBI ITPH CUHTE3€ HEPEKYPCUBHBIX JUCKPETHBIX (DUIBTPOB

41 B yeM 0coOeHHOCTH CHHTE3a HEPEKYPCUBHBIX IUCKPETHBIX (QHIBTPOB C
KOCHHYCOMIAJIbHBIM CIJIaKMBAaHUEM

42 Kak MO’KHO yMEHBIIUTh OUIMOKH, BOSHUKAIOIIUE TPU OKPYTJIEHUU
k03¢ duLreHTOB IH(POBBIX GUIBTPOB

43 Kaxkue npeoOpazoBanus MO3BOJISIIOT BEIYHCIISATh SHEPTHIO CUTHAJIOB B
4acTOTHOM 00IacTH

[lepeueHb TeM KOHTPOJBHBIX PabOT MO MUCHUIUIMHE OOYYaIOIUXCS 3a09HON (hOPMBI
00ydYeHusI, IpeJICTaBICHbI B Ta0mIe 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno




10.4. Metoauueckre ~ MaTepuaibl,  OMNPEACNSAIONIME  MPOLEAYPhl  OICHUBAHUS
MHAUKATOPOB, XapaKTEpU3YIOUIUX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJIEp)KaTcsi B
JOKaJbHBIX HOpPMATUBHBIX akTax [YAIl, periaMeHTHpyIOUIUX TOPSJIOK U MPOLEAYPY

IMPOBEACHUA TEKYLIEIO KOHTPOJIA YCIIEBACMOCTH U HpOMeH(YTOqHOﬁ aTTeCTaln o6yqafoumxc;1
I'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKasaHus i1 OOYYalOIUXCSA IO OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OCHOBHOE Ha3HAYCHME JICKIUOHHOIO MaTepuana — JIOTMYECKH CTPOHMHOE, CUCTEMHOE,
riyOOKoe U sICHOE WU3JIOKEeHHMe yueOHoro marepuana. Ha3HaueHune cOBpEeMEHHOM JieKLuu B
paMKax IUCIMIUIMHBI HE B TOM, YTOOBI MOJYYUTHh BCIO MH(OPMAIUIO 1O TEME, 2 B OCBOCHHH
(GyHAaMEHTaIbHBIX NpoOJEeM JUCUMIUIMHBI, METOJOB HAy4yHOrO IIO3HaHMS, HOBEHIIMX
JOCTIDKEHUI Hay4HOH MbIciu. B yueOHOM mporecce JEKIUs BBIMOIHAET METO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKIMU. JIeKIUs packpbIBaeT NOHATUIHBIN anmapar
KOHKPETHOW 00sacTé 3HaHUS, €€ HpoOJeMbl, JAaeT LENbHOE INPEJICTAaBICHUE O IUCIHILIMHE,
IIOKa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuania;

— TIOJYy4YEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OIPEAEIAETCS LIEJIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— IIOJIy4€HHE OIIbITa TBOPYECKOH padOThI COBMECTHO C IPENOJABATEIEM;

— pasBuTHe TPOPECCHOHATHHO-IENOBBIX  KAauyecTB, JIIOOBM K TIPEAMETYy W
CaMOCTOATEIBHOI'O TBOPYECKOTO MBIIIIJICHUS.

— MOsIBJIEHUE HEOOXOJMMOro UHTEpeca, He0OXOAUMOTO [l CAMOCTOSATEIbHOW PaboThI;

— TIOJy4Y€HHE 3HAaHUU O COBPEMEHHOM YPOBHE pAa3BUTHS HAyKM U TEXHUKH U O
IPOTHO3€ UX pa3BUTHs Ha OJMIKaMIINe TO/Ibl;

— HAY4YUTbCSl METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNATH IJIaBHBIE MBICIU U
IIOJIOKEHUS, IPUXOAUTh K KOHKPETHBIM BBIBOAAM, IOBTOPATH HX B  Pa3iIU4HBIX
bopMynupoBKax);

— TOJIyueHHE TOYHOT'O TOHUMAaHHUs BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSATHH.

JlekuMOHHBI  MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpAaLMEd ClIalijoB U
UCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYcCURl 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpykTypa npe1ocTaBiIeHUs JIEKIIMOHHOTO MaTepuaIa;

— Meroas! u cpeactsa LIOC, cBs3b ¢ 3agayamMu peaabHOTO MUPa,

— Paznensr LHHOC, knaccugukanus pemaemMsix 3a/1a4 1 COOTBETCTBYIOLIMX UM MOJIENIEH;

— Cospemennas LIOC, meTos! GyHKINOHATIBHOIO aHAIN3A.

11.2. Meroauueckue ykazaHusi sl OOYYarOIIUXCsS MO BBITIOJHEHUIO J1a00PAaTOPHBIX
pabot

B xone BeimonHeHus 51a0OpaTOpHBIX pPAadOT oOydaromuics MAOKEH YIIIyOUTbh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJETh COBPEMEHHOM METOIMKONM M TEXHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTepUCTHKOW 00ydaromerocs.
BrimonHenue mabopaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIbHO-TIPAKTUYECKOH, pacyeTHO-
AQHAJIMTUYECKON YaCTed U KOHTPOJIBHBIX MEPOITPUATHI.

BrinonHenue 51a00paTopHBIX paboOT 0O0y4aromMMCs SIBJISIETCS HEOTHEMJIEMOM YacThIO
W3YYEHUS JUCLUIUIMHBI, ONIpeNesiseMol y4eOHBbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
00eCreynBaroIUM pelIeHUe CIIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUSA MPOLECCOB, SBIEHUH U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOW JUCIUIINHBI,



— 3aKpeIUIeHHe, pa3BUTHE W JETAIM3alUs TEOPETHUECKUX 3HAHUM, MOJYYEHHBIX Ha
JEKIMX;

— TOoJIyueHHe HOBOM MH(OpMAINH 10 U3Y4aeMOH TUCIUILIIHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITETIBHOM  paboThl ¢ J1a0OpaTOpHBIM
o0opyoBaHrEeM U pudopamu.

3ajianue U TpeboBaHUs K MPOBEICHUIO JIA00PATOPHBIX PAOOT MPHUBEACHBI B CIETYIONINX
UCTOYHUKAX:

MeTtonudeckue yka3aHus K BBINOJHEHUIO JaboparopHbix pador mo LIOC rortoBstcs k
pa3MeNnIeHuIo Ha 3eKTpoHHOM pecypce ['Y AIL

Crpykrypa u dhopma oTueTa 0 1abopaTopHOM padboTe
Otuer o naboparopHoil paboTe umeer (GopMy THUIEPTEKCTOBOIO JTOKYMEHTa, COAEPKAIEro
3amanue Ha JaboparopHyro paboTy, KpaTKHE TEOPETUYECKUE CBEACHHS 1O TeMe paboThI,
OMKMCAHHUE CXEM M aJIrOPUTMOB, HCIOJb30BAHHBIX MPHU BBIMNOJIHEHUU Pa0OTHI, PE3yIbTAThI
BBIYMCIIUTEIBHBIX JKCIIEPUMEHTOB B BUJIC TPaUKOB (IUarpaMm), a TaKKE BBIBOJBI 10 UTOTAM
MPOJIeNIaHHOM PabOTHI.

TpeboBanus K 0OpMIIEHHIO OTYETA O JaOOpaTOpHOM padboTe
OT4eT JOKEH COePIKaTh TUTYIIBHBIN JIHCT, a €r0 COJACPKaHUE JOIHKHO OBITH 0(hopMIIEHO
cornacuo 'OCT 7.32 — 2017.

HopmatuBHas JmokymeHTamus, HeoOXoaumas i odOpMIICHUS, TMPHUBEACHA HA
anekTpoHHoM pecypce ['YAIL: https://guap.ru/standart/doc

11.3. Meroauueckue yKazaHus JUIsi 0OYyJaIOMIMXCS MO MPOXO0XKICHHIO CAMOCTOSITEIHLHOM
paboThI

B xone BbINOMHEHUSI CaMOCTOSITEILHOM pabOThI, 00yJarOUIUiCs BBIMOIHAET paboTy 1O
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJICTBE MperojaBaTelisi, HO 0e3 ero HermocpeaCTBEHHOTO
y4acTusl.

s oOywarommxcsi 1Mo 3a04HOi (opMe 0O0ydeHHs, caMOCTOsTeNbHas paboTa MOXKET
BKJIFOYATh B CEOSI KOHTPOIBHYIO padoTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSITENBHON paboThl, Yy obydaromierocst (hopMuUpyercs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovero BpeMeHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
¥ HaBBIKM B YCBOGHHUM U CHCTEMaTH3allMU MPUOOpETaeMbIX 3HAHHM, OoO0ecreunBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B TIEPHOJ OOYYEHHs, TMOMOTAeT TMOJIYyYUTh HABBIKA TOBBIIICHUS
npohecCHOHALHOTO YPOBHSI.

MeroauueckuMu ~ MaTepualiaMy,  HANpPaBJSIIONIMMU ~ CaMOCTOATENbHYI0  paboTy
00y4JarOIIUX CASBISIOTCS:

— y4eOHO-METOIMYECKHI MaTepHall Mo AUCIHUILINHE,

— METOAMYECKHE YKa3aHHs IO BBHIMOJHEHUIO KOHTPOJIBHBIX paboT (1 00ydaromuxcs
10 3a04HOU (hopme 0OyueHus).

11.4. MeTtoauueckue yKazaHus JUIsi OOyYaroIMXCS IO MPOXOXKIACHHUIO TEKYIIEro
KOHTPOJI YCIIEBAEMOCTH.

Texkymuil KOHTPOJb YCHEBAEMOCTH NIPEIyCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00yYaroImuxcsi, OCYIIECTBISIEMOI0 B TEUEHUE CEMecTpa C ILIeJbI0 OLEHMBAHUS XO0Jla OCBOEHUS
JTUCIUTUIAHBI.

Texymuii KOHTPOJb YCIEBAEMOCTH CTYAECHTOB IPOBOJUTCS IIyTEM MOHUTOpPUHIA
pe3yJIbTaTOB BBIMOJIHEHUS J1aOOpaTOPHBIX pPadOT, KOHTPOJBHBIMH BOIPOCAMU HA 3allUTe
71a00paTOPHBIX PabOT, MyTeM MPOBeIeHHUs] 0OPaTHOM CBA3H BO BpeMsl IPOBECHUS JIEKIIUH.

CBoeBpeMeHHasi cjJaya OTYETOB MO JAaOOPAaTOpPHBIM pPAadOTaM M MOJOXKUTEIbHBIN
pE3yJIbTaT Ha UX 3aAIIUTE MOKET YUUTHIBATHCS IIPU NIPOBENEHUN IIPOMEKYTOUHOM aTTECTALUH.



11.5. Metoauyeckue ykazaHus Jjisi OOYYarONIUXCS MO MPOXO0KICHUIO MPOMEXYTOUHOM
aTTECTALIUU.

IIpomexxyrounass  arrectanuss  oOyyaroIIMXCsl — HpPeJycMaTpuBaeT  OLIEHUBaHME
POMEXYTOUHBIX M OKOHYATEJIbHBIX PE3YJIbTaTOB 00ydeHus mo aucuuiuiiHe. OHa BKIIIOYAET B
ceos:

— 1uddepeHIpPOBaHHbBIM 3a4eT — 3T0 (opMa OLEHKM 3HAHUM, IOJIy4YEeHHBIX
00y4aroImuMcs pU U3Y4YE€HUHU TUCLMILUIMHBI, IPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATENILCKUX PabOT U MPOXOXKACHUN MPAKTUK C aTTECTAMOHHON OLIEHKOM
COTIIMYHOY, «XOPOILOY, «yJOBICTBOPUTEIBHOY, KHEYOBIETBOPUTEILHOY.

[Tpomexyrounas arrectauus npoogutcs no ®OC, npuseneHHoMmy B 1. 10.3 naHHOM
paboueil mporpamMmsl.
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