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JIuct cornacoBanus paboueil mporpaMMbl AUCHUTUTAHBI
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KTH, JJOLEHT (/71/ Jpea 20062023 H.B. [loBapeHkun
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«20» nrons 2023 1, npoTokoi Ne 6
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K.T.H.,J0II. ( 20.06.2023 H.B. IToBapenkun
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OtserctBennsrii 3a OIT BO 11.03.01(02)

g
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JIOLL.,K.T.H.,IOLI. %2; 20062023 O.J1. BansleBa

(ZOMKHOCTB, y4. CTEIICHb, 3BaHKE) (moamuck, nara) (MHUIMATBL, HaMUIHA)



AHHOTaUs

Hucrunnmaa «OCHOBBI paTdOaBTOMATHKHM» BXOJHUT B 0Opa30BaTENbHYIO IMPOTrpamMMmy
BBICHIETO O0pa3oBaHMsi — TporpaMmy OakajaBpuaTa IO HAaIlpaBICHHIO MOJATOTOBKH/
cennanbHocTd 11.03.01 «PanuoTrexHMKa» HANpPaBIeHHOCTH «PaguOTEXHUYECKUE CHUCTEMBI
paznoIOKalMY ¥ paJiiOHaBUTalumy. JuciumnnuHa peanusyercs kapeapoit «Ne22».

JucrunnHa HareneHa Ha popMUpOBaHUE y BBITYCKHUKA CIIEIYIONTUX KOMIIETEHITHH :

[MK-3 «CnocobeH OCyIIeCTBIATh, COOp M aHANU3 HMCXOMHBIX IaHHBIX JUISI pacdyera u
MPOEKTUPOBAHUSA JIETAJICH, Y3JIOB U YCTPONCTB PAIMOTEXHUYECKUX CUCTEM

Copep:xaHne TUCIUILUIMHBI OXBaThIBA€T KPYr BOMPOCOB, CBS3AHHBIX C MPUOOPETCHHEM
CTyJICHTaMH 0a30BbIX 3HAHMM IO TEOPUHU CHUCTEM aBTOMATUYECKOTO YMPABIICHUS, U3YYCHHEM
AQHAJTUTUYECKUX METOJOB aHah3a M CHHTE3a CHUCTEM, METOJIOB pacueTa KOPPEKTUPYIOLIUX
YCTPOMCTB, MNPUMEHSEMBIX B PpAJIUOTEXHHUUYECKHX CHCTEMax M KOMIUIEKCAX pPa3IMYHOrO
HA3HAYEHHUSI C UCTIOIb30BAHUEM CPEICTB aBTOMATU3AIMU POESKTUPOBAHUS.

[IpenogaBanue JIUCHUILIMHBI TPEAyCMaTpUBaeT CIEAyrome (OpMbI OpraHU3ANNU
y4eOHOTo MpoIiecca: JIEKINH, IPAKTUIECKHUE 3aHITHSI, CAMOCTOSTENIbHAs paboTa 00yJaroIerocs.

[IporpamMoii JUCHMIUIMHBI TPEAYCMOTPEHBI CIEAYIONIME BHABI KOHTPOJIS: TEKYIIUMA
KOHTPOJIb YCTIEBAEMOCTH, IIPOMEKYTOUHASI aTTeCTaIis B (hOpMe IK3aMEeHa.

OO6mrast TpyA0EMKOCTh OCBOCHHS JMCITUIUIMHBI COCTAaBJISET 4 3a4eTHBIX €IWHUIBI, 144
qaca.

SA3bIK 00y4YeHUS 110 AUCIUIUIMHE «PYCCKHUH »



1. TlepedeHb MIAaHUPYEMBIX PE3YJIHTATOB OOyUEHUS IO JUCIUILTHHE

1.1. Ilenu npenoaaBaHus AUCUUTUIAHBI

enpto ocBoeHus MUCHUIUIMHBI «OCHOBBI PAJMOABTOMATUKHY SIBISETCS W3YYCHHE
MPUHITMIIOB TIOCTPOEHUS, METOJIOB pacueTa W IMPOCKTUPOBAHHS YCTPOMCTB aBTOMATHYECKOTO
pEeTryIHpOBaHMs, TMPUMEHSEMbIX B PAAUOTEXHHYECKMX CHCTEMax U KOMILJIEKCaX pPa3IMYHOTO
Ha3Ha4YeHMs, OOECIeUnBaOIMMX (PYHKIIMOHUPOBAHHE B COOTBETCTBUM C  3aJIaHHBIMU
XapaKTePUCTHKAMHU.

3amavyaMu TUCHUTIIMHBI SIBISIETCS] U3YUCHUE TIPUHITUIIOB:

- YCTOMYMBOCTH M  KAUECTBEHHBIX I[IOKa3aTeleil CHUCTEM  aBTOMATHYECKOTO
peryaupoBaHus;

- TIOBENIEHHUS CHUCTEM aBTOMATHYECKOTO PETYIUPOBAHMS TPU JIETEPMUHHUPOBAHHBIX H
CIIyYalHBIX BO3JCHCTBUAX HA UX BXOJaX;

- MaTeMaTUYECKOTO MOJCTUPOBAHUS CHUCTEM AaBTOMATUYECKOTO PETyTUPOBAHUS IS
obecrieueHus TpeOyEeMbIX JUHAMUYECKUX CBOMCTB;

- WCIOJB30BAaHUS CPEICTB ABTOMATHYECKOTO TMPOCKTUPOBAHUS IS pacueTa CHUCTEM
ABTOMATHUYECKOTO YIPABJICHUS PATUOTEXHUIECKUMHU YCTPONUCTBAMHU U CHCTEMAaMH,

- TUHAMUKH JUCKPETHBIX 00BEKTOB;

- TIOCTPOCHHS M METOJIOB CHHTE3a IIU(PPOBBIX PETYIATOPOB U HAOII01aTEIICH COCTOSHUS.

1.2. JlucuumimHa BXOAWT B  COCTaB  4acTH, (HOpMUpPYEeMOW  y4aCTHUKAMH
00pa3oBaTeNbHBIX OTHOIIEHUH, 00pa30BaTEIbHOM MPOrpaMMBbl BBICIIET0 00pa3oBaHus (nanee —
OI1 BO).

1.3. IlepedeHb MIaHUPYEMBIX PE3yIbTATOB OOYUCHHUS 11O AUCIHUILTUHE, COOTHECEHHBIX C
MJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OIT BO.

B pesynbraTe m3yueHUs AUCHUIUIMHBI OOYYAIONIUICS TOJDKEH 00JIanaTh CIEAYIOIIMMU
KOMIETCHIMSIMU WM UX 9acTAMU. KOMIETeHIIMY U UHIMKATOPHI UX JTIOCTHXKEHUS MPUBEICHBI B
tabnwurie 1.

Ta6mmumma 1 — [lepedeHb KOMITETEHIIMIA W UHIUKATOPOB MX JTOCTHIKCHUS

Kon u
Kareropus (rpynna) Kon u HanMeHoBaHNE HHIUKATOPA JOCTHXKEHHUS
HallMEHOBaHHE
KOMIIETEHINH KOMIIETEHINH
KOMIETEHINU

IIK-3.3.1 3HaTh OCHOBHBIC TEXHHUYCCKHUE
XapPaKTEPUCTUKU PAAUOTEXHUIECKUX CUCTEM
[1K-3.VY.1 ymeTh oCyIIecTBIATh COOp U aHATIH3
WCXOJIHBIX IAHHBIX JIJISl pacueTa u

[1K-3 Cnocoben
OCYIIECTBISITH COOp
W aHAJIU3 UCXOIHBIX
JaHHBIX U1 pacuera

[Ipodeccuonanbubie MIPOCKTUPOBAHUS JCTANICH, y3JI0B U YCTPOUCTB
U TIPOCKTUPOBAHMS

KOMIICTCHIINU o pa,Z[I/IOTeXHI/I‘-IeCKI/IX CUCTEM
JACTAJICHU, y3HOB nu

CTDONCTE [1K-3.B.1 BiazeTs HaBBIKaMU OOOCHOBAHUS U

y p I/IH)KeHepHOFO pacqua OCHOBHBIX TCXHHUYCCKUX
paI[I/IOTCXHI/I‘-IeCKI/IX o o
CHOTEM XapaKTEPUCTHK JETAJICH, y3710B H YCTPOUCTB

PAIUOTCXHUYCCKUX CUCTEM

2. Mecro aucuumuivsabl B cTpykType OI1

JucuumnirHa MOKeT 0a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YYarOIIUMHUCS
IPY U3YYEHHUHU CIIECAYIOUINX AUCIUILINH:

— Maremartuka,;

— Dusuka;

— OcHOBBI HHPOPMALIMOHHBIX TEXHOJIIOTUH B paINOTEXHUKE;

— DJEeKTpOHUKA.

3HaHUs, TOJYYCHHbIE NPU M3YYCHUU MaTepuaya JAaHHOW IUCIMIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIbHOE 3HAYE€HUE, TaK U MOT'YT UCIOJIb30BATHCS MPU U3YUEHUH IPYTUX JTUCLUILINH:

— Teopernueckue OCHOBBI PaIUOIOKALUHI U PaIUOHABUTALIUY;




— HayuHo-uccnenoBarensckasi paboTa;

OCHOBBI MATEMATUYECKOTO MOJIEIIUPOBAHUS PAAUOTEXHUYECKUX CUCTEM;
[Tpuem u 0O6paboTKa CUTHAJIOB;

[ToMexX0yCTOMYMBOCTD PAIMOTEXHUYECKUX CUCTEM U JIp.

3. OOBEM U TPYTOEMKOCTh TUCITUTLIAHBI
Jlanubie 00 oOmieM 00beMe AMCIUIUIMHBI, TPYJOEMKOCTH OTICIBHBIX BHIOB y4eOHOM
paboTHI 10 AUCHUIUIHHE (U paclpeieleHIe dTOW TPYJOEMKOCTH IO CeMecTpaM) MPEACTaBICHBI B
Tadmmie 2.

Tabnuna 2 — O6beM U TPYIOEMKOCTh TUCIMITIIHHEI

TpynoeMKocTb 1o

Bun yuebHo# paboTh Bcero cemecTpam
Ne4
1 2 3

Oowan mpyooemKkocmup OUCHUUNTUHDL, 4/ 144 4/ 144
3E/ (uac)
H3 Hux uacoe npakmuyueckoi no020moeKu 17 17
Ayoumopnuie 3auamus, BCETo 4yac. 34 34
B TOM YHCJIE:

nexumu (JI), (gac) 17 17

?paK)TI/I‘IeCKI/Ie/CeMI/IHapCKI/Ie sarstus  (I13), 17 17

qac

nabopaTtopHbie padoTs (JIP), (uac)

KypcoBoii mpoekT (pabdota) (KII, KP), (gac)

9K3aMeH, (Jac) 45 45
Camocmosamenvnas paboma, Bcero (dac) 65 65
Buo npomesicymounoit ammecmayuu: 3a4er,
mudd. 3auer, sk3amen (3auer, dud¢. 3au, OK3. OK3.
DK3.%%)

*x

IIpuMedanue: kaHAUIATCKUI SK3aMEH

4. ConpepxaHue AUCIUTUIMHbBI
4.1. PacnpeneneHue TpyAO€MKOCTH AUCUUILIAHBI 110 pa3fiejiaM U BUIaM 3aHSATHI.
Pa3nensl, TeMBl TUCHIUTIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabIUIE 3.

Ta6muma 3 — Pa3nensl, TEMbI TUCIUTUTAHBI, UX TPYJI0EMKOCTh

Pazgensl, TeMBI TUCITUTIINHEL Jexmn | TI3 (C3) JIP KII CPC
(qac) (qac) (qac) (qac) (qac)
Cemectp 4

Paznen 1. OCHOBHBIE MOHATHUS U OIIPENIEICHHUS 2 2 8
Paznen 2. /lerepMrUHUpPOBaHHbBIE TPOLIECCHI B ) ]
JIMHENHBIX CTAllMOHAPHBIX CUCTEMAX
Pa32[eun 3. AHanu3 ciyyaliHBIX IPOLIECCOB B ) ) ]
JIMHENHBIX CUCTEMAX PaJMOABTOMATHKHU
Paznen 4. HectanmmonapHble CUCTEMBI 2 2 8
Pa3nen 5. HennHelHble CUCTEMEI 2 2 8
Paznen 6. CuHTe3 cucteM paii0aBTOMaTUKHU Ha ) 3 ]
OCHOBE TCOPUH ONTUMAIBHON (QUIIbTpAIIH
Paznen 7. luckpeTHble CUCTEMBI ) ) ]
paauoaBTOMaTHUKU




Pa3nen 8. AnanTuBHEIE U KOMIUIEKCHEIE CUCTEMBI 3 ) 9

Paa0aBTOMATHKN

Hroro B cemectpe:

17 17 65

HUroro 17 17 65

[lpakTHueckas TOATOTOBKA 3aKJIIOYAaeTC] B  HEMOCPEICTBEHHOM  BBHITOJHEHUH
Oo0y4yarolMMHUCST ~ OINpENEeNEeHHBIX  TPYIOBBIX  (YHKUMH,  CBS3aHHBIX C  Oy;ymei
npodeccHoHaTbHON AEATETBHOCTHIO.

4.2. CopaepxkaHue pa3/iesoB U TEM JICKIIMOHHBIX 3aHSITHI.
ConepsxaHue pas3iesIoB M TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOHIE 4.

Ta6mmia 4 — ConepxaHue pa3AesioB U TeM JEKIIMOHHOTO ITUKJIA

Howmep pazaena

HazBanwme n COACPIKAHUE Pa3aCIOB U TEM JICKIIMOHHBIX 3aHATUH

Pasgen 1. OcHoBHEBIE
TIOHSITHS U OTIPECIICHUS

Jlexums 1
1.10061mas xapakTepuCTUKa CUCTEM PaJH0aBTOMATHKH
1.2TunoBele cucTeMBl paiiOaBTOMATUKH
1.2.1 CucteMbl 4aCTOTHOM aBTOMOACTPOUKH
1.2.2 Cucremsl $pa30oBoii aBTONOACTPOUKH YaCTOTHI
1.2.3 CucrteMsl ciexxeHus 32 BPEMEHHBIM TOJI0KEHUEM
HUMITYJIbCHOTO CHTHaJIa (Ha CaMOCTOSTEILHOE H3YUCHHE).
1.2.4 YriomepHbIe ClesIIIe CUCTEMBI (Ha CaMOCTOSITEIHLHOE
H3y4YeHHe).
1.3 MaTemaTudyeckre METObl ONMCAHUS TUHEHHBIX
HENPEPBIBHBIX CUCTEM
1.3.1 Ucnons3oBanue auddepeHnnanbHbIX ypaBHEHUH
1.3.2 Vcnonp30BaHMEe NEPEXOAHOM U BECOBOM (PyHKITHH
1.3.3 Mcnonp30BaHne UHTErpasia CBEPTKHU (Ha
CaMOCTOSITEIIbHOE N3yUYEHHUE)
1.4 Tlepenarouynsie GyHKIMH PA30MKHYTOW 1 3aMKHYTOH CHCTEM
paaroaBTOMAaTUKHU
1.5 TunoBrle JMHAMUYECKHE 3BEHLS] CUCTEM
PaaroaBTOMATUKH (HAa CAMOCTOSITEIbHOE U3YUEHUE)
1.60CHOBHBIE 2JIEMEHTHI CUCTEM PaIOaBTOMATUKH.
1.6.1 ®a30BbIe AUCKPUMHHATOPHI
1.6.2 YrnoBsle AMCKPUMHUHATOPBI
1.6.3 BpeMeHHbIE JUCKPUMUHATOPHI
1.6.4 YacToTHBIE AUCKPUMHUHATOPHI (HA CAMOCTOSATEIHLHOE
H3y4YeHue).
1.7 OOBEKTHI yIpaBiICHUSI CUCTEM PAIMOABTOMATUKH (HA
CaMOCTOSITEIIbHOE U3YUYCHUE).

Pasnen 2
JleTrepMUHUPOBaHHBIE
MPOLECCHl B TMHEMHBIX

CTallMOHAPHBIX MPOIECCax

Jlexuus 2

2.1 YcToiuuBOCTh 3aMKHYTBIX CUCTEM
2.1.1 Kpurepuii ycroitunoctu I'ypBuia
2.1.2 Kpurepuii ycroitunBoctr Muxaitinona
2.1.3 Kpurepwii ycroitunBoctn HaiikBucra (Ha




CaMOCTOSITENIbHOE U3yUEHHE)
2.1.4 AGCoMOTHO YCTOHYMBEIE M YCIOBHO YCTOWYMBBIE CHCTEMBI
(Ha caMOCTOSITEIIbHOE H3yUCHHE)
2.2 Iloka3zaTenu KayecTBa pagl0aBTOMaTHUECKON CUCTEMBI
2.3 MeTonpl 3a1aHUS U ONIPEJEICHUSI TOUHOCTH CUCTEM
pPaaroaBTOMAaTUKHU
2.3.1 OmmobKa clie)KeHUs B YCTAaHOBUBIIIEMCSI PEKUME.
2.3.20mmOKY TUTIOBBIX CUCTEM PAJIMOABTOMATHUKH (HA
CaMOCTOSTENIbHOE U3YUYEHUE).
2.3.3¥YcraHoBuBILIAsACA omuoka pu FapMOHHYECKOM
BO3/ICICTBUM (HA CAMOCTOSITEIILHOE U3YUECHHUE).

Pa3nen 3
AHanus cirydaiiHbIX
MPOLECCOB B JINHENHBIX
CUCTEMAaX pagu0aBTOMAaTUKU

Jlexuus 3

3.1 TunoBsie ciiy4alHbIE TPOLECCHI

3.2 Y3KOIOJOCHBIE CIIy4alHbIE TPOLECCHI

3.3 [IpoxoxaeHue ciiydyailHbIX MPOIECCOB YE€PE3 PA3OMKHYTHIE U

3aMKHYTBIE JTMHEHHbIE 1IeTIH

3.4 IlamsTh cnepsimieit cuctemsl (Ha CaMOCTOATENbHOE U3YUCHHE)

3.5 Pacuer nucnepcuu OMMOKHU B paIlMOTEXHUYECKUX CHUCTEMAax
3.5.1 Cucrema aBTOMaTH4YECKOTO COIPOBOKIEHUS 110
HaIpaBJIEHUIO
3.5.2 CucreMa aBTOMaTHYECKOTO COMTPOBOKIACHUS 11O
JaIbHOCTH

3.5.3 IIpuMeHeHure OAHOTO U JBYX MHTETPATOPOB B LEIISIX

CTJIaKMBaHMS (Ha CAaMOCTOSITEIHHOE U3yUEHHUE)

Pa3znen 4
HecraimmonapHuelie cuctemsl

Jlexuus 4
4.1 Metobl UCCTIEIOBaHMS IETEPMHUHUPOBAHHBIX MTPOIIECCOB
4.1.1 Ilepexonnas pyHKIUSA U QYHKIMS Beca
4.1.2 Meton nociie10BaTeNbHbIX MPHOIMKSHUN
4.1.3 MeTtoJ 3aMOPOKEHHBIX KO3(P(HUIIIEHTOB
4.1.4 MeToJ 3aMOPOKEHHBIX peaKIuii (Ha CaMOCTOSTEIHHOE
H3y4YeHune)
4.2 MeToabl UCCIIEIOBAHUSA CITy4allHBIX MPOIIECCOB B
HECTAIMOHAPHBIX CHUCTEMaX.
4.2.1 Meton ¢popmupyroumx GuIbTpoB
4.2.2 MopenupoBaHue KOOPJUHATHON (DyHKIIUN
4.2.3. MoaenupoBaHHe HECTAlIMOHAPHBIX IIPOLIECCOB (HA
CaMOCTOATEILHOE U3YUCHUE)

Paznen 5
Henunennrie cucteMbl

Jlexkuus 5

5.1 Buapl HeNMMHEHHBIX PAAMOABTOMATUYECKUX CUCTEM

5.2 OcoOeHHOCTH TIPOIIECCOB B HETMHEUHBIX
paauoaBTOMATHYECKUX CHCTEMaxX

5.3 MeTo/ibl HcclieIOBaHUS HETMHEWHBIX CUCTEM (Ha
CaMOCTOSITENIbHOE U3YUYEHHE)

5.4 TapMoHHMuecKasl TMHEapu3alys TUIIOBBIX HETMHENHOCTEN
5.5 Pacuer aBTokosie0anuii mo kpureputo HalikBucra




5.6 Cratuctrueckas JMHEapu3alus TUIIOBBIX HEJTMHEHHOCTEN
(Ha caMOCTOSITENTbHOE U3yUCHHUE)

Pa3nen 6. CunTes cucTeM
paanoaBTOMATHKHA HA
OCHOBE TEOpUU
ONTUMAJILHOW (PUIIbTpaLuU

Jlexuus 6

6.1 ITocTaHoBKa 3aJauil ONITUMAJILHOI'O CHHTE3A

6.2 YpaBuenue Bunepa-Xonda

6.3 OnTuManbHbIA CUHHTE3 MPU HATMYUHU U3MEHSIEMOUN YacTh
CUCTEMBI.

6.4 OnTuMasnbHas BecoBas 00pabOTKa CUTHAJIOB B
PaIUOTEXHUYECKUX CUCTEMaX (Ha CAMOCTOSITEIbHOE U3YUECHHE)
6.5 ®unsTp Kanmana

6.6 3amaua HEMMHEWHON HUIBTpaLUY.

6.7 Meton P.JI. CtpaTtaHoBu4a (Ha CaMOCTOSITEIbBHOE U3yYEHUE)

Tewma 7. JluckpeTHbIe
CUCTEMBI paJu0aBTOMATUKH

Jlexkusa 7

7.1 UmmrynbcHBIC U TU(DPOBBIE TUCKPETHBIC CHCTEMBI.

7.2 JIuCKpeTHBIC TTepeaaTOuHbIC (PUIBTPHI.

7.3 HacTOTHBIC XapaKTEPUCTHKU UMITYJIbCHBIX (PHIBLTPOB
7.4 lymMbl KBaHTOBAHMUSI 110 YPOBHIO (Ha CAMOCTOSITEILHOE
U3Yy4EHUE)

7.5 IIpenmymiecTBa U HEAOCTATKH LU(POBBIX CUCTEM

7.6 Tlepenarounsie GYHKITUU TUGPOBBIX CUCTEM

7.7 TlonsiTHe 0 MEeTOAaX CUHTE3a ITU(PPOBBIX CUCTEM

7.8 Bb100p XapaKTepUCTUK aHAIOTO-IIU(PPOBHIX U TIUPPO-
aHaJIOTOBBIX MpeoOpaszoBaresneli (Ha CaMOCTOSATEILHOE N3YICHHE )

Tema &. AmanTuBHEBIE U
KOMILJIEKCHBIE CUCTEMBI
paauoaBTOMaTHUKU

Jlexuus 8

8.1 AnanTuBHBIE paii0aBTOMAaTUYECKUE CUCTEMBI

8.2 CamoHacTpoiKa 110 3aMKHYTOMY LIUKITY.

8.3 PobacTHbIe cucTeMbl

8.4 OrpannyeHue TMHAMUYECKON M CYMMapHO# OomuOKH (Ha
CaMOCTOSITEIIbHOE N3yUYEHHUE)

Tema &. AmanTuBHEIE U
KOMILJIEKCHBIE CUCTEMBI
paauoaBTOMaTHUKU

Jlexusa 9

8.5 [loHATHE O KOMIIJIEKCUPOBAHUE PAIMOABTOMATUYECKUX
CUCTEM

8.6 IIpuHIUT MOCTPOEHUS IBYKaHATHHBIX KOMIUIEKCHBIX CUCTEM
paarOaBTOMATHKHU

8.7 AHanu3 TOYHOCTU U CUHTE3 KOMILUIEKCHBIX CUCTEM (Ha
CaMOCTOSITEIIbHOE N3yUYEHHE)

4.3. Ilpaktuueckue (CEMUHAPCKUE) 3aHATUS
TeMbl MpakKTUYECKUX 3aHATUHA U UX TPYJAOEMKOCTh MPUBEICHBI B TAOIHIIE 5.

Tabnuna 5 — [IpakTudeckue 3aHATHS U UX TPYJOEMKOCTb

N3 Hux Ne
Ne ®opMBbI TpynoeMKoCT | mpakTu4de | pasnaen
1/ TeMbl MPaKTUYECKUX 3aHITUH MPAKTUYECKUX b, CKOM a
I 3aHATHI (dac) [IOATOTOB | IUCIIAII
KM, (4ac) | JHUHBI




Cemectp 4

1 | U3yuenue cucrem [IpakTrueckoe 2 2 1
aBTONOJICTPOMKHU 3aHATHE
2 . [IpakTueckoe
Pacdet ycTOMYMBOCTH CUCTEMBI 2 2 2
3aHITHE
3 | Pacuer aucnepcuu ommoOKy B
PAaIUOTEXHUYECKUX CUCTEMAX [IpakTrnueckoe ) ) 3
aBTOCOIIPOBOXKJIEHUS 110 3aHsTHE
JAIbHOCTH U 110 HAIPABJICHUIO
4 | 3yuyeHune METOI0B UCCIIEJOBAHMUS [IpakTrueckoe 2 7 4
JETEPMUHUPOBAHHBIX POLECCOB 3aHITHE
5 | Pacuer aBTOKONEOAHMIA TTO [IpakTrueckoe 2 ’ 5
kputeputo HaitkBucra 3aHSTHE
6 | OnTuManbHBIA CUHTE3 CUCTEM [IpakTrueckoe 1 1 6
pPagnoaBTOMATHKHU 3aHITHE
7 Ananus ¢punsrpa Kanmana Hpaxririeckoe 2 2 6
3aHITHE
8 | Pacuer nepeaToIHOH byHKIIT TpaxTHuccKoe
1M (POBON CUCTEMBI 2 2 7
pPagroaBTOMATHKHU SatIThe
9 | AmanTUBHBIE CHCTEMEI [IpakTrnueckoe ) ) ]
paguaBTOMaTUKH 3aHITHE
Bcero 17 17
4.4. JlabopaTOpHBbIEC 3aHATHS
Tewmbl 1ab0opaTOPHBIX 3aHATUH U UX TPYJOEMKOCTh IPUBEACHHI B TabIuIIE 6.
Tab6mmumia 6 — JlabopaTopHbIe 3aHITHS M UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaunmenoBanme mabopaTopHbIx paboT TpynOEMKOCTS, | MPaKTHICCKOH | pasiena
/1 MOATOTOBKH, | JWCLHUII
(dac) JIUHBI

Cemectp 4

\ He npenycmorpeno

4.5. KypcoBoe npoeKkTupoBaHNE/ BBITTOJTHEHUE KyPCOBOH PaOOTHI
Y4eOHBIM IJIAaHOM HE TPEAYCMOTPEHO

4.6. CamocrosTenpHas paboTa 00yJaronuxcs
Buzsl camocTosTensHON paboOTHI M €€ TPYIOEMKOCTh PUBEIEHBI B Ta0uIe 7.

Tabmuia 7 — Buasl caMOCTOSITEIBHOM paOOTHI M €€ TPYIOEMKOCTD

. Bcero, | Cemectp 4,
Bun camocrositensHOM paboThI
yac yac
1 2 3
N3ydeHune TeopeTHyeckoro marepuanina 40 40




nucturuael (TO)

KypcoBoe npoektupoanue (KII, KP)

Pacuetno-rpaduueckue 3aganus (PI'3)

Brimonnenue pegepata (P)

[TonroroBka K TeKyIieMy KOHTPOJIIO

ycneBaemoctu (TKY) 15 15
Jomamuaee 3amganune (/13)
KonTtponbabie paboTel 3a0uHnukoB (KP3)
IToaroroBka kK IpOMEKYyTOYHOMN 10 10
arrectaruu (I1A)

Bcero: 65 65

5. IlepedeHn yueOHO-METOIUIECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITEIBHON pa0OThl 00YYArOIIMXCS TIO TUCITUTUINHE (MOIYITIO)
Y4eOHO-MeTOINYEeCKHe MaTepHaIbl ISl CAMOCTOSITEILHON PadOThl OO0YYAIOIIUXCsl YKa3aHbl B
.. 7-11.

6. IlepeueHb MeYaTHBIX U AIEKTPOHHBIX YUCOHBIX U3TAHUIN
IlepedyeHb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX M3/IaHUM PUBEJEH B TaOauLE 8.
Tabnuna 8— [lepeyeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3AaHUI

KonmyectBo
AK3EMILTSIPOB B
[udp/ bubnuorpaduueckas ccpliika OuOIMOTEKE
URL anpec
(KpoMe 371EeKTPOHHBIX
IK3EMIUTSIPOB)
URL: Konopanos, I'. ®. PaguoaBToMatuka
https://e.lanbook‘com/bo yqe6Hoe nocooue / I'. ®. KonoBanos. — 3-¢
ok/167432 (nata u3f., ucnp. — Caunkr-IlerepOypr : Jlans,
. 2021. — 356 c. — ISBN 978-5-8114-2549-
oOpareHus: .
5.— Texkcr: osnexktpoHHsblit / JlaHb
29.08.2021). AJICKTPOHHO-OMOIMOTEYHAasT  cCHUCTeMa. —
URL:  https://e.lanbook.com/book/167432
(mara obpamenms: 29.08.2021). — Pexum
JOCTYTA: JJIsl aBTOPH3. TOJIH30BATEICH.
URL: [Iymkapés, B. II. PanmoaBromaTuka
https://e.lanbook.com/bo | y4eOHO-MeToaM4eckoe mocobue / B. IL
0k/10893 (nata [Mymkapés, 1. FO. IlensBun. — Mocksa :
) TYCYP, 2012. — 85 c¢.— Teker:
oOpareHus: o
AJIEKTPOHHBINA /  JlaHB :  DJIEKTPOHHO-
29.08.2021). OubnuoreyHass  cUCTEMaA. — URL:
https://e.lanbook.com/book/10893 (mara
obpamenusi:  29.08.2021). —  Pexum
JIOCTYTIA: JIJIsl aBTOPHU3. TIOJIH30BATEIICH.

7. IlepeueHb 3IEKTPOHHBIX 00Pa30BaTEIbHBIX PECYPCOB
MH(POPMALIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn «HTepHeT»

Ilepeuens AIIEKTPOHHBIX 00pa30BaTEeNbHBIX pecypcos UH(POPMALIMOHHO-
TEJIEKOMMYHHUKAIIMOHHON ceTH «lHTepHeT», HEOOXOOUMBIX JUIsl OCBOEHHUS JUCLUIUIMHBI
npuBezeH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb SIEKTPOHHBIX O0pPa30BATENBHBIX PECypcoB HH(OOPMAIMOHHO-
TEJICKOMMYHUKAILIMOHHOU ceTh «HTepHeT»




URL anpec Haumenosanue

He npenycmorpeno

8. IlepeueHb MH(OPMAIIMOHHBIX TEXHOJIOTHIA
8.1. IlepeueHp mpPOrpaMMHOTO OOECMEYEHHUsS, HCIOIb3YEMOTO TMPH OCYIIECTBICHUH
00pa3oBaTeNBFHOrO MpoIiecca MO AUCIUILINHE.
[TepedyeHs UCMOIB3yeMOTro MPOrpaMMHOTO 00ecTiedeHHs TIpeacTaBiieH B Tabmauie 10.

Tabmuna 10— Ilepedyens mporpaMMHOTo o0ecTieYeHHs

Ne i/t HaumenoBanue

He npenycmorpeno

8.2. Ilepeuenp MH(POPMALIMOHHO-CITPABOYHBIX CUCTEM,HCII0JIb3yEMBIX npu
OCYIIECTBIICHUH 00pa30BaTEILHOTO MpoIiecca Mo AUCIUITIIHHE

[lepeyeHp HCMONB3YeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHUCTEM TPEACTABICH B
tabmuue 11.

Tabmuua 11— Ilepedens HHPOPMALTMOHHO-CIPABOYHBIX CUCTEM

Ne /1 HaumenoBanue

He npenycmorpeno

9. MarepuanbHO-TeXHUYecKas 0a3a
CoctaB MaTepuaTbHO-TEXHUYECKOH 0a3bl, HEOOXOAMMOW [UIi  OCYIIECTBIICHHS
00pa30BaTeNbLHOTO MpoIiecca Mo TUCIUTUIMHE, TIPECTaBlIeH B Tabmuel?2.

Ta6mmma 12 — CoctaB MaTepuanbHO-TEXHUUECKOM 0a3bl

No HanmeHnoBanue cocTaBHOM 4acTu Howmep ayautopun
/1 MaTepUaIbHO-TEXHUUECKOM 0a3bl (TIpu HEOOXOAMMOCTH )

JlekuoHHast MyIbTUMEIUNHAS AYAUTOPUS

2 | CrnenuanusupoBaHHas gaboparopus «PagroaBToMaTHKa» 22-06

10. OneHouHble cpeacTBa JyIsl IPOBEICHUS TPOMEKYTOUHON aTTECTAIllUU
10.1. CocTtaB OLIEHOYHBIX CPEICTBIUI IPOBEIEHUS MPOMEXKYTOUYHOW aTTecTaluu
00ydJaronuxcs mo IMCIUTIIMHE TTPUBEIeH B Tadmwie 13.
Tabmunua 13 — CocTaB OIEHOYHBIX CPEACTB JJIsl IPOBEICHHSI IPOMEKYTOUYHOM aTTeCTaIllH

Bug npoMexxyTouHOM aTTecTaluu [lepeyeHb OIIEHOYHBIX CPECTB

DK3aMeH CrmcoK BOIPOCOB K 9K3aMEHY

10.2. B kauecTBe KpUTEpHUEB OICHKH YPOBHA C(OPMHUPOBAHHOCTH (OCBOCHUS)
KOMITETCHIIMK OOYyJaronuMHUCs TPUMEHSETCS S-OauibHas IIKajga OIeHKH CHOPMHUPOBAHHOCTH
KOMIIETEHIIN, KOTopasi mpuBefeHa B Tabnuie 14. B TeueHne cemMecTpa MOXKET UCIOIB30BATHCS
100-6amnpHass  mIKaja  MOJYJbHO-PEUTHHTOBOM  CHCTEMBl ~ YHHBEPCHUTETa,  IpaBUiIa
UCTIOJIb30BaHUSI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['VAIL
Tabmuua 14 —Kpurepuu orieHKH ypoBHS cpOpPMHUPOBAHHOCTH KOMIETEHIHH

] OreHKa KOMITETEHITUHN \ XapakTeprcTrKa ChOpMUPOBAHHBIX KOMITCTCHITHIA




5-OasutbHas IKasIa
— oOyyJaronuiicss TIyOOKO W BCECTOPOHHE YCBOWJ MPOTPaMMHBIN
MaTepua;
— YBEpPEHHO, JIOTUYHO, [TOCJIEA0BATEIBHO U TPAMOTHO €T0 U3J1aracr;
COTIIHOY — OMMPASICh HA 3HAHMUS OCHOBHOM W JIONOJIHUTEIBbHOU JITEPATYPHI,
GATTCHO TECHO INPUBS3bIBAET YCBOCHHBIC HAYUHBIEC MOJIOKEHUS C MTPAKTUYECKON
JESATENIbHOCTBIO HAlPaBJICHUS;
— yMelio 000CHOBBIBAET U ApPTYMEHTUPYET BBIIBUTAEMbIEC UM UJICH;
— JIeJIaeT BBIBOABI M 000OIICHHUS;
— cBOOOJIHO BJIJICET CUCTEMOM ClielUaTIu3uPOBAHHBIX OHATHH.
— 00y4aronuiicst TBEpI0 YCBOMII MPOTrPaMMHBINA MaTepuall, TPaMOTHO U
[0 CYLIECTBY H3JIaraeT €ro, ONupaschb Ha 3HAHUS OCHOBHOM
JUTEPATYpBHI;
«XOPOIIION — HE JOIIYCKAET CYIIECTBEHHBIX HETOYHOCTEW; 3
— YBSI3bIBAET YCBOCHHBIE 3HAaHUS C IPAKTHUECKOM MEATEIbHOCTBIO
«BAYTCHO»
HaIpaBJICHUS;
— apryMEHTUPYET Hay4YHbIE [TOJIOKEHNUS;
— JIENAaeT BBIBOALI U 00OOIIEHUS
— BJIAJICET CUCTEMOM CIIEIIUATIU3UPOBAHHBIX OHSITUH.
— 00y4Jaronuiics yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIN MaTepual,
[0 CYIIECTBY M3JIara€T €ro, ONHMpasch Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPATYpBHI;
— JIOITyCKaeT HEeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«yZI0BJIETBOPUTEIIHHOY .
GAUTCHOY — UCHBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUHU 3HAHUUI
HallpaBJICHUS;
— cJ1ab0 apryMEeHTHPYET HayuHbIE MOJI0KECHHUS,
— 3aTpyaHseTcs B GOPMYIHMPOBAHUHU BBIBOJIOB M 0000IICHNUH;
— YaCTUYHO BJIAJICET CUCTEMOM CIIeNMaIN3UPOBAHHBIX TOHSITHH.
— o0yyaronuiics He YCBOWJ 3HAYUTEIBHOH YacTH MPOrpaMMHOIO
MaTepHaa;
— IONyCKaeT  CYIIECTBEHHbIE  OIIMOKM W HETOYHOCTU  MpH
«HEYI0BJIETBOPUTEIILHOY ]
«HE 3AUICHOY paccMOTpeHHH MPoOIeM B KOHKPETHOM HalpaBlICHUHY; 3
— UCHBITHIBAET TPYAHOCTH B IPAKTUYECKOM IPUMEHEHUH 3HAHUI;
— HE MOKET apr'yMEHTUPOBATh Hay4YHbIE MTOJIOKEHUS;
— He (OpPMYTUPYET BEIBOJAOB M 0000IIEHUH.

10.3. TunoBbie KOHTPOJIBHBIE 3a/IAHUS UK UHBIE MATEPHUAIIBI.
Bormpocs! (3agaun) nist sK3aMeHa IpeIcTaBlIeHbl B Taomie 15.

Ta6muia 15 — Borpocs! (3amaun) 1is sK3amMeHa

Ko
Ne /i [lepeuens BonmpocoB (3a1au) 11 SK3aMeHa $
WHJMKaTopa
1 O6mas xapakTepUCTHKA CUCTEM PAJIMOABTOMATHKH. I1K-3.3.1

IInan orBera. YKaXXUTE OCHOBHBIE OTJIMUHUS CUCTEM PAJINOABTOMATUKU OT
IOPYTHX CHUCTEM aBTOMATHYECKOTO PETYJINPOBAHMSA. YKaKHUTE LEIb
CUCTEM  paavoaBTOMAaTWku. JlaliTe  OmpeAeleHue  aaropuTMy
ynpasnenus. [IpuBenute kiaccupUKalnKiO CUCTEM pPaAMOaBTOMAaTHKH
[0 NpUHUMITY YynpasieHud. lloscHHUTE NOCTOMHCTBA M HEAOCTaTKU
KaX/I0T0 3JIEMEHTAa KilacCU(pUKaLuu.

2 OO61as XxapakTepuCcTUKa CUCTEM Paini0aBTOMATHUKH.

[Inan otBera. [laliTe MOHATHE NPUHIUIY PA3OMKHYTOrO YIPABIICHHUS.
Haueptute (yHKIMOHATBHYIO CXEMY, pPEATM3YIOUIYI0 MPUHIIMII
Pa3OMKHYTOIO YIIpaBJICHUS. Onummre (GYHKLIIMOHUPOBAaHUE
HauepueHHOH cxembl. OO0O3HAUYbTE TNEPEMEHHBIE M ONHUIIUTE UX
¢busnyeckuif  cMbICa.  3alMIIMNTE MAaTEMaTHMYeCKOE  BBIPAKEHHE,
ONMCHIBAIOUIEE 3aKOH H3MEHEHMsI KaXKIOW U3 IEPEMEHHBIX,




0003HAaYEHHBIX Ha CXEME.

3 OOmrast XxapakTepUCTHKA CUCTEM PaIi0ABTOMATUKH.

IImag orBera. IloscHuTe HEOOXOAWMOCTH CO3MAHUS  CHUCTEMBI
paauoaBTOMATHUKKA C YIpaBJIE€HUEM 10 OTKIOHeHuio. Haueprure
(GYHKIIMOHATBHYIO CXEMY, PEealM3YIOUlyl0 MPUHLUI YIPaBICHUS I10
oTkJIoOHeHHI0. OnumuTe (YHKIIMOHUPOBAHHE HAYEPUYCHHOW CXEMBI.
O603HaubTe TMEpPEeMEHHbIE M ONMIIUTE HX (QUIUUECKUI CMBICI.
3anumuTe MaTeMaTHYeCKOE BBIPAKEHHE, OINUCHIBAIOLIEE 3aKOH
M3MEHEHHUS KaXKIOU U3 MEPEeMEHHBIX, 0003HAUEHHBIX Ha CXEME.

4 OO61as XxapaKTepuCcTUKa CUCTEM Paini0aBTOMATHUKH.

IImag orBera. IloscHuTe HEOOXOAWMOCTH CO3IAHUS  CHUCTEMBI
paauoOaBTOMATHKKA C YIOpaBiI€HUEM 10 Bo3MylleHHto. Haueprture
(GYHKIIMOHATIBHYIO CXEMY, PEaTU3YIONIYI0 MPUHIUI YIpPaBICHUS I10
BO3MYyIIeHU0. OnuimuTte (yHKIIMOHUPOBAHUE HAYEPUYCHHOW CXEMBI.
O603HaubTe TMEpEeMEHHbIE M ONMUIIUTE HX (PUIUUYECKUI CMBICI.
3anumuTe MaTeMaTHYEeCKOE BBIPAKEHHUE, OINUCHIBAIOLIEE 3aKOH
M3MEHEHHUS KaXKIOW U3 MEPEMEHHBIX, 0003HAUEHHBIX Ha CXEME.

5 O0mias xapakKTepUCTHKA CHCTEM PaIu0aBTOMATHKH.

IInam  orBera. IloscHuTe HEOOXOAUMOCTH  CO3JAHUS  CHUCTEMBI
paaMoaBTOMATUKM €  KOMOMHHMPOBAHHBIM  yIPAaBICHHEM IO
BO3MYyIIeHUI0. HaduepTuTe (QyHKIHMOHAIBHYIO CXEMY, PEaIU3yIOIIYIO
OPUHLIMIT ~ KOMOMHUPOBAHHOTO  YIpPABJIEHUS IO  BO3MYIIEHHUIO.
Onummre QyHKIMOHUPOBAHWE HauyepuyeHHOW cxeMbl. (003HAYBTE
MEepPEeMEHHbIE M OMNUIINTE UX (QUINYECKUIl CMBICH. 3aluiInTe
MaTeMaTUYeCKOE BBIPAXKEHUE, OMUCHIBAIOLIEE 3aKOH HW3MEHEHUS
KaXKJI0W U3 MePEeMEHHbIX, 0003HaYEHHBIX Ha CXEME.

6 TumoBble  cxeMbl  panuoaBTOMaTUKH.  CHCTEMBl  YacCTOTHOMU
aBTOIOJICTPONKH.

[Iman oTBeTa. YKaKUTE HaA3HAYEHHUE CUCTEM YACTOTHOM aBTOMOACTPOUKHU.
[losicuute HEOOXOIMMOCTH HCIIONB30BAHUS TAaKHUX CUCTEM M HX
BIIMSIHME HA KQYECTBO PAaJMOTEXHUUYECKOTO CUTHAJIA B PEXKUME ITpUEMA.
Haueptute cxemy 3JEKTpHUUECKYI0 (PYHKIHMOHAIbHYIO CHCTEMBbI
YaCTOTHOW aBTOMOACTPOMKH. OINUIIMTE Ha3HAYEHUE KaXJIO0ro H3
AJIEMEHTOB CHUCTEMbl W €ro IapaMmeTpbl. YKaxkuTe (HU3HUECKYIO
peanu3alnio CUCTEM YaCTOTHOW aBTOMOJICTOMKUA B HACTOSIIEE BpEMSI.
[lepeunicinre AOCTOMHCTBA M HEJOCTAaTKH CHCTEMBI YaCTOTHOM
ABTOIOJCTPONKH.

7Tumnoswle CXEMEI pallOaBTOMATHKH. Cucrema YJaCTOTHOU
ABTOIOJCTPONKH.

[Inan orBera. HauepTure CTPYKTYypHYIO CXE€MY ONMCBHIBAIOUIYIO MOJEIb
MIOBEJICHUSI CUCTEMBI YaCTOTHOM aBTONOACTPOUKH. IlosicHuTe mpuHImn
ee noctpoeHus. ONUIINTE Ha3HAYEHHUE 3JIEMEHTOB HA MPEICTaBICHHON
cxeme. JlaliTe OTBET Ha BOMPOC: ISl 4ETO HEOOXOAMMO UCIOIB30BATh
CTPYKTYPHYIO CXEMY ONUCHIBAIOLIYIO0 MOJEIIb TIOBEICHUS CUCTEMBI?

8 Tunosble CXEMBI pPaguoOaBTOMATHKH. Cucrema ¢bazoBoit
ABTOIOJICTPONKHN YaCTOTHI.

[Tnan orBera. YKaXuTe Ha3HaYCHHE CUCTEM (Pa30BOM aBTOMOICTPONKU
yacToThl. [losicHuTe HEOOXOAUMOCTH MCTOIB30BAHUS TAKUX CHCTEM U
UX BJIUSHUE HA KaueCTBO paJMOTEXHUYECKOro curHaia. Haueprture
CXeMy DJIEKTPHYECKYI0  (DYHKIIMOHAIbHYIO  CHUCTEeMBbl  (ha3oBoit
aBTONOJACTPOMKKM YacToThl. ONUIIMTE HA3HAYEHUE KaXIOro Hu3
AJIEMEHTOB CHUCTEMBl W €ro ImnapameTpbl. YKaxkuTe (U3HUECKYIO




peannzanuio cucteM (pa3oBoi aBTOMOACTPOUKH YaCTOTHI B HACTOSIIIEE
BpeM.

9 Tunossle cxembl paguoaBTOMaTHKN. CUCTEMA CIIEKEHHS 32 BPEMEHHBIM
MOJIOKEHUEM UMITYJILCHOTO CUTHAJIA.

[Inan orBera. YKaxuTe HEOOXOAUMOCTh MPUMEHEHUS CUCTEM CIIEKEHUs
3a BPEMEHHBI MOJIO)KEHUEM UMITYJIbCHOTO curHaiia. Hauepture cxemy
ANEKTPUYECKYIO CTPYKTYPHYIO YCTPOMCTBA CIIEKEHHUS 32 BPEMEHHBIM
MOJIOXKEHUEM HMITYJIbCHOTO curHana. llpuBeaute maremaruueckue
BBIpOXEHUS M H300pa3UTe CTPYKTYPHYIO CXEMY, OIHCHIBAIOIIYIO
MOJIEb MIOBEJICHUS] CUCTEMBI.

10 TunoBble  cXeMbl  pPAJAMOABTOMATHUKH.  YTJIIOMEpPHBIE  CIIEISIINE
CHUCTEMBI.

[Inan orBera. YKaxuTe HEOOXOAMMOCTh MPUMEHEHHUS CUCTEM CIIEKEHUS
3a HampaBlieHueM. HadepTure cxemy 3JIEKTPUYECKYI0 CTPYKTYPHYIO
YIJIOMEpHOW — cienasiiiedt  cuctemsbl. [lpuBenure maTeMaTUdyeckue
BBIPQXXEHUS, OINUCHIBAIONINE pa0OTy CHUCTEMbI, U  MOSCHHUTE
¢busnveckuii cMpicit. M300pa3ute CTPYKTYpHYIO CXEMY, TOSCHSIONTYIO
MOJIEb MIOBEJICHUS] CUCTEMBI.

11 Maremartuueckre METOJbl OINUCAHMUS JIMHEWHBIX HEMPEPhIBHBIX
cucteM. Mcnonb3oBanue auddepeHnnanbHbIX ypaBHEHUH.

IIman OTBETA. Onummre o0mmi METOJ COCTaBJICHUS
g depeHInaIbHOTO YPaBHEHUST PaJMO0aBTOMATUYECKOM CHCTEMBI.
[Ipouienypa UCKIIIOUEHUSI TPOMEKYTOUHBIX MEPEMEHHBIX U3 CHUCTEM
mudepeHImaTbHBIX ypaBHEHUH. [IpencraBnenune
muddepeHIManbHbIX ypaBHEHUH B omepaTtopHoil ¢opme. Pemenus
muddepeHnmanTbHOr0  ypaBHeHHS (IIPM OTCYTCTBHH  BHEIIHETO
BO3JEHCTBUSA U IIpU ero Hanuuuu). OTBeThTe Ha Bonpoc: Kakas 3agaua
pelaeTcsi Ha OCHOBE aHAJIN3a MOJTYYECHHBIX PEIICHU?

12 MaremMatuyeckre METOJbl OINUCAHMS JIMHEWHBIX HEMPEPhIBHBIX
cucteM. Mcronp30BaHne NEPEeXOIHBIX U BECOBBIX (DYHKIUH.

IInan otBera. YKaxuTe [ pELICHUs KaKOM 3aJayd HCIOJIb3YeTCs
nepexojiHas u BecoBasi pyHkiuu. OnpeaencHue nepexoaHon GyHKIuu
gepes wm3o0pakenuss 1o Jlammacy. M3o0pasure mepexomHyr0
XapakTepucTuKy. JlaiiTe TOHATHE BECOBOM (YHKIUU. YKAKUTE
HE00X0AUMOCTh ee WCTIOJIb30BAHMS JUTSt aHann3a
paaroaBTOMaTUYECKON cucTemMbl. PUIBTPYIOIEE CBOMCTBO BECOBOM
¢bynkuuu.  3anummre  ycloBHe — (PU3MYECKOH  pean3yeMOCTH
PaZo0aBTOMATUYECKON CHCTEMBI.

13 Maremaruyeckre METOJbl OINUCAHMS JIMHEWHBIX HEMPEPhIBHBIX
cucreM. Mcnionp30BaHue MHTETpajia CBEPTKH.

[Inan otBera. MaTtemaTtuueckue M (HU3UYECKOE IMOHATHE HHTErpajia
cBepTku (uHTerpana Jlroamerns). Jlaiite ompenencHue MEpexoqHON U
YCTAHOBUBILIEKCS  COCTaBISIIOLIECH JAMHAMHYECKOrO IIpolecca H
3aMUIIUTe MAaTeMaTH4YEeCKHE  BBIPAKEHHUS, OMNPEACISIONUe  HX.
CnenaiiTe BBIBOJ 00 HCIIOJIb30BAHWH WHTETpalia CBEPTKH ISl aHATH3a
PaZo0aBTOMATUYECKON CHCTEMBI.

14 Ilepenatouynble (YHKIMM PA3OMKHYTOW M 3aMKHYTOM CHCTEM
paoaBTOMAaTHUKH.

[Tnan oreta.llonarue mepenaToyHoil QyHKIMM W €€ MaTeMaTHYECKas
3anuchk. [lepemarounass QyHKIHMS 3aMKHYTOW pagnoaBTOMATHYECKOM
CUCTEMBI:  TOHSATHE, MPUMEHEHHE, MaTEeMaTU4yeCKas  3aluCh.
[lepegatounass  QyHKIMS  Pa30OMKHYTOM  paan0aBTOMATHYECKOM




CUCTEMBI: TIOHSITHE, MPUMEHEHHEe, MaTeMaTHdecKas 3amuch. Poib
nepeaaTouHo  (QPYHKIMM  Pa3OMKHYTOM  pagroaBTOMaTHYECKOU
CUCTEMBI B HCCIIEIOBAHUN 3aMKHYThI PaIN0aBTOMATHUECKUX CHCTEM.

15 TumnoBble IMHAMUYECKUE 3BEHbSI CUCTEM PAAMOABTOMATUKH.

[Iman otBera. JlaiiTe TOHATHE KaXJAOMY W3 TMEPEUYUCICHHBIX Jajee
3BEHBEB, YKAKUTE KaKU€ PAJAMOTEXHUYECKUE JIEMEHTHl WM y4aCTKHU
PaZMO’IIEKTPOHHBIX CXEM 3aMEHSIOT yKa3aHHbIE 3BEHbS, 3aIUIINTE
IIepelaTOUHYIO0 byHKIHIO U n3o0pasure NEPEXOIHYIO
XapakTepucTHKy. llepeyeHb IUHAMHYECKHX 3BEHBEB JJIsI OTBETA:
arepuoIMYECKOe 3BEHO IEPBOTO TOPSIKA, OS3MHEPIIMOHHOE 3BEHO,
KoJiebaTelbHOE 3B€HO, AU(dEpEeHIIUPYIOIINE 3BEHBS, HHTEIPUPYIOIITHE
3BEHbBS.

16 OCHOBHBIE  3JEMEHTBI  CHUCTEM  paJuoaBTOMAaTUKU.  Da3oBbIe

JACKPUMHUHATOPEL.
[Inan otBera. Hasmauenwe ¢aszoBoro auckpumuHaTopa. [IpuMeHeHue
($a30BbIX  JUCKPUMHHATOPOB.  MareMaTH4ecKoe  BBIPAKEHUE,

OTMCHIBAIOIIEe HAMpPSKEHHE Ha BbIXOJE (ha30BOr0 JAUCKPUMHUHATOPA.
[lepenarounass Qynkuus ¢a3zoBoro auckpumuHatopa. IIpuBenute
pUMEpPHI 3aMeHBI (pa30BOr0 TUCKPUMUHATOPA PA3IMUYHBIMU 3BEHBSIMU
CUCTEM paguoaBTOMaTHKU. Peanu3anus (pa3zoBbIX JUCKPUMHHATOPOB B
COBPEMEHHBIX PaJUOTEXHUUECKHUX YCTPONCTBAX.

17 OCHOBHBIE  3JEMEHTBI  CHUCTEM  pPAJAMOABTOMATUKU.  YTJIOBBIE
JUCKPUMHHATOPBI.

[Iman otBera. Ha3HaueHuWe yriaoBOro AUCKPUMHUHATOPA. YTJIOBOH
JUCKPUMMHATOP C OJHOBPEMEHHBIM CPAaBHEHUEM CUTHAJIOB. 3aIHUIINTE
HeoOXOIUMBbIE MaTeMaTHUeCKUe BBbIpaXEHHS. YKaxuTe obsactu
IPUMEHEHHUST M BapuUaHThl BO3MOXKHOM pealu3aluu  yrJIIOBOTO
JUCKPUMHHATOPA.

18 OcHoBHBIE 3JIEMEHTBI pPaguoOaBTOMAaTUKH. Bpemennslie
JTUCKPUMHUHATOPBI.

IInan orBera. HazHaueHnne BpeMeHHOro auckpumuHaropa. CTpyKTypHas
CXeMa BPEMEHHOr0 TUCKPUMHUHATOpA. 3alMIIuTe HEoO0XOAUMbIE
MaTeMaTHYECKUE BBIPAKECHHUA. YKaXuTe 00JacTH NPUMEHEHUS U
BAPUAHTHI BO3MOXKHOM peann3alny BpeMEHHOTO TUCKPUMHUHATOPA.

19 OcHoBHbIE 3JIEMEHTBI pPaguoOaBTOMATHKH. YacroTHble
JTUCKPUMHUHATOPBI.

IInan orBera. Ha3HaueHnue yacToTHOro auckpumuHaropa. CTpyKTypHas
CXeMa YacTOTHOTO JAMCKpUMHUHATOpa. 3amluIiliuTe HEoO0XOAUMbIE
MaTeMaTHYECKUE BBIPAKECHHUA. YKaXuTe 00JacTH NPUMEHEHUS U
BAPUAHTHI BO3MOKHOM peann3aluy YaCTOTHOTO TMCKPUMHHATOPA.

20 OOBEKTHI YIIPaBICHUS CUCTEM PaTO0ABTOMATHKHU.

[Inan ortBera. JlaiiTe TIOHATHE CIEAYIONIMM OOBEKTaM CHCTEM
pagMoaBTOMATUKHU:  TI'€HEPATOphl  YIpaBISIEMbIE  HAINPSHKEHHUEM,
YCTPOWCTBA BPEMEHHOM 3aJIep)KKH, TUArpPaMMOOOpPa3yIOIIHE CXEMBI.
Onummre  nOpuHOUN — (QYHKIIMOHUPOBAHHS  KaXKAOrO  OObEKTa
M3aMUIINTe nepeaarouynbie GyHKIUU. CBOKUTE KaXIbli U3 00BEKTOB
C IMHaMUYECKUM 3BEHOM CHCTEMBI paJIH0aBTOMATHUKH.

21 YcToiluMBOCTh  3aMKHYTBIX — cuUCTeM. Kpurepuii  yCTOWYHMBOCTH

I'ypsuna.
[Iman otBera. [loHsAITHE YCTOMYMBOCTH M KPUTEPUS YCTOMYMBOCTH
3aMKHYTBIX ~ CHCTeM.  BaXHOCTb  ompeneneHus  KpUTEPHUEB

YCTOMYMBOCTH ISl 3aMKHYTOW cuctembl. CyThb KpuTepus ['ypBuia.




Ca3p  kputepuss  ['ypBuma ¢ mapameTpaMd  3aMKHYTOM
PaIMOTEXHUYECKON CUCTEMBIL.

22 YCTOMYMBOCTh  3aMKHYTBIX cuUcTeM. Kpurepuil  ycTOWYMBOCTH
Muxaiinosa.

[Tnan otBeta. ChopmynupyiiTe KpuTepuil ycTolunBocTH MuxanaoBa 1is
3aMKHYTBHIX PAAHOABTOMATHUECKUX CHUCTEM. 3alHUIIUTE U OOBICHUTE
MaTeMaTU4YeCKOE BBIPAKECHHE, MOSCHAIOIIEE KPUTEPUN YCTOMYMBOCTH
MuxaitnoBa. M300pasute roporpadgsr MuxaitinoBa aias yCTOWYMBON U
HEYCTOMYMBOM CUCTEMBI BTOPOTO Mnopsika. Crenante BHIBO.

23 YcTOWYMBOCTh  3aMKHYTBIX cucteM. Kputepuil  ycToiumBocTH
HaiikBucra.

[Tnan otBera. Chopmynupyiite KpuTepuil ycroitunBocty HalikBucra ais
3aMKHYTBHIX pPaJHMOAaBTOMATHYECKUX CUCTEM. 3alUIINTe U OOBICHUTE
MaTeMaTUYeCKOe BBIPAKEHHE, MOSCHAIONIEe KPUTEPUN YCTOMYMBOCTH
HaiikBucra. M300pasute romorpadsr HaitkBucTta juisi yCTOMYMBOU M
HeycToiunBo# cucreM. Crenaire BbIBO.

24 AGCOJIFOTHO YCTOMYMBBIC U YCIIOBHO YCTOWYUBHIE CUCTEMBI.

[Tnan otBera. M300pa3ute amMIuMTyIHO-(Pa30BYI0 XapaKTEPUCTHKY IS
pPaaoaBTOMATHUYECKUX  CHCTEM,  XapaKTepU3yeMbIX  Pa3IUYHOU
no0poTHocTh0. [Ipy moOCTpoeHUM MpoOBEAUTE XapaKTEPUCTHKHU 4Yepe3
TOYKH, COOTBETCTBYIOIME KPUTCPUAIBHBIM 3HadeHUsAM. Jlaiire
MOSICHEHWE dJTUM 3HaueHusM. M3o0pasure morapudMudecKyro
AMIUTUTYHYI0O M JorapupMHuuecKkyo (a3oByr0 XapaKTepHUCTUKU
PaanoaBTOMAaTHYECKOU CUCTEMBI. Ha OCHOBE aHajau3a
norapuMUYECKUX XapaKTEPUCTUK CHETANTe BBIBOJ 00 YCTOWYHBOCTH
PaanoaBTOMATHUYECKUX CUCTEM.

25 Iloxazarenu KauecTBa paJu0aBTOMAaTHUYECKON CUCTEMBI.

[Iman  otBera. IlpuBeguTe  rpynmbl  MOKa3aTeled  KadecTBa
pPaaoaBTOMATHUYECKOM CHCTEMBl. YKaXHTE€ KakKue IoKazaTeiu
KauecTBa, ONPEIENIATCI IO  IEPEeXOJHOM  XapaKTEPUCTHKE.
[IpuBenuTe YacTOTHBIE MOKAa3aTeId KauyecTBa Pagn0aBTOMATHUYECKOM
cuctembl. JlaiiTe TOACHEHUA CHEAYIONIMM [OKa3aTeasiM:  3arac
YCTOMUMBOCTM IO AaMIUTUTYZAE, 3amac ycToiumBocTH 10 (ase,
nokasarenb kojebarenbHOCTH. [loscHUTE TpaHUIBL, B KOTOPBIX 3TU
MOKA3aTeNH JIOJKHBI HAXOAUTHCSL.

26 Metonnl 3aJaHusg u OTpeICIICHUS TOYHOCTH CUCTEM
paanoaBToMaTUKK. OMIMOKY CIIEKECHUS B YCTAHOBUBIIIEMCS PEXKHIME.
[Inan orBera. TpebGoBaHUsA K TOYHOCTH B yCTAaHOBUBIIEMCS PEXHUME K
paaroaBTOMaTU4YECKOU cucteme. [IpoBeaute aHanmm3 Kod(hGUIIUESHTOB
OIMOOK CHCTEMBI PaJda0aBTOMATHKU. 3alHIIUTE MaTeMaTHYecKOe
BBIpQXXEHHE IS OTPECIICHUs] OITUOKN B YCTAHOBUBIIUMCS PEXKUME U

nosicHuTe pu3mdeckuid cMbicit. CrenanTe BHIBOI.

27 Metoansl 3aJlaHUs " OIpeIeIICHUs TOYHOCTH CHUCTEM
paanoaBTOoMaTUKH. OMIMOKHN TUITOBBIX CUCTEM PaIiO0aBTOMATUKH.

IInan orBera. PackpoiiTe MOHATHE TEPMUHOB «CTAaTU3M», «acTaTUYeCKas
CUCTEMay. 3alMIIATE MATEMaTU4YECKOE BBIPAKECHHE, OIPEICISIONIee
OIIMOKY,3aBUCSINYI0 OT HA4aJlbHOM CKOPOCTH BXOJHOTO BO3JICHCTBUS
U OMMOKY, ONMpPENENSIONIyI0, OMpPEIeIsieMOI0 YCKOPEHHUEM BXOIHOTO
BO3JelicTBUS. 3HAUEHHUE CBOMCTBA «IIAMATh» aCTATUUYECKOU CUCTEMEL

28 Tunosele ci1y4dailHbIe MPOLIECCHI

[Iman otBera. J[laliTe TOHATHE CIEAYIOIIMM THUIIOBBIM CIyYaliHBIM
mporeccaMm: Oenplid  IIyM, OKCIIOHCHIIMAIBHO KOPPEITUPOBAHHBIN




Nnpouecc, THUIOBOM  BXOJHOM  CHUTHAll  CIEIAIIMA  CHUCTEMBI,
HeperyjisipHas Kauyka. 3aldIIUTe MaTEMaTUYeCKUE BBIPAKEHUS,
OTMCHIBAIOINE TEPEUYHCIEHHBIE MPOIECCHl U IMOCTpoiTe Trpadukwy,
OMUCHIBAIOLIUE UX.

29 VY3K0moJIOCHBIE CITydailHbIE TTPOIIECCHI.

[Iman otBera. JlaiiTe NMOHATHE Y3KOIOJOCHOMY CIy4allHOMY IPOLECCY.
[ToHsiTHE B3aMMHOTO IHEPreTUYECKOTO CIEKTpa M €ro OCOOEHHOCTH.
Koppensumonnsie u B3aUMHOKOPPETSLIUOHHBIE byHKIIUU
Y3KOIOJIOCHOTO IPOoLecca U UX MaTeMaTH4yecKkoe onucanue. Pesynprar
CpaBHEHUS JBYX Y3KOMOJOCHBIX MTPOLIECCOB.

30 IlpoxoxkaeHue clydyallHbIX IIPOIECCOB 4YEpe3 PA3OMKHYTHIE U
3aMKHYTbIC JIMHEWHbIE LIEIH.

[Inan orBera. [IpuBenuTe MareMaTH4eCKUE BBIPAXKEHUS JUIsl AUCHIEPCHH,
KOPPENSIUOHHONW (PYHKIUU M CHEKTPAIbHOM IUIOTHOCTH CIIy4ailHOTO
BXOJTHOTO IIpolecca W JAaiTe mo HUM mnosicHeHus. [IpoxoxkneHue
CIIy4yallHOTO  BXOJHOTO IIpollecca 4Yepe3 HHTEerpupyromee U
muddepennmpyromiee 3BeHbA. [IpoXoXKaeHHE BXOJHOTO MpoIecca
yepes3 3aMKHYTYIO JJMHEUHYIO LETb.

31 [NamaTthb crneasuieit CUCTEMBI.

[Inan orBera. [laliTe MOHSATHE TEPMUHY «HAMAThH CIAEIAIICH CHUCTEMBD.
Oco0eHHOCTH BOCCTAHOBJICHHUSI aBTOMATHUYECKOTO COMPOBOXKICHUS B
Clly4ae pa3MbIKaHMs KOHTypa ciexeHus. KomnyecTBeHHas OLEHKa
MaMSTH CIEISAIIEH CUCTEMBI.

32 Pacuer nucriepcuyn OomMMOKHA B PalMOTEXHUYECKUX cucTteMax. Cucrema
ABTOMATHUYECKOTO COMPOBOXKACHUS MO HAPABIICHHUIO.

[Tnan oteta. [IpuHUMI QYHKINOHUPOBAHUS CUCTEMBI aBTOMAaTHYECKOTO
CJIIC)KEHHMs 110 HaIpaBlIeHUIO. TUIOBOM BXOAHOW CHUTHAN CIEASAUICH
CUCTeMbl. MareMaTudecKkue BBIPAKEHHS MJs AUCIEPCHUU OLIMOKU
cucreMbl. ['paduueckoe mpeacTaBIEHUE AUCIEPCUU OIIUOKH OT
GbyHKIMH TOOPOTHOCTH M aHAJIN3 3TOTO MIPEICTABIICHHS.

33 Pacyer nucnepcuu OMMOKH B paiMOTEXHUYECKHX cucTemax. Cucrema
ABTOMATUYECKOTO COMPOBOXKACHUS MO TaJIbHOCTH.

[Inan orBera. CTpyKTypHas CXeMa CHUCTEMbl aBTOMAaTHYECKOIO
COIMPOBOXACHUS MO AAJbHOCTU M MPHUHLUMI €€ (DYHKIHMOHHUPOBAHUS.
MatemaTuueckue BBIPOKEHUS I TUCHEPCUU OIIUOKUA CHUCTEMBI.
JlocTHKUMBIE  XapaKTEPUCTUKH  CUCTEMBI  CONPOBOXKACHHUS IO
NANbHOCTH TIPU HUCIIOJNB30BAaHUU B €€ COCTaB€ OJHOTO WM JIBYX
WHTErpaToOpoB.

Haiinute nepexoanyio (GYHKLIUIO paJn0aBTOMATUYECKOH CHCTEMBI,
3alaHHOM ypaBHeHHeM. lcnonp3yss MakeT MPUKIAAHBIX IIPOrpaMM
MatLab, IIOCTPOMTE [IEPEXOAHYIO XapaKTEPUCTUKY
pPagroaBTOMATUYECKOM CHCTEMBI.

Vcnonb3ys makeT NpuKiIagHbix mporpamm MatLab, moctpoiite rpaduk
BECOBOM (DYHKIINH, 3aJJaHHOW YpaBHEHUEM.

MonenupoBanue cucreM paguoapromaTiky Ha [1K (Tema 2)

IK-3.¥.1

Haiinute nepexoanyio (GYHKLIHIO paJaHOaBTOMATHYECKOW CHUCTEMBI,
3aJaHHOM ypaBHeHWeM. lcnmonb3ys MakeT MPUKIAAHBIX IIPOrpaMm
MatLab, IIOCTPOMTE [IEPEXOAHYIO XapaKTEPUCTUKY
pPagroaBTOMATHYECKON CHCTEMBI.

Vcnonb3ys makeT NpuKiIagHbIx mporpamm MatLab, moctpoiite rpaduk
BECOBOM (DYHKIINH, 3aJaHHOW YPaBHEHUEM.

MonenupoBanue cucreM paguoapromaTiky Ha [1K (Tema 2)

I1K-3.B.1




Bormpocsr (3amaun) nmst 3avera / qudd. 3adera npeacTaBieHsl B Tadnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / audd. 3auera

Kon

Ne i/t Ilepeuens Bompocos (3amay) s 3auera / nudd. 3agera
p p (3anas) 2 andd WHMKATOpa

Y4eOHBIM MJIAHOM HE IPEAYCMOTPEHO

[lepeueHp Tem Uii KypCOBOTO IPOEKTUPOBAHUS/BBINOIHEHUS KypCOBOM pabOTHI
MpeICTaBICHBI B Ta0mmie 17.
Tabmuna 17 — IlepeueHb TeM 7151 KypCOBOTO MPOSKTUPOBAHMS/BBHITIOTHEHHUS] KYPCOBOM pabOTHI

No /a1 [IpumepHSIii nepedeHb TeM Al KypCOBOTO MTPOSKTHPOBAHMS/BBIITOTHEHUS
B KypCcoBO# paboThI

Y4eOHbIM MJIaHOM HE NPEAyCMOTPEHO

Bompocsl my1st mpoBeneHHsT TPOMEXYTOYHOW AaTTeCTalliki B BUJIE TECTUPOBAHUS
MpeJICTaBICHEI B Ta0uie 18.

Tabnuua 18 — [IpumepHbIii epeueHb BOIIPOCOB JJIsi TECTOB

Kon

No /it [IpuMepHbIil mepedeHb BOMPOCOB JIJIsl TECTOB
WHJMKaTopa

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUMUIUIMHE OOYYAIOMIMXCS 3a04HOM (hOpMBI
00yd4eHus1, TpeICTaBIICHBI B Tabymie 19.

Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboT

No /it ITepeyeHb KOHTPOJIBHBIX PadbOT

He npenycmorpeno

10.4. Meronnyeckue  MaTepuaibl,  ONPEIACIAIOIIAE  IMPOLEAYyphl  OLEHUBAHUSA
UH/IMKATOPOB, XapaKTepU3YIOIIUX J3Tanbl (HOPMUPOBAHMS KOMIIETEHLUH, COAEp)KaTcs B
JOKaJIbHBIX HOpMaTuBHBIX akTax ['YAIIL, pernameHTUpyOIUX NOPSAOK M MPOLEAYPY
IPOBE/ICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U IMPOMEKYTOUHON aTTecTalluu O0ydaroIuxcs
I'VAIL

11. Metonuueckue yka3zaHus JUIsl 00 yJarOIIUXCs 0 OCBOCHHIO JUCITUTIIMHBI

11.1. MeTtonuueckne yKazaHUs I OOYYArOIIMXCS 10 OCBOCHHMIO JIGKIIMOHHOTO
MaTrepuaa.

OcHOBHOE Ha3HAYEHHE JIEKIIMOHHOTO MaTepuana — JIOTUYECKH CTPOMHOE, CHCTEMHOE,
riyOOKOe W SICHOE HW3JIOKEeHHE yueOHOro Mmarepuana. Ha3HaueHMe COBpPEMEHHOH JIEKIHMU B
paMKax JUCLUIUIMHBI HE B TOM, YTOOBI MOJIYYUTh BCIO MH(POPMALMIO MO TEME, & B OCBOCHUU
(dyHaaMeHTaNbHBIX MPOOJIEM JUCHMIUIMHBI, METOJOB HAyYyHOrO IIO3HAHMSA, HOBEUIIHMX
JOCTH)KEHUI Hay4HOM MbIciu. B yueOHOM mporecce JEeKIHs BBITOJIHAET METOJO0JOIHUYECKYIO,
OpPraHU3alMOHHYI0 U UHPOPMALMOHHYIO QYHKIUH. JIeKIHs pacKpbIBaeT NOHATHIHBIN anmapat
KOHKPETHOU 00JIacTH 3HaHus, €€ MpoOJeMbl, JaeT LEIbHOE MPEACTaBIEHHE O IUCLMILIMHE,
IIOKAa3bIBACT B3aUMOCBS3b C APYTMMU AUCLUIUIMHAMM.

[InaHupyemMble pe3yabTaThl IPU OCBOEHUH 00y4YarOUMUCS JIEKIIMOHHOTO MaTepuaa:

— IIOJIy4YCHUE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHWUM, YpPOBEHb
KOTOPBIX ONPEAEIIIEeTCS LEJIEBOM YCTAHOBKOM K Ka)KJI0M KOHKPETHOH TEME;

— TIOJIy4EHHE OIbITa TBOPUECKOH pabOThl COBMECTHO € IPENOJaBaTEIEM;




— pa3BuTHE NpPO(ECCHOHAIBHO-IEIOBBIX  KAuecTB, JIOOBU K  TOpeaMeTy |
CaMOCTOSITEIIbHOT'O TBOPYECKOTO MBIIIJICHUSI.

— TIOSIBIIEHHE HEOOXOAMMOr0 MHTEpeca, HEOOXOAUMOTO JIJIsi CAMOCTOSITETTLHOU PabOThI;

— TIOJIy4eHUE 3HAaHUM O COBPEMEHHOM YPOBHE pa3BUTUS HAYKHM W TEXHUKH U O
MPOTHO3€ UX Pa3BUTHS HA OJMKANIINE TOIBL;

— Hay4HMThCS METOJMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIC MBICTH U
MOJIOXKEHHUS, TPUXOAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IUYHBIX
dopmynHupoBKax);

—  TIOJy4eHHE TOYHOTO MOHUMAHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSITHIA.

JIeKuMOHHBIA MaTepuall MOXKET COMPOBOXKIATHCA JAEMOHCTpAlMed ClIaiioB U
UCIIONIb30BAaHUEM pa3aTOYHOrO0 MaTepuaia MpH MPOBEISCHUU KOPOTKHX JHUCKYCCHH 00
OCOOEHHOCTSX MPUMEHEHHS OT/ICIBHBIX TEMATHK 10 JUCITUTIINHE.

CTpyKTypa OpeaoCTaBICHHS ISKIIMOHHOI'0 MaTepHaia;

CtpyKTypa JEKIHH T0DKHA COACPIKATh CICAYIOINE OCHOBHBIE DJIEMEHTHI:

BBoaHast gacTs.

OcHOBHas 4acTh.

3aKJIIOYHNTENIbHAs YacTh.

Bo BBOAHOW 4YacTH O3BYYHMBAETCS TEeMa JICKIIUH, KOTOpas MOJDKHA OBITH KPAaTKOW u
COOTBETCTBOBATh CaMOW CYyTH JIGKIIMH. 3aTeéM HEOOXOJAMMO KOPOTKO O3BYYUTh OCHOBHBIE
poOJIEMBI, KOTOPBIE MOOYKIAIOT K PACCMOTPEHHUIO JICKITMOHHBIX BOITPOCOB U O KOTOPHIX TOUIET
peyb B JIGKIHH, 0003HAYAEeTCS TOCTUTAEMBIN MIPH 3TOM pe3yibTar. TemMm BBOJHON 4acTH JOIKEH
OBITH BBIIIIC TEMIIA U3JIOKCHHUSI OCHOBHOTO MaTepuaia. Ha BBOIHYIO 4acTh OTBOAMUTCS HE Oosee 5
— 7 MUHYT.

OcHOBHas 4acTh, KaK MPABUJIO, JOJDKHA COCTOATH M3 JABYX — TpeX BOMpocoB. Kaxbrit
BOTIPOC JIOJDKEH COJEPIKATh IPOOJIEMHBIN XapaKTep, KOTOPHIN TOJDKEH MaKCUMAIBHO TTOOYKIAaTh
CITyIIaTeNe K CaMOCTOATEIbHON aKTUBHOCTH U TBOPYECTBY.

K TakuM aKTHUBHBIM Cpe/ICTBAM MOYXHO OTHECTH:

- oOpaiieHue K CTyJIeHTaM C BONPOCaMH, YTOUHSIIONIMMH TOHUMaHUE OCHOBHBIX HJICH U
($aKkTOB TEMbI, OpraHU3AIIMI0 MUHU-CTOJKHOBEHUH PAa3IMUYHBIX TOYEK 3PEHUS IO BBIABUHYTHIM
MOJIOKEHUSIM; TIOCTAHOBKY BOIIPOCOB, 33]1a4 C MHOKECTBEHHOCTBIO PEIICHUN U JIp.;

- UHAUBUAYaJTbHBIN CTHIIb U3J105KEHUS MaTepuaa;

- obecrieueHne oOpaTHOM CBS3H.

B mpomecce uznokeHuss HEOOXOAUMO TMOCTOSHHO OPHEHTHUPOBATH CIyIIaTeledl Ha
MOCJEAYIOUIMA KOHTPOJIb 3HAHUI.

s popmupoBaHUS YMEHUS CAMOCTOSITEIBHOTO U3YYCHUS MaTepHala OJUH U3 BOIIPOCOB
JIEKIIMHM HEOOXO0IMMO 3aIlJIaHUPOBATh HA CAMOCTOSITEIILHOE H3YyUCHHUE.

B 3axmroueHnn HEOOXOIMMO KPaTKO MOABECTH WUTOTH JIeKnuu. OTBETHTH HA BOIMPOCHL.
VYKka3arth 3a1aHue UIST CAMOCTOSATEILHOM NONTOTOBKH.

11.2. MeTtonuueckne ykazaHus s OOydYalOIMUXCA 1O MPOXOXKICHUIO MPAKTHUECKHUX
3aHATUM.

[IpakTueckoe 3aHATHE SBISETCS OAHOW M3 OCHOBHBIX (DOPM OpraHu3aluu y4eOHOro
mporecca, 3aKII0YaroNIasicsi B BEITOTHEHUN 00YJalOIIMMUCS MO/ PYKOBOJCTBOM TPEIoaBaTes
KOMIUIEKCa Y4eOHBIX 3aJaHuil C LENbI0 YCBOCHHUS HAYYHO-TEOPETHYECKHMX OCHOB Yy4eOHOM
JTUCITUTUIMHBL, TPHOOPETEHUS] YMEHU U HABBIKOB, OIBITA TBOPUECKOH IEATETHHOCTH.

[enbio MpakTUYECKOTO 3aHATHS ISl 00yYaroIIerocs sBseTcs MPUBUTHE 00YyJarolUMCs
YMEHHH U HaBBIKOB MTPAKTUYECKOU IEATENBHOCTH 110 U3YyYaEMOW JTUCLIUIIINHE.

[Inanupyemble pe3yiabTaThl IPU OCBOEHUHU 00YYAIOUTUMCS PAKTUUECKUX 3aHATHI:

— 3aKperuieHue, yriayOJieHHWe, pacliupeHHe W JeTalu3alus 3HAHUW TMPU PEIICHUU
KOHKPETHBIX 337124,

— pa3BUTHE TIO3HABATEJBHBIX CIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKOUN aKTUBHOCTH;



— OBIAQJICHHE HOBBIMH METOJaMH M METOAMKAMHU HU3YYeHHUs KOHKPETHOW Yy4eOHOI
M CITUTIINHEL,

— BBIPA0OOTKAa CIOCOOHOCTH JIOTMYECKOTO OCMBICICHHSI TIOMYYCHHBIX 3HAHUW JUIS
BBITIOJTHEHMS 3aJ]aHUI;

— obecrieueHHEe paIlMOHAIBHOTO COYETAHHS KOJUIGKTHBHOW M MHIWBHAYyaJIbHOW (Gopm
00yJeHwUsI.

TpeOoBaHNs K IPOBEICHUIO IPAKTUYECCKHUX 3aHATHMN

[IpakTuueckue 3aHATHS TMPOBOASATCS IMOCIHE HU3YYEHHUS TEOPETHUYECKOro Marepuaa,
pPacCMOTPEHHOTO Ha JIGKIIMW. Marepuai, W3y4eHHBI Ha TPaKTUYECKOM 3aHSATHH, SBIISETCS
OCHOBOﬁ JUIA HpG[[CTO}IH_[I/IX HCCHCHOBaHHﬁ, HpOBO,Z[I/IMI:IX B paMKax cne;[ylomero II0 TEMC
71a00paTOPHOTO 3aHTHSI.

11.3. MeTtonuueckne yka3zaHusl JJIsI OOYYAIOIIMXCS IO BBIMOJHEHUIO JIA0OPAaTOPHBIX
pabor.

B xoxe BemonmHeHUs 1abopaTOpHBIX pabOT O0O0y4alomUWCS MOJDKeH YIIyOWTh |
3aKpENUTh 3HAHMS, NPAKTUYECKUE HABBIKM, OBJIAJIETh COBPEMEHHOM METOAMKON U TEXHUKOU
JKCIIEPUMEHTa B COOTBETCTBMM C KBAIM(PHUKAIMOHHON XapaKTEpUCTHKON 00ydaromerocs.
BrimonHenue 1ab0opaTOpHBIX pabOT COCTOUT M3 IKCIEPUMEHTAIBHO-TIPAKTUYECKOH, pacyeTHO-
AHAJIMTHYECKOM YacTel U KOHTPOJbHBIX MEPOIPUATHIA.

Beimonnenue 51abopaTopHBIX paboOT 0O0y4aromMMCs SIBISETCS HEOThEMJIEMOH YacThio
U3YYEHUS JUCIUIUIMHBL, ONpeNesseMoil y4eOHbIM IUIaHOM, M OTHOCUTCS K CpelCTBaM,
00eCTeYnBaOIIUM pPEIIeHUE CIeTYIOIUX OCHOBHBIX 3a/1a4 00y4aroImerocs:

— mnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUS IPOILECCOB, SBICHUM U OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JTaHHOM JUCIUILINHBL,

— 3aKpeIUIeHHEe, PAa3BUTHE U JEeTalu3allds TEOPETUUYECKUX 3HAHMM, IMOJyYEHHBIX Ha
JCKITUSX;

—  TIOJy4YeHHE HOBOW MH(POPMAIIMH 110 N3y4aeMOU TUCIUILUIMHE,

— TmpuoOpeTeHne  HaBBIKOB  CAMOCTOSATEIBHOM  paboTel ¢ Ja0OpaTOPHBIM
000pyI0BaHUEM U TPUOOPAMH.

11.4. MeTtonuueckue yka3aHUs ISl OOYYAIOIIMXCS 10 TMPOXO0XKICHUIO CaMOCTOATEILHON
paboThI

B xone BhIMOSHEHUSI CaMOCTOSITEIPHOW pabOThI, 00yJarONuTuiics BHITIOJHAET PaboTy 1o
3a/IaHUI0 ¥ TIPU METOIMYECKOM PYKOBOJCTBE IMpEmojaBaTelisi, HO 0e3 ero HemoCpeICTBEHHOTO
YYaCTHHI.

Jlns oOyyaromuxcst 1Mo 3a04HOM (opMme OO0ydeHHus, caMOCTOsITeNIbHass paboTa MOMKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paboTYy.

B mporecce BBIMOTHEHHSI CaMOCTOSTENLHON paboThl, y obywaromierocs (GopMupyercs
nenecooOpa3Hoe IMIaHUPOBaHUE PaboUuero BpEMEHH, KOTOPOE MO3BOJISIET UM pa3BUBATh YMEHUS
¥ HaBBIKA B YCBOGHUW U CHCTEMAaTH3allMU MPUOOPETaeMbIX 3HAHHM, O00ECIIeUYMBAET BBICOKUI
YPOBEHb YCIIEBAEMOCTH B TIEpUOJ OOYUYEHHsI, TIOMOTAeT IIOJYYUTh HABBIKH TIOBBIIICHHS
po(hecCHOHATBEHOTO YPOBHHI.

MertoauyeckuMH ~ MaTepUallaMH,  HANpaBJSIONIMMU  CAMOCTOSITENIbHYIO — paboTty
00y4JarOIIUX CASBISIOTCS:

—  y4eOHO-METOIUYECKUN MaTepHal 1o TUCIHUILIHHE;

— METOJIUYECKHE YKa3aHUs MO BBIMOJHEHUIO KOHTPOJIBHBIX PadOT (s 00ydJarommxcst
10 3204HOU (hopMe 0OyueHUs).

11.5. Meronuueckue ykazaHus s OOYYAIOMIMXCS IO MPOXOXKICHHIO TEKYILEro
KOHTPOJISL YCIIEBAEMOCTH.



Texkymuii KOHTpPOJIb YCIEBAEMOCTH IIPEIyCMaTPUBAET KOHTPOJIb KadecTBa 3HAHUU
00y4aroIuxcsl, OCYLIECTBISIEMOIO B TEUEHUE CEMECTpa C IIeJIbI0 OLEHMBAHUS XO/a OCBOCHUS
JUCLUATIIIUHBL.

11.6. Meronuueckue ykazaHusi Uis OOy4aroIUXcs MO MPOXOXKIACHUIO MPOMEXYTOYHOMH
aTTeCTallHH.

[IpomexxyTounass  arrectanust  oOyyarolIMXCs ~ HpeAycMaTpuBaeT  OLIEHUBAHHE
IIPOMEKYTOUHBIX M OKOHYATEJIbHBIX PE3yJbTaTOB 0OyueHHs mo aucuuiuinHe. OHa BKIIIOYAET B
ceost:

— D9K3aMeH — (opMa OICHKM 3HAHHWH, MOJYyYEHHbIX OOydarolMMCs B IpoLecce
U3y4eHHs BCeH AMCUUIUIMHBI WK €€ YaCTH, HaBBIKOB CAMOCTOSITENIbHONU paboThl, CHOCOOHOCTH
IOPUMEHATh UX JJIS PEIIeHUs NPAaKTUYECKUX 3a7ad. DK3aMeH, KaK IMpaBWIO, NMPOBOAUTCS B
NepUoJ HSK3aMEHALIMOHHOW CECCHMM M 3aBEPIUAETCS] aTTECTALlMOHHOM OLIEHKOM «OTJIMYHOY,
«XOPOLIO», «yIOBJIETBOPUTEIBHOY, «HEYIOBIECTBOPUTEIBHOY.



Jluct BHeceHUs: M3MEHEHUH B pabouyto MporpamMmy JUCIHUILTAHBI

[Hata BHeceHus
W3MEHCHHH U
JIOTIOTHCHHUM.

Iloanucek BHeCIIETO
W3MCHCHHS

ConeprxaHre U3MEHCHHUH W JOTIOTHEHIH

Jara u Ne

POTOKOJIA
3aceaHus
kadeapbl

ITonnuce
3aB.

kaenpoit




