MUHHUCTEPCTBO HAYKHU U BBICILIETO OBPA3BOBAHU S POCCUMCKON
OEAEPALINN
(benepanbHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEIKICHHUE BBICIIETO
00pa3zoBaHus

"CAHKT-IIETEPBYPI'CKUI T'OCY JAPCTBEHHBIM YHUBEPCUTET
ADPOKOCMUYECKOTI'O ITPUBOPOCTPOEHIM A"

Kadempa Ne 2

YTBEPX/IAIO
PykoBoaurens 00pa3oBareabHON IPOrpaMMBl

J.9.H.,1Tpod.

(IOIKHOCTB, Y4. CTEIICHb, 3BaHNE)

A.C. bynaros

(vHMIMAIB], (aMUITS)

yava

(monmygh)

«20» depans 2025

PABOYASA [TPOTPAMMA JUCHUITJIMHBI

«Teopus cucTeM U CUCTEMHBIN aHAJIA3»
(HaumeHoBaHUE JUCIUIUINHBI)

KO,[[ HaIlpaBJICHU A HO,I[FOTOBKI/I/
CIICHUaJIbHOCTHU

09.03.03

HanmenoBanme HaITpaBJICHUA

[Tpuxnannas uHpopMaTHKa
MOJIrOTOBKH/ CHEMAIbHOCTH

HaumenoBanue NurtennexryanbHbie UHPOPMAIITMOHHBIE CUCTEMBI U
HaIpaBJIE€HHOCTH TE€XHOJIOTUH
®dopma 00yueHus 3a04Has
l'on mpuema 2025

Cankr-IlerepOypr— 2025




Jluct cornacoBanust pabodeit mporpaMMbl JUCITUTITHHBI

[Iporpammy cocraBui (a)

Py

npod., 1.T.H., pod. _-05.02.2025 E.A. Ilepenenkun

(OMKHOCTB, Y. CTETICHB, 3BaHHE) \Cndﬁnﬂcm—xrsza) (MHUIHATEL, (aMIIIHS)

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsl Ne 2

«05» despas 2025 1, mporokois Ne 7/24-25

3aBenyrommii kadeapoit Ne 2

1.¢.-M.H.,1pod. ,’—-}.‘365'022025 B.I". ®apadonoB
(yu4. cTeneHb, 3BaHUE) V—-(riﬁ'?'ﬁncs, JaTa) (MHULMANTBI, haMUIIHsT)

3amecTuTeNnb TUpeKTopa HHCTUTYTa Ne§ 1o MeToanueckoit pabore

JO11.,K.9.H., JIOIL. :7/65.02.2025 JI.B. PynakoBa

JOJIDKHOCTB, Y4. CTCIICHb, 3BAHUC [y ﬁl{IjICB, Jara WHULUAIBI, (DAMUJIUA
y L



AHHOTaNINA

Hucuummuaa «Teopus cUCTeM W CUCTEMHBIH aHAU3» BXOTUT B 00pa30BaTEIbHYIO
IporpaMMy BbICIIET0 00pa3oBaHUsl — MporpaMMy OakajaBpHara MO HAIpPaBIECHUIO MOJITOTOBKHU/
cnenuanbHoct 09.03.03 «IIpuknagnas nHpopMaTHKa» HANPABICHHOCTH «VIHTENIEKTyalbHbIE
MH(OpPMaLMOHHBIE CUCTEMbI M TeXHOJOrum». Jucuumninnna peanusyercs kadeapoi «Ne2y.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIEIYIOIINX KOMIETEHIIUIA:

YK-1 «CrocoGeH oCyIIecTBIATh MOUCK, KPUTHUCCKUN aHAIM3 U CHHTE3 MHGOpMAIIUH,
IPUMEHSTh CUCTEMHBIN IIOJIXOJ 111 PELIEHUS IOCTABJIEHHBIX 331a4»

VYK-2 «Crocoben ompenensath Kpyr 3aja4 B paMKaxX IOCTaBJICHHOHW I W BBIOMpATh
ONTUMAJIbHBIE CIOCOOBI UX PEUICHHUs, UCXOJS U3 JEHCTBYIOIINX MPABOBBIX HOPM, MMEIOLIHXCS
PECYPCOB U OTpaHUYCHUI

OIIK-6 «CrocobeH aHanM3upoBaTh M pa3pabaThIBaTh OPraHU3AIMOHHO-TEXHHUYECKUE U
SKOHOMMYECKHE MPOLECCHl C MPUMEHEHHEM METO/I0B CUCTEMHOIO aHAJIM3a U MaTEMaTHYeCKOTO
MOJIETTUPOBAHUS»

CopepxaHue UCIHMILTUHBI OXBaThIBAET KPYr BOIMPOCOB, CBSI3aHHBIX C OCHOBHBIMHU
MaTeMaTUYECKUMHU MOJEIIIMU, METO/IaMHU U aJITOPUTMaMU TEOPUH CUCTEM M CUCTEMHOI'O aHAJIN3a,
KOTOpBIC HAXOAST MIPUMEHEHUE TPU aHATIU3€ CII0KHBIX YKOHOMUYECKUX U TEXHUUYECKUX CHCTEM U
IIPOLIECCOB.

[IpenogaBanne AMCHUIUIMHBI MpeAycMaTpuBaeT cieayioniye ¢GopMbl OpraHU3alHNU
y4e0HOT0 MpoIiecca: JICKINH, 1a00paTopHbIe pabOThI, CAMOCTOSITENIbHAS pad0Ta 00yJarOIIErocs.

[IporpaMMoii IHUCHUIUIMHBI TPETYCMOTPEHBbI CIEAYIOIIUE BHUABI KOHTPOJS: TEKYIIMMA
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUHAS aTTECTAIHs B (popMe dK3aMeHa.

OO6mias TpyZAOEMKOCTh OCBOEHUS AMCLMILTUHBI COCTaBIseT 4 3a4eTHBIX eAuHHIbI, 144
yaca.

SI3bIK 00yUYeHUs IO JUCIUILTUHE «PYCCKHID)



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

[Tonyuenne oOydJarOMIMMHUCS HEOOXOIWMBIX 3HAHWH, YMEHHUHW M HaBBIKOB B 00JacTH
aHaJIM3a ¥ CHHTE3a CIIOKHBIX YKOHOMUYECKUX M TEXHHUYECKHX CHUCTEM M IMPOIIECCOB HAa OCHOBE
METOJIOB OOIIeld W MaTeMaTHYECKOH TEOPHH CHCTEM, MaTEMaTHUYECKOr0 W KOMITBIOTEPHOTO
MOJICTTMPOBAHUS, METOI0OB CUCTEMHOT'O aHAJIH3A.

1.2. JlucumriuiiHa BXOJUT B COCTaB 00s3aTEIbHON YacTH 00pa30BaTEILHOM MPOTrPaMMBI
BEICIIero oopazosanus (naiee — OIT BO).

1.3. TlepeueHb mIaHUPYEMBIX PE3YIHTATOB OOYUYCHHS MO JUCIIUIUIMHE, COOTHECEHHBIX C
IUTaHUpYEMbIMU pe3yibTatamu ocBoeHust OIT BO.

B pesynbrare m3yueHus AUCIUIUIMHBI OOYYAIOIIMKUCS JTOJDKEH 00J1a/laTh CIeAYIOIUMHU
KOMIIETCHIIMSIMY WM WX 9acTaMu. KOMIETeHIINY U WHAWKATOPHI MX JTOCTHXKEHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeueHb KOMIETCHIIMN U UHAUKATOPOB UX JIOCTHXKEHUS

Kon n
Kareropus (rpymnmna) Kon n HaumMeHoBaHre HHIUKATOpa
HaVMEHOBaHUE
KOMIIETEHIINHA JOCTHKEHHUS KOMIIETEHIINHU
KOMIIETEHIIUH
VK-1 Criocoben
OCYIIECTBIISATh
IIOUCK
> o VYK-1.3.2 3HaTh METOUMKH CUCTEMHOTO
KPUTUYECKUI
MOAXO0/a JIJIsl PEIICHHS TIOCTABJICHHBIX
aHaJIu3 U CUHTE3
YHuBepcanbHbIe 3a1a4
nH(pOpMaIny,
KOMIIETCHIINHU — VK-1.B.2 BnageTh HaBBIKAMH CUCTEMHOIO
P . MOAXO0Ma JIJIsl PEIICHHS] TIOCTABIICHHBIX
CHCTEMHBIN MOAXO0/,
3a1a4
JUTSL peIIeHUs
MOCTaBJIEHHBIX
3amaq
VYK-2 Criocoben
ONPENENATh KPyT
3a/1a4 B paMKax
MOCTaBJICHHOM I11EJTH
U BbIOMpATh
ONTUMAJIbHBIE VYK-2.3.1 3HaTh BUABI PECYpPCOB U
YHuBepcaabHbIE
CIIOCOOBI X OTpaHWUYEHUS JUIsl pEIICHUS TTOCTaBICHHBIX
KOMITETECHITUH

peuieHus, uCXoas
13 IEUCTBYIOIINX
IIPaBOBBIX HOPM,
AMEIOIINXCS
pecypcoB u
OTpaHUYCHUHN

3aga4

OIIK-6 Cnocoben
aHAJIM3UPOBATh U

OIIK-6.3.1 3HaTh OCHOBBI TEOPUU CUCTEM
Y CHCTEMHOTO aHaJIN3a, TUCKPETHOM

pa3pabaTbIBaTh MaTE€MaTHUKHU, TEOPUU BEPOSITHOCTEU U

OpraHU3alMOHHO- MaTeMaTH4YeCKON CTaTUCTUKH, METOJOB

TEXHUYECKUE U ONTUMU3ALMU U UCCIICJOBAaHUS OIIEpALIUi,
O6menpodeccuoHaabHbIE .

SKOHOMUYECKHE HEYETKHUX BBIYMCICHU, MAaTEMaTHYECKOTrO
KOMIIETCHIIUU

IIPOLIECCHI € Y UMHATALlHOHHOTO MOJEIINPOBAHUS

NIPUMEHEHUEM OIIK-6.Y.] ymeTs NpUMEHATh METOBI

METOJI0B TEOPUH CUCTEM U CUCTEMHOI'O aHAJINA3a,

CUCTEMHOTO MaTe€MaTH4eCKOr0, CTAaTUCTHYECKOTO U

aHanu3a u MMUTALMOHHOTI'O MOJCIIMPOBAHUS IS




MaTeMaTHu4ICCKOIro
MOACIINPOBAHUSA

aBTOMATHU3AIMH 33]1a4 IPUHSATHS
pelieHni, aHanu3a nH(HOPMallMOHHBIX
MMOTOKOB, pacyeTa YKOHOMHUYECKOM

3¢ (PEeKTUBHOCTH U HAAC)KHOCTH
WH(OPMAIIMOHHBIX CHCTEM M TEXHOJOTHH
OIIK-6.B.1 Bnanetsr HaBLIKAMU
MIPOBEJICHUS] MH)KEHEPHBIX PACUECTOB
OCHOBHBIX ITOKa3aresie
PE3yJIbTATUBHOCTH CO3JJAHHS
MPUMEHEHUS NH()OPMALIMOHHBIX CUCTEM U
TEXHOJIOTHI

2. Mecro nucuurnHbl B cTpykType OI1
JucuumnimHa MoxeT 6a3upoBaThCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIOIUMUCS

IIPU U3YYECHUH CIICYIOIUX TACIUILIAH:
— «JluckpeTHas MaTeMaTUKaY,
— «Teopus BepoATHOCTEN»

— «HpopMalnOHHbIE CUCTEMBI U TEXHOJIOT U
3HaHMs, TOJYYEHHBIE NPU W3YYEHHU MaTepuana MaHHOW IHUCLUIUIMHBI, MUMEIOT Kak
CaMOCTOATENIBHOE 3HAYCHHE, TaK U UCIIOJIb3YIOTCS IPU U3YYEHUHN APYTUX JUCLHUIIINH:

— «MopgenupoBaHue»
— «YHOpaBleHUE IPOEKTAMUY,

— «IIpoexTupoBanue HHPOPMALIMOHHBIX CUCTEM).

3. O0beM u TpyI0EMKOCTh TUCIUTLIAHBI
Jannaple 00 o0meM o0beMe TUCIUIUIMHEI, TPYIOSCMKOCTH OTACIBHBIX BHJIOB y4eOHOM
paboThI 1O IUCHUIUIMHE (M pacipeelieHne 3TOW TPYJOEMKOCTH IO CEMeCTpaMm) Mpe/ICTaBICHbI B

Tabnuiie 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh IUCIUIIIUHBI

TpyroemMKOCTh 11O
Bun yuebnoit paboThl Bcero ceMecTpam
Ne5
1 2 3
Oowan mpyooemKocno oucyuniuHl, 4/ 144 4/ 144
3E/ (uac)
U3 nux uacoe npakmuueckou no020moeKu
Ayoumopnole 3auamus, BCEro Jac. 20 20
B TOM YHCIIE!

neknuu (JI), (wac) 8 8

npakTuyeckue/cemunapckue 3ansatus (I13), 4 4

(dac)

naboparopubie padotsl (JIP), (1ac) 8 8

KypcoBoii npoekT (pabota) (KII, KP), (uac)

JK3aMeH, (Jac) 9 9
Camocmoamenvnasn paboma, Bcero (dac) 115 115
Buo npomesxcymounoii ammecmayuu’ 3a4er,
mudd. 3ader, sk3amen (3auer, dudd. 3ay, JK3. JK3.
DK3.*%)

*k
IIpumedanue: xaHaUAATCKHI SK3aMeH




4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH JTUCLUUILIMHEI 110 pa3/ieiaM U BUAAM 3aHATHMN.
Pazgenbl, TeMbI TUCITUTIIIMHBI M KX TPYJIOEMKOCTh IIPUBECHBI B Ta0IUIIE 3.

Tabmuua 3 — Pazesnbl, TeMbl TUCIMILIMHBI, UX TPYA0EMKOCTh

Pasesnbl, TEMBI AUCIUTLIHHEL Jlexm | 113 JIP KII CPC
’ (gac) (C3) (gac) (ac) | (wac)
Cemectp 5
Paznmen 1. O6miast TeOpHst CHCTEM 2 21
Paszzen 2. Marematiueckast TEOpHsi CHCTEM 2 2 21
Paszen 3. Teopust CUCTEM yIIpaBIICHHS 2 2 4 21
Paszmen 4. MeTopl 1 3a/1a4d CHCTEMHOTO aHAJIH3a 2 2 2 52
Hroro B cemectpe: 8 4 8 115
Hroro 8 4 8 0 115

[IpakTnueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEJICTBEHHOM  BBINOJHEHUU
00y4JaroIMMUCS OMPEIeTICHHBIX TPYAOBbIX (DYHKIIHA, CBI3aHHBIX ¢ OyayIiei mpodeccuoHaIbHON
JIESITELHOCTBIO.

4.2. CopnepxaHue pa3/iejoB U TEM JICKIIMOHHBIX 3aHSATHH.
CopepxaHue pa3/ieiioB U TeM JICKIIMOHHBIX 3aHATHI IPUBEICHO B Ta0HIIE 4.

Tabnuna 4 — ConeprkaHue pa3aesioB U TeM JEKIIMOHHOTO [TUKIIa
Howmep paznena Ha3Banue u copeprxanue pa3jeinoB U TeM JEKIIMOHHBIX 3aHATHI

1 Hcropus cucteMHbIX uccienoBaHuil. O030p NpUKIAHBIX HAPaBICHUN
B TEOPUHU CHCTEM M CUCTEMHOM aHasu3e. OCHOBHbIE MOHATHS 001IeH
teopuu cucteM. ColictBa cucreM. Monenu cucreMm. Knaccuduxanus
CHCTEM.

2 TeopeTuKo-MHOKECTBEHHOE OIPENIEICHUE CUCTEMBI. AKCHOMBI
MaTeMaTU4ecKoil Teopuu cucteM. [[oHsITHE TMHAMUYECKON CUCTEMBI.
CucTembl ¢ HEMIPEPBIBHBIM U JUCKPETHBIM BpeMeHeM. CBolicTBa
JTUHAMHUYECKUX CUCTEM. Y CTOMYMBOCTb. Y IPABISEMOCTb.
Ha6monaemocts. UneHTUPHUIIMPYEMOCTD.

3 Monenu nuHamudeckux cucreM. OnucaHue BO BpeMEHHON 00J1acTH.
Ornucanue B IpOCTPaHCTBE COCTOSHUN. JIMHEHbIe U HETMHEHHbIE
cucreMsl. JInneapuzamus. Onucanue B 4aCTOTHOM 00JIacTH.
[lepenarounsie GyHKINU U CTPYKTYpHBIE cXeMbl. Kputepuu
YCTOMYMBOCTH, YIPABISIEMOCTH U HAOIFOTAEMOCTH JTMHEWHBIX CHCTEM.
Crabunusupyroias oopatHast cBs3b. OOpaTHas CBSA3b IO COCTOSHUIO.
Ob6parHas cBs3b 1o Beixoy. HabGmronatens coctosinusi. CUHTE3 U
MOJIETTMPOBaHHE CHCTEM ¢ 00paTHOH cBs3bi0 B SCilab/Xcos.

4 MeTonbl ¥ 3a/1aUN CHCTEMHOTO aHaIn3a. 3aJaud JHHEIHOT O
nmporpammupoBaHnus. TpaHcnopTHas 3a1a4a. 3ajada O Ha3HAYCHUSIX.
3ajaun Teopuu Urp. MarpuyHas urpa Kak 3ajiada JJMHEHHOTO
porpaMMupoBaHus. PerieHue 3agad JMHEHHOTO IPOrpaMMUPOBaHUS B




Python/SciPy. IIpunsTre pemeHnii B yCIOBUSX NOJTHOW ¥ YaCTHYHON

HCOMMPCACIICHHOCTHU.

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHUECKUX 3aHATHI U UX TPYTOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Tabmuna 5 — [IpakTuueckue 3aHsATHs U UX TPYJI0EMKOCTh

U3 Hux No
Tembl Dopmbl .
Ne TpymoeMKOCTh, | IPaKTUYECKOH | pa3aerna
MPaKTUYECKHUX MPaKTUYECKHUX
/1 o " (dac) MOJATOTOBKH, | TUCIIHII
3aHATHN 3aHATHH
(qac) JIMHBI
Cemectp 5
1 AHanus cucreMm Pemenue 3amau 2 3
yIpaBlIeHUs
2 TpancnopTtHas Pemenue 3anau 2 4
3ajaya
Bcero 4

4.4. JlabopatopHble 3aHATUS
Tembl 1aOGOpaTOPHBIX 3aHATHI U UX TPYJOEMKOCTh NPUBEIEHBI B TabnuIe 6.

Tabmuua 6 — JIabopaTopHbI€ 3aHATHS U UX TPYIOEMKOCTb

N3 aux No
Ne HaumenoBanue nabopatopHbix paboT TpyNOCMKOCTS, | IPaKTHUECKOH | pasiea
/a (dac) IIOJTOTOBKH, | JHCIIUII
(gac) JIMHBI
Cemectp 5
1 | MopenupoBanrue JUHAMUYECKUX CUCTEM B 2 2
Python
2 | AHanW3 M CHHTE3 JTUHAMHYECKHUX CHCTEM B 4 3
Scilab
3 | Pemienue matpuuHoii urpsl B Python/Scipy 2 4
Bcero 8

4.5. KypcoBoe mpoeKkTHpOoBaHHEe/ BHITIOTHEHUE KypCOBOW PabOTHI
VY4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrosTenbHas paboTa 00y4aronIXcs
Buapl camocTosiTennbHON paboOThI B €€ TPYIO0EMKOCTh MPUBEICHBI B Ta0IHIIE /.

Tabnuna 7 — Buabl caMmocTosTenbHON pabOThI M €€ TPYA0EMKOCTh

Bcero, | Cemectp 5,
qac qac

1 2 3

Buna camocTositenpHOM pabOThI




W3ydenue TeopeTUYECKOro MaTeprasa 90 90
qucturuael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedepara (P)
[ToaroroBka K TeKyuieMy KOHTPOJIIO 5 5
ycneBaemocTH (TKY)
Jlomamuee 3ampanue (/13)
Kontposbabie paboThl 3a09nnKoB (KP3) 10 10
IToaroroBka K mpOMeEKyTOYHON 10 10
atrectaruu (I1A)

Beero: | 115 115

5. IlepeueHnb yueOHO-METOAMYECKOTO OOECTICUCHUS
JUIS CAaMOCTOSITENIbHON PaboThl 00yUaromUXCsl 0 JUCHUIUIMHE (MOJLYJII0)
Y4eOHO-MEeTOINYECKHE MaTEePUAIIbI JIs1 CAMOCTOSITEIbHON paboThl 00yJYaromuXcs YKa3aHbl B I1.11.

7-11.

6. IlepeueHb MeYaTHBIX U ANEKTPOHHBIX YUEOHBIX U3JaHUN
[lepedyeHpb neYaTHBIX U SJEKTPOHHBIX YUeOHBIX M3IaHUI MPUBEIEH B TaOIuUIE 8.
Tabnuua 8— [lepeyeHb Ne4yaTHBIX U JIEKTPOHHBIX YUEOHBIX U3AaHUMN

nocobue / B. B. Ilepmtok, B.
A. ®etucos ; C.-Ilerepb. roc.
VH-T a3POKOCM.
npubopoctpoenus. - CII6. :
Wzn-so I'VAII 2010. - 124 c.

Komuectso
SK3EMILLIPOB
UlliLll_Hggl)g/ ec bubnuorpaduueckas ccplika B 6?5;?;2%6
AIEKTPOHHBIX
AK3EMILISIPOB)
004.8 C 40 CuctemHsIii aHanmu3: yuebnoe | 40
noco6ue / H. H. Maiiopos [u
ap.]; C.- Ilerepb. roc. yH-T
a’pOKOCM. TPUOOPOCTPOCHHUSL.
- CIIO. : U3n-Bo I'YAIL, 2016.
- 137 c.
004.8 C 40 CucreMHBIN aHAIN3 B 50
(byHIaMEHTaJIbHBIX U
MIPUKJIAJHBIX UCCICTOBAHUAX /
C. B. badypos [u ap.]; C.-
ITetep®d. roc. yH-T a3pPOKOCM.
npubopoctpoenus. - CII6. :
[Tomurexnnka,2014. - 378 c.
004.8 I1 27 Cucremuslii aHanus: yuebnoe | 157

https://e.lanbook.com/book/212207

IIes3nep, JI. 1. Teopus

CUCTEM yIpaBlieHUs: yueOHOe




noco6wue / JI. [1. IleB3uep. —
Cankr-IlerepOypr: Jlans,
2022. — 424 c.
https://e.lanbook.com/book/211817 IOmarynos, M. I'. Beenenue B
TEOPHIO JTUHAMUICCKUX

cucTeM : yaeOHoe mocooue /
M. I'. FOmarynos. — CaHkT-
[TerepOypr : Jlanp, 2022. —
272 c.
https://znanium.com/catalog/product/1844314 | Kopukos, A. M. Teopus
CHCTEM M CUCTEMHBIN aHaIuU3 :

ydyebHoe nmocodue / A.M.
Kopuxos, C.H. [1aBnoB. —
Mocksa : UHOPA-M, 2022. —
288 c.
https://znanium.com/catalog/product/1093213 | Baosus, B. M. Teopus cuctem
Y CUCTEMHBIN aHaJu3 :

y4eOHUK [yt OakanaBpoB / B.
M. Bnogum, JI. E. Cypkoga, B.
A. BanentnHoB. — MockBa :
N3 paTenscko-Topronas

kopropanus «JlamkoB u Ky,
2020. - 642 c.

7. TlepedyeHb AIEKTPOHHBIX 00pPa30BaATEIBHBIX PECYPCOB
nH(}OPMaIMOHHO-TEIIEKOMMYHHUKAITUOHHOM ceTn « IHTepHeT»
[lepeuens AIIEKTPOHHBIX o0pa30BaTeNbHbIX pecypcos MH(pOpPMaLOHHO-
TEJIEeKOMMYHUKAIIMOHHONW ceTn «UVHTepHeT», HEOOXOAMMBIX MJii OCBOCHHUS TUCIUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuma 9 — IlepedyeHb DJIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPcOB HMH(POPMAIIMOHHO-
TEJIEKOMMYHUKAIMOHHOU ceTH «/HTepHeT)
URL anpec HaumeHnoBanue

https://e.lanbook.com/ | DBC «Jlaub»

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHIMA
8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEYCHHsI, HCIIOB3yEeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUIHHE.
[TepeueHs UCTIOIB3YEMOTO MMPOTPAMMHOTO OOECTICUeHUs TIpeicTaBieH B Tadsmire 10.

Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeH s

Ne /1t HanmenoBanue
1 Python/Spyder
2 Scilab/Xcos
82 HepequL I/IH(bOpMaLII/IOHHO-CHpaBO‘-IHBIX CHUCTEM, I/ICHOJ’ILSyeMBIX HpI/I

OCYIIECTBIIEHUU 00pa30BaTEILHOTO MPoLiecca MO AUCIUILIINHE



[lepeuens ucnoab3yeMbIX HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM MPECTABIICH B TA0IHIIE
11.

Tabmuna 11— [epeuenb nHGOPMAIIMOHHO-CIIPABOYHBIX CUCTEM
Ne n/nn HaumenoBanune

He npenycmotpeno

9. MarepuanbHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBICHUS
00pa30BaTeNLHOTO MpoIiecca Mo TUCIUTUIMHE, IPECTaBICH B Tabmuiel 2.

Tabauna 12 — CoctaB MaTepHalibHO-TEXHUUECKON 0a3bl

No HaumeHnoBanue cocTaBHOI 4acTh Howmep ayautopuu
/1 MaTepHUaTbHO-TEXHIUUECKON 0a3bl (npu HEOOXOIUMOCTH )

MynsTuMeaniiHas JeKIUOHHAS ay IUTOPHUs

KomnbrorepHslii knacc

10. OueHouHble cpeAcTBa Uil IPOBEICHUS TPOMEKYTOUHOM aTTeCTAIlH
10.1. CocTaB OIICHOYHBIX CPEICTBAJIS MPOBEACHUS IPOMEXKYTOYHOH aTTeCTAIlUH
oOy4aromuxcs Mo AUCUUIUINHE MPUBEAeH B Tabnuue 13.
Tabmuna 13 — CocTaB OIEHOYHBIX CPEJCTB JIJIsl IPOBEACHHMSI IPOMEKYTOYHON aTTeCTaIlluU

Buj npoMexyTOYHOH aTtTecTaluu [TepedeHb OLIEHOYHBIX CPEJCTB
DKk3aMeH Crrcok BONPOCOB K 3K3aMEHY;
DK3aMeHalMOHHbIE OUJIETHI;
TecTsl.

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MpUMEHseTcsl 5-0ajuibHas IIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIIMH, KOTopas nmpuBeaeHa B Tabnuie 14. B TeueHune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast mKaga MOIYIbHO-PEHTHHIOBOM CCTEMBl Y HUBEPCUTETA, ITPABUIIA UCTIOIb30BAHUS
KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOLLUM JIOKaJIbHBIM HOpMaTUBHBIM akToM 'Y AIL.

Tabmuua 14 —Kpurepuu oLieHKH YpOBHSI CPOPMHUPOBAHHOCTH KOMIETEHIUH
OuieHKa KOMIIETEHIIMU
S-0ayuTbHas IIKana

XapakTeprcTrka COpMUPOBAHHBIX KOMITETEHITHIA

— oOyuaronuiics ri1y0OKO M BCECTOPOHHE YCBOWJI IMPOrpaMMHBIHI
MaTepHal;

— YBEPEHHO, JIOTUYHO, [TOCIIEI0BATEIBHO ¥ IPAMOTHO €0 M3J1araer;
— OIMpasiCh Ha 3HAHUS OCHOBHOW W JIOTIOJHUTEIHHOW JUTEPaTyphl,

«OTIINYHO)

GATTCHOY TECHO  MPUBS3bIBAET YCBOEHHBIE  HAy4YHbIE TMOJOKEHUS  C
MPAKTUYECKOU JIEATETbHOCTHIO HAIIPABIICHNUS,
— yMesio0 000CHOBBIBAET M apTyMEHTUPYET BBIJIBUTAEMBIE UM HJICH,
— JIeNaeT BBIBOILI U 0000IIEHUS
— CBOOOJTHO BJIQJICET CUCTEMOM CIEIUATU3HPOBAHHBIX IOHSTHMH.
— o0yuJaromuiicss TBep0 YCBOWI MPOTpaMMHBINA MaTepuai, TpaMOTHO
W TO CYIIECTBY H3JaraeT ero, ONMUpasch Ha 3HAHUS OCHOBHOM
JINTEPATYPEL;

«XOpOILIO» PaTypeL, v
— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEH;

«3a4TECHO»

— YBA3BIBAET YCBOCHHBIE 3HAHUS C IMPAKTUYECKOU JESITEIBHOCTHIO
HaMpaBJICHUS,
— aprYMEHTUPYET HaYYHBIE MOJIOKEHHUS;




Or11eHKa KOMITETEHITHN

5-0autbHad mIKaIa

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— JIeJIaeT BBIBOIBI U 000OIIECHHUS;
— BJIQJICET CUCTEMOM CIIeNaTN3UPOBAHHBIX TTOHSTUH.

«YyOOBJICTBOPUTEIIBHO»
<GavYTCHO»

— o0yyarouuiicss yCBOMII TOJIbKO OCHOBHOM NMPOTrpaMMHBIN MaTepHal,
10 CYLIECTBY M3JIaraeT €ro, ONMpasch Ha 3HAHUS TOJBKO OCHOBHOM
JUTEPATYPHI,

— JIOMYCKaeT HeCYIECTBEHHbIE OIIMOKN U HETOYHOCTH;

— UCTIBITHIBAET 3aTPYJHEHUS] B IMPAKTHUECKOM NMPUMEHEHUH 3HAHUN
HaIpaBJICHNUS,

— c1a00 apryMEHTUPYET HayYHbIC MTOJIOKEHUS;

— 3aTpyAHseTCs B (OPMYIMPOBAHUU BBIBOJOB U 0000IIEHUI;

— YaCTUYHO BJIaJICET CUCTEMOH ClielaaIn3uPOBAHHBIX OHSITUH.

«HEYAOBJICTBOPUTCIIBHO»
«HC 3a4YTCHO»

— o0yJaronuiicss He YCBOWJI 3HAYHTEIBHOW YacTH IMPOTPAMMHOIO
MaTepuana,

— JIOTYCKAeT  CYNIECTBEHHbIC OMIMOKM W  HETOYHOCTH  IPH
paccMOTPEHHH MPOOJIEM B KOHKPETHOM HAIIPaBJICHHUH;

— UCTIBITBIBACT TPYAHOCTH B MPAKTUYCCKOM MPUMCHCHHUH 3HAHMIA,

— HE MOKET apryMEHTHPOBATh HAYYHBIC ITOJOXKCHIS;

— He (opMyIIHpYET BEIBOJOB K 0000IICHHI.

10.3. TunoBble KOHTPOJILHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bompocsr (3amaun) nis sK3aMeHa peIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocs! (3agaun) 115 2K3aMeHa

Ne n/nn Ilepeuenb BonpocoB (3aau) i SK3aMeHa Koz
WHIMKATOpa

1 OcHoBHbIE IOHATHS 00LIEH TEOPUH CUCTEM OIIK-6.3.1

2 Knaccugukanus cucrem OIIK-6.3.1

3 TeopeTuK0-MHOKECTBEHHOE OIPEIeTICHHE CUCTEMBI OIIK-6.3.1

4 CBoiicTBa AMHAMUYECKUX CUCTEM: YCTOMYMBOCT, OIIK-6.3.1
YIPaBIIEMOCTh, HAOJIIOIAeMOCTbh, HACHTUDHUIIMPYEMOCTh

5 Onucanue TMHAMUYECKUX CUCTEM B IIPOCTPAHCTBE OIIK-6.3.1
COCTOSIHUI

6 Omnuncanre TUHAMHUYECKAX CUCTEM B YaCTOTHOU 00J1acTH OIIK-6.3.1

7 Kputepun ycToiiunBoCcTH, yIpaBasieMOCTH U OIIK-6.VY.1
Ha0JI101aeMOCTH JIMHEHHBIX CUCTEM

8 Crabunusupyromas oopaTHast CBs3b OIIK-6.B.1

9 3aaya TUHEHHOTO MPOrPaMMHUPOBAHUS YK-2.3.1

10 TpaHcnopTHas 3a1ada YK-2.3.1

12 3amaya 0 Ha3HAYEHUSIX VK-2.3.1

13 MartpuuHas urpa YK-1.B.2

14 MeToabl NPUHATHUS PELICHUIN B YCIOBUAX YK-1.3.2
HEOIPEIeIEHHOCTH

15 MojenupoBaHHe CIy4ailHbIX YMCE U TOTOKOB COOBITHI OIIK-6.VY.1

16 KoHeunble nenu MapkoBa ¢ HENIpepbIBHBIM BpPEMEHEM OIIK-6.Y.1

17 Koneunsle nenu MapkoBa ¢ AMCKPETHBIM BPEMEHEM OIIK-6.VY.1

18 OCHOBHBIE IOHATHUS TEOPUH CHCTEM MAaCCOBOIO OIIK-6.VY.1
o0cIyKUBaHUs

19 OnHOKaHaJbHAS CHCTEMa MacCOBOTO OOCITYKUBaHHUS OIIK-6.Y.1

20 MHorokaHajibHasi CHCTEMa MacCOBOT0 00CTyKMBAaHUS OIIK-6.VY.1




Bompocsr (3amaun) s 3aueta / qudd. 3auera npepcraBieHsl B Tabnuie 16.
Tabmuna 16 — Bonpocs! (3agaun) ams 3adera / audd. 3ayera

Ne i/t

[Tepedyens BonpocoB (3amav) myist 3adeta / nudd. 3auera

Kon
WHJIUKAaTOpa

Y4eOHBIM IJIAHOM HE MPEAYCMOTPEHO

[lepeyenp TeM Ui KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B TabmwmIe 17.
Tabmuua 17 — IlepeueHp TeM sl KYPCOBOTO MPOSKTUPOBAHMSI/BHIIIOJTHEHHUSI KYPCOBOM paboThI

No /a1 [TpumepHBIi IepedeHb TeM A KypCOBOTO MTPOSKTUPOBAHMS/BBIITOTHEHHS
B KypCOBOH paboThI
Y4eOHBIM IIJIAHOM HE MTPEAYCMOTPEHO
BOHpOCBI AJIe OpPOBCACHUA HpOMe)KYTOQHOfI arreécCralliu B BHAC TCCTUPOBAHUA

MpeACTaBICHBI B Ta0nwuie 18.

Tabnuua 18 — IIpumepHblii iepeueHb BOIIPOCOB JJIsl TECTOB

Ne i/t

[IpumepHBIii iepeueHb BOMPOCOB ISl TECTOB

Kon
WHJIUKAaTOpa

1

Cucrema — 310
1) MHO€CTBO 3JIEMEHTOB 33/1aHHON IIPUPObI
2) MHOXEeCTBO CBsI3€i MKy IIEMEHTAMH

3) MHO0XeCTBO B3aMMOCBSI3aHHBIX 3JICMCHTOB, o6pasy}01unx CAHUHOC

eJI0€
4) MHO0KeCTBO BXOJHBIX M BBEIXOJHBIX CUTHAJIOB

OIIK-6.3.1

OCHOBOIT0JIO)KHUKOM OOLIEH TEOPUU CUCTEM SIBIIIETCS
1) H. Bunep

2) JI. ¢pon bepranandpu

3) K. llennon

4) A. Toropunr

OIIK-6.3.1

CranuoHapHasi cUCTEMa — 3TO

1) cucrema ¢ M3BECTHBIMH MTapaMeTpaMH

2) cucrema co ciay4alHbIMM MapaMeTpamMu
3) cuctema ¢ UHTEPBaJIbHBIMU [TapAMETPaMHU
4) cucremMa ¢ NOCTOSIHHBIMU TapaMeTpamMu

VK-1.3.2

JnHamuyeckas cucrema — 310

1) cucrema ¢ U3MEHSIOIIKUMCS COCTOSTHUEM

2) cuctema ¢ U3MEHSIIOIIMMHUCS NTapaMeTpaMu
3) cucrema ¢ U3MEHSIOIEICS CTPYKTYpOol

4) cuctema ¢ 00paTHOM CBSA3BIO

VK-1.3.2

Ilepenarounas pyHKIUS CUCTEMBI
y"+2y’-3y=u-2u’

paBHa

1) g(s)=(s>+2s-3)/ (1-25)

2) 9(s)=1/(s?*+2s-3)

3) g(s)=s/(s*+2s-3)

4) g(s)=(1-2s)/(s*+2s-3)

OIIK-6.B.1

[epenarounas pyHKIMS MapaIIETLHOTO COSTUHEHHS 3BEHBEB C
nepeaarouHbiMu GpyHKmsaMu g1(S) u g2(s) paua

1) 9(s)=91(s)/(1-91(s)92(s))

2) 9(s)=91(s)92(s)

OIIK-6.B.1




3) 9(s)=g1(s)+92(s)
4) 9(5)=91(5)/g2(s)

IMepenarounast GyHKIHS TOCIEI0BATEILHOIO COETHHEHHSI 3BEHBEB C
nepeaarounsiMu GyHkmusamu g1(S) u g2(s) pasua

1) 9(s)=g1(s)/(1-g1(s)92(s))

2) 9(s)=91(s)92(s)

3) 9(s)=g1(s)+92(s)

4) 9(s)=91(s)/g2(s)

OIIK-6.B.1

Cucrema

y"-2y'+3y=10u

B IIPOCTPAHCTBE COCTOSIHUN OIIMCBHIBACTCS YPABHEHUAMU
1) dx1/dt=x2, dx2/dt=-3x2+2x1+10u

2) dx1/dt=x2, dx2/dt=-3x1+2x2+10u

3) dx1/dt=x2, dx2/dt=3x1-2x2+10u

4) dx1/dt=x2, dx2/dt=-3x1+2x2-10u

OIIK-6.Y.1

Kaxkag cucreMa aCHMOTOTUYECKH YCT olyuBa?
1) x(t+1)=1,5x(t)

2) X(t+1)=-1,5x(t)

3) dx/dt=0,5x

4) dx/dt=-1,5x

OIIK-6.V.1

10

Kaxkas cucrema He BJISIETCS aCUMITOTHYECKU YCTOMYUBOM?
1) x(t+1)=0,5x(t)

2) X(t+1)=-1,5x(t)

3) dx/dt=-0,5x

4) dx/dt=-1,5x

OIIK-6.Y.1

11

JI71st aCHMITTOTHYECKON yCTOWYMBOCTH cucTeMbl AX/dt=AX
HEO0XOUMO U JIOCTaTOYHO

1) Bce cOOCTBEHHBIC YnCIia MATPUIIBI A 110 MOJYIIFO MeHbIIe |
2) Bce COOCTBEHHBIE YK CJIa MATPUIIBI A TI0 MOy IO OosbIe 1
3) Bce COOCTBEHHBIC YMCIa MATPHUIIBI A HMEIOT OTPHILIATEIbHBIC
JEHCTBUTEIILHBIC YACTH

4) Bce COOCTBEHHBIC YHCIIa MATPHUIIBI A HMEIOT TIOJIOKHUTEIbHBIC
JCHCTBUTENBHBIC YaCTH

VYK-2.3.1

12

JInst acCHMITTOTHYECKOM ycToWuMBOCTH cucTeMbl X(t+1)=AX(t)
HEO0O0XOIUMO U JOCTATOYHO

1) Bce COOCTBEHHBIE YUCIa MATPHIIBI A 10 MOTYJTFO MEHbIIe |
2) Bce COOCTBEHHBIE YK CJIa MATPUIIBI A TI0 MOy IO OosbIe 1
3) Bce COOCTBEHHBIE YHCIa MATPHIIBI A HMEIOT OTPHIIATEIILHBIC
JEHCTBUTEIILHBIE YaCTH

4) Bce COOCTBEHHBIE YMCIIa MATPHUIIBI A UMEIOT MOJIOKHTEIbHBIE
JEHCTBUTENILHBIE YaCTH

VYK-2.3.1

13

Marpuria ynpasisemoctu cuctembl dx/dt=Ax+Bu, y=CX umeer Bua
1) [B,A]

2) [AT,CT]

3) [CTATCT,...,(AH™C™]T

4) [B,AB,...,A"™]

VK-1.3.2

14

Marpuriia Hadmogaemoctu cuctembl dx/dt=Ax+Bu, y=CX umeer
BU/I

1) [B,A]

2) [AT,CT]

3) [CTATCT,...(AH™C™]T

4) [B,AB,...,A™]

VK-1.3.2




15

Kakas cucrema Heympasisiema?

1) x1(t+1)=x2(t), x1(t+1)=-x1(t)+x2(t)+u(t)

2) dx1/dt=x2+u, dx2/dt=x1+u

3) x1(t+1)=x2(t)+u(t), x1(t+1)=-x1(t)+x2(t)+u(t)
4) dx1/dt=x1+x2+u, dx2/dt=x1-x2+u

OIIK-6.B.1

16

[Tpu kaKOM 3HAYCHUHU TTApaMeTpa a CUcTeMa
dx1/dt=x2, dx2/dt=ax1+x2, y=x2
HeHalrronaema?

1)a=1

2) a=-1

3) [a>1

4) a=0

OIIK-6.B.1

17

OtpunarenbHas oOpaTHasi CBS3b:

1) ycunuBaeT BIMsSHUE BHEUTHUX BO3MYIICHUN Ha MOBEJCHHE
CHCTEMBI

2) ctabunu3upyeT JUHAMUKY CUCTEMBI, IETAeT CUCTEMY
YCTOMYHBOM

3) U30JIMpYET CUCTEMY OT OKPYIXKAIOIIEH cpeIbl

4) 3amMeISIeT MePEeX0/IHbIE IPOLIECCHl B CUCTEME

VK-2.3.1

18

HpI/I KaKOM 3HAQUCHHUHU ITapaMCTpa f cucrTema C 06paTHOI7I CBA3BHO
y"+2y’-3y=u, u=-fy

ACUMIITOTHUYCCKHU YCTOﬁHHBa

1) f=3

2) f=-3

3) =4

4) f=1

OIIK-6.B.1

19

[Tpu xakom 3HaYeHuM napamerpa f cucrema ¢ oOpaTHOM CBSI3bIO
y(t+)+y()=u(t), u=-fy

ACHMITTOTUYECKH yCTOMINBA

1) f=1

2) f=-1

3) f=0,5

4) f=-0,5

OIIK-6.B.1

20

Habmonarens npeanasHaueH

1) T TOCTPOCHUS OTICHKU COCTOSIHHSI CHCTEMBI
2) ny1st HaOITFOICHHS 338 BBIXOJOM CHCTEMBI

3) st HaOJIOICHMS 32 BXOJIOM CHCTEMBI

4) nnist uaSHTUPUKAIIUN CUCTEMBI

OIIK-6.3.1

No /1t

TecTbl 1151 TPOBEPKH OCTATOYHBIX 3HAHUI

Komnerenis

3aoanue KoMOUHUPOBAHHO20 MUNA C BbLIOOPOM OOHO20 BEPHO20

omeema u3 uemulpex npeodiloHCeHHbIX U 0O0CHOBANHUEM 8b100DA.
Hucempykuyua: Ilpouumatime mexcm, 6bibepume npasuibHbulil
omeem u 3anuuiume ap2ymenmsl, 000CHO8bIBaIOUjUE 8bIOOD
omeema.

Marpuiia ynpasisemoctu cuctembl dx/dt=Ax+Bu, y=CX umeer Bua

1. [B,A]

2. [AT,CT]

3. [CTATCT,... (AD™CTT
4.[B,AB,...,A™

YK-1




3aoanue KoMOUHUPOBAHHO2O MUNA C 8LIOOPOM HECKOILKUX
8apUAHMO8 OMBEEMA U3 NPEONONHCEHHBIX U PA3BEPHYMBIM
000CHOBaHUEM 8blOOPA.

Hucempykuyua: Ilpouumatime mexcm, 8vi0epume npasuibHvle
gapuanmvl OMeema u 3anuuume apeymenmol, 0O0CHOBbLEAIOWUE
8b100p OMBEMo8

[Tpu kakux 3HAYCHUSIX TTapaMeTpoB & u b cucrema
dx1/dt=x2, dx2/dt=x1, y=ax1+bx2
HeHa0 o 1aeMa’?

1.a=1, b=2

2.a=1, b=1

3.a=2,b=-1

4.a=1, b=-1

VK-1

3amaHue 3aKPHITOTO TUIIA HA YCTAHOBIIEHHUE COOTBETCTBHS
Hucmpykuyus: [Ipouumaiime mexcm u yCmanosume coomeenmcmaeue.
K kaxcooti  nosuyuu 6  neeom  cmoibye  noobepume
COOMBEeMCMBYIOWYI0 NO3UYUIO 8 NPABOM CIOADYe.

YK-1

3aJaHue 3aKpBITOrO TUIA HA YCTAHOBJIEHUE I1OCIIEN0BATEIbHOCTH.
Hucmpykyua: [Ipouumaiime mexcm u ycmanosume
nocne0o8amenbHOCmy. 3anuuume coomeemcmeyoulyio
nocnedo8amenbHOCmy OYK8 Cleea Hanpago

3anuImuTe MOCJIE0BATEIbHOCTD JEHCTBUI IIPU aHAIU3e
aCUMITOTUYECKON yCTOMYUBOCTH IOJIOKEHUS PABHOBECUS
MHOT'OCBSI3HOW HEIPEPBIBHON JUHAMUYECKON CUCTEMBI

A — BrruucnseM coOCTBEHHBIE YHCIIa MAaTPHUIIBI CHCTEMBI

B — BeinosnHsieM JinHeapu3auo CUCTEMbI

C — CocrapnsieM ypaBHEHHs] TUHAMUKHA CUCTEMBI

D — IlpoBepsieM npuHaATIEKHOCTh COOCTBEHHBIX YUCEN MAaTPUILIbI
CUCTEMBI JIEBOM YaCTH KOMILIIEKCHOH IIIIOCKOCTH

YK-1

3a/laHue OTKPBITOTrO TUIA C Pa3BEPHYTHIM OTBETOM.
Hucmpykyus: [Ipouumaiime mexcm u 3anuuiume paseepHymoit
000CHOBAHHDBII OMEen.

Jaiite onpeseneHne napaMeTpuyecKoi HIeHTUUIUPYEMOCTH
JUHAMHYECKON CUCTEMBI.

YK-1

3aoanue KomOUHUPOBAHHO2O MUNA C BbLOOPOM O0OHO20 BEPHO2O
omeema u3 wemvipex npeodyioHCeHHbIX U 000CHOBAHUEM 8b1O0DA.
Hucmpykuyus: [Ipouumaiime mexcm, vloepume npasuibHblil
omeem u sanuuiume apeymeHmsl, 000CHOBbIBAIOWUE 8blOOD
omeema.

CroxacTuyeckasi cucTeMa — 3TO
1. CucreMa ¢ HEM3BECTHBIMU MTapaMeTpaMHU
2. Cuctema ¢ MHTEPBAJIbHBIMH MapaMeTpaMu

YK-2




3. Cucrema co caydaifHbIM BXOJOM U CITyYalHBIMU OIIHOKaMU
U3MEPEHUH BBIXOAA
4. Cuctema ¢ epeMeHHON CTPYKTYpOil

3aoanue KOMOUHUPOBAHHO20 MUNA C 8bIOOPOM HECKONbKUX VK-2
8apUAHMO8 OMBEeMa U3 NPEOJIONCEHHBIX U PA38EPHYMbIM
0b0cHOBaHUEM 8bIOOPA.
Hucmpykyusn: [Ipouumaiime mexcm, evlOepume npasuibHvle
gapuanmvl omeema u 3anuuume apeymenmol, 000CHOBbIEAIOWUE
8b100p OMBEMO8
Kakue cucreMbl aCHMITOTUYECKH YCTONYHBBI
1. dx/dt=-2x
2. X(k+1)=1,7x(k)
3. dx/dt=3x
4. x(k+1)=0.2x(k)
3ajaHue 3aKphITOrO THIA HA YCTAHOBJICHUE COOTBETCTBHS YK-2
Hucmpykyus: [Ipouumaiime mexcm u yCmaHosume coomeemcmaue.
K kaocooti  nosuyuu 6  negom  cmoabye  noodbepume
COOMBemMcmayIouy0 No3UYUIo 8 NPA8OM cmoadye.
ConocraBbTe OMUCAHUIO CUCTEMBI B TPOCTPAHCTBE COCTOSTHUM €e
OIMCAHUE «BXO/-BBIXO»
Ornucanue B MPOCTPAHCTBE Onucanue «BXOJ-BBIXO]
COCTOSIHUI
A dx1/dt=x2, 1 | y"-y+4y=-bu
dx2/dt=-2x2+3x1-5u,
y=x1
B dx1/dt=x2, 2 | y"-3y+2y=-5u
dx2/dt=7x2+4x1+2u,
y=x1
C dx1/dt=x2, 3 | y"-4y'-Ty=2u
dx2/dt=-3x2+2x1+2u,
y=x1
D dx1/dt=x2, 4 | y"-2y+3y=2u
dx2/dt=-4x2+x1-5u,
y=x1
A B C D
3aJaHre 3aKpbITOrO TUMNA HA YCTAHOBJICHUE MTOCJIEI0BATEILHOCTH. YK-2

Hucmpykyua: IIpouumatime mexcm u ycmanosume
nocne008amenbHOCmy. 3anuunme coomeemcmeyouyio
nocne008amenbHOCMb OYK6 clleéa Hanpago




3anuIInTe NOCIeI0BaTEIbHOCTh IEUCTBUIN NPY aHAJIU3E
YIPABJISIEMOCTH MHOTOCBSI3HOM TMHAMUYECKONU CUCTEMBI B
OKPECTHOCTH ITOJI0KCHUSI PABHOBECHSI

A — CocraBisieM MaTpully yIpaBlIieMOCTH

B — CocraBsieMm ypaBHEHHS TMHAMUKHA CHCTEMBI

C — HaxonuM paHT MaTpUIlkl yIPaBIsSIEMOCTH

D — BelinonHsIeM JIMHEapU3aIuio CHCTEMBI

10

3ajiaHue OTKPHITOTO TUIA C PA3BEPHYTHIM OTBETOM.
Hucempykyua: Ilpouumaiime mexkcm u 3anuwiume pazeepHymolii
000CHOBAHHDBII OMEem.

Haiite onpeenenue HaOIIOJAEMOCTH TUHAMUYECKON CHCTEMBI.

YK-2

11

3aoanue KombOUHUPOBAHHO20 MUNA C BbLIOOPOM OOHO20 BEPHO2O
omeema u3 uemulpex npeoylodCeHHbIX U 000CHOBAHUEM 8blOOPA.
Hucempykuyua: Ilpouumaiime mexcm, 8vibepume npasuibHblil
omeem u 3anuuiume apeymermol, 000CHO8bI8aOWUE 8bLOOD
omeema.

Kakas u3 YKa3aHHBIX CUCTEM ABJIACTCA III/IHaMI/IquKOf/'I
1. y(t)=sign(u(t))

2. dy/dt=-2y+u

3. y(k)=sin(u(k))

4. y(K)=-u(k-1)

OIIK-6

12

3aoanue KoMOUHUPOBAHNO20 MUNA C 8bIOOPOM HECKONLKUX
8apUAHMO8 OMBEMA U3 NPEONONCEHHBIX U PA3EEPHYMbIM
0bocHoBaHUueM 8b100pa.

Hucmpykuyusa: [Ipouumaiime mexcm, bibepume npasuibHoie
8apuaHmsvl Omeema u 3anuuume apeymermuvl, 060CHOBbI8AIOUjUE
8b100p OMBEMO8

VYKaXuTe OCHOBHBIE CBOMCTBA CUCTEM YIPABIICHUS
1. HaGmromaeMocTh

2. XaO0TUYHOCTH

3. YnpaBnseMocTb

4. YCcTONYNBOCTh

OIIK-6

13

3a/1aHne 3aKPHITOTO TUIA HAa YCTAHOBJICHHE COOTBETCTBUS
Hucmpykyus: [Ipouumaiime mexcm u ycmaHosume coomeemcmaue.
K kaxcooti  nosuyuu 6  negom  cmoirbye  nodbepume
COOMBemMCMBYIOWYI0 NOUYUIO 8 NPABOM CIOADYe.

ConocTaBbTE CUCTEMEI U X XapaKTCPUCTUKU

Cucrema XapakTepucTuKa

A CucreMa MaccoBOro 1 HHTEeHCUBHOCTH

O6CJ'Iy>KI/IBaHI/I$I nepexoa0B8

OIIK-6




B Cucrema 2 | IHTEeHCUBHOCTH OTOKA
aBTOMATHUYECKOTO TpeOoBaHU
peryIupoBaHus

C Koneunas nemnp 3 | BeposrHocTu nepexoioB
Mapkoga ¢
HeNpepbIBHBIM
BpEMEHEM

D KoneuHas nens 4 | Bpems nepexoHoro
MapkoBa ¢ AUCKPETHBIM nporecca
BpEMEHEM

A B C D

14 3a/ilaHue 3aKphITOTrO TUIIA HAa YCTaHOBJIEHHE NIOCIIE0BATENbHOCTH. OIIK-6

Hucmpykyua: [Ipouumaiime mexcm u ycmanosume
nocne008amenbHOChy. 3anuunme coomeemcmeyouyio
nocnedo8amenbHOCmMy OYK8 Cleea Hanpago

3anuImrTe MociaeI0BaTeIbHOCTh JEHCTBUHN TIPU aHATIU3E
Ha0JII0JaEMOCTU MHOTOCBSA3HOM JUHAMUYECKON CUCTEMBI B
OKPECTHOCTH MOJIOKEHUSI PABHOBECHS

A — CocrapisieM ypaBHEHHs] TUHAMUKUA CUCTEMbI
B — Haxoaum paHr MaTpuiibl HaOJIH0aeMOCTH

C — BrInosiHseM JTHHEapU3aIHi0 CHCTEMBI

D — CocraBnsieM MaTpuily HaOIHOAaEMOCTH

15 3a/ilaHue OTKPBITOTrO THIA C Pa3BEPHYTHIM OTBETOM. OIIK-6
Hucmpykyus: [Ipouumaiime mexcm u 3anuuiume paseepHymoit
000CHOBAHHDBII OMEen.

Ha3oBute kpuTepun NpUHATHS PELIEHUHN B YCIOBHSX
HEOMNpPeAEIEHHOCTU

prweqcmue. Cucmema OYECHUBAHUA Mecmosblx 3a0aHUlL.

1. 3aganre KOMOMHMPOBAHHOIO THIMA C BHIOOPOM OJIHOTO BEPHOTO OTBETa W3 YETHIPEX
IPEUIOKEHHBIX U 000CHOBAaHMEM BbIOOpa CUMTAETCS] BEPHBIM, €CJIM MPABUIIBHO YKa3zaHa nudpa u
IIPUBE/IEHBI KOHKPETHBIE apryMEHTHI, UCTI0NIb3yeMble Mpu BbIOOpe oTBeTa. [lonHoe coBnaseHue ¢
BEPHBIM OTBETOM OIIEHHBaeTcs | GayjioM, HEBEPHBI OTBET WM ero oTcyTcTBHE — () GaysoB.

2. 3ajaHve KOMOMHHMPOBAHHOIO THMa C BbIOOPOM HECKOJBKMX BapHMaHTOB OTBETa M3
IPEUIOKEHHBIX U Pa3BEPHYTHIM OOOCHOBAaHMEM BBIOOpA CUMTAETCS BEPHBIM, €CIHM MPAaBUIBHO
yKa3zaHbl HUGPHl U MPUBEACHBI KOHKPETHBIE apTyMEHTBI, UCTIOJIb3yeMbIe MPH BbIOOPE OTBETOB.
[TonHOE coBmageHne ¢ BEPHBIM OTBETOM OIlEHHMBaeTCs 1 OaiioM, eciau AOMyIIeHbl OIIUOKHU WU
OTBET OTCYTCTBYET — 0 6aLIOB.

3. 3agaHue 3aKpbITOrO TUIA HA YCTAHOBJIEHHE COOTBETCTBUS CUMTAECTCS BEPHBIM, €CIIU
YCTaHOBJIEHBI BCE COOTBETCTBHUS (ITO3ULIMHU U3 OHOTO CTOJIOIA BEPHO COMOCTABIICHBI C TO3ULIUSIMU



npyroro ctoibia). [TonHoe coBmageHne ¢ BEpHBIM OTBETOM OIIGHMBAETCS 1 Oamiom, HEBEPHBIN
OTBET WK ero oTcyTcTBUe — 0 6ayuIoB.

4. 3ajaHue 3aKphITOTO TUIA HA YCTAHOBJICHUE MOCIIETOBATEIILHOCTH CYUTACTCS BEPHBIM,
CCJIM NpPaBUJIIBHO YKa3aHa BCA IMOCJICIOBATCIIbBHOCTDH I_[I/I(bp ITomHOC COBIIAACHHUEC C BCPHBIM
OTBETOM OIIeHUBaeTcs | Gayiom, eciv JONyIICHbI OIMOKU HITH OTBET OTCYTCTBYET — () OaljioB.

5. 3aI[aHI/Ie OTKPBITOI'O TUIIA C PA3BCPHYTBIM OTBCTOM CHHTACTCA BCPHBLIM, CCJIM OTBCT
COBIAJaeT C OSTAIOHHBIM [0 COJACPKAaHUIO M TMOJIHOTE. [IpaBWIIBHBIA OTBET 3a 3aJaHue
olLIcHUBAaETCs B 3 Oaiuia, eciii JOIMyIIeHa O/Ha OIMOKa \ HETOYHOCTh \ OTBET NMPABUIIBHBIN, HO HE
HOJHBIN - 1 a1, eciu gomyineHo 6osiee 1 ommOKu \ OTBET HEMPaBUIIbHBIN \ OTBET OTCYTCTBYET
— 0 basnoB.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUMUIUIMHE OOYYAIOUIMXCS 3a04YHON (HOpPMBI
00yueHus1, IpeIcTaBlIeHbI B Ta0mie 19.

Tabmuna 19 — IlepedeHb KOHTPOJIBHBIX PadOT

Ne i/m [TepeyeHb KOHTPOJIBHBIX PadOT
1 KoHTposibHas pabota o pazaeny 4
10.4. MeTtoauueckre  MaTepuaibl,  ONPEACNSIONME  HPOUEAYpPhl  OLCHUBAHUS

WH/IMKATOPOB, XapaKTEPU3YIOMMX dTanbl (HOPMUPOBAHMS KOMIIETCHIUH, COAEpKaTcs B
JOKaJbHBIX HOpMaTUBHbIX akTax [YAIL, periaMeHTHpyOIUX MOPSIJAOK U HPOLEAypY
NPOBEICHUS TEKYIIET0 KOHTPOJISI YCIIEBAEMOCTH M MIPOMEKYTOYHOM aTTeCTallMi 00yJarOIIUXCs
I'VAIL

11. Meroaudeckue yKa3aHus Ui O0YJIArOIIUXCS TI0 OCBOSHUIO JUCIIUILTAHBI
(Huoice npusoosmces pekomenoayuu no cCOCMasieHuro 0aHHo2o pazoena)

11.1. Meroauueckue yKazaHus s OOYyYarOIIMXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MmatepHana (eciu npedycmMompero yYueoHviM NIAHOM NO OAHHOU OUCYUNTUHE).

OcHOBHOE Ha3zHAauY€HHWE JICKIIMOHHOTO MaTepuajga — JOTHYECKH CTPOWHOE, CHUCTEMHOE,
IyOOKOE U SICHOE U3JI0KeHUe yueOHoro MaTepuana. HasHaueHrne COBpeMEeHHOM JIEKIIUU B paMKax
JTUCIUIIIIMHBI HE B TOM, YTOOBI TOJYYHTh BCIO HH(POpPMAIMIO TIO TE€Me, a B OCBOEHUU
byHIaMEHTaNbHBIX MpPOOJIEM JUCIHUIUIMHBI, METOJOB HAYYHOTO TIO3HAHHUSA, HOBEHIINX
JOCTHKEHUI HaydyHOM MbIcau. B yueOHOM mporiecce JEKIHs BBIIOIHSAET METO/I0J0IMYECKYIO,
OpraHU3aIMOHHYI0 U UHpOopMamoHHyI0 (GyHKIMU. JIeKus pacKpbeiBaeT MOHATHIHBIN anmapat
KOHKPETHOM 00slacTh 3HaHUs, €€ MpoOJeMbl, JaeT IeJIbHOE MPEJCTaBIEHHUE O JAUCIUILUIMHE,
MOKAa3bIBA€T B3aUMOCBS3b C APYTUMHU AUCIUIUIMHAMM.

IInanupyemele pe3yJIbTAThI IPH OCBOCHUU 00YYaIONIMMHUCS JIEKIIMOHHOIO MAaTepHaa;

— TIOJIyYeHHUE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBSI3aHHBIX 3HAHHH, YPOBEHb KOTOPHIX
ONPEENSAETCS LIEJIEBOM YCTAHOBKOM K KaXX10M KOHKPETHOM TEME;

— TIONy4Y€HUE OIMbITa TBOPUYECKOHN pabOTHI COBMECTHO C MPEIOIaBaTEIeM;

— pa3BuTHEe MpodecCHOHATBLHO-IENOBBIX  KAauecTB, JIOOBU K  TpPEeaMETy |
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHWE HEOOXOAMMOT0 HHTEPECa, HEOOXOAMMOTO /I CAMOCTOSITEIHHON paOOTHI;

— TMOJIyYeHUE 3HAHUM O COBPEMEHHOM YPOBHE Pa3BUTHUS HAYKU U TEXHUKHU U O IPOTHO3E
WX Pa3BUTHS Ha OJMDKAUIINE TOIBI;

— Hay4HThCS METOAMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTU W
MOJIO’KEHUS, IPUXOTUTH K KOHKPETHBIM BBIBOJIaM, TIOBTOPATH UX B Pa3IMUHBIX ()OPMYIUPOBKAX);

— TIONy4YeHUE TOYHOTO MOHUMAaHUS BCEX HEOOXOAUMBIX TEPMUHOB U TIOHSATHH.

JIeKuMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPAlMEl CIIaiiIoB U
WCIIONIb30BaHMEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIEHUU KOPOTKUX JHCKYcCHH 00
OCOOEHHOCTSX MPUMEHEHHS OT/ICITbHBIX TEMATHUK TI0 TUCIUTIIINHE.




CrpyKTypa npeaocTaBieHus JEKIHOHHOT0 MaTepuana:

— Cnaiinsl mo TeMam 1-5.

11.2. Meroauyeckue yKazaHus Uil OOYYaroOIMUXCs 1O Y4YacTHIO B CEMHUHApax (eciu
npeodyCcMOmMpPeHo yueOHbIM NIAHOM NO OAHHOU OUCYUNTIUHE)

VY4eOHBIM IJIAHOM HE MPEyCMOTPEHO.

11.3. Metoauueckue yka3zaHUs Uisi OOyYalOIMIUXCS O TPOXOXKICHUIO MPAKTHUYECKUX
3aHATHH (eciu npedycMompeHo yueOHbIM NIAHOM N0 OAHHOU OUCYUnIuHe)

[IpakTHdeckoe 3aHSATHE SBISCTCS OJHOW M3 OCHOBHBIX (DOpM OpraHm3anuu y4eOHOTO
mpolecca, 3aKII0Yaroniasicsl B BHITOJHEHUN 00YyYalOIUMUCS 10 PYKOBOJACTBOM IpenoaaBaTens
KOMIUIEKCa YYEeOHBIX 3aJaHUil C 1ENbI0 YCBOSHUS HAYYHO-TEOPETHYECKHX OCHOB Yy4eOHOM
JTUCIUILIMHBL, TPUOOPETEHUsI YMEHUN U HABBIKOB, OIbITA TBOPUECKOU JESTEIbHOCTH.

[enpro MPaKTUYECKOTO 3aHITHSI ISl 00YJArOIIETOCs SBISCTCS MPUBUTHE O0YUAOIIIMCS
YMEHHH U HaBBIKOB MPAKTUYECKOM JESTEIBHOCTH 110 U3y4aeMOM JUCIUILINHE.

[Tnaaupyemplie pe3yabTaThl MPU OCBOCHUU 00YUYAIOIUMCS IPAKTHUSCKUX 3aHSATHI:

— 3aKkperuicHWe, yriayOJeHHWe, pacIIMpeHHe M JeTalu3alus 3HAHWKA NPU PEIICHUU
KOHKPETHBIX 3a/1a4;

— pa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITENILHOCTH  MBIIUICHUS,
TBOPYECKOU aKTUBHOCTH;

— OBIIQJICHHWEC HOBBIMH METOJaMH M METOJUKAMU HW3YUYCHHS] KOHKPETHOH Y4eOHOM
JUCIUILINHBI,

— BBIpaOOTKAa CIOCOOHOCTH JIOTMUECKOTO OCMBICICHHSI TONYYEHHBIX 3HAHUN 7S
BBITIOJTHEHMS 3aJJaHHI;

— ofecrieueHue palMOHAIBLHOIO COYETAaHUsl KOJJIEKTUBHOM M MHAMBHIyaJIbHON (popm
o0y4eHusl.

TD€6OB3.HI/I$I K ITPOBCACHHUIO MPAKTHYCCKHUX 3aHATUH
Ha MPAKTUYCCKUX 3aHATHAX o6yqa101unecsl peumaroT 3aga4ur 1o TéMaM, yKa3aHHbIM B II.

4.3.

11.4. Meroauyeckue yka3zaHust JJis1 O0yJarOIINXCS IO BBITIOIHEHUIO J1a00paTOPHBIX paboT
(eciu npedycmMompeHo yuyeOHbLM NAAHOM N0 OAHHOU OUCYUNIUHE)

B xoze BbInosiHEeHUs 1a00paTopHbIX pabOT 00ydarOMUNCs JOKEH YIIIyOUTDh U 3aKPENUTh
3HAHMSI, IPAKTUYECKUE HABBIKU, OBJIA/I€Th COBPEMEHHON METOJMKON M TEXHUKON KCIIEPUMEHTA
B COOTBETCTBMM C KBIM(PUKAMOHHON XapaKTepUCTHKOM oOydaromerocs. BrinonHenue
71a00paTOPHBIX pabOT COCTOUT U3 IKCIEPUMEHTAIBHO-TIPAKTUYECKOMN, PacYeTHO-aHAIUTHYECKOM
4acTe! U KOHTPOJBHBIX MEPOIIPHUITHH.

BrinonHenue 51ab0paTopHBIX paboOT OO0yyaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacThlO
U3YYEHUs] JUCLUIUIMHBI, ONpENesiseMOl Y4YeOHbIM IUIAaHOM, M OTHOCHUTCA K CPEICTBaM,
o0ecreynBaroIuM pelIeHue ey X OCHOBHBIX 33/1a4 00y4aroIerocs:

— TNpHOOpeTeHrEe HABBIKOB UCCIIE0OBAHU MTPOLIECCOB, SIBIECHUH U 00BEKTOB, H3y4aeMbIX
B paMKax JaHHOW JUCIMILINHBL;

— 3aKpeIuvieHHe, Pa3BUTHE U JeTalln3alls TEOPETUUYECKHX 3HAHUN, TMOJYyYEHHBIX Ha
JEKIUSAX;

— TOJy4YeHHe HOBOM MH(OpPMAIMH 110 U3y4aeMON JUCIHUILINHE;

— TpuoOpeTeHre HaBBIKOB CaMOCTOSTENbHON paboThI ¢ 1abopaTOPHBIM 000PYA0BaHUEM
U pudopamu.

3ajaHue U TpeOoBaHMS K IPOBEICHUIO JIAOOPATOPHBIX padoT

MIPEJCTAaBICHBI B METOJUYECKUX YKa3aHUAX MO J1a00paTopHbIM paboTam

Crpykrypa u dhopma oTueTa 0 JabopaTOpHOH paboTe
MIpe/ICTaBJICHbl B METOAMYECKHX YKa3aHUAX 10 J1a00opaTOpHBIM paboTam

TpeboBanusg Kk 0hOPMIICHHUIO OTYETA O JIA0OPATOPHOI padoTe




Mpe/ICTaBICHbl B METOAMYECKHUX YKa3aHUSX I10 JJabopaTOpHBIM paboTam

Meroandeckue yka3aHus 0 IPOXOXKICHUIO J1ab0paTOpHbIX paboT pa3MemieHbl B LMS u
JOCTYITHBI 00yYaIOIINMCS Yepe3 JTMUHBII KaOUHET.

11.5. Meroauueckue YyKa3aHus Ui OOYYaIOUIMXCS TI0 MPOXOXKICHHIO KYpPCOBOTO
IPOCKTHPOBAHUS/BBINIOIIHEHUS] KYPCOBOM paboThl (eciu npedycmompeno yueOuviM HAAHOM NO
OaHHOU OucyuniuHe)

Y4eOHBIM ITAHOM HE TIPEyCMOTPEHO.

11.6. Mertoauueckue ykazaHus JUIsl OOyYarONIMXCS M0 MPOXOXKICHHIO CAMOCTOSITEILHON
paboThI

B Xoze BBITIOJIHEHUSI CaMOCTOSITEIIbHON PabOThI, O0YYAIOIIUIICS BBIMOJIHAET PadOTy IO
3aJJaHUI0 ¥ TIPU METOJMYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HemocpeICTBEHHOTO
YYaCTHSL.

Jiis oOyyarommxcsi 1Mo 3a09HOM (opMe OOydeHHs, CaMOCTOsTEIbHas padoTa MOXKET
BKJIIOYATh B Ce0s1 KOHTPOJIBHYIO padoTy.

B mporiecce BBITOTHEHUSI CaMOCTOSITEIBHON paboOThI, y 00ydaromerocss GopMUpPYyeETCs
1esecoo0pa3Hoe MIaHUPOBaHUE PaboUero BpEMEHH, KOTOPOE MO3BOJISCT UM Pa3BUBATh YMEHUS U
HAaBBIKM B YCBOCHHHM W CHCTEMAaTH3allMH MPHOOPETAEMBbIX 3HAHUH, 00ECIICEUYMBACT BBICOKUU
YPOBEHb YCIEBAGMOCTH B TIEpUOJ OOydYEHHS, IIOMOTAeT IIOJYYUTh HABBIKH TTOBBINICHHS
Ipo(heCcCHOHAIBHOTO YPOBHS.

MeroauyeckiMH ~ MaTepuallaMH,  HANpaBJSIONIMMU  CAMOCTOSITEIIBHYKO — paboTy
00y4aroUXCASBISIOTCS:

—  y4eOHO-METOAMYCCKHIA MaTepHall 1O JUCIUILINHE;

—  METOJMYECKHE YKa3aHHsI 10 BBHIMOJHCHHIO KOHTPOJBHBIX PadOT (U1 00yJaroIuxcs
10 32049HOU (hopme 0OyIeHUs).

11.7. Meroauyeckue ykazanusi 111 00y4aroIIMXCsl IO IPOXO0KICHUIO TEKYIIEro KOHTPOJIS
yCIEBAEMOCTH.

Texkynuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMAaTpUBAECT KOHTPOJIb KAdyeCTBAa 3HAHMM
00yyaroImuxcs, OCyLIECTBISEMOrO B TEUEHUE CeMecTpa C IIeJbl0 OLEHMBAHUSA X0Jla OCBOEHUS
JTUCIUIUIAHBI.

Texymmii KOHTpPOJIb yCIIEBAEMOCTH OCYILIECTBISETCS B BHUJE 3aLIUTHI JIAOOPATOPHBIX
pab6ot. [Ipu mpoBeneHnH NMPOMEXKYTOYHOW aTTECTAllUM YUUTHIBAETCS CBOEBPEMEHHOCTH 3aILUT
1a00paTOPHBIX PadOT.

11.8. MeToau4eckue yKazaHUs JUIs O0yYaIONIUXCS 10 TMPOXOXKICHHUIO MPOMEKYTOTHON
aTTECTALlNH.

IIpomexxyTounass  artectansi  OoOyyaroIIMXCsl — HpeaycMaTpuBaeT  OLIEHUBaHME
MIPOMEXKYTOUHBIX U OKOHYATEIbHBIX PE3YyJIbTaTOB 00y4YeHMs MO JuciuiuinHe. OHa BKIIIOYAET B
ceos:

— 9K3aMeH — (opMa OLIEHKHU 3HAHUH, MOJTYUYEHHBIX 00Yy4atoLIMMCs B IPOLIECCE U3yUSHHUS
BCEH IUCIUIUIMHBI WM €€ YaCTH, HABBIKOB CAMOCTOSTENIbHONU paboThl, CIIOCOOHOCTH NMPUMEHSTh
UX JUISl pelIeHHs MpaKTHYEeCKHX 3ajad. OK3aMeH, KaK IMpaBUJIO, MPOBOAMUTCS B MEPHUOJ
HK3aMEHALIMOHHOW CECCUU W 3aBEpLIACTCS aTTECTALMOHHON OLIEHKOW «OTIMYHO», «XOPOILIO»,
«YJOBJIETBOPUTEIBHO», «HEYOBIETBOPUTEIHHO.

DK3aMeH IPOBOJUTCS B MUCHBMEHHOM BHJE. DK3aMEHAIIMOHHBIN OMJIET COAEPKUT ABa
Bompoca 1o Teopuu. MToromas oOll€HKa BBICTABISETCS C YYETOM TEKYIIEro KOHTPOJIsS
yCIEBAEMOCTH.



Jluct BHeceHUs U3MEHEHUH B pabouyto IporpaMMy JTUCIUILINHBI

Jlata BHECeHUs
W3MCHEHHH U
JIOTIOTHECHUH.

IToamnuce
BHECIIIETO
M3MCHCHUA

CopaeprxaHue U3MEHEHUH U JOTIOJTHEHUI

JlaTa 1 Ne

IIPOTOKOJIA
3ace1aHusl
Kadeaps

Iloanuce
3aB.
Kadeapoit




