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9K3aMeH 5 ceMecTp

3ao4Has popma oOydeHuUs:

9K3aMeH 3 Kypc

Ounasi ¢popma o0yyeHUst PacnpesesieHne 4acoB AUCHHUILINHBI N0 ceMecTpaM
Cemectp 5 Hroro
Bun 3ansaruii Yacos no YII Yacos no YII
AyauTopHasi KOHTAKTHas
padoTa no BMAAM y4eOHbIX 51 51
3aHATHH/
B T.4. B popme ITIT*
— JIEKIIUHA 17 17
— IpaKTHYECKUe (CEMUHAPCKUE)
— 1abopaTopHBIE 34 34
CamocTosiTe1bHast padoTa 21 21
JK3aMeH 36 36
Hroro 108 108
3aounas ¢gopma o0yueHus Pacnpenesienne 4acoB JUCHUTIJIMHBI 0 CEMeECTPaM
Kypce 3 Hroro
Bup 3ansaruit Yacos no YII Yacos no YII
AyauTOpHasi KOHTAKTHasl
padoTa no BMAAM y4eOHbIX 12 12
3aHATHI/
B T.4. B popme ITIT*
— JIEKL[UU 6 6
— MpaKkTHYeCcKHe (CeMUHapCKHe)
— nmabopaTopHble 6 6
CamocTosiTe;1bHasi padoTa 78 78
JK3amMeH 18 18
Hroro 108 108
HNPKYTCK
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1 IIEJIA Y 3AJAYM JUCHUTIINHBI

1.1 Heau TUCUMIITAHBI

Pa3sBUTHC HABBIKOB MOJCIHUPOBAHUA W HCCICAOBAHHUA CHUCTEM H©W IIPOOECCOB C TMPUMCHCHUEM
BBIYHCIINTECIILHONM TEXHUKH M TIAKETOB TIPUKJIAJHBIX IIPOTpaMM

2 Pa3BUTHE JOTMYECKOTO U aNTOPUTMUYECKOTO MBIIICHUS
1.2 3agaum JMCHUIIHHBI

OBJIAZICTH H€O6XO,I[I/IMLIM MaTEMATUIECKUM amrmaparoM, IOMOTaloIIMM MOAEIINPOBATh, aHAIU3UPOBATH U

! penIaTh NpUKIAJHbIe HHXKCHEPHBIC 3a1a4n ¢ npuMenerneM [1K

2 pa3BUTh YMEHHUS ONEPHUPOBATH MOHATHAMU M METOJaMM JUCLUIUIMHBI, HCIOJIB3YEeMbIMH B JalbHeHIeH
yueOHOH 1 npohecCHOHATbHOI e TeIbHOCTH

3 OCBOUTH OCHOBHBIE METOJIbl MAaTEMATHUECKOT0 MOJIETUPOBAHUS, METOAUKY MPOBEIEHHS BBIUYMCIUTEIBHBIX

9KCIIEPUMEHTOB U COCTABICHUS MAaTEMaTHYECKUX MOJIeTei
1.3 Ilesi> BoCHMTAHNS M 321a4H BOCIIUTATEIbHOI PadoThl B paMKaxX TUCHUILINHBI

IIpodeccroHanbHO-TPYI0BOE BOCIIUTAHHE 00yUYAIOIIUXCS

Ienb mpodeccnoHaIbHO-TPYI0BOTO — (JOPMHUPOBAHUE Y O0YUAFONIUXCS OCO3HAHHOW MPO(ECCUOHATBHOM OpUCHTALINHY,
MMOHUMAaHHs OOIIECTBEHHOTO CMBICTA TPYAa M 3HAYUMOCTH €ro JUIs ce0sl JIMYHO, OTBETCTBEHHOIO, CO3HATEILHOIO U
TBOPYECKOTO OTHOIIICHUS K Oy IyIIeH AeATeILHOCTH, TPO(EeCCHOHATBHOM 3TUKH, CIIOCOOHOCTH MPEIBUICTh U3MCHCHUS,
KOTOpBIE MOTYT BO3HUKHYTh B THPO(ECCHOHAILHOW MEATCIBHOCTH, W YMCHHIO paboTaTh B W3MCHEHHBIX, BHOBb
CO3JaHHBIX YCIIOBUX TPYyZAa.

enpr BocUTaHUS TOCTUTAETCS TI0 MEPE PEIICHUS B €IMHCTBE CIEIYIOIINX 3aau:

— (opMHpPOBaHUE CO3HATEILHOTO OTHOIICHHS K BEIOpaHHOU Tpodeccu;

— BOCIIUTaHHE YECTH, TOPIOCTH, JIOOBH K MpodeccHu, CO3HATEIHFHOTO OTHOWICHHS K MPOo(ecCHOHATFHOMY IOJTY,
MTOHUMAaeMOMY KaK JIMYHAs OTBETCTBEHHOCTh M 00S3aHHOCTE;

— (popMHpOBaHHUE IICHXOJIOTHH MPOPECCHOHANA;

— (opmupoBaHUE MPOPECCHOHATHHOMN KYIBTYPHI, 3TUKH IPOPECCHOHANEHOTO OOIICHUS;

— (opMHUpOBaHKE COIMATIBHON KOMIETEHTHOCTH U APYTHE 3a/1auy, CB3aHHbIe C UMHUKEM Npodeccuu 1 aBTOPUTETOM
TPaHCIIOPTHOM OTpaciu

DKOJOTHIECKOE BOCIIUTAHUE 06y‘IaIOH.II/IXC$I

Ienb 3KOIOTMYECKOro BOCIHUTaHUS — (POPMHPOBAHHE OTBETCTBEHHOI'O OTHOIICHHUS K OKPYIXKAIOIIEH cpene, KOTopoe
CTPOMTCS Ha 6a3e 3KOJIOTMICCKOrO CO3HAHMSI, YTO MPEAIOoJIaracT COOII0ICHIHEC HPABCTBEHHBIX U IPABOBBIX MIPUHIUIIOB
MIPUPOAOIOIB30BaHUSl M MpONaraHAy HAEW €ro ONTHMHU3ALMH, aKTUBHYIO JAEATEIbHOCTh IO H3YUYEHHUIO U OXpaHe
MIPUPOJBIL.

Henp nocturaeTcs no Mepe peleHus B €IMHCTBE CICAYIOIINX 3a4au:

— Pa3BUTHE SKOJIOTMUECKOIO CO3HAHUS U YCTOMYMBOIO SKOJIOTMUECKOTO TIOBEICHUS;

— (opMupoBaHHE YMEHHUH M HAaBBHIKOB Pa3yMHOTO HPHUPOIONONH30BaHUS, HETECPIUMOTO OTHOIICHHUS K JCUCTBUSM,
MIPUHOCSALINM BpPEJ] 3KOJIOTUH;

— IpUOOpETEHHE OMBITA IKOJIOTO-HANPABICHHOHN JATeILHOCTH;

— CTaHOBJICHHE M Pa3BUTHE y OOYYArOIIUXCS DKOJOTHYSCKOW KYJIbTYPHI, OCPEKHOTO OTHOIICHHS K POIHOMN 3eMie,
MIPUPOAHBIM OoraTcTBam Poccuu u Mupa, TOHMMaHUE BIUSHUS COLMATBHO-9)KOHOMHYECKUX MPOIECCOB HA COCTOSIHUE
TIPUPOJIHOM U COLIMAJIBHON Cpebl;

— (opMHpOBaHUE y 00YUYAIOIIUXCS IKOJOTHUSCKON KapTHUHBI MHUpPA, Pa3BUTHE Y HUX CTPEMJICHUS Oepedb U OXPaHSTh
NIpUpOAY;

— Pa3BUTHE IKOJIOTMUECKOI0 CO3HAHMSI, MUPOBO33PEHHUS U YCTOMUMBOIO HKOJIOTMYECKOTO MMOBEACHUS

2 MECTO JMCIIMIIVIMHBI B CTPYKTYPE OIIOII

brox/gacte OIIOII ‘ brnok 1. luctuniuns / O0si3aTenbHast 4acTh

2.1 JIncuMnJMHbI ¥ IPAKTUKH, HA KOTOPbIX OCHOBBIBAETCSI H3yYeHHEe JAHHOM 1M CHMIIJIMHbI

b1.0.07 MaremaTuka

51.0.11 ®usuka

b1.0.12 Xumus

b51.0.42 Teopust THHEWHBIX DIEKTPUIECKUX LIETIeH

A WN -

Bb1.0.46 Teopust TUCKPETHBIX YCTPOHCTB

2.2 JIucuMnJMHbI M NPAKTHKH, AJI51 KOTOPbIX U3yYeHUe JAHHOM IMCUUIJIMHbI
He00X0IMMO KaK IpeAlIecTBYIoNIee

b1.0.14 NmxeHepHas SKOJIOT U

B1.0.49 Peneiinas 3ammura

b1.0.52 ABTOMaTu3anus CHCTEM JIEKTPOCHA0KEHUS

AlWN -

Bb3.01(/1) BeimosnHeHNE BBITYCKHOM KBATU(UKAIIMOHHON paboThI

3 IIJIAHUPYEMBIE PE3YJbBTATBIOBYYEHUSA IO AUCIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIBTATAM OCBOEHUSA
OBPA3OBATEJIbHOM ITPOI'PAMMBI




Koa u Koa u HaumMeHoBaHuUe
HANMMEHOBaHHE HHIAKATOPA 0CTHKEHHS I[InannpyemMsble pe3yJabTaThI 00yUeHUS
KOMIIETeHIIUH KOMIIETEH I U
OIIK-1.5 Ucnons3yeT 3HaTh: MaTEMaTHYECKUE METOABI U TPHEMBI MOJICITUPOBAHHUS,
(U3NKO-MaTEeMaTHICCKUN TIpUMEHSEMBIC UL PEIICHUS] HAYIHBIX, NCCIIEI0BATEIbCKIX
ammapar A pa3padoTKu 3a7a4
OIIK-1 Cnocoben IIPOCTBHIX MAaTEMATHYECKUX ‘YMeTh: OLICHUBATh Pa3NUYHbIE METOIbI PELICHUS 3aJa4l U
pemartb MoJieNel SIBIICHUH, IPOIIeCCOB | BRIOMPATh ONITUMAIBFHBIN METOT
WH)KEHEpHBIE 1 00BEKTOB IIPH 3aJJaHHBIX Brnagets: npuemamu 3anucu pe3ysbTaTOB MPOBEAEHHBIX
3a7a4H B JOIIYIICHHUAX U OTPAaHUYEHHUAX | UCCIEJOBAaHUN B TEPMHUHAX MPEIMETHOMN 00nacTu
po¢eCCHOHATBHOM 3HaTh: OCHOBHBIE METObI MATEMATHUECKOTO MOJICITUPOBAHHSI,
JEITENBLHOCTH C Kiaccu(UKaIUU MOJICIICH, METOTUKY TIPOBEICHUS
HCIIOJIB30BaHUEM BBIYHUCITUTENBHBIX IKCTIEPUMEHTOB U COCTABJICHUS
OIIK-1.6 Ucnonb3yeT MeToaBI "
METOIOB MaTeMAaTHYECKUX MOJIeICH [iss 000CHOBAHUS MPUHSITUSL
MaTEMaTHYECKOrO aHaJIn3a 1 N
€CTECTBEHHBIX peIIeHUIA
MOJIEITAPOBAHUS IS
HayK, YMeTh: npuMeHsTh U 3()(HEKTUBHO UCTIONIL30BATh
000CHOBaHHS PUHATHS
MaTEeMaTHYECKOrO ereHuii B MOJYYCHHYI0 TEOPETUIECKYIO TIOATOTOBKY JJIs1 00OCHOBaHUS
aHallk3a 1 p . MPUHATHS PEIICHHUS
po¢heCCHOHATBHOM
MOJICIIMPOBAHHUS Bragers: HaBBIKaMH MPUMEHEHUS MAaTEMAaTHIECKUX METOIOB
JIeSITEIbHOCTH .
W MOZETICH; METOAaMH aHAJIH3a MPOIECCOB IS OCTPOCHUS
HX MaTeMaTHYECKUX MOJEINeH st 000CHOBaHHS MPUHATHS
peleHui
4 CTPYKTYPA U COAEP KAHUE NUCIHHUIIJINHBbI
OuHas ¢popma 3aounas gopma *Kox
Ko HaunmenoBanue pa3zaenoB, TeM H Yacwl Yacel HHAUKATOpA
BH/I0B padoT K OCTUKEHMSI
flos p Cemectp | o | Tip | a6 | CP YPC | fex | mp | a6 | CP | N
KOMIIeTCHIUH
1.0 | Paznea 1. IlousiTHe MOIEIH,
MO/IeTUPOBAHUS.
MaremMaTu4eckue MoJaeJIu.
1.1 | Tema 1.1. MaremaTuuyeckoe
MOJICITUPOBAHHE.
WmMuramumonsoe OIIK-1.5
5 1 3/ycT. 4
MOJIETUPOBAHUE. OIIK-1.6
CTaTHCTUYECKOE
MOJIETTUPOBAHUE
1.2 | Tema 1.2. OCHOBHBIE 3Talbl
MOCTPOCHHS
MaTeMaTHYECKUX  MOJcieH OIIK-1.5
5 1 1 3/ycT. 5
Pa3TUYHBIX CHCTEM u OIIK-1.6
npoueccoB. Knaccuduxaryst
Mozeaen
1.3 | JIaboparopHast pabora No 1.
OcHOBHBIE TPUHITAIIBI
. OIIK-1.5
padoThI BBIUKMCIIUTEILHOM 5 2 1 3/ycr. 2 1 OIK-1.6
cpensl. OJEMEHTHl TEOpHH '
MOTPELIHOCTE N
2.0 | Paznen 2. Crarndeckue
JUHeHHble U HeJHHeHHbIe
MOJEJIN.
21 | Tema 2.1. WccinenoBanue
CTaTHYECKUX MoAeIeld ¢
HCIIOJIb30BaHUEM ! CpENCTB 5 1 3/ycT 5 OIK-1.5
1 cp yer. OIIK-1.6
BBIYUCITUTENIEHOM TEXHUKH C
ucnoas3oBanueM I1I1I1
2.2 | Tema 2.2. ITocTpoenue
MoIeIeit MPOCTEHUIIINX
HHIfeﬁHLIX u HIe)JmHeﬁHLIX 5 1 1 3/yer. 5 OIK-1.5
N OIIK-1.6
3JIEKTPUUYECKUX nenei
MMOCTOSIHHOTO TOKa
2.3 | Tema 2.3. TIlocrpoeHue OIK-1.5
CTaTHYECKUX MOJIeNeH II0 5 1 3/ycr. 2 4 '
A y OITK-1.6
IKCIEPUMECHTAITEHBIM




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas ¢opma 3aouHnas ¢opma *Kon
Kox HanmeHoBaHnue pa3zeioB, T€EM H Yacel Yacel HHAUKATOpa
BH/I0B padoT Cemectp Jex | Tp | Jla6 | CP Kype Jex | Tp | Jla6 | CP JAOCTHKEHHS
KOMIIETEHIIUH
JaHHBIM. HTepmomsuus u
annpokcuManus GpyHKIHH
24 | Tema 2.4. IlpubnmxeHHoe
BBIYHCIICHHE OIPEJEIICHHBIX
MHTETPAJOB: KBaJpaTypHbIC 5 1 1 3/ycr. 5 83?:12
(dhopmyubt c '
PaBHOOTCTOSIIIUMH y3JIaMHU
2.5 | JlaboparopHas pabota Ne 2.
YucneHHoe pelieHne 5 2 1 3/ycT. 83?:12
HEJIMHEHHBIX YpaBHEHUH '
2.6 | JlaboparopHas pabota Ne 3. OIMK-15
YnciieHHOE pelIeHne CHCTEM 5 4 1 3/ycT. OHK-ll 6
JMHEHHBIX YpaBHECHUN '
2.7 | JlabopatopHas pabota Ne 4. OIMK-15
Ananus TaHHBIX. 5 2 1 3/ycT. OITK-1 ' 6
WuaTepnonsmms '
2.8 | JlaboparopHas pabota Ne 5. OIIK-1.5
Annpokcumanyst GyHKIHHA > 2 ! 3/yer. 2 ! OIIK-1.6
2.9 | JlaboparopHas pabota Ne 6. OIIK-1.5
UncneHHOE HHTETPUPOBAHUE 5 4 ! 3yer. OIIK-1.6
3.0 | Paznen 3. [luHaMu4eckue
MOJIeH.
3.1 | Tema 3.1. MonenmupoBaHue
arnepHoIMYEecKOTo Tpolecca.
MaremaTtnueckue  MOIEIH OIIK-1.5
KOJIEOATENBHBIX MPOIECCOB U 5 1 1 3/yer. 5 OIIK-1.6
JIBUTATEIIS MIOCTOSTHHOTO
TOKa
3.2 | Tema 3.2. JluHaMHYeCKHUE
MOJIEIH. TTonstue
JIEKTPOMEXAHIMUECKOM, OIIK-1.5
JNEKTPOTHIPABIMYECKON | 5 ! ! 3yer. 5 OIIK-1.6
3JIEKTPOITHEBMATHYECKOM
AHAJIOT Uil
3.3 | Tema 3.3. Matemartuueckoe
MOJIETTMPOBaHNE
JNEKTPUIECKUX nernei
MepEeMEHHOTO TOKa,
IIEKTPHUUECKUX MaIIuH 5 2 1 3/ycT. 2 4 8g§jg
MOCTOSIHHOTO U [IEPEMEHHOTO
TOKa, TeHEepaTopoB
ANEKTPUYECKUX KOJEOAHMIA,
MaTeMaTHYeCKOTr0 MasiTHHKA
3.4 | JlaboparopHas pabota Ne 7.
YucieHHble METObI
pelieHus OOBIKHOBEHHBIX 5 4 1 3/ycT. 2 1 82Ejg
muddepeHnIraTbHBIX '
YpaBHEHUM
3.5 | Jlaboparopnast pabora Ne 8.
CeTouHBIII METOXI pEeUIeHUS
b depeHIaTbHbIX 5 4 1 3/ycr. 82&:12
ypaBHEHUM B YaCTHBIX '
MPOU3BOJIHBIX
3.6 | Jlaboparopnast pabora Ne 9.
KomnerorepHoe OIIK-1.5
MOJIETTUPOBAHUE 5 2 1 3/yer. OIIK-1.6
arepHoIMUECcKOro mpoiiecca
4.0 | Pazpen 4. CrpykKTypHOe
MO/eTMpPOBaHHeE.




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

QOuHnas ¢opma 3aounas popma *Kox
KOH HaumeHoBaHue pa3zeioB, T€EM H Yacbl Yacel HHAUKATOpa
BHJI0B padoT Cemectp Jex | Tp | Jla6 | CP Kypce Jex | Tp | J1a6 | CP JAOCTHIKEHUS
KOMIIeTEHIIU U
4.1 | Tema 4.1. Cucrtemsbl
aBTOMAaTHYECKOTO
YIPaBJICHUS (CAY) u OIK-15
perymupoBanus (CAP). CAP 5 2 1 3/ycT. 2 4 OHK-ll 6
CKOpPOCTH BpaIICHUS
JIBUTaTes IIOCTOSTHHOTO
TOKa
4.2 | Tema 4.2. MaTemaTHYeCKHE
MOJICIIH CHCTEM c
pactpeneIeHHBIMHI OIIK-1.5
mapamMeTpami. Jlnann 5 2 ! 3yer. 5 OIIK-1.6
anektponepexaun  (JIOID).
Ypasuenue [lyaccona
4.3 | Tema 4.3. MaTemaTHYECKHE OIK-15
MOJIENTN JTUCKPETHBIX CHCTEM. 5 1 3/ycT. 5 OHK-lI 6
Koneunsiii aBTomat '
4.4 | JlabopatopHas pabota Ne 10.
Uccnenoranue JIMHEHHOMN OIIK-1.5
CHCTEMBl aBTOMAaTHYECKOTO 5 4 1 3yer. OIIK-1.6
peryIupoBaHus
5.0 | Pa3gen 5. MaremaTu4yeckoe
MOIeJIMPOBAHNTE
HeJIMHEHbIX CHCTEM
aBTOMATHYECKOT0
peryJimpoBaHus.
5.1 | Tema 5.1. Henuneiinbie
3JIEMEHTBI CHCTEM
ABTOMATHYECKOTO 5 1 1 3/ycT. 5 8g§jg
perylnupoBaHusl. Amnanus '
aBTOKOJIcOaHu
52 | Tema 5.2. MWccnemnoBanue
HEIMHEHHBIX  CHUCTEM  Ha 5 1 3/ycT. 4 8g§jg
(ha3oBo# MIIOCKOCTH '
5.3 | JlaboparopHas pabdorta Ne 11.
Ananu3 aBTOKOJICOAaHHMH B
HEJIMHEIHBIX cucremMax 5 2 1 3/ycr. 8g§jg
aBTOMAaTHYECKOTO
peryaupoBaHus
5.4 | JIaboparopHas paborta Ne 12.
UccnenosBanne HeIWHENHON OIIK-1.5
CUCTEMBI Ha ¢azoBoii > 2 ! 3yer. OIIK-1.6
MIOCKOCTH
dopma MIPOMEKYTOUHOH 5 36 Y. 18 OIIK-1.5
aTTecTally — SK3aMeH OIIK-1.6
KontponbHas padora 5 3/3uMHSsS 10 83?:12
Hroro vacos (6e3 yuéra
4acoB Ha MPOMEKYTOUHYIO 17 34 |21 6 6 | 78

aTTeCTaINIO)

S ®OHJl OHEHOYHbIX CPEACTB IS TPOBEIEHUA

TEKYIIEI'O KOHTPOJISI YCIEBAEMOCTH U ITPOMEXKXYTOYHOM

ATTECTAIIMHA OBYYAIOIIIUXCH 11O JUCHHUITVIMHE

CDOH)I OLICHOYHBIX CPEACTB JJIA MMPOBCACHUA TEKYIICTO KOHTPOJIA YCIIEBAEMOCTH U HpOMe)KyTO‘-IHOﬁ aTTecTalnn
10 JUCIUIUTHHE oopMileH B Bue npuitoxeHus Ne 1 k pabodeit mporpamMme TUCHUTUIMHBL M pa3MeEIleH B 3JIEKTPOHHOU
nH(OPMAMOHHO-00pa30BaTEILHON cpeie Y HUBEPCUTETA, TOCTYITHOW 00yJaronieMycst 4epe3 ero JMIHbIA KaOUHET

6 YYHEBHO-METOJANYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE

JUCIHUATLTAHBI




6.1 YueOHas quTepatypa

6.1.1 OcHOBHas JUTEpaTypa

Kon-Bo 3k3.
bubnunorpadpuueckoe onucanue B Oubmnoreke/
OHJIANH

3apyoun, B. C. MaTemarnueckoe MO/ICIMPOBAaHIE B TEXHUKE : y4eO. Al By30B - 2-

6.1.1.1 e m., crep. / B. C. 3apyoun ; pen. B. C. 3apy6oun, pea. A. I1. Kpumenko. M. : 46
MI'TY um. H.D. baymana, 2003. - 495c.
T'opbaues, A. M. Maremarndeckoe MOICTHPOBAHNE TPAHCIIOPTHBIX
aBTOMATH3HPOBAHHBIX TEXHOJOTHYECKUX KOMIUICKCOB : SJIEKTPOHHOE yueOHOe
6.1.1.2 nocobue / A. M. I'opbaues, H. 0. Bopo6eit. — Cankr-IlerepOypr : III'YIIC, 2022. Owunaiin
— 48 c. — URL: https://e.lanbook.com/book/264632 (nata oOparieHus:
15.04.2024). — TeKcT : 3JeKTPOHHBIH.
6.1.2 JlonoJHUTEIbHAS JUTEPATYpa
Kon-Bo 3Kk3.
Bubmmorpadudeckoe onucanme B Oubmmorexe/
OHJIAWH
6121 barnyesa, X. H. MatemaTnyeckoe MOAEIUPOBAHNUE CUCTEM U MIPOIIECCOB : 133
o npaktukyMm / X. H. Barnyesa, A. B. baenxaesa. Upkyrck : UpI'VIIC, 2016. - 68c.
barnyesa, Xanna HumaeBHa MoennpoBaHue THHAMHYESCKUX CHCTEM : y4eO.
6.1.2.2 nmocobue / X. H. Barayesa, A. B. bacuxaesa ; @enep. areHTCTBO XK.-1I. TPAHCIL.. 230
Wpxyrck : UpI'VIIC, 2011. - 143c.
Bosipkuna, ["ammaa [letpoBHa YncneHnHpie MeTo sl : yueb. mocodue / I'. I1.
6.1.2.3 Bosipkuna, X. H. barnyesa, T. JI. Anekceea ; @enep. areHTCTBO XK. -A. TPAHCIL., 210
HpxyT. roc. yH-T myTeit cooom.. Upkyrck : UpI' VIIC, 2011. - 158c.
6.1.3 YueOHO-MeTOAMYEeCKHE PA3PA0OTKH (B T. Y. 115l CAMOCTOSITEIbHOI PadoThl 00y4alOLIUXCS)
Kon-Bo 3Kk3.
bubnunorpadpuueckoe onucanue B Oubmnorexe/
OHJIANH
Ps6uenok H.JI. Meroauyeckue yka3aHus 1o usy4eHuro aqucuuminis 51.0.13
MaremaTryeckoe MOJICIMPOBAHNE CUCTEM U MPOLIECCOB 110 CHEIUATbHOCTH
23.05.05 Cucrembl o0ecTiCUCHUS ABHKCHUS MTOE3/I0B, CIICIIUATH3AI[TN
DJeKTpoCHAOKEHHUE HKEJIE3HBIX J0pOT, ABTOMATHKA U TeJIeMEeXaHHKa Ha
6.1.3.1 KEJIE3HOJOPOKHOM TpaHcTopTe, TelnekoOMMYHHKAllMOHHBIE CUCTEMBI U CETH Owunaiin
KEJIE3HOIOPOKHOTO TPAHCIIOPTa, PajroTexHuueckne CuCTeMBbl Ha
xene3HoqopoxaoM tparcnopte / H.JI. Pa6aenok; UpkyT. roc. yH-T myTe#t coo0mr. —
Upxkyrck: UpI'YIIC, 2023. — 13 c. - Tekcr: anexrponHsIit. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_49602_ 1416 2024 1 signed.pdf
6.2 Pecypchbl HH(pOpMaMOHHO-TEJIeKOMMYHUKAIMOHHOI ceTn «UHTepHET»
6.3 IlporpammHoOe o0ecnieueHre 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
6.3.1 bazoBoe nporpamMmMHoe o0ecnieueHue
6311 Microsoft Windows Professional 10, rocymapctBenHbiii koHTpakT oT 20.07.2021 Ne
o 0334100010021000013-01
6312 g/iicrosoft Office Russian 2010, rocymapctBenHbi KoHTpakT oT 20.07.2021 Ne 0334100010021000013 -
6313 FoxitReader, cBo601HO pacnpocTpaHseMoe mporpammuoe obecredenue http://free-software.com.ua/pdf-
o viewer/foxit-reader/
Adobe Acrobat Reader DC cB0OOAZHO pacmpocTpaHseMOe MNPOTPaMMHOE  OOecreueHHe
6.3.14 . .
https://get.adobe.com/ru/reader/enterprise/
Aunexc. bpaysep. Ilpuxmagnoe mnporpammHoe oOecrnedenne oOmero HaszHaueHus, OducHbie
6.3.1.5 MIPUIIOKEHNUS, TUIEH3HUA — CBOOOIHO paclpocTpaHseMoe MporpaMMHoOe obecniedeHne 1o juneH3nu BSD
License
6.3.2 Cnenuan3upoBaHHOE IPOrPaAaMMHoOe o0ecredyeHne
6321 MathCAD student 15.0 Academic License, Customer Number 434692, xontpakt ot 03.12.2012 Ne
T 0334100010012000148-0000756-01
6.3.2.2 MatLab Classroom, R2015a, R2015b, kouTpakt ot 09.07.2014 Ne 0334100010014000028-0000756-01.
6.3.2.3 MatLab Classroom, R2010a, R2010b, munensus ot 16.03.2011 Ne 689810, T'K Ne
T 0334100010011000032-00000756-01
6324 Simulink Classroom R2010a, R2010b, munensus Ne 689810 cereBasi, rocyJapcTBEHHBIH KOHTPAKT OT
T 06.07.2011 Ne334100010011000114-0000756-01
6.3.3 NHdopmainuoHHbIe CIPABOYHbIE CHCTEMbI
6.3.3.1 ‘ He npenycMoTpensl
6.4 IIpaBoBBIC 1 HOPMATHBHBIE JOKYMEHTBI
6.4.1 ‘ He npenycmoTpenst




7 OIUCAHUE MATEPUAJIBHO-TEXHUYECKOI BA3BI,
HEOBXOJUMOIi /151 OCYIIECTBJIEHHS] YYEBHOI'O ITPOLIECCA
MO JUCHUILIMHE

Kopmyca A, b, B, I, /I, E UpI'YIIC nHaxoxsTcs mo aapecy . MpkyTck, yi. YUepHbImeBckoro, a. 15;
koprryc JI Upl'YIIC wHaxomutes — o agpecy r. MpkyTtck, yi. JlepmonToBa, 1.80

VYuebHas ayauropus ['-301 ams mpoBeeHNs JEKIMOHHBIX M MPAKTHYECKUX 3aHSTHI, JJaDOpaTopHEBIX pador,
TPYIIOBBIX U HHAWBUYaIbHBIX KOHCYJIBTAIMH, KYPCOBOTO MPOSKTUPOBAHUS (BBIIIOJIHEHHS KYPCOBBIX
paboT), TeKyIIero KOHTPOJIS ¥ MIPOMEXYTOUHOH aTtecTanu. OCHOBHOE 000py/I0BaHUE:
CHeHANH3UPOBaHHAs MeOeTb, MyIbTHMEIHAIPOCKTOP, (HOYTOYK epeHOCHOH). {7 mpoBeneHns 3aHsITHI
UMEIOTCS yueOHO-HarJBIIHBIE TOCOOHS (TUIAaKaTHI).

YueOHas ayauropus ['-305 st mpoBeeHNs IEKIIMOHHBIX M ITPAKTHYECKHUX 3aHSTHI, 1ab0paTOpHBIX padoT,
TPYIIOBBIX U HHAWBUYaIbHBIX KOHCYJIBTAIMH, KYPCOBOTO MPOSKTUPOBAHUS (BBIIIOJIHEHHS KYPCOBBIX
paboT), TeKyIIero KOHTPOJIS ¥ MIPOMEXYTOUHOH aTrecTanuyu. OCHOBHOE 000py/IOBaHUE:
CHeNHaNH3UPOBaHHAs MeOelb, MyITbTHMEINANIPOSKTOP, (HOyTOYK mepeHocHO). [ mpoBeIeHHS 3aHATHIA
UMEIOTCS yueOHO-HarBIIHBIE TOCOOHS (TUIAaKaTHI).

VYuebnas ayauropus ['-309 1y mpoBeieHUs ISKIIUOHHBIX U MPAKTUUCCKUX 3aHATHIA, JAOOPATOPHBIX PadoT,
TPYIIOBBIX U MHIUBUIYATbHBIX KOHCYJIBTAIHIA, KyPCOBOTO MPOCKTUPOBAHHUS (BBITOIHEHUS KYPCOBBIX
paboT), TEKYIIETr0 KOHTPOJIS M MPOMEKYTOUHOM aTTecTanud. OCHOBHOE 000pyI0BaHHUE:
CrieIUaIn3upoBaHHas Me0elb, MyJIbTUMEIUATIPOEKTOP, KpaH, (HOYTOYK MEPEHOCHOM).

VYuebnast ayauropus ['-313 uist mpoBeieHns ISKIIMOHHBIX U TPAaKTHYECKUX 3aHSATHH, 1a00paTOPHBIX PadoT,
TPYNINOBBIX U HHAUBUIYAJIbHBIX KOHCYJIBTAIMHA, KypPCOBOTO MPOSKTHPOBAHNUS (BBIIIOIHEHHUS KYPCOBBIX
padoT), TEKYIIETr0 KOHTPOJIS M MPOMEKYTOUHOM aTTecTanud. OCHOBHOE 000pyI0BaHUE:
CIIEeIUAIN3UPOBaHHAS Me0OENb, MYJIbTUMEIUAIPOECKTOP, dKpaH, (HOYTOYK MEPEHOCHOH).

VYuebnast ayauropus ['-307 1uis mpoBeieHNs IPaKTUUECKHUX 3aHATHH, 1a00paTOPHBIX PabOT, TPYIIIIOBBIX U
VHJIMBHYalIbHBIX KOHCYJIBTALUH, KypCOBOTO MPOEKTUPOBaHUS (BBIITOJHEHHUS KYPCOBBIX paboT), TEKYLIEro
KOHTPOJIS U IPOMEXXYTOUHOH aTTecTaruu. OCHOBHOE 000pyIOBaHHUE: ClIeNUATIU3UPOBaHHAs MeOenb,
KOMITBIOTEPHI C MOKII0OYEHNEM K ceTH VIHTepHeT, 00ecneunBaroiue JOCTYII B 3JI€KTPOHHYIO
nHpopmanmoHHo-o0pazoBarensHyto cpeny Upl YIIC, yueOHo-HarsaHble mocoOus (I1aKarsl).

YuebHas aymutopus ['-315 ans mpoBeneHns NpaKTHIECKUX 3aHATHH, JJAOOPaTOPHBIX PadOT, TPYIIIOBBIX H
WUHNBUAYAJIBHBIX KOHCYJBTAINH, KypCOBOTO MPOEKTUPOBAHUS (BBIIOIHEHUS KyPCOBBIX paboT), TEKYILEro
KOHTPOJISI ¥ IPOMEXYTOUHOH arTectanu. OCHOBHOE 000pyAOBaHME: CIIENUAIN3UPOBaHHAsS MeOelb,
KOMIIBIOTEPHI ¢ MOJKIIOUEHHEM K ceTH MHTepHeT, obecneunBaroye J10CTyI B AICKTPOHHYIO
uHpOpPMAMOHHO-00pa3oBaTenbHyto cpeay Upl ' YIIC.

[Tomemenns A caMOCTOATEIBHOM PabOTHI 00YUYAIOIINKCST OCHAIIEHB KOMITBIOTEPHOW TEXHUKOM,
MOAKIIIOUYEHHON K MH()OPMAILIMOHHO-TEJIEKOMMYHHKAIIMOHHOM ceTH «IHTepHeT», U 00eCIeYeHbI I0CTYIIOM B
AIEKTPOHHYI0 HH(OpMaMOHHO-00pa3oBatensHyto cpeay Upl YIIC. [TomemeHus st caMoCTOSITENbHOMI
paboThI 00yJAIOIIUXCSI:

— YUTAJbHBIE 3aJIb;

— y4eOHbIe 3aJTbl BRIUUCIUTENbHON Texuuku A-401, A-509, A-513, A-516, [1-501, 1-503, 1-505, J1-507;

— IIOMEIIEHHs /IS XpaHeHHs1 1 NpoduIIakTHYeCKOro o0CIyK1uBaHus yueOHoro odopynoBanus — A-521

8§ METOANYECKHE YKA3AHUA IS OBYYAIOIIUXCA
1O OCBOEHHMIO TN CHUITJIMHBI

Bun yue6HOM
LEeATEIILHOCTH

Opranuzanus yueOHOH NesITeIbHOCTH 00yJaromerocs

Jlekumst (ot natmHCcKoro «lection» — 4reHHWe) — BHI ayJUTOPHBIX YYEOHBIX 3aHSATHH.
Jlexumsi: 3akianpIBaeT OCHOBBI HAay4YHBIX 3HAHWH B CHCTEMAaTH3MPOBAHHOM, MOCIEIOBATEIbHOM,
0000meHHOl (opMe; pacKpbIBaeT COCTOSHHE M IEPCIEKTUBBI Pa3BUTUS COOTBETCTBYOLICH
o0nacTn HayKW W TEXHUKH; KOHLEHTPHUPYET BHUMaHHE OOYdaroIIMXCsl Ha HauOoJiee CIIOKHBIX,
Y3JIOBBIX BOIPOCAxX; CTUMYJIUPYET [TO3HABATEIBbHYIO aKTUBHOCTH 00YYaIOIINXCSI.

Bo Bpemsi JEKIMOHHBIX 3aHATHH OOy4YaloOmMiics JIOJDKEH YMETh CKOHLIEHTPHPOBATh
BHUMaHHE Ha HM3Yy4aeMbIX IpoOJIeMaX WM BKIIOYMTH B pabOTy BCe BHABI MaMSTH: CIIOBECHYIO,
00pa3Hy0 ¥ MOTOPHO-ABHUTraTeNbHYI0. {11 3TOro BeCh MaTepHal, U3JaraéMblil IPEMoiaBaTeieM,

Jlexrust oOydJaromeMycsi HeoOXOAMMO KOHCMEKTUPOBaTh. Ha ToNIAX KOHCTIEKTa cleAyeT IoMedaTh

BOTIPOCHI, BBIJCNICHHbIE OOydYalOMWMCS IS KOHCYJIBTAIlMM C IIperojaBaTesieM. BBIBOIEL,
MTOJTy9ICHHBIE B BUIE POPMYII, PEKOMEHIYEeTCS B KOHCIIEKTE MO TIePKUBATh MIIM OOBOJUTH PAMKOIA,
9TOOBI JIydIle 3alOMHUHANUCH. llOJE3HO COCTaBUTH KpAaTKUH CIPAaBOYHHUK, COJCpPIKAIIUIl
OTIpE/ICICHNS BAXHEUIIINX MOHATHH Nekunu. K KaXIoMy 3aHATHIO ClIeAyeT pa3odparb Marepuat
npeablaymed sekuuu. M3ydas Martepuan 1o y4eOHHMKY WM KOHCIIEKTY JIEKLHMH, ciemyer
MEPEXOAUTH K CIEAYIOUIEMY BONPOCY TOJIBKO B TOM ClIydyae, KOIrjja XOpOIIO YCBOEH MPEabL Iy
BOIpOC. P51 BONPOCOB TMCIUIUIMHBI MOXKET OBITh BBIHECEH Ha CAMOCTOsITEIbHOE H3yueHne. Takoe
3aJiaHue TpeOyeT ONepaTHBHOIO BHINOJHEHUs. B KOHCIIeKTe JIeKIi HEOOXOJMMO OCTaBUTh MECTO




JUIL OCBEIICHHUSA YHOMSHYTHIX BOIPOCOB. OOO3HAYNTH BONPOCHI, TEPMHHBI, MaTepHall, KOTOPHIi
BBI3BIBAET TPYJHOCTH, IOMETHUTD U MOMBITATHCS HAMTH OTBET B peKOMEHAyeMoi uteparype. Eciu
CaMOCTOSTEINIFHO HE yIAaeTCs pa3o0paThcs B MaTepHUalie, TO HE0OX0uMO C(HhOpMYyITHUPOBATH BOIIPOC
Y 33]]aTh MPENOJIaBaTEeNI0 Ha KOHCYJIbTAIlMH, HA IPAKTHYECKOM 3aHSTHI

IIpaxtuueckoe
3aHATHE

[TpakTHyeckoe 3aHATHE — BUA ayIUTOPHBIX YUeOHBIX 3aHATHH, LieJICHANpaBIeHHas Gopma
OpraHu3alyy y4eGHOro mpolecca, IpH peaau3aliid KOTOPOH 00ydaromuecs o 3aJaHuio ¥ HOx
PYKOBOJICTBOM TMpEIOAaBaTeNs BBIIOJIHSIOT NpaKTHYecKue 3anaHus. [IpakTudeckue 3amaHus
HanpaBsjieHbl Ha yriyOleHHe HAyYHO-TECOPETHYECKMX 3HAaHUW W OBIIAJICHHE OINpPEIEIICHHBIMU
MeToaMH paboThl, B MPOILIECCe KOTOPBIX BHIPA0ATHIBAIOTCSI YMEHUSI U HABBIKU BBITIOJIHEHUS TEX
WIN HMHBIX y4eOHBIX AeWCTBHMI B naHHOW cdepe Hayku. [IpakThueckue 3aHSATHS pPa3BUBAIOT
HayYHOE MBIIUICHUE M DPEeYb, MO3BOJIIOT MPOBEPHUTH 3HAHMS OOYYarOUIMXCs, BHICTYHNAIOT Kak
CpeICTBa OIEPAaTHBHOM 0OpaTHOM CBSA3M; 1IeNb NPAKTHYECKUX 3aHATHH — YIIIyOJIATh, pacIIUpsTh,
JeTaTM3UpPOBATh 3HAHHS, IMOJyYCHHBIE HA JIGKIWH, B OOOOIIEHHOH (opMe W CONeHCTBOBATH
BEIPAOOTKE HABBIKOB MPO(ECCHOHANBHOM NeSTEITFHOCTH.

Ha mnpakTH4eckux 3aHATHAX IOAPOOHO PAaCCMATPHUBAIOTCS OCHOBHBIE  BOIIPOCHI
JMCUHUILIMHBL, pa30HpaloTcsi OCHOBHBIE TUITHI 331a4. K Ka)KTOMy PaKTHYECKOMY 3aHATHIO CIICAYeT
3apaHee CaMOCTOSTENILHO BBHIIIOJHHUTH JOMAalIHEee 3aJaHUe W BBIYYUTH JICKIMOHHBIA MaTepual K
crnenyromei reme. CucreMaTniecKoe BIMOJIHEHHE JOMAITHUX 3aJJaHuH 00s3aTeNIbHO U SIBIISETCS
Ba)XHBIM (paKTOPOM, CIIOCOOCTBYIOIIMM YCIEIIHOMY YCBOCHHUIO TUCIUIUIMHBI

JlaGopatopHas
pabota

OCHOBHO 11eTIbIO JTA0OPAaTOPHBIX PAOOT ABISIETCS TEOPETHUECKOE 000CHOBAHKE, HATIISITHOE
W/WIM 9KCHEPUMEHTAIBHOS MOATBEPXKICHUE W/MINM MPOBEPKAa CYNIECTBEHHBIX TEOPETHUECKHUX
MIOJIO)KEHUH (3aKOHOB, 3aKOHOMEPHOCTEH) aHalM3 CYMIECTBYIOIIMX METOAMK M METOMOB WX
peamuzanuu U T.0. OHH 3aHMMAIOT NPEUMYIIECTBEHHOE MECTO IPHU H3YyYCHHH IUCLUIUINH
00513aTeNIbHOM YaCTH U YacTH, (POpMUPYEeMOil ydacTHUKaMK 00pa30BaTeIbHBIX OTHOIICHHH biioka
1.

HUcxons 3 uenu, conepkaHueM J1ab0paTOPHBIX PabOT MOTYT OBITh:

- DKCIIEpUMEHTaJIbHas TPOBepKa GopMyJ1, METOIMK pacyueTa;

- IPOBE/ICHHE HATYPHBIX M3MEPEHHI CBOWCTB, pabO4HX ITapaMeTpOB, PEXKUMOB pabOTHI PU
MIOMOIIX JIADOPaTOPHOTO 0OOPYIOBAHUS W/MITH CTEHIOB U MAaKETOB;

- 03HAaKOMJICHHE, aHAJIN3 M TEOPETUIECKHE BHIKIIAJKH M0 YCTPOHCTBY, IIPUHIUITY ACHCTBUS
u crioco6am 00CITy)KMBaHHS aIllliapaTos, eTalei MallliH, MEXaHU3MOB, ITPOIIECCOB, IPOTEKAIOIINX
B HHX IIPU 3TOM H T.1.;

- HarJsigHas rpadudeckas MHTEpPIpETanus YepTexei, cxeM, 00beMHBIX OBEPXHOCTEH U
T.JI., BOCIIPOM3BOIMMBIX C IOMOIIBIO CTICIHAIN3UPOBAHHOTO IIPOTPAMMHOTO 00ECIICUECHUS,;

- UMUTAIlMOHHOE MOJEIHPOBAHUE MPOIECCOB, MPOTEKAIOMINX B CIIOXKHBIX XHMHYECKHX,
(bU3MYECKUX, MEXaHHYECKHX, JICKTPUIECKUX U IIP. 00BbEKTaxX;

- HarAgHOE NpeACTaBIeHHe O paboTe NepcoHala KOHKPETHOH OpraHu3aliM WM
nonpaznenenust OAO «PXK/I» mocpencTBOM MOJIEINPOBaHUS IITATHRIX M BHEIITATHBIX CUTYAIHH
B BUPTYaJbHBIX CHENHATU3UPOBaHHBIX APM (aBTOMAaTH3MPOBAHHBIX pabOUUX MECT);

- YCTaHOBJICHHE U TOATBEPXKACHUE 3aKOHOMEpPHOCTEH (IyTeM CpaBHEHHS NMPOBEICHHOTO
9KCTIEPUMEHTA U PACCUUTAHHBIX 3HAUCHUH) U T.JI.;

- O3HAKOMJIEHHE C METOJMKAMH IPOBEICHUS HKCIIEPUMEHTOB, HAIJSAHBIM YCTPOHCTBOM
CTEH/-MaKEeTOB H IIp.;

- YCTaHOBJICHNE CBOWCTB BEIECTB, NX KAYECTBEHHBIX M KOJMUECTBCHHBIX XaPaKTEPUCTHUK;

- aHaJIM3 Pa3JIMYHBIX XapaKTEPUCTHK MPOIECCOB, B TOM YHCIIE TIPOU3BOICTBEHHBIX M MHBIX
IIPOIIECCOB,

- pacdeT mapaMeTpoB PA3IHUYHBIX SBICHUIl M NPOIECCOB, CMOIEIHPOBATH KOTOPHIE HE
BO3MOJKHO B PEaJIbHBIX YCIOBHAX (HalpUMep, Ype3BbIYaifHbIC CUTYAIUH U TIp.);

- HaOJIIOIGHNE Pa3BUTHS SABJICHUH, IPOLIECCOB U JP.

JlonyckaeTcs MHOE cojaep)KaHue 1abopaTopHbIX padoT, eciik 3TO OyAeT crocoOCTBOBAThH
peanu3amnyy 1eneil u 3a1ay JUCIUIDINHEL 1 OPMHUPOBAHUIO COOTBETCTBYIOIINX KOMIIETEHITHH.

I[To xapakTepy BBIIOJIHIEMBIX J1a00PAaTOPHBIX PAOOT BO3MOKHBI:

- O3HAaKOMHUTEJbHbIE pabOTBl, HCIOJIB3yeMble Ul  3aKPEIVICHHWS  HM3YYEHHOI'O
TEOPETHYECKOTO MaTepUalIbl;

- aHAINTHYECKUe paboThI, UCTIONb3YeMbIe JUIS MOJy4YeHHs HOBOM MH(pOPMAIMK Ha OCHOBE
(hopMann30BaHHBIX METOIOB,;

- TBOpYECKHE pabOThl, OpDHEHTHPOBAHHBIE HA CAMOCTOSTEIbHBIN BBIOOD ITOJIX0/I0B PEIICHUS
3azad.

[Ipexne, WeM HPUCTYNHUTH K JTaOOPaTOPHBIM 3aHATHSIM, OOydarommmcs HE0OXOIMMO
MIOBTOPUTH TEOPETHUECKUN MaTepHal mo Teme pabothl. Kaxxmas maboparopras paboTa ocHaieHa
METOJMYECKIMH YKa3aHUAMH, pa3paO0TaHHBIMH MPENOJaBATEISIMH, BEIYIIUMH JUCIUIUINHY

CaMocTosTenbpHas
pabota

OOyueHne Mo IWCHUIUIMHE «MareMaTH4ecKoe MOJCIHPOBAHUE CHUCTEM U IPOIECCOBY
MpeIyCcMaTpuBaeT aKTHBHYIO CaMOCTOSITENbHYIO padoTy oOydaromierocs. B pasmene 4 paboueit
MIpOTpaMMBbl, KOTOpHIH Ha3pBaeTcs «CTpyKTypa M COAEp)KaHHE TUCHUIUIMHBI», BCE YaCHI
CaMOCTOSTENIbHOM PaboThl paclucaHbl 10 TeMaM M BOIIPOCaM, a TAaKKe yKa3aHa HeoOXoaumast




y4eOHas IuTeparypa: o0yJaromuics n3yJaeT yueOHbI MaTepra, pa30oupaeT MPUMEPHI U pelraeT
Pa3sHOYPOBHEBBIC 33Jlayd B paMKax BBINOJHEHUS Kak OONIMX JOMAaIIHUX 3aJaHui, Tak |
WHIUBHUIYaJIbHBIX qoMamHuX 3axanuil (M/13) u apyrux BuIoB padoT, IpeyCMOTPEHHBIX paboueii
NporpamMMoil TUCHUILIMHBL. [Ipy BBIMOJHEHUHM NOMAIIHMX 3alJaHuil o0ydaromeMmycs Cieayer
oOpaTuThCsl K 3ajadyaM, PEUICHHBIM Ha MPEIbIAYyLIIHX INPAKTUUYECKUX 3aHSATHSAX, DPEIICHHBIM
JoMaltHuM paboraMm, a TakKe K IpHMepaM, NPHUBOJUMBEIM JekropoM. Ecmu storo Oyner
HEJIOCTATOYHO [UIsi BBIIOJMHEHHWS BCEH pabOTHI MOKHO JOMOJHHUTENBHO BOCIIOJIB30BATHCS
Y4IeOHBIMH TOCOOMSIMI, TIPUBEICHHBIME B pazaene 6.1 «YuebHas muteparypay». Ecim, HecMoTps
Ha M3Y4YCHHBIH MaTepHaj, 3aJaHHE BBINOJIHUTH HE YNACTCS, TO B OOS3aTENFHOM IOPSAKE
HEOOXOANMO MOCETUTHh KOHCYJIBTALHUIO TIPETIOABATENS, BEAYIIETO IPAKTUIECKUE 3aHATHS, U/ HIH
KOHCYJIBTAIIHIO JICKTOPA.

JomamHue 3ajaHWs, HWHIUBHAyalbHbIC [OMAaIlHWE 3aJaHus M JApyrue palboTsl,
IIpeyCMOTPEHHbIE pado4el IpOrpaMMON JUCIMIUINHBI JTOJDKHBI OBITH BBIITOJIHEHBI 00Y4aOIUMCs
B YCTAQHOBJICHHBIE IPEIOJaBaTeNIeM CPOKHM B COOTBETCTBUHM C TPEOOBAHMSAMH K O(QOPMIICHHIO
TEKCTOBOH M rpaduuecKkoil JoKyMeHTaluu, chopmynupoBaHHbiM B [lonoxenun «TpeboBaHus K
o opMIIEHHIO TEKCTOBOH 1 rpaduueckoil JokyMeHTauuu. HopMOKOHTPOIIB

Kommeke yae6HO-MEeTOMNIeCKUX MaTepHalioB IO BCEM BHIAM YUeOHOH IesTeIbHOCTH, MPEIyCMOTPEHHBIM padodeii
MPOrpaMMO¥ TUCIMILIMHEI (MOMIYJIs), pa3MeIlieH B JICKTPOHHOM HH(POPMAIIMOHHO -00pa3oBaTenbHol cpeae Upl ' VIIC,
JOCTYITHOU 00YYarOIIEMYCsl Yepe3 ero JINYHbIA KaOMHET




IIpuio:xkenne Ne 1 k padoueil mporpamme

POH/I OHEHOYHBLIX CPEJICTB

JJIS1 IPOBe/IeHN sl TEKYIEro KOHTPOJIsl YCIIeBAeMOCTH
U IPOMEKYTOYHOM aTTecTAlluN



1. O01mme moJ10KeHus

®onx  oueHouyHslx cpeActB  (POC) sBaseTcss COCTaBHOM YacThl0 HOPMATHUBHO-
METOJUYECKOr0  OOecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOYyYaroIIUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa30BaTeIbHBIMU
OpraHM3alUsIMHU JJIsl OLIEHWBAaHUs KayecTBa OCBOCHHS 00pa30BaTeIbHOW MPOrpaMMbl M YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— obecrieyeHre COOTBETCTBUS Pe3ysIbTaToOB 00yueHHsI 3ajauaM OyayIiei npodeccuoHaaIbHON
JIeATETLHOCTH Yepe3 COBEPILICHCTBOBAHUE TPATUIIMOHHBIX U BHEAPEHHE WHHOBAIIMOHHBIX METOOB
oOydeHus B 00pa3oBaTeNIbHBIIN Mpo1ece;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YYAIOIINXCS B IIpoLiecce 00yueHHsl.

@DOH/I OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIMUIIOB OLICHUBAHMUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTh, Y3PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBI ypOBEHb OCBOCHHS, O0Os3aTeNbHBIM Ui BCeX OOYyYalOIIUXCS IO
3aBEpUICHUI0 OCBOEHHMS 00pa30oBaTENbHON MpOrpamMmbl; JaeT oOOIllee IpeICTaBIeHUE O BHJE
JESITEIbHOCTH, OCHOBHBIX 3aKOHOMEPHOCTSX (YHKIIMOHUPOBAHUS OOBEKTOB MPOGeCCHOHATBHON
JeATEeTIbHOCTH, METOJIOB ¥ QJITOPUTMOB PEIICHUS TPAKTUYECKUX 3a]1a4;

— 0a30BBIi  ypOBEHb OCBOCHHS, TMPEBBIIIEHUE MHUHUMAIBHBIX  XapaKTEPUCTHK
cHOPMUPOBAHHOCTH  KOMIETEHIIMH; TIO3BOJIAET pellaTh TUIOBBIC 3a/Jaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOMKAM;

— BBICOKUH YpOBEHb OCBOCHHS, MAKCHMAaJIbHO BO3MOXKHAs! BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIMI; IpeanoaaraeT roTOBHOCTh pelaTh NPaKTUYECKHUE 33/1a4 OBBIILIEHHOHN CIO0KHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENENeHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMAaTUBHOM H
METOIUYECKOM 00€CTICUEHHH.



2. llepeyeHb KOMMNETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET

AUCHHUILIMHA.

IIporpaMMa KOHTPOJIbHO-OLEHOYHBIX MEPONIPUATHIA.
IToxka3zaresin OEHUBAHUSA KOMIECTCHIUA, KPUTEPUH OLCHKHU

JucuumnuHa «MaTtematuueckoe MOAETUPOBAHHWE CHCTEM U IPOIECCOB» YYacTBYET B
(bopMHpPOBaHUN KOMITETCHIIUHA:

OIIK-1. CnocoGeH pemiaTh WHXEHEPHBIC 3a7a4l B NMPOGECCHOHATBHOU JEITEIBHOCTH C
HCII0JIb30BAHUEM METOJIOB €CTECTBEHHBIX HayK, MaTEMaTHUECKOI0 aHAJIN3a U MOJIETIMPOBAHUS

HporpaMMa KOHTPOJBbHO-OIICHOYHBIX MCPOHPHHTHﬁ

o4Hasi popmMa 00yYeHHUs

Haumenosanue Kon
KOHTPOJIEHO- HHHKATOPA HaumeHoBaHME OILICHOYHOTO
Ne OOBEKT KOHTPOIIS cpeactsa (popma
OLIEHOYHOTO JOCTHKEHHSA ”
MIpOBeACHUSI *)
MEpOIIPUATHS KOMITCTEHIIHU
S cemecTp
1.0 Paspea 1. Ilonsitue Mmosesin, Moaejiuposanus. Maremarnueckue MoJaeJu
Tema 1.1. MaremaTtugeckoe
Texyrmmmii MoJlenupoBaHue. FiMutanmonHoe OIIK-1.5
1.1 yi AeHp 1 CobecenoBanue (yCTHO)
KOHTPOJIb MozaenupoBaHue. CTaTUCTUYECKOE OIIK-1.6
MOJICTIMPOBaHNE
Tema 1.2. OCHOBHBIE 3TaIbI
. MOCTPOEHHSI MaTEMaTHYECKUX
Texyrmmmii P . OIIK-1.5
1.2 MOJIeNIeH pa3TMYHBIX CHCTEM H CobecenoBanue (yCTHO)
KOHTPOJIb OIIK-1.6
nporecco. Kinaccudpukarms
Mozenei
JlabopaTophras padota Ne 1.
13 Texyumii OCHOBHBIE IPUHIHITB PAOOTHI OIIK-1.5 JlabopaTopHast paboTa
' KOHTPOJIb BBIYUCITUTEITFHON CPEIbI. OIIK-1.6 (TIMCEMEHHO/yCTHO)
DJIeMEHTBl TEOPUH MOTPEUTHOCTEN
2.0 Paznen 2. CtaTHyeckue JUHeHHbIE H HeJIMHEITHbIE MO/IeJH
Tema 2.1. UccieqoBanue
. CTaTHYECKUX MOJENeH ¢
2.1 Texymmii I/ICHOJ’ILSOBaHI/IeMﬂ CpENCTB OINK-1.5 Keiic-3amaua (mucrMeHHO)
' KOHTPOJIb 1 Cpent OIIK-1.6 A
BBIYHCIIUTEIHHOM TEXHUKH C
ucnosab3zoBanueM I1I1TT
Tewma 2.2. Tloctpoenue mouenei
Texymmmii MPOCTEUIINX TMHEHHBIX U OIIK-1.5
2.2 yi p . . CobecenoBanue (yCTHO)
KOHTPOJIb HEJIMHEWHBIX JJIEKTPUYECKUX LEeNei OIlK-1.6
MOCTOSIHHOTO TOKa
Tema 2.3. [Toctpoenue
. CTaTHYECKUX MOZENEH 1o
Texymuuii A OIIK-1.5 o
2.3 JKCIICPUMECHTAIBHBIM JAHHBIM. Keiic-3amava (mucbMeHHO)
KOHTPOJIb OIIK-1.6
WHTepnonsuust U aninpoKCUMAILHsT
bynkuni
Tewma 2.4. [TpubmmxeHHOE
. BBIYHCIICHHE ONPE/ICIICHHBIX
24 Texyupit MHTETPAJIOB: KB%I: ﬂaT HBIE OIK-1.5 CobecenoBanue (YCTHO)
' KOHTPOJIb p - KBa/patyp OIIK-1.6 A y
(hopMyIIBI C PABHOOTCTOSIIIUMHA
y3J1aMH
. JlabopaTtopHnas pabdora Ne 2.
Texymuii paTopHa p N OIIK-1.5 JlabopaTopHast paboTa
2.5 YucneHHOE pelieHne HeTMHEeHHbBIX
KOHTPOJIb o OIIK-1.6 (TIMCEMEHHO/YCTHO)
ypaBHEHHH
. JlabopatopHnas pabota Ne 3.
Texymuii PATOPHaA p OIIK-1.5 JlabopaTopHast paboTa
2.6 UucneHHOe pelIeHne CUCTEM
KOHTPOJIb N . OIIK-1.6 (TIMCEMEHHO/YCTHO)
JIMHEHHBIX ypaBHEHHH
27 Texyrmmmii JlabopatopHras pabota Ne 4. OIIK-1.5 JlabopaTopHnas pabora
) KOHTPOJIb AHanu3 naHHeIX. MHTEpIIONSIns OIIK-1.6 (MTMCHhMEHHO/YCTHO)
28 Texymmii Jlaboparopnas pabora Ne 5. OIIK-1.5 Jlaboparopnas pabota
) KOHTPOJIb AnnpoxcuManust QyHKIH OIIK-1.6 (TTMCBEMEHHO/yCTHO)
29 Texymuii JlabopatopHnas pabdora Ne 6. OIIK-1.5 JlabopaTopHast paboTa
' KOHTPOJb UYucneHHOE UHTErPUPOBAHUE OIIK-1.6 (MchbMEHHO/YCTHO)
3.0 Paznen 3. JluHaMuuecKue MOJAETH




Tema 3.1. MonenupoBaHue
arnepHoIMUECcKOro Mporecca.

Texymmii OIIK-1.5 .
3.1 yu MaremaTnueckue MOAEIH Kelic-3amava (MMChMEHHO)
KOHTPOJb OIIK-1.6
KoJie0aTeNbHBIX POLIECCOB U
JIBUTATEIIS TIOCTOSTHHOTO TOKa
Tema 3.2. /luHaMHUYECKHE MOJICIIH.
Texymmii [ToHsATHE 37EKTPOMEXAHUUECKOM, OIIK-1.5
3.2 i P . CobecenoBanue (YyCTHO)
KOHTPOJIb ANIEKTPOTUPABIMICCKOMN U OIIK-1.6
AJICKTPOITHEBMATHYCCKOM aHAJIOTHIA
Tema 3.3. Marematndeckoe
MOJICITUPOBAHIE IEKTPHICCKIX
Lierel MepeMeHHoro ToKa,
Texymmii INEKTPUYECKUX MAITUH OIIK-1.5
3.3 i P CobecenoBanue (YyCTHO)
KOHTPOJIb MOCTOSIHHOTO U MEPEMEHHOTO TOKA, OIIK-1.6
TeHEPATOPOB AIEKTPUUECKUX
KoJsie0aHNH, MaTeMaTHYECKOTO
MasiTHUKA
JlabopatopHnas pabora Ne 7.
34 Texymmii YucneHHbIe METOIbI PEIICHUS OIIK-1.5 JlabopaTopHas pabota
’ KOHTPOJIb OOBIKHOBEHHBIX OIIK-1.6 (TIMCEMEHHO/YCTHO)
i depeHnnanbHbIX YpaBHEHUI
JlabopatopHras pabota Ne 8.
35 Texyrmmii CeToYHBIN METOJ] peIICHHS OIIK-1.5 JlabopaTopHas pabota
' KOHTpPOJIb i depeHInanbHbIX YpaBHEHHUI B OIIK-1.6 (MMChMEHHO/YCTHO)
YaCTHBIX MTPOU3BOTHBIX
. JlabopatopHras pabota Ne 9.
Texyrmmmii paTopHai p OIIK-1.5 JlabopaTopHnas paboTa
3.6 Kommproteproe MoennpoBaHue
KOHTPOJIb OIIK-1.6 (TIMCEMEHHO/YCTHO)
arepHoIMUECcKOro Mpolecca
4.0 Pa3gena 4. CTpyKTypHOe MO IMPOBAaHHUE
Tema 4.1. Cuctemst
. ABTOMATHYECKOTO yIPaBJICHUs
Texymuit yrp OIIK-1.5
4.1 (CAY) u perynupoanus (CAP). CobecenoBanue (YCTHO)
KOHTPOJIb OIIK-1.6
CAP ckopoctu BpallieHus
JIBUTATEIS TIOCTOSTHHOTO TOKa
Tewma 4.2. MaTematudeckue
. MO/ICIIH CHCTEM C
Texymuit A OIIK-1.5
4.2 pacmnpe/eieHHbBIMH TTapaMeTpaMHu. CobecenoBanue (yCTHO)
KOHTPOJIb OIIK-1.6
Jlanm snextponepenaun (JISI).
Ypasuenue [lyaccona
N Tema 4.3. MaTemaTtudeckue
4.3 Texymuit MOJIETH TUCKPETHBIX CUCTEM OIK-1.5 CobecenoBanue (yCTHO)
' KOHTPOJIb JICIIH JUCKD ' OIlK-1.6 A Y
Koneunsrit aBToOMar
. JlaGopatophas pabdora Ne 10.
Texyrmii paTopHas pabota OIIK-1.5 JlabopaTopnas pabota
4.4 HccnenoBanne TMHEHHON CHCTEMBI
KOHTPOJIb OIIK-1.6 (IIMCEMEHHO/YCTHO)
ABTOMATHYECKOTO PEryJIMpOBaHHs
5.0 Pasnea 5. MatemaTuyeckoe MoJeJMPOBAHME HeJIMHEHHBIX CHCTEM ABTOMATHYECKOI0 PeryJIMpoBaHust
Tema 5.1. Henunelinple 371€MEHTHI
Texymmmii CHCTEM aBTOMATHIECKOTO OIIK-1.5
5.1 yi CobecenoBanue (yCTHO)
KOHTPOJIb perynupoBaHus. AHaIU3 OIIK-1.6
aBTOKOJICOaHHI
. Tema 5.2. UccnenoBanne
5.2 Texymuid HEJTMHEWHBIX CI/I(ieM Ha $a30Boi OIK-1.5 CobecenoBanue (yCTHO)
' KOHTPOJb OIIK-1.6 A Y
TUIOCKOCTH
Jlaboparopnas pabota Ne 11.
53 Texymmii AHanu3 aBToKoJeOaHui B OIIK-1.5 Jlaboparopnas pabota
' KOHTPOJIb HEJTMHENWHBIX CHUCTEMax OIIK-1.6 (MMCHMEHHO/YCTHO)
ABTOMATHYECKOTO PEryJIMpOBaHHs
N JlaGoparopnas pabota Ne 12.
Texymmii . . OIIK-1.5 Jlaboparopnas pabota
5.4 HccnenoBanne HETUHEHHOMN
KOHTPOJIb o OIIK-1.6 (MMCHbMEHHO/YCTHO)
CHUCTEMBI Ha (pa30BOM MIIOCKOCTH
Dk3aMeH (cobeceoBaHme)
IIpomexxyTouHast OIIK-1.5 DK3aMeH - TECTUPOBaHUE
aTTecTanus OIIK-1.6 (KOMITBIOTEpHBIE

TEXHOJIOTHH)




HporpaMMa KOHTPOJbHO-OIICHOYHBIX MGPOHPI/IHTHﬁ

3a04yHasi popma o0yyeHus

HaumenoBanue Kon
HaumeHoBaHue OLICHOYHOTO
KOHTPOJIBHO- HHAUKaTOpa
Ne OOBEKT KOHTPOJIA cpexnctsa (popma
OIICHOYHOTO JOCTIDKEHUS *
TIPOBEACHUA*)
MEPOIPHUSITHS KOMIETEHITNH
3 Kype, ceccusi YCTAHOBOYHAsI
1.0 Pa3zpnea 1. IlonsaiTue Moaean, MogeupoBanus. MaTeMmaTuyecKue MoAes M.
Tema 1.1. MaTemaTtuueckoe
Texyrmmmii MoenupoBaHue. MiMuranmonHoe OIIK-1.5
11 yi P 1 CobecenoBanne (yCTHO)
KOHTPOJIb MonenupoBaHue. CTaTUCTHYECKOE OIIK-1.6
MOJICITHPOBaHHE
Tema 1.2. OcHOBHBIE 3TAIbI
. MTOCTPOCHHUS MaTEMaTHIECKUX
Texyrmmmii P . OIIK-1.5
1.2 MOJIeNIeH pa3IHIHBIX CHCTEM H CobecenoBanne (yCTHO)
KOHTPOJIb OIIK-1.6
nporeccoB. Knaccnpukarms
Mozenei
JlabopatopHras pabdora Ne 1.
13 Texyrmmmii OCHOBHBIE TIPHUHIIHITEI PAOOTHI OIIK-1.5 JlaboparopHas paboTa
' KOHTPOJIb BBIYUCITUTEITFHON CPE/IbI. OIIK-1.6 (TTMCBEMEHHO/YCTHO)
DJIeMEHTBl TEOPUH MOTPEUTHOCTEN
2.0 Paznen 2. CtaTuyeckue JUHelHbIE U HeJIMHEHbIE MO/IEH.
Tema 2.1. UccieqoBanue
N CTaTUYECKUX MOJENIEH C
2.1 Texymumii mcnonbsoBaHHeI\f CpENCTB OINK-1.5 CobecenoBanue (yCTHO)
' KOHTPOJIb 1P OIIK-1.6 Y
BBIYHCIIUTEIBHON TEXHUKH C
ucnonb3zoBanuem [111I1
Tewma 2.2. IloctpoeHue monenen
Texymuit MPOCTEHIINX JTUHEHHBIX U OIIK-1.5
2.2 Y p . . CobecenoBanue (yCTHO)
KOHTPOJIb HEJIMHEUHBIX JJIEKTPUYECKUX LEIei OIIK-1.6
MOCTOSIHHOTO TOKa
Tema 2.3. [Toctpoenue
. CTaTUYECKUX MOJIEIeH 10
Texyrmmmii A OIIK-1.5
2.3 JKCIICPUMECHTAIBHBIM JAHHBIM. CobecenoBanue (yCTHO)
KOHTPOJIb OIIK-1.6
WHTepnonsuust U aninpoKCUMALIHsT
bynkuni
Tewma 2.4. [TpubmmxeHHOE
. BEIYUCIICHHE OTIPEICIICHHBIX
24 Texymuid HMHTETPAJIOB: KBEI: I[aT HbIC OIK-1.5 CobecenoBanue (YCTHO)
' KOHTPOJIb p - KBaApatyp OIIK-1.6 A y
(hopMyIBI C paBHOOTCTOSIIIIUMHU
y31aMu
25 Texymmmii JlabopatopHas paboTa Ne 5. OIIK-1.5 JlaboparopHas paboTa
' KOHTPOJIb Anmpoxcumanust QyHKIHH OIIK-1.6 (TTMCBEMEHHO/YCTHO)
3.0 Pasnen 3. JluHaMu4YecKHe MOJETH.
Tema 3.1. MonenupoBaHue
. aneproIMUECKOro MpoIiecca.
3.1 Texymuit MafeM;lTquCKHe Mga:ﬂn OTIK-1.5 CobecenoBanue (yCTHO)
' KOHTPOJIb OIIK-1.6 Y
KoJie0aTeNbHBIX POLIECCOB U
JIBUTATEJIsl IOCTOSIHHOTO TOKa
Tema 3.2. luHaMUYECKHE MOJIEIH.
Texymuii [ToHsATHE 3IEKTPOMEXAHNUECKOM OIIK-1.5
3.2 i P . ’ CobecenoBanue (yCTHO)
KOHTPOJIb 3NEKTPOTUAPABINYECKON U OIIK-1.6
3JIEKTPOITHEBMATUYECKOM aHAJIOT U
Tema 3.3. MaTemaTuueckoe
MO/ICTTMPOBAHHUE INEKTPUUECKUX
Lieriei MepeMeHHoro ToKa,
Texymuii 3JIEKTPUYECKUX MAIIUH OIIK-1.5
3.3 yi P CobecenoBanue (yCTHO)
KOHTPOJIb IIOCTOSIHHOT'O U IIEPEMEHHOI0 TOKA, OIIK-1.6
reHepaTopOB HIIEKTPHUECKUX
KOJICOaHUH, MATEMAaTUIECKOTO
MasiTHHKA
34 Texymmii Jlaboparopnas pabora Ne 7. OIIK-1.5 Jlaboparopnas pabota
' KOHTPOJIb HucneHHble METO/IbI pEeLICHUS OIIK-1.6 (TMCHMEHHO/yCTHO)




OOBIKHOBEHHBIX
JuddepeHunaNbHBIX YpaBHEHUH
4.0 Pa3nen 4. CTpyKTypHO€E MO/IeITUPOBaHUE.
Tema 4.1. Cuctemst
. ABTOMATHYECKOTO yIPaBICHUS
Texymmii yrp OIIK-1.5
4.1 (CAY) u perymuposanus (CAP). CobecenoBanne (yCTHO)
KOHTPOJIb OIIK-1.6
CAP cxopocTi BpameHus
JIBUTATEIIS TIOCTOSTHHOTO TOKa
Tema 4.2. MaTematudeckue
. MOJIETIH CUCTEM C
Texymmii A OIIK-1.5
4.2 pacrpeielleHHBIMU NTapaMeTpaMu. CobGecenoBanue (YCTHO)
KOHTPOJIb OIIK-1.6
Jlianm snexrponepenaun (JISIT).
YpaHenue [lyaccona
. Tema 4.3. MaTematudeckue
4.3 Texymumi MOJIETH TUCKPETHBIX CUCTEM OIK-1.5 CobecenoBanue (YCTHO)
' KOHTPOITb AICTH UCKD ’ OIIK-1.6 A Y
KoHeuHbl# aBTOMAT
50 Pazpen 5. MaremaTuueckoe MoOAeJHPOBaHHE HEJMHEHHBIX CHCTEM  aBTOMATHYECKOIo
' peryJupoBaHmusi.
Tema 5.1. Henunelinble 371€MEHTHI
Texyrmmmii CHCTEM aBTOMATHIECKOTO OIIK-1.5
5.1 yi CobecenoBanne (yCTHO)
KOHTPOJIb perynupoBaHus. AHaIU3 OIIK-1.6
aBTOKOJIeOaHUi
. Tema 5.2. UccnenoBanue
5.2 Texymuid HEJTMHCWHBIX cncieM Ha (a30Boit OIK-1.5 CobecemoBanue (YCTHO)
' KOHTPOJIb OIIK-1.6 A y
TUIOCKOCTH
3 Kypc, ceccusi 3SMMHSS
Konrpomsnas pabora Ne 1.
. «YucneHHbpIe METO/BI PEIICHHS
Texymmii T EPEHIHATEHBIX YPABHEHH B 83?-12 Konrponbhas padora (KP)
KOHTPOTIE YACTHBIX [TPOU3BOIHBIX)» o (IICEMEHHO)
Dk3aMeH (cobecemoBaHme)
IIpomexyTounast OIIK-1.5 DK3aMeH - TECTUPOBaHUE
aTTecTalus OIIK-1.6 (KOMITBIOTEpHBIE
TEXHOJIOTHH)

*Popma npoBeeHUsT KOHTPOIbHO-OLEHOYHOTO MEPONPHUATHSL: YCTHO, TUCbMEHHO, KOMITBIOTEPHBIE
TEXHOJIOTHH.
Onucanue nokasareseil H KPpUTEPHEB OLICHUBAHUS KOMIIETCHIINH.
Onucanue MKaJ OLEeHUBAHUA

Kontponp kadyecTBa OCBOCHMSI JUCHMIUIMHBI BKIIOYAaeT B C€e0s TEKYIIUH KOHTPOJb
YCIIEBAEMOCTH M  MPOMEKYTOUHYHKO AaTTECTALMIO. TEKyIIMHd KOHTPOJb YCIEBAEMOCTH U
MIPOMEKYTOUHAST aTTeCTAIUsl OOYYAIOIIUXCS TMPOBOISTCS B IEJSIX YCTAHOBJICHUS COOTBETCTBUS
JOCTIKEHUH  O0y4arommxcs TMO3TalmHbIM TpeboBaHUSM 00pa3oBaTeNbHON MpoOrpamMmbl K
pe3yabTaTtaM o0ydeHust U GOPMHUPOBAHMS KOMIIETEHITUH.

Tekylmuii KOHTPOJIb YCIIEBAEMOCTH — OCHOBHOM BHUJl CUCTEMATHYECKOM NPOBEPKHU 3HAHUU,
YMEHUH, HABBIKOB OOYyYaIOIMUXCSA. 3ajavya TEKYIIETO KOHTPOJISI — OMEpPaTUBHOE U PETYISIPHOE
yrpaBieHHe YIeOHOU NeTENbHOCTHIO 00YJAIOINXCsl HA OCHOBE 0OpATHOMU CBSI3U U KOPPEKTUPOBKH.
Pe3ynbTaThl OlIeHUBaHUS YYUTHIBAIOTCS B BUAE CPEAHEN OLIEHKU MPHU MPOBEACHUN MPOMEKYTOUHOMN
aTTeCcTalluu.

J1y1st orieHuBaHMS PE3YIHTATOB 00YUEHHUS UCIIOJIB3YETCSI YeThIPEeXOaUTbHAS IITKAJIA: «OTIIHIHOY,
«XOpOIIIO», «YIOBIETBOPUTEIHHOY», «HEYTOBICTBOPUTEIHHO» U JABYXOAa/UIbHAS IIKAJA: «3aUTEHOY,
«HE 32a4TCHO.

IlepeueHb OLIEHOYHBIX CPEACTB, MCIOJIB3YEMBIX IUISI OLIEHUBAHUS KOMIICTCHIIMM, a TaKXe
KpaTKasi XapaKTepUCTHUKA 3TUX CPEJICTB MPUBEICHBI B TAOJIHIIE.

Texymmii KOHTPOJIb



IIpencraBnenue

HaumenoBanue
Ne OLCHOUHOTO CpeJICTB Kpatkas xapakTepucTika OLEHOUYHOTO CPEACTBA OIIEHOYHOT'O
cpenctea B ®OC
. Tunosoe 3aganue
CpencTBo IS TPOBEPKH YMEHHH NPHUMEHSTh MOIYYCHHBIC
3HAaHUS O 3apaHee ONPEeNETICHHOW METOMUKE IUIS PEIIeHHS AU BHHOHH?HHH
1 Konrponbnas padora 3a7a4 WU 3aJIaHUH 110 pa3Aeily AUCITUTUIHHBI KOHTPOTIRHOM
(KP) basiciy et ' . .| paboTkI O
MoxeT ObITh HCHOJB30BAHO JUIS OLCHKU 3HAHWH, YMCHUM,
HABBIKOB U (WJIM) OMBITA JESITCIBHOCTH 00YJIarOIIUXCS paseam/Temam
JACLMILIAHEL
CpencTBo KOHTPOJIS Ha MIPaKTUIECKOM 3aHSATHH,
OpPraHM30BaHHOE KaK CIelHajbHas Oecema MpernogaBaTess C
oOyyaromuMcsi Ha TEMbI, CBsA3aHHbIE C u3ydaecMou | Bompockr mis
2 | CoGecenopate JUCHUIUIMHON, U PACCYUTAHHOE HA BRIAICHCHUE 00beMa 3HAHHMI | coOeceToOBaHuUs 110
00yyJaroIerocst o OMpeACICHHOMY pa3lieny, TeMe, IpobieMe | TemMam/pa3zienamM
U T.IL JIHACLMILIAHE
MoskeT OBITh  HCIIONB30BAaHO IS OLCHKA  3HAHMH
o0yJaronuxcs
[IpobnemHOe  3amaHWe, B  KOTOPOM  OOydaromemycs
MPEUIaraloT  OCMBICIHUTh  PCalibHYI0  MPOQECCHOHATBHO-
OpPUCHTUPOBAHHYIO CHUTYyallHIO0, HCOOXOAUMYIO s pelneHus | Tumooe 3agaHue
3 | Keiic-3anaua JTAaHHOU MPOOIIeMBI. JUIA pelIeHUs
MoxeT ObITh HCIOJB30BAaHO Ui OICHKH 3HAHUM, yMEHHUH, | Kelc-3amauu
HaBBIKOB M (WMJIM) OTBITa ACITEIHLHOCTH, a TaKKe OTICIBHBIX
KOMIETEHINH (B paMKax JUCITUITIHHEL)
CpencTBo, MO3BOJISIONICE OICHUTh YMEHHE oOydatomierocs | OOpaserl 3agaHus
MUCHbMEHHO/YCTHO U3JIaraTh CyTh IIOCTAaBICHHON 3a7auu, | Ui BHIMOJHCHHS
CaMOCTOSTEIIFHO MPUMEHATh CTAHIAPTHBIC METOMbI PEIICHUS | J1abopaTopHOU
4 | MaGopatopuas padora HOCTaBJ‘IeHHOI:/:I 3aaud € WCIIONB30BaHUEM HWMEIOIIeHCs | paboTH 1 §
nmabopaTopHOil 0a3pl, MPOBOOUTH AaHAIM3 MOJIYYCHHOTO | MPUMEPHBII
pe3ynbTara paboTHL. nepevYcHb
MoskeT OBITh HCIIONB30BaHO ISl OICHKH YMCHHMN, HAaBBIKOB M | BOIPOCOB JIJIS €€
(WTH) oTIbITa IEATETFHOCTH 00YUAIOIINXCS 3aIUTEI
HpOMC)I(YTO‘lHaH arTecranuus
HaumenoBanue Tpencrasenne
No OIEHOUHOTO CpeJICTBa Kpatkas xapakTepucTrka OleHOYHOTO CpEeACTBa OIICHOYHOTO
cpencta B POC
Ilepeuens
TEOPETUIECKUX
CpencTBo, MO3BOJISIONIEE OIICHUTh 3HAHUS, YMEHUS, HABBIKOB | BOIIPOCOB U
1 | Dxsamen Y (UM OTIBITA IEATENHHOCTH 00YUAIONIErocs M0 AUCIUIUINHE. | MPAKTHYECKUX
MoeT ObITh HCHOJB30BAHO IS OICHKH 3HAHUHM, yMeHU#, | 3amaHuii (oOpasers
HABBIKOB M (MJTH) OTIBITA AEATEIBHOCTH 00YJarONIXCs 3K3aMEHALIMOHHOTO
ownrera) K
9K3aMEeHY
CucremMa  aBTOMAaTH3MPOBAHHOTO  KOHTPOJII  OCBOCHHUSA
Teer — npoMexyTouHas KOMIIETeHIIN (J4acTH KOMIIETEeHIMi) oOydJalomuMmcs 1o
2 | arrecramas B dopue JUCIUTITMHE (MOYIIO) ¢ UCTIONb30BaHUEeM HH(pOpMaIMOHHO- | DOHI TECTOBBIX

JK3aMCHa

KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

HaBbIKOB U (I/IJ'II/I) OonbITa ACATCIBPHOCTH o6yqaloumxc91

MoskeT ObITH HCIIOJIL30BAHO JJIA OLICHKH 3HaHPII7[, yMCHHﬁ,

3aJaHuN

KpnTepml U IIKAJbI OLICHUBAHUA KOMHeTeHHHﬁ B pe3yJjibTaTC U3YUYCHUA TUCHUITIJIUMHBI
NPHU NPOBEICHUN NPOMEKYTOYHOHN aTTecTanuu B (popme 3x3amena. lllkaja onennBanus

YPOBHSI OCBOCHUSI KOMIIETEeH Ui

YposeHnb
IIxana oueHnBaHus Kpurepuu onenuBanus OCBOECHHA
KOMIIETEHITNH
OOyyarommiics TPaBHJIBLHO OTBETUJ HA TEOPETHUYECKUE
«OTJINYHO» Bompochl. [lokasanm oTiWYHBIE 3HAHHSA B pPaMKax ydeOHOTO Boicokuit

Marepuaja. HpaBI/IJ'IBHO BBITIOJTHWJI TIPAKTUYCCKHUE 3aJlaHuAd.




IMokazanm OTJIIMYHBIC YMEHHWS W  BIAJCHHUS  HAaBBIKAMH
MPUMCHCHUS TOJIYYCHHBIX 3HAHUM W YMEHHI TpPU PEHICHUU
3aa4 B paMkax ydeOHoro wmatepuama. OTBETHJ Ha Bce
JIOMIOJTHUTENBHBIE BOTIPOCHI

«XOPOIIO)

OOyuarommiicss ¢ HEOONBIIMMH HETOYHOCTSIMH OTBETHJ Ha
TeopeTHYecKre BOMpockl. [loka3an Xxopoiine 3HaHHus B paMKax
yaeOHOoro Mmarepuasa. C  HeOONBIIMMH  HETOYHOCTSIMHU
BBIMOJIHIJ TIPaKTU4ecKue 3axanus. [lokaszan xoporine yMeHHs
M BJIAJCHUSI HABBIKAMU MPUMEHEHHsS IMOJYYCHHBIX 3HAHUU U
YMEHUU TpU pEIICHUH 3a/1a4 B paMKax y4eOHOro Marepuana.
OTtBeTrI Ha OOJBIIMHCTBO JIOTIOJIHUTEIHHBIX BOIIPOCOB

bazoBwrit

«YOOBJICTBOPUTCIILHO»

OOy4aronuiicst ¢ CyIeCTBEHHBIMU HETOYHOCTSIMHU OTBETHJI Ha
TeopeTndyeckue Bompochl. Ilokasan yaoBIETBOpUTENbHBIE
3HaHMs B paMKax ydeOHoro marepuana. C CyIIeCTBEeHHBIMH
HETOYHOCTSMHU BBINOJHUJ TNpakTH4Yeckue 3agaHusd. Ilokasan
YIOBICTBOPUTENbHBIE YMEHUS ¥  BIAJCHHUS  HaBBIKAMH
MIPUMEHEHHSI TIOMYYCHHBIX 3HAHUM W YMEHWH NIPH DPEIICHUH
3aJad B paMKax ydeOHoro marepuana. JlOomycTHI MHOTO
HETOYHOCTEH ITPH OTBETE HA JIOTIOJIHUTEIBHBIE BOIPOCHI

MunuMansHBIH

«HEYOOBJICTBOPUTECIIBHO»

OOy4aromuiicst IpH OTBETE HA TEOPETHYECKUE BOIIPOCHI M NIPH
BBIIIOJTHEHNH MPAKTHYECKUX 3aJaHuil TPOAEMOHCTPHPOBAI
HEJIOCTaTOYHbIH YPOBEHb 3HAHUH ¥ yMEHHH IIPH PEILICHNH 3a/1a4
B paMmkax y4yeOHoro Mmarepuana. Ilpu oTBerax Ha
JIOTIOJTHUTENIbHBIE BOMPOCH! OBUIO JIONMYIIEHO MHOECTBO
HENPaBUWIBHBIX OTBETOB

KoMmnerenmnus
He chopMUpOBaHa

Tect — IIPOMCIKYTOYHAA aTTCCTAllUs B (I)opMe OK3aMCHa

Kpurepun onieHnBanus

[IIxana oneHUBaHHUS

ITPOXOKACHUUN TCCTUPOBAHUSA

OOyyqatommiics BepHo oTtBeTHam Ha 90 — 100 % TecTOBBIX 3amaHMU TIpH

COTIHIHOY
MIPOXOXK/ICHUHU TECTUPOBAHHUS
OOyyqarommiicss BepHO oTBeTHs1 HA 80 — 89 % TECTOBBIX 3amaHWi TpH

«XOpOIIO»

OOyyqatommiicss BepHO oTBeTHs1 Ha 70 — 79 % TecTOBBIX 3aJaHUil TpHU
MIPOXOXKJICHUN TECTHPOBAHUS

«YZOBJIETBOPUTEILHO»

OOyuaronuiicss BepHO OTBeTHI Ha 69 % M MEHee TECTOBBIX 3aJaHUi MPH
MIPOXOXKICHUH TECTUPOBAHUS

«HCYIOBJIETBOPUTEIILHOY

Kpurepun u mkaJbl olleHUBaHUS Pe3y/JbTATOB 00y4YeHUsI NPHU NPOBeAeHUN
TeKYyIIero KOHTPOJIsl yCIeBaeMOCTH

KonrtposabHas pabora

IIxanb! OLlEHUBAHUS

Kpurepun onennBanms

COTJIIUYHO»

«XOpPOoIo»

«YHAOBJICTBOPUTCIILHO»

«Ba4YTCHO»

OOy4aromuiicst TIOJIHOCTBIO M IPAaBWJIBHO BBINIOJHWI  3aJaHue
KOHTPOJIbHOH paboThl. [Tokazan OTIMYHbIe 3HAHUS U YMEHHUS B paMKax
yCBOEGHHOTO ydeOHOro Martepuana. KoHTposipHas pabora odopmiieHa
AKKypaTHO M B COOTBETCTBHH C IPEIbSIBISIEMBIMHI TPEOOBaHUSIMHA

OOyyvaromuiicst  BBIIIOJHWI  33JaHUE KOHTPOJBHOW  paboTel ¢
HeOOJBIIMMHU HeTOYHOCTsIMH. [loKa3zan XOpollue 3HaHUsSI U YMEHHUS B
paMKax YCBOGHHOro ydeOHoro Marepuana. EcTb HemocTtatku B
0 OpMIICHHN KOHTPOJIEHOW PabOTHI

OOyuarommiicss  BBIIOJHHJ  3aflaHWE KOHTPOJNBHOW paboThl ¢
CYmIECTBEHHBIMU  HCTOYHOCTAMMU. Tlokazan YAOBJICTBOPUTEIILHBIC
3HAHMS W YMEHHMSI B paMKax YCBOEHHOro y4eOHOro marepualia.
KauecTBo ohopmileHHs] KOHTPOJIBHOW pabOTHl UMEET HEJOCTATOYHBIN
YPOBEHb

«HCYAOBJIECTBOPUTCIBLHO»

«HEC 3a4YTCHO»

O6y‘laIOHIPII>iCﬂ HC IIOJTHOCTHIO BBIIIOJHUII 3aJaHHA KOHTpOJIBHOﬁ
pa6OTI)I, IIpHU 5TOM NPOSIBUIT HCI[OCTaTO‘IHI:Iﬁ YPOBEHb 3HAHHI 1 yMeHI/Iﬁ

ColecenoBanue

I IIIkajbl oLleHHBaHUS

Kpurepun onieHnBanus




«OTIHUYIHO»

«XOPOIIOH

«YAOBJICTBOPUTCIILHO»

«Ba4YTCHO»

I'mybokoe W mpoYHOE YCBOCHHE MpOrpaMMHOro marepuana. [lomHbie,
MOCJICIOBATEIBHBIC, TPAMOTHBIC M JIOTHYSCKH H3JIaraeMbIe OTBETHI MIPH
BHIOM3MEHeHNH 3afanus. OOydaromuiics CBOOOJHO CIpaBIIAETCS C
MOCTABJICHHBIMH 33J1a4aMH, MOXET O0OCHOBAThH MPHHSTHIC PEIICHHS,
JIEMOHCTPHUPYET BJIaJCHUE PA3HOCTOPOHHUMH HABBIKAMU M MPUEMaMHU
BBIMOJHEHHSI IPAKTHYECKUX PaboT

3HaHWe MPOrpaMMHOTO MaTepualia, TpPaMOTHOE H3JIoKeHue, 0e3
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMNPOC, IPABUIBHOE
MPUMEHEHHE TEOPETUUSCKUX 3HAHHM, BIaJeHHE HEO0OXOIUMbIMU
HABBIKAMU TPHU BBHITIOJTHCHUH MPAKTHUYCCKUX 32124

OOyuaronmiicss IEMOHCTPUPYET YCBOCHHUE OCHOBHOTO MaTepualia, MpH
OTBETC JOMYCKAIOTCS HETOYHOCTH, NPH OTBETE HEJOCTATOYHO
MpaBUIbHEIC (HOPMYTUPOBKH, HApPYIICHHE IOCIEIOBATCIHHOCTH B
U3JI0KCHUU TPOTPAMMHOI0 MaTepHaia, 3aTPYJAHCHHUsS B BBITOJTHCHUH
MPAKTUICCKUX 3aIaHUi

Cnaboe 3HaHWE TPOTPAMMHOIO MaTepHaja, MPH OTBETE BO3HHKAIOT
OUIMOKH, 3aTPYAHSHHUS PH BHITIOJHEHUU PAKTHYECKUX paboT

«CHEYIOBJICTBOPUTECIBHOY

«HE 3a4TCHO»

He ObLIO TOMIBITKH BHITIOJIHATH 3aJaHueC

Keiic-3amaua

IIIxanb! OLIEHUBAHUS

Kpurepun onennBanus

«OTJIIUYHO»

«XOpOoIo»

«YHOBJICTBOPUTCIILHO»

«GBa4YTCHO»

OOyy4aromumiicst M3J1araeT MaTepuai JOTHIHO, TPaMOTHO, 0e3 OmMO0K;
cBOOOmHOE BiazeeT MNpPo(ecCHOHANBPHON TEPMHUHOIOTHEH; yMeeT
BBICKA3bIBaTh M OOOCHOBATH CBOW CYXXICHHMS; NAeT YECTKHUH, MMOJHBIH,
NIPaBUWIBHBI OTBET HAa TEOPETUYECKHE BOIPOCHI; OPraHU3yeT CBSA3b
TEOPHUU C IPAKTUKOHI

OOyyaromuiicss TpaMOTHO H3JlaraeT Marepuall; OpPHUEHTHUPYETCS B
Marepualie; BiajaeeT MpoecCHOHaIbHONW TEPMUHOJIOTHEH; 0CO3HAHHO
MpUMEHSeT TEeOpeTHYeCcKHe 3HaHUSA M pelIeHus Kelfca, HO
cojiep)kaHue U popMa OTBETa UMEIOT OT/CIIbHbIE HETOYHOCTH.

OtBeT 00ywarouerocsi MpaBUWILHBIN, MOJHBIH, C HE3HAYUTEIbHBIMHU
HETOYHOCTSIMU HJIM HEAOCTAaTOYHO MOJIHBII

OOyyaromuiicss M3jiaraeT MaTepuall HEINOJHO, HEeIOCNEe0BaTeNbHO,
JIOITyCKAaeT HETOYHOCTH B OIpPEICIICHUH IOHATHHA, B TPUMCHEHUHU
3HAHUI IS pelICHUs Keica, He MOXET JToKa3aTeIbHO 000CHOBATH CBOM
CYXJCHUsS, OOHApy)XHBaeTCs HEJIOCTaTOYHO TIyOOKOe IOHHMaHHE
M3YYEeHHOTO MaTepHaia

«HCYAOBJIECTBOPUTCIBHO»

«HE€ 3a4YTCHO»

VY obyuatorierocs OTCyTCTBYIOT HEOOXOIUMbIE TEOPETHUECKHE 3HAHUS;
JIOIYIIEHbI OMIMOKH B ONPE/IEICHUN MOHATHH, HCKAaXXEH MX CMBICI, HE
peuieH Keiic.

B otBete o0y4aronuiicst mposiBIsieTCS HE3HAHUE OCHOBHOTO MaTepHasa
y4eOHO# POTpaMMBI, JOMYCKAIOTCS IPyObIC OIIMOKH B U3JI0KECHUH, HE
MOJKCT MPUMCHATH 3HAHUA NJI pECIICHUA Kelca

JlabopaTtopHnast pabota

IIIxanbl OLIECHUBAHUS

Kputepun oneHuBaHus

KOTJIIUYHO»

«XOPOIIO»

«3adyTCHO»

Jlaboparopnas paboTa BBHINOJTHEHAa B 0003HAUEHHBIN MPETOIaBaTeIeM
CPOK, TUCBMEHHBIN OTYET 0€3 3aMeuaHuil.

JlaboparopHasi paboTa BBITOIHEHA 00YYAIOIIMMCS B ITOJTHOM 00BEME C
cOOJIOICHNEM HEO0OXOAMMOM IocieaoBaTeNbHOCTH. OOydaronuiics
paboTasl MOJHOCTBIO CaMOCTOSITENBHO; II0Ka3ajl HEOOXOIMMBIE JUIs
MIPOBEJICHUS PaOOTHI TEOPETUUECKUE 3HAHUS, IPAKTUUECKHE YMEHUS 1
HaBbIKM. Paborta (oruer) odopmileHa akkypaTtHO, B HauOoee
ONITHMAILHOM 1151 puKcanuy pe3ysipTaToB popme

JlaboparopHas paboTa BBINOJIHEHA B 00O3HAYCHHBIN MpPEIOoIaBaTelIeM
CpOK, IMUCbMEHHBIN OTYET C He6OJ'H:.HII/IMI/I HEOO04YCTaMHU.

JlaboparopHast paboTa BBITIOTHEHA 00YJAIOIIMMCS B TIOTHOM 00beMe U
caMOCTOSITeNIbHO.  JIOMyIIeHsl  OTKJIOHEHWST OT  HEeoOXOAMMOM
TIOCIEA0BATCIIBHOCTU BBINIOJIHCHHUA, HE BJIMUAIOIINE HA MPABUIIBHOCTH
KOHEYHOI'O pe3ysbrata. PaboTa MOKa3bIBACT 3HAHHE OO0YYAFOIUMCS
OCHOBHOTO TEOPETHYECKOTO MaTepraja W OBIJIAQJICHUC YMCHUSIMH,
HEOOXOIUMBIMU JUII  CaMOCTOSITEIIBHOTO  BBITONHECHHS  PaOOTHI.




JlonyIeHbl HETOYHOCTH U HEOPEXKHOCTH B OPOPMIICHHN PE3yIbTAaTOB
pabortsl (oTyeTa)

JlabGopaTopHast paboTa BBIIIOJIHEHA C 3aJIeP)KKO, TMCbMEHHBIH OTYET C
HEJ0YeTaMH.

JlaboparopHasi paboTa BBIMOIHIETCS M O(GOPMIIAETCS O0YJAIOUIIMCS
«yIOBJICTBOPHTEIIHHO IpH HOCTOpoHHeH nmomomy. Ha BbImonmHeHHe padoThl 3aTpaynBacTCs
MHOTro BpeMeHH. OOydaronuiics NoKa3pIBaeT 3HAHUS TEOPETHIECKOTO
Marepuana, HO WCHBITBIBACT 3aTPyJHEHHE IIPU CaMOCTOSATENBHOM
paboTe ¢ ICTOYHUKAMH 3HAHUHA WM IpHOOpaMu

JlabopatopHass paboTa HE BBINOJIHEHa, IHUCHMEHHBIH OTYET HE
MIPE/ICTaBIICH.

PesynbraThl, mojyueHHbIE OOy4arOLIMMCS, HE MO3BOJIOT CHENaTh
MIPaBWJIBHBIX BBIBOJOB W IOJHOCTBIO PAacXOMAATCS C IMOCTAaBICHHOMN
«HEYIOBIICTBOPUTEIBLHOY» | «HE 3a4TeHO» | 1enblo. [TokaspiBaeTcs MmIoXoe 3HaHHE TEOPETHYECKOTro MaTephajia H
OTCYTCTBHE HEOOXONMBIX YMEHUH.

JlaboparopHast paboTa He BEHINONHEHA, y YYallerocss OTCYTCTBYIOT
HEoOXOJMMbIE JUIA TPOBEICHHS pabOThl TEOPETHYECKHE 3HAHMA,
NPaKTHYECKUE YMEHUS U HABBIKH

3. TunoBble KOHTPOJIbLHBbIE 3a]aHHsI HJIH HHbIE MATEPHAJIbI, HEOOX0IMMbIe
JJIS1 OIl€HKM 3HAHMIA, YMEeHHH, HABBIKOB M (WJIN) ONBITA J1eATEJIbHOCTH

3.1 TunoBble KOHTPOJIbHBIE 32/1aHUS 11 BHINOJHEHHUSI KOHTPOJILHBIX padoT
KoHTponbHBIE BapWaHThl 3aJaHUN  BBUIOKCHBI B JJIGKTPOHHOHW  WH(POPMAIMOHHO-
obpazoBarenbHoil cpeae Upl YIIC, noctynHoi oOyyaroniemycs 4yepe3 ero JUYHbII KaOUHET.
Hwxe npuBeieH 00pa3ell THIIOBBIX BAPUAHTOB 33JaHU IS BBITOJIHEHUS KOHTPOJIBHBIX Pa0oT.

O0pa3ern TUIIOBOrO BapuaHTa KOHTPOJIbHOW paboThI

3.2 TunoBble KOHTPOJIbHBIE 3aJaHUS [IJIs1 IPOBeAeHus codece10BaHUS
KoHTponbHBIE BapuaHThl 3aJaHUK  BBUIOKEHBI B  JJIEKTPOHHOW  HMH(OPMAlMOHHO-
obpazoBarenbHoi cpene Upl'VIIC, noctynHoit oOy4daroniemMycs uepes ero JUYHbIN KaOHET.
Hwxe npuBeneH o0pasel TUIIOBBIX BAPUAHTOB 3a/1aHU [ IPOBEIEHUS cOOeCeI0BaHUIM.

Hcnonb3ys MeTO CeTOK, pemnTh 3aaauy Jupuxie ans ypaBHeHus Jlammaca
o%u 8%
X2 oy?

B psamoyronsauke 0<X <1, 0<y<1 ¢ marom h=0,25 u c TounocTeio £=10* mpu crexyrommx

YCIOBUSIX:

u(x,0) = x, u(x,1) =2x2 +1,

u(o, y) =2, ul,y)=1+2y.

OO6pazel THIOBOTO BapHaHTa BOIIPOCOB JIJIsl MPOBEACHUS cOOece0BaHUS
«Tema 1.1. Maremaruueckoe MmoaenupoBanue. Umurammonnoe moaenupoBanue. CTaTUCTUYECKOE
MOJIEJIIMPOBAHUE)
[lonsiTue MareMaTH4eCKOM MOJEeTU. AHATMTUYECKOE U UMHUTALIMOHHOE MojenupoBanue. [lonsrue
MOTPEITHOCTH MOJCIIUPOBAHUS, KiIacCHU(UKAIUS TMOTPEITHOCTEH, OCHOBHBIE METO/Bl YMEHBIIICHUS
MOIPEIIHOCTEM.

OO6pa3zer] THIIOBOTO BapHaHTa BOIIPOCOB ISl IPOBEIEHUS cOOece10BaHMs
«Tema 1.2. OcHOBHBIE 3TaIBI MOCTPOCHUS MATEMAaTUYECKUX MOJIENIEH Pa3IUYHbIX CUCTEM U
nporeccoB. Knaccudukanus mozaeneii»
OcHOBHBIE 3Talbl MOCTPOCHUS MaTeMaTHyecKux Mojeneil. TpeOoBaHUS, MNpeabsBIsSEMbIE K
mogensaM. Kiaccudukarms Moeneit o pa3muyHbIM IPU3HAKAM.



OO6pa3zer; THITOBOTO BapuaHTa BOIIPOCOB ISl POBEJCHUS COOECEIOBaHMS
«Tema 2.1. UccnenoBanue CTaTUYECKUX MOJIENIEH C UCIIOJIb30BAHUEM CPEICTB BBIUUCIUTEIBHOMN
TEXHHKH ¢ ucrob3oBanueM [T
[TonsgTHe cTaTnueckoi MoAenu. MaTeMaTu4ecKuil anmapar, ONMChIBAIOIIUNA CTATUYECKUE MOJIEIIH.

O0pa3zer THIIOBOTO BapuaHTa BOIIPOCOB IS IPOBEACHUS COOECETOBAHM
«Tema 2.2. TloctpoeHue Moeneid NPOCTEUINX JIMHEHHBIX U HEJIMHEHHBIX 3JICKTPUUYECKUX Lenen
MOCTOSIHHOTO TOKa
3aKOHBI, O3BOJIAIOIINE CTPOUTH MATEMAaTHUYECKHE MOJICIH MPOCTEHIINX JTUHEHHBIX U HETMHEWHBIX
JNEKTPUUYECKUX 1IeTIel TOCTOSTHHOTO TOKa. UKMClIeHHbIE METO bl PEIICHUS MTOJIYyYeHHBIX 3a]1a4.

OO6pa3zer; THIIOBOTO BapuaHTa BOTIPOCOB JJIs MPOBEACHUS coOeceTI0BaHUS
«Tema 2.3. [locTpoeHre cTaTUUECKUX MOJIEJIEH 10 AKCIIEPUMEHTAIBHBIM JaHHBIM. HTEeprosius
U anmpoKcuManus GpyHKIui»
IloctanoBka  3ajmauyu MHTEPIOJIALNHY. HNurepniosmsinuonsslii  MHOrowieH  Jlarpamxka.
Nurepnonsiuonneiii  MHorowieH Hprootona. CrnaliH-untepnoysinusa. IloctaHoBka —3amauu
anmnpokcuManuu. JuddepeHnuanbHblii METOJ HaWMMEHBIIMX KBaapaToB. YacTHeie ciydau
perpeccuid.

OO6pazel TUIIOBOTO BapHaHTa BOMIPOCOB JIJIsl MPOBEACHHS cOOeceIOBaHM
«Tewma 2.4. [IpubmmkeHHOE BRIYUCIICHUE ONPEACIICHHBIX HHTETPATIOB: KBApaTypHbIC (GOPMYITBI C
PaBHOOTCTOSIIIIMH y3JIaMU)
[TpubmmkeHHbIe POPMYJITBI BEIYUCICHUS ONPEACICHHOIO HHTErpaia; MPsSMOYTOJIBHIKOB; TPaIeIUi;
napa6on (Cumncona), ['aycca.

OOpa3zer; THIIOBOTO BapuaHTa BOIIPOCOB Il IPOBEIEHUS coOece10BaHMs
«Tema 3.1. MoaenupoBaHue aniepuoiuYecKoro npouecca. Maremarudeckue MOJeNIu
KoJsie0aTeNbHbIX IPOLIECCOB U ABUraTENs OCTOSHHOIO TOKa»
MaremaTnueckuid anmnapar, OMUChIBAIOIINN JUHAMHUYECKHE MOJIEIIH.

OO6pa3zer; THITOBOTO BapuaHTa BOMIPOCOB ISl MPOBEJEHUSI COOECEeI0BaHMS
«Tema 3.2. lunamudeckrie Moaenu. [loHsATHE 2NIEKTPOMEXaHHUECKOH, SJIEKTPOTHAPABIHNYECKON 1
AJIIEKTPOITHEBMAaTUYECKON aHAIIOTHUI»
[TpyunHBI UCMIONIB30BAHUS DNIEKTPOTEXHUUECKHUX MOHATUN M 3aKOHOB MPU MOCTPOCHUU PA3IUYHBIX
MaTeMaTUYECKUX MOJEIIEH.

OO6pa3zer; THIIOBOTO BapHaHTa BOMPOCOB JJIs MPOBEACHUS coOeceT0BaHUS
«Tema 3.3. MaTemaTrueckoe MOJICTUPOBAHHE SIEKTPUUECKUX 1IeTIel TEPEMEHHOTO TOKa,
SJICKTPUYCCKUX MAIIHUH IIOCTOAHHOTO U IMIEPEMEHHOT'O TOKA, TCHEPATOPOB IJICKTPUICCKUX
KoJeOaHui, MaTeMaTHYECKOTO MasTHUKA)
YucieHdole MCTOJbl PCHICHUA 3aaa4 MAaTEMaTUYCCKOTO MOACIHUPOBAHUA DJJICKTPHUYCCKUX ueneﬁ
MEPEMEHHOTO TOKA.

OO6pa3zer] THIIOBOTO BapHaHTa BOIIPOCOB ISl IPOBEIEHUS cOOece10BaHMS
«Tema 4.1. Cucrems! aBTomatudeckoro ynpasnenusi (CAY) u perynuposanus (CAP). CAP
CKOPOCTH BpalllEHHsI IBUraTeNsl IOCTOSTHHOTO TOKa»
VYeronunBocts CAY. Kpurepuii I'ypsuna.

OO0pa3zer THIOBOTO BapHaHTa BOIIPOCOB TSI IPOBEICHUS COOECETOBAHMS
«Tema 4.2. MaTemaTHuecKre MOJIETTH CUCTEM C paclpe/leICHHBIMU MapameTpaMu. JInauu
anextponepenaun (JIDII). Ypasuenue [lyaccona»
3amaun, UMEIOIMe MaTeMaTUYECKYI0 MOJIeIh B BUJie ypaBHeHUs [lyaccoHa, YUCIEHHBIE METOABI UX
pelieHus.



OO6pa3zer; THIOBOTO BapuaHTa BOTIPOCOB JJIs MPOBEACHUS coOOeceTI0BaHUS
«Tema 4.3. Maremarnueckue MOJIEIU JUCKPETHBIX cucTeM. KoHeuHbIil aBTOMAT
Mopenu YUCICHHOCTH HACETICHUS U BOJIFOIIUH TIOMYJISIUH.

OO6pazel TUIIOBOTO BapHaHTa BOIIPOCOB JIJIsl MPOBEACHUS coOece0BaHUS
«Tema 5.1. HenuueiiHbie 371€eMEHTHI CUCTEM aBTOMATUUYECKOT'O PEryJupoBaHus. AHaIU3
aBTOKOJICOaHUI
Henunetinbie anementsr CAY.

OO0pas3er THIIOBOIO0 BaprUaHTa BOIIPOCOB JIJIsl IIPOBEACHHS COOECCEIOBAHMS
«Tema 5.2. UccnenoBanue HEMMHEHHBIX CHCTEM Ha ()a30BOM MIIOCKOCTH
AHAaJIOTUU MKy HEKOTOPHIMUA YKOHOMHUYCSCKUMHU 337a4aMi M MATEMaTHYCCKHUM MAasSTHHKOM.

3.3 TunoBble KOHTPOJILHBIE 3aIaHUS 1JIs1 pellleHusl Keiic-3a1a4
KoHTponbHbIE BapWaHThl 3aJaHUN  BBUIOKECHBI B JJIGKTPOHHOW WH(POPMAIMOHHO-
obpazoarenbHoli cpeae Upl VIIC, noctynHoit oOydaroniemMycs uepes ero JUYHbIN KaOMHET.
Hwxe nmpuBeneH oOpasel TUTIOBBIX BAPUAHTOB 3aJaHUIA JUIS PEIICHUS Kelic-3a/ad.

OO0pasen TUIIOBOrO BapuaHTa Keilc-3a1auun
«Tema 2.1. UccrnenoBanue craTHUECKUX MOJIENIEH C HCIOIb30BAHUEM CPEJICTB BBIYMCIUTEIbHOM
TEXHHUKHU ¢ ucnoyib3oBanueM [T111»

. . -4
Haiith Bce meHCTBUTENbHBIC KOpPHU ypaBHeHHs €°+2X—3=0 ¢ TOYHOCTBIO =10
KOMOMHHPOBAaHHBIM METOAOM M MeTOJ0oM uTepauuu. CpaBHUTH YMCIIO IIAroB, HEOOXOAMMOE IS
JIOCTHDKCHHST OJMHAKOBOM TOYHOCTH ATHUMHU METOJaMHU. BbIuncieHus BECTH C OJHHUM 3alacHbIM
3HAKOM.

OO6pa3zer] TUIIOBOTO BapuaHTa Kelc-3a1aun
«Tema 2.3. [locTpoeHue cTaTHYECKUX MOJIEIEH 110 IKCIIEPUMEHTaIbHBIM JaHHbIM. IHTEepnoasaus
U anmpokcuManus QyHKIui»
ITocTponTh MHTEPIIOIAMOHHBINA OJMHOM JlarpaHika 1 MTHTEPIOIAIMOHHBIA oJMHOM HbroTOHA A1
byHKIMHA Y = y(x) , 3aJJaHHON TAaOJIUIHO
X 0 1 2 3

y 2.083 3.102 4.529 7.822

Haiitu npubnuxenHpie 3Ha4eHNs] yHKIIMU U €€ MPOU3BOAHOM B Touke X =1,5.

OO6pa3ell TUTIOBOTO BapuaHTa Keilc-3a1auun
«Tema 3.1. MoaenupoBaHue arnepuoandecKoro npoiecca. MareMaTudecKue MOJIEIH
KoJ1e0aTeNbHBIX MPOILIECCOB M IBUTATENSI TOCTOSTHHOTO TOKa»
Mertonom Pynre-Kyrra npounrerpupoBats 1uddepeHiaibHoe ypaBHEHHE
" ’ X — v/ —
y'=2y'-y+€*, y(0)=y(0)=1
Ha OTpe3Ke [0; 0,3] ¢ maroM h=0]1. Haiitu ananutuyeckoe pemieHue Y= Yy(X) 3aIaHHOTO
YPaBHEHMS U CPAaBHUTH 3HAYECHUSI TOYHOTO U MPUOIMKEHHOT0 pereHuii B Toukax X =0,1, X, =0,2

, X3 =0,3. Bce BBIYMCIEHUS BECTH C IIECTHIO JECATUYHBIMY 3HAKAMH.

3.4 TunoBsble 3a1aHus U151 BLITIOJIHEHUsI J1A00PATOPHON padoThI U MPUMEPHBIii epevYeHb
BOIIPOCOB /IS e 3alThI
KoHTponbHble BapuaHThl 3aJaHUN  BBUIOKEHBI B JJIEKTPOHHOHW  MHGOPMAIMOHHO-
obpazoarenbHoli cpene Upl VIIC, noctymHoi#t oOydaroniemMycs uepes ero JUYHbIN KaOMHET.
Hwxe nmpuenen oOpaszel] THIOBBIX BapHAHTOB 3aJaHUM Ji BBIMOJIHEHUS J1a00PAaTOPHBIX
paboT ¥ MPUMEPHBII NepeueHb BONPOCOB ISl UX 3AIMTHI.

O6pazern 3a1aHul 1715 BBITOJIHEHUS 1a00paTOPHBIX pabOT U MPUMEPHBIN NIEpeYeHb BOIIPOCOB AJIs



UX 3aIUTHI
«JlabopatopHnast pabora Ne 1. OcHOBHBIE IPHUHLIUIIBI PAOOTHI BEIYUCIUTEILHON CPEbl. DIEMEHTHI
TEOPHUU MOTPEITHOCTEN
C mnomompto IIIIII pemuTs cucTeMy JIHHEHHBIX anredpanyeckux ypaBHeHHH. OLEHUTDH
MOTPEIIHOCTH PEILICHUS

0.005x, +0.0044x, +0.150x, = 0.057,

~0.090x, —0.033x, +0.0067x, — 0.098x, = —0.098,
0.150x, +0.033x, +0.050x, =0.183,

2,857, +0.100x, — 0.300x; + 0.025x, = —0.041

1. OcHoBHBIE TPUHLIUIIBI PAOOTHI BHIYUCIUTENILHOM CPEIbI.
2. B03MOXHOCTH M HETOCTATKU BBIYUCIUTEIBHON CPEIBL.
3. Tlopsaok nmpoBeneHus: CTaHIAPTHBIX PACUYETOB.

O0pa3zer 3a1aHuii IS BBITOJIHEHHS 1a00paTOPHBIX padOT M IPUMEPHBIH MEpeYeHb BOIPOCOB IS
UX 3aIIUTHI
«JlabopaTopnas padora Ne 2. UucneHHOE peleHre HeMMHEHHBIX ypaBHEHUN

YHUCICHHO pelInTh HeJuHelHoe ypaBHeHHe €*+2X—3=0 ¢ TOYHOCTBIO &= 10* . Ecmu
YpaBHEHUE UMEET HECKOJIbKO KOPHEH, TO HATU OJIMH U3 HUX.
1. Bunasl HenmuHEWHBIX ypaBHEeHUHU. [Ipumepsl.
OrnpeneneHne UHTEPBAJIA U30JSLUUN KOPHSI.
Merton npoctoit urepanuu (MIIN).
BeiBox nocraroynoro ycinosus cxoaumoctu MIIHN.
Merton xacatenbubix (HeroTOHA). BBIBOS.
Meton xopa. Beigoa.
Meto1 OJTOBUHHOTO ACICHUS.

Noakown

OOpa3zer 3a1aHuii ISl BBITOJIHEHHS Ta00pAaTOPHBIX padOT M MPUMEPHBIH MEPEYeHb BOIIPOCOB IS
UX 3alUTHI
«JIaGoparopnas padota Ne 3. HuciaeHHOE pelieHue CUCTEM JIMHEHHBIX YPAaBHEHHI »
YucieHHO PeNIMTh CUCTEMY JIMHEWHBIX YPaBHEHUM

0.005x, + 0.0044x, +0.150x, =0.057,

—0.090x, —0.033x, + 0.0067x; — 0.098x, = —0.098,
0.150x, +0.033x, +0.050x, = 0.183,
2.857x, +0.100x, — 0.300x; + 0.025x, = —0.041

1. Otnuune TOYHBIX M MPUOIMKEHHBIX METO/I0B PEIIEHUS CUCTEM JTMHEWHBIX
anredpandeckux ypasHeHuii (CJIAY).

[TprMepbl TOUHBIX U IPUOIMKEHHBIX MeT0/10B pemeHust CJIAY.
OcoOeHHoCTH HCIONIB30BaHus MeTo10B perieHust CJIAY.

Bun CJIAY, npuroasslii A1s pelIeHUs €€ METOJI0M UTepaLuil.

Hopwma matpuna, pyHKIMH, BEKTOpa U YHCa.

BbIBOA 10CTaTOUHBIX YCIOBUI CXOIUMOCTH METOJ1a UTEPALIUH.

ook wn

OOpa3er 3a1aHui TSI BBITOTHEHUS T1a00PaTOPHBIX paOOT U MPUMEPHBIN MEepeYeHb BOIPOCOB IS
UX 3aIIUTHI
«JlabopaTtopHas padota Ne 4. AHanu3 TaHHBIX. VIHTEpIONSIHs»
Jlnst TaOIUYHO 33aHHON (YHKIIMU BBIOIHUTH CIUTAHH-UHTEPIOSAIMI0 KYOUYeCKUM MHOTOWICHOM
U cTaHIapTHEIMU omeparopamu Ispline, pspline, cspline, ucrons3ys IIII1. CpaBHUTH MOTyYeHHBIE
pe3yIbTaThI

X 0 1 2 3
y| 2.083 3.102 4,529 7.822
1. TlocraHoBKa 3a/1a4ll HHTEPIOJSIUH.




Nutepnonsimonnbiil MHOTOusieH Jlarpanxa. [IpenMyiecTBa u HETOCTATKU.
HNurtepnionsnuonssiii MHOrowieH Herorona. IIpenmyniecTtsa u HeOCTaTKU.
CnnatH-untepnossnus. [Ipeumyniectsa 1 HEJOCTATKH.

Paznuuus Mexay HHTEpIONALUei U anmpoKcUManue (yHKIHH.

oW

OO0paser 3a1aHu 7151 BBIMTOJTHEHHSI Ta00PAaTOPHBIX PabOT U MIPUMEPHBIN MTEPeUeHb BOIPOCOB IS
X 3aIATHI
«Jlabopatopnas pabora Ne 5. Anmpokcumariust (pyHKIHii»

Jns pyHKIMHM, 3a0aHHOM TaOJIMYHO, OIIPEICITUTh BO3MOXHBIC THITBI AIMPOKCUMHUPYIONTUX (PYHKITUH,

HaWTM WX [apamMeTpbl ¢ [OMOINbI0 METOJa HAUMEHBIIMX  KBaJpaTOB, BBIYUCIUTH

CPEIHEKBAIpaTUUECKUE OTKJIOHEHHUS JJIS BCEX MMOCTPOCHHBIX 3aBUCUMOCTE. CpaBHUTH MOTYYECHHBIC

pEe3yJIbTaThl.

X 0 1 2 3 4 5 6 7 8 9

y| 2.083 3.102 4.529 7.822 8.344 7.621 5.230 4,123 2.453 -0.026

Paznuuus Mex 1y MHTEpIIOSIUEH U anpoKcuMaIuen (yHKIIHH.

CyTbh MeTO/1a HAUMEHBIITUX KBAIPaTOB.

BbIBOJ HOpMaIbHOM CUCTEMBI YPaBHEHUMN JUIs IMHEUHOW allllPOKCUMALIUH.

YacTtHble ciyyau annpoOKCUMUPYIOIUX (PYHKIIHM.

N

OOpa3zer 3a1aHuii ISl BBITOJHEHHS Ta00pAaTOPHBIX padOT M MPUMEPHBIH MTEPEYeHb BOIIPOCOB IS
UX 3aIIUTHI
«Jlaboparoprast pabota Ne 6. UncnieHHOE HHTETPHUPOBAHUEL)

b
BbraucnuTs onpeneneHHbIi HHTEerpa fa f (x)dx ¢ Tounoctsio € = 10,

1. KosmdecTBO TOUYCK pa30MEHHS OTPE3Ka HHTEIPUPOBAHUSI.
2. Ksagparypnas hopmyna Tpanenui.

3. Ksagparypnas ¢popmyna CumrncoHa.

4. Mmuorowiensl Jlexxanpa.

5. Ksanparypuas ¢popmyna ["aycca.

OOpaser1 3a1aHui U1 BBITTOJIHEHHS 1a00paTOPHBIX pabOT U MPUMEPHBIH IepedeHb BOIPOCOB IS
X 3alllUTHI

«JIabopatopHas pabora Ne 7. UncneHHbIe METOBI peIIeHUs] OOBIKHOBEHHBIX AU (epeHInanIbHbIX
YpaBHEHHUI»

Pemmuts ypasuenne Y’ = f(X,y) mnpu 3anannom HauanibHoM ycnosum Xo = a;y(a) =c¢
MeToAaMu Diinepa, MoaupUIMpoBaHHBIM Diinepa, Pynre — Kyrra uerBeproro nopsiaka. Onpenenurs
a0COJIIOTHYIO OTPEHIHOCTh KaXKA0I0 METO/1a.

Pemmts ypasuenne Y'' = f(X,y) npu 3ananusx kpaesbix yciosusax y(a) = y,, y(b) = y,
METO/I0M KOHEUYHBIX Pa3HOCTEH.
1. Merons! pemienust OY. Heo6xouMOCTh IPUMEHEHUS YUUCIIEHHBIX METOJIOB PELICHHUs
ony.
ITpoueccsl, onuceiBaembie OJ1Y nepBoro nopsjka.
Pemenne 3amaun Komn.
MeTton Diinepa U ero MOAH(PHUKAIUH.
Meron Pynre-Kyrra.
Tounocts MeTon1a Pynre-Kyrra.

ook owmd

OOpa3zer 3a1aHui JUIs BBITOJHEHHS Ja00pAaTOPHBIX PadOT U MPUMEPHBIH NepedeHb BOPOCOB JUIS
UX 3aLIUTHI
«Jlabopatopnas pabora Ne 8. CeTouHblif MeTo ] perieHust TuddepeHaabHbIX YpaBHEHUN B
YaCTHBIX ITPOU3BOIHBIX»
Pemnts 3apmauy Jupuxie nius ypaBHeHus Jlamutaca

o°u o4
0
ox: oy



B psimoyronbHuke 0 <X <1, 0<y <1 ¢ marom h=0,25 u ¢ TouHoCcTBIO £=10* TIpH Ccrremyrommx
YCIIOBHSIX:
u(x,0) = x, u(x,1) = 2x2 + 1,
u(, y) =y?, u(l,y)=1+2y.
1. Tlpubnmxennoe pemenue auddepeHnnanbHbIX YpaBHEHUH B YACTHBIX MPOU3BOIHBIX.
2. Metoa KOHEUHBIX Pa3HOCTEH IS ypaBHEHHH TETUIONPOBOAHOCTH, KOJICOAHUH CTPYHBI U
Jlannaca.
3. Mertox ceTok pemieHus qUQGepeHIMATbHBIX YPABHEHUH B YACTHBIX IPOU3BOTHBIX.

O6paszer 3a1aHu 1715 BBIOJIHEHUS J1a00paTOPHBIX PadOT U MPUMEPHBIN IEpeYeHb BOIIPOCOB AJIs
MX 3aILHTHI
«Jlaboparopnas pabota Ne 9. KomnprorepHoe MoIeIpOBaHUE allEPUOIUIECKOTO MTPOLIECCa

ITocTpouTs MoOzENb amepUOAUYECKOTO 3BEHA. lloydnTh peE3ynbTaTsl HMCCIEIOBAHUS MOJCIIH.
[IpocunTtare MOAEINb NPU pa3audHbIX napamerpax. Caenarb BbIBOJIBI.
[Toctpoute  MoOzENb  TapMOHHYECKOTO  OcHWUIATOpa. HaliTu  pemeHue  MOoJy4eHHOTO
muddepeHnranbHoro ypaBueHusi. CpaBHUTh 3aBUCUMOCTU CKOPOCTU M KOOPAMHATHI OT BPEMEHH,
MOJTYYEHHBIE Pa3HBIMU METOIAMH.

1. MaremaTtnueckue MOJIeIH KoJeOaTeIbHbIX MPOIIECCOB

2. MaremaTudeckast MOJICIb JBUTATENS TIOCTOSTHHOTO TOKA

3. Mogenu 4iCIeHHOCTH HACeNEHUS U 3BOIIOIUY MOMYISIUN

OOpa3ser 3a1aHuii U1 BBITOJIHEHHS 1a00paTOPHBIX pabOT U IPUMEPHBIH ITepedeHb BOIPOCOB IS
UX 3allUThI
«Jlabopatopnas pabora Ne 10. MccnenoBanue TMHEHHON CCTEMbl aBTOMaTHYECKOTO
peryaupoBaHus»
HccnenoBaTh cUCTEMY aBTOMAaTHYECKOI'O PEryJIMPOBAaHUS € OOpaTHOM CBS3bI0 MO MOCTPOCHHON
CTPYKTYpHOU cxeme, ucnoib3ys kpurepuil I'ypsuua u I quig noctpoenus rpadukoB nepexo HbIx
IIPOLIECCOB.
1. OcHOBHBIE MOHATHS TEOPUH ABTOMATHYECKOTO YITPABICHUS.
[TonsiTue 0O6paTHOI CBA3H.
Knaccudukanus cucteM aBTOMaTHYECKOTO YIIPaBICHHUS.
THUnoBbIE 3BEHBS CUCTEM ABTOMAaTHYECKOIO YIIPABICHUS.
[Tepenarounsie pyHkIMU coenuHeHUH 3BeHbeB CAY .
CucremMa aBTOMAaTHYECKOIO  pPETYJIUPOBAaHUS CKOPOCTH  BpalllEHUS  JIBUTaTells
IIOCTOSIHHOT'O TOKA.
7. AmnHanu3 cucTeM aBTOMaTHYECKOI'O YIPaBICHUS

ook wn

OO6paser 3a1aHul 715 BBIMOJHEHUS J1a00paTOPHBIX PabOT U MPUMEPHBIN MepeueHb BOMPOCOB IS
UX 3aIHUThI
«Jlaboparopnas pabota Ne 11. Ananuz aBrokosne0aHnil B HEMTUHEHHBIX CHCTEMaX aBTOMATUYECKOTO
PETYIIHPOBAHUS
Jnst 3amaHHON CTPYKTYPHOW CXEMBl HEMHEHHOW CHUCTEMBbI aBTOMATHUYECKOTO PperyIupOBaHUs
OTIPEICITUTh aMILUTATY]TY B YaCTOTY aBTOKOJICOAHUH METO0M TrapMOHHYECKOH JIMHEApH3aIHH.
1. Henuneitnsie s3mementsl CAY.
2. AHanu3 aBTOKOJIEOaHUH.
3. AJropuTM aHaJIM3a aBTOKOJIEOaHUH.

OOpa3zer1 3a1aHuii U1 BBITOJIHEHHS Ja00paTOPHBIX padOT M MPUMEPHBIH MepedeHb BOIPOCOB IS
UX 3aIUTHI
«Jlabopatopnas pabora Ne 12. MccnenoBanue HelMMHEHHON cucTeMBbl Ha (ha30BOM TIIOCKOCTH
Uccnenosats cucremy «XxuiHuk —xxeptsa» B I1I1I1. [TomyunTs rpadux pemenus, Gpa3oBbliii mOpTpeET.
1. VYpaBHenue pa3zoBoil TPAaCKTOPHH.
2. ®a30Bas TUIOCKOCTb.
3. MaremaTuueckuii MasTHUK.



4. Amnanoruu MCXKAY S9KOHOMHYCCKUMU 3aJjadaMi U MaTEMAaTUUICCKUM MasdTHHUKOM.

3.5 TunoBbie KOHTPOJIbHBIE 321aHUsI 1JIs1 IPOBeeHUs TeCTHPOBAHUS

@OHJI TECTOBBIX 33JaHUN 110 JUCLMIUIMHE COAEPKUT TECTOBBIE 3aJJaHUs, PacCIIpeIeICHHbIE 110
paszenaM U TeMaMm, ¢ yKa3aHHEeM UX KOJIMYeCTBa U TUIIA.

Crpykrypa (hoHIa TeCTOBBIX 3aJaHUN MO TUCIUIUINHE

Vnkatop KomnuectBo
JOCTHXKEHUS Tema B cooTBercTBUM ¢ PII/] Xapakrepuctuka T3 TBZZT;{BP:’;IX
KOMICTCHITHH ,
Tunsl T3
3nanue 3-013
3-3T3
OIIK-1.5 Tema 1.1. MaremaTtudeckoe monenupoBanue. iMutanmonnoe | YMeHHe 2 : %}?
OIIK-1.6 MoenupoBaHre. CTaTHCTHYECKOE MOICTHPOBAHNE Fasbik 1 (1) 3-0T3
omeIT aestenbHoctr/ | 3 —3T3
JNeHCTBUE
3Hanue 3-013
3-3T3
OIK-1.5 Tema l.g. OCHOBHBIE 3TaIlbl IOCTPOEHUS] MATEMAaTUYECKUX VMeHe 3-0T3
OIK-1.6 MoJIeIIelt pa3IMYHBIX CHCTEM | mporeccoB. Kinaccudukarms 3-3T3
Mojieneit HaBbik u (nin) 3-0T3
ombIT nesrensaocty/ | 3 — 3T3
JNeHCTBUE
3Hanue 3-013
3-3T3
OIK-1.5 Tema 2.1. MccnenoBaHue cTaTHUECKUX MOIl“eﬂeﬁ c VMeHHE 3-0T3
OIIK-1.6 HCIIOJIb30BAHUEM CPEJICTB BIYUCIUTEIBHON TEXHUKH C 3-3T3
ucnonbszoBanuem I1T1TT HaBbik u (nin) 3-0T3
ombIT nesrensaocty/ | 3 — 3T3
JNIEWCTBUE
3HaHue 3-013
3-3T3
OIIK-1.5 Tema 2.2. TlocTpoeHue MoJienel MpOCTEHINX TUHEHHBIX U YMmenue g : (3),;33
OIIK-1.6 HEJIMHEWHBIX JIEKTPUYECKUX LENEH IIOCTOSHHOTO TOKA Hasbik 1 (i) 3-0T3
omeIT aesrensHoctr/ | 3 —3T3
JNeCTBUE
3HaHue 3-013
3-3T3
OIK-1.5 Tema 2.3. [TocTpoeHne CTaTUYECKUX MOJENIEN 1O VMere 3-0T3
OITK-1.6 9KCIEPUMEHTAIBHBIM JaHHBIM. HTEeprionauus u 3-3T3
anmpoKcUMAaIus GyHKIHA Hageix u (umm) 3-0T3
omeIT aestenbHoctr/ | 3 —3T3
JNeCTBUE
3HaHue 3-013
3-3T3
OTK-1.5 Tema 2.4. [IpubnmxeHHOE BEIYMCIEHUE OIIPEAEIEHHbBIX VeHHE 3-0T3
OTK-1.6 HUHTETPAJIOB: KBAIpaTypHbIC ()OPMYIIEI C PABHOOTCTOSIIIAMHU 3-3T3
y3J1aMu HaBbik u (vin) 3-0T3
omebIT gesrensHocTr/ | 3 —3T3
neiicTBre
3HaHue 3-0r3
3-3T3
OTK-1.5 Tema 3.1. MonenupoBaHue alepruoIuIecKoro mporecca. VveHHe 3-0T13
OTK-1.6 MaremaTHueckre MO KoJIe0aTeIbHBIX TPOIECCOB U 3-3T3
JIBUTATEIS] IOCTOSTHHOTO TOKA HaBbik u (uin) 3-0T3
omebIT gesrenbHocTH/ | 3 —3T3
JNIeUCTBUE
OIIK-1.5 3naHue 3-0T3
OIIK-1.6 3-3T3




YMmenune

3-0T3

Tema 3.2. lunamuueckue monenu. [lonstue 3-3T3
3IEKTPOMEXaHUUECKOH, IEKTPOTrUAPABINIECKON U Hageix u (wmm) 3-0T13
3JIEKTPONTHEBMATUUECKON aHAJIOTUH ombIT gesrensaoctr/ | 3 — 3T3
JNeHCTBUE
3-0T3
3HaHue
3-3T3
Tema 3.3. MaremaTH4eckoe MOACTHPOBAHUE FICKTPHUCCKUX 3-0T3
OIIK-1.5 LeTel IePEMEHHOTO TOKA, NIEKTPUICCKUX MAIIIHH Vmenne 3313
OIIK-1.6 MOCTOSIHHOTO U MEPEMEHHOTO TOKa, TCHEPaTOpOB
N HaBbik u (vn) 3-0T3
JNEKTPUYCCKUX KOJICOAHUM, MATEMAaTHYCCKOTO MasiTHUKA
onbIT gesrensnocty/ | 3 —3T3
neiicTBre
3HaHUe 3-0T13
3-3T3
OIK-1.5 Tema 4.1. Cucremsl aBToMarnueckoro ynpasienus (CAY) u VMeHe 3-0T3
perymupoBanns (CAP). CAP ckopocTu BpameHHs IBUTATENS 3-3T3
OIIK-1.6
MOCTOSIHHOTO TOKa Hageik u (um) 3-0T3
onbIT gesarensnocty/ | 3 —3T3
neiicTBre
3HaHue 3-0T3
3-3T3
OIK-1.5 Tema 4.2. MaTeMaTHYECKHE MOJIEIM CHCTEM C VMeHe 3-0T3
OITK-1.6 pacnpeeieHHbBIMY NTapamMeTpaMu. JIMHUY 35eKTponepeiadn 3-3T3
' (JIDI). YpaBuenwue [Tyaccona Hageix u (umm) 3-0T3
onbIT gesrensnocty/ | 3 —3T3
JNeHCTBUE
3HaHue 3-0T3
3-3T3
3-0T3
OIIK-1.5 Tema 4.3. MaTemaTuyeckue MOJIENIH JUCKPETHBIX CUCTEM. YMenune 3-3T3
OIIK-1.6 Koneunsrit aBToMar Hapbik 11 (1) 3-0T3
ombIT gesrensHoctr/ | 3 — 3T3
JNeHCTBUE
3HaHue 3-0T13
3-3T3
. 3-0T3
OIIK-1.5 Tema 5.1. Henunelinpie 3J1eMEHTHI CHCTEM aBTOMATHYECKOTO YMenue 3_3T3
OIIK-1.6 perynupoBaHusi. AHANIN3 aBTOKOJIEOaHHA Hasbix 1 (wmn) 3-0T3
ombIT nesrensHocty/ | 3 —3T3
JNeCTBUE
3HaHue 3-0T3
3-3T3
. N 3-0T3
OIIK-1.5 Tema 5.2. UccnenoBanue HETMHEWHBIX CUCTEM Ha (ha30Boii Ymenue 3313
OIIK-1.6 TUTOCKOCTH Fasbik 1 (1) 3_0T3
onkIT gesrensnocty/ | 3 —3T3
JNeCTBUE
Hroro 126 - OT3
126 - 3T3

[Monusrit komrekT O T3 XxpaHUTCS B AIEKTPOHHON MH(POPMAIMOHHO-00pa30BaTeIbHOM cpesie
UpI'VIIC u obyuaromuiics ©UMEET BO3MOKHOCTh O3HAKOMHUTBHCS C JIEMOHCTPALIMOHHBIM BapHaHTOM

DT3.

Hwxe npuBenen oOpa3zelr THIIOBOTO BapHaHTa UTOTOBOTO TECTA, MPEYCMOTPEHHOTO padoyeid
POTPaMMOM TUCITUTUIUHBI.

1. YcTaHOBUTE COOTBETCTBHUE MCKAY MMPU3HAKOM MOACIIU U eé Knaccmbmcauﬂeﬁ.

1.MouHoOCTE MHOYXKECTBA COCTOSHUMN

A. CtaTuueckie U JTMHAMAYECKUE

2.YcoBHS ITepexo/1a U3 OJTHOTO COCTOSIHUS B
Apyroe

B. [lerepmunupoBaHHbIE U
CTOXAaCTHUYECKHUE

3.Bux BxoHOM nHDOpManun

C. HenpepbIBHBIE U AUCKPETHBIE




4.CrernieHb COOTBETCTBUS MEXK Iy Marematudeckoit | D. M3omopdubie 1 TOMOMOpdHBIE
MOJCJIbIO U pCAJIbHBIM OGBGKTOM
Ortgert: 1-A, 2-B, 3-C, 4-D.

2. Ycranosure MOPSAZIOK IEUCTBUM.

[Iporiecc MaTeMaTHYECKOTO MOICIIMPOBAHUS MOKHO YCIIOBHO Pa3Ie/iMuTh Ha 4 dTana:

1) Beigenenue OCHOBHBIX M OTOpachIBaHHUE BTOPOCTEIIEHHBIX (DAKTOPOB.

2) ®opMyIHpPOBKa 3aKOHOB, CBA3BIBAIOIINX OCHOBHBIC (PaKTOPHI.

3) MHccrnenoBanue MaTeMaTHYECKUX 3a/1a4, K KOTOPBIM ITPUBOMT MOCTPOCHHAS MaTeMaTHUYCCKast
MOJICIIb.

4) TlpoBepka ageKBaTHOCTH IMOCTPOCHHON MaTeMaTHYCCKON MOJICITH OIBITHBIM JIaHHBIM.

Orser: 1,2,3,4.

3. Jlomonuure.
Bemnuuna Aa = |A — a| HasbIBaeTCA. .....oouennan. ...
OtBeT: abCOIIIOTHASL TOTPEIIHOCTD.

4, JlonmoaHute.

[{udpa umcna Ha3pIBaeTCA BEPHOU (B IIMPOKOM CMBICIIE), €CIM a0CONFOTHAS MOTPEIIHOCTh 3TOTO
YHCIa HE IPEBOCXOMUT ............ paspsizaa, B KOTOPOM CTOMT HHdpa.

OTBeT: eINHULIEI

5. Boi6epuTe npaBUIIbHBIN OTBET.
OTnenuTh KOPeHb YpaBHEHUS COSX = 2X
A) [0;1]

B) [-1; 1]

C) [1; 2]

D) [2; 3]

6. JlomomHuTe.

Metoa, B KOTOPOM TOYHOE PEIICHUE MOKET OBITh MOTYUEHO JIMIIBX B PE3YyJIbTaTe MOBTOPEHUS
€IMHOOOPa3HbIX JIEUCTBUM, HA3BIBACTCH . .......

OTBeT: uTepalmoOHHbIN

7. HononHuTe.

Merto/1, OCHOBHasI HJiesl KOTOPOTO 3aKIIF0YAETCs B TOM, UTO Mpu BhraucieHuu (K+1)-ro mpubamkeHus
HEHM3BECTHOM X; YUYMTBIBAIOTCS yXe BoluucieHHble paHee (K+1)-e mpHONMMKEHUS X1; X2; ...} Xi_q1,
Ha3BIBACTCH.................

OtBet: MeTo 3eacis

8. JlomomxawuTe.
CremneHpb HHTEPIOIAIMOHHOTO MHOTOYJICHA HA ......... MEHBIIIE YUCIIA y3JI0B HHTEPIIOJISIIHUH.
OTBeT: eIUHUILY

9. Bri6epute npaBuibHBINA OTBET.

WNuTtepnonsuuonnsiit MHOTOWIEH Jlarpanka uist QyHKITMA, 33 TaHHON TaOJIMYIHO

X; 1 2 3 5
Vi 1 5 14 81
HMEET BU/I;




A)L;(x) =x3—-2x*+3x—1

B) Ly(x) = x* — 2x3 + 3x2 + 5x
C)Ly(x) =x3+2x2+3x+5

D) Ly(x) = 5x* — 14x3 + 81x2 + 1

10. JonosnHute.
NHTepnosaiuoHHbiil MHOTO4JIeH HbI0TOHA HCIIONIB3YETCSA, €CIIN Y3JIbl UHTEPIIOJSALNH . ... ..
OTBeT: paBHOY1aJIEHbI

11. Jomomanaure.
[locTaHoBKa 3ajaud MeTOJa HaMMeHbIMX KBaapartos: mns Qynkuuu Y = f(X), 3amannoit
TaOIMYHO, HAWUTH SMIUpPUYECKYI0  (opmyry y = f(x,a1, az, ...,apm), TaK, YTOOBI

cpeHeKBapaTuueckas norpemnocts S2 = Y(§; — y;)? 6bi1a ...
OTtBeT: MUHUMAaJIbHA

12 YcTaHoOBUTE COOTBETCTBHUE MCKAY OMIIMPUICCKUMU 3aBUCUMOCTAMU U criocodamu

CIIPAMIICHUA
A.y=a+E 1.Y:y,X=1,Y=a+bX
X X
1
2.Y==,X=x,Y=aX +b
y
B. y= 1 3.Y:£,X:1 =a-+bX
ax+b y X
4. Y = y,X—leaX+b
X
C.y=—2 5.y =2 x=1v_ax+b
ax+b y X

Ortser: A-1,2, B-3,4, C-5.

13. JononHuTe.

dopmyna S ~ f: fxX)dx =~ (yo oy Yy, oty 1) peanusyer..............

OTtBeT: MeTO/ Tpaneui

14. Ycranosure coorBercTBIE MekIy GOPMYIAMH M METOJAMH YHCICHHOTO HHTETPHPOBAHFS.

b - b;a 1. Meton
A-fa fx)dx = Do+y1+ya+-+Yn1) [IpSMOYTOTEHHKOB
B.f;f(x)dx ~ D-a (y0+yn YL Yy et Y 1) 2. Meron Tpanenuit
C. 3.MeTtox mapabo

h— 4. Merox Cumriicona
jf(x)dx ~ _(3’0 + Vom + 2(y2 + -+ Yom—2) + 41 + -+ Yam-1)
n=72m

Ortset: A-1, B-2, C-3,4.

15. Jlononuure.



Qopmyna Vi1 = VYn + h - f (%, V) ABAsSETCS OCHOBHOU (hopMyIoit meToza............
Ortser: Diinepa

16. BriGepuTe npaBuIIbHBIN OTBET

JlokanwpHas onenka Meroga Pynre-Kyrra yeTBepTOoro nopsiika TOUHOCTH UMEET BUI:
A) |r| < Ch®

B) |r| < Ch3

C)|r| <Ch*

D)|r| < Ch?

17. JononHure.

[Tpu MHTETPUPOBAHUH METOZIOM Diinepa Vns1 = Yn + Ay Ay, = b f (x5 Vi)
nuddepeHIanbHOro ypaBHeHUs: Y’ = Y * X ¢ Ha4albHBIM yciaoBueM x, = 0; yo = 1.5 Ha oTpeske
[0; 1.5] npu h = 0.25 Ay, paBHO..............

Ortger: 0.406

18. Y CcTaHOBUTE COOTBETCTBUE MEXY MU PEepeHIINATBLHBIM YPAaBHEHUEM U €T0 Pa3HOCTHON
CXEMOM.

Ay"+y+sin2x =0

1 2 1 .
Lyiviz T i (1 - p) t Yi15; = —Sin2x;
1 2 1 .

2.Yis157 1 Vi (4 - p) t Yi-15; = Sin2x;
1
3.Yis177 1 Vi
1
4Yiv177 T Vi

B.y" + 4y —sin2x =0

"no_ . — 2 1 .
Cy"—2y+sin2x =0 — ﬁ) + Vi1 = —Sin2x;

(-2
(-1

2 1 .
- ﬁ) tYic1,7 = sin2x;

Ortset: A-1, B-2, C-3,4.

19. Vcranosure coorsercTaie MEXy TUIIOBBIM 3BEHOM CHCTEMBI aBTOMAaTHYECKOTO YIIPaBJICHUS
U €ro nepeAaTouyHol pyHKIMEH.

AWp =k 1.3BeHO MPOMOPIMOHATBLHOTO ACHCTBHUS
2. luddepennupyroniee 38eHO

B. W(p) = kK 3.MHTerpupyromniee 36eH0

P
C.W(p) = — 4. AieproInYecKoe 3BeHO

Tp+1

-1 5.KonebarepHoe 3BEHO

D.W(p) T2p2+28Tp+1

Ortset: A-1,2, B-3, C-4, D-5.

20. Keiic
Jana cTpykTypHas cxema cucteMbl aBTomaTHueckoro ynpasieHus (CAY)
w.
— W) > 2(p) > Wsi(p) >
ke

20.1. Bribepete mpaBUIIbHBIN OTBET
[Tepenarounas Gyukuus W, (p) umeet BUI:



A) Wy (p) = Wi (p) - W (p) - W3(p) - k

B) Wi (p) = Wi(p) + W, (p) + W3(p)

C) Wy(p) = Wi(p) - Wy (p) - W3(p)

D) Wy (p) = W1(p) + W (p) + W3(p)) - k

20.2. JlomonmHuTe
CtpyKTypHas cxema NPEACTABIACT ............... COEJIMHEHUE 3BEHBEB.
OTBeT: BCTpEUHO-NIapaAIIICIbHOE

20.3. Bribepere mpaBUIIbHBIN OTBET
IMepenatounast GyHKIHS BCTPEUHO-MAPAILICIFHOTO COeUHEH s 3BeHbeB W (p) uMeeT BU:

N W) = HW—V%
B) W(p) = TTW.0)
C) W(p) = %
D) W) =

3.6 IlepeyeHb TeopeTHYECKUX BONMPOCOB K IK3aMEHY
(nIIs OTICHKY 3HAHMIH )
Paznen 1 «Ilonarue monenu, MoaeupoBanus. MaTeMaTuyecKue MOJIEIH

1.1. [Tonsitue Mmatematuueckoit Moaenu. Knaccudukamus mozaeneit. [lonsTie norpemHocTu
MOJIEJIMPOBAHUS, KIacCU(PHUKAIMS IOTPEIIHOCTEH, OCHOBHBIE METOJbl YMEHBIICHHUS
MOTPEIIHOCTEH.

1.2. OcHOBHBIE TPUHIMIIEI  PAa0OTBI  UCIONB3YyeMOW  BBIYMCIMTEIHHOH Cpelbl, €e
BO3MO>XHOCTH M HEJJOCTATKH, TIOPSAZOK IIPOBEIEHUS CTaHIaPTHBIX PacU€TOB.

Pa3nen 2 «Ctatnueckue THHEHHBIC U HEJIUHENHBIE MOJIEIIN)

2.1. OnpeneneHrie TpaHCICHISHTHOTO ypaBHeHUs. [ padrueckuii criocod penieHus
YPaBHEHHS.

2.2. Meroa ureparui.

2.3. Meroa HeroToHa.

2.4. DneMeHThI MaTpU4HOM anredpsl. Meton ["aycca. MaTtpudHslii crioco0.

2.5. UtepaiinoHHble METO/IbI PELLICHHsI TEPBOM 3a/1a4M JIMHEHHOH anreOpsl. MeTo 1 npocToi
utepaunu. Heo6xoanmple 1 10CTaTOUHbIE YCIOBUS CXOAUMOCTH METOa UTEPALIUiA.
Merton eiinens.

2.6. Pemenune BTOpOi#t 3anaun iuHEeHON anreOphl. [ToctaHOBKA BTOpOH 3a7auu TMHEHHOM
anreOpsl. TouHOE peleHrne BTOPOH 3a1auu TMHEHHOW anreOpbl. MeTo utepanuit ams
BTOPOI1 3a1a4u JIMHEHHOM anreOpshl.

2.7. IlocraHoBKa 3aaun MHTEpHOIALMU. HTeproaAMoHHbII MHOTrOWIeH Jlarpanika.
WNHuTepnonsauronHbil MHOTOWIEH HproToHa. CritailH-uHTEPIOIALs.

2.8. IlocranoBka 3a1aun annpoxkcumaruu. AuddepeHnnanbHplii METOA HAUMEHbBIITNX
KkBazpaTtoB. YacTHble ciiydau perpeccuil. uddepeHnnanbHblid, THTETPAIbHBIA METOT
HaMMEHBIIMX KBaApaToB. MeTo/] HAMMEHBIIUX KBAJPaTOB C 000OIIEHHBIMHU
KO3 UIIMEeHTaMH.

Pazpnen 3 «/IlmHamMuyeckrue MOACINY

3.1. [ToHATHE PNEKTPOMEXAHUIECKOH, FITEKTPOTHAPABINICCKON U IIEKTPOITHEBMATHIECKOM
AHAJIOTU I

3.2. UuciienHoe WHTETpHpOBaHUE W AU GEpPeHIIMPOBAHUE KBAIPAaTypHOH (HOpMYIIBI Ha
ocHOoBe MHorouieHa Jlarpanmxa. Meroz tpanenuii. Meton Cumiicona.



3.3. Onpenenenue ycroitunBoctu cucteM. Kpurepuu ycroitunBoctu ['ypsuria.

3.4. MaremaTHuecKkasi MOJIeb PelIeHUs OOBIKHOBEHHBIX AU (epeHInaTbHBIX YPaBHEHUH C
HavyaJbHBIMH ycIoBUsIMU. MeTobl Ditniepa u Pynre-Kyrra.

3.5. KpaeBas 3amaua. MeTo KOHEUHBIX Pa3HOCTEH. MeTOo/] MPOTOHKH.

Paznen 4 «CTpyKTypHOE MOJIETTUPOBAHUEY

Paznen

4.1.0OcHOBHBIEC TPUHIHIIBI PA0OTHI UCTIOIB3YEMON BBIYHCIUTEIBHON CPE/Ibl, €€ BOZMOKHOCTH
U HEJIOCTAaTKH, MOPSIOK IPOBEACHHS CTAHIAPTHBIX PACYETOB.

4.2.CuctemMbl aBTOMAaTHYECKOTO YIIPABJICHUS U PETYIUPOBAHMS JTHHEWHBIC U HEJTMHCHHBIE U
UX MOJEIMPOBaHUE.

4.3.MareMaTudecke MOJENU CUCTEM C paclipeieICHHbIMU TapaMeTpaMH.

4.4 Ypasuenue Ilyaccona.

4.5.ITpubmmxenHoe pemenne mudPpepeHInaIbHBIX YPaBHEHUH B YaCTHBIX TPOU3BOIHBIX.

4.6.MeTo/1 KOHEYHBIX PAa3HOCTEH AJIs ypaBHEHUH TEIUIONPOBOAHOCTH, KOJICOAHUN CTPYHBI U
Jlannaca.

4.7 Meton ceTok pemieHus nuddepeHnaibHbIX YPaBHEHUN B YaCTHBIX TPOU3BOIHBIX.

4.8.Cuctembl aBTOMaTtuyeckoro peryaupobanus (CAY).

4.9.Mopenu KOHEYHBIX aBTOMATOB.

4.10. Mouenu aBTOKOJIEOATEIBHBIX CUCTEM.

5. «MareMarn4eckoe MOJEIMPOBAHUE  HEIMHENUHBIX

CHCTEM  aBTOMATH4YCCKOI'O

pPEeryjinpoBaHus»

5.1. Henunetinbie 3neMeHTh CAY.

5.2. F'apmoHMYecKas TMHeapHu3alys HETMHEHHBIX 3JIEMEHTOB.
5.3. Anroputm aHaiiM3a aBTOKOJICOAHUMN.

5.4. VccnienoBanre HEJTMHEHHBIX CUCTEM Ha (Da30BOM IIIOCKOCTH.
5.5. MaremaTndeckuii MasTHHK.

5.6. Maremaru4deckas MOJCIb CUCTEMbI «XUIIHUK — KEPTBaY.

3.7 IlepevyeHb THMOBBIX MPOCTHIX MPAKTHYECKUX 3aJaHUI K IK3aMeHY
(1S OLICHKU YMEHUI)

1. IlpuBectu cucreMy K BUAY, IPUTOJHOMY JJISl pELICHUS] METOAOM UTEepaluii
X X, +2x3 +3x4 =1
3x1 —X, =X, —2x4 =—4;
2x1 +3x2 XX, = —6;
X, +2x2 +3x3 —Xy = 4.
2. HaiiTi HHTepBAI H30JISIMN KOPHS ypaBHeHHs X —3X+5=0.
3. 3anMcaTh MHTEPIIOJIALUOHHBIA MHOrOWIeH Jlarpanxka mo cieayonmm JaHHbIM
X -3 | 3 S)
f(x) | 7 4 9
4. 3amnucaTh MHTEPHOJSLMOHHBIN MHOrOWwIeH Hpl0TOHA 1O clieyronuM JaHHBIM
X [ -3 3|5
f(x) | 7 4 9
3.8 llepevyeHb THNOBBIX MPAKTHYECKHUX 3aJaHUH K IK3aMeHY
(m7s OLIEHKW HABBIKOB U (WIJIH) OTIBITA ACSITETHHOCTH)
1. Jns ynkuuu, 3agaHHON TaOIUYHO
X 1 2 3 4 5 6 7 8
y 2,3 7,5 14,9 24,2 35,5 48,3 62,9 78,8

107100paTh SMIUPUUECKYIO PopMyTy Y = f(X, a, b) C IByMs Tiapametpamu @ u bD.




1 dx
2. Bpruucnuthe npuOIMKEHHO J—l > C TOYHOCTBIO 6‘:1073, BOCIIOJIL30BaBIIMChL TOH H3
ol+X

dopmyn mpUOIMKEHHOTO WHTETPUPOBAHUS, KOTOpass MOTpeOyeT MeHblIero oo0bema
BBIYUCIICHUH. BBIYMCIUTD ONpeeeH bl HHTErpal TOYHO B CPABHUTH C MPUOJIMKEHHBIM €T0
3HA4YEHUEM.

3. UYwucnenno pemuts quddepeHnraIbHoe ypaBHEHHE

y’=l+x3, yH=1
2X

Ha OTpe3Ke [];2] c maroM h=0,2 meronom Oinepa. Haiitu Tounoe pemenue y=Yy(X) u
CPaBHHTH 3HAYCHUS TOYHOTO M TIPUOIMIKCHHBIX pellieHui B TOuke X = 2. HaiiTu abCcomoTHYIO 1
OTHOCHUTEJIbHYIO TOTPEIIHOCTH B 3TOM TOYKE. BBIYMCICHUS BECTH C YETBHIPbMS IECITUYHBIMU
3HAaKaMHU.

4. CocTaBUTh MOJIENb UCCIICIOBAHNS YPABHEHUS y" + 4y =3c0s5t s IIIII.

5. CocTaBUTh MaTEMAaTUYECKYIO MOJIENb ABIKEHHS TeJla MACCOM M NMPUKPEIVICHHOTO K MPYKHHKE
C )KECTKOCTBIO K (CHIION TpeHHS peHeOpeYb).

4. MeToanuecKkue MaTepuaJibl, onpeaeaaoine Npoueaypy oOueHUBAHUS
3HAHUH, YMEHUI, HABBIKOB U (MJIH) ONbITA 1eATEJIbHOCTH

B Tabnune mnpuBeAeHbI OMUCAaHUS MPOLEAYpP TMPOBEACHUS KOHTPOJIBbHO-OLIEHOYHBIX
MEPOTIPUITHI U MPOIIEAYpP OLICHUBAHUS PE3YJIbTaTOB OOYUECHHS C MIOMOIIBIO OLIEHOYHBIX CPEACTB B
COOTBETCTBUU C paboyeil mporpaMMoi AUCIUILITHHBL.

HaumeHnoBanue
OLIEHOMHOTO Omnucanust MPoLeTyphl IPOBEICHUS KOHTPOJIBHO-OLIEHOUHOTO MEPONPUATHS U MPOIIETYPhI
OILICHMBAHMUS PE3YNIbTAaTOB O0YUCHHUS
cpencTBa

[IpenogaBaTenb Ha YCTAHOBOYHOM 3aHSITUU JOBOJUT JI0 OOYYAIOIIUXCS: TEMbI, KOJIUYECTBO
3aJaHuil B KOHTpOJIbHOW pabore. KoHTposnbHas paboTa MO/DKHA OBITH BBITOJHCHA B
YCTAHOBJICHHBI CPOK M B COOTBETCTBUH C MpaBHIaMH K O(GOPMIICHHIO (TCKCTOBOW H
rpadudeckoii yacteit), chopmysupoanusiMu B [Tonoxenun «TpedoBanus Kk 0hOPMIICHUIO
TEKCTOBOH W TpaduiecKkod JOKyMeHTanuu. HOpMOKOHTPOJIB» B TOCIEIHEH peNaKIuu.
BrmonHeHHass KOHTpONbHas paboTa mepemaeTcs Ui TPOBEPKH IMPEMONABATEIIO B
yCTaHOBIICHHBIE Cpokd. Ecim KoHTponbHas paboTa BBITOTHEHA HE B COOTBETCTBHH C
YKa3aHUSMH WIH HE B TTOJTHOM 00beMe, OHa BO3BPAIIAaeTCs Ha JOpadOTKY

KonrponbHas padora

CobecenoBanue, MpeayCMOTPEHHOE pabouell MporpaMMoON JUCIUIUIMHBI, TPOBOJIUTCS Ha
MPaKTHYECKOM 3aHATHH. [IpenojaBaTenp Ha MPAKTUYECKOM 3aHSTHH, MPEIIECTBYIOIIEM
CobecenoBanue 3aHSITUIO IPOBEICHHUS KOHTPOJIS, JOBOIUT /IO 00YYAIONIUXCSl TEMY, BOIIPOCHI ISl HOATOTOBKU
K cobeceqioBaHuI0. Pe3ysbTaThl coOece0BaHMs MPETo/IaBaTelb JOBOAUT A0 00YUAOIINXCS
cpa3y Moclie 3aBepiieHus cobece0BaHus

[IpenoaBaTens HE MEHE, UM 3a HEJIENI0 J0 CPOKa PEIIeHuUs Kelc-3a1ad JOIDKEH JJOBECTH 10
Ketic-3amaua CcBeZIeHHS oOOydvaromuxcs TpejiaraeMele Kelc-3amaud. PemieHHble Kkeilic-3amaun B
Ha3HAYCHHBIN CPOK CHAIOTCS Ha MPOBEPKY MPETIOIaBATEIIO

3amura 1a60paTOpHBIX PabOT MPOBOAMTCSA BO BpeMs JTaOOPAaTOPHBIX 3aHATHH. Bo Bpems
MPOBEJICHUSI 3ALMUTHI J1a0OPATOPHON PabOThI MOJIB30BATHCS YUCOHUKAMH, CIIPABOYHUKAMH,
KOHCHEKTaMH JICKIUii, TETPaIsIMH HE Pa3pelieHo.

ITpenonasaresns Ha 1abopaTOpHOH padoTe, peIIECTBYIONIEH 3aHATHIO IPOBEICHHUS 3aLUThI
71a00paTOpHON PabOTHI, JOBOJUT A0 OOYYAIOIIMXCs: HOMEp 3alIMINAeMOH JabopaTopHOi
paboThI, BpeMs Ha 3alUTy J1ad0paTOpHOH paboTHI.

[MpenonaBarens uHOOPMHUPYET OOYdYaAIOIIMXCS O pe3ynbTarax 3allUThl J1abopaTOpHON
paboThI cpasy mocie ee KOHTPOJIbHO-O0IIEHOYHOT'O MEPOTIPHSTHS

JlaboparopHras pabota

Jnst opraHu3anMu M NOPOBEACHUS NPOMEKYTOYHOM aTTECTAallMd COCTaBIIAIOTCS THUIIOBBIE
KOHTPOJIbHBIE 3aJJaHUS UM HHBIE MaTepHalibl, HEOOXOJMMBbIE /IJIs OLIEHKU 3HAHUN, yMEHU, HABBIKOB
U (WJIK) OMBITa IEATENbHOCTH, XapaKTePU3YIOLINX Tanbl (OpMUPOBAHUS KOMIIETEHLIUN B IIpoliecce
OCBOECHMS 00pa30BaTEIBbHON MPOrpaMMBbI.

[lepeyeHp TEOpEeTHYECKHX BOIPOCOB M THUIIOBBIE INMPAKTHYECKUE 3aJaHUs PA3HOTO YPOBHS
CJIO)KHOCTH JJISl TIPOBEJCHHsI MPOMEXKYTOUHOM arTecTaluy OoOydarouiuecs MOJy4aioT B Hayaje



ceMecTpa d4epe3 dJIEKTPOHHYI HWHQopManroHHO-oO0pa3zoBarenbHyto cpeny Hpl'YIIC (uunbIit
KaOMHET 00yJaromerocs).

Onucanue npoueayp NpoBeaeHUsi IPOMEKYTOUHOM aTTecTauuu B popMe IK3aMeHa
U OIleHUBAHNS Pe3yJIbTATOB 00y4YeHHUsI
[TpomerxyTounas atTectanus B (opMe sK3aMeHa MPOBOIUTCS IMyTEM YCTHOTO coOece10BaHHs
1o OmiieTaM Win B GopMe KOMITBIOTEPHOTO TECTHPOBAHUSI.

[Ipu mpoBeseHMH TPOMEKYTOYHOH arrectauud B (opme coOeceoBaHUS OHIIETHI
COCTABJISIFOTCSL TAKUM 00pa3oM, YTOOBI KaXKIbIH M3 HUX BKIIIOYAJ B ce0sl TECOPETUYCCKHE BOIIPOCHI U
NPaKTUYCCKHUE 3aaHUS.

buner comepXuT: ABa TEOPETHUECKMX BOIpOca JJsl OLEHKW 3HaHuil. Teopermueckue
BOIIPOCHI BEIOWPAIOTCSI U3 TIEPEYHST BOIIPOCOB K 9K3aMEHY; /IBA MPAKTUYECKUX 3aJIaHMs: OJTHO U3 HUX
JUI OLUEHKH YMEHHUH (BBIOMpAeTcss M3 IMEpeyHs TUIOBBIX IMPOCTHIX MPAKTUYECKUX 3aJaHUi K
9K3aMEHY); APYroe MpaKTHYECKOE 3aJaHHe JUIsi OICHKH HAaBBIKOB M (WJIM) OMBITA JCATEIBHOCTH
(BBIOMpAIOTCA U3 IEPEYHS THUIIOBBIX MPAKTHUECKUX 33aJJaHUN K IK3aMEHY).

Pacnipenenenue TeoOpeTHUECKUX BOIIPOCOB M MPAKTUYCCKHUX 33JaHHI 110 SK3aMEHAIIHOHHBIM
OuyieTaM HaxXOJUTCS B 3aKPBITOM ISl 00ydaronmxcs qocTymne. Pa3paboTanHblii KOMIUIEKT OMIIETOB
(25-30 OueTOB) HE BBICTABISICTCS B 3JICKTPOHHYIO HH(DOPMAIMOHHO-00Pa30BaATEILHYIO CPENy
HpI'YIIC, a xpanutcs Ha Kadeape-pa3padoTanke (OHIOB OIICHOUYHBIX CPE/ICTB.

Ha sx3amene oOywaromuiicsi Oeper OWier, Juis MOATOTOBKU OTBETa HA HK3aMEHAI[MOHHBIN
Owiet oOyuaromeMycsi OTBOAUTCS BpeMs B mipejenax 45 munyT. B nporiecce oTBeTa oOyyvaromerocs
Ha BOIIPOCHI M 33JIaHusI OMJIETa, IPENo/IaBaTellb MOXKET 3a/1aBaTh JIOTIOJIHUTEILHBIC BOIIPOCHI.

Kaxnplii Bompoc/3amanue Ouiera OIEHHBAETCS IO YeThIpeXOaIbHOM cucTeMe, a jaiee
BBIUUCIISICTCS CpellHEe apU(PMETUYECKOE OIEHOK, MOJYYCHHBIX 3a KaXKIbli BOMPOC/3aJaHHE.
Cpennee apupMeTHIECKOE OIICHOK OKPYTIIAETCS JI0 LEJIO0T0 10 IMPaBUIaM OKPYTJICHUS

[Ipu mpoBeneHHM NPOMEKYTOUYHOH arTecTalud B (OPME KOMITBIOTEPHOTO TECTUPOBAHHMS
BapHUaHT TECTOBOTO 3aJjaHust PopMUpYeTCst U3 (POH/IA TECTOBBIX 3aIaHUH 110 JUCIUTUINHE CITyJaitHBIM
o0pa3om, Ho ¢ ycroBueM: 50 % 3aganuii JOIKHBI OBITH 3aAaHUSIMU OTKpbITOTrO THIA U 50 % 3a1anuit
— 3aKPBITOTO THIIA.

O0pa3sen IK3aMeHALIMOHHOTO OnJieTa

OK3aMeHaAlMOHHBIH Omyer Ne 1 Y1Bepxkuato:
no JUCHUILINHE «MaTeMaTHYecKoe MOJIeJTHPOBAHNE 3aBenyrommii kKadeapoi
CHCTEM M NPOILECCOB» «Matematukay UpI'YIIC

20 -20
Y9eOHBIA TOx

[TocTanoBka 3agaun nHTEpNOJANMY. IHTEpIONIAMOHHBI MHOTOUIEH JlarpaHika.
Mopenn KOHEUHBIX aBTOMATOB.

HaiiTy HHTepBaN H30JIALMH KOPHS ypaBHeHus X° —3X+5=0.
3amucaTh HHTEPIOJISIMOHHBI MHOTOWIEH HBI0TOHA MO ClIeAyIONM JaHHBIM

PwWDNE

X -3 | 3 5
f(x) | 7 4 9
5. UwucnenHo pemuts auddepeHnnaibHoe ypaBHEHHE

— Y .3 _
=2-+x°, yB=1
y'=5 y(@)

na orpeske [1;2] ¢ marom h=0,2 merozmom Diinepa. Haiitn Tounoe pemrerne y=Yy(X) u

CPaBHUTH 3HAUYEHHSI TOYHOTO U MPUOJIMKSHHBIX pEIlieHHi B Touke X = 2. HaliTi abCoMmoTHYIO
U OTHOCUTEIBHYIO IIOIPEIIHOCTH B OTOM TOYKE. DBpIUMCIEHUS BECTH C YETBIPBMS
JNECATUYHBIMU 3HAKAMM.




