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AHHOTaUs

Hucuumnnuna «Teopusi cUCTeM W CHUCTEMHBIH aHalu3» BXOJUT B 00pa3oBaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHUs — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOJATOTOBKH/
crenpanbHocTH 09.03.03 «lIpuknannas uHpopmaTukay HampaBlieHHOCTH «VHTeIeKTyaIbHbIC
WH(OPMAIIMOHHBIE CHCTEMBI i TEXHOJOTHNY. JlucuurnHa peanusyercs kadeapoi «Ne2y.

JlucuuniuHa HalejaeHa Ha GOpMUPOBAHKE Y BBITYCKHUKA CIIETYIOIIUX KOMITETEHIUH:

YK-1 «CriocobeH ocymecTBIsATh MOUCK, KPUTHUECKUH aHAINU3 U CHHTE3 WH(pOpMAINY,
MPUMEHSTh CUCTEMHBIN TOXOJ JIJIsl pELICHHsI TIOCTABICHHBIX 33124

YK-2 «CrnocobeH ompenensaTh Kpyr 3ajad B paMKax IOCTaBJICHHOW IIEIM U BBIOMPATH
ONTHUMAJIBHBIE CIIOCOOBI MX PEIIEeHUs, UCXO U3 JEHCTBYIOIIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYECHUI

OIIK-6 «Crnoco0OeH aHaau3upOBaTh M pa3padaThiBaTh OPraHU3ANMOHHO-TEXHUYECKUE U
HKOHOMUYECKHE TPOILIECCH] C IPUMEHEHHUEM METOJI0B CUCTEMHOI'O aHaJlM3a U MaTeMAaTUYECKOTO
MOJICTTUPOBAHUS»

CopepxaHue IUCHMIUIMHBI OXBaThIBA€T KPYr BOIPOCOB, CBSI3aHHBIX C OCHOBHBIMHU
MaTeMaTUYECKUMU MOJENISIMH, METOAaMH U alTOPUTMaMU TEOPHH CUCTEM U CHUCTEMHOTO
aHaln3a, KOTOpblE HAXOASAT NPUMEHEHHWE TIpPU AaHAIU3€ CIO0XHBIX HKOHOMUYECKUX U
TEXHUUYECKUX CHCTEM U MPOIIECCOB.

[IperoaBanrie MUCHMIUIMHBI TPEAYCMAaTPUBACT ClieAylomue (HOPMBI OpraHU3alUN
yueOHOro mpoliecca: JIEKIIH, 1a0opaTopHble paboThl, CAMOCTOSITENbHAS padoTa 00y4Jaroerocs.

[IporpaMMoil IUCHUIUIMHBI NPETYCMOTPEHbI CIEAYIOLUIUE BBl KOHTPOJISA: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

OO6miast TpyA0EMKOCTh OCBOCHHMS JAUCIUIUIMHBI COCTaBiIseT 4 3a4eTHBIX eauHulbl, 144
yaca.

S3pIK 00yuyeHus 0 JUCHMILTUHE KPYCCKUI»



1. TIlepedeHb MIAHUPYEMBIX PE3YIBTATOB OOYUEHUS O JUCIUILTAHE

1.1. Tlenu npenomaBaHus JUCITUTUTMHBI

[Tonydenne oOyJarommMMucS HEOOXOIWMBIX 3HAHWN, YMEHHA M HABBIKOB B 00JIACTH
aHaJIM3a M CUHTE3a CJIOXKHBIX AKOHOMUYECKUX M TEXHHUYECKHUX CHUCTEM M IMPOILIECCOB Ha OCHOBE
METOJIOB OOIIel W MaTeMaTUYeCKOW TEOPUH CHUCTEM, MaTEeMaTHYEeCKOTO0 M KOMITBIOTEPHOTO
MOJIEJTUPOBAHUS, METOI0B CUCTEMHOI'O aHAJIN3A.

1.2. JlucummninHa BXOIUT B COCTaB 00s3aTENbHON YacTH 00pa30BaTEIbHON MPOTPaMMBI
BhIcIIeTo oOpasoBanus (naiee — OIT BO).

1.3. TlepeueHb IUTAHUPYEMBIX PE3YJIHTATOB OOYUEHUS MO TUCIUTUIMHE, COOTHECEHHBIX C
IJIaHUpyeMbIMU pe3ysibTataMu ocBoeHus: OI1 BO.

B pesynbrate m3ydeHUs AMCHUILIMHBI OOYUYAIOUIUICS MOJDKEH O0JanaTh CIEAYIOUTUMU
KOMIETSHIMSIMU WM WX YacTaMu. KoMneTeHIMy U UHAMKATOPHI UX JTOCTHXKEHUS MPUBEICHBI B
tabnuue 1.

Tabnuna 1 — [lepeuens KOMIETeHIINI U UHAUKATOPOB UX JTOCTHXKEHUS

Konu
HaNMEHOBaHUE
KOMIIETEHIIUHA

Kareropus (rpynna)
KOMIIETEHIIUH

KOII N HAMMCHOBAHUC MHUKATOpA
JOCTHIXKCHUA KOMIICTCHIIHN

YK-1 Cnocoben
OCYIIECTBIISATh
TIOWCK,
KPUTUYECKUHN
aHAJIN3 W CUHTE3
uHpopmanuu,
MPUMCHSITh
CUCTEMHBIN TIOJIX0]]
JUTSL pETIICHHUS
MOCTaBIIEHHBIX
3aja4

VYK-1.3.2 3HaTh METOIUKH CUCTEMHOTO
MOAXO0/a JIJIsl PEIICHHSI TTOCTABIICHHBIX 3a1a4
VYK-1.B.2 B1agers HaBbIKAMH CUCTEMHOTO
MOAXO0Ja /ISl PeIIeHUs] MOCTABICHHBIX 3a7a4

YHuBepcaibHbIE
KOMIIETEHLINU

VYK-2 Cnocoben
OTIPENIETSATh KPYT
3aJa4 B paMKax
ITOCTaBJICHHOM LIEJIN
U BBIOMpAThH
ONTUMAaJIbHBIC
CIOCOOBI UX
peIIeHus, UCXOIS U3
JIEUCTBYIOLLUX
MIPaBOBBIX HOPM,
MMEIOIINXCA
pEeCypcoB U
OrpaHUYECHUN

VK-2.3.1 3HaTh BUJIBI pECYPCOB U
OTpaHUYEHUS AJIS PELIEHUS MOCTaBICHHbIX
3aj1a4

YHuBepcalbHbIe
KOMITETEHIINU

OIIK-6 Crocoben
aHAIM3UPOBATH U

OIIK-6.3.1 3HaTh OCHOBBI TEOPUU CUCTEM U
CHUCTEMHOI'0 aHaJIN3a, JUCKPETHON

pa3pabaTbIBaTh MaTeMaTHKH, TEOPUU BEPOSITHOCTEH U

OpraHu3alMOHHO- MaTEMaTHUYECKON CTaTUCTUKU, METOJOB

TEXHUYECKUE U ONTUMM3AIMH U UCCIIEIOBAHMSI ONIEpALIUi,
Ob6menpodeccnoHanbHbIe .

HKOHOMUYECKHUE HEYETKHUX BBIUMCICHUM, MAaTEMATUYECKOTO U
KOMIIETEHIIH

IPOLIECCHI € MMHUTALMOHHOTO MOJIEITMPOBAHUS

IIPUMEHEHUEM OIIK-6.Y.1 ymeTb NpUMEHATH METOABI

METOZI0B TEOPHH CUCTEM U CUCTEMHOT'O aHAJIN3a,

CUCTEMHOI'O MaTEMaTHYECKOI0, CTATUCTUYECKOTO U

aHaumu3a u MMHUTALMOHHOIO MOJIEIIUPOBAHUS JUISI




MaTeMaTHYECCKOTO ABTOMATHU3AIMU 3a/1a4 PUHATUS PELICHUM,
MOJICIIUPOBAHUS aHaM3a UH(OOPMAIIMOHHBIX TTOTOKOB,
pacdeTa S5KOHOMHYECKOU d(PPEKTUBHOCTH U
HAJC)KHOCTH UH()DOPMAIIMOHHBIX CHCTEM U
TEXHOJIOTHI

OIIK-6.B.1 BnageTh HaBbIKaMU MPOBEACHUS
WH)XEHEPHBIX PaCy€TOB OCHOBHBIX
MoKa3aTesie pe3yIbTaTUBHOCTHU CO3JaHus U
MpUMEHEHUsI THPOPMAIIMOHHBIX CUCTEM U
TEXHOJIOTHH

2. Mecro nucuurmHbl B cTpykType OI1

JucuunimHa MokeT 6a3upoBaTHCS Ha 3HAHUSX, paHee MPUOOPETEHHBIX 00YYarOIIMMHUCS
MIPY U3YYECHUU CIEAYIOIUX AUCUUIUINH:

— «/luckperHas MmaTeMaTUKa,

— «Teopust BEpOATHOCTE»

— «HbopManmOHHBIE CUCTEMBI U TEXHOJIOTHI)

3HaHUs, MOJYYEHHbIE NPU HU3YyYEHUU Marepuana JaHHOM JMCLMIUIMHBIL, MUMEKT Kak
CaMOCTOATEJIbHOE 3HAYCHHUE, TAK U MOTYT UCIIOJIb30BaThCS IPU U3YYEHUH IPYTUX JTUCIUILINH:

— «MogenupoBaHue»

— «YnpaBleHHE IPOEKTAMU,

— «lIpoexkTupoBanre HHHOPMAIIMOHHBIX CHCTEM,

3. O0beM U TPYAOEeMKOCTh AUCLUIUINHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJAOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 1O TUCHUILIMHE (M paclpesieleHue 3TOH TPYA0EMKOCTH 110 CeMecTpaM) IpeACTaBICHbI B
tabnure 2.
Tabnuua 2 — O6beM U TPYL0EMKOCTh IUCIUIIIUHBI

TpynoemMkocTs 1o
Bun yuebHoit paboThl Bcero ceMecTpam
No4
1 2 3
Oowan mpyooemKkocmp oucyunIuHbl, 4/ 144 4/ 144
3E/ (uac)
U3 nux yacoe npakmuyeckoii O020MoeKu
AyoumopHhuie 3anamus, BCETO vac. 51 51
B TOM YHCJIC:

nekrmu (J1), (dac) 34 34

npakTudeckue/cemunapckue 3anatus (I13),

(gac)

naboparopusie pabots (JIP), (dac) 17 17

KypcoBoii npoekT (padota) (KII, KP), (yac)

IK3aMeH, (Jac) 36 36
Camocmoamenvnas padboma, Bcero (4ac) 57 57
Buo npomesccymounoit ammecmayuu:. 3a4er,
mubd. 3ager, sk3amen (3auer, dudd. 3au, JK3. JK3.
OK3.%%)

*%
Ilpumeuanue: kaHIUAATCKHI SK3aMEH




4. CopepxaHue JUCIUTUTUHBI
4.1. Pacnpepnenenue TpyI0€MKOCTH TUCHUTLIMHEI 110 pa3ieiaM | BUAAM 3aHATHH.
Pazpgenbl, TeMbl TUCHUILIUHBI U UX TPYJOEMKOCTh IPUBEJCHBI B Ta0IUIIE 3.
Ta6ymma 3 — Pa3nensl, TeMbl TUCIHUIUIMHBI, KX TPYTOEMKOCTh

Pasiennl, TEMBI AUCIUTLIMHEL Jlexuma | 113 (C3) - JIP KII CPC
’ (gac) (gac) (gac) (gac) (gac)
Cemectp 4

Pazznen 1. O6miast Teopust CHCTEM 4 2 10
Paszzen 2. MaTtematudeckas TEOPHsI CHCTEM 2 12
Paspen 3. Teopust CHCTEM yIpaBICHUsI 8 4 12
Paszzen 4. MeTosl ¥ 33/1a41 CHCTEMHOTO aHAIN3a 8 4 12
Pazznen 5. MoaenupoBaHue B CHCTEMHOM aHAJIH3e 8 5 11
HUroro B cemectpe: 34 17 57
Utoro 34 0 17 0 57

[IpakTuueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
oOydJarlomMMuUCs  OMNpeNeJeHHBIX  TPYOOBBIX  (YyHKUMNA,  CBS3aHHBIX C  Oy;ymiei
PO ECCUOHAIBHON JEATEIHHOCTHIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHII.
Conepxanue pa3esioB M TeM JICKITMOHHBIX 3aHITHIA MIPUBEICHO B Ta0HIIC 4.

Tabmuna 4 — ConeprkaHue pa3eyioB U TEM JICKIIMOHHOTO ITUKJIA

Howmep paznena HasBanue u cogepxanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

1 Hctopus cucreMHsbIX uccnenoBanuii. O030p NMPUKIAIHBIX HAPABICHUH B
TEOPHH CUCTEM M CUCTEMHOM aHanu3e. OCHOBHBIE MOHATHS 00LIeH Teopun
cucreM. CBolicTBa cucteM. Mozenu cuctem. Kinaccudukarus cucrem.

2 TeopeTHKO-MHOKECTBEHHOE ONPEIETCHUE CUCTEMBI. AKCUOMBI
MaTeMaTU4eCcKol Teopuu cucrteM. [IoHsTHEe TMHAMUYECKON CUCTEMBI.
Cuctembl ¢ HEMTPEPHIBHBIM U JUCKPETHBIM BpemeHeM. CBOWCTBa
JTMHAMUYECKUX CUCTEM. Y CTOWYHUBOCTh. Y IPABISIEMOCTD.
Ha6monaemocts. UneHTHPUIIMPYEMOCTD.

3 Monenu nuHamudeckux cucteMm. OnucaHue Bo BpeMeHHOU 00TIacTH.
OrnurcaHue B MPOCTPAHCTBE COCTOSTHUMN. JIMHEITHBIE U HETUHENHbIE
cuctemsbl. JInneapuzanus. Onvucanue B 4aCTOTHOM 00JIacTH.
[TepenaTounbie GyHKIIUM U CTPYKTYpPHBIE cXeMbl. Kputepuu
YCTOWYMBOCTH, YIPABISIEMOCTH W HAOII0Ia€MOCTH JTMHEHHBIX CHCTEM.
Crabunusupytomias oopatHas cBsi3b. OOpaTHas CBSA3b IO COCTOSHUIO.
OO6parnas cBs3b M0 BeIxony. Habmonarens coctostaus. CHHTE3 U
MOJICTTHPOBaHKE CHCTEM ¢ 00paTHOH cBsi3bio B SCilab/Xcos.

4 MeTo/bI ¥ 33714l CHCTEMHOTO aHaIM3a. 3a1a4u JIMHEHHOTO
nporpammupoBanus. TpaHcropTHas 3a7a4a. 3aj1ava 0 Ha3HAYCHHUSX.
3amaun Teopuu Urp. MarpudHas Urpa Kak 3ajgada JHHEHHOTO
NporpaMMHUpOBaHuUs. PerieHue 3a1a4 JMHEHHOTO TPOrPaMMHUPOBAHHUS B
Python/SciPy. [IpuHsTHE pelIeHuit B YCIOBHUSIX IMOJHOW U YaCTHYHON
HEOTIPEICTIEHHOCTH.

5 MopenupoBaHue B CHCTEMHOM aHanu3e. MoaenupoBaHue Ciry4aiiHbIX




KOMIIBIOTEPHOT0 MojieupoBanus AnyLogic.

qrcen U NOTOKOB coObITHi. KoHeuHble nenu MapkoBa ¢ HEIIpepbIBHBIM U
JTMCKPETHBIM BpeMeHeM. MoIeI CHCTEM MacCOBOTO OOCITY)KHBaHUSI.
[IporpaMMHBbIe cCTEMBI KOMITBIOTEPHOr0 MoAeaupoBanus. Cucrema

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakKTHUECKUX 3aHATHI U UX TPYJOEMKOCTh IPUBEICHBI B TAOJIHIIC 5.
Ta6ymma 5 — [IpakTudeckue 3aHsITHSI U KX TPYJ0EMKOCTh

N3 aux Ne
Ne | Tewmsbl npaktudyeckux | @opmel IpakTU4ecKuX | TpynoeMKOCTh, |IIPAaKTUYECKOM |pasnena
/1 3aHSTUN 3aHATUN (dac) MMOATOTOBKH, | THUCITHII
(dac) JIUHBI
Y4eOHbIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh IPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JlaboparopHble 3aHATHS U UX TPYJOEMKOCTh
N3 Hux Ne
Ne HaumenoBanue nabopatopHbix padboT TpynoeMKOCTS, | MPAKTHICCKOH | pasiena
/o (gac) MMOATOTOBKH, | JMCIIHII
(gac) JIMHBI
Cemectp 4
1 | MoaenupoBaHue TUHAMUYECKUX CUCTEM B 2 1
Python
2 | MonenupoBaHue THHAMUYECKIX CUCTEM B 2 2
Scilab/Xcos
3 | AHanu3 ¥ CHHTE3 TUHAMUYECKUX CUCTEM B 4 3
Scilab
4 | Pemenue matpuuHoii urpsl B Python/Scipy 4 4
5 | MoaenupoBaHue CHCTEM MacCOBOTO 5 5
obcnyxuBanus B AnyLogic
Bcero 17

4.5. KypcoBoe nmpoeKkTHpOoBaHKE/ BHITIOTHEHUE KyPCOBOU PabOTHI
Y4eOHBIM MJIaHOM HE TPEIyCMOTPEHO

4.6. CamocrodrenbHas paboTa 00y4aronmxcs
Buapl camocTosiTenbHON paboThI B €€ TPYI0EMKOCTh MPUBEICHBI B TA0IHIIE /.

Tabnuna 7 — Bunbl caMmocTosTenbHON paboThl M €€ TPYAO0EMKOCTh

. Bcero, | Cemectp 4,
Bun camocTosITenbHO#M paOboThI
yac yac
1 2 3

W3ydeHne TeopeTHIecKoro MmaTepuana

20 20
muctutuaiel (TO)
KypcoBoe npoektuposanue (KII, KP)




Pacuetno-rpaduueckue 3aganus (PI'3)
Brimonnenue pedeparta (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 7 7
ycneBaemoctu (TKY)
Homamnee 3amganue (/13) 20 20
Konrtpomnbusie pabotsl 3a04nnkoB (KP3)
[ToaroroBka K MpOMEKYTOUHOM 10 10
arrectaiuu (I1A)

Bcero: o7 o7

5. IlepeueHs yu4eOHO-METOANUECKOTO OOECTIeUeHUs
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOIIMXCs IO TUCITUTUINHE (MOIYITIO)
Y4eOHO-METOIMYEeCKUE MaTepHalbl JUISI CaMOCTOSITEIIbHONH Pa0OThl OOYYAIONIMXCS YKa3aHbl B

n.a. /-11.

6. IlepeueHb MEYATHBIX M ANEKTPOHHBIX YUCOHBIX U3TaHUN
[lepeueHpb neyaTHBIX U 3JIEKTPOHHBIX Y4eOHBIX U3/IaHUM MpHUBeieH B Tabaule 8.
Tabmuna 8— [lepeyeHp MeyaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TaHUI

Komuectso
9K3EMILTSIPOB
Ugll_ﬂilzec bubnuorpaduueckas ccplika i 6?SPH(I;I$CK6
AIIEKTPOHHBIX
IK3EMILISIPOB)
004.8 C 40 CuctemHBIN aHaK3: yueOHOE 40
nocobue / H. H. Maiiopos [u
ap.]; C.- I[lerep6. roc. yH-T
a’pOKOCM. TPUOOPOCTPOCHHUS. -
CII6. : U3n-Bo I'YAIL 2016. —
137 c.
004.8 C 40 CucTtemHBIi aHaNU3 B 50
(hyH1aMEHTaJIbHBIX U
MPUKIIATHBIX nccaeaoBanusx / C.
B. Babypog [u np.]; C.-IleTep0.
TOC. YH-T a9POKOCM.
npudopoctpoenus. - CIIO. :
Ilommrexunka,2014. - 378 c.
004.8 11 27 CucteMHbIi aHaN3: yuebHOe 157

noco6ue / B. B. [lepmiok, B. A.
®etucos ; C.-Iletepb. roc. yH-T
a’3pPOKOCM. ITPUOOPOCTPOCHHS. -
CII6. : Uzn-Bo I'VAII, 2010. -
124 c.

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

IIeB3Hep, JI. 1. Teopus cucrem
yIpaBiieHUs: yueOHoe nmocobue /
JI. 1. TleB3nep. — CaHkT-




[etepOypr: Jlans, 2022. — 424 c.

https://e.lanbook.com/book/211817 IOmarynos, M. I'. BBenenue B
TCOPHUIO ATMHAMUNYCCKUX CUCTCM !
yaeOHoe nocobue / M. T

IOmarynog. — Cankr-IlerepOypr
: Jlann, 2022. — 272 c.

https://znanium.com/catalog/product/1844314 | Kopukos, A. M. Teopus cucrem
Y CUCTEMHBIN aHau3 : yueOHOe
nocobue / A.M. Kopukos, C.H.
IIaBmoB. — Mocksa : UTHOPA-M,
2022. - 288 c.

https://znanium.com/catalog/product/1093213 | Baosun, B. M. Teopus cucrem u
CUCTEMHBIN aHalu3 : y4eOHUK
11 6akanaepos / B. M. BnoBus,
JI. E. Cypxkoga, B. A.
BanentunoB. — Mocksa :

N3 parenbcko-Topropast

koprnopanus «JlamkoB u K°»,
2020. - 642 c.

7. IlepeueHb 2NMEKTPOHHBIX 00pa30BaTENbHBIX PECYPCOB
WH(OPMAITMOHHO-TEJICKOMMYHHKAITMOHHOH ceTn « THTepHEeT)»
[Tepeuens AIIEKTPOHHBIX 00pa3oBaTeNbHbIX pecypcoB nH(pOPMaIIMOHHO-
TEJICKOMMYHUKAIMOHHONW ceTn «MHTepHeT», HEOOXOIUMBIX JJII OCBOCHHS JTUCIUILIAHBI
npuBesieH B Tabmuie 9.

Tabmma 9 — IlepedyeHb SIEKTPOHHBIX OOpa30BATEIBHBIX PECYPCOB HH(POPMALIMOHHO-
TEJIEKOMMYHUKAaMOHHOM ceTH «HTepHeT»
URL anpec HaumenoBanue

https://e.lanbook.com/ | DBC «Jlaub»

8. IlepeueHp HHPOPMALTMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mTpOrpaMMHOTO OOECHEUEHUs, HCIOIB3YEeMOTO TPH OCYIIECTBICHUN
00pa30oBaTeNLHOTO MpoIiecca MO AUCIUIIIUHE.
[TepeueHs UCTIOIB3YEMOT0 TPOTPAMMHOTO OOECTICUeHHs TTpeicTaBiieH B Tadsmire 10.
Tabmuua 10— Ilepedyens nporpaMMHOro o0ecrieyeH s

Ne /m HaumeHnoBanue
1 Python/Spyder
2 Scilab/Xcos
3 AnyLogic
8.2. Ilepeuenp WH(POPMAITMOHHO-CIPABOYHBIX CHCTEM,HCIIOTh3YEMBIX npu

OCYIIECTBIIEHUU 00pa30BaTEIHLHOTO MPOIIecca MO AUCIUILTUHE

[lepeyeHbp WCMONB3YeMBIX WH(POPMAMOHHO-CIIPABOYHBIX CHCTEM TMPEICTABICH B
Tabaure 11.
Ta6muma 11— [Mepeyersr nHOOPMAITMOHHO-CITPABOYHBIX CUCTEM




Ne /1 HanmenoBanue

He npenycmorpeno

9. MarepuanbpHO-TeXHUYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeNLHOTO TMpoIiecca MO TUCIUTUIMHE, IPEICTaBICH B Tabmuiel 2.
Ta6ymmma 12 — CoctaB MaTepuaibHO-TEXHHUECKOM 0a3bl

Ne HanmMeHnoBaHue coCTaBHON 4acTH Homep aynuropun
/T MaTepuaIbHO-TEXHUYECKON Oa3bl (ipu HEOOXOTUMOCTH)

1 | MynpTuMenuiiHas JeKIUOHHAS ayTUTOPUS

2 | KoMImbroTepHBIH Kitace

10. OueHo4HBIE CpeACTBA ISl POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CoctaB OLEHOYHBIX CPEACTBAJIA MPOBEIACHHS MPOMEKYTOUHONW AaTTecTalluu
00yJaromuXxcs 1Mo JUCHUTUINHE MPUBEACH B Tadymie 13.
Tabmuna 13 — CoctaB OIEHOYHBIX CPEACTB ISk IPOBEICHHSI IPOMEKYTOYHOM aTTeCTAIlUH

Buza npomexyTo4HON arTecTanuu IlepedyeHp OLICHOYHBIX CPEACTB
OK3aMeH Crucok BONpPOCOB K 9K3aMEHY;
DK3aMeHaI[HOHHEIC OUJIETHI,
TecTsl.

10.2. B kayecTBe KpUTEpUEB OIEHKH YpPOBHSA C(HOPMUPOBAHHOCTH (OCBOEHUS)
KOMITETEHIINI O0OYyJaroUIMMHCS TPUMEHSETCS 5-0ayuibHasi MIKajla ONEHKH C(HOPMHUPOBAHHOCTH
KOMIIETEHIIMH, KoTopas mpuBejeHa B Tabuune 14. B TeueHne cemecTpa MOXKET UCIOIb30BaThCS
100-6annpHast ~ mKajma ~ MOIYJBHO-PEUTHHTOBOW  CHCTEMBl ~ YHUBEPCUTETa,  IpaBHIA
UCIIOJIb30BaHUSI KOTOPOW, YCTAaHOBJIEHBl COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Tabmuua 14 —Kpurepuu oLieHKH YpoBHS ChOPMHUPOBAHHOCTH KOMIETEHIUH

Or11eHKa KOMITETEHIUI

Xapakrepuctrka chOpMUPOBAHHBIX KOMIIETEHIIN
5-0ayutpHas mIKama paKTep (bopep

— oOyyaromuiicss TIyOOKO M BCECTOPOHHE YCBOWJ MPOTPAMMHBIN
MaTtepuai;

— YBEPEHHO, JJOTUYHO, MTOCJIEI0BATEILHO ¥ TPAMOTHO €0 U3JIaraeT;

— OMUPasiCh HAa 3HAHWSI OCHOBHOW W JIOTIOJIHUTEIBHOW JIUTEpaTypHI,
TECHO MPUBS3bIBAET YCBOCHHBIE HAYUHBIE MOJIOKEHUS C MPAKTUUECKON
JIeATETbHOCTBIO HAIIPaBIEHUS;

— yMeso 000CHOBBIBAET U apTYMEHTHUPYET BBIJIBUTAEMBIC UM HJICH,

— JIeJIaeT BBIBOALI M 00OOIICHHS;

— cBOOOJIHO BJIAJICET CUCTEMOM CIIeIMATH3UPOBAHHBIX TOHSITUH.

«OTIIMYHO»
Ga4uTCHO»

— o0yyJaroIuiicss TBEPI0 YCBOWII MPOTPaAaMMHBIN MaTepua, TpaMOTHO H
M0 CYIIECTBY H3Jara€T €ro, ONHUpPasCh Ha 3HAHUS OCHOBHOMU
JIUTEPATYPHI;

— HE JIOIIYCKAET CYIIECTBEHHBIX HETOUHOCTEM;

— YBA3BIBAET YCBOCHHBIC 3HAHUS C NPAKTHUYECKOM JESITEIBHOCTHIO
HaIpaBJICHUS;

— apryMEHTUPYET HaYYHBIE TTOJIOKECHUS;

— JIeJIaeT BBIBOJBI U 000OIECHMUS;

— BJIAJIEET CUCTEMOM CIIEIMATIU3UPOBAHHBIX OHATUMN.

(XOPOLIO»
(Ga4YTCHO»




Or11eHKa KOMITETEHITUHN

5-0ayuipHad IIKaIa

XapakTepucTrka c(hOpMUPOBAHHBIX KOMITCTCHITUIA

— 00y4Jaromuiicss yCBOMJI TOJIBKO OCHOBHOHM NMPOrpaMMHBIM MaTepual,
II0 CYHIECTBY M3JIaracT €ro, OMMpasch HA 3HAHUSA TOJBKO OCHOBHOMU
JUTEPATYPBI;

— JIONyCKaeT HeCYIIECTBEHHBIE OIIMOKN U HETOYHOCTH;

«yJIOBJIETBOPUTEIILHO) o
GAITCHOY — WCTBITHIBAET 3aTPYAHEHHUS B MPAKTUYECKOM IMPUMEHECHHHM 3HAHMM
HaIpaBJICHUS;
— c1abo apryMeHTHPYET HayIHbIC MTOJI0KEHNS,
— 3aTpyAHsieTcs B (OpMyITUPOBaHUN BBIBOJIOB M 000OIICHUI;
— YAaCTHUYHO BJIAJICET CUCTEMOM CIIELIUATIN3UPOBAHHBIX HOHSITUH.
— oOyJaromuiicss HE YCBOWJI 3HAYUTEILHOM 4YacTH MPOrpPaMMHOTO
Marepuaa;
— JIOIyCKAaeT  CYIIECTBEHHbIE  OMMUOKKM W  HETOYHOCTH  IIPH
«HEYIOBJIETBOPUTEIILHOY
paccMOTpEeHHH MTPOOJIEM B KOHKPETHOM HAPaBIICHUY;
«He 3aUTCHO)

— UCTIBITHIBACT TPYAHOCTH B IPAKTHYECKOM IMPUMEHEHUH 3HAHHIA,
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHSI,
— He (hOPMYTUPYET BEIBOJOB M 0000IIEHHUH.

10.3. TunoBble KOHTPOJIbHBIC 3a/IaHUS WM UHBIC MaTEPHAIIBI.
Bormpocs! (3agaun) nis sK3aMeHa IpeIcTaBlIeHbl B Tadimie 15.

Ta6muma 15 — Borpocsl (3agaun) s 2K3aMeHa

Ne /it ITepedens BopocoB (3agau) Uil SK3aMeHa Koz
WH/IMKaTopa
1 OCHOBHBIE TOHATHUS 00IIEH TEOPUH CUCTEM OIIK-6.3.1
2 Knaccudukanus cucrtem OI1K-6.3.1
3 TeopeTUKO-MHOXKECTBEHHOE ONPEIEICHUE CUCTEMBI OITK-6.3.1
4 CBoiicTBa IMHAMUYECKUX CUCTEM: YCTOMYUBOCTb, OIIK-6.3.1
yIpaBJIIEMOCTh, HA0JII0JAeMOCTb, HACHTU(PHUIUPYEMOCTh
5 OnucaHue TMHAMUYECKHX CUCTEM B npocTpaHcTBe coctosHuid | OIIK-6.3.1
6 OnucaHne TMHAMUYECKHX CUCTEM B YaCTOTHOM 00J1acTH OITK-6.3.1
7 Kpurepuu ycroitunBocty, ynpasnsgemoctu 1 Habmogaemoctu | OIIK-6.Y.1
JIMHEHHBIX CHCTEM
8 Crabunusupyromas oopaTHast CBs3b OIIK-6.B.1
9 3amavya TUHEHHOTO MPOrPaMMHUPOBAHUS YK-2.3.1
10 TpaHcnopTHas 3agada YK-2.3.1
12 3amaya 0 Ha3HAYEHUIX YK-2.3.1
13 MatpuyHas urpa YK-1.B.2
14 MeTo1bl IPUHSTHUS PEHICHUH B ycloBHsIX HeonpeneneHHoct | YK-1.3.2
15 MopenupoBaHue CIIy4ailHbIX YUCET W IOTOKOB COOBITHI OIIK-6.V.1
16 Koneunsle nienn MapkoBa ¢ HENPEPhIBHBIM BPEMEHEM OIIK-6.VY.1
17 KoHeunsble nenn MapkoBa ¢ TUCKPETHBIM BpEMEHEM OIIK-6.VY.1
18 OcCHOBHBIE IOHATHS TEOPUU CUCTEM MacCOBOIO OIIK-6.V.1
00CITy)KHBaHUS
19 OpnHOoKaHaNbHAS CUCTEMa MAaCCOBOTO 00CTYKUBAHUS OIIK-6.Y.1
20 MHoOrokaHajbHasi CHCTEMa MacCOBOT0 00CTYKMBaHUs OIIK-6.VY.1

Bompocsr (3amaun) nist 3avera / qudd. 3aduera npeacTaBieHsl B Taduie 16.
Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3agera

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

Kon
WHINKATOpa

Y4eOHBIM MJIaHOM HE IPETYyCMOTPEHO




IlepeyeHp TeMm Ui KypCOBOTO IPOCKTUPOBAHUS/BBINOIHEHUS KypCOBOH pabOTHI
MpeACTaBICHBI B Ta0mwmIe 17.
Tabmuua 17 — IlepeueHb TeM 1151 KypCOBOTO MPOSKTUPOBAHMS/BHIIIOJTHEHUSI KYPCOBOM pabOThI

Ne /i [TpuMepHBIii IepedeHb TeM Il KYpPCOBOTO MPOEKTUPOBAHUS/BBITTOIHEHHS
} KypCOBOH paboThI

Y4eOHBIM IIaHOM HE MPEAYCMOTPEHO

Bompocer s mpoBeneHUsT TPOMEXKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHUS
MpeACTaBICHBI B Tabwmie 18.

Ta6ymmia 18 — [IpumepHslii mepedeHb BOIPOCOB ISl TECTOB

Kon

Ne n/mt IIpuMepHBIii IepeYeHb BOIIPOCOB ISl TECTOB
MHAMKATOpa

1 Cucrema — 310 OIIK-6.3.1
1) MHO€CTBO 3JIEMEHTOB 33/1aHHON IPUPObI

2) MHOKeCTBO CBsI3€l MEX]y dJIEMEHTaMU

3) MHO€eCTBO B3aUMOCBSI3aHHBIX 3JIEMEHTOB, 00pa3yIOLINX eINHOE
LeJoe

4) MHOXeCTBO BXOJIHBIX U BBIXOJJHBIX CUTHAJIOB

2 OCHOBOMOJIOKHUKOM OOIIIEH TEOPUU CUCTEM SIBIISICTCS OIIK-6.3.1
1) H. Bunep

2) JI. pou beprananpu
3) K. lllennon

4) A. Toropunr

3 CrauuoHapHas cucteMa — 3To VK-1.3.2
1) cucteMa ¢ U3BECTHBIMH MapaMeTpaMu

2) cuctema co clydailHbIMH IapameTpaMu
3) cuctema ¢ UHTEpBaJIbHBIMU [TapAMETPaMHU
4) cuctema ¢ MOCTOSTHHBIMH MapamMeTpamMu

4 JlnHamudeckas cuctema — 3TO VK-1.3.2
1) cucrema ¢ U3MEHSIOIIUMCS COCTOSTHUEM

2) cucrema ¢ U3MEHSIOIUMUCS MapaMeTpaMu
3) cuctema ¢ U3MEHSIOIENCs CTPYKTYpOil

4) cucrema ¢ 0OpaTHOM CBA3BIO

5 [Tepenatounas GyHKIUS CUCTEMBI OIIK-6.B.1
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)

6 Ilepenarounas pyHKIUS MapayUIeTLHOTO COEAUMHEHUS 3BEHBEB C OIIK-6.B.1
nepenatouHbiMu pyHkusamu g1(S) u g2(S) paBHa
1) 9(s)=91(s)/(1-91(s)92(s))

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

3) 9(s)=91(s)+92(s)

4) 9(5)=91(s)/g2(s)

7 [lepenarounas pyHKIUS MOCIEAOBATEILHOTO COSMHEHUS 3BEHBEB C OIIK-6.B.1
nepeaarounsiMu GpyHkuusamu g1(s) u g2(s) pasua
1) 9(s)=91(s)/(1-91(s)92(s))

2) 9(s)=91(s)g2(s)

3) 9(s)=91(s)+92(s)




4) 9(s)=91(s)/92(s)

8 Cucrema OIIK-6.V.1
y"-2y'+3y=10u
B IIPOCTPAHCTBE COCTOSTHUH ONMUCHIBACTCS YPABHCHHUSIMH
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
9 Kakas cucrema acCUMNTOTHYECKH YCTONYUBA? OIIK-6.V.1
1) x(t+1)=1,5x(t)
2) X(t+1)=-1,5x(t)
3) dx/dt=0,5x
4) dx/dt=-1,5x
10 Kakas cucrema He sIBisIeTCSl aCHMITOTUYECKH YCTONYHUBOM? OIIK-6.VY.1
1) x(t+1)=0,5x(t)
2) X(t+1)=-1,5x(t)
3) dx/dt=-0,5x
4) dx/dt=-1,5x
11 JIist acHMITTOTHYECKO# ycTourBocTH cucTeMbl dX/At=AX Heobxoaumo | YK-2.3.1
1 JOCTaTOYHO
1) Bce coOCTBeHHBIE Ynca MATPHUIIBI A IO MOAYIIO MeHbIIe |
2) Bce COOCTBEHHBIC YKCIIa MAaTPHUIIBI A 110 MO0 OoJbIe 1
3) Bce cCOOCTBEHHBIE UKCia MATPUIBI A UMEIOT OTPHUIIATEIbHBIE
NCHCTBUTEIHHBIC YACTH
4) Bce cOOCTBEHHBIE YHCIIa MATPULIBI A UMEIOT MOJIOKUTETIbHBIC
JCHCTBUTEIHLHBIC YaCTH
12 JIst acCHMITTOTHYECKOM ycTourBOCTH cucTeMbl X(t+1)=AX(t) YK-2.3.1
HEO0O0XO0IMMO U JOCTATOYHO
1) Bce coOCTBEHHBIE YKClia MATPHUIILI A 1O MOAYJIO MeHbIIIE 1
2) Bce COOCTBEHHBIE YHCJIa MATPHUIIBI A TI0 MOy IO OosbIe 1
3) Bce COOCTBEHHBIE UKclia MATPUIBI A UMEIOT OTpHUIIATENbHBIE
NCHCTBUTEIHHBIC YaCTH
4) Bce cOOCTBEHHBIE YHCIIa MATPULIBI A UMEIOT MOJIOKUTETIbHBIC
JCHCTBUTEIHLHBIC YaCTH
13 Marpuiia yrpasisieMoctd cuctembl dx/dt=Ax+Bu, y=CX umeer Bu1 VK-1.3.2
1) [B,A]
2) [AT,CT]
3) [CTATCT,...(AN™C™"
4) [B,AB,...,A"™]
14 Marpuiia Habmogaemoctu cucrembl dX/dt=Ax+Bu, y=CX numeeTt Buj VK-1.3.2
1) [B.A]
2) [AT,CT]
3) [CTATCT,...(ADH™ICT]T
4) [B,AB,...,A™]
15 Kakas cucrema Heymnpasisiema? OIIK-6.B.1
1) x1(t+1)=x2(t), xL(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
16 IIpu kakoM 3HaUYEHMHU NTapaMeTpa & cucTemMa OIIK-6.B.1

dx1/dt=x2, dx2/dt=ax1+x2, y=x2
HeHaOIoqaeMa?




1)a=1
2) a=-1
3) [a>1
4) a=0

17 OTtpunatenbHas oOpaTHas CBA3b: YK-2.3.1
1) ycunuBaeT BIHMSHUE BHEITHUX BO3MYILIEHUH Ha MIOBEJICHUE CUCTEMBI
2) CTa0WIN3UPYET TUHAMUKY CUCTEMBI, JICNIaeT CUCTEMY YCTOHYHBOM
3) U30JIUPYET CUCTEMY OT OKPY>KaroIIeH CpeJibl

4) 3aMeIIsieT epeXoHbIe MPOIECCHl B CUCTEME

18 [Tpu xakom 3HayeHuu napamerpa f cucrema ¢ oOpaTHOU CBSI3bIO OIIK-6.B.1
y"+2y’-3y=u, u=-fy
ACHMIITOTUYECKH yCTOWYMBA
1) f=3

2) f=-3

3) =4

4) =1

19 ITpu kakoMm 3HaYeHnH napamerpa f cucrema ¢ oOpatHOl CBsI3bIO OIIK-6.B.1
y(t+1)+y(t)=u(t), u=-fy
ACUMITOTUYECKH YCTOWYNBA
1) f=1

2) f=-1

3) f=0,5

4) f=-0,5

20 Habmronarens nmpeqHazHaueH OIIK-6.3.1
1) 11 TOCTPOCHUS OIIEHKU COCTOSIHHSI CHCTEMBI
2) st HaOJIIOICHUS 32 BBIXOJIOM CHUCTEMBI

3) mist HaOJrOICHMS 32 BXOJIOM CHCTEMBI

4) nnst uaeHTUGUKAIUN CUCTEMBI

IlepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCLUIUIMHE OOYYAIOUIMXCS 3a04HOM (hOpMBI
oOy4eHwus, mpecTaBieHbl B Tabmume 19.
Tabmuua 19 — IlepeueHb KOHTPOJIBHBIX paboOT

No /it [TepeyeHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeToquveckre ~ MaTepUalbl,  ONPEACISAIONIAE  TPOLEAYPHl  OICHUBAHUS
WHAWKATOPOB, XapaKTEpU3YIOUIUX JdTanbl (OPMUPOBAHHUS KOMIIETCHIIUN, COJAEpKaTcs B
JOKAJIbHBIX HOpMaTUBHBIX akTax [ YAII, pernmaMeHTHpYOIMUX MOPSI0K U MPOUEaypy
MPOBEJICHUS TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEKYTOUHOM aTTECTAIlUU O0YyJaroIInXCs
I'VAIL

11. Mertoauyueckue yKazaHus Uit 00YJarOIIUXCs IO OCBOCHUIO TUCITUTIAHBI
(Huoice npusoosmces pekomenoayuu no COCMasieHuo 0aHHo2o pazoena)

11.1. Meroauueckue ykazaHMs s OOy4aroUXcs 10 OCBOEHHMIO JIEKIIMOHHOTO
MaTtepuana (eciu npedycmMompeHo yY4eOHbIM NIAHOM N0 OAHHOU OUCYUNIUHE).

OcHOBHOE Ha3HAYCHHE JIEKIIMOHHOTO MaTepuaia — JIOTUYECKH CTPOHHOE, CHCTEMHOE,
ry0oKoe U SCHOE HU3JIoKeHue ydeOHoro marepuana. HasHaueHue cCOBpEeMEHHOM JEKIMH B
paMKax JUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OpPMAIMIO 1O TeMe, a B OCBOCHUH
dbyHIaMeHTalIbHbIX Mpo0JeM JUCHMIUIMHBI, METOJOB HAY4YHOrO IIO3HAHHWS, HOBEHIINX
JTOCTHKEHUI HaydyHOW MBICTH. B yueOHOM mporiecce JICKIHS BBITIONHSET METOI0JIOTHYECKYIO,




OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (QYHKIUH. JIEKIMs pacKpbIBaeT MOHATUHHBIN anmapar
KOHKpETHON oO0jacTu 3HaHMs, €€ MpoOJieMbl, AaeT LEIbHOE NpPEICTaBICHHUE O IUCIUILIMHE,
MOKa3bIBAET B3aMMOCBS3b C IPYTUMHU JAUCHUILTHHAMU.

[InaHupyeMble pe3yiabTaThl IPU OCBOSHUU 00YYaIOUIMMUCS JICKIIMOHHOTO MaTepuana;

— TIOJIyY€HHE COBPEMEHHBIX, LEJIOCTHBIX, B3aWMOCBA3aHHBIX 3HAaHUH, YpPOBEHb
KOTOPBIX OINpEAEseTCs 1eJIeBOi YCTaHOBKOW K Ka)KJ10M KOHKPETHOU TEME;

— TIOJIyY€HHE OTIBITa TBOPUECKOH pabOThl COBMECTHO C MPENOaBaTEIEM;

— pa3BuTHE NPO(PECCHOHANBLHO-IEIOBBIX  KAuecTB, JIIOOBU K  TOpeaIMeTy |
CaMOCTOSITEIbHOTO TBOPYECKOTO MBIILICHUSI.

— TOsBJIEHUE HEOOXOAMMOro HHTepeca, HEOOXOAUMOTrO JJIsi CAMOCTOSITENIbHOM paboTHI;

— TIOJy4YyeHHE 3HAaHUW O COBPEMEHHOM YpPOBHE pAa3BUTHS HAyKHM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS Ha OJMKaiIine Tobl;

— Hay4YUTbhCS METOJUYECKH oOpadaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICITH H
NOJIOKEHHS, NPUXOAWTh K KOHKPETHBIM BBIBOJAM, IIOBTOPATH WX B  pa3IMYHBIX
dbopMynupoBKax);

— TOJIy4eHHE TOYHOTO TTOHUMAaHHUS BCEX HEOOXOIUMBIX TEPMUHOB U TIOHSTHA.

JleKIMOHHBI ~ MaTepuad MOXKET COMPOBOXKAATHCS JEMOHCTpaluell ClalgoB U
UCTIOJIF30BAaHUEM DPA3aTOYHOTO MaTepualia IpPH MPOBEIECHUH KOPOTKHX TUCKYCCHH 00
O0COOCHHOCTSIX MPUMEHEHHSI OTAECTbHBIX TEMATHK 110 IUCHUIUIMHE.

CTpyKTypa pe1ocTaBIeHus JICKIIMOHHOTO MaTepraa:

— Cmaiigel o temaMm 1-5.

11.2. MeTtoau4veckue ykazaHUs JUIsi OOydYaroOmUXCsl MO Y4YacTHIO B CEMHHApax (eciu
npedyCcCMOmpeHo YueOHbIM NIAHOM NO OGHHOU OUCYUNTIUHE)

Y4eOHBIM IJIAHOM HE TIPETyCMOTPEHO.

11.3. Meroauueckue yka3aHus JUIsl OOyYaroIUXcs IO MPOXOXKICHHUIO MPAKTHUECKUX
3aHATUH (eciu npedyCMOmpeHo y4eOHbiM NIAHOM N0 OAHHOU OUCYUNTUHE)

Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO.

11.4. Metoauueckue yka3aHusl A OOydarolUXCsl 1O BBIIOJHEHHIO J1a00paTOPHBIX
paboT (eciu npedycmompeno yuebHbiM NIAHOM NO OAHHOU OUCYUNIUHE)

B xone BeimonHeHus m1a0OpaTOpHBIX pPadOT oOydaromuUics MAOKEH YIIIyOUTbh H
3aKpENUTh 3HAHUS, NMPAKTUYECKUE HABBIKM, OBJIAJAETh COBPEMEHHOM METOIMKONM M TEXHHUKOU
HKCIIEPUMEHTa B COOTBETCTBUM C KBAIM(PUKAIIMOHHON XapaKTEpUCTUKOW 00ydarolerocs.
Beinonnenue 1abopaTopHbIX paboOT COCTOMT M3 3KCIEPUMEHTAIbHO-IPAKTUYECKOH, pacyeTHo-
AQHAJIMTUYECKON YaCTeW U KOHTPOJIBHBIX MEPOITPUATHI.

Brinonnenue 51ab0paTopHBIX paboOT 0O0y4aromMMCs SBISIETCS HEOTHEMJIEMOH 4YacThiO
W3YYEHUS JUCLUIUIMHBL, ONIpeNenseMol y4eOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00eCreynBaroIUM pelIeHUe CIeIyIOIUX OCHOBHBIX 3a/1a4 00y4aroIerocs:

— TnpuoOpeTeHHe HaBBIKOB MCCIEAOBAaHUSA MPOLECCOB, SBIEHUHM U OOBEKTOB,
M3Yy4aeMbIX B paMKax JJaHHOM TUCIUIINHBI,

— 3aKpeIUICHHEe, PA3BUTHE M JEeTalM3alls TEOPETUYECKUX 3HAHWMN, IMOJIyYEHHBIX Ha
JEKIHSIX;

— TOJy4YyeHHe HOBOM MH(OpMAaLMK 110 U3y4aeMON AUCIUILIUHE;

— TnpuoOpeTeHHe  HaBBIKOB  CAMOCTOATEIbHOW  paboThl ¢ 1a00paTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3aganue U TpeOGoBaHUs K IIPOBEACHUIO 1a00paTOpHBIX padboT
MPEJCTAaBICHBI B METOJMYECKUX YKa3aHHX MO J1a0opaTopHbIM paboTam

Crpykrypa u dopma oTuera o 1abopaTopHoil pabore
MPEJICTABJICHBI B METOAMYECKHUX YKa3aHUAX I10 JJAOOpaTOPHBIM paboTam




TpeboBanus Kk 0hOPMIIEHUIO OTYETA 0 J1A00paTOpHOU padboTe
MPEJICTaBJICHBI B METOAMYECKHX YKa3aHUAX I10 JJAOOpaTOPHBIM paboTam

Meroandeckue yka3aHus 110 IPOXOKIESHUIO JabopaTopHbIX paboT pa3memnieHbl B LMS u
JOCTYITHBI 00yUYaIOIUMCS Yepe3 JIMUHBII KaOUHET.

11.5. Meroauyeckue ykazaHus JUisi OOYyYarOlIUMXCS IO TMPOXOXKIACHUIO KypCOBOTO
MIPOCKTUPOBAHMS/BBITIOJIHEHUS KYPCOBOW PabOTHI (eciiu npedycmMompero y4eOHbIM NIAHOM HO
O0anHOU Oucyuniune)

VY4eOHBIM MJIAHOM HE MPEAYCMOTPEHO.

11.6. Mertoauueckue yKazaHus JUIsi 0OYyYaIOMIMXCS MO MPOXOXKICHHIO CAMOCTOSITEIHHON
paboThI

B Xxoje BBITIOTHEHUS CaMOCTOSTEIBHONW pabOThI, OOYUYAIONIUICS BBIMIOIHSAET PaboTy MO
3aJJaHUI0 U TIPU METOAMYECKOM PYKOBOJCTBE IpENoAaBarelisi, HO 0e3 ero HemocpeJACTBEHHOTO
y4acTusl.

s oOyvarommxcs 1Mo 3a04Hoil ¢opMe 00ydeHHs, caMOCTOsTeNIbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paldoTYy.

B mporecce BBIMOIHEHHSI CaMOCTOSTENbHON paboThl, Yy oOydaromierocss (hopMupyercs
1enecoo0pa3sHoe IIAaHUPOBaHUE pabovero BpeMEHHU, KOTOPOE MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHUM U CHCTEMAaTH3allMU MPUOOpETaeMbIX 3HAHHI, 0O0ecreunBaeT BBICOKUMN
YPOBEHb YCIIEBAEMOCTH B IEPHOJ OOYYCHHS, IOMOTAeT TOJYyYUTh HABBIKA TIOBBIIICHUS
pohecCHOHANBEHOTO YPOBHSL.

MetoauueckumMl ~ MaTepuaiaMy,  HANpaBSIOUIMMH  CaMOCTOSITENIbHYIO — paloTy
00y4JarOIUXCASBISIOTCS:

—  y4eOHO-METOIMYECKHI MaTepHall Mo JAUCIUILUIMHE,

— METOAMYECKHE YKa3aHHS IO BBIMOJHEHHUIO KOHTPOIBHBIX paboT (s 00ydaromuxcs
10 3204HON (hopMe 0OyUeHHs ).

11.7. MeTtoauueckue yKazaHus [UIsI OOYYarOIIMXCS TIO MPOXOXKACHHUIO TEKYIIETro
KOHTPOJISI YCTIEBAeMOCTH.

Texymuit KOHTPONb YCIEBAaEMOCTH MpeAycMaTpUBAaeT KOHTPOIb KadyecTBa 3HAHUI
00yJaroIUXCsl, OCYIIECTBIIEMOTO B TEYCHHE CEMECTpa C IIEJbI0 OICHUBAHMS X0Jla OCBOCHUS
IUCIHTIINHEL

Texymuii KOHTPOJIb YCIIEBAEMOCTH OCYIIECTBISETCS B BHUJIE 3aIIUTHl JTaOOPATOPHBIX
pabot. [Ipu mpoBeneHUU MPOMEKYTOUHON ATTECTAIlMM YUYUTHIBAETCS CBOCBPEMEHHOCTH 3alllUT
1abopaTOPHBIX padoT.

11.8. Metoauueckue yka3zaHus Al O0y4aroluxcs MO MPOXOKICHHIO MPOMEKYTOYHON
aTTeCTallUH.

[IpomexyrouHass  arrectamus  OOYYAIOIMIUXCS  MpEAyCMaTpHBAeT  OICHWBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIBHBIX PE3YyIbTaTOB OOY4YeHHs MO auciuruiiHe. OHa BKIIIOYAET B
ce0s:

— 9JK3aMeH — (opma OILIEHKH 3HaHUM, TONYyYEHHBIX OOYYalOIIUMCS B IMPOIEecce
W3YYCHUS BCEW TUCIUIUIMHBI WIIM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIBHONW PabOThI, CIOCOOHOCTH
OPUMEHSTh MX JUIS PEeIICHHs] TMPaKTUYECKUX 3adad. JK3aMeH, Kak MpPaBUJIO, MPOBOJIUTCS B
MeproJ; HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOMW OIEHKON «OTIUYHO»,
«XOPOIIIOY», «YAOBIECTBOPUTEIHHOY, «HEYAOBIECTBOPUTEIHHOY.

DK3aMeH MPOBOJWTCS B NMHUCHMEHHOM BHJC. DK3aMCHAIIMOHHBIA OWJIET COJCPIKHT JIBa
BONpoca MO Teopuu. KTOromass OIEHKA BBICTABISETCS C YYETOM TEKYIIErO KOHTPOJS
YCIIEBACMOCTH.



Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHusl
Kadeapsl

Ionmuce
3aB.

kadempoit




