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2. | JlaGopaTopHble padoThI 0 8 8 4acoB
3. | IIpakTHYecKkue 3aHATUS 2 2 4 4acoB
4. | Kypcosoii npoext/ padora (KPC) (aynutopHas) He npeaycmorpen(0 4acoB
5. | Beero aynuTOpHbBIX 3aHATHH 12 10 22 4acoB
6. W3 aux B MHTEPaKTHBHOI dopme 2 3 5 4acoB
7. | CamocTosiTe/IbHasi padoTa CTYICHTOB 96 89 185 4acoB
8. | Bcero (0e3 hx3ameHa) 108 99 207 4acoB
9. | Camoct. padoTa Ha IIOATOTOBKY U cAaYy IK3aMeHa 0 9 9 4acoB
10, O0mas TpynoeMKOCTH 108 108 216 4acoB
11, KourtpoabHas padora 1 T,
(B 3a4eTHBIX eUHUIIAX) 3 3 6 3ET
IK3aMeH 6 ceMecTp
Tomck 2017
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Paccmotpena u omoOpeHa Ha 3aceJaHuu Kadeapsl
nporokon Ne 43 or« 1 » 2 2017 1

2
Pabouyas nmporpamma cocrtaBiieHa ¢ yueToMm TpeOoBaHMi (eaepaTbHOr0 TOCYIapCTBEHHOTO 00pa3oBa-
TeabHOro craHaapta Beiciiero odpazoBanus (PI'OC BO) no nampasnenuto 11.03.04 — «OnekrpoHuka u

HAHOXJIEKTPOHUKA», Npoduib «lIpombllieHHass 3JE€KTPOHHUKA», YTBEPKAEHHOTO MpukazoM Ne218 or
12.03.2015 r.

[IporpamMma paccMoTpeHa u yTBepsKeHa Ha 3acenanuu kadeapsl « 01 » 02 2017 r., mpoTOoKOI
No 43 .
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1. Heau u 3agaum AMCHUTIJIMHBI

enpro AUCIUTUIMHBI SIBJIIETCSI (JOPMHUPOBAHHUE TPEICTABICHUNA O CBOMCTBAX TEXHHUECKUX CHCTEM C 00-
pPaTHBIMH CBSI3SIMH, BO3MOYKHOCTSIX II€JICHANIPABICHHON KOPPEKIMH TMOKa3aTesiel kayecrBa (PyHKIIMOHUPOBAHHS
TaKUX CUCTEM U MPAKTHYECKOM MTPUMEHEHHH MMOJTYYCHHBIX HABBIKOB HA MPAKTUKE MPU U3YYEHUH MOCIETYFOIINX
JTMCHIUTUTAH (METO/IbI aHAJIM3a U pacyeTa dJIEKTPOHHBIX CXEM, SJHEPreTHUeCKast AJIEKTPOHHKA U T.11.).

3ajauaMu U3y4eHUs TUCIUIUTHHBI SBJISIETCS OCBOCHUE METOIOB aHAIM3a U CHUHTE3a CUCTEM aBTOMa-
TUYECKOTO yIPaBJICHUS TEXHUIECKUMH O0BEKTaMH.

2. Mecro qucuMIiuebl B cTpykrype OIIII

JuctumumHa «Teopusi aBTOMaTHYECKOTO YIIPABICHUS» SBISIETCST 00s3aTEbHON TUCIUIUINHON Ba-
puaTtuBHOM 6a30BoM yactu npodeccuonansHoro mukia (b1.B.OJ1.5) u uzy4aercs B msIToM U 1IECTOM ce-
MecTpax oOy4eHust. J{ist oOCBOCHHS JaHHOH JAWCIUIUTMHBI HEOOXOAUMBI 3HAHUS, TIOJTYYeHHBIC TIPU U3yYCHUN
MPEIECTBYIOMMNX JUCUUIUIMH — «MaTeMaTuka», u3y4aeMoil B TPETbEM U YETBEPTOM cemecTpax, «Teope-
TUYECKHUE OCHOBBI AIEKTPOTEXHUKINY», N3y4aeMOl B TPETHEM U YETBEPTOM CEMECTpax.

B pesynprare m3ydeHHs MPEAIIECTBYIOIINX IUCIHIUIMH CTYASHTBHI JOJDKHBI OOJIagaTh CIEIYFOIIMA
KOMIICTCHIIUSIMH

® CHOCOOHOCTBIO pelIaTh 3aJadd aHajln3a M pacdyéra XapaKTEPUCTHUK DIIEKTPUICCKUX
uerneii (OIIK-3);

®  CIOCOOHOCTHIO HMCITOJI30BAaTh HABBIKK PA0OTHI ¢ KOMITBIOTEPOM, BIIAJETh METOIAMH
MH(POPMAIIMOHHBIX TEXHOJOTHH, COOI0/IaTh OCHOBHBIC TpeOoBaHUS WH(POpPMaMOHHOW 0e30-
nacHoctu (OIIK-9);

®  CIOCOOHOCTBIO CTPOHTH MPOCTEHINNE (U3NUECKUE M MATEMATHYECKHE MOJICIH TIPH-
00pOB, CXeM, YCTPOMCTB M YCTAHOBOK DJICKTPOHHKH W HAHODJIEKTPOHUKH PA3IUIHOTO (PYHKIIHO-
HAJIBHOTO HAa3HAYCHHs, a TAKXKe HCIIOJIh30BaTh CTAHIAPTHBIC MPOTPAMMHBIC CPEICTBA UX KOM-
nptotepHoro moaenuposanus (I1K-1).

JuctmmuimHa «Teopusi aBTOMaTHUECKOTO YIPABICHUS» SIBISIETCS MIPEIIISCTBYIONMICH ISl N3yICHUS
CIICAYIOIIUX AUCIUTUINH:

— METO/Ibl aHAJIM3a U pacyeTa dIEKTPOHHBIX CXEM;

— OCHOBBI TpeoOpa30BaTEIIbHON TEXHUKH;

— SHEPreTHYECKast IEKTPOHUKA;

— Hay4YHO-HUCCIIeI0BaTENIbCKast paboTa;

— yueOHO-Hccre10oBaTeNnbCcKas padora.

3. TpeOoBaHus K pe3yjibTATAM OCBOCHUS JUCHMILIHHbI

[porecc M3ydeHus AMCIUILTHHBI HAIIPaBIICH Ha (POPMHUPOBAHKE CICAYIOINX KOMIICTCHITNI:
e  CIOCOOHOCTBIO BIAJAECTh METOAAMM pEIICHMs 33/ay aHaju3a M pacuera XapaKTepH-
ctuk amekrpuueckux nenen (OIIK-3);
®  CIOCOOHOCTHIO HMCITOJIB30BAaTh HABBIKK PA0OTHI C KOMITBIOTEPOM, BIIAJETh METOIAMH
MH(POPMAIIMOHHBIX TEXHOJOTHH, COOI0/IaTh OCHOBHBIC TpeOoBaHUS WH(POpPMaMOHHOW 0e30-
nacHoctu (OIIK-9);
®  CIOCOOHOCTBIO CTPOMTH MPOCTEHINNE (U3NUECKUE M MATEMATHYECKHE MOJICIH TIPH-
O0pOB, CXeM, YCTPOMCTB M YCTAHOBOK JJICKTPOHHUKH W HAHODJIEKTPOHHUKH PA3IUIHOTO (PYHKIIHO-
HAJIBHOTO HAa3HAYCHHs, a TAKXKe HCIOJIh30BaTh CTaHIAPTHBIC MPOTPAMMHBIC CPEICTBA UX KOM-
nptotepHoro moaenuposanus (ITK-1).
B pesynbraTe n3ydeHus TUCIHMILINHBI CTYICHT JOJDKEH:
3HaAmMb:
— MaTeMaTHYeCKUH armapaT, IpUMEHSIeMbIN JUIs aHAIN3a JIMHEHHBIX HEMPEPBHIBHBIX U JUCKPETHBIX
CHCTEM aBTOMAaTHYECKOTO YIPABJICHHUS;
— TepeaTovHble (YHKIMH THIOBBIX THHAMUYECKHX 3BEHBEB CHCTEM aBTOMATHUYECKOTO YIpaBie-
HUS, UX XapaKTEPUCTHKHN U BAPHAHTHI MPAKTHYECKON pPeaTH3allnu;
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— METO/bl OLIEHKH YCTOWYMBOCTH JIMHEHHBIX HEMPEPHIBHBIX M JTUCKPETHBIX CUCTEM aBTOMAaTHYe-
CKOT'O yIpaBJICHHUS;

— OCHOBHBIE YaCTOTHBIE U BPEMEHHbIE XapaKTEPUCTHUKH JIMHEWHBIX HENPEPHIBHBIX U JTUCKPETHBIX
CUCTEM aBTOMATHUYECKOTO YIPaBJICHUS U CIIOCOObI UX MOJTyYECHHUS;

— €IocoObl KOPPEKIMH TOYHOCTHBIX, IMHAMUYECKUX U YaCTOTHBIX XapaKTEPUCTUK JIMHEHHBIX He-
MIPEPHIBHBIX CHUCTEM aBTOMAaTHYECKOTO YIPABIEHUS, CHHTE3 U BBIOOP MOCJIEN0BATEIbHBIX KOPPEKTUPYIO-
LIUX YCTPOUCTB (PEryasiTOpPOB);

— METO/bl IEKTPOHHOTO MOJEIUPOBAHUS JIMHEWHBIX HENPEPBIBHBIX U JTUCKPETHBIX CUCTEM aBTO-
MaTHUYECKOTO YIPaBIICHUS;

ymemu:

— paccuMTHIBaTh YaCTOTHBIE U BPEMEHHBIE XapaKTEPUCTUKU JUHEHHBIX HENPEPHIBHBIX CUCTEM aB-
TOMATHYECKOTO YIPABJIEHUS U IPOBOJUTH UX aHAIIU3;

— CHUHTE3MpPOBATh KOPPEKTUPYIOLIUE YCTPOICTBA ISl OJIydyeHUsl TpeOyeMbIX MoKa3areseil kauecT-
Ba PEryJUPOBaHMS B OJTHOKOHTYPHBIX U MHOIOKOHTYPHBIX CUCTEMaX aBTOMATHYECKOTO YIIPaBJICHHUS;

enaoemp:

— METOJMKOI pacuéra CTaTUYECKHX, YACTOTHBIX U BPEMEHHBIX XapaKTEPUCTUK JIMHEWHBIX HETpe-
PBIBHBIX CUCTEM aBTOMAaTHYECKOTO YIPABIICHUS;

— METOJMKOH aHajan3a U CHHTE3a MHOTOKOHTYPHBIX CUCTEM 3JIEKTPOIPHUBOJA C MOAYUHEHHBIM pe-
I'YJIUPOBAaHUEM.

4. O0beM TUCHUIIMHBI M BUABI Y4eOHOIl padoThl

O6was TpynoémMkocTh aucuuiinibl coctasisier 6 3ET (216 yacos).

Bun yae6HO# paboThl Bcero yacos 5 Cemectpet ;
AyauTOpHBbIE 3aHATHUA (BCEro) 22 12 10
B Tom yucie:
Jlekuuun 10 10 0
Jlaboparopusie pabotsi (JIP) 8 0 8
[TpakTnueckue 3anstus (113) 4 2 2
CamocrosiTesibHasi paboTa (Bcero) 194 96 98
B Tom yucae:
Pacuérno-rpaguueckue paboTbl 50 0 50
N3yuenue nurepatypbl 135 96 39
Ha noarotoBky u ciavy sk3ameHa 9 0 9
5. Conep:xkanue QM CHUNIHHBI
5.1. Paznenbl AUCUMIITIMHBI M BUABI 3aHATHI
Cemectp S
w
= | £ 2
3 3 2 2
Ne HanmenoBanue = s s 8 5 dopmupyembie
n/m paszzera qUCIUILTAHBI é £ g O g KOMITCTECHITUN
1 2 3 4 5 6 7 8
OcHOBHBIC TTOHATHS 1 OTIK-3
1 1 0 0 4 5
onpe/eNieHus
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1 2 3 4 5 6 7 8
MaremMmatudeckoe omuca-
2 HUE JIMHEWHBIX Helpe- 4 0 0 16 20 Onl_gf-f
PBIBHBIX CHCTEM
VY CcTONYUBOCTD JIMHENHBIX OIIK-3
3 CAY 2 1 0 12 15 OI1K-9
OrieHKa KauecTBa peryiiu- OLIK-3
4 ! pery. 1 1 0 10 12 OITK-9
poBaHUs K- 1
Koppekuus tuHaMude- OIIK-3
3 CKI/E? XaEaKTI[epI/ICTI/IK 2 0 0 20 22 OIIK-9
TIK-1
" OIIK-3
6 Henunuelinnie cucTeMbl 0 0 0 10 10 OITK-9
CucreMsl TUCKPETHOTO OLIK-3
T JHCKD 0 0 0 34 | 34 OIIK-9
A TIK-1
Hroro gacos 10 2 0 96 108
Cemectp 6
=
Neo Haumenosanue = % 3 9 = dopMupyeEMBIE
/11 paszzera qUCIUILTAHBI é ; 8’_ @) g KOMIIETEHIIUY
MaTeMaTIineCKOG oImca- OIIK-3
1 HUE JIMHENHBIX Helpe- 0 1 4 15 20 MK-1
PBIBHBIX CHCTEM
VY CcTONYUBOCTD JIMHENHBIX OIIK-3
2 CAY. Orenka kayecTBa 0 1 4 25 30 OIIK-9
pPETYIUPOBAHHUS IIK-1
Koppexkuusa nnaamuye- OLIK-3
3 CKI/E? XaEaKTI[epI/ICTI/IK 0 0 0 20 20 OLIK-9
TIK-1
= = ; s B © m
Ne HanmenoBanue = = E| &K %3 5 g | Popmupyembie
/11 paszena JUCIHUILUTMHBI E) I% § lg § @) 5 8 KOMIIETEHIINHT
" OIIK-3
4 Henunelinbie cucteMbl 0 0 0 10 10 OITK-9
CucreMsl TUCKPETHOTO OLIK-3
5 e JHCKD 0 0 0 38 38 OITK-9
a TIK-1
Hroro gacos 0 2 8 98 108
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5.2. ConepxxaHue pa3ieioB JMCUUIIIUHBI (110 JEKIHIM)

Cemectp 5

/1t

HaunmenoBanue
pasaenoB

Coneprxanue pa3ienon

Tpy-
J0eM-
KOCTb
(gac.)

dopmupye-
MBIC
KOMIICTCHIIM

OCHOBHBIE TIOHATHSA U
oTIpeICIICHUS

[Ipeamer nucummuinsl. Kitacen-
¢buKanus cucTeM aBTOMaTHYECKO-
ro ynpasieHus (CAY). [lpunuu-
Ibl YIPaBJIEHUS IO OTKIIOHEHUIO
Y BO3MYILIEHHUIO

OIIK-3

Maremarnueckoe OInu-
CaHUe JIMHENHBIX HElpe-
PBIBHBIX CHCTEM

JuddepeHunanbHble ypaBHEHUS
U niepeaTouHble (PYHKIUY.
YacTtoTHble PYHKIIUU U XapaKTe-
puctuku. Bpemenusie GpyHKIMY U
XapaKTEPUCTUKH.
Knaccudukanus THIOBBIX AUHA-
MUYECKUX 3BEHBEB.

MunumanbHo (ha3oBble JUHAMHU-
YEeCKHUE 3BEHbSI U UX XapaKTepH-
CTHKU. Peanuzanusi MUHMMaIbHO
(ha30BbIX 3BEHbEB HA OTIEPAIIOH-
HBIX yeunurensax. [lonstue cTpyk-
TYpPHOU CXEMBI, JIEMEHTBI CTPYK-
TYPHBIX CX€M, IIpaBuJIa peodpazo-
BaHUsI CTPYKTYPHBIX CXEM.

OIIK-3
[IK-1

Y CcTONYUBOCTD JIMHEN-
Herx CAY

DU3NYECKOE TOHIATUE YCTONYH-
Boctu. HeoOxommmoe ycnoBue
YCTOMYHMBOCTH JIMHEMHBIX HElpe-
pBIBHBIX cucteM. Kputepuu yc-
toruuBoctu (I'ypBuua, Muxaii-
noBa, HaiikBucra). [lonarue rpa-
HUYHOTO 3HAYEHUs BapbUPyEMO-
ro napametpa. OleHKa yCTONYH-
BOCTH I10 JIOTapU(MUYECKUM Hac-
TOTHBIM XapakTtepucTtukam. [lons-
THE 3a1aCOB YCTOMYMUBOCTH.

OIIK-3
OIIK-9

OneHka kayecTBa pery-
JTUPOBAHUS

IToxa3zaTenu kauecTBa peryampo-
BaHMA: TOYHOCTb B YCTAHOBHB-
meMcCs peKUME, NJIUTCIIBHOCTD
IIEPEXOAHOT0 IIpolecca, nepepe-
IyIMpOBaHUE, KOJIeOaTeIbHOCTb.
CraTu4uecKue U aCTaTHYECKHUE
CHCTEMBI, TOPSAZOK acTaTU3Ma.
Kpurepun kauecta nepexoaHoro
IpoIiecca: 4aCTOTHbIE, KOPHEBBIE,
HHTCIrpajibHBIC.

OIIK-3
OIIK-9
[IK-1
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Tpy- Dopmupye-
Ne HanmenoBanue JOEM-
Coneprxanne pa3ienoB MBI
/T pazzenoB KOCTb
KOMIIETEHIIUU
(gac.)
[TocTanoBka 3ajau cTabuaM3aluu
n koppekuud. [locnenoBarenbHas
U napajuienbHas koppekuus. [lo-
CJIeIOBaTENIbHbIE KOPPEKTUPYIO-
111€ 3BEHbS (PETYISATOPHI):.
[TapamienpHas KOppeKuus. OIIK-3
5 Koppexkuus nnaamunye- ['uOkue u xKecTkue KOppeKTH- 2 OIIK-9
CKHMX XapaKTEpPUCTUK pytoiue oOpaTHbIE CBS3H. [IK-1
[IpymMeHeHne TUITOBBIX HACTPOEK
(Ha CUMMETPUYHBIN U TEXHUYE-
CKUI ONTUMYMBI) JUIS CUHTE3a
PErysasaTOpoB B CHCTEMaXx MO4U-
HEHHOTO PEryJupOBaHMUSL.
Henuuelinrie cucTeMbI ITocTanoBka 3aa4y MCCIIEIOBAHUSI
6 (M3y4aercsi caMOCTOSI- | CHICTEM C HEJIMHEHHBIMU CTaTHYe- 0 OIIK-3
TeJbHO) CKMMH XapakTepucTukaMu. Metos OIIK-9
(ha30BOI IIOCKOCTH
Pa3HOBUAHOCTH AUCKPETHBIX CHUC-
TeM: pelieiiHble, UMITYJIbCHBIE, U
uudpossie. Bunpl ummynbcHoi
Moaynauuu. OCHOBBI MaTeMaTu-
YECKOI'0 ONMCAaHUs JTUHEHHBIX
CAY ¢ aMIIUTyJHO-UMITYJIBCHOM
MOJYJISIIUEN: YPaBHEHUS B KO- OIIK-3
7 CucreMbl TUCKPETHOTO HEYHBIX Pa3HOCTAX U AUCKPETHBIE 3 OIIK-9
nercTBus (M3yvyaercs nepenaTounble QyHKuuu. Juc- ITK-1
CAMOCTOSITEJILHO) KpeTHoe npeobpazoBanue Jlamma-
ca, Z - npeodpazoBanue u W -
npeobpazoBaHue. Y CTOMYHUBOCTH
JTMCKPETHBIX cucteM. [Ipumene-
HUE KPUTEPUEB YCTOMYUBOCTH
TSt aHay3a AUCcKpeTHeIX CAY.
YacToTHbIE XapaKTEPUCTHUKHU.
5.3. Pazgenbl AUCHUIIMHBI M MEKIUCUMILNINHAPHBIE CBA3H ¢ 00ecnedYuBAKIIMMH
(mpeapIAymIMMH) U o0ecne4BaeMbIMH (M0CJIeYOIHMMH) TUCHUIIMHAMEA
Ne HaunmenoBanue oOecrieunBaromux NoNo pa3nenoB JaHHOWM TMCHUTUIAHBI
W (mpeaplaymmx) U ooecreynBaeMbIX 1 ) 3 4 5 6 7
(mocyenyromux) AUCIUTUINH
[IpeniecTByronye AUCHUIINHbBI
1 Maremartuka + + + + +
2 TeopeTnueckue OCHOBBI IIEKTPOTEX- n n n n n n
HUKH
[Tocnenyromue TUCIUIIIMHBI
1 Merto1bl aHaNIM3a U pacyeTa dJeK-
TPOHHBIX CXEM + + + +
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2 OcHoBBI TpeoOpa3oBaTENbHON TEXHU- n n n n
KH

3 DHepreruyeckas 3JIeKTPOHHUKA + + + +

4 Hayuno-uccnenoBarenbckas pabora + + + + + + +

5 YyebHo-uccneoBaTenbCKas pabora + + + + + + +

5.4. CooTBeTcTBHE KOMIIeTeHIINI, GOpMHUPYeMBbIX PH U3yYeHUH JMCHUIIJIMHbI, 1 BU10B

3aHATHH
Komnierennuu JI IIp | Jlab | CPC DOopMbI KOHTPOJISI

OIIK-3 + + + + | Ompoc Ha JIGKITUH, OTYET.
OtyeT no naboparopHoOi padoTe.
KonTponpHas padoTa.

OIIK-9 + + + + | VcTHBIM OTBET HAa MIPAKTHIECKOM 3aHs-
THH.

I1K-1 + + +

JI — nexuus, Ilp — npakTudeckue U ceMuHapckue 3aHsaTus, JIad - naboparopusie padotsl, CPC —

CaMOCTOATCIIbHAA pa60Ta CTyaACHTA.

6. Metoabl 4 (pOpMBbI OPraHu3anuy o0y4eHust
TexH0I0ruu UHTEPAKTUBHOTO OOYyYEHUS IIPU pa3INuHbIX (hopMax 3aHATUHN B yacax.

CornacoeaHa Ha noptane N2 16546

JlaGopa-
010]0) [IpaxTuue- P
Jlexiym, TOpPHBIE Bcero,
4acsl CKHE Sars- aboThI 4acsl
Merto 161 THSI, YaChl p ’
qachl
OO6paTHas CBs3b 2 - -
Pabota B ManbIX rpynnax - - 2
Kpyraslii cron B 1 B
WTOoro MHTEpaKTUBHBIX 3aHS- o) 1 o)
THI1
7. JJabopaTopHbIii NPAKTUKYM (cemecTp 6)
Ne | Ne pazpenos Tpynoewm- Komneren-
P HaumenoBanue 1abopaTopHbIX paboT Py
/11 | JAWCUHUILIMHBI kocTb (dac.) | muu OK, I1K
1 2 HccenenoBanue XapakTepUCTHUK TUIIOBBIX 4 IK-1
IUHAMWYECKUX 3BEHLEB OIIK-3
2 3,4 HccnenoBanue XxapakTepuCcTUK CTaTHye- 4 IK-1
ckux u actatuueckux CAY OIIK-9
Hroro gacos 8
8. IlpakTHyeckue 3aHATHS
Cemectp S
Ne Ne paznenos Temarnka NpakTUYECKUX 3aHITUI Tpynoewm- Komneren-
n/n JUCIUIIINHBI (cemMHHApOB) kocTh (uac.) | nuu OK, [IK
1 2-4 PaccmoTtpenne nprumMepa BBIITOJIHEHUS 2 OIlIK-3,
KOHTPOJILHOM paboThI U Bblaya OIIK-9,
BApUAHTOB 3aJaHUsI 3TOIN pabOTHI. I1K-1
Hroro gacos 2




Cemectp 6
Ne Ne paznenos Temarnka npakTUYECKUX 3aHITUI Tpynoewm- Komneren-
n/n JUCIUIIINHBI (cemMHHApOB) kocTh (dac.) | nuu OK, [IK
1 2-4 3amura KOHTPOJIbHOU U 2 OIIK-3,
nabopaTOpHBIX paboT OIIK-9,
I1K-1
Hroro vacos 2

B xoHTposbpHOI paboTe KaXIAOMy CTYACHTY €AMHAas CTPYKTYpHas CXeMa CUCTEMbl aBTOMaTHYECKO-
ro ynpasienus (CAY), nepenarounsie GyHKIIUA KOTOPOM M MX MapaMeTphbl 3aJal0TCS WHIWBUAYAIHHO B
COOTBETCTBUHU C BAPUAHTOM

B xonTpOsBHOM paboTe Tpedyercs:

1) yka3aTh, U3 KaKMX TUIOBBIX 3B€HbEB cOcTOUT CAY;

2) ompenenuTh nepeaaTouHblie GyHKIUU pa30MKHYTON U 3aMKkHYyTO CAY;

3) mo KpuTepHio ycrolunBocTr MuxaiisioBa win HailkBucTa onpenenuTh YCTOMUYUBOCTh 3aMKHYTOM
CAY;

4) MonB3ysACh KPUTEPUEM YCTOMYMBOCTH ['ypBHIIA, MOCTPOUTH 00JACTh YCTOMYUBOCTH 3aMKHYTOM
CAY 1o mapameTpam Xx; 4 X, ¥ CPaBHUTb PE3yJIbTaThl pacueTa ¢ pe3yJbTaTOM, IIOJIYYEHHBIM B IIPEIBIIYIIIEM
ITYHKTE 3a/1aHus;

5) 3amaBas 3amac yctoiunBoctu no ammunryae AG = 10 nb, paccunrars 3HaueHue kosdduurenta
neperaud 3B€Ha, COOTBETCTBYIOIIETO BApbUPYEMOMY IapaMerTpy X;, MOCTPOUTH UIsl PA30MKHYTOW LiENU
CAY acumnroruueckyto JIAUX u tounyro JIOUX, onpenenuTs 3amac ycTOMIUBOCTH 110 ¢asze;

6) g 3amkHyTol CAY paccuuTarh M MOCTPOUTH aMIUIMTYIHYIO YACTOTHYIO XapaKT€PUCTHUKY, OIl-
peAenuTh MO Hell 4acToTy M MEepHoJ COOCTBEHHBIX KOJI€OaHUM NMEepPEeXOJHbIX XapaKTEPUCTHK, IOKa3aTelb
K0J1e0aTeNbHOCTU U OLIEHUTh BPEMs IIEPEXOHOI0 MpoIiecca M0 3aJal0IIeMy BO3AEHCTBHIO;

7) paccuuTaTh U MOCTPOUTH NEPEXOTHBIE XapAKTEPUCTUKH T10 33JAI0IIEMY U BO3MYILAIOIIEMY BO3-
NEeUCTBUAM, ONPEAETUTh MOKa3aTeNId KayecTBa peryyupoBaHus (IepeperyiupoBaHue, BpeMs IepexoJHOro
npoliecca, nepuoj COOCTBEHHbIX KOJEOaHUI) U CPAaBHUThH UX C Pe3yJIbTaTaMU BBIMOJHEHUS MPEbIIYIIETO
IIYHKTA 3a/1aHus;

8) mst 3amkHyTOM CAY, nmeronieit 3anac ycroitunBoctu AG = 10 n1b, noctpouts perynupoBo4HyrO
Y BHEUIHIOIO CTaTUYECKHUE XapaKTEPUCTUKH, OLIEHUTh CTATUUECKYIO TOYHOCTh pabOThI 3a/laHHOM CHCTEMBI.

BrinosiHeHne Bcex HE0OXO0UMBIX PACYETOB B KOHTPOJIbHOM paboTe MPOBOJUTCS C UCIIOIb30BaHUEM
cucrembl MathCAD.

9. CamocTosiTeJibHasi padoTa CTYIeHTOB

Ne paz- T . K
No nenoB | Tematuka caMOCTOSITETBHOM PY/IOeM Kommneren- OHTPOJIL
KOCTb BBITIOJTHEHUS
/I | JAUCIUTI- paboThI 005078
(qac.) paboThI
JIHBI
1 1-7 N3yuenune TeopeTuieckoro 135 DKk3ameH
Marepuaa
2 1-4 BeInonHeHrne KOHTPOIbHON 25 3amura KOH-
paboThI TpoJIbHOM  pabo-
OIIK-3, TBI
3 1-4 [ToaroroBka k mnaboparop- 8 OIIK-9, 3amura Jgabopa-
HBIM paboTaM IK-1 TOPHBIX PabOT
4 1-4 Odopmienue OTY4ETOB 1O 17
71a00paTOPHBIM paboTam
HTroro 6e3 3k3aMeHa 185
1-7 [loaroToBka Kk cpadye 5K3a- 9 DKk3ameH
MeHa
HTroro ¢ 3x3ameHOM 194
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TeopeTuquKne BOIIPOCHI, BBIHOCUMBIC HA 9K3aM€H

. [IpyHIMIBI yIIpaBiaeHUs 10 OTKJIOHEHUIO U 110 BO3MYIIECHHUIO.
. [lonsiTue nepenarounont pynkuu CAY.
. [lepexonHas u uMIyabCHas epexoHasi XapaKTEPUCTUKAMU U CBS3b MEKY HUMHU.
. HacroTHbie xapakrepucTuki CAY U CBsI3b MEX1y HUMH.
. TunoBeie nuHamuyeckue 38eHbst CAY. MunumanbHO-(a30BbIe 3BEHbS U UX XapaKTEPUCTUKU.
. Oco6ble nuHaMuyeckue 38eHbsi CAY U UX OTIMYHS OT MUHUMAIbHO-()a30BbIX 3BEHBEB.
. Kak no acumnrornueckoit JIAUX CAY BoccTaHOBUTH €€ NepeaTOYHYIO (DYHKIIHIO?
. Heobxonnmoe ycinoBue ycToH4MBOCTH JTMHEHHBIX HepepblBHBIX CAY.

9. Kputepuu ycTOHYMBOCTH U UX PUMEHEHUE.

10. 3anackl yCTOWYMBOCTH U UX CBSI3b C JUHAMUYECKUMHU Xapakrepuctukamu CAY.

11. Cratuueckue u actatuueckue CAY. [lopsiok actaru3ma, €ro BIUsSHUE HA YCTOMUMBOCTD U Ka-
4yecTBO perynupoBanus B CAY.

12. CiocoOb1 koppekiuu CAY.

13. IlapamnensHas koppekuust CAY. XKectkue u ruOkue oOpaTHbIE CBSI3U, UX pealu3alus U PexXU-
MBI pa0OThHI.

14. KomObuaupoBanHoe yrpasieHue. [loHaTrne M”HBaApHaHTHOCTH U CIIOCOOBI €€ JOCTHKECHHS.

15. OntumansHbie xapaktepuctuku CAY. Hactpoiika cucteM Ha TEXHUYECKUNH U CUMMETPUUHBIN
ONTUMYMBI.

16. Kimaccudukanust nuckpetasix CAY 1o cnocod6am KBaHTOBAaHUS CUTHAJIOB U MOTYJISIUH.

17. Tlonarue pemerdaroil pynkuuu. CMelIeHHbIE penieTyaTble PyHKIUU U UX Ha3HaueHue. PazHo-
CTH pelieTyaThiX GYHKUUN U Pa3HOCTHBIE YPABHEHHUSI.

18. luckpetHoe mpeoOpazoBanue Jlarumaca. OGnacth cymiecTBOBaHUs H300pakeHUi. OCHOBHBIE
CBOICTBA AUCKpPETHOTO IpeobpazoBanus Jlamnaca.

19. Z-npeoOpa3oBaHue U €ro CBSI3b C JUCKPETHBIM mpeoOpa3zoBanuem Jlammaca. MoaudunupoBan-
HOE Z-TipeoOpa3oBaHueE.

20. Tunosas cTpyktypa pazomknyroit CAY ¢ AUM, ee coctaB u nepenaroyHast GyHKIHUS.

21. Ilepenatounsie ¢ynknuu 3amMKHYTBIX CAY ¢ AUM. YacToTHbIE XapaKTEPUCTUKU CHUCTEM C
AWM n ux cBoMcCTBA.

22. HeoOxoaumble U JOCTaTOYHbIE YCIOBUS YCTOMUMBOCTH cucteM ¢ AUM npu ux pa3nuuHom ma-
TeMatuieckoM onucanuu. [lonstue w-npeoOpasoBaHusl.

23. Oco0eHHOCTH MPUMEHEHUSI U3BECTHBIX KPUTEPUEB YCTOMUMBOCTHU B cuctemax ¢ AVIM.

24. KocBeHHbIE OLIEHKH KauecTBa MEPEXO0IHBIX IpoleccoB B cuctemax ¢ AVIM.

03N N KW~

10. IIpumepHasi TeMaTHKA KYPCOBBIX IPOEKTOB (Pad0T) — He MPeAyCMOTPEHbI

11. baibHO-peiTHHIOBasI CHCTEMA
Illkana pedTHHIa IK3aMeHa

Bun pabotst O06BéM OneHka eMHULIBI Makc. KoJIn4ecTBO
paboThI 00béMa paboTsl B Oaj- OaioB
Jax
Pemenue 3a1ay 3 3 9
OTBeThl Ha TEOPETUUECKHE 2 4 8
BOIPOCHI

OTBeTHI HA JOTIOJIHUTEIILHBIC 3 1 3
BOIIPOCHI IPH cOOeCeIOBaHUN

Hroro 20
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Hepecqu HTOIrOBOM CYMMbI 0a/j10B B TPAAUIUOHHYI0O H MEKITYHAPOAHYIO OLICHKY

Hrorosas cymma 6aios,
Onenka (I'OC) YUHTBHIBAET YCIEIIHO CIAHHBIN Onenka (ECTS)
9K3aMeH
5 (oTM4HO) (3a4TEHO) 90-100 A (oTiIM4uHO)
85-89 B (o4eHb xopo11o)
4 (xopor110) (3a4TeHO) 75-84 C (xopor10)
70-74 D (yOBIETBOPHUTENLHO)
3 (YIOBIETBOPUTETHHO) 65—69
(3auTeHO) 60—64 E (mocpenctBenHo)
2 (HEYZIOBIICTBOPHTEILHO) Huzke 60 6as1s10B F (meymoBneTBOpUTENHHO)
(He 3a4TeHO)

12. YuebHo-MeTOMMYecKoe M HHGOPMAIMOHHOE o0ecTieyeHHe T CIIUTITHHbI
12.1 OcHoBHas JuTEpPaTypa
1. Konosanos b.U, Jlebenes FO.M. Teopus aBToMaTH4ECKOTO yIpaBieHHUs: Y4eOHOE mocodue ¢

rpudom YMO. 3-e uzz., nom. u nepepad. — CII6, 2010. — 205 c. — ISBN 978-5-8114-1034-7. — [DnekTpoH-
HBIN pecypc http://e.lanbook.com/reader/book/538#1, moctym cBOOOIHBII].

12.2 lonoJiHMTEILHAS JIUTEpaTypa

1. EpodeeB A.A. Teopust aBTomaruueckoro ynpasinenus. — CII6.: [Tonurexnuka, 2003. — 302 c. (B
oubmuoTeke 17 3K3.)

2. ymun C.B., 3otoB H.C., Umaes JI.X. u ap. Teopust aBTomaTudeckoro ymnpasienus / [Ton pen.
B.b. SIxoBneBa. — M.: Breicmas mkona, 2005. — 567 c. (B oubauoteke 10 3k3.)

3. Teopuss aBromMaruueckoro ympapienus. Y.1. Teopus JIMHEHHBIX CHUCTEM aBTOMATHYECKOTO
ynpasienus/ H.A. badakos u ap.; [log pen. A.A. Boponosa. - M.: Beicias mkona, 1986. - 367 c. (B 0u6-
JTUOTEKE 6 IK3.)

12.3 YuyeOHO-MeTOAMYECKHE MOCOOUS U MPOrPaMMHOe odecrieueHne

1. JIe6ener FO.M. Teopust aBTOMAaTHYECKOTO YIIPaBIICHUs. YUeOHOE METOAMUECKOE MMOCco0ue s
CTyneHTOB 3a0uHOr0 (akynbrera Hanpasienus 11.03.04. — Tomck: TYCVYP, 2017. — 66 c. (KoHTpOIbHAS
pabora —c. 5 — 25, 59 — 66, naboparopHbie pabOTHI — C. 25 — 52, peKOMEHIAIuH TT0 TOATOTOBKE K dK3aMe-
HY — ¢. 52 — 58) Odunmaneusiii caidt kadeaps [Ipd TYCVYP , http://ie.tusur.ru/lym/tau_z.rar, moctym cBo-
OOQHBII.

2. TanoBuukwuii }0.H., CaBun JI.A., Typan B.B. Cucrema MoaenupoBaHust 3IEKTPOHHBIX CXEM
ASIMEC. Odunnansusiit cailt kad. [Ip3 TYCVYP, http://devil.ru/asimec/asimec_install.exe (mporpamMmmuoe
obecrieuenue I tabopatopHbix padot. Pazmep makera 2,8 Mb. Bepcus 2.10.9.8, 2010 roxn).

13. MaTepuajibHO-TeXHUYECKOE olecriedeHne TUCIUNINHBI

13.1 KommbroTepHsrii kiacc Ha 16 paboyux MECT ¢ HHTEPAaKTUBHOW TOCKOW U MMPOEKTOPOM.

13.2. MarepuanbHO-TEXHUYECKOE OOecreyeHne AUCHUIUIMHBL JUIs JIMI C OrpPaHUYEHHBIMU
BO3MOKHOCTSIMH 3JI0OPOBBSI

OcBoenune aucuuiuHbl gunamu ¢ OB3 ocymiecTBisercs ¢ KCMONIb30BAaHUEM CPEJCTB OOyueHUs
00IIero ¥ CHenHaNIbHOTO Ha3HAUYCHHS.

[Ipu oOydeHUM CTYIEHTOB C HAPYIICHUSMH CIIyXa MPETyCMOTPEHO HCIOJB30BaHUE 3BYKOYCHIIH-
BaIOIICH armaparypsl, MyJIbTHMEIHIHHBIX CPEJCTB U APYIHX TEXHHUECKUX CPEJCTB MpUeMa/Tiepeadn y4aeo-
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HOM MH(pOPMAIHU B JOCTYIMHBIX (hOpMax IJisi CTYICHTOB C HAPYIICHUSIMU CITyXa, MOOMIIBHOM CHCTEMBI 00Y-
YEHUs ISl CTYJCHTOB C MHBAIMJIHOCTHIO, TOPTATUBHOW WHIYKITMOHHOW CHUCTEMBI. YueOHasi ayauTOpHs, B
KOTOPO# 00ydaroTCsi CTYACHTHI C HApYIICHUEM CiIyXa, 000pyJ0BaHa KOMITBIOTEPHON TEXHUKOM, ayInOTeX-
HHUKOW, BUJEOTEXHUKOM, ANEKTPOHHON JOCKOW, MYJIbTUMEAUNHON CUCTEMOI.

[Ipu oOyueHun CTyJEHTOB C HAPYIICHUSIMHU 3PEHUSMH MPEAYCMOTPEHO HUCIIOIB30BAHUE B JICKITMOH-
HBIX ¥ YU€OHBIX ayJIUTOPHUAX BO3MOXKHOCTH MPOCMOTpPA yIAJECHHBIX 00BEKTOB (HapUMep, TEKCTa Ha JJOCKE
WJIU CIaii/1a Ha 9KpaHe) MPU MOMOIIY BUICOYBEIIMUUTENCH I yIaJ€HHOTO MPOCMOTpa.

[Ipu oOydeHuHM CTYIEHTOB C HAPYIICHUSMHU OTOPHO-IBHUTaTEIBLHOIO alapara HCIOJb3yIOTCS
aTbTEPHATUBHBIE YCTPOWCTBA BBOJA HWHGPOPMAIIMU W JIPYrHe TEXHUYECKHE CPEICTBA MpHeMa/mepeaadn
yueOHON mHGOpMAIMKU B JOCTYNHBIX (GopMax A CTYJECHTOB C HAPYIICHUSIMHU OIOPHO-ABUTATEIHHOTO
amnmapara, MOOMJIBHOM CHCTEMBbI OOyUYEHUS JIs JIFOACH C MHBAJTUIHOCTHIO.

14. ®oHj O1IEHOYHBIX CPEACTB

14.1. OcHoBHblIe TpeOoBaHus K (OHAY OLIEHOYHBIX CPEACTB U MeTOAMYeCKHe PeKOMeHAalluu

@DOH/1 OLIEHOYHBIX CPEACTB M TUIIOBBIE KOHTPOJIbHBIE 3a/laHusl, UCIIOJIb3yEeMbIE JIs1 OLIEHKU cop-
MHPOBAHHOCTH M OCBOCHMS 3aKPEIUICHHBIX 34 AMCLUIUIMHON KOMIIETEHIMM IpU NPOBEIECHUU TEKYIIEH,
MIPOMEKYTOYHOW aTTECTallUM 10 JUCLMIUIMHE IPUBEIEH B MIPUIOKEHUH K paboueil mporpaMmme.

14.2 TpeooBanusi K (poHAY OLEHOUHBIX CPEICTB JJIA JIMI[ C OTPAHMYEHHBIMH BO3MOKHOCTAMH
3/10POBbSI

JUist CTYZIEHTOB ¢ MHBAIMIAHOCTHIO MPEITYCMOTPEHBI JTOTIOTHUTEIbHBIE OLIEHOYHBIE CPEICTBA, Iepe-
YeHb KOTOPBIX YKa3aH B Tabnuue 14.

Tadauna 14 - IIOHOJIHI/ITCJILHLIB cpeacrea ouCHUBAHUA MJISl CTYACHTOB ¢ HHBAJIU/IHOCTBIO

(DOpMBI KOHTPOJIA U OUCHKHA
pe3yabTaToB 00ydeHUs

Bunpl TOOIHATENBHBIX OIIEHOYHEBIX

Kareropuu cryneHToB
p CpEencTB

TecThl, MUCHMEHHBIE CAMOCTOSITEIILHBIC
paboThl, BOIPOCHI K 3a4ETY,
KOHTPOJIbHbBIE PabOThI

[IpenMyiieCTBEHHO TUCbMEHHAS
IIPOBEpKa

C napyueHusiMu
ciyxa

C napyueHusMu
3peHHS

CobecenoBaHue 10 BOIIpOCaM K 3a4eTy,
OTIPOC 10 TEPMHHAM

[IpenmyriecTBEHHO yCcTHas IPOBEpPKa
(MHIMBUTyaIbHO)

C napyueHusiMu
OIIOPHO-
JBUTATEILHOTO
anmapara

Pemrenue mucTaHIMOHHBIX TECTOB,
KOHTPOJIbHBIE paOOTHI, TUCEMEHHBIC
caMOCTOsATEIbHbIE Pa0OTHI, BOIIPOCHI K
3a4eTy

HpCI/IMYHICCTBGHHO AUCTAaHIIMOHHBIMHA
METOJaMH

C orpaHu4eHHUsIMU T10
00IIEeMETUITUHCKUM
MMOKa3aHUSIM

TecThl, MUCHMEHHBIE CAMOCTOSITEIILHBIC
paboThl, BOIIPOCHI K 3a4ETY,
KOHTPOJIbHBIE paOOTHI, YCTHBIE OTBETHI

[IpenMyiiecTBEHHO ITPOBEPKA
METOdaMU, UCXOO U3 COCTOSAHUA
00y4aroIerocst Ha MOMEHT POBEPKU

14.3 MeToanveckue PE€KOMEHAAIIUMA MO OUHECHOYHBIM CpeEACTBaAM /Uil JUII ¢ OrpaHMYICHHBIMH

BO3MO’KHOCTHMM 3/10POBbSA

Hua crynentoB ¢ OB3 mnpemycmarpuBaercss poctynHas ¢opMa NpedoCTaBlIeHUs 3aJaHUi

OLICHOYHBIX CPE/ICTB, & UMEHHO:
— B MeYaTHou Gopme;
- B [1€YaTHOU (popme C yBEIIMUEHHBIM LIPUPTOM;
- B (popme 3IIEKTPOHHOIO IOKYMEHTA;
- METO/IOM YTEHMSI ACCUCTEHTOM 33/1aHUS BCIIYX;
- MIPeI0OCTaBJICHHUE 3aJIaHUs C UCIOJIb30BAHUEM CYypAOIIEpPEBOIA.
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CryneHTaM ¢ MHBQJIUJHOCTHIO YBEJIMYMBACTCS BPEMS Ha MOJATOTOBKY OTBETOB Ha KOHTPOJIbHbBIE
BOIPOCHI. [lJis TaKMX CTYJAEHTOB MpeaycMaTpUBAETCs JOCTYIHAsE (popMa MPeIOCTaBICHUsI OTBETOB Ha 3ala-
HUS, @ UMEHHO:

MUCbMEHHO Ha Oymare;

HabOp OTBETOB HAa KOMIIBIOTEPE;

Ha0OpP OTBETOB C UCIIOIH30BAHUEM YCIIYT aCCUCTCHTA;
MPEJICTaBICHHE OTBETOB YCTHO.

[Iponieaypa oreHUBaHMS PE3yJbTaTOB OOYYECHHS WHBAIUOB IO JUCIMIUIMHE MPEIyCMAaTPUBACT
npeaocTaBieHne nHbopmauu B popMax, afaiTUPOBAHHBIX K OTPAHUYEHHUSM HX 370POBBS M BOCIPHITHS

uHpopMaLmu:

Jns muu ¢ HapylIeHUsIMU 3pEHUS

B (popme 31IEKTPOHHOIO IOKYMEHTA;
B [1€YaTHOU (popMe yBEIMUEHHBIM LIPUPTOM.

JIist AL ¢ HApYLIEHUSIMU CITyXa:

B (popme 3IIEKTPOHHOIO IOKYMEHTA;
B revatHo (opme.

Jns muu ¢ HapylIeHUsIMA OTIOPHO-/IBUTATEIBLHOTO amnmapara:

B (popMe 3IIEKTPOHHOIO IOKYMEHTA;
B revatHou (opme.

[Ipu HEOOXOAUMOCTH TSI O0YYArONIUXCS ¢ MHBAIUAHOCTHIO MPOIEAYpa OICHUBAHUS PE3YJIbTATOB
00ydeHHsI MOKET TIPOBOJIUTHCS B HECKOJIBKO ITAIOB.
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IIpuioxenune k padoyei mporpamme

denepanbHOE rOCYyIapCTBEHHOE OIOKETHOE 00pa30BaTEeIbHOE YUPEKICHUE BBICILIETO
ob6pazoBanus « TOMCKHUU 'TOCYAAPCTBEHHbBIM YHUBEPCUTET CUCTEM
VIIPABJIEHUSA U PAAVMOSJIEKTPOHUKNY (TYCVYP)

YTBEPXKJIAIO

IIpopexTop nmo y4edHoii padore
II. E. Tposin

« _» 2017 r.

®OH]I OHEHOYHBIX CPEJICTB 110 YYEFHOM JUCIHUATIINHE

Teopust aBTOMaTH4€CKOI0 yNpaBJIeHHUSA

YpoBeHb OCHOBHOM 00pa30BaTeNbHON MPOrpaMMBbl — aKaIaBpPUAT

Hamnpasnenue(s1) moarorosku (crenuanbHocth) — 11.03.04 "DnekrpoHuka u
HaHODJIEKTPOHUKA"

[Ipodunb(u) — "[IpomelineHHas 37I€KTPOHUKA"

®opma 00yueHus: — 3a04Hast

®dakynbTeT — 3a04HbIN U BeuepHuil (3uBd)

Kadenpa [IpombIlIeHHON 3JEKTPOHUKH

Kypc 3 Cemectp 5, 6
VYuebnslii man Habopa 2015 roxa

Jk3amMeH __ 6 cemectp Aud. 3auer _ 6 ceMecTp

Tomck 2017
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1 Bseaenue

®ounn onieHouHBIX cpencTB (POC) sBisieTcs npuiIokeHueM K padoudeil mporpaMme IUCIHUILIMHbI
(IpakTUKH) U MPEACTaBIseT OO0 COBOKYHOCTh KOHTPOJIbHO-U3MEPHUTENIbHBIX MAaTEPUATIOB (TUIIOBbIE
3a1auu (3aaHus), KOHTPOJIbHBIE paOOThI, TECTHI U JP.) U METOJIOB UX MCIOJI30BAHMS, TIPEIHA3HAYCHHBIX
JUIS U3MEPEHUs YPOBHS JOCTUKEHUS CTYIEHTOM YCTaHOBJIEHHBIX PE3Y/IbTaTOB 00YyUEHUSI.

OOC no nucuuIUIMHe (MPaKTUKE) UCTIOJb3YETCs IPU IPOBEICHUU TEKYIIEr0 KOHTPOJIS YCIIeBaeMO-
CTH U MIPOMEXKYTOYHOM aTTeCTallM CTYIEHTOB.

[lepeueHp 3aKperIEHHBIX 3a TUCHUIUIMHON (IIPAKTUKOM) KOMIIETEHUUI IpUBEAEH B Tabnuue 1.

Tabnuya 1 Ilepeuenv 3akpeniennvix 3a OUCYUNTUHOU KOMNEMeHYUll

Kon DopMyJTUPOBKA KOMIIETEHIIMH Jranbl popMu-
POBaHUA KOMIIE-
TEeHIMH
OIIK-3 Cnoco6H00Tf peliaTh 3a/1a4u aHajau3a U pacyéra XapaKTepPUCTUK JIEKTPH-
YEeCKHX IIeTIei
CriocoOHOCTh UCNOJIB30BaTh HABBIKK PAOOThI C KOMIIBIOTEPOM, BJIa/I€Th Me-

OIIK-9 | Tonamu nHGOPMAITMOHHBIX TEXHOJIOTHH, COOJIIOIaTh OCHOBHBIE TPEOOBAHUS 3HaThb
nH(pOpMalMOHHON 6€301acCHOCTH YMmeTs.
CrocoOGHOCTh CTPOUTH TpOCTEUIIHe (PU3NIECKHE U MAaTEeMaTHUECKUE MOJIe- Braners.

ey ™ puOOPOB, CXEM, YCTPOICTB U YCTAHOBOK AIICKTPOHUKH M HAHODJICKTPO-

HHUKHU pas3IMdIHOTO (1)YHKIII/IOH2L]'II>HOFO Ha3Ha4YCHHA, a TAK)XKXC HUCIIOJIb30BaTh
CTaHAAPTHBIC ITPOrpaMMHBIC CPEACTBA UX KOMIIBIOTCPHOI'O MOJCINPOBAHUA.

2  Peanu3zanus KOMIETEHIIUH

2.1 Komnemenyus OIIK-3

OIIK-3: CnocoOHOCTh pelaTh 3aa41 aHajau3a U pacyéra XapaKTepPUCTUK IEKTPUUYECKUX Lienel.
g popmMHupoBaHUSl KOMIIETEHLMHM HEOOXOJMMO OCYILECTBUTH PsAJ 3TAlOB. JTanbl (pOPMUPOBAHUS
KOMIIETEHLIMU, MpPUMEHSEMble JUIsl 3TOTO BUIbBl 3aHATHH M HCIONb3yeMble CPEICTBA OLIEHUBAaHUS

MIPEICTABIICHBI B TAOIHUIIE 2.

Tabnuya 2 dmanvl popmuposanusi KOMnemeHyuy U UCnOIb3yemble cpeocmed OYeHUSAHUS

Cocras 3HaTh Ymern Baaners
Copepxkanmne 3ta- | Kiaccudukamusi TUTTOBBIX ®opMHUpPOBATH CUCTEMY Maremarnueckum annapa-
nos JUHAMHAYECKHUX 3BEHBEB nuddepeHnrnanbHbIX TOM B IIPOQeCcCUOHATbHON

CAY. Iubdepenunanbupie
YpaBHEHHUS U TIepeIaTou-
HbIC (PYHKITUH MUHUMAJTb-
HO- ¥ HEMUHHMAJIBHO (a-
30BbIX 3BeHbeB CAY. Yac-
TOTHBIE U BDEMCHHBIC Xa-
PaKTEPUCTUKH THUITOBBIX
3BeHneB CAY. Peanuzanus
MUHHUMAJIBbHO (Pa30BBIX
3BEHHEB KaK MTACCUBHBIX
YETBIPEXIIOIIOCHUKOB U HA
OTIEPAIIMOHHBIX YCHUITUTEIISIX.
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YPaBHEHUH, OIIUCHIBAIO-
IIMX IPOLECCHI B ITACCHUB-
HBIX U aKTUBHBIX YEThI-
PEXTIOMIOCHUKAX, I1OJTY-
4aTh UX MepeJaTOYHbIE
(GyHKLIMH, paclio3HaBaTh
THIIOBBIE 3BEHbS, PACCUU-
TBIBATh U CTPOUTH UX Hac-
TOTHBIE U BPEMEHHBIE Xa-
PaKTEpUCTHUKHN HA MaTeMa-
THYECKUX MOJEIISX.

JACATCIBHOCTH.



Buapl 3anaTui

Hcnoan3yemble

cpeacrea oueHu-

BaHUus

o Jlexuun.

e [IpakTnueckue 3aHATUS.

e KoHTposbHbIE pabOThI;

e DK3aMeH.

16
e JlaGoparopHbie paObOTHI; | o
e BrinonneHnue

KOHTPOJIBHOH paboTer; |

e (CamocrosiTenpHas
paboTa CTyIEeHTOB.

e Odopmnenue
OTYECTHOCTHU u 3alurTa
1ab0paTOPHBIX padoT; o

CamocrosTenpHas
pabora.

JlaGopartopHnsie pabOTHI;

3amuTa 1a00paTOPHBIX

e Odopmienue u 3amura | padoT

KOHTPOJIbHON paboThI; °

e KoHcrekr
CaMOCTOSATEIbHON pabOThI

OK3aMeH

dopMyaupoBKa MoKa3aTesel 1 KpUTEpUEB OLIEHUBAaHUS JaHHOW KOMIIETEHLIUY [TpUBEeHA B Tabuuie 3

IToka3arean
U KpUTEepuu

Tadwua 3 Ilokazamenu u Kpumepuu OYyeHUBAHUSL KOMNEMEHYUU HA dmanax

3HaTh

YMmerhb

Baaners

OT1an4yHo
(BBICOKMIA
YPOBEHBb)

Xopouo (6a-
30BbIii YpO-
BeHb)

YnosJerso-
PUTENbHO
(moporossli
YPOBEHBb)

3HAEem OCHOBHbBLE 3AKOHbI
NEKMPOMEXHUKU, OCHOBYI
ONePaYUOHHO20 UCHUCTICHUSL,
npedcmasisem cnocoovl u
Pe3yIbmamul UCNONb308AHUS
PA3TUYHBIX MAMEMAMUYECKUX
Mooernet;

000CHO8bI8AEM 8bLOOP MemMOOd
U NIAaH peweHus 3a0a4u
NOHUMAem OCHOBHble 3aKOHbL
NEKMPOMEXHUKU, OCHOBYI
ONePaYUOHHO20 UCHUCTICHUSL,
umeem npeocmasienue o
cnocobax u pe3yromamax
UCNONb306AHUSL PA3TUYHBIX
Mamemamuyeckux mooenet,
epaguuecku uiIrOCmpupyem

3a0auy

daem onpeoeieHUsl OCHOBHbIX
NOHAMUIL,

pacnosuaem o6vekmvl 6
obnacmu meopuu
aA8MOMAMUYECKO20
YnpasieHus;

3HAem OCHOBHbIE MemoObl
peuleHuss munosulx 3a0ay u
yMeem ux NpUMeHsIms Ha
npakmuke

2.2 KomnemeHnuusi OlMK-9

Cc80000HO onuUchiBaem Ha
A3bIKEe MAMEMAMUKU
npoyeccol 8 INEeKMPUUECKUX
yensix 60 8PeMerHOl 0onacmu;
yMeem noay4ams
nepedamoutvle yHKYuU
NACCUBHBIX U AKMUBHBIX
YemblPEXNONIIOCHUKOB U UX
YACMOmMHbLE XAPAKMEPUCUKU
npumeHsiem mMemoobl peueHust
3a0ay 6 oonacmu
ANEKMPOMEXHUKU U Meopull
aABMoOMAMU4ECcKo20
VIPasieHus;

VyMeem KOPPEKMHO BblpANCAMb
U apeyMeHmupo8anHo
000CHOBLIBAMb NOTYYEHHbLE
pe3yibmanul

ymeem pabomamyp co
CNPABOYHOU TUMepPamypou;
UCNONb3Yem KOHCMPYKYUU,
VKA3aHHble 8 ONUCAHUU
1abopamopHou pabomsl,
ymeem npeocmasnanmo
pe3ynbmamul ceoell pabomul

c680000HO 61a0eem u-
3UKO-MaAMeMamuyecKum
annapamom 8 ooracmu
meopuu agmomamuye-
CKO20 YNpasieHus.

Kpumuuecku
ocmulcaugaem
Nony4eHHble 3HAHUL,
gnadeem pasHvlMu
cnocobamu
npeocmasiieHus
mpebdyemou ungopmayuu

gnadeem mepmuHoio2uel
npeomemHou oonacmu
3HAHUS,

CnOcobeH KOppeKmHo
npeocmasumy 3HAHUL 8
Mamemamuyeckoll

dopme

OIIK-9: criocoOHOCTh MCIOB30BATh HABBIKU PaO0OThI C KOMIIBIOTEPOM, BJIa/IeTh METOIaMU HH-
(hOopMaLIMOHHBIX TEXHOJIOTU, COOII0IaTh OCHOBHBIE TpeOOBaHUs HH(OPMALIMOHHON OE€30MMaCHOCTH.

CornacoeaHa Ha noptane N2 16546
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s popmMupoBaHUs KOMIIETEHLIUHA HEOOXOIMMO OCYILIECTBUTD Psijl 3TAoB. DTanbl (OPMUPOBAHUS
KOMIIETEHIIUH, IPUMEHSIEMbIE JJIsl TOr0 BUAbI 3aHATUN U UCIOJIb3yEMbIE CPE/ICTBA OLICHUBAHUS IIPEJICTaB-
JieHsbl B Tabnuie 4

CocraB

Tadwua 4 Ilokazamenu u Kpumepuu OYyeHUBAHUSL KOMNEMEHYUU HA omanax

3HaTh

YMmerhb

Baaners

Conep:xanue
ITANOB

Buapl 3anaTui

Hcnoan3yemble
cpelcTBa oLe-
HUBaHUS

Cucrema MHTETpUPOBAH-
HOTO MTPOTPaAaMMHUPOBAHHUS
MathCAD. Cuctema Mo-
JCITUPOBAHMS 3JICKTPOH-
Heix cxeM ASIMEC.

e IlpakTnueckue
3aHATUS.

e (CamocrosiTenpHas
paboTa CTyIeHTOB

e BrinmonHeuue
VHJIUBUTyaJIbHBIX
3aJaHuH;

e 3ayer. DK3aMeH.

PaccuuThiBaTh M CTPOUTH
00J1aCTH YCTOWYNBOCTH
CAY, yacToTHbIE U Bpe-
MEHHBIE XapaKTEPUCTHKH
CAY, monienupoBaTh
3aMKHYTBIE U Pa30MKHY-

TexHomoTHElH YUCIESHHBIX U
CHMBOJILHBIX BBIYHCIICHUI B
cpene MathCAD, texHosioru-
€l U3MEPEHMS BPEMEHHBIX U
YaCTOTHEIX ITOKa3aTellel Ka-
yectBa B cucteMe ASIMEC.

e JlaGoparopHbie

ThbI€ CUCTEMBI U UCCIIEN0-
BaTh Ha MOJENSAX YaCTOT-
HbI€ U BPEMEHHBIE XapaK-
tepuctuku CAY,

paboThI;

e Brinomuenue

KOHTPOJIbHON paboThI;

e (CamocrogrenpHasd

paboTa CTyIEeHTOB.

e  Odopmnenue
OTYECTHOCTHU u
ab0paTOPHBIX padoT;

3amuTa | e

Odopmnenne wu 3amwura @ °©

KOHTPOJIbHON pabOThI

CamocrosrenbHas pabora
CTYJICHTOB.

JlaGopartopHubie pabOTHI;

3amuTa 1a00paTOPHBIX

pabor

3ager. DK3aMeH

dopMynupoBKa MoKa3aTeslel U KpUTEPUEB OLIEHUBAHUS JaHHOM KOMIETEHLIUU [IPUBECHA B TabnuLe 5

IToka3arean
U KpUTEepuu

Tadauo;a 5 Iokazamenu u Kpumepuu OYyEeHUBAHUSL KOMNEMEHYUU HA dmanax

3HaTh

YMmerhb

Baaners

OT1an4yHo
(BBICOKMIA
YPOBEHBb)

Xopouo (6a-
30BbIii YpoO-
BeHb)

3HAem OCHOBbl NPOBEOEHUs.
YUCTEHHBIX U CUMBOTIbHBIX
onepayuti 8 cpede MathCAD;
npedcmasisem cnocoovl u
Pe3yIbmamuvl MOOEIUPOBAHUsL
CAY 6 cpeoe ASIMEC

211YOOKO NOHUMAEm OCHOBbL
npoeedenuss YUCIeHHbIX U
CUMBONbHBIX Onepayull 8 cpeoe
MathCAD;

npedcmasisem cnocoovl u
Pe3yIbmamuvl MOOeIUPOBaAHUs.
CAY 6 cpeoe ASIMEC
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Cc680000HO OnuUCkHIBAem 6 cpeoe
MathCAD npoyeccsi 6
3AMKHYMbIX CUCTEMAX
A8MOMAMUYECKO20
VApasieHus 80 8PEMEeHHOU U
Yacmommuou 0onaAcmsx;
ymeem noayuamo u
AHATU3UPOBAMb OCHOBHDLE
nokKazamenu Kavyecmed
VApasieHus

npumemnsiem onucauue 8 cpeoe
MathCAD npoyeccos &
3AMKHYMbIX CUCIEMAX
A8MOMAMUYECKO20
VApasieHus;

yMeem noayuamo u
AHATU3UPOBAMb OCHOBHDLE
nokazamenu Kauyecmaed
VApasieHus

c80000HO 81a0€em oc-
HOBAMU NPOBEOeHUs.
YUCTEHHBIX U CUMBOJIb-
HbIX onepayull 8 cpeoe
MathCAD, memoouxotui
noJayuenus nokazameinetl
Kauecmea ynpasieHus 8
cpeoe ASIMEC

OCHOBAMU NPOBEOEHUs
YUCTEHHbIX U
CUMBONbHBIX Onepayull 8
cpeoe MathCAD,
MeMOOUKOU NOYYeHUs:
nokazameseti Kayecmed
yhpasieHus 8 cpeoe
ASIMEC



18

Y0BIEeTBO- | nOHUMAENM OCHOBbI NPOGEOEHUs. | yMeem pabomams 6 cpeoax

PUTEIBHO YUCTEHHBIX U CUMBONbHBIX MathCAD u ASIMEC, gl1a0eem OCHOBHbIMU
(moporoBelii | opepayuii 6 cpede MathCAD; | npeocmasnsimo u npuémamu pabomsi 8
YPOBeHb) 3Haem cnocoovl u peyrbmamol | aHarusuposams pesyromamol | cpedax MathCAD u

mooenuposarnus CAY 6 cpede | ceoeti pabomul; ASIMEC

ASIMEC

2.4 KomnemeHuyus lNMK-1

IIK-1: CiocoOHOCTh CTPOUTH MPOCTEHIIMe (PU3MUSCKHE U MaTeMaTHYCCKUE MOJICITH IIPUOOPOB, CXEM, YCTPOHCTB U YCTAHOBOK

9JIEKTPOHHUKH U HAHOZJICKTPOHHUKH Pa3IMIHOr0 (QYHKIIMOHAIHLHOIO HA3HAYCHHUS, a TAK)KE MCIIONB30BaTh CTAHIAPTHBIC IIPOrPaMM-
HbIE CPEJICTBA UX KOMITBIOTEPHOT'O MOJIEIIUPOBAHHUS.
Jlst popMupoBaHHS KOMITETCHITUM HEOOXOIMMO OCYIICCTBUTH PSI ATANOB. DTaIlbl (HOPMUPOBAHUS KOMITCTCHIMH, IPUMCHICMBbIC
JUTS TOT'O BUIIBI 3aHATHI U HUCIIOIBb3yEeMBbIC CPEIICTBA OIICHUBAHMS MPEACTABICHBI B TaOIHIIC 6.

CocraB

3HaTh

YMmern

Tabnuya 6 Imanvl popmuposanusi KOMnemMeHyuy U UCNOIb3yemble CPeoCmed OYeHUBAHUS

Baaners

Conep:xkanue 3Ta-
NoB

Buapl 3anaTui

Hcnoan3yemble
cpeacTBa OLlEHH-
BaHUs

[lonsiTHe CTPYKTYpHOM CXe-
MBI, 3JIEMEHTbI CTPYKTYPHBIX
cXeM, TIpaBmJiia Mpeoopazo-
BaHUsI CTPYKTYPHBIX CXEM.
[lepenarounslie pyHKINU
JIMHENHBIX HETIPEPHIBHBIX
cucreM. PrU3ndecKkoe NOHA-
THe ycroitunBoctu. Heo0-
XOJINMOE€ YCIIOBHE YCTOM-
YUBOCTH JIMHEHHBIX HETpe-
pBIBHBIX cucteM. Kpure-
puu yctoituuoct. O1eH-
Ka YCTOMYHMBOCTH 11O JIOTa-
pUGMUYECKUM YaCTOTHBIM
xapakrepuctukam. [lons-
Tne ycroiunBoctu. [lokaza-
TEJIM KaueCTBa PEryaupo-
BaHud. CTaTuyeckue u ac-
TaTUYECKHE CUCTEMBI, 110-
psanok acratusma. Kpure-
pHUU KayecTBa MEePEX0HOr0
npouecca. [loctpoenne
MIEPEXO0IHOTO Ipoliecca
IIyTE€M OCYIECTBIEHUS 00-
paTHO€ mpeoOpa3oBaHUE
Jlamutaca.

o Jlexuun.

e [IpakTnueckue 3aHATUS.

e KouTponbHas pabora;

e BrinmonHeuue
JIOMAITHETo 3aIaHMu;

e DK3aMeH.
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Hcnonp3oBaTe TeopeTHye-
CKUE 3HAaHUA JUISl 110-
CTPOEHMS IPOCTEUIINX
MaTeMaTHYEeCKUX MOJIEIEN
npudoOpoOB, CXEM, yCT-
POMCTB U YCTAHOBOK JJIEK-
TPOHHMKHU ¥ HAHOJIEKTPO-
HUKH Pa3IUIHOTO (DyHK-
LMOHAJIBHOI'O Ha3HAYEHUS,
MPUMEHSTh CTaHIapTHbIE
IIporpaMMHbIE CPEJICTBA
UX KOMITBIOTEPHOTO MOJIe-
JIUPOBAHMUSL.

e JlaGoparopHbie pabOTHI;
e BrinonHeHnue

KOHTPOJIbHON paboThI;

e (CamocrogrenpHasg

paboTa CTyIEeHTOB.

e Odopmnenue
OTYCTHOCTHU u 3aluTa
abopaTOPHBIX padoT;

Odopmiierre KOHTPOJIBHOM
paboThI

HaBbeikamu matemaruue-
CKOr'0 MOJEIINPOBAHUS U
HCCIEeA0BaHUs MIPOCTEM-
X IpruOOPOB, CXEM,
YCTPOMCTB M YCTAHOBOK
AJNIEKTPOHUKHU U HAHODJIEK-
TPOHUKH PA3JIMYHOIO
(GYHKIMOHAJIBLHOTO Ha3Ha-
YEHUSI.

e (CamocrosaTenpHas
pabora.

e JlaGoparopHbi€ pabOTHI;

e 3amura 1a00paTOPHBIX
pabor

e 3ammra
paboThI;
e  DK3aMmeH

KOHTPOJIBHOU
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dopMynupoBKa MoKa3aTelel U KpUTEPUEB OLIEHUBAHNS JaHHOW KOMIETEHIIUN [TPUBEACHA B Ta0JIU-

ne 7

IToka3arean
U KpUTEepuu

Tadwua 7 Ilokazamenu u Kpumepuu OYyEeHUBAHUSL KOMNEMEHYUU HA dmanax

3HaTh

YMmerThb

Baaners

OT1an4yHo
(BBICOKMIA
YPOBEHBb)

Xopouo (6a-
30BbIii YpO-
BeHb)

YnosJerso-
PUTENbHO
(moporossIi
YPOBEHBb)

AHATU3UPYEM CBA3U MENHCOY
PA3IUYHbLIMU
Mamemamuieckumu
MoOensAMU;

npedcmasisem cnocoowl u
Ppe3yIbmamul UCHONb308AHUS
PA3TUYHBIX MAMEMAMUYECKUX
Mmooernet;

000CHO8bI8AEM 8bLOOP MemMOoOd
U NIAaH peweHus 3a0a4u
NOHUMAem C8:a3U MeHcoy
PA3IUYHbIMU
MamemamuieckumMu
MoOensaMU;

umeem npeocmasienue o
MHO2000pa3uu
Mamemamuyeckux mooenet,
apeymenmupyem 8vl00p
Memooa peuieHus 3a0ayu,
cocmaeisiem nian peuieHus
3a0auu;

epaguuecku urirOCmpupyem
3a0auy

B0CHPOU3BO0OUM OCHOBHbBIE
Mamemamuyeckue Mooenu,
pacnosnaem omaudus
Mamemamuyeckux mooenet,
3HAem OCHOBHbLE MeMmOoObl
PpeuweHUs: MUnogvlx 3a0ay u
yMeem ux npuMeHsms Ha
npaxkmuxe
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€c680000HO npumensiem
MemoOobl peueHusl 3a0a4 8
HE3HAKOMbBIX CUMYAYUSX,
yMeem ulpaxcams u
apeymenmupo8aHHo
dokazvieams 8blOOP MO ULU
UHOU MamemMamu4eckou
Mmooenu

npumeHsiem mMemoowvl peuleHust
34044 8 He3HAKOMDbLX
cumyayusx;

yMeem KOPPEKMHO 8blpaA#CaAmb
U apeymMeHmupoBaHHO
000CHO8b18AMb 8bIOOP MOU
UNU UHOU MAMEMAMUYECKOU
Mmooenu

ymeem pabomamy co
CNPABOYHOU TUMEPaAmypou;
UCNONb3Yem KOHCMPYKYUU,
VKA3aHHbIE 8 ONUCAHUU
1abopamopHou pabomsl,
ymeem npeocmasnano
pe3ynbmamul ceoell pabomul

Cs0b00H0 61a0eem Ha-
BbIKAMU Mamemamuye-
CKO20 MOOENUPOBAHUS U
UCc1e008anus nPo-
cmetiwux npubopos,
cxem, yCmpoucms u yc-
MAHOBOK INEKMPOHUKU U
HAHOIIeKMPOHUKU

Kpumuuecku
ocmulcaugaem
nony4eHHble 3HAHUL,
KomMnemenmen 8
PA3TUYHBIX CUMYAYUSIX,
gnadeem pasHvIMu
cnocobamu
npeocmasieHus
NOJYYeHHbIX
pe3yIbmamos

gnadeem mepmuHoio2uel
npeomemHou ooracmu
3HAHUS,

CnOcobeH KOppeKmHo
nocmpoums
Mamemamuyeckyro
Mooenb
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3 TunoBsbie KOHTPOJIBHBIC 3a/ITaHUA

JIJ'I?I pcain3anu BbIMICIICPCUNCICHHBIX 3a1a4 06y‘I€HI/I$I HCIIOJIB3YIOTCA CICAYIOIINE MAaTCpUaJibl.

Tembl KOHTPOJILHOM pPadOThI:

[lepenaTounble PyHKIUN aKTUBHBIX U MACCUBHBIX YETHIPEXNOIOCHUKOB. [lepenaTounbie pyHKIMN
CAY.

Uccnenosanue ycrouuoctd CAY no kputepusm MuxaiiioBa, HallkBUCTa, IOCTPOCHHE TPaHUIIbI
€€ yCTOMYMBOCTH 110 Kputeputo [ ypBuna.

Pacyér yacTOTHBIX U BPEMEHHBIX XapaKTepUCTHK JUHEWHON HenpepriBHOM CAY. Onpenenenue
ITOKa3aTeNe Ka4eCTBa yIIPABIICHHUS.

Tembl camocTOSITEILHON PadoOThI:

[IpenMer AMCUMIIIMHEL U €€ 3HaYeHHe JUIsl 3JeKTpoHuKH. Kiaccudukanus cucteM aBTOMaTHYECKOIo
ynpasieHus (CAY). [IpuHuuns! ynpaBieHus 110 OTKIOHEHUIO U BO3MYIIEHHUIO.

JuddepenuranbHble ypaBHEHUS U IiepeaTouHble PyHKIMU. YacTOTHBIE PYHKLINU U XapaKTEPUCTUKU.
Bpemennbie QyHKIIMN U XapaKTEPUCTHKHU.

Knaccudukanus THIOBBIX AMHAMUYECKUX 3B€HbEB. MUHUMAIIbHO- 1 HEMUHUMAJIBbHO (pa3oBbie 3BeHbs. Mu-
HUMaJIbHO (Pa30Bble TUHAMUYECKHE 3BEHbS U UX XapaKTepUCTUKH. Peannzalysi MUHUMaJIBHO (ha30BbIX
3BEHBEB Ha OINEPAIIMOHHBIX YCUIIUTENSX.

[loHsATHE CTPYKTYPHOH CXEMBI, IIEMEHTHI CTPYKTYPHBIX CXEM, ITPaBUIIa IPEOOPa30BaHUs CTPYKTYPHBIX CXEM.
[lepenarounblie GyHKUNU JTMHEHHBIX HETIPEPHIBHBIX CUCTEM.

duznyeckoe NMoHATHE ycToitunBoctu. HeoOxoaumoe ycinoBue yCTOMUMBOCTH JIMHEWHBIX HEMPEPHIBHBIX
CHUCTEM.

Kputepuu ycroitunoctu. [ToHsiTHE KpUTUUECKOTO (IPaHUYHOT0) 3HAUEHUS BapbUPYEMOTO ITapaMeTpa.
OrneHka ycTOMUMBOCTH 1O JIOTapu(MUYECKUM YaCTOTHBIM XapakTepucThkam. [IoHsTHe 1 Mephl 3a1macoB
ycroitunBocTy. ObecrniedeHue 3aaHHbIX 3a1acoOB YCTONUMBOCTH.

[Toka3zarenu kauecTBa peryJupoBaHus: TOYHOCTh B YCTAHOBUBIIEMCS PEXKUME, [UTUTEIbHOCTh EPEX0HOTO
npoliecca, nepeperyaupoBanue, KojaedareabHoCcTh. CTaTHYeCKUe U aCTaTUYECKUE CUCTEMBI, MOPAIO0K acTa-
THU3MA.

Kputepun kauecTBa nepexoJHOro mporecca: 4aCToTHble, KOpHEBBIE, HHTErpaibHble. [locTpoenue nepe-
XOJTHOTO IIpoliecca IMyTeM HEeIOCPEICTBEHHOIO Mepexoaa OT N300paxKeHHsI K OpUrHHAIly Yyepe3 00paTHoe
npeobOpazoBanue Jlamnaca.

[TocTanoBka 3ajau ctabunuzauuu U koppekuuu. [locnenosaTenbHas u napamuienbHas koppekuus. [locne-
JI0BaTeNIbHbIE KOPPEKTUPYIOIINE 3BE€HbS (PETYISATOPHI).

CuHTEe3 KOPPEKTUPYIOIIUX LIETIeN 110 JIorapu(PMUUECKUM YaCTOTHBIM XapaKTePUCTHKAM.

[TapannenpHas koppekuus. [ MOKHe U KecTKue KOPPEKTUPYIOLIUE OOPATHBIE CBS3HU.

MHOTOKOHTYpHBIE CUCTEMBI ITOJUNHEHHOTO PETYIUPOBAHUS C MTOCIIEI0BaTEIbHON Koppekuuen. [Ipumene-
HUE TUIOBBIX HACTPOEK (Ha CHMMETPUYHBIN U TEXHUYECKUM ONITUMYMBI) JIJIsl CHHTE3a PErYJISTOPOB B CUC-
TeMax MMOJUYUHEHHOTO PEryIuPOBAHMUS.

[TocraHoBKa 3a/1a4u UCCIIEIOBAHUS CUCTEM C HEJIMHEHHBIMH CTAaTUUECKUMU XapaKTepucTukaMu. Meron ¢aso-
BOM INIOCKOCTH

Pa3HOBUAHOCTH AUCKPETHBIX CUCTEM: peJIeHbIE, UMITYJIbCHBIE, U IU(poBbIe. Buabl UMIynbCHONW MOIYIIsA-
. OCHOBBI MaTEMATHYECKOTO onrcaHust TuHEHHbIX CAY ¢ aMIUTMTYAHO-UMITYJIbCHOM MOIYJISIITUCH:
YpaBHEHUS B KOHEUHBIX Pa3HOCTAX U TUCKPETHbIE NIepeaaTounblie GyHKIuM. JJuckperHoe npeoOpazoBaHue
Jlannaca, Z - npeo6paszoBanue u W - npeoOpazoBanue. Y CTOWYMBOCTh TUCKPETHBIX cucTteM. [Ipumenenue
KpUTEPUEB YCTOMYMBOCTH JUIsl aHaimu3a JUCKpeTHbIX CAY. YacTOTHbBIE XapaKTEpUCTHKU.

CornacoeaHa Ha noptane N2 16546
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Tembl 1a00paTOpHBIX PadoT:

HccnenoBanne XxapakKTepUCTUK TUOBBIX THHAMHYECKHX 3BEHBEB.
HccnenoBanue XapakTepUCTUK CTaTHYeCKUX U actatnueckux CAY.

IIpumepsl 3anaHuii 11 HeyCleBaIOIIUX CTYEHTOB:

3ananue 1. IToap3ysack npaBuwiIaMu IpeoOpa3oBaHusa CTPYKTYPHBIX CXEM, OIPEeIIUTh NepeAaTOuHyI0 (QyHKIMIO YCTpOIiCTBA U ee
napamerpbl (KO3 QUIMEHT Nepeady U IIOCTOSHHBIE BPEMEHH):

ky s ky=5¢, ky=4, ky=10c™.

— k2 - — -y

p p

X —

3ananue 2. T1o 3ananHoii nepenarounoil Gpynkuuu pazomknytoit uemu W (p) mocrpouts ee acumnrornaeckyro JIAUX:
k(t.p+1)(7,p+1
W(p) — : 2( lp )( 2p ) ;
(I p” + 28T p+D)(Top +1)
k=100, 7;=05¢, £=05, 1,=03¢, 7, =0.1c¢c, 1,=0.05 c.

3aganne 3. Onpenenuts ycrotunBocte CAY, cTpyKTypHasi cxeMa KOTOpoi IpUBeieHa Ha PUCYHKE, PACIIONOKEHHOM HIXKE, U

3HAa4YCHUC I'PAHUYIHOIO KOB(l)(l)I/IHI/IeHTa nepeaayn Krp .

g y
4?— Wi(p) W, (p) Ws(p) —T—»
Woc(p) -

k(tip+1 k k
wpy =1L e B = B )=k

ky=5c', ky=3, ky=4, k., =0,5, ;=05 ¢, 1,=0,07 c, T, =0,1 c.

33213“]/]6 4. HHH CHUCTEMBI, CTPYKTYpHasA CXeMa KOTOpOﬁ MpUBECJICHA HA PUCYHKE, paCllOJIOKEHHOM HHKEC, paCCYUTATh CTATU3M €€

\i

\

BHCIIHUX XapPaKTCPUCTUK JJId 3a/IaHHBIX 3HAYECHHMI 3a4ar0uero g 1 BO3MYHIAIOIICTO f BO3HCﬁCTBHﬁ " IOCTPOUTH BHCIIIHIOKO

CTaTUYECKyIo XapakTepuctuky CAY:

l f
W4(p)
g—»(?— T = AT Wy(p) «[—y»
Woe (P) |
ky(t3p +1)

k fey (T p+1) koc
Wi(p)= L w. =L,W3(P)= Wa(p)=ky, Woe (p)=—""—
: Tip+1 2(P) T,p+1 T32p2+2§T3p+1 ¢ T..p+1

k1:3, k2:10, k3:7, k4:3, kOC:0’4‘

3apanue 5. 1o 3amanHo# acumnrornaeckoit JJAUX BOCCTaHOBUTH NIEPEaTOYHYIO (QYHKIHIO pa3oMKHyTo# e CAY.
KonebarenbHble 1 KOHCEPBATHBHBIE 3BEHBSI HE IIPUMEHSTH!

| G((D)
0

| '\ -20 nb/nex

0 Al |

— __~+20 nb/nexi
T ! 14
010,10,20,4 1,0 \! lgo

. 0
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IIpumepHbIe BONPOCHI K IK3aMeHy N0 AucHuIiuHe «Teopusi aBTOMaTH4Y€CKOr0 ypaBJIeHUsD)
(¢pparmenT)

. [IpyHIMIBI yIIpaBiaeHUs 10 OTKJIOHEHUIO U 110 BO3MYIIEHHUIO.

. [lonsiTue nepenarounont pynkiuu CAY.

. [lepexonHas u uMIyabCHas epexoHasi XapaKTEepUCTUKAMU U CBS3b MEKy HUMHU.

. HacroTHbie xapakrepucTuk CAY U CBSI3b MEX1y HUMH.

. TunoBeie nuHamuyeckue 38eHbst CAY. MuHumanbHO-(a30Bble 3BEHbS U UX XapaKTEPUCTUKU.
. Oco6ble nuHaMuyeckue 38eHbsi CAY U UX OTINYUS OT MUHUMAIbHO-(Da30BbIX 3BEHBEB.

. Kak no acumnrornueckoit JJAUX CAY BoccTaHOBUTH €€ NIEPEeIaTOUHYIO (DYHKIIHIO?

8. HeobGxoaumoe M JOCTaTOYHOE YCIOBUE YCTOWYMBOCTH JIMHEWHBIX HenpepblBHBIX CAY. Kpure-
pUM YCTOMYMBOCTU M MX MPUMEHEHHE. 3arachl YCTOMUYMBOCTU U UX CBA3b C AMHAMMUYECKHMHU XapaKTepH-
ctukamu CAY.

9. Cratnueckue u acratuueckue CAY. Ilopsaok actarusma, ero BIMsSHUE Ha YCTOMYMBOCTh U Kaue-
cTBO perynupoBanus B CAY.

10. YacTtoTHBIE U KOpHEBbIE KPUTEPUHU KaueCTBA PETYIUPOBAHUS U UX CBSI3b C OCHOBHBIMH JUHAMU-
yeckuMU Xxapakrtepuctukamu CAY.

11. CnocoOs1 koppekiuu CAY.

12. IlapannensHas koppekuust CAY. Xectkue u ruOkue oOpaTHbIE CBSI3U, UX pealu3alus U PexXu-
MBI pa0OThHI.

13. KomObuaupoBanHoe yrpasieHue. [loHaTHe MHBAPHAHTHOCTH U CIIOCOOBI €€ JOCTHKCHHS.

14. OntumaneHbie xapaktepuctuku CAY. HacTpoiika cucreM Ha TEXHHUYECKUH M CUMMETPUYHBIN
ONTUMYMBI.

15. Kimaccudukanust nuckpetasix CAY 1o cnocod6am KBaHTOBAHUS CUTHAJIOB U MOTYJISIUH.

16. Ilonsarue pemerdaroil pynkuu. CMmelleHHbIe penieTyaTble PyHKIUU U UX Ha3HaueHue. Pa3Ho-
CTH pelieTyaThiX GYHKUUN U Pa3HOCTHBIE YPABHEHMUSI.

17. HduckpetHoe mpeoOpazoBanue Jlaruraca. O6macth cyiiecTBOBaHUs M300pakeHuil. OCHOBHBIC
CBOICTBA AUCKpPETHOTO IpeodpazoBanus Jlamnaca.

18. Z-npeoOpa3oBaHue U €0 CBSI3b C JUCKPETHBIM mpeoOpazoBanuem Jlammaca. MoaudunmpoBan-
HOE Z-TipeoOpa3oBaHueE.

19. Tunosas ctpykrypa pasomknyroit CAY ¢ AUM, ee coctaB u nepegaroyHasi GyHKIUS.

20. Ilepenatounsie ¢ynknuu 3amMKHYTBIX CAY ¢ AUM. YacToTHbIE XapaKTEPUCTUKU CHUCTEM C
AWM n ux cBoMcCTBA.

21. HeoOxoaumble U JOCTaTOYHbIE YCIOBUS yCcTOoMunMBOCTH cucteM ¢ AVIM npu ux pa3iudyHoM Ma-
TeMatuieckoM onucanuu. [lonstue w-npeoOpasoBaHusl.

22. Oco0eHHOCTH MPUMEHEHUS U3BECTHBIX KPUTEPUEB YCTOMYUBOCTH B cuctemMax ¢ AVM.

NN N R W~

3 MeroanuecKue MaTepuaibl

st obecriedeHust mporiecca oOydeHUs U PEIICHHsS 3a7ad OOydeHHS HCIOJIb3YIOTCS CIEMYIOIINE
MaTepHaIbI:
OcHoBHas1 IUTEpaTypa:

1. Konosanos b.U, Jlebenes KO.M. Teopus aBToOMaTH4YECKOTO yIpaBjieHUs: Y4eOHOE mocodue ¢
rpudom YMO. 3-e uza., nom. u nepepad. — CII6, 2010. — 205 c. — ISBN 978-5-8114-1034-7. — [DnekTpoH-
HBIN pecypc http://e.lanbook.com/reader/book/538#1, noctynm cBOOOIHBIH].

2. JIebene KO.M. Teopus aBTOMaTHYECKOTO YIPABJICHUS. Y4eOHOE METOIMIECKOE TTOCOOUE JIst
CTyIeHTOB 3a0uHOT0 (akynprera Hanpasienus 11.03.04. — Tomck: TYCVYP, 2017. — 66 c. OdunnansHbIit
caut kadenpst [IpD TYCVYP , http://ie.tusur.ru/lym/tau_z.rar, 1oCTyn cBOOO HBIN
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4. Tanosuukuit FO.H., CaBun [I.A., Typan B.B. Cucrema MmoeupoBaHus 3J1€KTPOHHBIX CXEM
ASIMEC. Odunnansusiit cailt kad. [Ip3 TYCVYP, http://devil.ru/asimec/asimec_install.exe (mporpamMmmHoe
obecrmieuenue i 1abopatopHbix padot. Pazmep makera 2,8 Mb. Bepcus 2.10.9.8, 2010 roxn).

JlonoJIHUTeIbHAS JINTEPAaTypa.

1. EpodeeB A.A. Teopust aBromatuueckoro ynpasienus. — CI10.: [Tonurexuuxka, 2003. — 302 c. (B
oubmuoTeke 17 3K3.)

2. ymmn C.B., 3otoB H.C., ImaeB [{.X. u ap. Teopust aBTomarudeckoro ynpasienus / [log pen.
B.b. SIxoBneBa. — M.: Breicmas mkona, 2005. — 567 c. (B oubauoteke 10 3k3.)

3. Teopus aBTomaTudeckoro ymnpasienus. U.1. Teopust TMHEHHBIX CUCTEM aBTOMATHYECKOTO
ynpasienus/ H.A. babakos u np.; [lox pea. A.A. Boponosa. - M.: Beiciias mikona, 1986. - 367 c. (B 610-
JTUOTEKE 6 IK3.)
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