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.

(IOIDKHOCTB, Y. CTEIECHb, 3BAHUE)

C.B. Conéunsrit

(MHHUIHAIB, (HaMHITIS)

(moxnuck)

«04» ¢espans 2025

PABOYAS ITPOTPAMMA JJMUCLTATTJIMHBI

((I_[I/I(prBLIC CUCTCMBbI YIIPABJICHU
(HammeHOBaHMe JUCIUILINHEL)

Ko nanmpasieHust moaroTroBKu/

13.05.02
CIEUAIBHOCTH

HanmMeHnoBaHue HaITpaBJICHU
HOHFOTOBKI/I/ CIICOUaJIbHOCTH

CHCLII/IaJ'IBHHe QJICKTPOMCXAHUYICCKHUEC CUCTCMBI

HanmenoBanue DIEeKTpOMEXaHUYECKHE CUCTEMBI CHEIIUAIbHBIX YCTPONCTB U
HAIPaBIEHHOCTH 15631 (112171
®dopma o0yueHus OYHas
'ox mpuema 2025

Canxkr-IlerepOypr— 2025




JIuct cornacoBanust paboueil mporpaMMbl AUCHUTUINHBI
[Iporpammy cocraBui (a)

CT. TIPETI. 04.02.2025 M.C. bpynos

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

ITporpamma onoOpeHa Ha 3acenanuu kadeaps! Ne 31 04.02.2025
«04» despainst 2025 r, mpotokon Ne 3

3aBeayrommii kadempoit Ne 31

I.T.H.,Ipo . B.®. lumakos
(y4. creneHsb, 3BaHHE) (moanuce, nara) (MHUIMANBI, (haMUITHA)
04.02.2025
3amectuTenb qupekTopa HHCTUTYTa Ne3 1o Meroanueckoil pabore
04.02.2025 H.B. PemernukoBa
(OIDKHOCTB, Y4. CTETICHB, 3BaHUE) (moamucek, nara) (MHUIMATEL, GaMuITHs)

04.02.2025



Annoranus

Hucuumnuna «ludpoBble cuctembl ymnpaBieHHUs» BXOAUT B  00pa30BaTEIbHYIO
pPOrpaMMy BBICIIETO 00pa30oBaHUS — MPOTPaMMy CICIHAIUTETA MO0 HAMIPABICHUIO TOITOTOBKU/
crnenuanbHocTH 13.05.02 «CrnenuanbHble 3JIEKTPOMEXAHUYECKUE CHUCTEMBI» HANpPaBICHHOCTH
«OJIEKTPOMEXAHUYECKUE CHUCTEMbl CHELUAIBbHBIX YCTPONCTB UM u3aenuit». [lucnuruinHa
peanmmu3yetcs kadenpoit «Ne31».

JlucuurinHa HareneHa Ha (GOPMHUPOBAHKE Y BBIMTYCKHUKA CIIETYIOIINX KOMITETCHIIUH:

[IK-3 «CnocoOHOCTh y4yacTBOBAaTh B IUIAHUPOBAHUHU, MOJTOTOBKE, BBIMOJIHEHUH U
00paboTKe pe3yabTaTOB HAYYHO-UCCIIEIOBATEIBCKUX U OMBITHO-KOHCTPYKTOPCKHUX PaboT»

[IK-4 «CnocoOGHOCT, ydacTBOBaTh B  JKCIUTyaTallMM  AJIGKTPOTEXHUYECKUX U
AJIEKTPOIHEPIETUUECKUX YCTPOUCTB, CIICHUAIBHBIX DJIEKTPOMEXaHUYECKUX CUCTEM

[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
ONMCAHUEM, aHAJIM30M U CHHTE30M ITU(POBBIX CUCTEM YIIPABIICHUS.

[IpenogaBanue NUCHUIUIMHBI TpPEeIyCMaTpUBAeT cleAyromue (OpMbl OpraHU3aliu
y4eOHOro mpoIriecca: JISKIUH, 1a00paTopHbIe paboThI, CAMOCTOSATEIbHAS padoTa 00yJaroIIerocs,
KOHCYJIbTAIIHH.

[IporpamMmmMoit AMCHUIUIMHBI MPEAYCMOTPEHBI CIEAYIONIME BHUIbI KOHTPOJIS: TEKYIIHI
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

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

SA3bIK 00yUYeHUs 10 AUCIUIUIMHE «PYCCKUH »



1. TlepedeHb MIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 1O AUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

[udpoBsie cUCTEeMBI yIpaBICHUS HAXOAST MIUPOKOE MPUMEHEHUE B MPOMBIIIJICHHOCTH,
YTO CBS3aHO C IMMOBCEMECTHBIM MCIIOJb30BAaHUEM BBIYUCIUTEIIBHOW TEXHUKH. DTUM O00YCIIOBJICHA
[EJIeCO00Pa3HOCTh YIIyOICHHOTO U3YydeHUs TUCIUIUTNHBI «L[npoBbie CUCTEMBI yIIpaBICHHS» B
paMKax MoArotoBku mno crnenuaibHOoCcTH «13.05.02 «CnenuanbHble 3JIEKTPOMEXAHUYECKUE
CHUCTEMBI». B 001acTH BOCHHTAHUS JIMYHOCTH I[E€IBIO IOATOTOBKHM II0 JAHHOW IMCIUILINHE
SABJISICTCS. (POPMUPOBAHUE COIMAIBHO-TUYHOCTHBIX M OOIIEKYIbTYPHBIX KOMIICTCHIIMH, TaKHX
KauyeCTB, KaK IeJICYyCTPEMIICHHOCTh, OPraHU30BaHHOCTh U TPYyI0It00ue.

1.2. JlucumruiiHa  BXOIUT B  COCTaB  4YacTH, (OPMHPYEMOH  yYaCTHUKAMH
00pa30BaTeIbHBIX OTHOIIEHWH, 00pa30BaTENIbHON MpOrpaMMbl BBICIIETO0 00pa3oBaHus (panee —
OII BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJILTATOB OOYUEHUS O JUCHIUTUIINHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AUCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0anaTh CIEAYIOUTUMU
KOMITETCHIIMAMH WJIM WX 4acTsAMU. KOMIIETCHIIMM M WHIMKATOPBI UX JOCTUKEHUS IIPUBEIACHBI 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 UCKYCCTBEHHOI'O MHTEJIEKTa

UCCJIEIOBATENbCKUX U

OIIBITHO-

KOHCTPYKTOPCKUX paboT

ITK-4 CriocobHOCTB

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

JKCIUTyaTaluu JIOKYMEHTBI 110 3KCIUTyaTalluu

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

YCTPOMCTB, TEXHUUYECKUX CPEACTB aBTOMaTU3UPOBAHHBIX

CIEUAJIbHBIX CUCTEM YIPABIIECHUS TEXHOJIOTHUECKUM

AIIEKTPOMEXAHUYECKUX MIPOLIECCOM

CUCTEM

[TK-5 CnocobHoCTh

HCII0JIb30BAaTh

TEXHUUYECKHE CPECTBA

JWUT 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 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYarOIIUMUCS
IPY U3YYCHUHU CIICAYIOIIMX JTUCLUILINH:
— 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 APYTUX AUCHHUILINH:
— Texuuueckoe O6CJIy)KI/IBaHI/I€ 1 PEMOHT CIICHUAJIBHBIX 3JICKTPOMCXAHNYCCKUX CUCTEM;

— Oobecneuenne 06e30macHOCTH (HYHKIIMOHHPOBAHUS CHEIHMAIBHBIX 3JIEKTPOMEXaHUYECKUX
CHCTEM.

3. O0BeM U TPYIOEMKOCTh JUCIUTUINHBI
Jlaraple 00 00mEeM oO0beMe TUCIUIUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCIUILTHHE (M paclpeie]ieHue 3TOH TPYAOEMKOCTH 110 CEMeCTpaMm) MPeCTaBICHbI 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:
nexum (JI), (gac) 17 17
npakTuueckue/ceMunapckue 3anarus  (I13),
(gac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoii npoekT (pabdota) (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 JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJOEMKOCTH JUCIUILTHHBI IO pa3esiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTITUHBI ¥ KX TPYJAOEMKOCTh TIPUBEEHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Pasgensl, TEMBI JUCIIUTUIMHEL 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. AHATU3 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 MOArOTOBKA 3aKIIOYACTCSl B HEMOCPEICTBEHHOM  BBIIOJHEHUU
Oo0y4yaromMUMHUCs  OMNpENEeNeHHBIX  TPYNOBBIX  (YHKUMH, CBSA3aHHBIX C  Oya;ymei
po¢eCCHOHATIBHOM 1€ TEbHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHI MIPUBEICHO B Ta0OHIIC 4.

Ta6mmma 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 HUMPOBBIX cucteM. KBaHTOBaHHE
HENpPEpBIBHBIX CcHUrHAJIOB. KBaHTOBaHue 10 BpeMeHM U YypoBHIO. Teopema
Korenbnukosa-lllennona. I{u¢posble 3akoHbl yrnpaBineHus. Onucanue paOOTHI
udpoBoii yactu. OneparopHele Mojienu. BoccTaHOBIEHHE HENPEPHIBHBIX CUTHAJIOB.
[TonsiTne sxcrpanosstopa. UKcaTop HYJIEBOro nopsaka. /[pyrue skCcTpanoasaTopsl.

MareMaTnueckoe ONUCaHNue JUCKPETHBIX CUCTEM.

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

Y CTOMUNBOCTD M KAUECTBO JUCKPETHBIX CUCTEM.

3 VYcroituuBocth 1o A.M. JIsinmyHOBY. Y CTOWYMBOCTH JIMHEWHBIX TUCKPETHBIX CUCTEM.
Anrebpanueckue Kputepuu yctounBocTH. Kpurepuit Muxaiinosa st JUCKpETHBIX
cuctem. Kpurepuii HalikBucrta /U1 JUCKPETHBIX CUCTEM. 3anachl yCTONYUBOCTH.
WHuTerpanbHble OKa3aTeau KayecTBa.

AHanIn3 AUCKPETHBIX CUCTEM.

4 JluckpeTu3anys HenpepbIBHBIX MporieccoB. KBaHTOBaHME HENPEPHIBHBIX (YHKIIUH.
Boccranosnenue HenpepbIBHBIX QyHKIMI. MoauduurpoBanHoe z-peodpa3zoBaHue.
AHaJ0roBble MOJIENIN JUCKPETHBIX CUTHANIOB. AHAJIOTOBAasi MOJIEJIb HKCTPANOISATOpA.
HmnynbcHas MOJIENb IUCKPETHOTO cUrHaia. JlMCKpeTu3anys UMITYJIbCHOM CUCTEMBI.
JuckpetHas mozenb 00beKTa C 3KcTpanoysaTopoM. Ilporeccsl Mexay MOMEHTaMH
kBaHTOBaHUsA. CKpbIThIE KoJieOaHusl. PoOacTHOCTS.

Cunre3 uudpoBBIX PEryIsTOPOB.
5 [TepeoOopynoBaHue HEMPEPHIBHBIX PErylsTOpoB. YHCIEHHOE WHTETrpUPOBAHUE.
YacroTHast Koppekius. YcroiumBocTh perynstopa.  OtoOpaxkeHue Hyned u




notocoB. DUKTUBHOE KBAHTOBaHUE. ANIIPOKCUMAIM YaCTOTHOW XapaKTEPUCTUKH.
OntumanbHOe niepeobopynoBanue. Perymnsropsl Hu3Koro nopsaaka. Ludposoit ITH]]
perynsTop. Anepuoanueckoe ynpasieHue. [Iponeccsl MUHUMaNbHOM IJTUTEIBHOCTH.
CuHre3 perynsropa mo 3TaJoHHONH Mmojenu. CHHTE3 C MOMOIIBI0 OUIMHEHHOTO
npeoOpa3zoBaHusi. AJITOPUTM CHHTE3a PETyJIATOpa ¢ ucrnojb3oBanueM JIAOYUX

JluckpetHble 1 U(POBBIE CUCTEMBI B MMPOCTPAHCTBE COCTOSIHUM.

VYpaBHEHUsI COCTOSIHHUSI AMCKPETHBIX CHCTEM. PenieHue ypaBHEHUN COCTOSHUSA.
JuckpeTusanusa  METOJAOM  MATPUYHOM  DKCHOHEHTHIL.  YIPaBIAEMOCTb U
Habmotaemocth. Kpurepun ynpasnsiemoctd U HabmonaeMoctd. CuHTe3 HUPPOBOTO
MOJAJIBHOIO YINpaBJI€HUsA. MOJAIbHOE YINPABJIEHUE NPU HEMOJHBIX H3MEPEHHUSX.

Cunres undpoBoro HabJI01ATENS TOJHOTO MOPSAKA.

4.3. Tlpaktuyeckue (CEMUHAPCKUE) 3aHITHS

Tembl NpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B Ta0IHUILIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

N3 aux No
Ne | Tewmsl npaktudeckux | @opmel IpakTU4ecKuX | TpyaoeMKOCTh, |IIPAaKTHYECKOM |pasnena
/o 3aHATHI 3aHATUAI (gac) MIOJTOTOBKH, | TUCIIMII
(dac) JIUHBI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO
|
Bcero
4.4, JlabopaTopHBbIC 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
(gac) 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 | Hudposoit [N/ perynstop 4 4 5
6 | LludpoBbie cuCTEMBI B TPOCTPAHCTBE 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 YIPABIICHUS; BBIOJIHEHUS CHHTE3a IU(PPOBOTO PEryiaTopa,

Hay4YHO-TEXHUYECKUX OTYETOB I10 pe3ysbTaraM uccienoBannii CAY.

KadeCTBa, OBJIaACHHC HABbBIKAMH IIOATI'OTOBKH




YacoB npakTuyeckoi noarotoku: 17
[IpuMepHBIe TeMBbI 3alaHU Ha KypCOBYIO paboTy nmpuBeaeHsl B pazaeine 10 PIT/I.

4.6. CamocrosTenpHas 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
nucuurnabl (TO)

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

IToaroroBka K MpoOMeEXyTOUHOU

arrectanuu (I1A) 5 5

Bceero: 21 21

5. IlepeuyeHnb y4eOHO-METOAMYECKOTO OOSCTICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)
Y4eOHO-METOIMUECKUE MAaTEPHAIbI IS CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCS YKa3aHbI B
. 7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUE€OHBIX U3TaHUN
[lepedyeHb MeUaTHBIX U DJEKTPOHHBIX y4eOHBIX M3IaHUI MPUBEIEH B TaOIUIE 8.
Tabnuua 8— [lepeyeHp Me4aTHBIX U AJIEKTPOHHBIX YUEOHBIX MU3AaHUMN

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 a3poOKOCM.
npuOOPOCTPOCHUS. - DIEKTPOH. TEKCTOBBIE
nman. - CII6. : U3g-Bo I'YAIL 2019. - 113 c.

JluckpeTHble HHPOPMAIIHOHHO-
U3MEpUTENbHBIE CUCTEMBIL: yueb. mocodue / P.
H. Manaxanos ; C.-Iletep0. roc. yH-T
a3POKOCM. MPHOOPOCTPOCHHUS. - DIIEKTPOH.
TexkcToBEIe naH. - CIIO. : U3n-Bo I'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 [UIi OCBOCHUS THCIHILINHEI
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. [lepeyenp mporpaMMHOr0 0OECHEUeHUs, HCIOJIb3YEeMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTeNILHOrO Mpolecca M0 AUCLUIINHE.
[lepedeHp UCONB3yeMOr0 MPOrPaMMHOT0 obecrieueHus npejacrasieH B Tabuuie 10.

Ta6ymma 10— [Tepeyersr mporpaMmmMHOTo oOecrieueHus

Ne i/ HanmeHnoBaHue

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. MarepuanpHO-TeXHHYECKas 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH 0a3bl, HEOOXOIUMOW Ui  OCYIIECTBJICHUS
00pa30BaTeIILHOTO TpoIiecca MO TUCIUTUIHHE, TIPECTaBIeH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHallbHO-TEXHUUECKON 06a3bl

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 CPEACTBAJIS TPOBEIACHHS MPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB JAJIsl TPOBEACHUSI POMEKYTOYHON aTTeCcTalluu

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




10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B TeueHne cemecTpa MOXKET UCIOIB30BaThCS
100-6amtpbHast ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBUja
UCTIOJIB30BaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJIBHBIM HOPMATHBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHITUH

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

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepua;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

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

— yMeJ0 000CHOBBIBAET U apTYMEHTUPYET BBIIBUTACMBIC UM HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX 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 NPAKTHYCCKON JESITEIHHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAy4YHbBIC TOJI0KCHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOH CIIeIMaTN3UPOBAHHBIX TTOHSITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyarouuiicss yCBOMJI TOJBKO OCHOBHOW IPOrpaMMHBIN MaTepual,
II0 CYIIECTBY M3JIaraeT €ro, ONMpasCh HAa 3HAHUSA TOJBKO OCHOBHOM
JIUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUU 3HAHWUU
HallpaBJICHUS,

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJI0KEHUS;

— 3aTpyaHsieTcs B GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— 9YaCTMYHO BIAJECET CUCTEMON CIIENMAIN3UPOBAHHBIX OHITH.

«y/IOBJIETBOPUTEITHHOY
«BaYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTENBHOW YacTH MPOrPaMMHOTO
MmarepHaa;

— JIONYCKaeT  CYLIECTBEHHblE  OWIMOKM W  HETOYHOCTH  IIpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITBIBAET TPYIHOCTH B MMPAKTHYECKOM IPUMEHEHNUHN 3HAHU;

— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

«HEY/IOBJICTBOPHTEIIHHOY
«HE 3aUTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeIcTaBIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 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 [IAC 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 [lonsiTue skcTpamnonsTopa I1K-5.3.1
9 duKcaTop HYJECBOro MOpsIKa 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
nanpuetimem 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 HaiikBucra qs 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 Hyseil u nomtocos mpu [THP I1K-4.3.1
27 AneproIu4ecKoe yrpaBieHHe [1K-4.3.1
28 CuHTe3 ¢ TOMONIbI0 OUITMHEIHOTO MpeoOpa3oBaHus I1K-4.3.1
29 MomudunmpoBanaoe Z-nmpeoOpa3oBaHme I1K-3.B.1
30 AHaNoroBbIe MOJIEIN JUCKPETHBIX CUTHAJIOB 11K-4.3.1
31 AHazorosasi MOZI€JIb HKCTPAINOJISITOPA [1K-4.3.1
32 HMnynbcHast MOJIeNb JUCKPETHOTO 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 Annpokcumanus 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 JlMcKkpeTHbIN HabJII0JaTeb COCTOSIHUS I1K-5.3.1
Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuie 16.
Tabmuma 16 — Bonpocs! (3agaun) s 3adera / qudd. 3adera
Kon
Ne n/mt Ilepeuens BonpocoB (3aga4) it 3aueta / nudd. 3agera JHKaTOpa

Y4eOHbIM MJIaHOM HE IPETYCMOTPEHO

[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/BBIIOIHEHHUS KYPCOBOM

1

Cunres nudposoro [TN]] perymnstopa 1jist 3a1aHHOTO 00BEKTa




CuHTE3 KOPPEKTUPYIOIIET0 YCTpoicTBa ¢ momorpio W-npeobpazoBaHus

CuHre3 udpoBOTro PerynsaTopa COCTOSIHUS IS 3aJJaHHOT0 00BEKTa

CuHre3 nudpoBoro MoIaJbLHOTO PEryasTopa AJis 3aJJaHHOT0 00bEeKTa

gl wN

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

AmnanoroBeie CAY Takxe Ha3bIBalOT [1K-3.B.1
a) HU(ppPOBBIMU
0) TMCKPETHBIMU
B) THOPUIHBIMA
T') HEMPEPHIBHMHU

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) HETIPUPBIBHBIN CUTHAT B TUCKPETHBIN
0) AUCKPETHBII curHai B HudpoBoi

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) pasnoxxeHneM B psn Dypoe

KBaHTOBaHWE IO YPOBHIO OCYIIECTBIISETCS
a) BBIOOPOM OTJENIbHBIX OTCUETOB

0) okpyriaeHueMm™

r) punbTpanuei

1) 3a/IEp>)KKOM Ha TOJI TaKTa

CucTeMbl ¢ KBAaHTOBAHUEM I10 BPEMEHU OTHOCAT K KJIaccy
a) CTallMOHAPHBIX 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 BOCCTAHOBJIEH CUTHAII 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 AUCKPETU3AINH

11

JInHEeNHBIN 3aKOH yIPABJICHUS IIPU KOTOPOM HCIIONIB3YIOTCS TOJIBKO
3HAa4YeHUs1 BXOAHOM MOCIIe10BaTeIbHOCTH Ha3bIBAETCS

a) aBTOPErPECCUBHBIM IPOLIECCOM

0) CKOJIB3SIIIIUM CPETHUM

I') OIIEpaTOM CIBUTA

1) TNHEWHON CBEPTKOMN

12

JInHEeNHBIN yIIpaBiIeHUs 3aKOH IIPU KOTOPOM HCIIOJIB3YIOTCS TOIBKO
IpebIAYIINE 3HAUeHUS BBIXOHOM 110C/Ie10BAaTEIbHOCTH 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
(ukcaTopa HyJIEBOTO MOPSIKA

a) HE BO3HUKAET 3ama3/bIBaHUs

0) BO3HUKAET 3ama3/bIBaHNE Ha T0JI TAKTa

0) BO3HMKAET 3ama3/ibIBaHNe Ha OJMH TaKTa

0) BO3HUKAET 3ara3/IbIBaHue Ha YETBEPTh TAaKTa

15

AprymeHT pemier4atoit GyHKIIUU 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 YUCIOBON
IIOCJIEZI0BATEILHOCTU HA3bIBAIOT

a) OPUTHHAJIOM

0) n300pakeHrueM

I') JMHEHMHON CBEPTKON

1) UMITYJIbCHOM (QyHKIHEH

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 NTepBOi (DYHKIIMK HA BTOPYIO

19

J1J1s1 BOCCTaHOBJICHUSI OpUTHHAIIA Z-TIpe0o0pa3oBaHUs IPHUMEHSETCSI
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 (pyHKIMEH

0) Z-npeoOpa3oBaHUE UMITYIILCHON (QYHKIIUH

B) CBepTKa BBIXOHOTO CUTHAJIA M UMITYJIBCHON (PYHKIHH

) Z-nipeoOpa30BaHKE MEPEXOTHON HYHKIIUH

21

Cucrema 3a7aHa IMCKPETHOM MepeaaTouHon (QyHKIHen
W(z2)=(2z+1)/(3z-1), naiiT HynHu (zero) u mMoJroCkl (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 UH(MOPMAITUH

23

Pa3oMkHyTas cucreMa uMeeT TMCKPETHYIO MEPENATOUHYI0 (QYHKIUIO
W(z),Torna 3aMKHyTasi € IMHUYHOM OTPUIATEIIBHOIN 00paTHOI CBSI3bIO
cuctema OyJeT UMETh MepelaTOuHyI0 (YHKIUIO

a) 1/(1-w(z))

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

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

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

24

YroObl MPUMEHUTH KpUTepHit MuxaiiinoBa Juist TMHEHHON CTallMOHAPHOMN
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 Pa3OMKHYTOW CHCTEMBI
0) XapaKTepUCTUYECKOTO YPaBHEHUS 3aMKHYTON CHCTEMBI
B) IiepeaTOYHON (QYHKIIUU Pa30MKHYTOW CUCTEMBI

I) nepeAaToyHoN (YHKIIMU 3aMKHYTOW CUCTEMBI.

26

YroObl mpuMeHUTh KpuTepuil HaiikBucra 1151 HeycTOWYMBON
JTMHEWHOW CHUCTEMBI, KpoMe BHJ1a caMoro rojorpada HaiikBucra
HY>KHO UMETh HH(POPMAIIHIO O

a) HYJIIX pa30MKHYTOU CHCTEMBI

0) HyJISIX 3aMKHYTOM CUCTEMBI

B) TIOJIIOCAX PA30MKHYTON CHUCTEMBbI

I') IOJIFOCAX 3aMKHYTOH CUCTEMBI

27

UrtoObl TMHEWHas AUCKPETHAs CUCTeMa Obljia yCTOMYMBa
HE00XOAMMO U IOCTATOYHO, YTOOBI BCE €€ MOIIOCH HAXOIMINCh

[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) HEYCTOMYMBBIA HETIPEPBHIBHBIM MOXKET OKa3aThCsl YCTONYMBBIM
B) YCTOMUYMBOCTh U HEYCTOMYMBOCTh BCEI'/1a COXPAHSIFOTCS

I') BCE YTBEPXKJIEHHsI - HEBEpHbIE

30

[Ipu nepeobGopyi0oBaHUH PETYIISITOPOB HAUOOJBIIYIO TOUHOCTD
o0ecreynBaeT AUCKPETU3aLUs METOA0M

a) Diepa

0) 0OpaTHBIX pa3HOCTEH

B) peoOpazoBanus TacTuHa

I') IpSMBIX pa3HOCTEN

31

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

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

32

CuuTtaercs, 4To aHAIOTOBas epeaToYHas PyHKIIUS UMeeT ( HyJel 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 ObLITH HUCCIICIOBaHbI
C TIOMOIIBIO

a) mpeoOpa3oBanus Jlamiaca

0) mpeobpaszoBanusi Oypse

B) IpeoOpazoBanus TacTuHa

r) MOIU(HUIIMPOBAHHOTO Z-Tpeodpa3oBaHus

34

[Tpu aneprnoYecKoM yIpaBICHUH BCE KETAeMbIE MTOTFOCHI
pacrioyiaratoTcsi Ha IIOCKOCTHU Z

a) clieBa OT MHUMOM OCH

0) cipaBa 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 PErYIATOPOB METOIOM OHIIMHEHHOTO
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), ¢ KOTOPBIMHU CBSA3aHO €r0 IIHPOKOE
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
TIICEB/IOHETIPEPBIBHOI cucTeMe, PU CUHTE3€e LIU(PPOBOTo perynsropa
METOJIOM OMIMHEHHOro NpeoOpa3oBaHUsI

[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 MOPsIIOK M Ha3BaHHE HKCTPAIOISATOPA, UMEIOIIEro Hanboee
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 Ha3zBaHu€ U pa3MEPHOCTb MATPHUIIbI, ONIPEACTIAIONICH
YCTOMYHMBOCTb JIMHEWHOM CTAllMOHAPHON JUCKPETHON CUCTEMBI,
3aJlaHHOM CleNyIOIKUMHU ypaBHeHusIMuU? (6 cemecTp)

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

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

43

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

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

[Tepeuncnure MaTpUILbl, ONPEIETAIONINE YCTOMYMBOCTh 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

JIuHeitHas TUCKpETHAs CUCTEMa MPEICTaBICHA B TPOCTPAHCTBE
cocTostHUi. (6 cemecTp)

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

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

[Tepeuncnure maTpulibl, GopMHpYOIINE YpaBHEHHE BBIX0/1a

IIK-3.B.1

46

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

47

Vkaxure OCHOBHYIO IPUYNHY, I10 KOTOpOfI B CUCTCMax YIIPaBJICHUS C

[1K-4.3.1

[IK-4.3.1




MOJIaJIbHBIM PETYJISTOPOM, IPUMEHSIETCS] HAOII0AatoIIee yCTPOHCTBO

48

Ykaxute crmoco0 BeIOOpa MOIF0COB HAOIIOJATENS MTOJIHOTO TOPSAKA JIIs
3aMKHYTOM JINHEHHON JUCKPETHON CUCTEMBI C PETYJISITOPOM U
Ha0JI01aTeJIeM TTOJIHOTO MOPSIIKA, €CITH MOJIF0Ca PETYIIATOPA YiKe
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)HaxoxaeHne KOpHEW XapaKTepUCTHUECKOIO ypaBHEHUS
3)OnpeneneHre MecTa pacioyioKeHUs MOJIFOCOB HAa KOMIIEKCHOMN
IIJIOCKOCTH

4l IpumeHEeHUST KPUTEPHUS YCTOMIMBOCTH

[1IK-4.3.1

50

VYKaxxuTe 10CIeN0BaATEIBHOCTD JEHCTBUN IIPU UCCIIEIOBAHUN
YIPaBISIEMOCTH OJHOCBSI3HOM JIMHENHOW CTAallMOHAPHOM JUCKPETHOU
CUCTEMBI YIIPABJIEHUS, 3aJaHHON B IIPOCTPAHCTBE COCTOSIHUI

(6 cemectp)

1)Boruniciienue MaTpuibl ynpaBisieMOCTH

2)Bbruncrienue onpeaeauTesns MaTpULbl yIIPaBiIieMOCTH
3)3axiro4ueHre O BHIPOKACHHOCTH UM HEBBIPOKIACHHOCTH 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)BbluniciieHue onpeaeauTelis MaTpULIbl YIPaBIIEMOCTH
3)3akir04eHre O BBIPOXKAEHHOCTH UM HEBBIPOXKAEHHOCTH MATPULIBI
HabJ1t0/1aeMOCTH

4ITpumenenne kpurepust Kanmana

I1K-4.3.1

52

Pacnipenenute o rpymmnam npeoOpa3oBaHus, KOTOPbIe TPUMEHSIOTCS 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 nomrock! pacnonokeHbl BHYTPH €JMHUYHOTO Kpyra

2) Bce nosnttochl pacnoiockeHbl BHE €TUHUYHOTO Kpyra

3)Bce nomtockl paBHBI HYITIO

4)]1eficTBUTEIIbHBIC YACTH BCEX TOIFOCOB IO MOJIYIIIO OOJIBIIE € THHUIIBI
5)MHMMBIE YacTH BCEX MOIIOCOB M0 MOAYIIO OOJIbIIIE €IMHUIIBI

[IK-5.3.1

54

Pacrnipenenurte mo rpynmnam yrpasisieMble U HEYIIpaBIisieMble
OJIHOCBSI3HBIE JIMHEIHBIE CTALIMOHAPHBIE IUCKPETHBIE CUCTEMBI
yIpaBJeHUs, 3aJJaHHbIE B IPOCTPAHCTBE COCTOSIHHM (6 ceMecTp)
1)Marpuiia yrpaBiisieMOCTH HEBBIPOXKICHHAS

2)Marpuiia ynpaBiasieMOCTH BbIPOXKI€HA

3)OnpenenuTens MaTPULBI YIIPABIIIEMOCTH PaBEH HYIIIO

4) OnpeniennTenb MaTPULIbl YIPABISIEMOCTH OOJIbIIE €TUHUIIBI

[IK-5.3.1




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

Tabmuna 19 — [lepedeHb KOHTPOIBHBIX PabOT

Ne i/mm ITepeueHb KOHTPOIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckie  MaTepuaibl,  ONpEACNSolUe  MPOUEAYpbl  OICHUBAHUS
WH/INKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEp)KaTcs B
JIOKAJIbHBIX HOpMaTuBHBIX akTax [YAIL, pernmameHTUpYOIIUX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MIPOMEKYTOUYHON aTTeCTallMi 00y4YaroInuXcs
'VAIL

11. Meroaudeckue yKazaHus Uit 00YJIArOIIUXCS IO OCBOCHUIO TUCITUTLIAHBI

11.1. Meroauueckue yKazaHus I OOy4aroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuaia

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOIO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe U SICHOE H3JI0KeHHe ydeOHoro marepuana. Ha3HaueHue COBpPEMEHHOH JIEKLMU B
paMKax JWCHUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALHIO TIO TeME, 2 B OCBOCHHUH
(byHaaMeHTalbHBIX MpoOJeM JUCHMIUIMHBI, METOJOB HAayyHOrO IIO3HaHMS, HOBEHIIMX
JOCTHKEHUI HaydyHOUW MbIciu. B yueOHOM mporecce JeKIusl BBINOIHSIET METOAO0JIOTHYECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIMU. JIeKIUs packpbIBaeT MOHATUIHBIN anmapar
KOHKpETHOH o0jacTu 3HaHUdA, €€ NpoOJeMbl, JAeT LEeNbHOE NPEJCTABICHUE O TUCIUILIMHE,
IIOKAa3bIBAET B3aUMOCBS3b C IPYTUMU JUCLUAIIIIMHAMM.

[InaHupyeMble pe3yibTaThl IPU OCBOEHUU 00YYaIOUIMMUCH JIEKIIMOHHOTO MaTepuaa;

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

— TOJy4Yy€HHE ONbITa TBOPUYECKOMN pabOThl COBMECTHO C MPEIO/IaBATENEM;

— pasBuTHE TNPO(ECCHOHATHHO-IETOBBIX  KadecTB, JIIOOBM K  TIpeAMETYy U
CaMOCTOATEIBHOI'O TBOPYECKOTO MBIIIJICHUSI.

— TOsiBJIeHHE HEOOXOAMMOro HHTEpeca, HE0OX0AUMOTO Il CAMOCTOSITEIbHON pabOThI;

— IIOJIy4YeHUE 3HAHUM O COBPEMEHHOM YPOBHE pPa3BUTHS HAYKHM M TEXHUKHM U O
MIPOTHO3€ UX Pa3BUTHsSI Ha OJMKaiIiye rofbl;

— HayuyuTbCs METOJUYECKH oOpabaThiBaTh MaTepuan (BBIACIATH TJaBHBIE MBICIH U
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
HCIIOJIb30BAaHUEM pa3aTOYHOrO0 MaTepuaja IpH MPOBEIEHUU KOPOTKHX JHUCKYCCHUIl 00
0COOEHHOCTSX MPUMEHEHUS OTJENBHBIX TEMATHK M0 JUCIUTUINHE.

CrpyKTypa NpeaocTaBiIeHUs JEKIIMOHHOTO MaTepHraa:

— Meroas! u cpeacrsa reopun LICY, cBA3b € 3a1a4aMu peajlbHOTO MHUPA;

— Pazpensr Teopun LICY, knaccudukanus pemraeMblx 3aJad U COOTBETCTBYIOIIUX MM
MOJICIICH;

— Knaccuueckas teopus LICY, ucnonp3zoBanue anmnapara nepeaTouyHbIxX (yHKIUH;

— Cospemennas teopus LICY, MeToap! THHEHHON anreOphl.

11.2. Meroauueckue yKazaHus Il OOYYarOIIMXCS MO BBITIOJHEHUIO JT1a00PaTOPHBIX
pabot

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




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

BrimonHeHue 11a00paTopHBIX PadOT OO0yYarOIIMMCS SIBISIETCS HEOTHEMIIEMON YacThIO
U3yYeHHs] JUCHMIUIMHBL, OIpeNensieMoil y4eOHbIM IUIAaHOM, M OTHOCHUTCS K CpEICTBaM,
00eCTIeYMBAIOIINM PEIICHUE CIISIYIOIUX OCHOBHBIX 33/1a4 00yJYaromerocs:

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

— 3aKpeIUICeHHE, pa3BUTHE W JETAM3alUs TEOPETHUYECKUX 3HAHUM, MOJYyYCHHBIX Ha
TICKITUSX;

— TOJIyueHHE HOBOM MH(OpMAINH 110 U3y4aeMOH JTUCIUILINHE,

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

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

JIMCKPETHBIX CHCTEMBI YIIPABJICHUS : [DIEKTPOHHBIN pecypc] : METOIUYECKIE 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 1adopaTopHOM paboTe

Otuer o naboparopHoii pabore wumeer (OpPMY THIEPTEKCTOBOTO JIOKYMCHTA,
COJIepKAIEro 3aJlaHue Ha JIA00OPaTOPHYI0 padoTy, KpPAaTKUE TCOPETUYECKUE CBEACHUS MO TEMe
paboThI, ONMCaHWE CXeM | AaJTOPUTMOB, HCIIOJIB30BaHHBIX TIPU BBHIMOJHEHUH PadOTHI,
pe3yJIbTaThl BEIYUCIUTEIBHBIX YKCIICPUMEHTOB B BUJIC TPaQUKOB (IMarpamMm), a TaK)Ke BBIBOJIBI
10 UTOTaM IIPOJIEIIaHHOM PabOTHI.

TpebGoBanus K opopMIIEHHIO OTYETa O TabopaTopHOil paboTe

OTuer nOIKEH COAEPIKaTh TUTYIBHBIN JIUCT, @ €T0 COJCPKAHUE JTOJDKHO OBITH
odopmieno cornacao 'OCT 7.32 — 2017.

HopmartuBHas joKkyMeHTaIwst, HeoOxoaumasi Jutst opOpMIICHHsI, TPUBEACHA Ha
anekTpoHHOM pecypce ['YAIL: https://guap.ru/standart/doc

11.3. Meroauueckue yka3aHus [UId OOy4YalOLIMXCA IO IMPOXOXKJIEHHIO KYpPCOBOTO
IIPOEKTUPOBAHHUS/BBINOJIHEHUSI KYpPCOBOM pabOThI

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

KypcoBoii npoekt/ paboTta mo3BosseT o0yyaromeMycs:

11.4. Metoauueckue yka3aHus [Uid OOYYalOIIMXCS IO HPOXOXKICHHUIO KypCOBOTO
IIPOEKTUPOBAHHUS/BBINOJIHEHUS KYpPCOBOM pabOThI

KypcoBoii npoexT/ paboTa mpoBOAUTCS € LENbI0 (OPMUPOBAHUS y 00OYUAIOLIUXCS OIbITA
KOMIIJIEKCHOTO PEIICHUsI KOHKPETHBIX 33724 MPOPEeCCHOHATBHOMN eI TEIbHOCTH.

KypcoBoii npoekt/ paboTa mo3BoseT 00y4aromeMycs:

CrpyKkTypa NOSICHUTEJIHOW 3alIUCKU KYPCOBOT'O MPOEKTa/ paboThl

[TosicHuTenpHast 3amucka K KypcoBoH paloTe JOJDKHA CoJepXkaTh —CIeIyHoIue
o0s13aTeNnbHbIe pa3/elibl;

1. 3amanHue HA KypCOBYIO paboTy.

2. Kpatkue TeopeTHdeckre CBEACHHS O METOAAX W aITOPUTMAax, HMCIIOJIL30BAaHHBIX B

KypcoBoO# 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 3aaa4u.
5. Anammus IMOJIYYCHHBIX PE3YyJIbTATOB BBIYUCIUTCIIBHOTO SKCIICPUMCHTA.


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 mokymeHTamms, HeoOXxoaumas nisi oQOpMJICHHs, TpUBEIEHA Ha
snekrponHoM pecypce I'YAIL: https://guap.ru/standart/doc

11.5. Meroauueckue yKazaHus JUIsi 0OyJarOMIMXCs MO MPOXO0XKICHHIO CAMOCTOSITEIHLHOM
paboThI

B Xxoze BBIIOTHEHUS CaMOCTOSTEIBHONW Pa0OThI, O0YUYAIONIUICS BBIMOIHSAET paboTy 1O
3aJJaHUI0 U TPU METOAMYECKOM PYKOBOJACTBE IpErojaaBaressi, HO 0e3 ero HemocpeICcTBEHHOTO
y4acTusl.

Jia obywarommxcs Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNIbHas paboTa MOXKET
BKJIIOYATh B CE0s1 KOHTPOJIbHYIO paboTy.

B mporecce BBIMOTHEHHSI CaMOCTOSTENbHON paboThl, Yy obydaromierocs (hopMupyercs
1enecoo0pa3Hoe IIaHUPOBaHUE Pabovero BpEMEHH, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUHM U CHCTEMAaTH3allMd MPUOOpETaeMbIX 3HAHHI, oO0ecreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B TepuOJ OOydYeHHs, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBIIICHHS
pohecCHOHANBLHOTO YPOBHSL.

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

— y4eOHO-METOAMYECKUI MaTepual o JUCLUILINHE;

— METOJIWYECKHE YKa3aHHUs MO BBHIMOJIHEHUIO KOHTPOJIBHBIX PaboT (s 00ydJarommxcst
1o 3a04HOU (hopme oOyueHus).

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

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPHUBAET KOHTPOJb KadyecTBa 3HAHUUI
00y4aroluxcsi, OCyIUIECTBIIEMOTO B TE€UYEHHE CEMECTpa C IIeJIbI0 OI[CHUBAHMS XO0/la OCBOEHUS
JUCLUTUINHBI.

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

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

11.7. Meroauyeckue ykazaHus JJisi OOYYarOUIMXCS MO MPOXO0KICHUIO MPOMEKYTOUHOM
aTTeCTallu.

[IpomexxyTounast ~ aTTecTamsi  OOyJarOmIUXCs ~ MPEAyCMaTpUBaeT  OIICHUBAHUE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YyIbTaTOB OOY4YeHHs MO auciuruiiHe. OHa BKIIIOYAeT B
ce0s.

— 9JK3aMeH — (opma OILIEHKH 3HaHUM, TONYyYEHHBIX OOYYaIOIIUMCS B IMPOIECce
W3Yy4EeHUsT BCEHW MUCITUIUTMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSITEILHOW paOOThI, CIIOCOOHOCTH
NPUMEHATh MX JJis pEUIeHUs] MPAKTHUECKUX 3ajad. JK3aMEH, Kak MpaBWIO, MPOBOJUTCS B
MEeproJ; HK3aMEHAIMOHHOM CECCHMM W 3aBEPIIACTCS aTTECTAIMOHHOMW OIEHKON «OTIUYHO»,
«XOPOLIOY, KYJOBIETBOPUTEIHLHO», «HEYI0BIECTBOPUTEIHHOY.

— 3adeT — 9T0 (opma OIEHKH 3HAHUMU, MOTYYEHHBIX OOYJArOIIMMCS B XOJIe U3yUeHUS
y4eOHOM TUCUIUTUIMHBI B 1IEJIOM WJIH TMTPOMEKYTOUHAs (M0 OKOHYAaHUW CEMeCTpa) OIlCHKA 3HAHUN
00y4JaromuMcs 10 OTIENbHBIM pa3jieliaM TUCIUILUIMHBI C aTTECTAllMOHHON OIIEHKOW «3a4TeHO»
WIH «HE 3a4TEHO».


https://guap.ru/standart/doc

— 1uddepeHIUpOBaHHbIM 3a4eT — 3TO (opMa OLEHKM 3HAaHUM, IOJTy4YEeHHBIX
00y4aromuMcs IpU U3Y4E€HUHU TUCLMILUIMHBI, IPU BBIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, HAy4YHO-UCCIIEAOBATEILCKUX PAabOT U MPOXOKACHUH MPAKTHK C aTTECTAI[HOHHON OLIEHKOM
COTIIMYHOY, «XOPOILOY, «yTOBIECTBOPUTEIBHO», «HEYJOBICTBOPUTEILHON.

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



Jluct BHeceHUsI U3BMEHEHUH B pabouyio MporpaMmy AUCHUILTAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

ITonnucek BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




