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

JIOII., K.T.H.

(IOIKHOCTB, Y4. CTEIICHb, 3BaHNE)

E.JI. TypHenkas

(vHMIMAIBL, (aMUITHS)

ENl s 7/

(moxics)

«09» denpans 2026 T

PABOYASA [TPOTPAMMA JUCHUITJIMHBI

«Teopus cucTeM U CUCTEMHBIN aHAJIA3»
(HaumeHoBaHUE JUCIUIUINHBI)

KO,Z[ HaIlpaBJICHU HOI[FOTOBKI/I/
CIICHUAJIbHOCTH

09.03.03

HanmenoBanmne HaITpaBJICHUA

[Tpuxnannas uHpopMaTHKa
HOJrOTOBKH/ CHIEIMATbHOCTH

Hanmenosanue N .
[IpukaanHO# HCKYCCTBEHHBIN HHTEIIEKT U HayKa O
HarpaBJeHHOCTH/
JTAHHBIX
CHelHaaTu3aliuu
dopma 00yueHust OYHO-3204YHAas
l'on mpuema 2026

Canxkr-IlerepOypr— 2026




Jluct cornacoBanust pabodeit mporpaMMbl JUCITUTITHHBI

[Iporpammy cocraBui (a) y

npod., A.T.H., 1pod. <7< 06.02.2026 E.A. llepenenkun

(OMKHOCTB, Y. CTETICHB, 3BaHHE) (moxmucek, nara) (MHUIHATEL, (aMIIIHS)

[Tporpamma omobpeHa Ha 3aceqanuu kadeapsr Ne 2

«06» dpespans 2026 1, mporokos Ne 7/25-26

3aBenyromnuii kageapoit Ne 2 ,
1.¢.-M.H.,1pod. 06.02.2026 B.I". ®apadonoB

(yu4. cTeneHb, 3BaHUE) (nmoamuch, nara) (MHULMANTBI, haMUIIHsT)

3amecTuTenb IupeKTopa HHCTUTYTa Ned 1o MeToanueckoit pabore

IIOII.,K.T.H. > 0272026 A.A. DomenkoBa

(OIDKHOCTB, Y. CTETICHB, 3BaHHE) C TIO/\HICE, 1aTa (MHUIHATEL, GaMIIIHs)



AHHOTaNINA

Hucuummuaa «Teopus cUCTeM W CUCTEMHBIH aHAU3» BXOTUT B 00pa30BaTEIbHYIO
IporpaMMy BBICIIET0 00pa3oBaHUsl — MporpaMMy OakajaBpHaTa MO HAIpPaBIECHUIO MOJATOTOBKHU/
cnemuanbHoctn  09.03.03  «Ilpuknagnas uHPOpMATHKa» HANpPaBICHHOCTH/CICHUATU3ANN
«IIpuknagHO# HMCKYCCTBEHHBIM HHTEIUIEKT M HayKa O JaHHbIX». JlucuumiumHa peanusyercs
Kadenapoit «Ne2y.

JucuumninuHa HauejaeHa Ha GOpMHUPOBAHKE Y BBITYCKHUKA CIIEIYIOUINX KOMIETSHIIHIA:

VYK-1 «CrocobeH ocymecTBIsATh MOUCK, KPUTUUECKUN aHAIM3 U CHHTE3 MH(OpMAIHH,
MPUMEHSITh CUCTEMHBIN TIOJIXOJ] ISl PELICHUS] IOCTABJICHHBIX 33]a1W»

YK-2 «CnocobeH ompenensTh Kpyr 3a/ad B paMKax MOCTaBICHHOW eI U BBIOMPATH
ONTHUMAJIBHBIE CIIOCOOBI MX PEIICHUs, UCXOS U3 JIEHCTBYIOMIMX MPABOBBIX HOPM, UMEIOIIUXCS
PECYPCOB U OTPAHUYEHUID)

OIIK-6 «CrocoOeH aHaau3upOBaTh U pa3padaThiBaTh OPraHU3AIMOHHO-TEXHUYECKUE U
HPKOHOMUYECKHUE MPOLIECCH] C IPUMEHEHHEM METOJI0OB CUCTEMHOI'O aHaJM3a U MaTeMaTUYECKOro
MOJICTTUPOBAHUS

CopepxaHve IUCHMIUIMHBI OXBaThIBAET KPYr BOINPOCOB, CBS3aHHBIX C OCHOBHBIMU
MaTeMaTUYECKUMU MOJEJIIMUA, METOIAMU 1 AITOPUTMAMH TEOPUH CUCTEM U CUCTEMHOI0 aHaIn3a,
KOTOpBIE HAXOAST IPUMEHEHUE TIPU aHAJIU3€E CIIOKHBIX SKOHOMUYECKUX U TEXHUUECKUX CUCTEM U
MIPOLIECCOB.

[IperonaBanre TUCHMIUIMHBI TIPEIyCMAaTPUBACT ClEAyoUre (OopMbl OpraHU3auu
y4eOHOro Mpoliecca: JIEKINH, 1a0opaTopHble paboThl, CAMOCTOSITeNbHAs pab0oTa 00yJaroIIerocs.

[IporpaMMoil IUCHUIUIMHBI HPETYCMOTPEHBI CIEAYIOLIME BUABI KOHTPOJISA: TEKYIIMH
KOHTPOJIb YCIIEBAEMOCTH, MPOMEKYTOUHAs arTecTanus B hopMe sk3amena (5 cemecTp).

OO0mast TpyA0eMKOCTh OCBOSHUS AWCIMILIUHBI COCTaBIsICT 3 3adeTHBIX eawHmibl, 108
YacoB.

SA3bIk 00yUeHUs 110 AUCIUTUITMHE KPYCCKUM



1. TlepeueHb MIIAHUPYEMBIX PE3YyJIBTATOB O0YUYEHUS MO TUCIUILINHE

1.1. Ilenu npenoaaBaHusi JUCIUTUIMHBI

[Tonyuenne oOydarOMMMHUCS HEOOXOIWMBIX 3HAHWH, YMEHUH M HABBIKOB B 00JACTH
aHaJIM3a ¥ CHHTE3a CIIOKHBIX SKOHOMHYECKUX M TEXHUYECKHX CHUCTEM M MPOIIECCOB HA OCHOBE
METOJIOB OOIIed M MaTeMaTH4YEeCKOH TEOPHUH CHCTEM, MaTEMaTHYeCKOr0 W KOMITBIOTEPHOTO
MOJICTTPOBAHUS, METOI0B CUCTEMHOT'O aHAJIH3A.

1.2. JlucumMrmuiiHa 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 OOYYaIOIIMICS JOJDKEH 00J1aaTh CISAYIOIIMMHI
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 HauMeHoBaHHE HHIUKATOPa
HaVMEHOBaHNE
KOMIIETEHIINHA JIOCTHKEHHUS KOMIIETEHIINH
KOMIIETEHIIUH
VK-1 Criocoben
OCYIIECTBIISATh
IIOUCK
> o VYK-1.3.2 3HaTb METOIUKH CUCTEMHOI'O
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- MaTeMaTH4YeCKOW CTaTUCTUKH, METOJOB

TEXHUYECKUE U ONTUMU3ALMU U UCCIIEJOBAaHUs ONIEepaLui,
O6menpodeccuoHaabHbIE .

SKOHOMUYECKHE HEYETKHUX BBIYMCIICHHI, MAaTEMaTHYECKOTO
KOMIIETCHIIUU

IIPOLIECCHI € Y UMHATALlHOHHOTO MOJEIIMPOBAHUS

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




MaTeMaTU4YECKOTO ABTOMATHU3AIMH 33144 IPUHATH
MOJICIIMPOBAHUS perieHui, anaim3a HHHOPMAITMOHHBIX
MOTOKOB, pacyeTa IKOHOMHUYECKOI

3¢ (PEKTUBHOCTH 1 HAZC)KHOCTH
WH(OPMAIIMOHHBIX CUCTEM M TEXHOJIOTUI
OIIK-6.B.1 Bnanetsr HaBLIKAMU
MIPOBEJICHUS] MH)KEHEPHBIX PACUECTOB
OCHOBHBIX ITOKa3aTelleh
PE3yJIbTATUBHOCTH CO3JJAHHS
MpUMEHEHUSI ”HPOPMAIIMOHHBIX CUCTEM H
TEXHOJIOT U

2. Mecro nucuuruinHbl B cTpykType OI1

JucuumirHa MokeT 0a3supoBaThCsl Ha 3HAHUAX, paHee IPUOOPETEHHBIX 00YYarOIMMUCS
IIPU U3YYECHUH CIICYIOIUX TACIUILIAH:

— «MaremaTuka. MareMaTu4ecKuil aHaJIN3»

— «MaremaTHKa. AHAINTHYECKAs TEOMETPHUS U JIMHEWHas anreopay»

— «JluckpeTHas MaTeMaTUKa»
«Teopus BeposiTHOCTEN»

— «OCHOBBI IPOrPaMMUPOBAHUS»

3HaHMs, TOJYyYEHHBbIE NPU U3YUYEHUU MaTepuana JaHHOW JHUCLUUIUIMHBI, MMEIOT Kak
CaMOCTOSITEJIBHOE 3HAYECHUE, TAK U UCIIOJIb3YIOTCS IIPU U3YUYEHUU JAPYTUX JUCLUIUIMH:

— «MopenupoBaHue»

— «MccnenoBanue onepanuin

— «Y1paBieHHE IPOECKTAMM»

— «IIpoexTpoBanre HHPOPMALTMOHHBIX CUCTEM.

3. O0beM U TPYJ0EeMKOCTb AUCLUIUINHBI
Jlanable 00 o0meM o0beMe MUCHUIUIMHBI, TPYIOEMKOCTH OTAENbHBIX BHJIOB y4e€OHOM
paboThI 1O TUCHUIIMHE (M paclpesieleHue 3TOH TpyA0EeMKOCTH 10 CeMecTpaM) IpeACTaBICHbI B
tabnuue 2.

Tabmuua 2 — O6beM U TPYA0EMKOCTh IUCIUIIIUHBI

TpyroemMKOCTh 110
Bun yuebHoi paboThl Bcero ceMecTpam
Ne5
1 2 3

Oowan mpyooemMKocno oucyuniuHl, 3/ 108 3/ 108
3E/ (uac)
U3 nux uacose npakmuueckoi no020mosKu
Ayoumopnbie 3anamus, BCETO 4ac. 51 51
B TOM YHCIIE!

nexnuu (JI), (wac) 34 34

npaktuueckue/cemunapckue 3ansatus (113),

(gac)

nabopartopubie paboTsl (JIP), (dac) 17 17

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

9K3aMeH, (Jac) 36 36
Camocmoamenvnasn paboma, Bcero (dac) 21 21
Buo npomesxcymounoii ammecmayuu’ 3a4er, k3 k3
audd. 3ager, sx3amen (3auet, Judd. 3a4, Dk3.) ” "




4. ConepxaHue JUCITUTUTHHBI
4.1. Pacnpeznenenue TpyI10€MKOCTH JUCHUIUIMHEI MO pa3/enaM 1 BUAaM 3aHATHH.
Pazgenbl, TeMbI TUCITUTIIIMHBI M KX TPYJIOEMKOCTh IIPUBECHBI B Ta0IUIIE 3.

Tabmuua 3 — Paznesnbl, TeMbl TUCIMILINHBI, UX TPYA0EMKOCTh

Pasesnbl, TEMBI AUCIUTLIHHEL Jlexm | 113 JIP KII CPC
’ (gac) (C3) (gac) (ac) | (wac)
Cemectp 5

Pasznmen 1. O6mias TeOpHst CHCTEM 4 2
Pasnen 2. MaremaTuueckas TEOpHsi CUCTEM 8 5 5
Pasnen 3. Teopust cCHCTEM yIpaBiIeHHs 8 4 5
Pasmen 4. MeTobl U 3a/1a4i CHCTEMHOTO aHaJIn3a 8 8 5}
Pasnen 5. MojienupoBaHue B CHCTEMHOM aHAJIU3e 6 4
Hroro B cemectpe: 34 17 21
Uroro 34 0 17 0 21

IIpakThueckass IOATOTOBKA 3aKIIOYAETCAd B  HENOCPEICTBEHHOM  BBIIIOJIHEHUU
00yJaroIKUMUCS OTIPENIEICHHBIX TPYAOBBIX (DYHKIMIA, CBS3aHHBIX ¢ Oyaymiel mpodeccuoHanbHOM
JEATEIbHOCTBIO.

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

Tabnuna 4 — ConeprkaHue pa3aesioB U TeM JEKIIMOHHOTO [IUKIIa
Howmep paznena HasBanue u conep:xanue pa3iesioB U TEM JEKIIMOHHBIX 3aHATHI

1 Paznen 1. Obmas Teopusi cuctem

Tema 1.1. UcTOpHUs CUCTEMHBIX UCCIIEJOBAHUM.

Tema 1.2. O630p NpHUKIaJHBIX HAIPABICHUN B TEOPUU CUCTEM U
CHUCTEMHOM aHAJIN3E.

Tema 1.3. OcHOBHBIE IOHATHUS 001l Teopun cucteM. CBoiicTBa cucTeM.
Mopenu cucrem. Kiaccudukanms cuctem.

2 Paznen 2. Maremaruueckast TeOpus CUCTEM

Tema 2.1. TeopeTHKO-MHOKECTBEHHOE OTIPE/ICTICHNE CHCTEMBI.

Tewma 2.2. [lonsTue nuHaMU4ecKoil cucteMbl. CUCTEMBI C HETIPEPBHIBHBIM
U JUCKPETHBIM BPEMEHEM.

Tema 2.3. CBoiicTBa IMHAMHUYSCKUX CHCTEM. Y CTOMYMBOCTb.
VYmpasnsemocts. Habmogaemocts. UneHTHDUITHPYEMOCTS.

3 Paznen 3. Teopus cucrem ynpaBieHuUs

Tema 1. Mogenu cucrem ynpasieHusd. Onucanre BO BpEMEHHOM
obnactu. Onrcanue B MPOCTPAHCTBE COCTOSTHUM. JIMHEHBIE U
HeJlMHeWHble cucTeMsl. JInneapuzanus. OnucaHue B YaCTOTHOW 00J1acTH.
[Tepenarounblie GYHKINU U CTPYKTYpPHBIE CXEMBI.

Tema 2. Kpurepun ycTOHYMBOCTH, YIIPaBIIEMOCTH U HAOII0AaEMOCTH
JIMHEMHBIX CUCTEM.

Tema 3. Crabunusupyromas oopaTHas cBsizb. OOpaTHas CBsI3b 110

coctostHII0. OOpaTHast CBs3b MO BBIX0y. Habimroarens cocTosiHMs.




4 Pa3nen 4. MeToasl 1 3a1a4d CUCTEMHOTO aHAINA3A.

3amaya 0 Ha3HAYCHUAX.

IPOrPaMMHUPOBAHUS.
Tema 3. [IpuHsTHE pEUICHUI B YCIOBUAX MOJTHON M YACTUYHOM
HEOIpeAeNIEHHOCTH.

Tema 1. 3agaun nuHEHHOrO MporpaMMUpoBaHus. TpaHCHOpTHas 3a/1a4a.

Tema 2. 3agauu Teopun urp. MaTtpuunas urpa Kak 3ajada JUHEHHOTO

5 Paznen 5. MonenvpoBaHuie B CHCTEMHOM aHAJIU3E.

BPEMEHEM.

Tema 3. Mozaenu cucTeM MacCoOBOT0 00CITyKHBAaHUS.

Tema 1. MoaenupoBaHue CITy4aifHBIX YUCEN U TTOTOKOB COOBITHH.
Tema 2. Koneunsle nenu MapkoBa ¢ HENPEPBIBHBIM U TUCKPETHBIM

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHI U UX TPYJOEMKOCTb IPUBE/EHBI B TAOJIUIIE 5.

Tabmuua 5 — [IpakTuyecKkue 3aHsATHs U UX TPYJIOEMKOCTb

N3 vux Ne
Tembl DopMbI .
Ne TpyoeMKoCTb, | IpaKTUYECKOH! | pa3nena
IPAaKTUYECKUX IPAaKTUYECKUX
/a . " (dac) IMOATOTOBKH, | JUCLIMII
3aHATHH 3aHATHH
(dac) JIUHBI
VY4eOHbIM MJIaHOM HE IPEAYCMOTPEHO
4.4. JlabopatopHble 3aHATUS
Tembl 1a00paTOPHBIX 3aHATHH U UX TPYJIOEMKOCTb IIPUBECHBI B TabauUIIE 6.
Tabauna 6 — JlabopaTtopHble 3aHITHS U UX TPYJIOEMKOCTh
N3 nux Ne
No TpynoeMKOCTE, | IIPAaKTUYECKON | pa3aeia
HaumenoBanue nabopaTopHbix paboT pyA P pasit
n/m (dac) MMOATOTOBKH, | AUCIIHAI
(gac) JIMHBI
Cemectp 5
1 | MonenupoBaHue TMHAMUYECKUX CUCTEM B 2 2
Scilab
2 | MoaenupoBaHue THOPUAHBIX CHCTEM B 3 2
XCos
3 | AHanu3 ¥ CUHTE3 CUCTEM YIpPABJICHUS B 4 3
Engee
4 | PemeHue TpaHCIIOPTHO# 3a1a4yn B Python 4 4
5 | Pemenue marpuusoit urpst B Python 4 4
Bcero 17

4.5. BeInonHeHHE KypcOBOTO MpoekTa/ KypcoBOi paboTh
Y4eOHBIM MJIaHOM HE IPEAYCMOTPEHO




4.6. CamocrodarenbHas paboTa 00y4aroIIXCs

Bunbl camocTosTenbHON paboThI U €€ TPYA0EMKOCTh IPUBEIEHBI B Ta0uLe 7.

Tabauna 7 — Bunabl camocToaTeabHONU paboThl M €€ TPYA0EMKOCTh

. Bcero, | Cemectp 3,
Bun camocrositensHOM paboTh
qac qac
1 2 3
W3ydenue TeoOpeTHYECKOr0 MaTepraa 10 10
qucturuael (TO)
KypcoBoe npoextuposanue (KII, KP)
Pacuetno-rpaduueckue 3aganus (PI'3)
Beimonnenue pedepara (P)
[ToaroroBka K TeKyIieMy KOHTPOJIIO 9
ycneBaemoctu (TKVY)
Jlomamnee 3ananue ([13) 4
KonTponbubie pabotsl 3a0uHuK0B (KP3)
[ToaroroBka K IpOMEXKyTOYHON 5
arrectaruu (I1A)
Bcero: 21

5. IlepeueHs yueOHO-METOAMUECKOTO OOECIICUeHUs
JUTSL CAMOCTOSITEIBHON PabOThI 00YUYaAIONIUXCS 10 TUCIUTUTHHE (MOTYJTIO)
Y4eOHO-MeTOINYECKUE MAaTePUAITBI JIJISI CAMOCTOSATEIBHOM PadOThI 00YYarOIIUXCsl YKa3aHbI B I1.11.

paznenos 6-11.

6. IlepeyeHb IEUATHBIX M AJICKTPOHHBIX YUCOHBIX U3TAaHUI
[lepeueHp eYaTHBIX U SJIEKTPOHHBIX YUEOHBIX M3/IaHUN TIpUBeIeH B Tabmulle 8.
Tabmuna 8— IlepedeHb NMEYaTHBIX U JICKTPOHHBIX YICOHBIX M3IaHHMA

MTudp/
URL anpec

bubnuorpaduueckas
CCBIITKA

KomuectBo

AK3EMILIIPOB
B OMOJIMOTEKE

(xpome
ANEKTPOHHBIX

9K3EMILIPOB)

Pexxum noctyna: nmst aBTOPU30BaHHBIX
MOJIL30BaTENIEH.

https://znanium.ru/catalog/document?id=435771

Kopuxkos, A. M. Teopus
CHUCTEM U CUCTEMHBIN
aHanu3: yueOHoe rmocodue /
A.M. Kopuxkos, C.H.
IlaBnoB. — M.: UH®PA-M,
2024. — 288 c.

Pexxum noctymna: st aBTOPU30BaHHbBIX
MOJIL30BaTENIEH.

https://znanium.ru/catalog/document?id=432083

Bnosun, B. M. Teopus
CHUCTEM U CUCTEMHBIN
aHau3: y4eOHUK s
OakanaspoB / B. M.
Bnosun, JI. E. Cypkosa, B.
A. BaeHTHHOB. — M.

Jamxko u K, 2023. — 642 c.




https://e.lanbook.com/book/518000 [er3uep, JI. /1. Teopus

Pexum A0CTyna: il aBTOPU30BAHHBIX CUCTEM yr[paBJIeHI/ISI:
OJIb30BATEIICH. yaebHoe mocoowue / JI. [1.
[Tes3nep. — CIIO.: Jlans,
2026. — 448 c.
https://e.lanbook.com/book/211817 IOmarynos, M. I'. Beenenue
Pexxum mocTyna: 11 aBTOPH30BaHHBIX B TEOPHIO TMHAMHYECKUX
MOJIb30BATEIICH. cUcTeM: yueOHoe rmocodue /

M. T'. FOmarymnos. — CII6.:
Jlanb, 2022. — 272 c.

7. IlepeyeHb AMEKTPOHHBIX OOpPa30BaATEIbHBIX PECYPCOB
nH(OPMaLIMOHHO-TEIIEKOMMYHHUKAITMOHHOM ceTu «HTepHeT»

Ilepeuenn AJIIEKTPOHHBIX 00pa3oBaTeNbHBIX pecypcoB MH(pOpPMaLOHHO-
TEJIEKOMMYHUKAIIMOHHONW ceTu «VIHTepHeT», HEOOXOOUMBIX JUIsl OCBOCHUS JUCLMILIMHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OOpa30BaTEIbHBIX PECYpPCOB HH(POPMALUOHHO-
TEJEKOMMYHUKAIMOHHOU ceTH «HTepHEeT»

URL anpec HaumeHnoBanue

https://pro.guap.ru/ DneMeHTHI 3JIEKTPOHHOTO Kypca MO JUCIUILIMHE Pa3MellleHbl BHYTPH

OUOC I'VAII «uTerpupoBanHas cpeaa 00yueHus»

8. Ilepeuens MHGOPMAITMOHHBIX TEXHOIOTHM

8.1. [lepevyeHp MPOrpaMMHOTO OOECIIEUCHHMsSI, HCIIOB3yEeMOTO TIPH OCYIIECTBICHUH
00pa30BaTeNbHOTO MpoIiecca Mo TUCIUTUINHE.
[TepeueHs UCTIOIB3yEMOT0 MMPOTPAMMHOTO OOEeCTICUeHHs TTpeicTaBieH B Tadsmite 10.

Tabmuua 10— IlepedyeHb nporpaMMHOTo o0ecreyeH s

Ne n/n HanmeHnoBanue
[TporpammMHBIe cpeaicTBa OOIIET0 Ha3HAUEHUS

1 OnextpoHHas HH(opMaoHHo-o0pa3oBaTenbHas cpena I'Y AIl «MaTerpupoBanHas
cpena oOyuenus» (https:/pro.guap.ru/) pazpadorana corpyaaukamu I'Y AIT
(BBeneHa B skcIutyaTtanuio npukazom I'YAII ot 06.06.2017 Ne 05-215/17), nepeuens
MOJyJiel 1 uX (YHKIMOHATHHOE Ha3HAYCHHE M3JI0KEHBI TIO CCBUIKE
https://quap.ru/it/system/iso

2 OdunumanbHbIi caiT 00pa3zoBaTeNbHON Oprann3anuu B ceti « MHTepHe™
(https://quap.ru/), paspaboran corpyanukamu ['YAII (BBeeH B 3KCIUTyaTaIHIO
[Mpukazom ['VAII ot 23.03.2023 Ne 05-145/23)

3 LibreOffice 5 (JIuuensus LGPLV3)

4 MozillaFirefox (munenszuu GPL/LGPL/MPL)

CriernanipHbIE TIPOTPAMMHBIE CPEICTBA

1 Scilab (JIutiensus GPLV2)

2 Engee (morosop I'VAIIL, unpopmanus o IMIEH3UHU MPEACTABIEHA 110 CChLIKE
https://guap.ru/it/system/iso/po)

3 Python (JIuuiensust PSF License Version 2)



https://guap.ru/it/system/iso
https://guap.ru/
https://guap.ru/it/system/iso/po

8.2. llepeuenp  MH(OPMAIIMOHHO-CIIPABOYHBIX ~ CHUCTEM,  HCHOJB3YEMBIX  IpHU
OCYIIECTBICHIH 00pa30BaTEIILHOTO MpOoIiecca Mo JUCIUIIIMHE
[lepedenp uCToONb3yeMbIX HHPOPMALIMOHHO-CITPABOYHBIX CUCTEM IIPEICTABIICH B Ta0OIHIIe

11.

Tabmuua 11— Ilepedyenp HHPOPMALMOHHO-CIIPABOYHBIX CUCTEM
Ne HanmenoBanue
/1

DNeKTpOHHBIE OMOIMOTEYHBIE PECYPCHI U CUCTEMBI

1 OnexkTpoHHbIN katanor ouomuoteku ['Y AIl ¢ qoctynom k 6a3e MOJTHOTEKCTOBBIX

u3nanmii (https:/lib.guap.ru.), noctyn yepes TUUHBIN KAOMHET YUTATEIs OMOINOTEKU

['YAIT

2 Hayunast snexkrponnas oudnuorexa «eLIBRARY» (https://elibrary.ru/), noctyn

yepes JUUHbIN kabuneT untatens oubnuoreku I'YAIL a Takxe mo IP -agpecam

I'YAIT

3 OBC «Jlanwy (https://e.lanbook.com/), noctym yepe3 nUYHBIH KAOUHET YUTATEIIS

oubmoteku ['YAIIL, a Taoke no IP -agpecam 'YAIIL

4 3BC Koncopuuyma aspokocmuueckux By30B Poccun (http://elsau.ru/suai), noctymn

no IP-anpecam I'YAII

5 OBC Znanium (https://znanium.ru/), moctym yepe3 TMYHBIA KAOWHET YMTATEIISA

oubmoteku ['YAIL, a Taoke no IP -agpecam 'YAIIL

6 O6pazoBarenbHas miardopma «HOpaiit» (https://urait.ru/), noctyn yepe3 TUUHBIA

kaOuHeT ynratens oudmuorekn ['Y AT a Takxe mo IP -agpecam 'YAII
CoBpeMeHHbIe TpodeccroHaibHbIE 0a3bl TaHHBIX

1 PedeparuBHas 6a3a JaHHBIX PEIICH3UPYEMOM HAYYHOM JTUTEPATYPBI SCOPUS

(https://www.scopus.com/), noctym 1o IP -agpecam 'Y ATT

9. MarepuanpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUaIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Uil  OCYIIECTBICHUS
00pa30BaTeILHOTO TpoIiecca Mo TUCIUTUIHHE, TIPECTaBICH B TabmuIel 2.

Tabnuna 12 — CoctaB MaTepHalIbHO-TEXHUYECKON 0a3bl

Ne HanmeHoBaHMe cOCTaBHOMN 4acTu Howmep aynutopun
n/m MaTepUaIbHO-TEXHUUECKOH 0a3bl (mpu HEOOXOMMOCTH)

VYyebHast ayauTOpusi JUIsl 3aHSITHI JICKIIMOHHOTO THUTA, IS
TPYNNOBBIX W  HMHAWBUAYaJbHBIX KOHCYJbTAMHA, Ui
TEKYIIEr0 KOHTPOJISI © TPOMEXKYTOYHOM aTTECTaIUH.
MynsTuMeauitHas JEKIIMOHHAS ayIUTOPUSL:
CHelHalu3upoBaHHasi MeOenb; TEXHUYECKHE CpelCcTBa
1 | oOyuenus, cnyxamume Ui TPeACTaBICHUS  y4eOHOM
nHpopmarun OOJTBITION ayJIUTOPHH; Habop
JIeMOHCTpaIlMOHHOTO obopynoBanusa. OOecrnieyeH AOCTyN B
AJIEKTPOHHYIO MH(POPMAIMOHHO-00Pa30BaTEIBHYIO  CpeIy
I'VAIlI no noxanbHOM BBIYUCIUTEIBHOW CETHU U TOUKE
noctymna WiFi



https://lib.guap.ru/
https://elibrary.ru/
https://e.lanbook.com/
http://elsau.ru/suai
https://znanium.com/
https://znanium.ru/
https://urait.ru/
https://urait.ru/
https://www.scopus.com/

VYuebHas ayIuTopus 1is J1abOpaTOpHBIX padoT, s
TPYNIOBBIX U MHAUBUAYAIbHBIX KOHCYJIbTALUH, [T
TEKYIETO KOHTPOJISL ¥ IPOMEKYTOUHOM aTTECTAIIH.
JIaGopaTopusi KOMIBIOTEPHOT'O MOIETUPOBAHUSI:

— cHenuan3upoBaHHasi MeOeb;

— TEXHMYECKHE CpeAcTBa OO0ydYeHHs, ClyXalue JUis
2 | mpencTaBiieHus yueOHOH nH(popMarumy;

— nabopatopHoe o0opyaoBaHue: HepCOoHaNIbHbIE
KOMIIBIOTEPHl C YCTaHOBJICHHBIM CHEIHAIM3UPOBAHHBIM
MIPOrpPaMMHBIM 00ecTIeYeHUEM.

ObecnieueH JOCTYN B 3JIEKTPOHHYIO HH(POPMAIIMOHHO-
oOpaszoBarenbHyto  cpeny [YAII mo  jokanpHOM
BBIYHCIUTENILHOM ceTu U Touke joctyna WiFi

[Tomemnienue s caMOCTOSITENIbHOM paboThl 00ydaroIIuXCs.
Uuranbaeiid 3an 6ubnamoreku ['YAIL: cnenmanuzupoBaHHas
Me0enb; nepcoHaabHble KOMIbIoTephl. ObecreueH AOCTYM B
3 | 2JeKTpOHHYI0 HH(POPMAIMOHHO-00PA30BATEIBHYI0  CpEdy
I'VAIlI no noxanbHOM BBIYUCIUTEIBHOW CETH U TOYKE
noctyna WiFi, a Takke K 3JIeKTPOHHO-OMOIMOTEUYHBIM
cucremam, pedepaTuBHOM 0aze JaHHBIX Scopus.

10. Onenounsle cpeacTBa AJs NPOBEIEHUS IPOMEXYTOUHOM aTTecTalluu
10.1. CocTaB OIICHOYHBIX CPEICTB/IJIS TPOBEACHUS IPOMEKYTOYHOW aTTECTAlluU
oOy4aromuxcs Mo AUCUUIUINHE MPUBEAeH B Tadbnuue 13.
Tabmmua 13 — CocTaB OlEHOYHBIX CPEACTB ISl IPOBEICHHS MPOMEKYTOYHOH aTTeCTalluu
Buj npoMexyTOYHOH aTTecTaluu ITepedeHb OLIEHOYHBIX CPEJCTB
OKk3ameH Criucok BONPOCOB U 33Ja4 K SK3aMEHY

10.2. B kayectBe KpUTEpUEB OICHKH YPOBHA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00y4YarolMMHcs MpUMEHseTcsl 5-0ajulbHas MIKajla OLIEHKH C(HOPMUPOBAHHOCTH
KOMIIETeHIINH, KOTopasi puBeaeHa B Tadnuue 14. B TeueHune cemecTpa MOXET MCIOJIb30BAaTHCS
100-0annpHast mKaga MOIYIbHO-PEHTHUHIOBOM CCTEMBl Y HUBEPCUTETA, TPABUIIA UCTIOIb30BAHUS
KOTOPOM, YCTaHOBJIEHBI COOTBETCTBYIOIUM JIOKaJIbHBIM HOpMaTUBHBIM akToM 'Y AIL
Tabmuua 14 -Kpurepuu olileHKH YPOBHSI CPOPMHUPOBAHHOCTH KOMITETEHLIUH
OuieHKa KOMIIETEHIIMU

S-OayuTbHas 1IKana

XapakTeprcTrka COpMUPOBAHHBIX KOMITETEHITHIA

OO6yyaromuiics:

— r1y0OKO U BCECTOPOHHE YCBOUJ MPOTPaMMHBINA MaTepua;

— YBEPEHHO, JIOTUYIHO, MTOCJIEIOBATEILHO U TPAMOTHO €TI0 U3JIaraeT;
— OMUPAsICh Ha 3HAHUS OCHOBHOW W JIOTIOJTHUTEIBHOU JIMTEPATYPHI,
«OTJIMYHOY TECHO CBSI3bIBAET YCBOCHHbBIE HAyUHbIE MOJIOKEHUSI C MPAKTUYECKOMN
«3aUTEHO) JeSATEIbHOCTBIO HAIIPaBICHUS;

— yMesio 000CHOBBIBAET U apTyMEHTUPYET BBIJIBUTAEMBIC M HJICH,

— JIeNaeT BBIBOILI U 0000IIEHUS

— CBOOOJIHO BJIAJICET CUCTEMOM CIIeUaTN3uPOBAHHBIX TOHSITUH.

— npaBuIbHO BRIMOJHUI 0T 90% 10 100% TecTOBBIX 3aaHui .

OOGyuarormuiicst:

— TBEPAO YCBOWJI IPOTrPAMMHBIN MaTepuai, FPAMOTHO U 10 CYILECTBY
«XOPOILIO» W3Naraer ero, ONnupasich Ha 3HAHWUS OCHOBHOU JTUTEPaTyPHI,
«3aUTeHO» — He JIOMYCKAaeT CYIECTBEHHBIX HETOYHOCTEH;

— YBSA3bIBAET YCBOEHHBIE 3HAHUS C MPAKTUYECKOU MESITEIbHOCTHIO
HANpaBJICHUS,




Or11eHKa KOMITETEHITHN
5-0autbHad mIKaIa

XapakreprcTrka ChOpMUPOBAHHBIX KOMITCTECHITHIA

— apryMEHTUPYET Hay4YHbIC MTOJIOKEHNS,

— JIeJaeT BBIBOJIBI U 0000IIEHHMS;

— BJIAJICET CUCTEMOM CIEeHAIU3UPOBAHHBIX TOHATHH.

— npaBWIbHO BBIOIHWI OT 70% 10 89% TeCcTOBBIX 3aMaHui .

— o0yyarouuiicss yCBOWII TOJIbKO OCHOBHOM MPOTrpaMMHBIN MaTepHall,
10 CYILIECTBY, U3JIaraeT €ro, ONUpasCh HAa 3HAHUS TOJIBKO OCHOBHOM

JUTEPaTYphl;
— JIOITyCKaeT HECYIECTBEHHbIE OIINOKU U HETOYHOCTH;
«yIOBJICTBOPUTENIEHO» | — UCTIBITHIBAET 3aTPYAHEHUS B MPAKTUUYECKOM IPUMEHEHMM 3HaHWUN
«3aUTEHO» HaIlpaBJICHUS;

— c1abo apryMEeHTHPYET HAyYHBIC MTOJIOKCHHUS,

— 3aTPYAHSACTCS B (QOPMYIMPOBAHUH BBIBOJIOB M 000OIICHUH;

— YaCTUYHO BJIaJICET CHCTEMOM CIIeNUaIN3UPOBAHHBIX TOHITHH.
— MPaBWIIHLHO BBIOIHWI OT 51% 10 69% TecTOBBIX 3aaHui .

— o0yJaronuiicss He YCBOWJI 3HAYUTEIBHOM YacTH IMPOTPAMMHOIO
MaTepuaa,
— JIOIYCKAeT  CYNIECTBEHHbIC OMIMOKM W  HETOYHOCTH  IPH
«HEYJIOBJICTBOPUTEIIEHO» | pACCMOTPEHUH MPOOIEM B KOHKPETHOM HAIIPABJICHUH;
«HE 3a4TCHO» — UCTIBITBIBACT TPYJHOCTH B TIPAKTHYECKOM MPUMEHEHUH 3HAHWH;,
— HE MOXET apryMEHTHPOBATh HAYYHBIC MTOJIOKCHHS,
— He popMyIHpPYET BHIBOJOB U 000OIICHHIA.
— MIPaBWJILHO BHIOJHWI MeHee 51% TecTOBBIX 3aMaHui .

[Tpumeuanue: ~ 10 peleHnIo Kadeaphl ITPOLIEHT IPAaBUJILHO BHITIONHEHHBIX TECTOBBIX 3aIaHUii MOYXKET ObITh H3MEHEH.

10.3. TumnoBbie KOHTPOJIbHBIC 3aaHUS WA UHBIC MATEPUAIIBI.
Bompocs! (3amaun) nmst sKk3ameHa npeicTaBiieHbl B Tadmmie 15.

Tabnuma 15 — Borpocs! (3agaun) 115 9K3aMeHa

Ne Kon
[lepeuens BonpocoB (3aa4) AJs IK3aMEHa
n/n MHIMKATOpa
Bomnpocsr

1 HazoBure u oxapakrepu3syiite OCHOBHBIE 3Tallbl pa3BuTusa cucteMHubIx | OIIK-6.3.1
UCCIICIOBAHHM.

2 [Iepeuncinre n 0XapakTepU3yuTe MPUKIIAIHBIE HAIPABIICHUS B OIIK-6.3.1
CHCTEMHBIX UCCIIEIOBAHUSIX.

3 Jlaiite onpesiesieHne OCHOBHBIM MOHSATHSIM O0I1eH TEOPUHU CHUCTEM. OIIK-6.3.1

4 [TpoBenTe KIACCUPHUKALIMIO CUCTEM. OITK-6.3.1

5 OxapakTepu3yiTe KUOEPHETUUECKUN MTOIXO0 K OTMIMCAHUIO CHCTEM. OIIK-6.3.1

6 JlaiiTe TeOpETUKO-MHOKECTBEHHOE OIIPENETICHUE CUCTEMBI. OITK-6.3.1

7 ChopmynupyiiTe onpeneneHue yCTOWYUBOCTH JUHAMUYECKOM OIIK-6.3.1
CUCTEMBI.

8 Cdhopmynupyiite ornpeeneHue ynpapisieMOCTH JMHAMUYECKOM OIIK-6.3.1
CUCTEMBI.

9 Cdhopmynupyiite onpeneneHue HabI0JaeMOCTH JMHAMUYECKOM OIIK-6.3.1
CUCTEMBI.

10 Cdhopmynupyiite onpenenenue HASHTUGUIUPYEMOCTH OIIK-6.3.1
TUHAMHUYECKONU CUCTEMEI.

11 3anuuuTe ypaBHEHHUS IMHAMUYECKOW CUCTEMBI B IPOCTPAHCTBE YK-1.3.2
COCTOSIHUM.

12 Onummre npouecc JuHeapru3ali HETUHEMHON CUCTEMBI B YK-1.3.2
MPOCTPAHCTBE COCTOSIHUM.




13 3anuuuTe ypaBHEHUS JIMHEHHON CTallMOHAPHON CUCTEMBI B YK-1.3.2
9aCTOTHOM 00J1acTH.
14 Cdhopmynupyiite KpUTEpUH yCTOWYMBOCTH, YIIPABIIEMOCTH H YK-1.3.2
Ha0JII01a€MOCTH JIMHEHHBIX CTAllMOHAPHBIX CUCTEM.
15 Onuimure CTPyKTypy CUCTEMBI ¢ 00paTHOM CBSA3bIO IO COCTOSIHUIO. YK-1.3.2
16 3anumnmTe YpaBHEHHS CUCTEMbI ¢ HAOIIOATEIEM COCTOSHUS. YK-1.3.2
17 3anumure 1eneByo (GyHKIUIO U OTPAaHUYCHUS 331a4H JTMHEHHOTO YK-2.3.1
IPOrpaMMUPOBAHUSI.
18 CdhopmynupyiiTe TpaHCIOPTHYIO 33aa4y U 3aJady O Ha3HavyeHusx kak | YK-2.3.1
3aJ]auu JIMHEHHOT 0 NporpaMMHUPOBAHHUS.
19 JlaliTe MOCTAaHOBKY 3aJ]Ja4i MaTPUUYHOW UTPhI C HYJIEBOM CYMMOI. YK-2.3.1
20 Onumure aJIrOpUTM CUHTE3a ONTUMAJIbHBIX cTpaTteruil B Marpuunoit | YK-2.3.1
Urpe Ha OCHOBE 33J]auu JIMHEHHOI 0 IPOrpaMMHPOBAHHUS.
21 Cdhopmynupyiite KpuTepun NPUHATHS peIIeHHi B ycinoBusx nmonHon | YK-2.3.1
HEOIPEICIEHHOCTH.
22 ChopmynupyiiTe KpuTepuu NPUHATHSI PEIIEHUN B yCIOBUIX YK-2.3.1
YaCTUYHOM HEONpeIeIeHHOCTH.
23 Onuimure METo bl MOAECIUPOBAHNE CIIyYalHbBIX YMCE U IIOTOKOB OIIK-6.3.1
COOBITHI.
24 3anuuuTe ypaBHEHUs!, ONUCHIBAIOIINE KOHEUHbIE 11enu MapkoBa ¢ OIIK-6.3.1
HeNpepbIBHBIM BPEMEHEM.
25 3anuuuTe ypaBHEHUs, ONUCHIBAIOIINE KOHEUHbIE 1ienu MapkoBa ¢ OIIK-6.3.1
JMCKPETHBIM BPEMEHEM.
26 ChopmynupyiiTe OCHOBHBIE IOHATHS TEOPUU CHCTEM MacCCOBOTO OIIK-6.3.1
00CITyKUBaHUSI.
3agaun
27 Onwummre cocTas, CTPYKTYpY U GYHKIUHU TOACUCTEM CUCTEMBI VYK-1.B.2
«KBaJIPOKONTEPY.
28 [IpuBeauTe mpuMep CUCTEMBI C CETEBOI CTPYKTYpOi B 00J1aCTH VYK-1.B.2
TeJIeKOMMYHUKaluil. OnMIINTE COCTaB U CTPYKTYPY CHCTEMBI.
29 [IpuBeauTe mpuMep CUCTEMBI C HEPAPXUUECKON CTPYKTYpOil B VK-1.B.2
IIPOM3BOJICTBEHHOM chepe. OnuuuTe ypoBHH HEPAPXUH.
30 Onummre camMoJIeT C aBTOMIIIOTOM KaK CUCTEMY YIIPaBICHHS C YK-1.B.2
o0OpaTHOM CBsA3bI0. MoOsIeh caMoJieTa IPECTaBbTE B BUJIE
CTPYKTYPHOM CXEMBL.
31 ITocTpoiiTe onucaHne CUCTEMBI «PU3NUIECKUN MAITHUK» B OIIK-6.VY.1
MPOCTPAHCTBE COCTOSIHUM.
32 3anuiuTe nepeaaToyHyo QyHKIUIO CUCTEMBI OIIK-6.Y.1
X =0,3x,—2,7X, + U,
X, =8,2x, +4,1x, - 2u,
Y=X—%.
33 HaiinuTe Hy/IM ¥ OJIIOCHI CUCTEMBI € IepeIaTOYHON (pyHKIMEH OIIK-6.B.1
(s) s*+2,4s+15,13
: 5,85-3,2
34 [TIpoBephbTe yCTOMYUBOCTL HENMPEPBIBHOM cucTeMbl X = AX 110 OIIK-6.B.1

COOCTBEHHBIM YHCIIAM MaTpHUILbl CUCTCMbI

[27 -13
|59 -46]




35 IposeprTe yeroitumocts auckperHoit cuctemsl X(K +1) = Ax(k) | OIIK-6.B.1
110 COOCTBEHHBIM UHCJIa MATPUIIbI CUCTEMBbI
0,3 -0,2
-0,7 05 ]
36 OrnpesienuTe, IpK KaKMX 3HAYEHUAX NapamMeTpos 8y, a,,h;,h, YK-1.B.2
cucTema
X =ax +bu,
X, = a,X, +b,u.
ympasiseMa
37 Ompenenute, Ipy KakMX 3HAYCHUAX MapameTpos @,,4a,,C;,C, YK-1B.2
cucTema
Xy =agX, X; =Xy,
Yy =CX +CX,
HabIogaeMa
38 [IpuBegure npumMep 3a1a4u JMHEHHOIO IPOrpaMMHUPOBAHUs B OIIK-6.Y.1
MIPOM3BOJICTBEHHOM chepe.
39 ChopmynupyiiTe TpaHCIOPTHYIO 33[a4y KaK 3a/1a4y JUHEHHOTO OIIK-6.VY.1
IPOrpaMMHUPOBAHUSI.
40 [IpuBeauTe mpumMep 3a7a4u 0 Ha3HAUYECHUU B padOTE MaCCAKUPCKOTO OIIK-6.VY.1
TpaHCIopTa.
41 Onpexnenure onTUMaIbHbIE CTpATErvK B Urpe ¢ miareskHor Marpuuen | OIIK-6.B.1
7 3
4 6]
42 Haiinure npenenbHble BEPOSITHOCTH B KOHEYHOU Lienu Mapkosa ¢ OIIK-6.B.1
JIMICKPETHBIM BPEMEHEM, C IBYMSI COCTOSTHUSIMU M BEPOSTHOCTSIMH
nepexonos: P, =0,3; p, =0,7; p, =0,8; p,, =0,2.
43 Haiinure npenenbHble BEPOATHOCTH B KOHEYHOU Lienu MapkoBa ¢ OIIK-6.B.1
HETPEPHIBHBIM BPEMEHEM, C IBYMSI COCTOSIHUSIMU H
MHTEHCHBHOCTSME NEpexoloB: A, =24; Ak, =17.
44 ITocTpoliTe onucanue y3na KOMIBIOTEPHON CETU KaK CUCTEMBI OIIK-6.VY.1
MaccoBOIr0 00CTyKUBaHUS.

Bomnpocs! (3agaun) quis 3adera / nug¢. 3auera npeacrapieHs! B Tadnuue 16.
Tabnuna 16 — Borpocsr (3agaun) ais 3adeta / qudd. 3auera

Ne ni/m [Tepeuens BompocoB (3aga4) ans 3adeta / qudd. 3adera

Kon
WHIUKATOPA

Y4eOHBIM IJIAHOM HE MPEYCMOTPEHO

IlepeueHpb TeM Ui BBINOJIHEHHS KYPCOBOTO IPOEKTa/ KypCcOBOW pabOThl Mpe/ICTaBIEHBI B
tabnuue 17.
Tabmuua 17 — IlepeueHb TeM /sl BBIIOJIHEHUS KYPCOBOT'O MMPOEKTa / KypCOBOi paboThI

Ne n/m >
KypcOBOH pabOThI

[IpumepHBIii TepedeHb TeM IS BBIITOJIHEHUS KypPCOBOTO MpoeKTa/

Y4eOHBIM IJIAHOM HE IPEAYCMOTPEHO




Bompockl  uisi  TIpoBeeHUsS TPOMEKYTOYHOM aTTECTAllMM B BHJE TECTUPOBAHHS
MpeICTaBICHEI B Ta0nwmie 18.

Tabmuua 18 — [IpumepHbIii mepeueHb BOIIPOCOB ISl TECTOB

Kon

No /it [IpumepHbIil IEpedeHb BOMPOCOB 7151 TECTOB
MHUKATOpa

Y4eOHBIM [IJJTAHOM HE IPEAYCMOTPEHO

[lepeyeHbp TeM KOHTPOJBHBIX PabOT MO AMCHUUIUIMHE OOYYaIOUIMXCS 3a04HOM (HOpPMBI
00y4eHus1, mpeacTaBiIeHbl B Ta0mie 19.

Tabmuna 19 — IlepedeHp KOHTPOJIBHBIX PadOT

No i/t ITepedyeHb KOHTPOJBHBIX PadbOT
Y4eOHBIM [IJITAHOM HE IPEAYCMOTPEHO
10.4. Meroauueckue  Marepuaibl,  ONPEICIMIONIME  MPOUEAYphl  OICHUBaHUS

WH/IMKATOPOB, XapaKTepU3YIOMHUX dSTanbl (HOPMUPOBAHUS KOMIIETCHIUH, COAEpKarcs B
JIOKAJIbHBIX HOpMAaTUBHBIX akTax [YAIL, pernamMeHTHpPYIOUIMX TMOPAIOK U MPOLEAYPY
HpOBG[[GHI/ISI TeKYIHeFO KOHTpOJ'I?I YCHGBaeMOCTI/I nu HpOMe)KYTOHHOﬁ arrecraguu O6yanOHIHXC$I
I'VAIL

11. Meroaudeckue yKa3aHus Uik O0YJIArOIIUXCS IO OCBOSHHUIO JUCIIUILTAHBI

11.1. Metoauueckre yKa3zaHus [ OOYYarOIIMXCS 10 OCBOCHHIO JIEKIIMOHHOTO
MaTepuana.

OCHOBHOE Ha3HAuYEHHWE JICKIIMOHHOTO MaTepuaja — JOTHYECKH CTPOMHOE, CHCTEMHOE,
nIyOOKOE U SICHOE U3JI0KEHHE yueOHOro MaTepuraia. HazHaueHne COBpeMeHHOM JISKIIUU B paMKax
JUCLUIIMHBI HE B TOM, YTOOBI TOJYYUTh BCIO HHPOPMAIMIO IO TeME, a B OCBOCHHH
byHIaMEHTANBHBIX MPOOJIEeM AUCHUIUIMHBI, METOJIOB HAYYHOTO TIO3HAHUs, HOBEHIINX
JIOCTYDKCHUH HaydyHOW MbICIH. B ydeOHOM mporiecce JICKIUs BBIOJHICT METOA0JOTHUECKYIO,
OpPraHU3alMOHHYI0 U MHPOPMALMOHHYIO (GYHKIMHU. JIEKIUs pacKpbIBaeT MOHATHUHBINA ammmapar
KOHKpETHON oO0jacTu 3HaHMs, €€ MpoOJeMbl, JaeT LEeIbHOE MPEICTaBICHHE O AUCIUIUIMHE,
ITIOKA3bIBACT B3ANUMOCBA3b C )IpyrI/IMI/I AUCIHUIIIINHAMMU.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUN 00YYAOITUMHUCS JICKIIMOHHOTO MaTepraa;

— TIOMy4YeHUE COBPEMEHHBIX, [IEJIOCTHBIX, B3AUMOCBSI3aHHBIX 3HAHUH, YPOBEHb KOTOPBIX
OIpPENENAETCS HEIEBON YCTAHOBKOM K KaKJI0M KOHKPETHOM TEME;

— TIOJyYEHHE OIBITa TBOPUYECKOUN paObOTHI COBMECTHO C MPEIOIaBaATEIICM;

— pa3BuTHE MNPO(PECCHOHANBHO-IENOBBIX  KAauyecTB, JIOOBU K  TpeaMeTy |
CaMOCTOSITEIILHOTO TBOPYECKOT'O MBIIIIICHHS.

— TIOSIBJIEHHE HEOOXOAMMOT0 HHTEpECa, HEOOXOIUMOTO JJISI CAMOCTOSITEIHHOM paOOTHI;

— IIOJIyY€HUE 3HaHUU O COBPEMEHHOM YPOBHE Pa3BUTHS HAYKH U TEXHUKH U O IIPOTHO3€E
WX pa3BUTHUS Ha OMMKAMIIIUE TOMBI;

— HAY4YUTHhCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACHATH TJIaBHBIE MBICTU U
MOJIO’KEHUS, MPUXOTUTh K KOHKPETHBIM BBIBOJIaM, TIOBTOPSITh UX B Pa3IMUHBIX (OPMYIHPOBKAX);

— HOquCHHe TOYHOI'O ITOHNUMAHHA BCEX HGO6XO}II/IMBIX TepMI/IHOB 158 HOHS[TI/Iﬁ.

JIeKIMOHHBI MaTepuad MOXKET COMPOBOXKAATHCS JAEMOHCTpAlMed ClaloB U
UCIIOJIb30BAaHUEM Ppa3JJaTOYHOTO MaTepuaja IPU MPOBEACHUH KOPOTKUX JTUCKyCCHA 00
OCOOCHHOCTSIX MPUMEHEHHSI OTACIBHBIX TEMATHK 110 JUCIUTIIHE.

CTpyKTypa OpeaoCTaBiIeHUs JIEKIIMOHHOIO MaTEpUaa;

— JICKIIU COCTOUT H3 BBCJICHUII, TeOpeTI/I‘-IeCKOFO MaTepI/Iana, HpI/IMepOB, BKJIFOYas
OpPUMEpPBl C TMPOTPAMMHBIM KOJOM, pe3yJbTaTaMH BBIUYMCICHUNA M MOJETHUPOBAHUS CHCTEM,
3aKJIIOYCHUS,

— KOHCIEKT JIGKIMWA  TpeACTaBiIeH B  JUYHOM  KaOuHETe  00ydJaromierocs
(https://pro.guap.ru) B BU€ CIIaii[I0B 110 BCEM T€MaM JTUCIUILIHHBI.

11.2. Metoauueckue yKa3aHusl UIsl O0YYaroIMXCs M0 YYaCTUIO B CEMUHApax




Y4eOHBIM IJIaHOM HE MIPEyCMOTPEHO.

11.3. Metoauueckue yka3zaHUs IS OOYYAIOIIUXCS IO MPOXOKACHHUIO MPAKTHUYECKHX
3aHATHM.

Y4eOHBIM ITAHOM HE TIPEyCMOTPEHO.

11.4. Meroauyeckue yKa3aHUs IJIs1 OOYYaIOIIMXCS IO BBITOJHEHHUIO J1A0OPATOPHBIX
pabor.

B xope BbinosiHeHUs 1a00paTopHbIX paboT 00yvaroIUiCs JOKEH YIIIyOUTh U 3aKPEHTh
3HAHUS, IPAKTUYECKUE HABBIKH, OBJIAJAETh COBPEMEHHON METOJIMKON M TEXHUKOM SKCIIEPUMEHTA
B COOTBETCTBMM C KBIM(PHUKAMOHHON XapaKTepUCTUKON oOydaromerocs. Brinonnenue
71a060paTOPHBIX pabOT COCTOUT U3 IKCHEPUMEHTATBHO-TIPAKTHYECKOM, PaCUETHO-aHATUTUICCKOM
yacTel U KOHTPOJIbHBIX MEPOIPHUSITHIA.

Brimonnenue 11ab0paTopHBIX pabOT OO0yYaromMMCs SIBISIETCS HEOTHEMJIEMOH YacThIO
U3YYCHUS JUCIUIUIMHBI, ONpEeNeiseMOll Y4eOHBbIM IUIAaHOM, M OTHOCHUTCS K CPEICTBaM,
00ecreYnBarOIINM PEIICHUE CIICAYIOIMNX OCHOBHBIX 33/1a4 00y4Yaroerocs:

— TpuOOpEeTeHHE HABBIKOB MCCIIEAOBAHUS MTPOIIECCOB, SBICHUN i 00BEKTOB, H3y4aeMbIX
B paMKax JaHHOW JUCIMILTAHBL,

— 3aKpeIUICHHe, Pa3BUTHE W JIETAIHM3AIMS TCOPETUICCKUX 3HAHHM, IMOJYYCHHBIX Ha
JCKIUSX;

— TOJy4YeHUE HOBOM MH(OPMAIIMH 110 H3y4aeMOW JTUCITUILINHE;

— TpuobpeTeHre HaBBIKOB CaMOCTOSATENbHON pabOThI ¢ JIabopaTOPHBIM 000pYAOBaHUEM
U pudopamu.

3amanue u TpeOOBaHUs K TPOBEJICHUIO JIa0OPAaTOPHBIX paboT

MIPEJICTABJICHBI B METOAMYECKHIX YKa3aHUAX K JIA0OpATOPHBIM paboTam

Crpykrypa 1 opma oTyera o 1abopaTopHOU padboTe

MIPEJICTABJICHBI B METOAMYECKHIX YKa3aHUAX K JIA0OPATOPHBIM paboTam

TpebGoBanus Kk 0hopMIIEHHIO OTYETa O JabopaTopHOU paboTe

MIPEJICTABJICHBI B METOAMYECKHIX YKa3aHUAX K JIA0OpATOPHBIM paboTam

MeTtonudeckue ykazaHus K J1aOOpaTOpHBIM paboTaM pa3MelieHbl B TUYHOM KaOWHETe
obyuarorerocs (https://pro.guap.ru).

11.5. Metoauueckue yka3zaHus A1 00yYarOIIUXCs MO BHIOTHEHUIO KYPCOBOTO TPOEKTa/
KypCOBOi1 pabOThI.

Y4eOHBIM MIaHOM HE TIPEyCMOTPEHO

11.6. Mertoauueckue yka3aHus sl OOYJaIOUIMXCS 10 MPOXO0XKIECHUIO CAMOCTOSITEITHHOM
paboThI

B xone BbIMOSHEHUS] CaMOCTOSITEIBHOM PabOThI, 00yJaroNIUiics BBIMOIHAET paboTy IO
3a/IaHUI0 M TP METOJUYECKOM PYKOBOJCTBE IMpernojaBaTelis, HO 0e3 ero HemoCpeACTBEHHOTO
y9acTusl.

B mpouiecce BBIMOTHEHHS] CaMOCTOSATENbHONW PabOThl y oOydaromierocs (Gopmupyercs
1esecoo0pa3Hoe TIaHUPOBAHUE pab0vero BPEMEHH, KOTOPOE TO3BOJISIET €My pPa3BUBATh YMEHUS
¥ HaBBIKM B YCBOGHHUU M CHCTEMAaTH3allMM MPUOOpEeTaeMbIX 3HAHUHM, 00ecrednBaeT BBICOKUMN
YPOBEHb YCIEBAEMOCTH B IIEPHOJ OOYYCHHS, ITOMOTAeT TOJYyYHUTh HABBIKA TIOBBIIIICHUS
npo¢eCCHOHATIBHOTO YPOBHS.

MeTouyecKUMH  MaTepuajaMH,  HAMpaBISIONIUMH  CaMOCTOSTEIBHYI0  paboTy
00yJaIOIIUXCSISBIISIOTCS:

— y4eOHO-METOANYECKU MaTepuan Mo AUCIUILTHHE.

11.7. Metoauyeckue ykazaHus Jy1si 00yJarOITUXCs IO MTPOXOKICHUIO TEKYIIEro KOHTPOJIS
yCTIEBaeMOCTH.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH MPEIyCMATPUBAECT KOHTPOJb KadyecTBa 3HAHUU
00y4JaromuXCcsi, OCYIIECTBIIEMOTO B TEUEHHE CEMECTpa C IIeNbI0 OICHHUBAHUS XO/Ja OCBOCHUS
JTUCITUTUTAHBI.




Texymuii KOHTPOJb yCIIEBAEMOCTH OCYULIECTBISETCS B BHUIE 3alIUTHI JaOOPaTOPHBIX
pabot. BrimonHeHnue u 3amura BcexX JabOpaTOPHBIX paboT SABISAETCS HEOOXOAUMBIM YCIOBHEM
MOJTyYeHUs JOIyCKa K AK3aMEHY .

11.8. Metoauyieckue ykazaHus i OOyYarOUIUXCs MO0 MPOXOXKICHHUIO MPOMEXKYTOYHON
aTTeCTallUU.

[Ipomexyrounas  arrectanus  OOydYalOIIUXCS — MPEAyCMATpUBAEeT  OIICHUBAHHE
MIPOMEKYTOUHBIX U OKOHYATEIbHBIX PE3yJIbTaTOB 00y4deHHs Mo aucuuiuiiHe. OHa BKIIIOYAeT B
cedst:

— 9K3aMeH — (opMa OLIEHKH 3HAHUH, MOTYYEHHBIX 00YJaIOLUIMMCS B IIPOLIECCE U3yUCHHS
BCEH MUCITUIUIMHBI WJIA €€ YaCTH, HABBIKOB CAMOCTOSITEIILHOU pa0dOThI, CIOCOOHOCTH TPUMEHSITh
UX JUIsl pelIeHHs MPaKTUYEeCKHX 3aJad. JK3aMeH, KaK MPaBUIIO, MPOBOAUTCS B IEPUOJ
HK3aMEHALIMOHHONW CECCUU U 3aBEpLIACTCS ATTECTALlMOHHOW OLEHKOM «OTJIMYHO», «XOPOILOY,
«YIOBIIETBOPUTEIHHO», «HEYJOBIETBOPUTEIHHO.

DK3aMeH MPOBOJUTCA B MUCHMEHHOM BHJE. JK3aMEHALIMOHHBIA OWJIET COACPKHUT JBa
BONpOCA U 3a/1a4y U3 TaObnuuel 15.



Jluct BHeceHUs U3MEHEHUH B pabouylo IporpaMMy JTUCIUTLIAHBI

[lata BHEceHUs
W3MCHEHHH U
JIOTIOTHECHUH.

IToamnuce
BHECIIIETO
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CopaeprxaHue U3MEHEHUH U JOTIOTHEHUI
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