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AHHOTAIUA

Jucuumimza «MaTemMaTHueCcKHue OCHOBBI TEOPUM aBTOMATHYECKOTO PEryJIUpOBAHUM»
BXOJHT B 00pa3oBaTEIbHYIO MPOTPaMMy BBICIIET0 00pa30BaHUs — IPOTpaMMy OakajlaBpuaTa 1o
HanpaBleHuio noaroroBku/ cnenuanbHoct 16.03.01 «TexHuueckas ¢usnka» HampaBIEHHOCTH
«®Dusnueckne MeTOIbl KOHTPOJS KadecTBa M JUArHOCTHKW». JlMCUMIIIMHA peanusyercs
kapeapoit «Ne31».

JucuunnuHa HaueneHa Ha GOopMHpPOBaHHUE Y BBIITYCKHUKA CIEAYIOUMX KOMIIETEHITHIH:

I[IK-3  «I'0TOBHOCTH  COCTaBUTh IUIAaH 3aJaHHOTO  PYKOBOAMTEIEM  HAy4YHOIO
UCCIIEIOBaHMS, Pa3padoTaTh aJeKBATHYIO MOJIENIb N3y4aeMOro 0OBbeKTa M ONpEAETUTh 00JacTh
€€ IIPUMEHUMOCTH»

I[MIK-4 «CrnocoOHOCTh K CO3MaHHUI0 MATeMATHYECKUX U WH(OOPMAIMOHHBIX MOJIEICH
UCCIIEyEMbIX IPOLECCOB, SBICHUH U OOBEKTOB, OTHOCALIMXCS K MpodecCHOHAIbHON
JESATEIBHOCTI

CopepxaHue IUCHUIUIMHBI OXBAaThIBAET KPYI BOIPOCOB, CBA3aHHBIX C MAaTEMaTHYECKUM
ONMCAaHUEM, IPUMEHSEMBIM B TEOPUH aBTOMATUYECKOTO PEryIUPOBAHUS.

[IpernonaBanne JIUCHMIIMHBI IMpPEAyCMAaTpPUBAET cCleAyrouire (GopMbl OpraHu3aluu
y4eOHOTO0 mpolecca: JEKIHUH, JabopaTopHbIe pabOThI, CAMOCTOSITEIbHAS Pad0Ta 00YHarOmIIErocs.

IIporpaMMoii IHCHHUIUIMHBI IPELYCMOTPEHBI CIEAYIOIINE BUABl KOHTPOJIA: TEKYLIUH
KOHTPOJIb YCIIEBAEMOCTH, IPOMEKYTOUHAS aTTeCTalus B (hOpMe IK3aMEHa.

OOwmast TpyAOEMKOCTb OCBOEHMS AMCLUUIUIMHBI COCTaBJIAET 5 3adeTHbIX equnHui, 180
4acoB.

SI3bpIk 00y4EHUS 110 TUCIMITIIMHE KPYCCKUN»



1. TlepedeHb mIaHUPYEMBIX PE3yIbTATOB OOYUEHHUS MO JUCIUIUINHE

1.1. [enu npenogaBaHust JUCUUIUIHHBI

PaccmoTpeHne maTteMaTHYECKHX OCHOB MCIOJIB3YEMBIX IPU MOJAEIMPOBAHUU IOAXO0J0B
ONMCAHUS CUCTEM ABTOMATUYECKOTO PETYIUPOBAHMUS.

1.2. JucuurmuiiHa BXOAWT B  COCTaB  4acTH, (OPMHUPYEMOH  y4aCTHHKAMH
00pa30oBaTeNIbHBIX OTHOIIEHUH, 00pa30BaTeNbHOM MporpaMMbl BICHIET0 00pa3oBaHus (ajee —
OIl BO).

1.3. Ilepeuenp miaaHUpyEeMbIX pe3yJIbTaTOB O0YUYEHHS 110 AUCLUILIMHE, COOTHECEHHBIX C
IUTAHUPYEMbIMH pe3yibratamu ocBoenust OIT BO.

B pesynbrare u3ydeHHs AUCHUILUIMHBI OOYyYaroIUiCs MOJDKEH 00JIafaTh CleAYIOIIMMU
KOMIETEHIMSIMHU WM UX yacTsMU. KoMneTeHMu 1 MHAUKATOPbl UX JOCTH)KEHUS IPUBEJICHBI B
tabmure 1.

Tabauna 1 — [lepeueHp KOMIETEHIMH U UHAUKATOPOB UX JIOCTHKEHUS

Kox u
Kareropus (rpynma) Kon n HaumeHoBaHWE WHIUKATOPA TOCTHKEHUS
HauMEHOBaHIE
KOMITETEHIIN T KOMITETEHIINH
KOMIIETEHIINHU

[1K-3 I'oToBHOCTE
COCTABUTH IJIAH

3a]aHHOTO
PYKOBOJIUTENEM
HAYYHOTO
Y [TIK-3.Y.1 ymMeTh cOCTaBIsATh MATEMAaTUUECKHUE
[TpodeccronanbHble | HCCIEIOBAHUS,
MOJIEIIH Y BBITIOJIHATH POBEPKY a/IeKBATHOCTH
KOMIIETEHIIUH pa3paboTatb

pealbHOMY OOBEKTY
a/ICKBaTHYIO MOJEIb

U3y4aeMoro o0beKTa
U OIIPEJEeNUTh
obnacTb ee
IPUMEHUMOCTH

[1K-4 CnocobHOCTh
K CO3JJaHUI0
MaTeMaTHYECKHX U
MH(POPMALIMOHHBIX I1K-4.3.1 3HaTh NPUHLIMIIBI TOCTPOEHUS

MoJelIen MaTeMaTHYeCKNX U NH(POPMAITMOHHBIX MOJICIICH
UCCIIETyEMbIX I1K-4.Y.1 ymMeTp nIpoBOANUTH UCCIIEOBAHUS
MIPOIIECCOB, SBJICHUI | TIPOIIECCOB, SIBIICHUN U 0OBEKTOB, OTHOCSIITUXCS K
U 00BEKTOB, npodeCCUOHATBLHOM J1eATEIbHOCTH

OTHOCSIIINXCS K
npodeccHoHaNbHOM
JIESITEIIbHOCTH

[Ipodeccuonanpubie
KOMITETCHITHH

2. Mecto nucuurmiuHbl B cTpyktype OIT

JuctuminHa MOKeT 0a3UpOBaTHCS HA 3HAHUSX, paHee MPUOOPETEHHBIX 00yYaIONUMUCS
MIPU U3YYCHHUH CIICTYIONTUX JTUCIUIUIH:

— «MaremaTtuka. MaTteMaTHYECKHIN aHATIN3Y,

— «Teopus aBTOMAaTUYCCKOI0 YIIPABICHUS

3HaHuUs, TMOJYyYEHHbIE NPH HM3YUYEHUHM MaTepuana JaHHOW JUCIMIUIMHBI, UMEIOT Kak
CaMOCTOSITENIbHOE 3HAUYCHUE, TaK U MOTYT HCIOIb30BAThCSI MPU U3YyUEHUU APYTUX TUCIUILINH:

— «[ocymapcTBEHHAS UTOrOBAs ATTCCTALIUS.

3. OO0BeM U TPYJI0EMKOCTh JUCITUTLIAHBI




Jlannaple 00 o0meM o0beMe MUCIUIUIMHBI, TPYJIOEMKOCTH OTICIBHBIX BHJIOB y4eOHOM
paboThI 1O TUCIUILTHHE (M paclpeie]ICHue 3TOH TPYJA0EMKOCTH TI0 CeMeCTpaM) IPeCTaBICHbI B
Tabiuue 2.

Tabnuna 2 — O0beM U TPYJOEMKOCTh AUCIUIIINHBI

TpynoemMKocTs 10
Bun yuebHo# paboThl Bcero ceMecTpam
Ne8
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 5/ 180 5/ 180
3E/ (uac)
U3 Hux uacoe npakmuueckoi n0020moeKu 20 20
Ayoumopusie 3anamus, BCETo 4ac. 40 40
B TOM YHCJIE:
nekrun (JI), (gac) 20 20
npaktuyeckue/cemunapckue 3anarus  (113),
(dac)
naboparopusie padotsl (JIP), (dac) 20 20
KypcoBoii mpoekT (pabota) (KII, KP), (uac)
9K3aMeH, (Jac) 27 27
Camocmosamenvnas paboma, Bcero (dac) 113 113
Buo npomesccymounoit ammecmayuu:. 3a4er,
mubd. 3auger, sk3ameH (3auer, Hudd. 3au, JK3. OK3.
JK3.*%)

*k
Ilpumedanue: kaHOUAATCKHUI IK3aMEeH

4. ConeprxaHue JUCITUTUTUHBI
4.1. Pacnpepenenuie TpyJA0€MKOCTH JTUCHUIUIAHBI MO pa3jieiaM U BUIaM 3aHITHIM.
Pazaenpl, TeMBbI TUCHUTIIIUHBI K KX TPYJIOEMKOCTh TTPUBEICHBI B Ta0IUIIE 3.

Tabauna 3 — Pa3znensl, TeMbl AUCUUIIINHBI, X TPYAOEMKOCTh

Pasznensl, TeMbl TUCIIANIIAHEL Hewrm | 113 (C3) 1P KII CPC
’ (dac) (qac) (gac) (qac) (gac)
Cemectp 8
Pazzmen 1. luddepenunanbapie ypaBHEHHS Kak
OTIMCaHUE CUCTEM aBTOMATHYECKOTO 3 - 4 - 20
PETyJIHPOBAHMSL.
Paznen 2. Pa3HOCTHBIC ypaBHEHUE U pelIeTUATHIC
GyHKIMH. 3 ] 4 j 15
Paznen 3. BekTopHO-MaTpHUYHBIE IPEOOPA30BAHUS. 4 - 4 - 19
Paznen 4. UHTETpanbHble IpeoOpa3oBaHusl. 3 - 4 - 36
Paznen 5. YCTOMYUBOCTH CHCTEM YIIPABICHHUS. 4 - - - 36
Paznen 6. JInHeapuzarus CUCTEM yIpaBIICHHUS. 1 - 4 - 18
HUroro B cemectpe: 20 20 113
Uroro 20 0 20 0 113

[IpakTHueckass MOATOTOBKA 3aKJIIOYAETCd B  HEMOCPEICTBEHHOM  BBIMOJHEHUU
o0y4JaloImUMHUCA  ONpEAENCHHBIX  TPYIOBBIX  (PyHKUMHA,  CBSI3aHHBIX C  Oy;aymiei
npodeCcCHOHATIBHOMN 1S TeNbHOCTBIO.

4.2. CopaepxaHue pa3/ieJioB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHuie pa3iesioB U TeM JEKIIMOHHBIX 3aHIATUN MIPUBEICHO B Ta0mnulie 4.




Tabnuna 4 — ConeprkaHue pas/ieloB U TeM JIEKIIMOHHOTO [IUKJIIa

Howmep pazaena HaszBanue u conepkanue pas3iesioB U TEM JIEKIIMOHHBIX 3aHATHI
1 JuddepeHumansupie ypaBHEHHs] KaK OMKMCAHUE CHUCTEM aBTOMATHYECKOTO
peryaupoBaHusl.
OOBIKHOBEHHBIC muddepeHIranbHbIe ypaBHEHHUS. Henuneiinbie

muddepeHnuanbuple  ypaBHeHus. JuddepeHnuanbupie  ypaBHEHHs B
YaCTHBIX ITPOU3BOIHBIX.

2 Pa3znocTtHble ypaBHEHUE U perieTyaTbie GyHKIUH.

3 BekropHo-MaTpuuHble IpeoOpa3oBaHusl.
JevictBua Hax marpunaMu. Matpuyssle onepanuu. MeToabl BBIYUCICHUS
onpenenureneii. MaTpudyHble BHIYUCIICHUS.

4 WuTterpanbHble Mpeodpa3zoBaHusl.
[IpeobpazoBanus Jlamnaca. Z-npeodpazoanue. [IpeodpazoBanue Oypoe.

5 Y CTOWYHUBOCTh CUCTEM YNPABJICHUS.
VYcronuuBocts mo JlsimyHoBa. Kpurepun yCTOWYHMBOCTH JMHAMHYECKUX
CUCTEM.

6 Jluneapuzanus cCUCTEM YIpPaBICHUS.

Pasnoxenne B pap  Teiopa. ['apmoHuueckas — JMHeapu3aLus.

Jluneapuzanus 0OpaTHON CBS3BIO.

4.3. Tlpaktudeckue (cCeMUHAPCKUE) 3aHATHUSL
TeMmbl pakTUUECKUX 3aHATHHA U UX TPYJTOEMKOCTb IIPUBECHBI B TAOIUIIE 5.

Tabauna 5 — [IpakTuueckue 3aHsATHS U UX TPYJIOEMKOCTb

N3 aux Ne
Ne | Tems! npaktuueckux | POpMBI MPAKTUYECKUX | TPydO0EMKOCTh, |MPAaKTHUECKOH |pasierna
/1 3aHATHI 3aHATHAN (qac) MOJTOTOBKH, | JUCIIMII

(uac) JIMHBI

Y4eOHBIM MJIaHOM HE MPEYCMOTPEHO

4.4, JlabopaTopHBIC 3aHATHS
Tembl Tab0paTOPHBIX 3aHATHH U UX TPYJAOEMKOCTh PUBEACHBI B TAOIHIIE 6.
Tabnuna 6 — JlabopaTopHbI€ 3aHATHI U UX TPYIOEMKOCTb

N3 Hux Ne
Ne HaumenoBanue 1a00paTopHBIX paboT TpyOEMKOCT®, | MPAKTHIECKOH | pasjieiia
/11 (dac) MOJTOTOBKH, | JUCITHII
(dac) JIUHBI
Cemectp 8
1 | MoaenupoBanue nuddepeHITaIbHBIX 4 4 1
YpaBHEHUN
2 | JIuckpeTHbple MOIENH 4 4 2
3 | MarpuuHble nmpeoOdpa3oBaHHUsI 4 4 3
4 | IIpeoOpa3oBanust Jlammaca it OMUCAHUS 4 4 4
CUCTEM yIpaBICHUS
5 | JIuneapuzanus HENMHEHHBIX CUCTEM 4 4 6
Bcero 20 20




4.5. KypcoBoe mpoeKTHpOBaHHE/ BBHITIOJHEHUE KYPCOBOM PabOTHI
Y4eOHBIM MIaHOM HE TPETyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aroLUXCs
Bunst camocTosTeNnbHON pabOTHI U €€ TPYA0EMKOCTh IIPUBEICHBI B Ta0IHIIE 7.
Tabnuia 7 — Buabl caMocTosITenbHON paboThI U €€ TPYJOEMKOCTb

. Bcero, | Cemectp 8,
Bun camocrositenbHO# paboThl
qac qac
1 2 3
W3yueHne TeopeTUYeCcKOro Marepuasia
85 85
quciuminiel (TO)
[ToaroToBka K TEKyuemMy KOHTPOJIO 18 18
ycneBaemoctu (TKY)
IToaroroBka K MpoMeXyTOYHOU 20 20
arrectaruu (I1A)
Beero: | 113 113

5. Ilepeuenb y4eOHO-METOIUYECKOTO 0OCCIICUCHUS
JUISL CAMOCTOSTENIEHON PabOThl 00yUYaIOMIMXCS 110 TUCIUIUTHHE (MOJIYIIIO)
Y4eOHO-METOIMYEeCKHE MaTepHaIIbl ISl CAMOCTOSITEIIbHONH Pa0OThI OOYYaIONIMXCSl yKa3aHbl B
. 7-11.

6. IlepedeHb MEYATHBIX M ANEKTPOHHBIX YUEOHBIX M3JaHUN
[lepeyenb nevaTHBIX U 3JIEKTPOHHBIX YUEOHBIX M3/1aHUI pUBEEH B Tabuule 8.
Tabnuua 8— [lepeueHp MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUI

KomuectBo
AK3EMILTSIPOB B
Ugil_ﬂg p/e c bubnmuorpaduueckas ccpuika OUOIHOTEKE
P (KpoMe IIeKTPOHHBIX
SK3EMILIPOB)

https://e.lanbook.com/book/212354 | T1es3uep, JI. 1. Teopus
ABTOMATHYECKOTO YIIPABIICHHUS.
3amauu U pemeHus | yueoHoe
nocobue / JI. JI. IleB3Hep. —
Cankr-IletepOypr : Jlans, 2022.
— 604 c. — ISBN 978-5-8114-
2161-9. — Tekcrt : 3neKTpOHHBIH //
JlaHb : 2eKTPOHHO-OMOINOTEUHAS
cucrema. — URL:
https://e.lanbook.com/book/212354
(mata oopamenus: 07.09.2022). —
Pesxxum noctyna: uist aBTopH3.
nosb3oBareneit.» (I[les3uep, JI. 1.
Teopust aBTOMaTHYECKOTO
yIpaBiieHus. 3a7aui U peuIeHUs :
yueoHoe nmocobue / JI. JI. IleB3uep.
— Camnkr-IlerepOypr : Jlans,
2022. — ISBN 978-5-8114-2161-
9. — TekcT : aneKTpoHHbI // JIaHb
: BJIEKTPOHHO-OMOIHMOTEeYHAs
cucTeMa.




https://e.lanbook.com/book/145075 | Mokposa, H. B. Marematuueckue
OCHOBBI YIIpaBJICHUS : y4yeOHO-
MeToamueckoe nmocobue / H. B.
Moxkposga, A. B. JlopomieHko. —
Mocksa : MUCH — MI'CY, 2020.
— 54 ¢. — ISBN 978-5-7264-
2149-0. — Tekcrt : 31eKTpOHHBIH //
JlaHb : 3eKTPOHHO-OMOIUOTEUHAs
cucrema. — URL:
https://e.lanbook.com/book/145075
(mara obpamenus: 07.09.2022). —
Pexxum noctyna: uist aBTOpH3.
nosib3oBareneil.» (Mokposa, H. B.
MareMaTHueCKue OCHOBBI
yIpaBJlieHUs : y4eOHO-
Mmetoauuyeckoe nocodue / H. B.
Moxkpoga, A. B. [lopomenko. —
Mockpa : MUCH — MI'CY, 2020.
— ISBN 978-5-7264-2149-0. —
TexcT : anexkTpoHHbI // Jlans :
AJIEKTPOHHO-OMOINOTEUHAS
cucrema.

7. IlepeueHb 2IEKTPOHHBIX 00pa30BaTEIbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIIEKOMMYHUKAITMOHHON ceTn «THTepHeT»
Ilepeuens JEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaIMOHHON ceTu «MHTepHeT», HEOOXOAMMBIX JJIsi OCBOCHMS JUCLMILIUHBI
npuBe/eH B Tadymiie 9.

Tabmuma 9 — IlepedyeHb SIIEKTPOHHBIX OOpA30BATEIBHBIX PECYpPCOB HH(POPMALMOHHO-
TEJICKOMMYHHUKAIIMOHHOU ceTH «/HTepHeT»
URL anpec HaumenoBanue

He npenycmotpeno

8. IlepeueHpb MHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. [lepeyerp mTpOrpaMMHOTO 0OECIEUYEHUs, HCIOIB3yEeMOTO IPH OCYIIECTBICHUU
00pa30BaTeNIbLHOTO MpoIiecca M0 AUCIUIIIIHE.
[lepeyenp nCONB3yEMOT0 MIPOTPAMMHOTO obecTieueHus npeacrasieH B Taduuie 10.

Ta6mmia 10— ITepeyers nporpaMMHOT0 oOecreueHus

No /1t HaunmenoBauue

1 Matlab

8.2. IlepeueHp UHGOPMAITMOHHO-CIIPABOYHBIX CHUCTEM,HCITOJIb3YEeMbIX pH
OCYIIIECTBIIEHUU 00Pa30BaTEILHOTO MPOIIecca MO JUCIHILTHHE

[TepeueHbr UCHOAB3yeMBIX HH(POPMAIIMOHHO-CIIPABOYHBIX CHCTEM IMPEJCTaBICH B
Tabaume 11.

Tabnuua 11— Ilepedyenp MHPOPMALIMOHHO-CIIPABOUHBIX CUCTEM

Ne m/m HaumenoBanue

He npenycmotpeno




9. MarepuanbpHO-TeXHHYECKas 6a3a
CoctaB MaTepHalbHO-TEXHHUYECKOM 0a3bl, HEOOXOAMMOW JJs  OCYIIECTBIICHUS
00pa30BaTEIILHOTO TpoIiecca MO TUCITUTUIHHE, TIPECTaBICH B Tabmuiel 2.

Tabnuna 12 — CoctaB MaTepralbHO-TEXHIUUECKON 0a3bl

Ne HaumeHoBaHMe cOCTaBHOM YacTu Howmep aynuropun
n/m MaTepUaIbHO-TEXHUYECKOU 0a3bl (1pu HEOOXOAUMOCTH)

JlexuroHHas ay uTOpHUs

KommnbsrorepHslii kinacce

10. Onenounble CpeacTBa AJIs TPOBEACHUS IPOMEKYTOUYHOHN aTTeCTAIIIN
10.1. CocTaB OLEHOYHBIX CPEACTBIJISI MPOBEACHUS IPOMEKYTOYHOH aTTECTAIHH
00yyJaromuxcs mo JUCUUTIINHE TPUBEeH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEICTB JIJIsl IPOBEACHHS MPOMEKYTOYHON aTTeCTaIluu

BI/I,Z[ HpOMeX(YTOqHOﬁ aTTeCTaluu Hepequb OICHOYHBIX CPEACTB

OK3amMeH Crnucok BOIpocoB K 3K3aMEHY

10.2. B kadecTBe KpUTEPUEB OLEHKA YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHHUS)
KOMIIETEHIIMH 00y4arolMMHCs MpUMEHseTCsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIHI, KOTopas puBeaeHa B Tabnune 14. B Teuenne cemectpa MOXKET HCIIOIB30BAThCSA
100-6ammpHast ~ mIKajga  MOAYJBHO-PEMTHMHTOBOM  CHUCTEMBl  YHUBEpPCUTETa,  IpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIMM JIOKAJILHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabauna 14 —Kputepuu ouieHKH ypoBHS ¢hOPMHPOBAHHOCTH KOMIETEHLUN

Or1eHKa KOMITETEHITUHI

Xapaxrepructrka chOpMUPOBAHHBIX KOMITETEHIINI
5-0ayuIbHAs IKaIa P p (popmp

— oOyuatomuiicss TIyOOKO H BCECTOPOHHE YCBOWJI IPOTPAMMHBIN
Marepuan,

— YBEPEHHO, JIOTUYHO, MTOCJIEI0BATEIILHO M TPAMOTHO €TI0 U3JIaraeT;

— OMUPAsICh HAa 3HAHWS OCHOBHOW W JIOMIOJIHUTEIBHOW IJIUTEpaTypHI,
TECHO MPUBS3bIBAET YCBOCHHBIC HAYUYHBIC MOJIOXKEHUS C MPAKTHUECKOM
JIeATEIbHOCTBIO HAIIPaBJIEHUS;

— yMeno 000CHOBBIBAET U apTyMEHTHUPYET BBIJIBUTAEMBIE UM UJICH;

— eJa€eT BBIBOJBI M 00O0IIEHNS

— CBOOOJIHO BJIQJICET CHCTEMOMU CIICIIMAIN3UPOBAHHBIX IIOHITHA.

(OTIIMYHO»
GauTCHO»

— oOyuJaromuiicss TBEpI0 YCBOWI MPOTrpaMMHBINA MaTepHal, TPaMOTHO U
M0 CYIIEeCTBY H3JIaraeT €ro, ONUpasCh Ha 3HAHUS OCHOBHOM
JTUTEPATYPHI,

— HE JIOMYCKAeT CYMIECTBEHHBIX HETOYHOCTEH;

— YBSI3bIBAaCT YCBOCHHBIE 3HAaHUS C MPAKTHUECKOW AESITeNbHOCTHIO
HaIPaBIICHUS;

— apTyMEHTHPYeT Hay4YHBIC TTOJIOKEHUS;

— JIeJIaeT BBIBOJIBI U 000OIIEHMS;

— BIIAJICET CUCTEMOM CIICIIMAIM3UPOBAHHBIX TTOHSATHH.

«XO0pOoLIo»
Ga4YTCHO»

— 00y4Jaromuiicsi yCBOWJI TOJBKO OCHOBHOHM MPOTpaMMHBIN MaTepual,
M0 CYIIECTBY M3JIaraeT €ro, OMUpAasCh Ha 3HAHUS TOJHKO OCHOBHOM
JTUTEPATYPHI,
«YIOBJICTBOPUTENHHO» | — JOMYCKAeT HeCYIIeCTBEHHBIC OMMOKNA U HETOYHOCTH;

«GAYTCHO» — WCTIBITHIBACT 3aTPYNHCHHS B TMPAKTHYECKOM TPUMCHCHUU 3HAHUH
HaTPaBJICHUS;
— cJ1a00 apryMEHTHPYET HAyUHBIC ITOJIOKCHHUS,
— 3aTpyaHsIETCs B OPMYITUPOBAHUHU BBIBOJIOB M 0000IICHU;




OlieHKa KOMIIETEHIIAN

XapakTeprcTrka c(hOpMUPOBAHHBIX KOMITCTEHIIUIA
5-0aiuibHas mKaia P P (op

— YaCTUYHO BIIaJIc€T CUCTEMOM CIICHUAJIM3UPOBAHHBIX MOHSATHH.

— oOyyJaromuics HE YCBOWJ 3HAYUTEIBHOW 4YacTH MPOrPaMMHOTO
Marepuania;

— IOMyCKaeT  CYHICCTBCHHbIE  OMIMOKA W  HETOYHOCTH TP
paccMOTpeHHH MPo0JieM B KOHKPETHOM HAIPaBIICHUY;

— UCTIBITHIBAET TPYJHOCTU B MPAKTUYECKOM MPUMEHEHUH 3HAHUIA;

— HE MOXXET apryMEHTHPOBATh HAyYHBIC MTOJOKEHNUS,

— He (hOPMYJIMPYET BBIBOJOB M O0OOIICHHUH.

«HCYOOBJICTBOPUTCIILHO>
«HE 3a4YTCHO»

10.3. TunoBbie KOHTPOJIBHBIEC 3a/IaHUS MM UHBIC MaTePHAIBL.
Bompocsr (3amaun) aiis sKk3aMeHa mpeacTaBieHbl B Tadmuie 15.

Ta6muma 15 — Borpocs! (3amaun) 115 9K3aMeHa

Kon
Ne /i [Tepeuens BonpocoB (3a1a4) ajist SK3aMeHa —
1. Juddepenumanpuple ypaBHeHUs, TpuMeHeHue A onucanus CAP IMK-3.V.1
2. Pa3HocTHBIEC ypaBHEHUs Kak onucaHue quckpeTHoix CAP [1K-4.3.1
3. BektopHo-MaTtpuuHOe onrMcanue cucteM ynpasieHus. [IpoctpancTso [K-3.V.1
COCTOSIHUM.
4, ITpeobpazoBanus Jlamnaca. I1K-4.3.1
5. Z-nipeobpa3oBaHue. I1K-4.3.1
6. [TpeobOpaszoBanue Pypee. [1K-4.3.1
7. MeTtopl MaTeMaTHUECKOM olleHKH ycTonunBoctu CAP. [1K-4.3.1
8. JIuneapuzauusa CAP nyrtem pasnoskeHus B psin Teitiopa. [1K-4.3.1
9. ["apmonunyeckas auHeapusanusl. I1K-4.V.1
Bomnpocsr (3amaun) ams 3avera / mudd. 3adera npeacTaBiaeHsl B Ta0uIe 16.
Tabnuna 16 — Bonpocs! (3agaun) ans 3adera / qudd. 3agera
Kon
Ne /it [Tepeuyens BonpocoB (3amay) mis 3auera / audd. 3adera HHMKATOPA
Y4eOHBIM IJIAHOM HE MPEIYCMOTPEHO

[lepeuenr TeM [l KypcOBOTO TMPOESKTHUPOBAHUS/BBHIIONHEHUS KYpPCOBOH pabOTHI
MpeCTaBICHBI B TabmwmIe 17.
Tabnuna 17 — IlepeyeHp TeM Uit KYpCOBOTO TPOEKTUPOBAHMUS/BBITIOJIHEHHUSI KYPCOBOI paOOTHI

Ne /i1 [TpumepHBIii TepeueHb TeM ISl KypCOBOTO MTPOEKTUPOBAHMSI/BBINTOTHEHUS
B KypcOBOH paboThI

Y4eOHBIM MJIaHOM HE IPEYyCMOTPEHO

Bonpocsl 1 npoBeneHUs MPOMEXYTOYHOM aTTecTallMd B BHJE TECTHPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpumepHbIii mepeueHb BOIIPOCOB ISl TECTOB

Kon

Ne n/m IIpumepHBIii IepedeHb BOIIPOCOB ISl TECTOB
HMHJUKAaTOpa

He npenycmoTpeHo

[lepeyeHb TeM KOHTPOJBHBIX PadOT MO AMCLMUIUIMHE OOYYAIOUIMXCS 3a04HON (HOpMBI
0o0yueHwus1, mpeacTaBiieHbl B Tadimie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT




Ne /i ITepedeHb KOHTPOJIBHBIX PabOT

He npegycmorpeno

10.4. Meroanueckue  MarepHalbl,  ONPEHCNAIONINEe  TPOIEAYPHl  OICHHBAHHS
MHAMKATOPOB, XapaKTEpU3YIOIIUX JdTanbl (HOPMUPOBAHMS KOMIETEHIIMH, coaepxkarcs B
JIOKaJbHBIX HOpPMATUBHBIX akTax [ YAIL, perinaMeHTHUpyIOMUX TMOPSAOK U  MPOLEAypY
MIPOBEJICHUS TEKYIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCcTalui 00y4aroluxcs
I'VAIL

11. Meroauueckue yka3aHus 1l 00y4aroLIiXcsl 10 OCBOCHUIO AUCHUIUINHBI

11.1. MeTtoauueckue YyKa3aHds [UIS OOYYalOIIUXCA 10 OCBOCHUIO JICKIIHOHHOTO
Mmarepuaa.

OcHOBHOE Ha3HA4Y€HHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKU CTPOWHOE, CUCTEMHOE,
riyOoKoe M sCHOE H3JI0KeHHe ydeOHoro Mmartepuana. Ha3HaueHue cCOBpeMEHHOW JEKIMM B
paMKax IUCIHMIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(POPMALMIO 1O TEME, & B OCBOCHHH
(GyHIAMEHTAJIBHBIX MpoOJeM IUCUMIUIMHBI, METOJOB HAay4HOro II03HaHMSA, HOBEHIIMX
JOCTHKEHUH HAyYHOW MBICTH. B ydeOHOM mporiecce JEKIUsS BBIMOIHSAET METOM0JIOTHYSCKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (YHKUMU. JIEKIus pacKpbIBaeT MOHATUHHBIN anmapar
KOHKPETHOW 00JIacTH 3HaHus, €€ mpoOJeMbl, JaeT IEIbHOE MPEACTaBICHUE O IUCIHILIMHE,
IIOKa3bIBAET B3aMMOCBS3b C IPYTMMHU JUCHUIIIMHAMU.

[InaHupyemble pe3yabTaThl IPU OCBOEHUU 00YYaIOUIMMUCS JEKIIMOHHOIO MaTepuaa;

— TIOJyYEHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBA3aHHBIX 3HAHUH, YpPOBEHb
KOTOPBIX ONpPEEIAETCS 1IEJIEBOM YCTAHOBKOM K Ka)K/I0M KOHKPETHOM TEME;

— IOJIyY€HHE ONbITa TBOPUECKOH paboThl COBMECTHO € IPEINoIaBaTeseM;

— pa3BuUTHE TPOPECCHOHATBHO-NENOBBIX  KayecTB, JIOOBH K TpEAMETYy H
CaMOCTOSITEJIbHOTO TBOPUYECKOTO MBIIIIJICHUSI.

— MOsIBJIEHHE HEOOXOJMMOro HHTepeca, He0OOXOAUMOTO [l CaMOCTOSATEIbHOU paboThI;

— T[OJIyYe€HHE 3HaHMH O COBPEMEHHOM YpPOBHE pa3BUTUS HAyKM M TEXHUKH U O
IIPOTHO3€ UX Pa3BUTHS Ha OJIMKalIIne Tofbl;

— HAY4YUThCS METOAMYECKH 00pabaThiBaTh MaTepuai (BBIACNATH IJIaBHbIE MBICIU U
NOJIOXKEHHS, NPUXOAUTh K KOHKPETHBIM BBIBOJAM, IOBTOPATh HUX B  Pa3IMYHbIX
bopMyIHpoBKax);

— TOJy4YeHHUE TOYHOIO NOHUMaHHUS BCEX HEOOXOAUMBIX TEPMUHOB U MOHSATHUH.

JIeKIMOHHBIN  MaTepuan MOXKET COINpPOBOXKAATHCA JAEMOHCTpauuedl crnaiiioB
UCIIOJIb30BAaHUEM pa3/laTOYHOTO MaTepuaja IpU IPOBEIECHUU KOPOTKUX JAUCKYycCHH 00
0COOEHHOCTSIX MPUMEHEHHS OTJENbHBIX TEMAaTHK 110 JUCLUIUIMHE.

CrpyKTypa npeaocTaBieHHsl JEKIIHOHHOIO MaTepuaa:

- Paznen 1. JIuddepeHnumanpHpie  ypaBHEHHS KaK  OMHCAaHHUE  CHUCTEM
ABTOMATUYECKOTO PEryJIUPOBAHUS.

- Paznen 2. PazHocTHBIE ypaBHEHUE H peleTyaThie (PyHKIUH.

- Paznen 3. BekropHO-MaTpuyuHbIe IpeoOpa3oBaHusl.

- Pa3nen 4. UnterpanbHble npeoOpa3oBaHMsl.

- Pa3nen 5. YCTONYMBOCTE CUCTEM YIIPABIICHHUS.

- Pasnen 6. JInneapuzanus cuctem yrpaBJeHUsI.

11.2. MeTtoanueckie yKazaHUs IUIsl OOYYaIOLIMXCS TIO BBIMOJHEHHIO JIAOOPaTOPHBIX
pabot

B xozme BeImONHEHHS J1a0OpPATOPHBIX paboT o0OydYaloOMMHCS JOJKEH YIIIyOUTh H
3aKpenuTh 3HAHMs, MPAKTUUYECKUE HABBIKH, OBJAJETh COBPEMEHHONM METOJIUKOM M TEXHUKOU
OKCIIEPUMEHTAa B COOTBETCTBHHM C KBAJTU(PHUKAIMOHHONW XapaKTEPUCTHKOW OOYYaromerocs.




BrimosmHenue 1a00opaTOpHBIX PpabOT COCTOHUT U3 IKCHEPUMEHTATBHO-TIPAKTHYECKOH, pPacYeTHO-
AHATUTHYECKOW YaCTeH U KOHTPOJIBHBIX MEPOTIPHUSITUH.

BrimonaeHue 11abopaTopHBIX pabOT O0ydYarOMIMMCS SIBISIETCS HEOTHEMIIEMOW YacThIO
U3yYCHHs] JUCIMIUIHHBI, OIpPEIeIIeMOi ydYeOHBIM IUIAHOM, W OTHOCHUTCS K CpPEICTBaM,
00€CTIeYNBAIOIINM PEIICHUE CIIeIYIOIINX OCHOBHBIX 33/1a4 00yJaromerocs:

— TMPHOOpPETCHHE HABBIKOB HCCICAOBAHHS TMPOIECCOB, SBJICHUH H  OOBEKTOB,
M3y4aeMbIX B paMKax JTaHHOW TUCIUILINHBL,

— 3aKpCIUICHHUC, PA3BHUTHUC U ACTAIM3alUA TCOPCTUUCCKHUX 3HaHI/II71, IMOJIYUCHHBIX Ha
JCKITHSIX;

— TONy4YeHUe HOBOU MH(OpPMAIINH 110 U3yYaeMOU JUCIUILINHE;

— TpuoOpeTeHHe  HAaBBIKOB  CAMOCTOSTENbHOW  paboTel ¢ 1abOpaTOpHBIM
o0opyaoBaHUEM U TIpUOOpamMHu.

3ananue U TpeOOBaHUS K MPOBEJICHUIO Ja00PAaTOPHBIX PabOT MPUBEACHBI B CIEIYIOLINX
HCTOYHHKAX:
Teopust aBTOMaTHUYECKOTO YIIpaBIeHHA : MpakTHKyM. 4. 1 / M. B. Bypakos ; C.-Iletep®.

roc. YH-T a3pPOKOCM. MPUOOPOCTPOCHHUS. - DIEKTPOH. TekcToBble naH. - CIIO. : M3a-Bo I'YAII,
2016. - 76 c.

Crpykrypa 1 hopMa oT4ETa O 1aO0OpPaTOPHOM padboTe

Otuer o nabopatopHOii pabore wumeer (GOpPMYy THIEPTEKCTOBOIO JIOKYMEHTa,
COJICpIKAIIETO 3aJlaHue Ha JIabopaTOpHYI paboTy, KpaTKHE TEOPETHUCCKUE CBEACHUS IO TeMe
paboThI, ONMHCAHHE CXEM M alrOPUTMOB, HCIOJIB30BAHHBIX IIPH BBIIOJHEHUH pPabOTHI,
pe3yIbTaThl BEIYUCIUTEIBHBIX IKCIIEPUMEHTOB B BUJE TPapUKOB (IUAarpamMm), a TAKKE BBIBOJIBI
10 UTOraM IPOJIEIaHHOM PabOTHI.

TpeboBanus K 0hOPMIIEHHIO OTYETA O JA00paTOPHOK paboTe

OTder MODKEH COJepXKaTh TUTYJIBHBIM JIUCT, a €ro CoOJepKaHWe JIOJDKHO OBITh
odopmireno coriacHo 'OCT 7.32 — 2017.

HopmaruBHass mokymeHTamms, HeoOXoammasi s o(OpMIICHUS, TPHUBEJCHA Ha
snektponHoM pecypce I'VAIL: https://quap.ru/standart/doc

11.3. MeToauueckue yKkazaHus Ui 00ydJaromIuXCcsl M0 MPOXOKICHHIO CaMOCTOSTEITBHOM
paboThl

B Xo/1e BBITIOJHEHUSI CaMOCTOSITEIIBHON PabOThI, OOYYAFOIIUIICS BBIMOJIHAET PadOTy MO
3aJJaHUI0 ¥ TIPU METOJIUYECKOM PYKOBOJCTBE INPETOAaBaTeNsi, HO 0e3 ero HemoCpeICTBEHHOTO
YYaCTHSI.

s oOywarommxcsi 1Mo 3a09HON (opMe OOyYEeHHsS, CaMOCTOSATEIbHAs padoTa MOXKET
BKJTIOYATh B €051 KOHTPOJIBHYIO padoTy.

B mpomecce BBIMONHEHHUS] CaMOCTOSATENBHOW paboThl, y oOydwaromerocs: (GopMupyercs
1esiecooOpa3Hoe MIaHUPOBaHUE pabodero BpeMeHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMECHUS
N HABBIKM B YCBOCHHU H CHUCTCMATHU3ALIUA HpI/IO6pCTaCMBIX 3HaHHfI, O6€CHCLII/IB3,CT BEICOKHH
YPOBEHb YCIEBACMOCTH B TIEPUOJ OOyYEHHUsS, TIOMOTACT TIOJIYYHTh HABBIKK TOBBINICHUS
npo¢eCCHOHATBHOTO YPOBHSI.

MeToauyecKUMH ~ MaTepualiaMd,  HalpaBISIONIMMU  CAMOCTOSITENIbHYIO — paboTy
00yyJaromuxcs SBISIOTCS:

—  y4eOHO-METOANYECCKHIA MaTepHal 110 TUCIUILTHHE.

11.4. Metognueckue yKaszaHHUs Ui OOYyYaroIIUXcS 10 TPOXOXKIACHUIO TEKYIIETO
KOHTPOJISl yCIIEBAEMOCTH.


https://guap.ru/standart/doc

Tekymmii KOHTPOJIb YCIIEBAEMOCTH MPEAyCMaTPUBAET KOHTPOJb KadyeCTBA 3HAHUU
00y4aromuXxcsi, OCYIIECTBIIEMOrO B TEUEHUE CEMECTpa C IIEJIbI0 OI[CHUBAHUS XO0Jla OCBOCHUS
JTACLIUTUIUHBI.

CBoeBpeMeHHasi cJada OTYETOB IO JIA0OpaTOpPHBIM paboTaM U  TMOJOKHUTEIbHBIH
pe3yNbTaT Ha 3aIIUTe 3TUX PAOOT MOXKET YUHUTHIBATHCS TPH TPOBEACHHH IPOMEKYTOUHOM
aTTeCTalUu.

11.5. Meroanueckue yka3zaHusl A7 OOy4aromIMXCs MO MPOXOXKACHHUIO MPOMEKYTOUHON
aTTecTalyu.

[IpomexyTounass  arrectanus  OOyYalOIIUXCS  TpPEAyCMaTpUBAeT  OICHUBAHHE
MPOMEKYTOUYHBIX U OKOHYATEIIBHBIX PE3yJbTaTOB OOy4eHHs Mo AucHUIuMHE. OHA BKIIOYACT B
ceOs:

— DJK3aMeH — (opma OIECHKH 3HAaHWH, MOJYYEHHBIX OOYyYarOIIMMCS B IPOIECCE
W3Yy4YeHUs BCEH AMCIUIUIMHBI WU €€ YacCTH, HAaBBIKOB CAMOCTOSITEILHOM paOOThI, CIIOCOOHOCTH
NPUMEHATh MX JJIs pEUIeHUs MPAKTHUYECKUX 3ajay. DK3aMEH, KaK MpaBuio, MPOBOAUTCS B
MEepUoJ, SK3aMECHAIMOHHOM CECCHMM M 3aBEPIIACTCA aTTECTAIMOHHOM OIEHKON «OTIUYHOM,
«XOPOLLIOY, «YJIOBIETBOPUTEILHOY, «HEYIOBIECTBOPUTEIILHOY.

[Ipomexyrtounas artrectauus npoBoautcs no ®OC, mpusBeaenHomy B 1.10.3 nanHOIM
paboueii mporpaMMbl TUCHUTUTHHBI.



Jluct BHeCeHUs U3MEHEHUH B pabouyIo IpOrpaMMy JHUCHUIUIMHbI

Jlata BHECEHMS
W3MEHCHHH 1
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Coneprkanue U3BMEHEHUH U JOTIOTHCHHIA
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