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
PykoBonuTens 06pazoBaTeIbHON IPOrpaMMBI

K.T.H.,JOII.
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Jluct cornacoBanus pabodeil MporpaMMbl JUCHUTUTHHBI

[Iporpammy cocraBui (a)

CT. TIPETI. 27.06.20@/\ M.C. bpynosn

(OKHOCTB, Y4. CTETICHB, 3BAaHHE) (moamucsk, nara) (MHUIMATEL, (aMuITHs)

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 31

«27» wurons 2024 r, npotokon Ne 8

3aBeayrommii kadempoit Ne 31
I.T.H.,Ipo . T B.®. lumakos

(y4. creneHsb, 3BaHHE) ¥ (moamuce, gara) (MHUIMANBI, (haMUITHA)

3amecTuTeNnb IUpeKTopa HHCTUTYTa Ne3 1o MeTos ecK i1 pabore
27.06.2024 / — H.B. PemernukoBa

(OIDKHOCTB, Y4. CTETICHB, 3BaHUE) (moamuce, ﬁgﬁ:ﬂ/ (MHUIMATEL, GaMuITHs)



Annoranus

Hucuumnuna «udpoBsie cuctembl ymnpaBieHUS» BXOAUT B  00pa3oBaTEIbHYIO
pOrpaMMy BBICIIETO0 00pa30oBaHUS — MPOTPaMMy CICIHAIUTETA M0 HAMIPABICHUIO TOITOTOBKU/
cnenuanbHoctn 13.05.02 «CrienuanbHble 3JEKTPOMEXaHMYECKHE CHUCTEMbD» HalpaBlIE€HHOCTU
«OJIEKTPOMEXAHUYECKUE CHUCTEMbl CHELUAIBbHBIX YCTPONCTB UM u3aenuit». [lucnuruinHa
peanmmu3yetcs kadenpoit «Ne31».

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIINX KOMITETCHIUH:

[IK-3 «CnocoOHOCTh y4yacTBOBaThb B IUIAHUPOBAHWUU, IOATOTOBKE, BBITIOJHEHUH H
00paboTKe pe3yabTaTOB HAYYHO-UCCIIEIOBATEIBCKUX U OMBITHO-KOHCTPYKTOPCKHUX PaboT»

[IK-4 «CnocoOGHOCT, ydacTBOBaTh B  JKCIUTyaTallMM  AJIGKTPOTEXHUYECKUX U
AIIEKTPOIHEPTETUYECKUX YCTPOMCTB, CIICITUATBHBIX AJICKTPOMEXaHUIECKUX CHCTEM)

[IK-5 «CnocoOHOCTh HCIOJIb30BATh TEXHUYECKUE CPEACTBA ISl U3MEPEHUS U KOHTPOJIS
OCHOBHBIX MTaPaMETPOB IJIEKTPOIHEPTETHUECKOTO U STEKTPOMEXAHHUECKOTO 000y TOBAHUS»

CopepxaHue TUCHUIUIMHBI OXBAaThIBAET KPYT BOIIPOCOB, CBSA3AHHBIX C MaTeMaTHYE€CKUM
OMHMCAHUEM, aHAJIM30M U CHHTE30M ITU(POBBIX CUCTEM YIIPABIICHUS.

[IpenogaBanue NUCHUIUIMHBI TpPEeIyCMaTpUBAeT cleAyromue (OpMbl OpraHU3aliu
yaeOHOro mporiecca: JISKIUH, 1a00paToOpHbIC padOThI, CAMOCTOSATEIbHASI paboTa 00yJaroIIerocs,
KOHCYJIbTAIIHH.

[TporpaMMo#i MUCHUTUIMHBI TPETYCMOTPEHBI CIEAYIONUE BUABI KOHTPOJIS: TEKYIIHMA
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMILIMHBI COCTaBIsET 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TlepedeHb MIaHUPYEMBIX PE3yabTATOB OOYUCHHUSI IO AUCIHUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[udpoBsie cUCTEeMBI yIpaBICHUS HAXOAST MIUPOKOE MPUMEHEHUE B MPOMBIIIJICHHOCTH,
YTO CBS3aHO C ITOBCEMECTHBIM MCIIOJIb30BAaHUEM BBIYUCIUTEIBHOM TEXHUKU. DTHM 00YCIIOBIICHA
EJIeCO00Pa3HOCTh YIIyOICHHOTO U3ydeHUs TUCIUIUTNHBI «L{[npoBbie CUCTEMBI yIIpaBICHUS» B
paMKax MoArotoBku mno crnenuaibHOoCcTH «13.05.02 «CnenuanbHble 3JIEKTPOMEXAHUYECKUE
CHUCTEMBI». B 001acTH BOCHHTAHUS JIMYHOCTH I[E€IBIO IOATOTOBKHM II0 JAHHOW IMCIUILINHE
ABJISICTCS. (POPMUPOBAHNE COIMAIBHO-TUYHOCTHBIX U OOIIEKYJIbTYPHBIX KOMIICTCHIIUH, TaKUX
KauyeCTB, KaK IeJICYyCTPEMIICHHOCTh, OPraHU30BaHHOCTh U TPYyI0It00ue.

1.2. JlucumruiiHa  BXOIUT B  COCTaB  4YacTH, (OPMHPYEMOH  yYaCTHUKAMH
00pa30BaTeIbHbIX OTHOIIEHUH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (nanee —
OII BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJITATOB OOYUCHHUS 110 AUCIHUILTUHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0anaTh CIEAYIOUTUMU
KOMITETCHIIMSAMU WJIM WX 4acTsAMU. KOMIIETeHIIMM ¥ WHIMKATOPBI UX JOCTHUKEHUS TTPUBEIACHBI B

Tabimune 1.

Ta6mmma 1 — [lepeyeHb KOMITETCHIIMA ¥ HHIUKATOPOB UX JIOCTHKCHUS

Kareropus (rpynna) Kon n HanmeHoBaHue Konx n HanMeHOBaHME HHIMKATOpa
KOMIIETEHIINH KOMIIETEHIINH JOCTH>KEHUS] KOMIIETCHLIUU

[TK-3 CnocobHOCTh

y4acTBOBAaTh B

IUIAHUPOBAHMH,

MMOJTOTOBKE, I1K-3.B.1 Biageer MaTeMaTHYECKUM
[TpodeccruonanbHble | BHIIOIHEHUU U anmnapaTrom oopabOTKH 3KCIEPUMEHTATIbHBIX
KOMIIETEHIIUU 00paboTKe pe3yabTaTOB | JaHHBIX, B TOM YHCJIE C IPUMEHEHUEM

Hay4HO- TEXHOJIOTUI HCKYCCTBEHHOI'O UHTEJIEKTa

HCCJIEIOBATEIbCKUX U

OIIBITHO-

KOHCTPYKTOPCKUX paboT

ITK-4 CriocobHOCTB

y4acTBOBATh B [1K-4.3.1 3Haer npaBuiia U HOpPMATUBHBIE

JKCIUTyaTaluu JIOKYMEHTHI 10 3KCIUTyaTaluu

AIIEKTPOTEXHUYECKUX U | DIIEKTPOTEXHUUECKOT0 000py10BaHUS
[TpodeccronanbHbIe
KOMITETEHIIHH SMEKTPOIHEPrETHHECKHX [1K-4.B.1 BnageeT HaBbIKaMU KCIUTyaTaIl[UH

YCTPOMCTB, TEXHUUYECKUX CPEACTB aBTOMaTU3UPOBAHHBIX

CIEUAJIbHBIX CUCTEM YIPABIIECHUS TEXHOJIOTHUECKUM

AIIEKTPOMEXAHUYECKUX MIPOLIECCOM

CUCTEM

[TK-5 CnocobHoCTh

HCII0JIb30BaTh

TEXHUUYECKUE CPECTBA

JUUT HSMCpEHHA 1 I1K-5.3.1 3HaeT 0COOEHHOCTH KCIUTyaTalluu
[TpodeccuonanbHbie | KOHTPOJISE OCHOBHBIX .
e — HapaveTpos 06opyILOBaH£4;1 B HOPMAaJIbHBIX, aBAPUHHBIX U

MocieaBapUMHbBIX PEXKUMAX

AIIEKTPOIHEPTETUYECKOTO

u

AIIEKTPOMEXAHUYECKOTO

o0opynoBaHus

2. Mecro nucuumaussl B ctpykType OI1




JucuummHaa MOXKeT 0a3upoBaThcs Ha 3HAHUSIX, paHee MPUOOPETEHHBIX 00YyUJarOIUMUCS
IPY U3YYCHUH CIIEAYIOUINX AUCLHUIINH:
— Maremaruka. MaTeMaTHuecKuii aHaIn3;

— Teoperndeckas MexaHUKa;
—  DIIEKTPOTEXHUKA;
— Teopus aBTOMaTUYECKOTO YIIPABIICHUSI.

3HaHI/I$I, IMMOJIYYCHHBIC IIpHU H3YUYCHHUH MaTcpuajia I[aHHOfI JUCHUIIIIMHBI, MMCIOT KakK
CaMOCTOATCIIbHOC 3HAYCHUE, TaK U UCIIOJB3YIOTCA IIPU U3YUCHUHN APYTIUX JUCHUIIINH:
— Texuuueckoe O6CJIy)KI/IBaHI/I€ 1 PEMOHT CIICHUAJIBHBIX 3JICKTPOMCXAHNYCCKUX CUCTEM;

— Oobecneuenne 06e30macHOCTH (HYHKIIMOHHPOBAHUS CHEIHMAIBHBIX 3JIEKTPOMEXaHUYECKUX
CHCTEM.

3. O0BeM U TPYIOEMKOCTh JUCIUTUINHBI
Janaple 00 o0meM oO0beMe MUCIUILUIMHBI, TPYIOEMKOCTH OTIEIBHBIX BUIOB Y4EOHOM
paboThI 1O TUCIUILTHHE (M paclpeielieHue 3TOH TPYAOEMKOCTH 110 CeMeCTpaM) IPeACTaBICHbI B
tabnuie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIITNHBI

TpynoemMkocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne7
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 Hux uacoe npaKkmuyecKkoil no020moeKu 34 34
AyoumopHhule 3anamus, BCETO 4ac. 51 o1
B TOM YHCIIE:
nexuuu (JI), (gac) 17 17
npaktudeckue/cemunapckue 3aastus  (I13),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoii npoekT (pabota) (KII, KP), (gac) 17 17
9K3aMeH, (Jac) 36 36
Camocmoamenvnan paboma, Bcero (4ac) 21 21
Buo npomesxcymounoit ammecmayuu:. 3a4er,
mudd. 3auer, sk3ameH (3auer, Judd. 3auy, OK3. OK3.
OK3.%%)

*k
IIpumedanue: kaHaUAATCKHI SK3aMeH

4. ConepxaHue JUCITUTUTIHBI
4.1. PacnpeneneHue TPyJI0EMKOCTH JUCIUILTHHBI IO pa3JeiaM U BUAAM 3aHITHIA.
Pazensl, TeMBI TUCIUATIIMHBI U MX TPYJAOEMKOCTh TIPUBEICHBI B TAOIHUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasgensl, TEMBI JUCITUTLIMHEL Hexumm | 113 (C3) P KII CPC
’ (gac) (gac) (dac) (gac) (dac)
Cemectp 7
Pasznen 1. Beenenue 2 1 1
Paznen 2. Marematuyeckoe ONrUcaHue AUCKPETHBIX 3 3 3
CHUCTEM




Pazgen 3. YcTOoHYMBOCTD U Ka4€CTBO AUCKPETHBIX 3 3 5
CHUCTEM
Pasnen 4. AHAU3 TUCKPETHBIX CHCTEM 3 3 2
Pazznen 5. Cunre3 mudpOBBIX PEryIsTOPOB 4 4 3
Paznen 6. /luckpeTHbie I/IvI_II/ICI)pOBLIe CHUCTEMBI B ) 3 )
IIPOCTPAHCTBE COCTOSIHUI
BeimosHeHHe KypCOBO# paboThI 17 8
Hroro B cemectpe: 17 17 17 21
Htoro 17 0 17 17 21

IIpakTnyeckass MOATOTOBKA 3aKIIOYAcTC B HENOCPEACTBEHHOM  BBIIIOJHEHUU
Oo0y4yaromMMHUCST ~ OMNpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;aymei
po¢eCCHOHATIBHOM 1€ TEbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHI IPUBEICHO B Ta0HIIE 4.

Ta6muma 4 — ComepxaHue pa3aesioB U TeM JEKIIMOHHOTO UK

Howmep

pasjena HasBanue u cogepxanue pa3/iesioB U TEM JICKIIMOHHBIX 3aHATHI

Bsenenue.

1 OcHosuble noHatusa. Knaccudukarus curaanos u cucreM. OcoO0eHHOCTH

UPPOBBIX cHcTeM. Meronsl wucciaenoBanus LHUMPOBBIX cucTeM. KBaHTOBaHHE
HENpPEpBIBHBIX CHUrHAJIOB. KBaHTOBaHWe 10 BpeMeHM U ypoBHIO. Teopema
Korenbnukosa-lllennona. I{u¢posble 3akoHbl yrnpaBineHus. Onucanue paOOTHI
udpoBoii yactu. OneparopHele Mojienu. BoccTaHOBIEHHE HENPEPHIBHBIX CUTHAJIOB.
ITonsiTne sxcrpanossaropa. GUkcaTop HYJIEBOro nopsaka. Ipyrue sKCTpamnosTopsl.

MareMaTnueckoe ONUCaHNue JUCKPETHBIX CUCTEM.

2 z-nipeoOpa3zoBaHue. Bpruucnenne wuszoOpaxenuil.  CpoiicTBa z-mpeoOpazoBaHMA.
BoccranoBienne  opuruHaia. NmMmnynecHas  xapakrepuctuka. JluckperHas
nepenarouHass ¢yHkuus. Hymu wu momioca.  THUMOBBIE NepexoHbIE MPOLECCHI.
dusnyeckas pean3yeMoCTb.

Y CTOMUNBOCTD M KAUECTBO JUCKPETHBIX CUCTEM.

3 VYcroituuBocth 1o A.M. JIsinmyHOBY. Y CTOWYMBOCTH JIMHEWHBIX TUCKPETHBIX CUCTEM.
Anrebpanueckue Kputepuu ycronuuBocTH. Kpurepuit Muxaiinosa aias JUCKpETHBIX
cucteMm. Kpurepuii HalikBucrta /Ui JUCKPETHBIX CUCTEM. 3anachl yCTOHYUBOCTH.
WHuTerpanbHble OKa3aTeau KayecTBa.

AHanu3 AUCKPETHBIX CUCTEM.

4 JlickpeTu3anys HenpepbIBHBIX MporieccoB. KBaHTOBaHME HENPEPBIBHBIX (YHKIUH.
Boccranosnenue HenpepbIBHBIX QyHKIMI. MoauduurpoBanHoe z-peodpa3zoBaHue.
AHaJ0roBble MOJIENIN JUCKPETHBIX CUTHAJIOB. AHAJIOTOBAasi MOJIEJIb HKCTPANOISATOpA.
HmnynbcHas MOJIENb IUCKPETHOTO cUrHaia. JlMCKpeTu3anys UMITYJIbCHOM CUCTEMBI.
JuckpetHas mozenb 00beKTa C 3KcTpanoysaTopoM. Ilporeccsl Mexay MOMEHTaMH
kBaHTOBaHUsA. CKpbIThIE KoJieOaHusl. PoOacTHOCTS.

CuHre3 uudpoBBIX PEryIsITOPOB.
5 [TepeoOopynoBaHue HEMPEPHIBHBIX PErylsTOpoB. YHCIEHHOE WHTETrpUPOBAHUE.
YacroTHast Koppekius. YcroiumBocTh perynstopa.  OtoOpaxkeHue Hyned u




noatocoB. DUKTUBHOE KBAHTOBaHUE. ANIIPOKCUMAIM YaCTOTHOW XapaKTEPUCTUKHU.

OntumanbHOe niepeobopynoBanue. Perymnsropsl Hu3Koro nopsaaka. Ludposoit ITH]]
perynsTop. Anepuoanueckoe ynpasieHue. [Iponeccsl MUHUMaNbHOM IJTUTEIBHOCTH.
CuHre3 perynsropa mo 3TaJoHHOH Mmojenud. CHHTE3 C MOMOIIBI0 OUIMHEHHOTO

npeoOpa3zoBaHusi. AJITOPUTM CHUHTE3a PETYJATOpa ¢ ucnojb3oBanueM JIAOYUX

Juckpernsanuss ~ METOIOM

MOJAJIBHOIO YIIPaBJICHUS.

MaTpU4YHOU

JluckpetHble 1 U(POBBIE CUCTEMBI B MMPOCTPAHCTBE COCTOSIHUM.
VYpaBHEHUsI COCTOSIHHUSI AMCKPETHBIX CHCTEM. PenieHue ypaBHEHUN COCTOSHUSA.
AKCIIOHEHTHI.

YnpaBisieMocTb U

Habmoaemocth. Kpurepun ynpasnsiemoctu u HabmoaaeMoctd. CuHTe3 U poBOro
MopaiibHOE yHpaBJiieHUE IPHU HEMOJHBIX U3MEPEHUSX.
Cunres undpoBoro HabJI01ATENS TOJHOTO MOPSAKA.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHSITHS

Temsbl IMPAKTUYCCKUX 3aHATHH U UX TPYAOCMKOCTE IPHUBECACHEI B Ta6J'II/II_[e 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 aux No
Ne | Tewmsl npaktudeckux | @opmel npakTU4ecKuX | TpyaoeMKOCTh, |IIPAKTHYECKOM |pasnena
/o 3aHATHI 3aHATUAI (gac) MIOJTOTOBKH, | TUCIIMII
(dac) JIUHBI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO
|
Bcero
4.4, JlabopaTopHbIC 3aHATHS
Tembl 1a00paTOPHBIX 3aHATHIA U UX TPYJOEMKOCTb IPUBECHBI B TaOIUIIE 6.
Tabnuua 6 — JIabopaTopHble 3aHATHUS U UX TPYJOEMKOCTb
N3 Hux Ne
Ne HanmenoBanue 1abopaTopHBIX paboT TpynoemKocts, | MPakTHHECKOH | pasnena
/o (dac) MOJATOTOBKH, | JUCITHII
(dac) JIMHBI
Cemectp 7
1 | Iudpossie GpuabTpsl 3 3 1-2
2 | JluckpeTn3anus CHCTEM, 3aJaHHBIX 3 3 2
nepeaaTouyHon pyHKuuen
3 | BpeMeHHBIEe XapaKTePUCTUKUA JUCKPETHBIX 2 2 2-3
CHCTEM
4 | YacTOTHBIE XapaKTEPUCTUKHU TUCKPETHBIX 2 2 2-4
CHCTEM
5 | Hudposoii ITN]] perynarop 4 4 5
6 | LludpoBrie cuCTEMBI B MPOCTPAHCTBE 3 3 6
COCTOSIHUI
Bcero 17 17

YAOBJICTBOPAOUICTO 3aAaHHBIM ITOKa3aTCIIsIM

4.5. KypcoBoe npoekTupoBaHHe/ BHITIOJHEHUE KypCOBOU padOThI
Lenb KypcoBoOii paboTHI: 3aKperyieHHe HaBBIKOB IIOCTPOCHUS M aHAIN3a MaTeMaTHUECKUX
MojieJel TUCKPETHBIX OOBEKTOB YIPABIIEHHUS; BBIOJIHEHHUS CHHTE3a IIU(PPOBOTO PEryiaTopa,

Hay4YHO-TEXHUYECKUX OTYETOB I10 pe3ysbTaraM uccienoBannii CAY.

KadeCTBa, OBJIaACHHC HABbBIKAMH IIOATI'OTOBKH




YacoB npakTuyeckoi noarotoku: 17
[IpuMepHBIC TeMBbI 3aITaHU Ha KypCOBYIO paboTy mpuBeaeHsl B pasaene 10 PIT/I.

4.6. CamocrosiTenbHas paboTa 00yJaronuxcs
Bunel camocTosiTenbHON paboTHI U €€ TPYAO0EMKOCTh IPUBEICHBI B TA0IHUIIE 7.

Ta6mmma 7 — Bugsl caMOCTOSTENBHOM pabOTHI M €€ TPYT0EMKOCTh

Bcero, | Cemectp 7,

Buna camocrositensHOM paboThI
yac yac

1

M3ydeHne TeopeTHIecKoro MaTepuana
nucuuraHbl (TO)

2 3
5 5
KypcoBoe npoextuposanue (KII, KP) 8 8
[ToaroroBka K TEKyIeMy KOHTPOJIIO 3 3
ycneBaemoctu (TKVY)

IToaroroBka K MpoOMeEXyTOUHOU

arrectanuu (I1A) 5 5

Bceero: 21 21

5. IlepeuyeHn y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIIbHOU Pa0OThI 00YUYarOIIUXCS [0 TUCIMILIHHE (MOJIYIIIO)
Y4eOHO-METOIMUECKUE MAaTEPHAIbI IS CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCS YKa3aHbI B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHbBIX U3TAHUN
[lepedyeHb neYaTHBIX U DJEKTPOHHBIX Y4eOHBIX M3IaHUH MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUMN

ugp/ Komi4ecTBo 5K3eMILIAPOB B
URL a P ec bubnuorpaduyeckas ccpliaka OUbIMOTEKE
P (KpOMe 3JIeKTPOHHBIX IK3EMILISIPOB)

[{udpossie cucTeMbl aBTOMaTHYECKOTO
ynpasieHus : yue0. mocodue

/0. O. Xapunos, U. O. XKapunos ; C.-
[Terep6. roc. yH-T a9poOKOCM.
npuOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIE
nman. - CII6. : U3g-Bo I'YAIL 2019. - 113 c.

JluckpeTHble HHPOPMAIIOHHO-
U3MEpUTENIbHBIE CUCTEMBI: yueb. mocodue / P.
H. Manaxanos ; C.-Iletep0. roc. yH-T
a3POKOCM. MPHOOPOCTPOCHHUS. - DIIEKTPOH.
TexcToBEIe naH. - CIIO. : U3a-Bo 'VAII,
2009. — 111 c.: m.

7. TlepedyeHb HIEKTPOHHBIX 00Pa30BATEIBHBIX PECYPCOB
WH(OPMaIIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»




[epeuenn AIIEKTPOHHBIX 00pa3oBaTeIbHBIX pecypcos UH(POPMAIIMOHHO-
TEJICKOMMYHHKAMOHHOW ceTH «lHTepHeT», HEOOXOIMMBIX Ui OCBOCHUS THCIHILIAHEI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJICKOMMYHUKAIIMOHHOU ceTh «HTepHEeT»
URL aapec HaumenoBanue

He npenycmorpeno

8. IlepeueHp MHPOPMALIMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHnp mTpPOrpaMMHOTO O0OECHEUEHUS, HCIOIB3YEeMOT0 TIPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIINHE.
[lepedeHp UCONB3yeMOr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Tabuuie 10.

Ta6ymma 10— [Tepeyersr mporpaMmMHOTO oOecrieueHus

Ne i/t Haumenosanue

MatLab

8.2. IlepeueHp HH(OPMAMOHHO-CIIPABOYHBIX CHCTEM,HCIIOJIb3YEMbIX pu
OCYIIECTBIICHUU 00Pa30BaTEIHLHOTO MPOIIecca M0 JUCIUILTHHE

[lepeyeHb HCMONB3YEeMbIX WH(POPMALMOHHO-CIIPABOYHBIX CHCTEM MPEICTABICH B
Tabauie 11.

Tabnuna 11— [lepeuens nHGOPMAITMOHHO-CIIPABOYHBIX CUCTEM

Ne i/ HanmeHnoBaHue

He npenycmotpeno

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

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHIUYECKON 0a3bl

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

1 JlexuMOHHAS Ay AUTOPUS

MynsTuMeanitHas TEKIMOHHAS ayAUTOPUS

10. OueHo4HBIE CpeICTBA ISl MPOBEICHUS TPOMEKYTOUHOU aTTECTAIINH
10.1. CoctaB OIIEHOYHBIX CpPEACTBAJIA MPOBEJACHHUS TMPOMEKYTOYHOW aTTecTaluu
00yJaromuxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB A7 MPOBEACHUS MPOMEKYTOUHON aTTeCTalluu

By npomexxyTo4HOM aTTecTalnun [lepedyeHp OLICHOYHBIX CPEACTB
OK3aMeH Crncok BONpOCOB K 9K3aMEHY;
TecTsl.
BrinonHenue KkypcoBoii paboTsl DKcrnepTHas OlleHKa Ha OCHOBE TpeOOBaHUH K
COIEP)KAHUIO KypCOBOM paboThI o
JUCLHUILINHE.




10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHast ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu ouleHKH ypoBHSI CQOPMHUPOBAHHOCTH KOMITETCHIIUH

Or11eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHI I
5-0ayubHas mKana PaKTep (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpasCh Ha 3HAHWS OCHOBHOW W JONOJHHUTEIBHOW JIMTEPATYpPHI,
TECHO IPHBS3bIBACT YCBOCHHBIC HAYYHBIC ITOJIOKCHHS C MPAKTHICCKON
JESITEIIbHOCTHIO HAPABIICHHS;

— yMeno 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIE UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIaJICCT CHCTEMOM CIIeNMaIM3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
(Ga4uTCHO»

— 00yJaromuics TBEPIO YCBOWII MPOTPAMMHBIN MaTepHa, TPaMOTHO H
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JUTEPaTypPHL;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHUS C NPAKTHYCCKOW JIESATCIBHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOH CIIeIMaTN3UPOBAHHBIX TTOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyarouuiicss yCBOWJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYIIECTBY M3JIaracT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPATYPBI;

— JIONyCKaeT HeCYIEeCTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyHseTcs B GOPMYIMPOBAHNHU BBIBOIOB U 0000IIEHUI;

— 9YaCTMYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«yZI0BJIETBOPUTEIILHOY
«BaYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOW YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  HpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBJICHUH;

— MCTIBITBIBAET TPYIHOCTH B MMPAKTHYECKOM IPUMEHEHNUHN 3HAHU;

— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

«HEY/IOBJICTBOPHTEIIHHOY
«HE 3aUTCHO»

10.3. TunoBble KOHTPOJIbHBIE 3a/1aHUS WM UHBIE MaTEPHAIIBI.
Bomnpocsr (3agaun) asns sK3aMeHa mpeIcTaBiIeHb! B Tabiuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

Kon
Ne n/m [Tepeuens BompocoB (3a7a4) A SK3aMeHa JHMKaTOpa
1 [Tonstue nngposoit aBromarnueckoit cucremsl (LIAC) 11K-4.3.1
2 ITpumenenne AT u ITATI B [TAC I1K-4.B.1
3 ITpeumymectsa u HepoctaTku [IAC I1K-5.3.1
4 Mertonp uccnenosanus [JAC I1K-4.3.1
5 KBaHTOBaHME IO BPEMEHU M YPOBHIO [1K-4.3.1
7 VIMITyIbCHBIE U PEJIEHHBIE CUCTEMBI [1K-4.3.1




7 Teopema KorenpHnkoBa I1K-4.B.1
8 [TonsTue skcrpanonsTopa I1K-5.3.1
9 duKcaTop HYJECBOro NOpsAKa I1K-4.B.1
10 [Tonsitue Z-npeobpazoBanus I1K-3.B.1
11 Brruncienne n3o0paxeHuit I1K-3.B.1
12 CaolicTBa Z-11peoOpa3oBaHUsl I1K-3.B.1
13 BoccranoBienne opurnHagoB I1K-3.B.1
14 NMitynbcHast XapaKTEPUCTHKA JTMHCHHOW TUCKPETHON CUCTEMBI (B I1K-4.B.1
nansHermem JIJIC)
15 Huckpernas nepenatounas Gynkius (JI1D) I1K-5.3.1
16 Hynu n nomtocer 11O [1K-5.3.1
17 VYeroruuocts JIJIC I1K-5.3.1
18 Anrebpanyeckie KpUTEpUH YCTOMUUBOCTH I1K-3.B.1
19 Kputepuiit Muxaiinosa g JIJIC [1K-5.3.1
20 Kpurepuit Haiiksucra mis JIZIC I1K-4.3.1
21 CkpbIThIE KOsieOaHus [1K-4.3.1
22 Pob6actHoCTb I1K-4.3.1
23 3anaua nepeoOOpyA0BaHUS HETIPEPHIBHBIX PETYIISTOPOB [1K-4.3.1
(B manpHeiimem [THP)
24 Yucnennoe narerpuposanue npu [THP [1K-4.3.1
25 YcroitunBocTh U(poBeIX perynstopos mpu [THP I1K-4.3.1
26 OtoOpakeHue Hynei u nomocos mpu [THP [1K-4.3.1
27 Aneprou4ecKoe yrpaBaeHHe [1K-4.3.1
28 CuHTe3 ¢ TOMONIbI0 OUITMHEIHOTO MpeoOpa3oBaHus [1K-4.3.1
29 MomudunmpoBanaoe Z-nmpeoOpa3oBaHme I1K-3.B.1
30 AHaNoroBbIe MOJIEIN JUCKPETHBIX CUTHAJIOB T11IK-4.3.1
31 AHazorosasi MOZI€JIb YKCTPAIIOISITOPA [1K-4.3.1
32 HMnynbcHas MOJeNb JUCKPETHOI'O CUTHAJIA [1K-4.3.1
33 JlickpeTHas MoJienib 00BEKTA C IKCTPAINOIATOPOM I1K-4.3.1
34 ITponecchl Mek1ly MOMEHTaMU KBAHTOBAHUS I1K-3.B.1
35 ®uktuBHOE kBaHTOBaHue npu [THP I1K-4.3.1
36 Annpokcumanys 4acTOTHOM xapaktepucTuku npu [THP [1K-4.B.1
37 OnTtumanbHOe nepeobopyioBaHue I1K-3.B.1
38 JIMCKpEeTHBIE CUCTEMBI B IIPOCTPAHCTBE COCTOSHUM I1K-4.B.1
39 Y CTONYMBOCTB IMCKPETHBIX CUCTEM B ITPOCTPAHCTBE COCTOSIHUM [1K-4.B.1
40 Juckpernsanus B IPOCTPAHCTBE COCTOSTHUMI I1K-5.3.1
41 JINCKpETHBIN PerynsiTop COCTOSHUS [1K-5.3.1
42 JIMcKpeTHbIN Ha0JII0JaTeIb COCTOSTHUS I1K-5.3.1
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npeacrapieHs! B Tabnuue 16.
Tabmuma 16 — Bonpocs! (3agaun) mis 3adera / qudd. 3adera
Kon
Ne n/mt Ilepeuens BonpocoB (3agau) it 3ayera / audd. 3agera JHKaTOpa

Y4eOHbIM MJIaHOM He MPEAYCMOTPEHO

[lepeuenr TeM s KypCOBOTO MPOEKTHUPOBAHUSA/BBIIIOJHEHUSI KypCOBOM pabOThI
MpeJICTaBICHbI B Ta0nwmie 17.
Tabnuna 17 — Ilepeyens TeM Juist KYpCcOBOTO MPOEKTUPOBAHMSI/BBIIIOIHEHUS KYPCOBOM pabOThI

Ne /1t

paboThl

[TpuMepHBIii IepedeHb TeM Il KypCOBOTO MPOEKTUPOBAHUS/BIIOIIHEHHS KYPCOBON

1

Cuntes nugposoro [TN]1 perynstopa i 33JaHHOTO 00BEKTa




CuHTE3 KOPPEKTUPYIOIIET0 YCTpoicTBa ¢ momorpio W-npeobpazoBaHus

CuHre3 udpoBOTro PerynsaTopa COCTOSIHUS s 3aJaHHOT0 00BEKTa

CuHres nudpoBoro MoIaJIbLHOTO PEryIsTopa JAJis 3a/JaHHOT0 00bEKTa

gl lwnN

CunTe3 nudpoBOro perynstTopa ¢ HaOI01aTesIeM COCTOSTHHS JUTSl 3aJaHHOTO 0ObEKTa

BOHpOCBI AJid IMPOBCACHUA HpOMe)ICYTO‘IHOﬁ arreécralluu B BHUAC TCCTUPOBAHUA

MpeACTaBICHBI B Tabnwuie 18.

Ta6mmmia 18 — [IpumepHsIii mepedeHb BOIPOCOB ISl TECTOB

Ne /1

Kon

IIpuMepHBIii IEpeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa

1

Amnanoroseie CAY Takke Ha3pIBalOT IIK-3.B.1
a) HU(ppPOBBIMU
0) TMCKPETHBIMU
B) THOPHIHBIMHU
') HEIPEPHIBHMHU

Dta onepanus — HeJTMHEeHHa

a) KBAaHTOBAaHUE 10 YPOBHIO™®
0) KBaHTOBaHUE 110 BPEMEHU
B) mudpepeHnrpoBanme

') UHTEIPUPOBAHNE

[Torepst nHbOpMAIIMK TPOUCXOUT MTPU KBAHTOBAHUHU
a) 110 BPEMEHHU - J1a, HE 110 YPOBHIO — HET

0) 10 YpOBHIO - /1a, IO BpEMEHU - HET

T') ¥ 110 BpEMEHH, U 110 YPOBHIO — 1a?

1) 1 BPEMEHH, TI0 YPOBHIO - HET

LAII npeobpazyer

a) HETIPUPBIBHBINA CUTHAT B IUCKPETHBIN
0) AMCKPETHBIN CUTHAN B IU(PPOBOH

r) Hu(pOBOY CUTHAT B AaHATIOTOBBIN

1) U POBOM CUTHAT — JTUCKPETHBIHN

KBaHTOBaHME 110 BpEMEHH OCYIIECTBIISIETCSI
a) BBIOOPOM OT/ICJIbHBIX OTCUETOB

0) OKpyTJIeHuEM

I') orniepanueil CBEpTKU

1) pasnoxeHueM B psjx Dypwe

KBaHTOBaHWE IO YPOBHIO OCYIIECTBIISETCS
a) BBIOOPOM OTJENIbHBIX OTCUETOB

0) okpyriaeHueMm™

r) punbTpanuei

1) 3a/Iep>KKOH Ha TOJI TaKTa

CucTeMbl ¢ KBAaHTOBaHUEM I10 BPEMEHU OTHOCAT K KJIaccy
a) CTAallMOHAPHBIX CUCTEM

0) UMITYJIbCHBIX CUCTEM

I') peJieiHBIX CUCTEM

1) HEIMHEHHBIX CHCTEM

CucTeMbl ¢ KBaHTOBaHUEM I10 YPOBHIO OTHOCST K KJIACCY
a) JMUCKPETHBIX CUCTEM

0) UMITYJTBCHBIX

I') peJelHbIX CHCTEM

1) aIalTUBHBIX CUCTEM

ITo reopeme KoTenbHHKOBa MOKET OBITH BOCCTAHOBIJIEH CUTHAI C




a) 0ECKOHEYHBIM CIIEKTPOM
0) BEILECTBEHHBIM CIIEKTPOM
T') QUHUTHBIM CIICKTPOM

1) CHMMETPHYHBIM CIIEKTPOM

10

Yacrora HaiikBucra paBHa

a) 4acTOTE IUCKPETU3aLun

a) YABOGHHOM 4acTOTEe AUCKPETU3ALUU
a) MOJIOBUHE YaCTOThI IUCKPETU3ALIUN
a) KpyroBoil 4acTOTe AUCKPETU3AINU

11

JIMHENHBIN 3aKOH YIPABJICHUS IIPU KOTOPOM HUCIIOJIB3YIOTCS TOIBKO
3HAa4YeHUs1 BXOAHOM MOCIIe10BaTeIbHOCTH Ha3bIBAETCS

a) aBTOPErPECCUBHBIM IPOLIECCOM

0) CKOJIB3SIIIIUM CPETHUM

I') OIIEpaTOM CIBUTA

1) TNHEWHON CBEPTKOMN

12

JInHeNHbIN yIpaBiIeHUs 3aK0H IPU KOTOPOM HCIIONIB3YIOTCS TOJIBKO
IpebIAYIINE 3HaUE€HUs BBIXOJHOM MOCII€0BaTEIbHOCTH Ha3bIBACTCS
a) aBTOPErPECCUBHBIM MPOLIECCOM

0) CKOJIB3SIIIIUM CPEITHUM

T) TUPPOBBIM PHIBTPOM

1) TUHEWHON CBEPTKOM

13

3T0 - TMHEWHBIE PA3HOCTHOE YPaBHEHHE
a) w(z)=1/(1+z)

0) b(z)=z+1

r) y(k)=y(k-1)+x(k)

n) G=Z{g(k)}

14

[Tpu KBaHTOBaHWU ¥ BOCCTAHOBJICHHH CUTHAJIA C IIOMOIIIBIO
(uKcaTropa HyJIEBOTO MOPSIIKA

a) HE BO3HUKAET 3ara3/IbIBaHHs

0) BO3HUKAET 3ama3/bIBaHNE Ha T0JI TAKTa

0) BO3HUKAET 3ama3/(bIBaHie Ha OJIUH TaKTa

0) BO3HUKAET 3ara3/IbIBaHue Ha YEeTBEPTh TAKTa

15

AprymeHT pemier4atoi (yHKIIUU TPUHUMAET
a) 3HAYECHUsI, OTPAaHUYCHHBIC 110 YPOBHIO

0) TONBKO OTpPHUIIATENbHBIC 3HAYCHUS

B) nuckpetHbie 3Havenus 0,1,2,...

r) 3HaueHus u3 uaTepnaia [0;1]

16

Pesynbrar npumenenus Z-npeoOpa3oBaHUs K YHCIOBON
MOCJIeI0BATEIbHOCTH HA3bIBAIOT

a) OPUTHHAIIOM

0) n3o00pakeHrneM

I') JMHEHMHON CBEpTKOMN

1) UMITYJIbCHOM (QyHKIMEH

17

Z-Hpeo6pa30BaHHe OTO6pa)KaCT MMoCJICA0BATCIIbHOCTD 3aIl1a3/1bIBAOIIYIO
Ha M TaKTOB I10 IIPaBUIIY

a) Z{g[k-m]} = z*-k * G(z-m)

a) Z{g[k-m]} = z*-m * G(z-m)

a) Z{g[k-m]} = z*-m * G(z)

a) Z{g[k-m]} = -k * G(2)

18

Z-npeoOpa3oBaHNe CBEPTKH PeLIeTYATHIX (QYHKIUI paBHO
a) CyMMe 3TUX QYHKIMHA
0) pa3HOCTH STUX (PYHKIHIA

[IK-4.3.1




B) ITPOM3BEICHUIO THX (DYHKITHI
') YaCTHOMY OT JICJICHHS TIepBOM (PYHKIIMK HA BTOPYIO

19

J1J1s1 BOCCTaHOBJICHUSI OpUTHUHAIIA Z-TIpeo0pa3oBaHuUs PUMCHSETCS
a) obpaTHoe Z-peoOpa3oBaHUe

0) KOpOTKOE JICJICHUE TOI0JIaM

B) JUIMHHOE JIeJICHUE MOIOoIaM

I') pa3IoKeHUE Ha MPOCTHIE IPOOH

20

JluckpeTHas nepeaarouHas pyHKIUS JTHHEHHON cTallMOHApHOU
JTUCKPETHON CHUCTEMBI 3TO

a) CBepTKa BXOJIHOTO CUTHAJIAa C BECOBOU (hyHKIIMEH

0) Z-npeoOpa3oBaHUE UMITYIILCHON (QYHKIIUH

B) CBepTKa BBIXOHOTO CUTHAJIA M UMITYJIBCHON (PYHKIHH

) Z-nipeoOpa30BaHKE MEPEXOTHON HYHKIIUH

21

Cucrema 3a7aHa IMCKPETHOM MepeaaTouHon (QyHKIHen
W(2)=(2z+1)/(3z-1), naiitu nyau (zero) u mosocsl (pole)
a) zero=1, pole=-1

0) zero=-1, pole=1

B) zero=-1/2, pole=1/3

r) zero=1/2, pole=-1

22

Cucrema 3aaHa IUCKPETHOM MepeaaTouHon QyHKIHeH
W(z2)=(z+1)/(5z-1)

a) cuctema — ycroiiunba

0) cuctema - HEYCTOWYNBA

B) Ha TPaHMIIC yCTOWIHBOCTH

') HEIOCTATOYHO MH(MOpMAIUU

23

Pa3oMkHyTas cucreMa uMeeT TMCKPETHYIO MEPENATOUHYI0 (QYHKIUIO
W(z),Torna 3aMKHyTasi € IMHUYHOM OTPUIATEIIBHOIN 00paTHOI CBSI3bIO
cucremMa OyJIeT UMETh MePEeJaTOYHYIO (PYHKIIUIO

a) 1/(1-w(2))

0) 1/(1+w(z))

B) W(z)/(1+w(2))

r) w(z)/(1-w(z)

24

YroObl MpUMEHUTH KpuTepuil MuxaiiinoBa st TUHEHHON CTallMOHAPHON
CHCTEMBI, KpoMe BU1a caMoro rogorpaga MuxaiiaoBa HyKHO 3HaTh

a) HyJIM CUCTEMBI

0) MOPSAOK CUCTEMBI

B) KO3((UIIMEHT YCUIICHUS

') 4aCTOTY cpe3a

[IK-4.B.1

25

I'oporpad HaiikBucra 3to - rogorpag

a) XapaKTepUCTHUYECKOTO YPABHEHHUSI PA3OMKHYTON CHCTEMBI
0) XapaKTepUCTUYECKOTO YPaBHEHUS 3aMKHYTON CHCTEMBI
B) HiepeaTOYHON (QYHKIIMU Pa30MKHYTON CUCTEMBI

I') nepeaToyHON (YHKIMU 3aMKHYTONH CHCTEMBI.

26

YroObl MpuUMeHUTH KpuTepHuil HalikBucTa 11 HeyCTOHYMBOM
JTMHEWHON CUCTEMBI, KpoMe BHJ1a caMoro rojgorpada Haiikucra
HY>KHO UMETh HH(POPMAIIHIO O

a) HYJIIX pa30MKHYTOU CHCTEMBI

0) HyJISIX 3aMKHYTOM CUCTEMBI

B) TIOJIIOCAX PA30MKHYTON CHUCTEMBbI

I') IOJIFOCAX 3aMKHYTOH CUCTEMBI

27

Urto0bl MMHEWHas AUCKPETHas CUCTeMa Obljia yCTOoMUnBa
HE00XOAMMO U IOCTATOYHO, YTOOBI BCE €€ MOTIOCH HAXOIMIINCh

[IK-5.3.1




a) clieBa OT MHUMOM OCH

0) cipaBa OT MHUMOU OCH

B) BHYTPH €IMHUYHOTO Kpyra
I') HA €IMHUYHON OKPY)KHOCTH

28

[IpeobpazoBanue TacTrHA OCYIIECTBIISIETCS TOICTAHOBKOM
a)s <- (z-1)/IT

0)s <- (z-1)/zT

B) S <- (z-1)/(z+1)

r)s <- 2*(z-1)/(z+1)IT

29

IIpu nepeobopy10BaHUHU HENIPEPHIBHBIX PETYISTOPOB C IOMOLIBIO
npeoOpa3oBanus TacTuHa

a) YCTOMYMBBIA HENPEPBIBHBIA MOKET OKa3aThCsl HEYCTOMUYMBBIM
0) HEYCTOMYMBBIN HETIPEPHIBHBIA MOXKET OKa3aThCsl YCTOMYMBBIM
B) YCTOMYMBOCTh U HEYCTOMYMBOCTD BCEI'/1a COXPAHSIOTCS

I') BCE YTBEPXKJICHHs - HEBEpHbIE

30

[Ipu nepeobopyi0oBaHUM PETYISITOPOB HAUOOIBIIYIO TOUHOCTh
o0ecreynBaeT AUCKPETU3aLUs METOA0M

a) Diepa

0) 0OpaTHBIX pa3HOCTEH

B) peoOpazoBanus TacTuHa

I') IpSMBIX pa3HOCTEN

31

I[Tpu nepeoOOpyIOBaHUN PETYIATOPOB METOJIOM OTOOPAXKEHHUS ITOJFOCOB
HOJIFOCA HETIPEPhIBHOM cUcTeMbI () 0TOOpaxaroTcs B MOJI0Ca
IUCKpeTHOM cuctembl (pd) mo mpaBuiry

a)* pd =e”’
6) pd=e""
B) pd=e'
r) pd=e’

32

CuuTaercs, 4To aHAIOTOBas epeaaToyHas PyHKIIUS UMeeT ( Hylel Ha
0ECKOHEYHOCTH, €CIIH TOPS/IOK €€ YHCITUTEIS

a) Ha ( MEHBIIIe MOPSIIKA YUCIUTENS

0) Ha ( OOJBIIE MTOPSIKA YUCTUTEIIS

B) paBeH (]

33

Hpoueccm MCKAY MOMCHTAaMH KBAHTOBAHU MOT'YT OBITH HUCCJIICIOBaHbI
C TIOMOIIBIO

a) mpeoOpa3oBanus Jlamiaca

0) mpeobpaszoBanusi Oypse

B) IpeoOpazoBanus TacTuHa

r) MOIU(HUIIMPOBAHHOTO Z-Tpeodpa3oBaHus

34

[Tpu aneprnoIYecKOM yIpaBICHUH BCE KETAEMbIE MOJTFOCHI
pacroyiaratoTcsi Ha IIOCKOCTH Z

a) clieBa OT MHUMOM ocH

0) cripaBa OT MHUMOM OcH

B) B Touke z=0

I') Ha JMHUYHON OKPYXHOCTH

35

[Ipu aneproguveckoM yrnpaBieHUH

a) mepexoAHbIe MPOIECChl B MOMEHTHI KBAHTOBAHUS 3aKaHUMBAIOTCS 32
KOHEYHOE YHCJI0 TAaKTOB

0) OTCYTCTBYET NepeperyIupoBaHue

B) IIepeperyInpoBaHue He TpeBbIIIaeT 5%

I) nepeperynuposanue He npesbiaer 10%

IIK-3.B.1




36

[Tpu cunTe3e 1UdPOBBIX PETYIATOPOB METOIOM OHUIMHEHHOTO
npeoOpa3oBaHus, KOT/ia OT IUCKPETHOM CUCTEMBI IEPEXOIST K
[ICEBIOHETIPEPHIBHOM, BHYTPEHHSISI YaCTh €AMHUYHOTO Kpyra
oToOpaxaercs Ha

a) JIEBYIO MOJIYIUIOCKOCTh KOMIUIEKCHOM MJIOCKOCTH

0) mpaByro MOJIYIUIOCKOCTh KOMIUIEKCHOM TIOCKOCTH

B) JICBYIO [TOJIOBUHY SITUHUYHON OKPYKHOCTH

I') IpaByIO MOJIOBUHY €AUHUYHON OKPY>KHOCTH

37

HazoBute ocHOBHBIE TpenMyIIecTBa MpuMeHeHus 1udposoro TTHU]]
perynaropa (He MEHee JBYX), ¢ KOTOPBIMU CBS3aHO €ro HIMPOKOE
pacrnpocTpaHEeHHE B IPOMBIIIIEHHOCTH

I1K-3.B.1

38

[lepeunciure pucku, ¢ KOTOPHIMU CBSI3aHO MCIOJb30BaHUE
arnepruoMYECKOro ynpanieHus (Ha30BUTE HE MEHEE JIBYX)

[IK-3.B.1

39

VYKaxkure 11eib, ¢ KOTOPON OCYILECTBIISIETCS IIEPEXOAOT JUCKPETHOHN K
IICEB/IOHETIPEPBIBHOI cuCTEME, IPU CUHTE3€ IU(POBOTO peryasTopa
METOJIOM OMIMHEHHOro mpeodpa3oBaHus

[1IK-4.3.1

40

HazoBure nuana3oH 4acToT, B KOTOPOM IICEBIOYACTOTA, UCIIOIb3YyeMast
1py OMIMHEWHOM NpeoOpa3oBaHUM, «IIPAKTUYECKU COBIIAJAET» C
4acTOTOH

IIK-4.B.1

41

VYKakuTe NOpsI0K U Ha3BaHUE SKCTPAIIONIATOPa, UMEIOIIEro Hanbosee
IIMPOKOE PACIPOCTPaHEHUE HA MPAKTUKE

[IK-5.3.1

42

HazoBure T ypaBHEHHUI, HCIIOJIb3YIOEMBIX JJIsSl ONMCAHUA JIMHEMHBIX
CTAllMOHAPHBIX JUCKPETHBIX CUCTEM B MPOCTPAHCTBE COCTOSIHUM

[IK-5.3.1

43

KakoBo Ha3zBaHue U pa3MEPHOCTb MATPHUIIbI, ONIPEACIIAIONICH
YCTOMYHMBOCTb JINHEWHON CTAalMOHAPHON JUCKPETHOM CUCTEMBI,
3aJlaHHOM CleNyIOIKUMHU ypaBHeHusIMuU? (6 cemecTp)

X[k +1] = Ax[k] + Bu[k]

y[k]=Cx[k]+ Du[k]

43

JIuneinas JAUCKpPCTHAA CUCTCMaA IIPCACTABJICHA B IIPOCTPAHCTBE

cocTostHUiL. (6 cemecTp)
X[k +1] = Ax[k]+ Bu[k]

y[k]= Cx[k]+ Du[k]

[Tepeuncnure MaTpUILbl, ONPEIETAIOIIME YCTOMYMBOCTD CHCTEMBI

44

JIuHeltHast AMCKpETHAs cUCcTeMa MPeICTaBlIeHa B IPOCTPAHCTBE
cocTostHUiL. (6 cemecTp)

X[k +1] = Ax[k]+ Bu[k]
y[k] = Cx[k]+ Du[k]

[lepeuncnure maTpulibl, GOPMHUPYIOIINE BXOIHOM CUTHAI

45

JIuHeiiHas TUCKpETHAs CUCTEMA MPEICTaBIEHA B IPOCTPAHCTBE
cocTostHUi. (6 cemecTp)

X[k +1] = Ax[k]+ Bu[k]

y[k] = Cx[k]+ Du[k]

[lepeuncaure MaTpuibl, popMUpyIOIINE ypaBHEHHUE BBIX0Oa

IIK-3.B.1

46

Ha3zoBute 1Be OCHOBHBIE CTaHAAPTHBIE (DOPMBI, UCTIONB3YEMBIE JUIS
pa3MemIeHNs TOTI0COB KeTaeMON CHCTEMBI IPY MOJAIEHOM
yIipaBJieHUH (6 cemecTp)

47

Vkaxure OCHOBHYIO IIPUYNHY, 110 KOTOpOﬁ B CUCTECMAx YIPABJICHUA C

[1K-4.3.1

[IK-4.3.1




MOJIaJIbHBIM PETYJISTOPOM, IPUMEHSIETCS] HAOII0AatoIIee yCTPOHCTBO

48

Ykaxute crmoco0 BeIOOpa MOIF0COB HAOIIOJATENS MTOJIHOTO TOPSAKA JIIs
3aMKHYTOW JINHEHHON JUCKPETHON CUCTEMBI C PETYIATOPOM U
HaOII01aTeJIeM MOJIHOTO MOPSI/IKA, €CIH MOTI0Ca PETYISTOPa YKe
BBIOpaHbI (6 ceMecTp)

IT1K-4.B.1

[IK-5.3.1

49

VYKaxxuTe 10CIeN0BaATEIBHOCTD JEHCTBUN IIPU UCCIIEIOBAHUN
YCTOMYMBOCTH JIMHEHHON CTAllMOHAPHOU IUCKPETHOM CUCTEMBI,
3aJJaHHOH MepeaaToyHoi QyHKIren

1)Onpenenenus BUaa XapakKTepUCTUUECKOTO YpaBHEHUS
2)HaxoxaeHue KOpHEHW XapaKTepUCTUUECKOIO ypaBHEHUS
3)OnpeneneHre MecTa pacioyioKeHUs MOJIFOCOB HAa KOMIIEKCHOMN
IIJIOCKOCTH

4l IpumeHEeHUST KPUTEPHUS YCTOMIMBOCTH

[1IK-4.3.1

50

VYKaxxuTe 10CIeN0BaATEIBHOCTD JEHCTBUN IIPU UCCIIEIOBAHUN
YIPaBISIEMOCTH OJHOCBA3HON JTMHEUHOW CTAIlMOHAPHON AUCKPETHOMN
CUCTEMBI YIIPABJICHUS, 3aJaHHON B IPOCTPAHCTBE COCTOSIHUI

(6 cemectp)

1)Boruniciienue MaTpuibl ynpaBisieMOCTH

2)Bbruncrienue onpeaeauTesns MaTpULbl yIIPaBiIieMOCTH
3)3axir0o4eHne O BHIPOKACHHOCTH UM HEBBIPOKACHHOCTH MATPULIbI
YIIPaBIAEMOCTH

3)Ipumenenue kpurtepus Kanmana

[1IK-4.3.1

51

VYKaxkurte Mocie0BaTeNIbHOCTh ASHCTBUM ITPU UCCIIEI0BAaHUN
HaO0JII01aeMOCTH OJJHOCBSI3HOM JTMHEHHON CTallMOHAPHOM TUCKPETHON
CHCTEMBI yIIpaBJICHUs], 3aJJaHHOH B IPOCTPAHCTBE COCTOSHUM

(6 cemectp)

1)Brruucnenye MaTpuibl HaOIH01aeMOCTH

2)BblunciieHue onpeaeauTelis MaTpULIbl YIPABIIEMOCTH
3)3akir04eHre O BBIPOXKAEHHOCTH UM HEBBIPOXKAEHHOCTH MATPULIBI
HabJ1t0/1aeMOCTH

4ITpumenenne kpurepust Kanmana

I1K-4.3.1

52

Pacnipenenute mo rpymmnam mpeoOpa3oBaHus, KOTOPbIE PUMEHSIOTCS K
HETIPEPBHIBHBIM U IUCKPETHBIM 00BhEKTaM

1)IIpeo6pa3oBanue Jlamnaca

2)IIpeobpazoBanue Oypre

3)Z-nipeoOpa3oBanue

[IK-4.B.1

53

Pacnipenenvre no rpymnmnaM yCTOWYUBBIE U HEYCTOMYUBBIC JINHEWHBIE
CTallMOHAPHbIE TUCKPETHBIE OOBEKTHI

1)Bce nosmrockl pacnonoxXeHbl BHYTPH €MHUYHOTO Kpyra

2) Bce mosttochl pacnosiockeHbl BHE €TUHUYHOTO Kpyra

3)Bce nomntockl paBHBI HYITIO

4)]lelicTBUTEIILHBIC YACTH BCEX MOJFOCOB 110 MOJIYIIIO OOJBIIE € TMHUIIBI
5)MHMMBIE YacTH BCEX MOJIIOCOB MO MOAYIIO OOJIbINIE €IUMHUIIBI

[IK-5.3.1

54

Pacrnipenenurte mo rpynmnam yrpasisieMble U HEYIIpaBIisieMble
OJTHOCBSI3HbIE JIMHEHHBIE CTAllMOHAPHBIE JTUCKPETHBIE CUCTEMbI
yIpaBJeHUs, 3aJJaHHbIE B IPOCTPAHCTBE COCTOSIHHM (6 ceMecTp)
1)Matpuiia ynpaBiasieMOCTH HEBBIPOKICHHAS

2)Marpuiia ynpaBiasieMOCTH BbIPOXKI€HA

3)Onpenenutens MaTPUIIbl YIPABISIEMOCTH PaBEH HYITIO

4) OnpenenuTeNb MAaTPUIIBI YIIPABISIEMOCTH OOJIBIIE €THHUIIBI

[IK-5.3.1




[lepeyeHb TeM KOHTPOJBHBIX PAadOT MO AUCHUIUIMHE OOYYAIOUIMXCS 3a04YHOM (hOpMBI
00yd4eHus1, mpeacTaBiIeHbl B Ta0mie 19.

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PabOT

Ne i/mm ITepeueHb KOHTPOIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
WH/IMKATOPOB, XapaKTEpU3YIOMIUX dSTanbl (OPMUPOBAHMS KOMIIETCHLUH, COAEpKarcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernmameHTUpYOIIUX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTaluu 00y4JaroImInuXcs
'VAIL

11. Meroauyeckue ykazaHus JJig 00y4YarolUXCsl 0 OCBOCHUIO JUCIIUTUIMHBI

11.1. Meroauueckue ykasaHus A OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe U SICHOE H3JIoKeHHE ydeOHoro marepuana. Ha3HaueHue COBpEMEHHOH JIEKIMM B
paMKax JWCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrO IIO3HaHMS, HOBEHIIMX
JOCTUKEHUI HayyHOUW MbIcau. B yueOHOM mporiecce JIEKIHs BBIIOJIHSAET METO/I0JIOTMYECKYIO,
OpPraHU3alMOHHYIO0 U MHPOPMALMOHHYIO (YHKUMHU. JIeKIus packpbIBaeT MOHATUHHBIN anmapar
KOHKpETHOH o0jacTu 3HaHUdA, €€ NpoOJeMbl, JAeT LEeNbHOE NPEJCTABICHUE O TUCIUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[InaHupyeMble pe3ynbTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

— TIOJYyYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBSA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINPEAEIAETCS LEIEBOM YCTAHOBKON K KaKJJOM KOHKPETHOU TEME;

— TOJy4Y€HHUE OIbITa TBOPUYECKOM pabOThl COBMECTHO C MPEIOIaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IENOBBIX  KAdyecTB, JIIOOBH K  TpeAMETy W
CaMOCTOATEIBHOI'O TBOPYECKOTO MBIIIJICHUSI.

— TOsiBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— IIOJIy4YeHUE 3HAHUM O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM M TEXHUKHM U O
IIPOTHO3€ UX Pa3BUTHsI HA ONMKaiIne rofbl;

— HayyuTbCs METOJMYECKH oOpabaTbiBaTh MaTepuan (BBIACIATH TJIaBHBIE MBICIH H
NIOJIOKEHUSA, MPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATH HX B Pa3IMUYHBIX
bopMynupoBKax);

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

JlekuMOHHBI  MaTepuad MOXKET COINPOBOXKAATHCS JIEMOHCTpAaLMEd ClIalijoB U
UCIIOJIb30BAaHUEM pa3laTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JAUCKYCcCUH 00
0COOEHHOCTSX MPUMEHEHHUS OTJENIbHBIX TEMAaTHK M0 JUCLUIUINHE.

CrpyKTypa npeiocTaBieHHs JEKIIHOHHOI0 MaTepuana:

— Meroas! u cpeacrsa treopun LICY, cBsA3b € 3a1a4aMy peaIbHOTO MUPA;

— Pazpensr Teopun LICY, knaccupukanus pemaeMbix 3a4ad U COOTBETCTBYIOIIUX MM
MOJICIICH;

— Knaccuueckas teopus LICY, ucnonp3zoBanue anmnapara nepeaTouyHbIxX (yHKIUH;

— Cospemennas teopus LICY, MeToap! THHEHHON anreOphl.

11.2. Meroauueckue yKazaHusl Il OOYYarOIIUXCS MO BBITIOJHEHUIO J1a00PaTOPHBIX
pabot

B xone BeimonHeHus n1a0oOpaTOpHBIX pPAaOOT oOOydaromUHCS MAOKEH YIIyOUTh W
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOM METOIMKONM M TEXHUKOU




HKCIIEPUMEHTAa B COOTBETCTBUHM C KBAJU(PHUKAIMOHHONW XapaKTEPUCTUKOM 00ydaromerocs.
BeimonHeHne 1a00paTopHBIX pabdOT COCTOMT M3 KCIIEPHUMEHTATLHO-TIPAKTHYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BrimonHeHue 11a00paTopHBIX PadOT OO0yYarOIIMMCS SIBISIETCS HEOTHEMIIEMON YacThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpeNensieMoil y4eOHbIM IUTAaHOM, U OTHOCHUTCS K CpEICTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIISIYIOIUX OCHOBHBIX 3a/1a4 00y4YaroIerocs:

— T[pHOOpeTeHHE HAaBBIKOB HCCIECIOBAaHHMS IMPOIECCOB, SBICHUH U  OOBEKTOB,
U3y4aeMbIX B PAMKax JIaHHOW JUCIHILTHHBI;

— 3aKpeIUICeHHE, Pa3BUTHE U JETATU3alUsl TEOPETHMUYECKHX 3HAHHM, MOITY4YEHHBIX Ha
TICKITUSX;

— TOJIyueHHE HOBOW MH(OpMAIUH 110 U3y49aeMOH JUCIUILINHE,

— T[pPHOOpETCHHWE  HABBIKOB  CAMOCTOSTEIBHOH  paboThl ¢ J1abOpaToOpHBIM
000py1I0BaHUEM U MPUOOPAMH.

3amanue U TpeOOBaHMA K MPOBEICHUIO JTaOOPAaTOPHBIX PabOT MPUBEICHBI B CIEAYIOUINX
UCTOYHUKAX:

JIMCKPETHBIX CHCTEMBI YIIPABICHHUS : [ DICKTPOHHBIH pecypc] : METOANYECKUE yKa3aHUs K
BBINOJIHEHHIO JTabopaTopHbiX padot / C.-Iletepd. roc. yH-T a3pOKOCM. IPUOOPOCTPOCHUS ; COCT.
M.B. Bypakos, M.C. bpyHoB - DnektpoH. TekcroBbie qas. - CII6. : Uzn-Bo ['YAII, 2018. - 43 c.

Crtpykrypa u hopma otueta o 1abopaTopHOM paboTte

Otuer o naboparopHoii pabore wumeer (OpPMY THIEPTEKCTOBOTO JIOKYMCHTA,
COJIepKAIEro 3aJlaHue Ha JIA00OPaTOPHYI0 padoTy, KpPAaTKUE TCOPETUYECKUE CBEACHUS MO TEMe
paboThl, ONUCaHWEe CXeM | AaJTOPUTMOB, HCIIOJB30BAHHBIX TIIPH BBIIOJHEHUH pabOTHI,
pe3yJIbTaThl BEIYUCIUTEIBHBIX YKCIIGPUMEHTOB B BUIC TPAQHKOB (MarpamMm), a TakyKe BBIBOJIBI
10 UTOTaM IIPOJIEIIaHHOM PabOTHI.

TpebGoBanus K opopMIIEHHIO OTYETa O TabopaTopHOil paboTe

OTueT 1omKEH COAep KaTh TUTYIBHBIN JIUCT, & €T0 COJIEPKAHHUE JOJDKHO OBITH
odopmieno cornacao 'OCT 7.32 — 2017.

HopmartuBHas jokymeHTaIms, Heooxoaumasi Juist opOpMIICHHsI, TPUBEACHA Ha
anektponHoM pecypce ['YAIL: https://quap.ru/standart/doc

11.3. Meroauueckue yka3aHus [UId OOYYalOIIMXCS MO MPOXOXKICHHUIO KypCOBOTO
IIPOEKTUPOBAHHUS/BBIIIOJIHEHUS KYpCOBOM pabOThI

KypcoBoii npoexT/ paboTa mIpoBOAUTCS € LENbI0 (OPMUPOBAHUS Yy 0OYUAIOLIUXCS OIbITA
KOMIIIEKCHOTO PEIICHUsI KOHKPETHBIX 33724 MPO(ECCHOHATBHOM e TeTbHOCTH.

KypcoBoii npoekt/ paboTta mo3BosseT o0yyaromemMycs:

11.4. Meroauueckue YyKka3aHus [UId OOYYAIOLIMXCS IO TPOXOXKIEHHIO KypCOBOTO
IIPOEKTUPOBAHHUS/BBINOJIHEHUS KYpPCOBOM pabOThI

KypcoBoii npoexT/ paboTa mpoBOAUTCS € LENbI0 (OPMUPOBAHUS y 00OYUAIOLIUXCS OIbITA
KOMIIIEKCHOTO PEIICHUsI KOHKPETHBIX 33724 MPO(ECCHOHATBHOM e TeTbHOCTH.

KypcoBoii npoekt/ paboTta mo3BossieT o0yyaromemMycs:

CrpyKTypa HOSICHUTEJILHOW 3alIUCKU KYPCOBOT'O MPOEKTa/ pabOThl

[TosicHuTenpHass 3amucka K KypcoBoH paloTe JOJDKHA CoJepXkaTh —CIeIyroIue
o0s13aTeNnbHbIe pa3/elibl;

1. 3amanHue HA KypCOBYIO paboTy.

2. Kpatkue TeopeTHUeckue CBEICHHUS O METO/AaX W ITOPUTMax, HMCIIOJIB30BAHHBIX B

KypcoBO# paborTe.

3. Pacuernyro wacte — BBIOOp, OOOCHOBaHWE W pacyeT IapamMeTpPOB AITOPHUTMOB
pELIeHNs TOCTABJIEHHOW 3a/1auH.
4. VmuTtanvoHHOE  MOJENUPOBAHWE —  TPOBEPKY IYyTEM  BBIYUCIUTEIHLHOTO

OKCIICPUMCHTA Ka4€CTBa PCHICHUA IMOCTaBJICHHOM 3aga4u.
5. Anammus IMOJTYYCHHBIX PE3YyJIbTATOB BBIYUCIUTCIBHOI'O OKCIICPUMCHTA.


https://guap.ru/standart/doc

6. 3akioucHue.

TpeOoBanus XK 0OPMIICHHIO NOSICHUTEIbHOM 3aIIMCKH KYPCOBOTO NPOeKTa/ padOThI

OT4er JOMKEH CoepiKaTh TUTYIBHBIN JIMCT, a €r0 COACPKaHUE JOIHKHO OBITh
odopmieno coriacHo ['OCT 7.32 — 2017.

HopmaruBHas mokymeHTamwsi, HeoOXoammas s o(opMIIeHHS, TpHUBEIEHA Ha
snekrponHoM pecypce I'YAIL: https://guap.ru/standart/doc

11.5. Meroauueckue yKazaHus JUIsi 0OyJarOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHHOM
paboThI

B Xxoze BBIIOTHEHUS CaMOCTOSTEIBHON PabOThI, OOYUYAIONIUICS BBIMIOIHSAET paboTy 1O
3aJJaHUI0 U TPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICcTBEHHOTO
y4acTusl.

Jia obywarommxcs Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNIbHas paboTa MOXKET
BKJIIOYATh B €051 KOHTPOJIbHYIO paboTy.

B npornecce BBIMOIHEHHSI CaMOCTOSITENBHON paboThl, Yy oOywaromierocst (GopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUHM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, OoO0ecreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TepuOJ OOydYeHHs, IOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBLHOTO YPOBHSL.

MeroauyeckuMH ~ MaTepHallaMH,  HANpaBJSIIOIIMMU  CaMOCTOSITENIBHYIO — paboTy
00y4JarOIUX CASBISIOTCS:

— y4eOHO-METOAMYECKUI MaTepual o JUCLUILINHE;

— METOIUYECKHE YKa3aHHUsS MO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (Ui 00ydJarommxcs
1o 3a04HOU (hopme oOyueHus).

11.6. Metoauueckue yka3zaHus Uil OOy4aroIMXCs IO IPOXOXKICHHUIO TEKYIIEro
KOHTPOJISI YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPHUBAECT KOHTPOJb KadyecTBa 3HAHUUI
00y4aromuxcsi, OCYIIECTBIIEMOT0 B TEYEHHE CEMECTpa C ILIEJbI0 OLICHMBAHMUS XO0/a OCBOEHUS
JUCLUTUINHBI.

Texylmuii KOHTPOJb YCIEBAEMOCTH CTYAEHTOB IPOBOJUTCS IyT€M MOHUTOPUHIA
pe3yJbTaTOB BBINOJHEHUS JAOOPAaTOPHBIX pabOT, KOHTPOJBHBIMH BONPOCAMH Ha 3alluTe
n1abopaTopHbIX paboT, MyTeM MPOBeIeHUsI OOPaTHOM CBSI3U BO BpPEMs ITPOBEICHUS JIEKIIHA.

CBoeBpeMeHHas cllaya OTYETOB MO J1aOOpaTOPHBIM paboTaM U IOJIOKUTEIbHBIN
pe3ysibTaT Ha UX 3alUTe MOXKET YUYHUTHIBAThCA NPU MPOBEACHUM IPOMEKYTOUHOM
aTTeCTallUN.

11.7. Meroauyeckue ykazaHus JJisi OOYYarOUIMXCS MO MPOXO0KICHUIO MPOMEXYTOUHOM
aTTeCTalUu.

[IpomexxyTounast ~ aTTecTasi  OOyYalOIIUXCS  TMPEAYyCMaTpUBaeT  OlLICHUBAHUE
MPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3YyIbTaTOB OO0Y4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
cedst:

— 9JK3aMeH — (opma OILIEHKH 3HaHUM, TONYyYEHHBIX OOYYaIOIIUMCS B IMPOIECce
W3Yy4YEeHUsST BCEH MHUCIUIUIMHBI UM €€ YacTH, HAaBBIKOB CaMOCTOSITEIIFHOU pabOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pEUIeHUs] MPAKTHUECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MEeproJ; HK3aMEHAIMOHHOM CECCHMM W 3aBEPIIACTCS aTTECTAIMOHHOMW OIEHKON «OTIUYHO»,
«XOPOLIOY, KYJOBIETBOPUTEIHLHOY, «HEYIOBIECTBOPUTEIHHOY.

IIpomexxyrounast arrecranus npooautces no @OC, npuseneHHoMy B 1. 10.3 manHOU
paboueii mporpaMMel.


https://guap.ru/standart/doc

Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.
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