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b1.0.13 MaremaTu4yeckoe MOAeIMPOBAHKE CUCTEM U MPOLECCOB

pabouyas mporpaMmMa JUCHMUILIAHBI
CrennanpHOCTR/HampaBieHrne noarotoBku — 23.05.05 CucreMbl obecriedeHus IBHKEHUS TI0€3/10B
Crernuanu3anus/mpoduiib — ABTOMaTHKA U TEIEMEXaHUKA Ha YKEJIE3HOIOPOKHOM TPAHCIOPTE
Kpanmuukanwst BeITycKHUKA — MH)KEHEp MyTel COOOIICHUS
®dopma u cpok 00yueHus — ouHas dhopma 5 1eT; 3aouHas ¢opma 6 et
Kadenpa-pa3zpaboTunk nporpammel — MaTemMaTrka

OO1mas TpyI0eMKOCTh B 3.€. — 3 DopMbI IPOMEKYTOYHON aTTECTANH
Yacos o yueoHOMY 1u1any (YII) — 108 ouHas popma oOydIeHU:

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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PabGouast mporpamma IUCHUIUIMHBI pa3paboTaHa B COOTBETCTBUU C (eaepalbHBIM
rOCYy/IapCTBEHHBIM 00pa30BaTeNbHBIM CTAHAAPTOM BBICHIETO OOpa30BaHUS — CHEIUAIUTET IO
crenanbHOCTH 23.05.05 Cuctembl obecrieueHHs] TBUKEHUS TTOE3/I0B, YTBEPKICHHBIM [Iprukazom
Muno6puayku Poccuu ot 27.03.2018 1. Ne 217.

[Iporpammy cocraBui(u):
K.T.H, JIOIICHT, 3aBEIyIONIUI Kadeapoii, TOIeHT

Pabouas mporpamma paccMOTpeHa U 0100peHa Ui UCIOIB30BaHUS B yUeOHOM IMpoliecce Ha
3acenanuu Kadeapsl «MaTemaTukay, IpoToKoa oT «21» mas 2024 r. Ne 11

3aB. xkadenpoii, K.T.H., TOLIEHT H.JI. PsGuenok

COI'TTACOBAHO

Kadenpa «ABTomMarnka, TeJIeMeXaHUKA U CBA3b», IPOTOKOI OT «21» mast 2024 r. Ne 11

3aB. kadenpoii, K. T. H., JOLEHT A.B. IlynsTsikoB



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

[EEN

b1.0.14 NmxeHepHas SKOJIOT U

2 Bb3.01(/1) BeimosmHeHNE BBITYCKHOM KBATU(UKAIIMOHHON padoThI

3 IIJIAHUPYEMBIE PE3YJbBTATBIOBYYEHUSA ITO AUCIUIIJIMHE,
COOTHECEHHBIE C TPEBOBAHUSAMMU K PE3YJIIBbTATAM OCBOEHUSA
OBPA3OBATEJIbHOM ITPOT'PAMMBI

Kon n Koa u HammMeHoBaHue
HAUMEHOBaHHE HHIMKATOPA JOCTUKEHHUS Ilnanupyemble pe3yJibTAThl 00y4eHUst
KOMIIETEHIIHH KOMIIETEHIIHH




OIIK-1.5 Ucnonb3yet 3HaTh: MaTEeMaTHIECKUE METOIbI U TIPUEMBI MOACIHPOBAHUS,
(u3nKO-MaTeMaTHICCKUH MPUMEHSIEMBIC JUTS PEIICHUS] HAYYHBIX, UCCIICIOBATEIBCKIX
ammapar A pa3paboTKu 3agau
OIIK-1 Cnocoben IIPOCTBHIX MAaTEMATHUYECKUX ‘YMeTh: OLICHUBATh PAa3IMYHbIE METOIbI PELICHUS 3aJa4l U
pemartsb MoJIeNel SIBIICHHI, TIPOIIECCOB | BRIOMPATh ONITUMAIBHBIN METOT
WH)XKEHEpHBIC 1 00BEKTOB IIPH 3aJJAHHBIX Bragers: mpuemMaMu 3ammcH pe3yibTaToOB MPOBEAEHHBIX
3412494 B JOIYIIEHNUAX U OTPaHUYEHHUAX | MCCIIeOBaHUI B TS pPMHUHAX IPEIMETHOH 0biacTu
po¢eCCHOHATBHOM 3HaTh: OCHOBHBIE METObl MATEMATHYECKOTO MOJIEIMPOBAHHUS,
JIESITEIbHOCTH C Kiaccu(pUKaIui MOJICIICH, METOTUKY TIPOBEICHUS
HCTOJIb30BaHUEM BBIYUCITUTEIBHBIX KCICPUMECHTOB M COCTABJICHUS
OIIK-1.6 Ucnonb3yeT MeToasI "
METOJIOB MaTeMAaTHYCCKUX MOJIEICH i 000CHOBAHUS MPUHSITUS
MaTeMaTHYeCKOro aHalInu3a U .
€CTECTBEHHBIX peTeHu
MOJICIIUPOBAHUSI JIst
HayK, YMeTh: npuMeHsTh U 3()(HEKTUBHO UCTIONIL30BATh
000CHOBaHHUS PUHATHS
MaTeMaTH4YeCKOro ereHuii B MOJYYCHHYI0 TEOPETUIECKYIO TIOATOTOBKY JJIsi 00OCHOBAaHUS
aHaM3a u P . MPUHATHS PEIICHHUS
po¢heCCHOHATBHOM
MOJICTAPOBAHHSA BrnaneTs: HaBRIKAMH MIPUMCHEHUS MATEMATHICCKIX METOIOB
JeSITeTbHOCTH N
U MOZEeJel; MeTOAaMHU aHaIMu3a MPOLECCOB Ul OCTPOCHUS
MX MAaTEMaTHYCCKUX MOJIEINCH i 000CHOBAHUS PUHATHS
peleHui

4 CTPYKTYPA U COAEPKAHUE JUCHUIIJIMHBI

Kon

OuHas ¢popma

3aounas gopma *Kox

HaumeHoBaHue pa3/1e/10B, TeM H
BH/IOB padoT

Cemectp

Yacsl Yacel HHIHKATOpa

Jlek

Ip | Ja6 | CP

Kype JAOCTHIKEHHUSI

Jexk | IIp | Jlad | CP
KOMIIeTeHIHU

1.0

Pa3znen 1. IlonssiTne Mmoaenu,
MO/JeJIUPOBAHUS.
MaremMaTu4eckue MoJaeJIu.

11

Tema 1.1. Maremarnueckoe
MOJIETUPOBAHUE.
HmutanponHoe
MOJIETUPOBAHUE.
CTaTHCTUYECKOE
MOJIETTUPOBaHUE

OIIK-1.5

3/ycT. 4 OIK-1.6

1.2

Tema 1.2. OCHOBHEIE 3TaIlbI
MOCTPOCHUS
MaTeMaTHYeCKuX  Mojejen
Pa3TUYHBIX cucTeEM u
npoueccoB. Knaccuduxarus
MoJenen

OIIK-1.5

1 3/ycr. 5 OIK-1.6

1.3

Jlabopatopuas padota Ne 1.
OcHOBHBIE TPUHITAIIBI
pabdoThI BBIYUCIUTENBHOU
cpensl. OJEeMEHTHl TEOpHH
HNOTPEIIHOCTEN

OIIK-1.5

3/ycr. 2 1 OIK-1.6

2.0

Paznen 2. Craruueckme
JUHeHHble U HeJHHeHHbIe
MOJ€eJH.

2.1

Tema 2.1. MHccnenosanue
CTaTUUECKUX  MOJEIeH ¢
HCIIOJIb30BaHUEM CpelCcTB
BBIYHCIINTEILHON TEXHHUKHU C
ucrons3oBanueM I1T1T1T

OIIK-1.5

3/ycr. 5 OITK-1.6

2.2

Tema 2.2. ITocTpoenue
Mojenen HIPOCTENIINX
JIMHEHHBIX W HEIWHEHWHBIX
BIIEKTPUIECKUX nemneu
MIOCTOSIHHOTO TOKa

OIIK-1.5

1 3/ycr. 5 OITK-1.6

2.3

Tema  2.3. Iloctpoenue
CTaTUYECKUX MoOjeded mo
9KCHEPUMEHTAIEHBIM
JMaHHBIM. VIHTepmonsamus wu
anmpoKcuMaIus GyHKIiA

OIIK-1.5

3/ycr. 2 4 OIK-1.6

2.4

Tema 2.4. IlpubnmxeHHoe
BBIUUCIICHHE OIpPEeNICHHbBIX

OIIK-1.5

1 3/yer. 5 OIK-1.6




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

Ounas ¢opma 3aouHnas ¢opma *Kon
KOH HanmeHoBaHnue pa3zeioB, T€EM H Yacel Yacel HHAUKATOpa
BH/I0B padoT Cemectp Jex | Tp | Jla6 | CP Kype Jex | Tp | Jla6 | CP JAOCTHKEHHS
KOMIIETEHIIUH
MHTETPAJOB: KBaJpaTypHbIC
(dhopmyibt c
PaBHOOTCTOSIIIUMH y3JIaMHU
2.5 | JlabopatopHas pabota Ne 2. OIK-15
YucneHHoe pelieHne 5 2 1 3/ycT. OHK-1.6
HEJIMHEHHBIX YpaBHEHUH '
2.6 | JlaboparopHas pabota Ne 3. OIK-15
YnciieHHOE pelIeHne CHCTEM 5 4 1 3/ycT. OHK-ll 6
JIMHCHHBIX YPABHEHUM '
2.7 | JlabopatopHas pabota Ne 4. OIMK-15
Ananms TaHHBIX. 5 2 1 3/ycT. OITK-1 ' 6
WuaTepnomnsmms '
2.8 | JlaboparopHas pabota Ne 5. OIIK-1.5
ArnmpoxcumManus QyHKITHHA 5 2 ! 3yer. 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. [luHaMu4eckKue
MO/IeJIH.
3.1 | Tema 3.1. MonenmupoBaHue
aTIepUOIIMYECKOTO TIPOIIECcCa.
MaremaTtnueckue  MOIENH OIIK-1.5
KOJIEOATENBHBIX MPOIECCOB U 5 1 1 3/yer. 5 OIIK-1.6
JIBUTATEIIS MTOCTOSTHHOTO
TOKa
3.2 | Tema 3.2. JluHaMHYeCKHE
MOJIEIH. ITonsartue
JIEKTPOMEXAHIMIECKOM, OIIK-1.5
SIEKTPOTHIPABIMUECKON | 5 ! ! 3yer. 5 OIIK-1.6
3JIEKTPOITHEBMATHUECKOM
AHAJIOT Uil
3.3 | Tema 3.3. Matemartuueckoe
MOJICITUPOBAHIE
IIEKTPHUUECKUX nenen
epeMeHHOTO TOKa,
IEKTPUIECKUX MaIluH 5 2 1 3/ycT. 2 4 8g§jg
MOCTOSIHHOTO U IEPEMEHHOTO
TOKa, TeHEepaTopoB
ANEKTPUYECKUX KOJEOAHMIA,
MaTeMaTHYeCKOTr0 MasiTHHKa
3.4 | JlaboparopHas pabora Ne 7.
YucieHHble METOIbI
pelieHus OOBIKHOBEHHBIX 5 4 1 3/ycT. 2 1 8g§jg
nuddepeHnnanbHbIX '
ypaBHEHUU
3.5 | Jlaboparopuas pabora Ne 8.
CeToYHBIIT METOX pEeUIeHUS
g depeHIaTbHBIX 5 4 1 3/ycr. 82&:12
ypaBHEHUM B YaCTHBIX '
MPOU3BOJIHBIX
3.6 | JIaboparopHuast padora Ne 9.
KomnerorepHoe OIIK-1.5
MOJIETTUPOBaHUE 5 2 1 3/yer. OIIK-1.6
arepHoIMueCcKOro mpoiiecca
4.0 | Pazpen 4. CrpykTypHOe
MO/IeJTMpPOBaHMeE.
4.1 | Tema 4.1. CucreMbl
ABTOMATHYECKOTO
yIpaBJIEeHUs (CAY) u 5 2 1 3/yer. 2 4 8g§:ig
perymupoBanus (CAP). CAP '
CKOPOCTH BpAICHUS




4 CTPYKTYPA U COAEPXAHUE JUCHUIIVINHBI

QOuHnas ¢opma 3aounas popma *Kon
KOH HanmeHoBaHnue pa3zeioB, T€EM H Yacwl Yacel HHAUKATOpa
BHJI0B padoT Cemectp Jex | Tp | Jla6 | CP Kype Jex | Tp | J1a6 | CP JAOCTHIKEHUS
KOMIIETEHIIUH
JIBUTATEIIS MTOCTOSIHHOTO
TOKa
4.2 | Tema 4.2. MaTtemaTH4eCKHe
MOJIeNu CUCTEM c
pacnpeaeieHHBIMU OIIK-1.5
napaMeTpamH. JIunun 5 2 ! 3/yer. 5 OIIK-1.6
anektponepenaun  (JIOII).
Ypasuenue Ilyaccona
4.3 | Tema 4.3. MaTeMaTHUYCCKHE OIK-15
MOJIEJIN TUCKPETHBIX CUCTEM. 5 1 3/ycT. 5 OHK-ll 6
Koneunslii aBTOMAT '
4.4 | Jlabopatopnas paborta Ne 10.
Uccnenosanne JIMHENHON OIIK-1.5
CHUCTEMBI aBTOMATHYECKOTO 5 4 1 3yer. OIIK-1.6
peryaupoBaHus
5.0 | Pa3nea 5. MaremaTrn4deckoe
MO/IeJIUpOBaHHe
HeJINHeHbIX cucTeM
ABTOMATHYECKOI0
peryimpoBaHusi.
51 | Tema 5.1. Henuneitabie
IJIEMEHTBI cHCTEM
ABTOMATHYECKOTO 5 1 1 3/ycT. 5 835:12
peryupoBaHusl. Awnanus '
aBTOKOJICOaHUI
5.2 | Tema 5.2. MHccraenoBanue
HEIMHEWHBIX ~ CHCTEM  Ha 5 1 3/ycT. 4 835:12
(haz0BOH TIIOCKOCTH '
5.3 | JlaboparopHas padora Ne 11.
AHanu3 aBTOKOJNcOaHUU B
HENTMHEHHBIX cucreMax 5 2 1 3/ycT. OIK-1.5
OIIK-1.6
ABTOMATHYECKOTO
peryinupoBaHus
5.4 | JlaboparopHas pabora Ne 12,
Uccnenosanne HeIWHENHON OIIK-1.5
CUCTEMBI Ha ¢a3oBoit 5 2 ! 3yer. OIIK-1.6
TUIOCKOCTH
dopma MIPOMEKYTOUHOU OIIK-1.5
aTTecTaluu — 9K3aMeH 5 36 3wz OIIK-1.6
KourponbHas pabora 5 3/3uMHss 10 8g§jg
Hroro wacos (6e3 yuéra
4acoB Ha MPOMEKYTOUHYIO 17 34 |21 6 6 | 78
aTTECTAIINIO)

5 ®OH/I OHNEHOYHbBIX CPEACTB JJIsA ITPOBEJIEHUA
TEKYIIETO KOHTPOJISI YCIIEBAEMOCTH U TIPOMEKYTOYHOM
ATTECTALUHU OBYYAROILIUXCA MO AUCIUIIJIIMHE

@DOHJ OLIEHOYHBIX CPEACTB AJIs IPOBEJECHUS TEKYIEro KOHTPOII YCIEBAEMOCTH U IPOMEXKYTOUHOM aTTecTaluu
0 AUCUHIUIMHE 0(OpMIIEH B BHE NpriioxkeHust Ne 1 k paboydeit mporpaMme AUCLMIUIMHBI M pa3MeNIeH B 3JIEKTPOHHON
nH(popManmoHHO-00pa3oBaTebHOM cpenie Y HUBEpCUTETa, JOCTYITHOW 00yYaroeMycst 4epe3 ero JMYHbIH KaOuHeT

6 YYHEBHO-METOANYECKOE U UTH®OPMALIMOHHOE OBECIIEYEHUE

T CIHUATLITAHBI

6.1 YueOHas quTeparypa

6.1.1 OcHoBHas TUTEpaTypa

Bubnmmorpadudeckoe onmcanme

Kom-Bo 3k3.
B OuOmoreke/
OHJIAMH




3apy6un, B. C. MaremaTrdecKoe MOJCIHPOBAHNE B TEXHUKE : y4€0. I 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.O. baymana, 2003. - 495c.
T'opbaues, A. M. Maremarndeckoe MOICTHPOBAHNE TPAHCIIOPTHBIX
aBTOMATH3UPOBAHHEIX TEXHOJOTHYECKUX KOMIUICKCOB : SJIEKTPOHHOE yueOHOe
6.1.1.2 mocobue / A. M. T'opbages, H. 10. Bopo6eii. — Cankt-IletepOypr : [II'YIIC, 2022. Omnnaitn
— 48 c. — URL: https://e.lanbook.com/book/264632 (nata oOparieHus:
15.04.2024). — TeKcT : 3JeKTPOHHBIH.
6.1.2 JlonoJHUTEIbHAS JUTEPATYpa
Kon-Bo 3Kk3.
bubnunorpadpuueckoe onucanue B Oubmnoreke/
OHJIANH
6121 barnyesa, X. H. MatemaTnyeckoe MOAEIUPOBAHNUE CUCTEM U MIPOIIECCOB : 133
T npaktukyMm / X. H. Barnyesa, A. B. baenxaesa. Upxkyrck : UpI'VIIC, 2016. - 68c.
Barnyesa, Xanga HumaesHa MoaenpoBaare THHAMHYECKIX CHCTEM : y4eO.
6.1.2.2 nocobue / X. H. Barayesa, A. B. bacaxaea ; dezep. areHTCTBO XK.-JI. TPAHCIL.. 230
Wpxyrcxk : UpI'VIIC, 2011. - 143c.
Bospkuna, ['anmaa [lerpoBHa Uncnennsie MeToas! : yued. mocobue / I I1.
6.1.2.3 Bospkuna, X. H. barnyesa, T. JI. Anekceea ; denep. areHTCTBO XK. -A. TPAHCIL., 210

HpxyT. roc. yH-T myTeit cooom.. Upkyrck : UpI' VIIC, 2011. - 158c.

6.1.3 YueOHO-MeTOAMYECKHE PA3PA0OTKH (B T. Y. /ISl CAMOCTOSITEIbHOH PadoThl 00y4aOLIUXCS)

Kon-Bo 3Kk3.
bubaunorpadpuueckoe onucanue B Oubmnorexe/
OHJIANH

Psi6uenox H.JI. Meroguueckue ykazaHus 1mo n3ydeHuro nucruminabl 51.0.13
MaremMaTuueckoe MOJIEIMPOBAHNE CUCTEM U MPOLIECCOB MO CIENHaIbLHOCTH
23.05.05 Cucremsl oOecricUeHHS IBHKCHUS TTOE3/10B, CIICIIUATH3AINH
DIeKTPOCHAOKESHHE JKEIIC3HBIX I0POT, ABTOMAaTHKA M TEIIEMEXaHUKa Ha

6.1.3.1 KEJIE3HOJOPOKHOM TpaHcTopTe, TelnekOMMYHHKAllMOHHBIE CUCTEMBI U CETH Owunaiin
KEJIE3HOJIOPOKHOTO TPAHCIIOPTa, PaguoTexHuueckne cucTeMsl Ha
xene3noopoxHoM tpancnopte / H.JL. Psa6uenok; UpkyT. roc. yH-T myTeit coo0r. —
Wpxyrck: UpI'YIIC, 2023. — 13 c. - Tekcr: anexrponHsrit. - URL:
https://www.irgups.ru/eis/for_site/umkd_files/mu_48643 1417 2024 1 signed.pdf
6.2 Pecypchbl nH(pOpManMOHHO-TEeJIeKOMMYHUKAINOHHOI ceTn «UHTepHET»
6.2.1 ‘ OnekTpoHHO-O0uOIMoTewHas cucreMa «M3mgarenseTBo JlaHby, https://e.lanbook.com/
6.3 IlporpammHoOe o0ecnieueHre 1 HHPOPMALMOHHBbIE CIIPABOYHbIE CHCTEMbI
6.3.1 ba3oBoe nporpamMmMHoe o0ecrieyeHue
6311 Microsoft Windows Professional 10, rocymapctBeHHbIi KOHTpakT oT 20.07.2021 Ne
T 0334100010021000013-01
6312 g/iicrosoft Office Russian 2010, rocymapctBenHbi KoHTpakT oT 20.07.2021 Ne 0334100010021000013 -
6.3.1.3 F_oxitReadc?r, cBOOOIHO pacrpocTpaHsieMoe mporpaMMHoe obecnieuenue http:/free-software.com.ua/pdf-
T viewer/foxit-reader/
Adobe Acrobat Reader DC cBoOomHO pacmpocTpaHsieMOe TpPOTpaMMHOE — oOecreueHue
6.3.1.4 . .
https://get.adobe.com/ru/reader/enterprise/
Supexc. Bpaysep. IlpuknagHoe mnporpamMmHoe obecriedeHne oOmero HasHadeHus, OQucHble
6.3.1.5 MIPHUJIOKCHUS, TUICH3HUSA — CBOOOIHO paclpocTpaHseMoe MporpaMMHOe obecniedeHne 1o JiuneH3uu BSD
License
6.3.2 Cnenuaau3upoBaHHOE MPOrPaMMHoe o0ecrnieyeHne
6321 MathCAD _student 15.0 Academic License, Customer Number 434692, kontpakt 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.
6323 MatLab Classroom, R2010a, R2010b, smmensus ot 16.03.2011 Ne 689810, TK Ne
T 0334100010011000032-00000756-01
6.3.2.4 Simulink Classroom R2010a, R2010b, munenzus Ne 689810 cereBast, rocy1apCTBEHHBIH KOHTPAKT OT
T 06.07.2011 Ne334100010011000114-0000756-01
6.3.3 UndopmanuoHHbie CIPABOYHbIE CHCTEMbI
6.3.3.1 | He npexycMoTpeHsI
6.4 IIpaBoBBIE H HOPMATHBHBIE JOKYMEHTBI
6.4.1 ‘ He npenycmoTpenst

7 OMIUCAHUE MATEPUAJIBHO-TEXHUYECKOU BA3bI,

HEOBXOJINMOM JIJIsSI OCYIIECTBJEHHS YYEBHOI'O ITPOIIECCA

MO JUCHMILINHE




Kopnyca A, b, B, T, /I, E UpI'VIIC naxonsTcs no aapecy r. Upkyrck, yi. UepHsimeBckoro, 1. 15;
kopryc JI UpI'YIIC naxomgutcs — no agpecy r. Upkyrtck, yi. JlepmonTosa, 1.80

VYuebnas aynuropus [-301 ams npoBeaeHHs JEKIIMOHHBIX U IPAKTHYECKUX 3aHATHH, 1a00paTopHBIX padoT,
IPYIIIOBBIX U MHAMBUIYAILHBIX KOHCYJIBTAIMH, KypCOBOTO IMIPOSKTHPOBAHHMS (BBIIIOIHEHHS KYPCOBBIX
pabort), TeKymero KOHTPOJIS B MPOMEKYTOUHOH aTTecTanni. OcHOBHOE 000pyIOBaHUE!
CHeHANH3UPOBaHHAs MeOeTb, MyIbTHMEIHAIPOCKTOP, (HOYTOYK epeHOCHOH). {7 mpoBeneHns 3aHsITHI
MMEIOTCS y4eOHO-HarIsJHble NocoOus (TIaKaThl).

VYuebnas ayauropus ['-305 mis mpoBeneHNs TEKINOHHBIX U MPAKTHIECKUAX 3aHATHH, TaO0OpaTOpHBIX padoT,
IPYIIIOBBIX U MHAMBUIYAILHBIX KOHCYJIBTAIMH, KypCOBOTO IMIPOSKTHPOBAHHMS (BBIIIOIHEHHS KYPCOBBIX
paborT), TeKymero KOHTPOJIS B MPOMEKYTOUHOH aTTecTannd. OcHOBHOE 000pyIOBaHUE!
CHeNHaTH3UPOBaHHAs MeOelb, MyITbTHMEINANIPOSKTOP, (HOyTOYK mepeHocHO). I mpoBeIeHHS 3aHATHIA
MMEIOTCS y4eOHO-HarIsJHble Hoco0us (TUIaKaThl).

VYuebnas aymurtopus I'-309 s mpoBeneHns TEKINOHHBIX U MIPAKTHIECKHUX 3aHATHI, 1a00paToOpHBIX padoT,
IPYIIIOBEIX M MHIMBUIYAILHBIX KOHCYJIBTALMI, KypCOBOTO MIPOSKTHPOBAHUS (BBIIIOIHEHUS KYyPCOBBIX
pabort), TeKymero KOHTPOJIS B MPOMEKYTOUHOH aTTecTanni. OcHOBHOE 000pyIOBaHUE!
CHeNHANH3UPOBaHHAs MeOeTh, MyITbTHMEINAIIPOCKTOP, IKPaH, (HOYTOYK IEpEHOCHOMH).

YuebHas ayauropus ['-313 ms npoBeneHNs IEKIMOHHBIX W MPAaKTUIECKUX 3aHATHI, 1a00paToOpHBIX padoT,
IPYIIIOBBIX M MHAMBUIYAILHBIX KOHCYJIBTAIMH, KypCOBOTO IMPOSKTHPOBAHHMS (BBIIIOIHEHHS KYPCOBBIX
pabort), TeKymero KOHTPOJIS U MPOMEKYTOUHOH aTTecTanni. OcHOBHOE 000pyIOBaHUE!
CIICIIMATM3UPOBaHHAs MeOeb, MyJIbTHMEIHAIPOCKTOP, KpaH, (HOyTOYK IEPEHOCHON).

VYuebnast ayauropus ['-315 uis mpoBeieHns IPaKTUUECKHUX 3aHATHH, 1a00paTOPHBIX PabOT, TPYIIIOBBIX U
WHIMBHIYaJIbHBIX KOHCYJIBTALUH, KypCOBOTO MPOEKTUPOBAHUS (BBITOJHEHHUS KYPCOBBIX paboT), TEKYIIEro
KOHTPOJISL ¥ TIPOMEKYTOYHOH arTectannii OCHOBHOE 000pyIOBaHNUE: CIIEIUATM3UPOBaHHAS MeOeb,
KOMITBIOTEPHI C TTOJKITIOUCHNEM K ceTH VIHTepHeT, 00ecednBaloIue JOCTYII B 3JIEKTPOHHYIO
nHpopMannoHHO-00pa3oBaTenpHyto cpexy Vpl YIIC.

VYuebnast ayauropus ['-307 1uis mpoBeieHNs IPaKTUUECKUX 3aHATHH, 1a00paTOPHBIX PabOT, TPYIIIOBBIX U
WHMBUIYaJIbHBIX KOHCYJIBTAIUI, KypCOBOTO IPOSKTUPOBAHHUS (BBIIOJHEHHS KYPCOBBIX paboT), TEKYLIETro
KOHTPOJISL X IPOMEXYTOYHOI aTTecTanuu. OCHOBHOE 000pyIOBaHHE: CIIeHaIn3HpOBaHHAs MeOeb,
KOMIIBIOTEPHI C OAKIIOYEHHEM K ceTH MHTepHeT, 00eceunBaoIie JOCTYII B ICKTPOHHYIO
nHpOopMannoHHO-00pa3oBaTensHYyI0 cpeny Mpl YIIC, yaeOHO-HArIAgHbIe TOCOOUS (TTAKATHI).

[TomemeHust U1t cCaMOCTOSTENBHON paboThl 00YUYaIOIIMXCsI OCHAIICHBI KOMITBIOTEPHOW TEXHUKOM,
MOAKIIIOYEHHOH K MH(OPMALIMOHHO-TEIEKOMMYHHKAIIMOHHOM ceTH «IHTepHeT», U 00eCIeYeHBI T0CTYIIOM B
3JEKTPOHHYI0 HHPOpMaInOoHHO-00pa3oBaTensHyI0 cpeny Upl YIIC. [Tomemenns 11 caMOCTOSTETHHOM
paboThHI 00yUAIOIIHXCS:

— YUTAIBHBIC 3aJIbI;

— y4eOHbIe 3aIbl BEIYUCIUTENBHON Texaukn A-401, A-509, A-513, A-516, 1-501, A-503, 1-505, 1-507;

— IOMEIIEHUS U1 XPaHEeHUs B POPIIIAKTHIECKOT0 00CITy)KUBaHus yaeOHOTro 00opymoBanus — A-521

8§ METOANYECKHUE YKA3AHUSA IS OBYYAIOIIUXCA
11O OCBOEHMIO T CIIAIIJIMHBI

Bun yue6HOM
JIeSITETIbHOCTH

Opranuzanus yaeOHOH 1eSTeIbHOCTH 00yJaroImerocs

Jlexmust (ot matmHCKOTO «lection» — dYTeHWe) — BHJ ayAHTOPHBIX YUEOHBIX 3aHATHH.
Jlexmust: 3akiambiBaeT OCHOBHI HAYYHBIX 3HAaHUH B CHCTEMAaTH3WPOBAHHOM, MOCIIEIOBATEIBHON,
000011IeHHON (hOpME; PACKPHIBACT COCTOSIHUE M MEPCIEKTUBBI Pa3BUTH COOTBETCTBYIOIIEH
00J7aCTH HAYKH U TEXHUKU; KOHICHTPUPYET BHUMAaHUE OOYYarOIIUXCsS HAa HAuOOJEE CIIOKHBIX,
Y3JIOBBIX BOIPOCAX; CTUMYJIMPYET MO3HABATEIBHYIO aKTHBHOCTD 00YYarOIIUXCS.

Bo Bpems JNeKIMOHHBIX 3aHATHH OOydYaIOUIMHCSA [OMKEH YMETh CKOHIIEHTPHUPOBATH
BHHMAaHHE HA H3ydYaeMbIX MpoOJieMax M BKIIOYHTH B PabOTy BCE BHIBI MaMSTH: CIOBECHYIO,
00pa3Hy0 ¥ MOTOPHO-IBUTaTE/IbHY0. J[Jisi 3TOr0 BeCh MaTepuall, M3JlaraeMblil PEroaaBaTelieM,
oOygaronieMycss HEOOXOIUMO KOHCIIEKTHPOBaTh. Ha MONAX KOHCHEKTa CleqyeT IIOMedYaTh
BOTIPOCHI, BBIJCIICHHBIC OOYYalOMMMCS IS KOHCYJNBTAIlMH C IIperojaBaTelieM. BEIBOIEI,

.HGKIII/ISI TMOJIYYCHHBIC B BUC q)OpMyJ'I, PCKOMEHAYCTCA B KOHCIICKTC NOAYCPKUBATH UJIN O6BO,HI/ITL paMKOﬁ,

4yToOBl JIydIle 3alOMHHANNCH. [lOJIE3HO COCTAaBUTh KpaTKWil CIPAaBOYHMK, COZIEPIKaIlUi
oTpe/ieTIeHUs] Ba)KHEHIINX MOHATHH Jiekunu. K KaxoMy 3aHATHIO cleqyeT pa3o0paTb MaTepHal
mpenslayImel Jexmun. M3ywas marepwan 1O y4eOHWKY WM KOHCIIEKTY JIEKIWH, CIeayeT
NIEPEXOJIUTD K CIEAYIOLEMY BOIIPOCY TOJILKO B TOM CJlydae, KOIZla XOpPOLIO YCBOEH MPEeAbL Iy
BOTIpOC. Psi/1 BOIPOCOB TMCIUIUIMHEI MOXKET OBITh BERIHECEH Ha CAMOCTOSITETIbHOE H3yueHue. Takoe
3amaHne TpeOyeT ONepaTUBHOTO BHIIOTHEHHUS. B KOHCTIekTe JIeKIHif He0OX0IUMO OCTaBUTh MECTO
JUI OCBELICHHS YHOMSHYTHIX BONPOcoB. OOO3HAYUTH BOIPOCHI, TEPMHUHBI, MaTepHall, KOTOPBIHA
BBI3BIBAET TPYJHOCTH, IOMETUTH U NONBITATLCS HANTH OTBET B peKOMeHAYyeMoM nuteparype. Ecin
CaMOCTOSTENILHO He yJaeTcst pa3o0paThesl B MaTtepuale, To He00X0uMo chopMyIHpOBaTh BOIIPOC
U 33/1aTh NIPENOAABATENI0 HA KOHCYJIBTAIY, HA MPAKTUYECKOM 3aHITUU




IIpaktuueckoe
3aHATHE

ITpakTHyeckoe 3aHATHE — BUA ayJUTOPHBIX y4eOHBIX 3aHATHH, LIeJICHANpaBiIeHHas Gopma
OpraHu3aly y4eOHOro mpolecca, [Py peaau3alud KOTOpol o0ydaromuecst 1o 3aJaHu0 U 0]
PYKOBOJICTBOM IMpEIOAaBaTeNs BBIIOJIHSIOT NpaKTHYecKue 3azanus. [IpakTuyeckue 3amaHus
HanpasjeHbl Ha yriyOleHHe HAyYHO-TEOPETHYECKUX 3HAHMHW W OBIIAJICHHE OINpPEICIICHHBIMU
MeToaMH paboThl, B MPOLIECCE KOTOPBIX BHIPA0ATHIBAIOTCSI YMEHUSI U HABBIKU BBITIOJIHEHUS TEX
WIN HMHBIX y4eOHBIX AeWCTBHMI B naHHOW cdepe Hayku. [IpakThueckue 3aHSATHSA pPa3BUBAIOT
Hay4yHOE MBIIUICHHE ¥ pedb, MO3BOJIIOT NPOBEPUTH 3HAHUS OOYYAIOIIMXCS, BBICTYIAIOT Kak
CpeICTBa OIePAaTHBHOM 0OpaTHOM CBSA3M; 1IeNb NPAKTHYECKUX 3aHATHH — YIIIyOJIATh, pacIIUpsTh,
JeTaIM3NPOBATh 3HAHHS, IMONyYCHHBIE HA JIGKIWH, B OOOOIIEHHOH (opMe W CONeHCTBOBATH
BEIPAOOTKE HABBIKOB MPO(ECCHOHANBHOMN NeSATETFHOCTH.

Ha mnpakTH4eckux 3aHATHAX MOAPOOHO PAaCCMATPHUBAIOTCS OCHOBHBIE  BOIIPOCHI
JMCUHUILIMHBL, pa30HpaloTcsi OCHOBHBIE TUITHI 331a4. K Ka)KTOMy PaKTHYECKOMY 3aHATHIO CIICAYeT
3apaHee CaMOCTOSTENILHO BBHIIOJHUTH JOMAIIHEE 3aJJaHue M BBIYYUTDH JIEKIMOHHBIH MaTepHal K
crnenyromei reme. CucreMaTniecKoe BINOJIHEHHE JOMAITHUX 3aJlaHui 00s3aTeNIbHO U SIBIISETCS
Ba)XHBIM (paKTOPOM, CIIOCOOCTBYIOIIMM YCIEIIHOMY YCBOCHHUIO TUCIUIUIMHBI

JlabopaTopHras
pabota

OCHOBHO [1eJTBI0 TA0OPaTOPHBIX PadoT ABISETCS TEOPETHIECKOe 000CHOBAHNUE, HATITIIHOE
W/WIM 9KCHEPUMEHTAIbHOE MOATBEPXKICHUE W/WINM MPOBEPKA CYMIECTBEHHBIX TEOPETHUECKUX
MOJIOXKEHUH (3aKOHOB, 3aKOHOMEpPHOCTEHl) aHaIN3 CYIIECTBYIOUIMX METOJUK U METOJOB HUX
peammzan ¥ T.0. OHM 3aHMMAlOT NPEHMYIIECTBEHHOE MECTO IPH HW3YYEHHM JUCIHUIUINH
00513aTeNIbHOM YaCTH U YacTH, (PopMUPYyeMOil ydacTHUKaMK 00pa30BaTeIbHBIX OTHOIICHHH biioka
1.

HUcxons 3 uenu, conepkaHueM J1ab0paTOPHBIX PadOT MOTYT OBITh:

- DKCIIEpUMEHTaJIbHas TPOBepKa GopMyJ1, METOIMK pacyueTa;

- IPOBEICHHE HATYPHBIX H3MEPEHHI CBONCTB, pabO4HX ITapaMeTpPOB, PEXKUMOB padOTHI IpH
MIOMOIIHX JIADOPaTOPHOTO 00OPYAOBAHUS /WU CTCHAOB U MAKETOB;

- 03HAaKOMJICHHE, aHAJIN3 M TEOPETUIECKHE BHIKIAJKH M0 YCTPOHCTBY, IPUHIUITY ACHCTBUS
u crioco6am 00CITy)KMBaHHS aIllapaToB, JeTaleil MallliH, MEXaHU3MOB, IIPOLIECCOB, MPOTEKAIOIINX
B HHX IIPU 3TOM H T.1.;

- HarjsigHas rpadudeckas MHTEpPIpETays depTexei, cxeM, 0OBbEMHBIX MOBEPXHOCTEH 1
T.JI., BOCIIPOM3BOJIMMBIX C IOMOIIBIO CIIEIHAIN3UPOBAHHOTO IIPOrPaMMHOTO 00ECIICYEeHUS;

- UMUTAIlMOHHOE MOJEIHPOBAHUE MPOLECCOB, MPOTEKAIOMUX B CIOXHBIX XMMHUYECKHX,
(bU3MYECKUX, MEXaHHYECKHX, JICKTPUIECKUX U IIp. 00BbEKTaxX;

- HarJIAgHOE NpeACTaBlIeHHe O paboTe NepcoHala KOHKPETHON OpraHu3aluMd WM
nonpaznenenust OAO «PXK/I» mocpencTBOM MOJIEINPOBaHUS IITATHRIX M BHEIITATHBIX CUTYAIHH
B BUPTYaJIbHBIX ClIENNaIN3NpOBaHHEIX APM (aBTOMaTH3MPOBaHHBIX paO0OYNX MECT);

- YCTaHOBJIEHHE W IOJTBEPKACHHE 3aKOHOMEPHOCTEH (ITyTeM CpaBHEHHMS MPOBEJCHHOTO
9KCTIEPUMEHTA U PACCUUTAHHBIX 3HAUCHNH) U T.JI.;

- O3HAaKOMJIEHHE C METOJHMKAaMH MPOBEICHUS AKCIIEPUMEHTOB, HAIJISAHBIM YCTPOHCTBOM
CTEH/-MaKeTOB H IIp.;

- YCTaHOBJICHNE CBOWCTB BEIIECTB, MX KAYECTBEHHBIX M KOJIMUECTBEHHBIX XapaKTEPUCTHK;

- aHaJIM3 pa3JIMuHbIX XapaKTEPUCTUK MPOIECCOB, B TOM YHCIIE TPOU3BOJCTBEHHBIX M MHBIX
IIPOIIECCOB,

- pacdeT mapaMeTpOB DPA3IUYHBIX SBICHUI M MPOIECCOB, CMOAEIMPOBATH KOTOPHIE HE
BO3MOXKHO B pEaJIbHBIX YCJIOBUSX (HAaIIpUMep, Ype3BbIYaliHbIe CUTYAIUH U TIP.);

- HaOJIIOIGHNE Pa3BUTHS SABJICHUH, IPOLIECCOB U JP.

JlonyckaeTcs MHOE cojep)KaHue J1abopaTopHbIX padoT, eciik 3TO OyAeT crocoOCTBOBATH
peanmzanyy eel u 3a1a4 AUCIUTUIMHBL 1 GOPMHUPOBAHHUIO COOTBETCTBYIOINX KOMIIETEHIIUH.

Mo xapakTepy BBIIOJIHIEMBIX J1a00PaTOPHBIX PAOOT BO3MOKHBI:

- O3HAaKOMHUTEJbHbIE palbOTBI, HCIONB3yeMbIE [UI  3aKpeIUIeHUs  W3yYEHHOTo
TEOPETHYECKOTO MaTepHalIbl;

- aHAINTHYECKHE paboThI, UCTIONb3yeMbIe JUIS MOJy4YeHHs HOBOM MH(pOPMAaIMK Ha OCHOBE
(hopMann30BaHHBIX METOIOB,;

- TBOpUYECKHE PabOTHI, OPUEHTHPOBAHHBIE HA CAMOCTOSATENIFHBIN BEIOOP ITOIXOA0B PEIICHHS
3azad.

[Ipexne, WeM NPUCTYNHTH K JTa0OPATOPHBIM 3aHATHAM, OOyJaromMMCS HEO0O0XOANMO
MIOBTOPUTH TEOPETHUECKUN MaTepHal mo Teme pabothl. Kaxkmas maboparopras paboTa ocHaieHa
METOJIMYECKHMH YKa3aHUSIMH, pa3pa0doTaHHBIMU MPEoJaBaTeNSIMH, BEYIIUMH JUCHUILIUHY

CaMocTosTenbpHas
pabota

OOyueHne mo AWCHMILINHE «MaTeMaTH4ecKoe MOJEIIUPOBAHHE CUCTEM M IPOIIECCOBY
MpeIycMaTpuBaeT aKTHBHYIO CaMOCTOSITENbHYIO padoTy oOydaromerocs. B pasmene 4 paboueit
IIporpaMmBel, KOTOpBIﬁ Ha3bIBACTCA «CprKTypa U COJACPKAHUC JUCHUIIIMHBI), BCE€ YacChbl
CaMOCTOSTENIbHOM PaboThl paclucaHbl 10 TEMaM M BONpOCaM, a TaKXKe yKazaHa HeoOXoanmas
ydeOHas TuTeparypa: o0yJaronuics n3yvdaeT yueOHbI MaTepua, pa3oupaeT MPUMEPHI U pelraeT
Pa3HOYPOBHEBBIC 3aadyd B paMKaxX BBIIIOJIHCHUA KakK 06HII/IX JOMAIITHUX SaﬂaHHﬁ, TaKk H
WHIMBHUIYaJIbHBIX qoMamHuX 3axauuii (M3) u aipyrux BUIOB padoT, IpeyCMOTPEHHBIX paboueid
porpamMMoil JTMCHUILIMHBL. [Ipy BBINOJHEHWH JOMAIIHMX 3aJlaHuil oOydaromemycs Cieayer




o0paTUThCS K 3afadaM, PELICHHBIM Ha MNPEIBIAYNINX NPAKTUYECKUX 3aHATHIX, PELICHHBIM
JoMalniHuM paboraM, a TakKe K IpUMepaM, INPUBOJMMBIM JekrtopoMm. Ecmu atoro Oyner
HEJIOCTaTOYHO JUISl BBIIIOJHEHHWsS Bced pabOThl MOKHO JIOMOJIHUTEIBHO BOCIIOJIB30BATHCS
y4eOHBIMH 1TOCOOMSIMHU, PUBENICHHBIMU B paznene 6.1 «YueOnas nmuteparypa». Ecnun, HecMoTps
Ha M3Y4YCHHBIH MaTepHaj, 3aJaHhe BBINOJIHUTH HE YIAeTCs, TO B 00S53aTENLHOM IOpPs/IKEe
HEOOXOMMO MOCETUTh KOHCYJIBTALIMIO MPETIojaBaTelsl, BEAYIIEro MPakTUIeCKHe 3aHsAThs, 1/ HIH
KOHCYJIBTAIIHIO JICKTOPA.

JomamHue 3ajaHWs, WHIUBHAyalbHbIC [OMAallHWE 3aJaHus M JApyrue palboTsl,
IIPeAyCMOTPEHHBIE pabodeii IporpaMMON AUCIMIUINHBI TOJDKHBI OBITH BBIITOTHEHBI 00YJaloIuMCs
B YCTAQHOBJICHHBIC TPENOJABATENIEM CPOKH B COOTBETCTBHHM C TPEOOBaHMAMH K O(GOPMIICHHIO
TEKCTOBOH W TpaduuecKkor JOKyMeHTanuu, chopmynupoBanHeM B [lonoxennn «TpeboBaHus Kk
0hOpPMIICHHIO TEKCTOBOM U rpaduaeckoii mokymeHTamun. HopMOKOHTPOIIb

Kommneke yue6GHO-METOANYSCKUX MAaTEepUalioB MO BCEM BHIAM y4eOHOU NesTeIbHOCTH, IPEIyCMOTPEHHBIM paboueii
MIPOTPaMMO¥ IUCIMITIMHEI (MOIYIIS), pa3MeIeH B IIEKTPOHHOW HH(POPMAIIMOHHO -00pazoBaTensHoit cpeae Upl VIIC,
JOCTYITHOU 00YJaromeMycs 9epe3 ero JINIHBINA KaOuHeT




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  oueHouHslix cpeactB  (POC) sBaseTcs COCTaBHOM YacThl0 HOPMATHBHO-
METOJUYECKOr0  O0ecreueHusi CHUCTEMbl OLEHKM KadyecTBa OCBOCHHS  OOy4YaroUUMUCS
00pa30BaTebHOI POrpaMMBl.

@OHJI OLIGHOYHBIX CPEJICTB IMpeJHa3HayeH JJs UCIHOJb30BaHUS OOydYarolUMHUcs,
npenogaBarensamu, anmuuuctpanued Hpl'VIIC, a Takke CTOpOHHUMH 00pa3oBaTeIbHBIMU
OpraHM3alUsIMU 71l OLIEHMBAaHUS KayecTBa OCBOCHMsI OOpa3oBaTEIbHOW MPOrpaMMbl U YPOBHS
c(OPMHPOBAHHOCTH KOMITETCHIIUN Y 00yYarOIUXCS.

3amauamu POC aBnAr0oTCA:

— OLICHKA TOCTHIKEHHUH 00YJArOIIMXCs B TIPOIECCE U3YUCHHSI TUCIUTUIHHEI;

— obecrieyeHre COOTBETCTBUS Pe3yJIbTaTOB 00yUeHHsI 3ajauaM OyayIiei npodeccCuoHaIbHON
JIeATETLHOCTH Yepe3 COBEPILCHCTBOBAHUE TPATUIIMOHHBIX U BHEAPEHHE WHHOBAIIMOHHBIX METO/IOB
oOydeHus B 00pa3oBaTeNIbHBIIN Mpo1ece;

— CaMOIIOATOTOBKA M CAMOKOHTPOJIb 00YYAIOIINXCS B IIpoLiecce 00yueHHsl.

@DOH/JT OIICHOYHBIX CPEACTB COPMUPOBAH HA OCHOBE KITFOUEBBIX MPUHIMIIOB OLICHUBAHMUS:
BaJIMIHOCTh, HaJIS)KHOCTh, 00bEKTHBHOCTD, 3(PPEKTUBHOCTD.

Jns oueHku YpoBHA CPOPMHUPOBAHHOCTH KOMIIETEHIMI HCIOIB3YyeTCsl TPEeXypOBHEBAs
CUCTEMA:

— MHUHHUMAJbHBIM YpOBEHb OCBOCHHS, OOS3aTENbHBIM JUIsI BCEX OOYYarOIIUXCS 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  OCBOEHHS, TMPEBBIIIEHHE MUHUMAIBHBIX  XapaKTEPUCTHK
c(hOpMUPOBAHHOCTH  KOMIETEHIIMWA; TO3BOJISIET  peliaTh TUIOBBIE  3a/Jaud, [PUHUMATH
npodeccuoHaNbHbIE W YIPABICHYECKUE PEIICHHs [0 W3BECTHBIM arOpUTMaM, MpaBWIaM U
METOMKAM;

— BBICOKHH YpPOBEHb OCBOCHHS, MAKCMMAJIbHO BO3MOXHAsl BBIPAXKEHHOCTh XapaKTEPUCTUK
KOMIIETEHIIM; IpeanoiaraeT roTOBHOCTh peliaTh NPaKTUYECKHUE 3aa4l MOBBIIIEHHOM CII0AKHOCTH,
HETHUIIOBBIE 3a/lau, MPUHUMATh NMPOGECCHOHATBHBIE M YIPABICHUYECKUE PEIICHUS B YCIOBHSIX
HEIMOJIHOW  ONpPENENIEHHOCTH, TMPU  HEJOCTATOYHOM  JIOKYMEHTaJbHOM, HOPMAaTHUBHOM H
METOIUYECKOM 00€CTICUEHHH.



2. llepeyeHb KOMINETEHIUI, B ()OPMHUPOBAHUMN KOTOPBIX Y4aCTBYET

AUCHHUILIMHA.

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

HucuumnuHa «MaTtematuyeckoe MOAETUPOBAHHWE CHCTEM U TMPOIECCOB» YYacTBYET B
(bopMHpPOBaHUN KOMITETCHIIUHA:

OIIK-1. CnocoGeH pemiath WHXEHEPHBIC 3a7a4d B MIPOPECCHOHAIIBHON JIEATEILHOCTH C
HCII0JIb30BAHUEM METOJIOB €CTECTBEHHBIX HayK, MaTEMaTHUECKOI0 aHAJIN3a U MOJIETIMPOBAHUS

HporpaMMa KOHTPOJBbHO-OIICHOYHBIX MCPOHpI/IﬂTI/Iﬁ

o4Hasi popmMa o0yYeHUs

Haumenosanue Kon
KOHTPOJIEHO- HHHKATOPA HaumeHoBaHME OILICHOYHOTO
Ne OOBEKT KOHTPOIIS cpeactsa (popma
OLIEHOYHOTO JOCTHKEHHSA ”
MIpOBeACHUSI *)
MEpOIIPUATHS KOMITCTEHIIHU
S cemecTp
1.0 Pasnea 1. IlonsiTue Mmojesin, MoiesinpoBanusi. MareMaTuyecKue MojeJIu
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 JlabopatopHas 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 JJAHHBIM. 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
arnepHoIMUECcKOTro Mpolecca.

Texymmii OIIK-1.5 .
3.1 yu MaremaTnueckue MOAEIH Kelic-3amava (uchMEHHO)
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 AIIEKTPHICCKIX
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 YucaeHHbIe METOIbI PEILICHUS 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
Jluanm snexrponepenaun (JISIT).
Ypasuenue [lyaccona
N Tema 4.3. MaTemaTtudeckue
4.3 Texymuit MOJIETH TUCKPETHBIX CHCTEM 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 MoJeJIMPOBAHNE HEeJIMHEHHBIX CHCTEM ABTOMATHYECKOT0 Pery/JIupoBaHusi
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. Kimaccupukarms
Mozenei
JlabopatopHras pabdora Ne 1.
13 Texyrmmmii OCHOBHBIE TIPHUHIIHITEI PAOOTHI OIIK-1.5 JlaboparopHas paboTa
' KOHTPOJIb BEIYUCITUTEIIFHOM CPEIBL. OIIK-1.6 (TTMCBEMEHHO/YCTHO)
DJIeMEHTBl TEOPUH MOTPEUTHOCTEN
2.0 Paznen 2. CtaTHyeckue JHHeHHbIE U HeJIMHEHbIE MOIETH.
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
BBIUUCIUTEILHON TEXHUKH C
ucnonb3zoBanuem [111I1
Tewma 2.2. Iloctpoenue Monenei
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. [loctpoenue
. CTaTUYECKUX MOJIEIeH 10
Texyrmmmii A OIIK-1.5
2.3 JKCIICPUMECHTAIBHBIM JAHHBIM. CobecenoBanue (yCTHO)
KOHTPOJIb OIIK-1.6
WHTepnonsuus 1 anmpoKCHMAIUs
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. MaTemaTtuueckoe
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)




0OBIKHOBEHHBIX
JuddepeHunaNbHBIX YpaBHEHUH

4.0 Pa3nen 4. CTpyKTypHO€E Mo/1eTUpPOBaHUeE.

Tema 4.1. CucreMsl
aBTOMAaTHUYECKOTO YIIPaBJICHUS

41 Texymumi (CAY) u perymuposanus (CAP). OIK-1.5 CobecenoBanne (yCTHO)
KOHTPOJIb OIIK-1.6
CAP cxopocTi BpameHus
JIBUTATEJIs IIOCTOSIHHOTO TOKA
Tema 4.2. MaTematudeckue
4.2 Texymuit M;cﬂlf H: Zizlif{hslfdﬂ rnapamMeTpamu OIIK-1.5 CobecenoBanue (YCTHO)
' KOHTPOJIb Dactipei P DAMH. OIIK-1.6 A Y

Jlianm snexrponepenaun (JISIT).
YpaHenue [lyaccona

i3 Texymuii Tema 4.3. MaTtemaTuueckue OIK-1.5

MOJIENTU TUCKPETHBIX CHCTEM. CobecenoBanue (YCTHO)

KOHTPOJb . OIIK-1.6
KoHeuHbl# aBTOMAT
50 Pazpen 5. MaremaTuueckoe MoOAeJHPOBaHHE HEJMHEHHBIX CHCTEM  aBTOMATHYECKOIo
' peryJupoBaHmusi.
Tema 5.1. HennHelHbIE 3J1€EMEHTEI
Texyrmmmii CHCTEM aBTOMATHIECKOTO OIIK-1.5
5.1 yi CobecenoBanne (yCTHO)
KOHTPOJIb perynupoBaHus. AHaIU3 OIIK-1.6
aBTOKOJIeOaHUi
. Tema 5.2. UccnenoBanue
Texyrmmmii N A . OIIK-1.5
5.2 HEIIMHEHHBIX CHCTEM Ha (a30BOi CobecenoBanne (yCTHO)
KOHTPOJIb OIIK-1.6

IIJIOCKOCTH

3 Kypc, ceccusi 3SMMHSS

Konrpomsnas pabora Ne 1.
«YucneHnelie METOAbI PECHICHUA

Texymmii T EPEHIHATEHBIX YPABHEHH B 83?-12 Konrponbhas padora (KP)
KOHTPOTIE YACTHBIX [TPOU3BOIHBIX)» o (IHChMEHHO)

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 MIKaJ OLeHUBAHUA

Kontponp kadyecTBa OCBOCHMSI JUCHMIUIMHBI BKIIOYAaeT B C€e0s TEKYIIUH KOHTPOJb
YCIIEBAEMOCTH M  MPOMEKYTOUHYHKO AaTTECTALMIO. TEKyIIMHd KOHTPOJb YCIEBAEMOCTH U
MIPOMEKYTOUHAS aTTeCTaIlUsl OOYYAIOIIUXCS MPOBOISTCS B IIEJSIX YCTAHOBJIEHUS COOTBETCTBHUS
JOCTHKEHUH  O0yJarommxcs TMO3TamHbIM —TpeOoBaHUSM 00pa3oBaTeNbHON MporpamMmbl K
pe3yabTaTtaM o0ydeHust U GOPMHUPOBAHMS KOMIIETEHITUH.

Tekylmuii KOHTPOJIb yCIIEBAEMOCTH — OCHOBHOM BHUJl CUCTEMATHYECKOW IPOBEPKH 3HAHMUIA,
YMEHUM, HABBIKOB OOYyYaIOIMMUXCSA. 3ajavya TEKYIIETOo KOHTPOJISI — OMEpPaTUBHOE U PETYJIIPHOE
yrpaBieHHe YIeOHOU NeTENbHOCTHIO 00YJAIOINXCsl HA OCHOBE 0OpATHOMU CBSI3U U KOPPEKTUPOBKH.
Pe3ynbTaThl OlleHUBaHWS YYUTHIBAIOTCS B BUIE CPEAHEN OLICHKH MPHU MPOBEACHUH MPOMEKYTOUHOU
aTTeCcTalluu.

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

IlepeueHb OLIEHOYHBIX CPEACTB, MCHOJIB3YEMBIX JUISl OLEHMBAHUS KOMIIETEHLHMM, a TaKkKe
KpaTKasi XapaKTepUCTHUKA 3TUX CPEJICTB MPUBEICHBI B TAOJIHIIE.

Texymmii KOHTPOJIb



IIpencraBnenue

HaumenoBanue
Ne Kpatkas xapakTepucTika OLEHOUYHOTO CPEACTBA OLICHOYHOI'O
OLICHOYHOI'O Cpe/ICTBa
cpenctea B ®OC
. Tunosoe 3aganue
CpencTBo Ui MPOBEPKH YMEHHWH TNPHMEHSATh IOIy4YCHHBIC
. JIJIS1 BBITTOJTHEHUS
3HAaHUS MO 3apaHee ONpEeNeTICHHOW METOTUKE IS PEIICHHUS o
KonTtponsHas pabdora o KOHTPOJBHOM
1 (KP) 3a/1a4 Wi 33JaHUii 10 pa3jeny AUCUUTUIHHEL. AGOTHL 11O
MoxeT ObITh HCHOJB30BAHO JUIS OLCHKU 3HAHWH, YMCHUM, p
paszaenam/Temam
HABBIKOB U (WJIM) OMBITA JESITCIBHOCTH 00YJIarOIIUXCS
IUCITATLIMHBI
CpencTBo KOHTPOJIS Ha MIPAaKTUIECKOM 3aHATHH,
OpPraHM30BaHHOE KaK CIelHajbHas Oecema MpernogaBaTess C
oOyyaromuMcsi Ha TEMbI, CBsA3aHHbIE C u3ydaecMou | Bompockr mis
2 | Cobecenosare JUCHUIUIMHON, U PACCYUTAHHOE HA BRIAICHCHUE 00beMa 3HAHUI | coOeceToBaHuUs 10
00yyJaroIerocst o OMpeACICHHOMY pa3lieny, TeMe, IpobieMe | TemMam/pa3zienamM
M T.IL MCITATLIMHBI
MoskeT OBITh  HMCHOJIL30BAHO  JUISI  OIEHKM  3HAHHUI
o0yJaronuxcs
[IpobnemHOe  3amaHWe, B  KOTOPOM  OOydaromemycs
MPEUIaraloT  OCMBICIUTh  PEalibHYI0  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 oOyuaromierocs | OOpaserl 3agaHus
MUCHbMEHHO/YCTHO U3JIaraTh CyTh IIOCTAaBICHHON 3a7auu, | Ui BHIMOJHCHHS
CaMOCTOSTEIIFHO MPUMEHATh CTAHIAPTHBIC METOMbI PEIICHUS | J1abopaTopHOU
4 | TaGopatopras paGora MIOCTAaBJIGHHOW 3aJjadd C WCIONB30BaHWEM HMeIomieiics | paboThl U
paTop P nmabopaTopHOil 0a3pl, MPOBOOUTH AaHAIHN3 IONYYCHHOTO | MPUMEPHBII
pe3ynbTara paboTHL. nepevYcHb
03KET OBITh MCIIOJB30BAHO JIJIS OLICHKH YMEHHI, HABBIKOB M | BOIIPOCOB JJIS €€
M o
(WTH) oTIbITa IEATETFHOCTH 00YUAIOIINXCS 3aIIMTHI
HpOMe)I(YTO‘IHaH arTecranuus
HanmenoBanue Hpencrasnenue
Ne Kpatkas xapakTepucTHKa OlIEHOYHOTO CPECTBA OILIEHOYHOI'O
OIIEHOYHOTO CpeJICTBa
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 ¥ (MJIH) OMBITA ACATEIHHOCTH 00YJaOIIIXCS 9K3aMEHAI[HOHHOI'0
ownrera) K
9K3aMEeHY
CucremMa  aBTOMAaTH3MPOBAHHOTO  KOHTPOJII  OCBOCHHUSA
TecT — IDOMEKYTOUHAS KOMIIETeHIIN (J4acTH KOMIIETEeHIMi) oOydJalomuMmcs 1o
2 aTTeCTaLIII)/ISI s q)sze JUCIUTITMHE (MOYIIO) ¢ UCTIONb30BaHUEeM HH(pOpMaIMOHHO- | DOHI TECTOBBIX

JK3aMCHa

KOMMYHUKAIIMOHHBIX TEXHOJIOTHH.

HaBbIKOB U (I/IJ'II/I) OonbITa ACATCIBPHOCTH o6yqa}0mnxc>1

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 M yMEHUH IMpH PEUICHUU
3aa4 B paMmkax ydeOHoro wmatepuana. OTBETHJ Ha BCe
JIOMIOJTHUTENBHBIE BOTIPOCHI

«XOPOIIO)

OOyuarommiicss ¢ HEOONBIIMMH HETOYHOCTSIMH OTBETHJ Ha
TeopeTHYecKre BOMpockl. [loka3an Xxopoiine 3HaHHus B paMKax
yaeOHoro Mmarepuana. C  HeOONBIIMMH  HETOYHOCTSIMH
BBIMOJIHIJ TIPAKTUYECKUe 3aianus. [lokaszan xopoiine ymeHus
M BJIAJCHUSI HABBIKAMU MPUMEHEHHsS IMOJYYCHHBIX 3HAHUU U
YMEHUU TpU pEIICHUH 3a/1a4 B paMKax y4eOHOro Marepuana.
OTtBeTrI Ha OOJBIIMHCTBO JIOTIOJIHUTEIHHBIX BOIIPOCOB

bazoBwrit

«YOOBJICTBOPUTCIILHO»

OOyy4aronuiicst ¢ CyIIeCTBEHHBIMH HETOYHOCTSIMH OTBETHJI Ha
TeopeTndyeckue Bompochl. Ilokasan yaoBIETBOpUTENbHBIE
3HaHMs B paMKax ydeOHoro marepuana. C CyIIeCTBEeHHBIMH
HETOYHOCTSMHU BBINOJHUJ TNpakTH4Yeckue 3agaHusd. Ilokasan
YIOBICTBOPUTENbHBIE YMEHUS ¥  BIAJCHHUS  HaBBIKAMH
MIPUMEHEHHSI TIONYYCHHBIX 3HAHWM W YMEHHH TIPH PEIICHUH
3aJad B paMKax ydeOHoro matepuana. JlomycTHiI MHOTO
HETOYHOCTEH ITPH OTBETE HA JIOTIOJIHUTEIBHBIE BOIPOCHI

MunuMansHBIH

«HEYOOBJICTBOPUTECIIBHO»

OOy4aromuiicst IpH OTBETE HA TEOPETHYECKUE BOIIPOCHI M NIPH
BBIITOJTHEHNH MPAKTHYCCKUX 3aJaHWil MPOAEMOHCTPHPOBAI
HEJIOCTaTOYHbIH YPOBEHb 3HAHUH 1 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 JK3aMCHa

Kpurepun onieHnBanus

[IIxana oreHUBaHHUS

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»

OOyyqarommiicss BepHO oTtBeTsl Ha 70 — 79 % TECTOBBIX 3afaHUH TIPH
MIPOXOXKJICHUN TECTHPOBAHUS

«YZOBJIETBOPUTEILHO»

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

«HCYIOBJIETBOPUTEIILHOY

Kpurepun u mkajbl olleHUBAHUS Pe3y/JIbTATOB 00y4eHUs PH NMPOBeAeHUN
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 marepuana. KoHrposbHas 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 Marepuama. EcTte HemocTaTkm B
0 OpMIICHHN KOHTPOJIEHON PabOTHI

OOyuarommiicss  BBIIOJHHJ  3aflaHWE KOHTPOJNBHOW paboThl ¢
CYmIECTBEHHBIMU  HCTOYHOCTAMMU. Tlokazan YAOBJICTBOPUTEIILHBIC
3HAHMS W YMEHHMSI B paMKax YCBOEHHOro y4eOHOro marepualia.
KauecTBo ohopmiieHHs] KOHTPOJILHOW pabOThl MMEET HEAOCTATOUHBIN
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 3a/1a4aMH, MOXET OOOCHOBATh IPUHSITHIC PELICHHS,
JICMOHCTPHUPYET BJIAJCHUE PA3HOCTOPOHHUMH HABBIKAMU M IIPUEMaMHU
BBIMOJHEHHSI IPAKTHYECKUX PaboT

3HaHWe MPOrpaMMHOTO MaTepualia, TpPaMOTHOE H3JIoKeHue, 0e3
CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOMNPOC, IPABUIBHOE
MPUMEHEHHE TEOPETUYSCKUX 3HAHHM, BIIaJcHHE HEOOXOIUMBIMU
HABBIKAMU TP BBHITIOJTHCHUH MPAKTHYCCKUX 32134

OOyuaronmiicss IEMOHCTPUPYET YCBOCHHUE OCHOBHOTO MaTepualia, MpH
OTBETC JOMYCKAIOTCS HETOYHOCTH, NPH OTBETE HEJOCTATOYHO
MpaBUIbHEIC (HOPMYTUPOBKH, HApPYIICHHE IOCIEIOBATCIHHOCTH B
U3JI0KCHUU TPOTPAMMHOIO MaTepuaia, 3aTPyJHCHHS B BBIMOJHCHUH
MPAKTUICCKUX 3aIaHUi

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

«CHEYIOBJICTBOPUTECIBHOY

«HE 3a4TCHO»

He ObLIO TOMIBITKH BHITIOJIHATH 3aJaHuC

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 CYXKICHHMS; JAaeT UCTKHUil, ITOJIHBIH,
NIPaBUWIBHBI OTBET HAa TCOPETUYECKHE BOIPOCHI; OPraHU3YET CBS3b
TEOPHUU C IPAKTUKOHI

OOyyaromuiicss TpaMOTHO H3JlaraeT Marepuall; OpPHUEHTHUPYETCS B
Marepualie; BiajaeeT MpoecCHOHaIbHONW TEPMUHOJIOTHEH; 0CO3HAHHO
MpUMEHSET TEOpeTHYeCKHe 3HAaHUSA IS pelleHus Keica, HO
cojiepkanue U Gpopma OTBETa UMEIOT OT/EIbHbIE HETOYHOCTH.

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

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

«HCYAOBJIECTBOPUTCIBHO»

«HE€ 3a4YTCHO»

VY obyuatorierocs OTCyTCTBYIOT HEOOXOIMMbIE 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 IPUMCHATH 3HAHUA NJI PECIICHU Keica

JlabopaTtopHnast pabota

IIIxanbl OLIECHUBAHUS

Kputepun oneHuBaHus

KOTJIIUYHO»

«XOpPOoIo»

«3adyTCHO»

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

JlaboparopHasi paboTa BBITOIHEHA 00YYAIOIIMMCS B ITOJTHOM 00BEME C
coOroIeHneM HeoOX0oAMMOH mociienoBaresibHoCTH.  OOyvaronmiics
paboTasl MOJHOCTBIO CaMOCTOSITENBHO; II0Ka3ajl HEOOXOIMMBIE JUIs
MIPOBEJICHUS PaOOTHI TEOPETUUECKUE 3HAHUS, IPAKTUUECKHE YMEHUS 1
HaBbIKM. Paborta (oruer) odopmileHa akkypaTtHO, B HauOoee
ONITUMAJILHOM 1151 puKcanuy pe3ynsTaToB 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
TOCIIEA0BATECIIbHOCTU BBINIOJIHCHHUA, HE BJIMAIOIIHUE Ha ITPABUIIBHOCTH
KOHEYHOI'O pe3ysbrata. PaboTa MOKa3bIBACT 3HAHHE OO0YYAFOIUMCS
OCHOBHOTO TEOPETHYECKOTO MaTepraja W OBIJIAQJICHUC YMCHUSIMH,
HEOOXOIUMBIMU JUII  CaMOCTOSITEIIBHOTO  BBITONHECHHS  PaOOTHI.




JlonyIieHbl HETOYHOCTH U HEOPEKHOCTh B OPOPMIICHHH PE3yJIbTAaTOB
pabortsl (oTyera)

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
MHOr0 BpeMeHH. OO0yJaromuics MOKa3bIBaeT 3HAHHUS TEOPETHIESCKOTO
Marepuana, HO WCHBITBIBACT 3aTPyJHEHHE IIPU CaMOCTOSATENBHOM
paboTe ¢ ICTOYHUKAMH 3HAHUHA WM IpHOOpaMu

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

PesynbraThl, MosydeHHbIE OOYYarOUIMMCS, HE MO3BOJISIIOT ClEIaTh
MIPaBWJIBHBIX BBIBOJOB W IOJHOCTBIO PAacXOMAATCS C IMOCTAaBICHHOMN
«HEYIOBIICTBOPUTEIBLHOY» | «HE 3a4TeHO» | 1enblo. [TokaspiBaeTcs MmIoXoe 3HaHHE TEOPETHYECKOTro MaTephajia H
OTCYTCTBHE HEOOXONMBIX YMEHUH.

JlaboparopHast paboTa He BBHINONHEHA, y YYaIIErocs OTCYTCTBYIOT
HEoOXOIMMbIe JUI1 TNPOBEHNCHHS paldOThl TEOPETHYCCKHE 3HAHMS,
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 321aHUSI /I BHINOJHEHHSI KOHTPOJIbHBIX 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 BBITOJIHEHUST KOHTPOJIBHBIX PadoT.

OO0pa3er TUIIOBOrO BapuaHTa KOHTPOJIbHOW pabOThI

3.2 TunoBble KOHTPOJIbHBIE 3aJaHUS [IJIs1 IPOBeAeHus codece10BaHUS
KoHTponbHBIE BapuaHThl 3aJaHUK  BBUIOKEHBI B  JJIEKTPOHHOW  HMH(OPMAlMOHHO-
obpazoarenbHoi cpene Upl'VIIC, noctynHoit oOydaroniemMycs uepes ero JINYHbIN KaOuHET.
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. Maremarnueckoe moaenupoBanue. Umuranmonnoe MmoaenupoBanue. CTaTUCTHYECKOE
MOJIEJIIMPOBAHUE)
[lonsiTue MareMaTH4eCKOM MOJEeTU. AHATMTUYECKOE U UMHUTALIMOHHOE MojenupoBanue. [lonsrue
MOTPEITHOCTH MOJCIIUPOBAHUS, KiIacCHU(UKAIUS TMOTPEITHOCTEH, OCHOBHBIE METO/Bl YMEHBIIICHUS
MOIPEIIHOCTEM.

O0pa3zer] THIIOBOTO BapHaHTa BOIIPOCOB IS TPOBEACHUS cOOeCce0BaHUS
«Tema 1.2. OcHOBHBIE 3TaIBI MOCTPOCHUS MATEMATUYECKUX MOJIENIEH Pa3IUYHBIX CUCTEM U
nporeccoB. Knaccudukanus mozaeneii»
OcHOBHBIE 3Talbl MOCTPOCHUS MaTeMaTHyecKux Mojeneil. TpeOoBaHUS, MNpeabsBIsSEMbIE K
mogensaM. Kiaccudukarms Moeneit o pa3muyHbIM IPU3HAKAM.



OO6pa3zer; THIOBOTO BapuaHTa BOTIPOCOB JJIs MPOBEACHUS coOOeceTI0BaHUS
«Tema 2.1. UccnenoBanue CTaTUYECKUX MOJIENIEH C UCIIOJIb30BAHUEM CPEICTB BBIUUCIUTEIBHOMN
TEXHHKH ¢ ucrob3oBanueM [T
[TongTne craTtnueckoi MoAenu. MaTeMaTH4eCKHil anmapar, OIUCHIBAIOIINN CTATUYECKUE MOJEIIH.

O0pa3zer THIOBOTO BapHaHTa BOIIPOCOB ISl IPOBEICHUS cOOECe10BaAHMS
«Tema 2.2. TloctpoeHue Moeneid NPOCTEUINX JIMHEHHBIX U HEJIMHEHHBIX 3JICKTPUUYECKUX Lenen
MOCTOSIHHOTO TOKa
3aKOoHbI, O3BOJIAIOIINE CTPOUTH MATEMAaTHUYECKHE MOJICIH MPOCTEHIINX JTUHEHHBIX U HEITMHEWHBIX
INEKTPUUYECKUX 1IeTIel TOCTOSIHHOTO TOKa. UMClIeHHbIE METO bl PEIICHUS MTOJIYYeHHBIX 3a]1a4.

OO6pa3zer; THIIOBOTO BapuaHTa BOTIPOCOB JJIs MPOBEACHUS coOeceTI0BaHUS
«Tema 2.3. [locTpoeHre cTaTUUECKUX MOJIEJIEH 10 AKCIIEPUMEHTAIBHBIM JaHHBIM. HTEeprosius
U anmpoKcuManus GpyHKIui»
IloctaHoBKa  3aJauuM  HMHTEPIOJIALUU. WNHurepniosAsuvonHbld  MHoOrouneH  Jlarpanxka.
Nurepnonsiuonneiii  MHorowieH Hprootona. CrnaliH-untepnoysinusa. IloctaHoBka —3amauu
anmnpokcuManuu. JuddepeHnuanbHblii METOJ HaWMMEHBIIMX KBaapaToB. YacTHeie ciydau
perpeccuid.

OO6pazel TUIIOBOTO BapHaHTa BOIIPOCOB JIJIsl MPOBEACHUS coOece0BaHUS
«Tewma 2.4. [IpubmmkeHHOE BRIYUCIICHUE ONPEACIICHHBIX HHTETPATIOB: KBApaTypHbIC (GOPMYITBI C
PaBHOOTCTOSIIIIMH y3JIaMU)
[TpubmmkeHHbIe POPMYJITBI BEIYUCICHUS ONPEACICHHOIO HHTErpaia; MPsSMOYTOJIBHIKOB; TPaIeIUi;
napa6on (Cumncona), ['aycca.

O0pa3zer] THIIOBOT'O BapuaHTa BOIIPOCOB JUIsl IPOBEIEHUS coOece10BaHMs
«Tema 3.1. MoaenupoBaHue aniepuoiuYecKoro npouecca. Maremarudeckue MOJeNIu
KoJsie0aTeNbHbIX IPOLIECCOB U ABUraTENs OCTOSHHOIO TOKa»
MaremaTruecKuid anmnapar, OMUCHIBAIOIINN JUHAMUYECKAE MOJICIIH.

OO6pa3zer; THIIOBOTO BapuaHTa BOMPOCOB JJIs MPOBEACHUS coOeceTI0BaHUS
«Tema 3.2. lunamudeckrie Moaenu. [loHsATHE 2NIEKTPOMEXaHHUECKOH, SJIEKTPOTHAPABIHNYECKON 1
AJIIEKTPOITHEBMAaTUYECKON aHAIIOTHUI»
[TprunHBI UCMIONB30BAHUS DIIEKTPOTEXHUUYECKUX MOHATUN M 3aKOHOB MPH MOCTPOCHUH Pa3IHUHbIX
MaTeMaTUYECKUX MOJEIIEH.

OO6pa3zer; THIIOBOTO BapHaHTa BOMPOCOB JJIs MPOBEACHUS coOeceT0BaHUS
«Tema 3.3. MaTemaTrueckoe MOJICTUPOBAHHE SIEKTPUUECKUX 1IeTIel TEPEMEHHOTO TOKa,
SJICKTPHUYCCKUX MAIIHUH IMTOCTOAHHOTO U IMIEPEMEHHOTO TOKA, TCHEPATOPOB SJICKTPUUCCKUX
KoJjeOaHui, MaTeMaTHYECKOTO MassTHUKA)
YucieHdole MCTOJbl PCHICHUA 3aaa4 MAaTEMaTUYCCKOTO MOACIHUPOBAHUA DJJICKTPHUYCCKUX ueneﬁ
MEPEMEHHOTO TOKA.

OO6pa3zer] THIIOBOTO BapHaHTa BOIIPOCOB ISl IPOBEIEHUS cOOece10BaHMS
«Tema 4.1. Cucremsl aBTomatudeckoro ynpasienus (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. MaTemaTH4ecKre MOJIETTH CHCTEM C paclpe/le]ICHHBIMU MapaMmerpamu. JInHuu
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. Marematnueckue MOJIENIU 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 anementsl CAY.

OO0pas3er THIIOBOTO BapHaHTa BOIIPOCOB VIS IIPOBEICHUS cOOeCeI0BaHHMS
«Tema 5.2. UccnenoBanue HEMMHEHHBIX CHCTEM Ha ()a30BOM MIIOCKOCTH
AHAaJIOTUU MKy HEKOTOPHIMUA YKOHOMHUYCSCKUMHU 337a4aMi M MATEMaTHYCCKHUM MAasSTHHKOM.

3.3 TunoBble KOHTPOJILHBIE 3aIaHUS 1JIs1 pellleHus Kelc-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 Keiic-3a1auu
«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 mpuBenen oOpaszel] THIOBBIX BapHAHTOB 3aJaHHI IS BBHIMOJHEHHs J1a00paTOPHBIX
paboT ¥ MPUMEPHBII NepeueHb BONPOCOB ISl UX 3AIMTHI.

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



UX 3aIUTHI
«JlabopatopHnast pabora Ne 1. OcHOBHbBIE IPUHLIUIIBI PAOOTHI BEIYUCIUTELHON Cpeabl. DIEMEHTHI
TEOPHUU MOTPENTHOCTEN
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 PACUETOB.

O0pa3zer 3a1aHuii U1 BBITOJHEHHS 1a00paTOPHBIX pabOT M MPUMEPHBIN NEpPEeYeHb 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 HAUTU OANH U3 HUX.
1. Bunasl HenmuHEWHBIX ypaBHEeHUHU. [Ipumepsl.
OrnpeneneHne UHTEPBAJIA U30JSLUUN KOPHSI.
Merton npoctoit urepanuu (MIIN).
BeiBox nocraroynoro ycinosus cxoaumoctu MIIHN.
Meron xacatenpHbiX (HptoTOHA). BBIBO.
Meton xopa. Beigoa.
MeTto1 OJTOBUHHOTO JACIECHUS.

Noakown

OOpa3zer 3a1aHuii ISl BBITOJIHEHHS Ta00pAaTOPHBIX padOT M MPUMEPHBIH MEPEYeHb BOIIPOCOB IS
UX 3alUTHI
«JIaGoparopnas padota Ne 3. HuciaeHHOE pelieHue CUCTEM JIMHEHHBIX YPAaBHEHHI »
YucneHHO pelMTh CUCTEMY JIMHEMHBIX YpPaBHEHUM

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 ¥ MPUOIMKEHHBIX METOI0B PEIICHUS] CUCTEM JIMHEWHBIX
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 YUCIa.

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 TaOTMYHO 33aaHHON (QYHKIIMU BBIMOIHUTE CIUTARH-UHTEPIIOSAIMI0 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.




Nutepnonsiumonnbiil MHOTOusieH Jlarpanxa. [IpenmyiiiecTBa u HEIOCTATKHU.
HNurtepnionsnuonssiii MHOrowieH Herorona. IIpenmyniecTtsa u HeOCTaTKU.
CnnatH-untepnossnus. [Ipeumyniectsa 1 HEJOCTATKH.

Paznuuus Mexay HHTEpIONALUei U anmpoKcUManue (yHKIHH.

oW

OO0paser 3a1aHu 7151 BBIMTOJTHEHUS 1a00paTOPHBIX PabOT U MPUMEPHBIA MepeueHb BOMPOCOB IS
X 3aIATHI
«Jlabopatopnas pabora Ne 5. Anmpokcumariust (pyHKIHii»

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

HaWTM WX [apamMeTpbl C [OMOINbID METOJa HAUMEHBIIMX  KBaJpaToOB, BBIUHUCIHUTH

CPEIHEKBAIpaTUYECKUE OTKJIOHEHHUS JJI BCEX MOCTPOCHHBIX 3aBUCUMOCTE. CpaBHUTH MOJTYYCHHBIC

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. UncieHHOE UHTETPHUPOBAHUECY

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. Ksagparypuas ¢hopmyna ["aycca.

OOpa3zer 3a1aHuii JU1s BBITOJIHEHHS Ja00paTOPHBIX pabOT U MPUMEPHBIN NepedeHb BOIPOCOB JIs
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 — KyTra uerBeproro nopsiaka. Onpenenursb
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. Heo6x0o1uMOoCTh 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 JUIs1 BBITOJHEHHS 1a00paTOPHBIX pabOT U MPUMEPHBIN MepedeHb BOIPOCOB IS
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. MeTtoa KOHEUHBIX pa3HOCTEH JUIsl YpaBHEHHI 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 MoJIeTMpOBaHHUE allepHOUIECKOr0 MPOLIecca

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

1. MaremaTtnueckue MOJIeIH KoJeOaTeIbHbIX MPOIIECCOB

2. MaremaTudeckast MOJICIb JBUTATENS TIOCTOSTHHOTO TOKA

3. Mogenu YMCIEeHHOCTH HACENEHUS U SBOTIOIUH MOMYISIIUN

O0pa3ser 3a1aHui JUIs BBIITOJHEHHs Ja00paTOPHBIX pabOT U IPUMEPHBIM IepedeHb BOIPOCOB JIs
UX 3allUThI
«Jlabopatopnas pabora Ne 10. MccnenoBanue TMHEHHON CCTEMbl aBTOMaTHYECKOTO
peryiIupoBaHUs»
HccnenoBaTh cucTeMy aBTOMAaTHYECKOI'O PEryJlMpOBaHUS ¢ OOpPAaTHOM CBSI3bIO 1O MOCTPOEHHOMH
CTPYKTYpHOU cxeme, ncnonb3ys kpurepuil ['ypsuua u IIIT quig noctpoenus rpadukoB nepexo HbIx
IIPOLIECCOB.
1. OcHOBHBIE MOHATHS TEOPUH ABTOMATHYECKOTO YITPABICHUS.
[TonsiTue 0O6paTHOI CBA3H.
Knaccudukanus cucteM aBTOMaTHYECKOTO YIIPaBICHHUS.
TunoBble 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

OO6paszer 3a1aHuil 1715 BBIMOJHEHUS 1a00paTOPHBIX PadOT U MPUMEPHBIN IEpeYeHb BOIPOCOB IS
UX 3aIHUThI
«Jlaboparopnas pabota Ne 11. Ananuz aBrokosne0aHnil B HEMTUHEHHBIX CHCTEMaX aBTOMATUYECKOTO
PETYIIHPOBAHUS
Jnst 3amaHHON CTPYKTYPHOW CXEMBl HEMHEHHOW CHUCTEMBbI aBTOMATHUYECKOTO PperyIupOBaHUs
OTIPECITUTh aMIUTATY Ty B YaCTOTY aBTOKOJICOAHUI METOI0M TapMOHHUYECKOH JINHEapHU3aIlHH.
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. MccnenoBaHue HelMHEHHOM cucTeMbl Ha (ha30BOM TIIOCKOCTHY
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 MAaTCMAaTUYCCKUM MAasATHHUKOM.

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

Konuuectso
Mnpuiarop TECTOBBIX
JOCTHXKEHUS Tema B cooTBercTBUM ¢ PII/] Xapakrepuctuka T3 -~
KOMICTCHITHH A ,
Tunsl T3
3-0T3
3HaHue 3-3T3
3-0T3
OIIK-1.5 Tema 1.1. MaremaTtudeckoe monenupoBanue. iMutanmonnoe | YMeHHe 3_3T3
OIIK-1.6 MoenupoBaare. CTaTHCTHYECKOE MOICTHPOBAaHUE Fasbik 1 (1) 3-0T3
omeIT aestenbHoctr/ | 3 —3T3
JNeHCTBUE
3-0T3
3HaHUe 3313
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
3-0T3
3HaHUe 3313
OIK-1.5 Tema 2.1. MccnenoBaHue cTaTHUECKUX Mozeneii ¢ VMeHHE 3-0T3
OIIK-1.6 WCIIOJIb30BaHUEM CPEJICTB BBIUUCIUTEIHHONU TEXHUKH C 3-3T3
' ucnonbszoBanuem I1T1TT HaBbik u (vin) 3-0T3
ombIT nesrensaocty/ | 3 — 3T3
JNIEWCTBUE
3-0T3
3HaHue 3_3T3
. . . 3-0T3
OIIK-1.5 Tema 2.2. TlocTpoeHue MoJienel MpOCTEHINX TUHEHHBIX U YMmenue 3313
OIIK-1.6 HEJIMHEWHBIX JIEKTPUYECKUX LENEH IIOCTOSHHOTO TOKA Hasbik 1 (i) 3-0T3
omeIT aesrensHoctr/ | 3 —3T3
JNeCTBUE
3-0T3
3HaHue 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
3-0T3
3HaHUe 3373
OTK-1.5 Tema 2.4. HPHﬁJII/I)KCHHOG BBIYHMCIIEHUE ONPEIEICHHBIX VeHHE 3-0T3
OTK-1.6 HUHTETPAJIOB: KBAIpaTypHbIC ()OPMYIIEI C PABHOOTCTOSIIIAMHU 3-3T3
' y3/1aMu Hageik u (wmm) 3-0T3
omebIT gesrensHocTr/ | 3 —3T3
neiicTBre
3-0T3
3HaHUe 3373
OTK-1.5 Tema 3.1. MonenupoBaHue alepruoIuIecKoro mporecca. VveHHe 3-0T13
OTK-1.6 MaremaTHueckre MO KoJIe0aTeIbHBIX TPOIECCOB U 3-3T3
' JIBUTATEIIS TIOCTOSTHHOTO TOKa Hageik u (wm) 3-0T3
omebIT gesrenbHocTH/ | 3 —3T3
JNIeUCTBUE
OIIK-1.5 Snanme 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 nesrensaoctr/ | 3 — 3T3
JNeHCTBUE
3-0T3
3HaHue
3-3T3
Tema 3.3. MaTemaTuyeckoe MOJEIUPOBAHUE IIEKTPUIESCKIX 3-0T3
OIIK-1.5 LeTel IePEMEHHOTO TOKA, NIEKTPUICCKUX MAIIIHH Vmenne 3313
OIIK-1.6 MOCTOSIHHOTO U IEPEMEHHOTO TOKa, TeHEPaTOpPOB
N HaBbik u (win) 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 (vam) 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 nesrensaocty/ | 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
. . 3-0T3
OIIK-1.5 Tema 5.2. UccnenoBanve HEMMHEHHBIX CUCTEM Ha (pa3oBoi YMenue 3_3T3
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.




