MUHHCTEPCTBO HAVKH U BBICIIIEI'O OBPA30BAHMS POCCHUIMCKOM
OEJEPALIMA
(enepansHoe rocyJapCcTBEHHOE aBTOHOMHOE 06Pa30BATENEHOE YIPENACHHUE BEICIIETO
o0pazoBanus
"CAHKT-TIETEPBYPI'CKHI I'OCY JAPCTBEHHBIA YHUBEPCUTET
ABPOKOCMHYECKOI'O I[TPUBOPOCTPOEHU A"

Kadenpa Ne 31

YTBEPXKJIAIO
Pykosoaurens obpazoBaTe/ibHOH MporpaMMsl

JIOIL,K.T.H.

(IOJDKHOCTB, Y. CTETCHD, 3BaHNKC)

H.B. PemeTHukopa =

(l{mmmm

«16» deppans 2026 r

PABOYAS [TPOTPAMMA JUCLMITIIMHLI

«Bpenenue B MHPOPMALMOHHEIE TEXHONOTHNY

(Hanmenopanue pucrpmmHb)

Ko nanpaenenus noaroToBKu/
CHEeLHANBHOCTH

27.03.04

HaumeHoBaHue HanpaBIeHUA

YﬂpaBJTCHHC B TEXHUYECKHX CHCTEMAaX
[OJICOTOBKH/ CreUHaIBEHOCTH

HauMeHOBaH’e HANpaBIeHHOCTH/ '
VopasneHue u HHPOPMATHKA B TEXHHYECKHX CUCTEMAX

CHCLMATH3ALMY
Ddopma 06yueHns o4YHad
INox mpuema 2026

Canxr-IleTepbypr— 2026




Jluct cornacosanua pabodeii nporpaMMbpl THCIMTUTEAIE

[Tporpammy coctaBun (a)

101, K.T.H. 16.02.2026 /79”7 E 10, Baracsa

(MOMKHOCTE, YH. CTENEHb, 3BaHMe) (monn --‘"-' 2/ (MHMOHANE!, haMHTHA)

[porpamMma onobpena Ha 3acenaHnu Kadeaps Ne 31

«16» despans 2026 r, nporokon Ne 5

3apenytoumii kadenpoii Ne 31
A,T.H.,1ipod. 16.02.2026 /‘4‘7 B.®. I1lnmaakos
{y4. cTenens, 36aHKUE) (nonnuce, naW (uumuumansy, hamumis)
3aMecTUTENb JHPEKTOpa HHCTHTYTA Ne3 no MeToand bore
JIOIL,K.T.H. 16.02.2026 H.B. PemeTHuKOBa

(mODKHOCTS, Y4, CTEMeHS, 3BAHHE) (nonnucs, (vnuumansl, Gaminis)




Annoranus

Hucuunnuna «BBeaenue B ”HGOPMAIIMOHHBIE TEXHOJIOTUNY» BXOJUT B 00pa30BaTEIbHYIO
poTrpaMMy BBICIIET0 00pa3oBaHusl — MPOrpaMMy OakallaBpHara 10 HaIpaBICHUIO MOArOTOBKH/
CIIELINATILHOCTHU 27.03.04 «YnpaBieHue B TEXHUYECKUX cCUCTEMAaX»
HarpaBJIeHHOCTH/CIieIManu3anu «YpaBlieHHe U MHQOpPMATHKA B TEXHHYECKUX CHCTEMaX)».
Hucnurmuna peanusyercs kadeapoit «Ne3 1.

JlucuuiuinHa HaresneHa Ha (POpMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOIIINX KOMIETECHIIUIA:

VYK-1 «Cnoco0GeH OCyIIECTBIATh MOWCK, KPUTHYECCKUN aHAIM3 M CHHTE3 WH(OpPMAIIHH,
IPUMEHSTh CUCTEMHBIN TOIXO/ ISl pELIEHMsI [IOCTABJIEHHBIX 3a]au»

OIIK-6 «CnocobeH pa3pabaTbiBaTh M HCIIOJIB30BAaTh QJITOPUTMBI H IPOTPAMMBI,
COBpPEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJIOTUH, METOJbI U CPEJCTBA KOHTPOJISA, TUArHOCTUKU U
yIpaBieHUs, MPUTOJHBIE ISl MPAKTUYECKOT0 MpUMEHeHus B cepe cBoeil mpodeccruonaibHOn
JESATEIILHOCTH

CopepxaHue ITUCHUIUIMHBI OXBaTbIBa€T KPYr BOMPOCOB, cCBs3aHHbIX Coaep:kaHue
JTUCLUIIIMHBI OXBaThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C MH(GOPMAIIMOHHBIMUA TEXHOJIOTHAMU (1
UHCTPYMEHTAIBHBIX  CPEACTB) NS  pEHIeHHs  TUIOBBIX  OOIIEHAy4YHBIX  33Ja4 B
po(heCcCHOHANIBHOM JIeATENbHOCTH, C aBTOMAaTU3UPOBAHHBIMM METOAAMM aHaiIu3a U o0pabOTKU
uH(pOpMallMM C TPUMEHEHHEM CpPEJCTB BBIYMCIUTEIBHON TEXHUKH, BBIOOPOM aJeKBAaTHBIX
CYIIECTBY 3a/Jladydl METOJOB pEIICHHs, MPHOOPETEHHEM HABBIKOB, HEOOXOIMMBIX ISt
CO3HATENLHOTO MCIIOIb30BAHMS MAaTEMAaTHUECKOI0 anmapara.

[IperonaBanrie MUCHMIUIMHBI TPEAyCMaTPUBAET ClieAylomue (HOpMBI OpraHU3alUuN
yueOHOro mpolecca: JeKIuH, 1a0opaTopHble paboThl, MpaKTHUECKHUE paboThl, KypcoBas paboTa,
camocTosTelbHas padoTa 00yJaroIerocs.

[IporpaMMo#l NHUCHUIUIMHBI TPEIYyCMOTPEHBI CIEAYIOUINE BHIbI KOHTPOJS: TEKYIIUN
KOHTPOJIb YCIIEBAEMOCTH, IIPOMEKYTOUYHAS aTTecTanus B popme AudQepeHIIMPOBAHHOTO 3a4eTa
(3 cemectp).

OO0mast TpyA0eMKOCTh OCBOSHUS JAMCIMIUIMHBI COCTABISACT 3 3adeTHBIX eawHmibl, 108
4acoB.

S3bIK 00yueHus 0 JUCHMIIUHE KPYCCKUH »



1. TlepedeHb IUIAHUPYEMBIX PE3yJIbTATOB O0YUYECHHUS MO TUCIUILIHHE

1.1. Tlenu npenomaBaHus JUCITUTUTHHBI

Lenpto mpenomaBaHusi IUCLHUIUIMHBL SBISCTCS (OPMHPOBAHUE Yy OOYYaIOIIUXCS
IIEJIOCTHOTO MPECTABICHUS O COBPEMEHHBIX HH()POPMALIMOHHBIX TEXHOJIOTHAX, UX MECTE U POJIH
B MH)KEHEPHOU JIEATEIBHOCTH, a TaKKe MPUOOPETeHHE MPAKTUYECKUX HABBIKOB MCIIOIb30BAHUS
MHCTPYMEHTAIBHBIX cpeacTB (SMathStudio) st aBToMaTn3anuy BEIYUCICHUN, MOJICITHPOBAHUS
¥ 00paOOTKH TAaHHBIX MPU PEIICHUH TPO(ECCHOHANBHBIX.].

1.2. JlucumruivHa BXOAUT B COCTAaB 00s3aTENbHON 4acTH 00pa30BaTEILHON MPOrpaMMEI
BhICIIero oopazosanus (naiee — OIT BO).

1.3. IlepeueHp IIaHUPYEMBIX PE3YIBTATOB OOYUEHHS M0 JUCLIUILIMHE, COOTHECCHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus TUCHMIUIMHBI OOyYaroUIMics IOJDKEH 00iajarh CieqyIoIuMH
KOMIIETEHIIMSIMU WM WX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIIMN U HHANKATOPOB X JOCTHXKCHHS

Kon n
Kareropus (rpymnna) Koa u HauMeHOBaHUE UHIUKATOPA
HanMEHOBaHHE
KOMIIETEHIINU JIOCTH)KEHHUSI KOMIIETEHIIN U
KOMIIETEHIINU

VK-1.3.1 3HaTh METOIMKH MOUCKa, cOOpa U
00pa0oTKu MHPOpMALUH, B TOM YHUCIIE C
HCITOJIb30BaHUEM MH(POPMAITMOHHBIX
TEXHOJIOTH, BKJIIOUYasi HHTEJUICKTyalIbHbIE
VYK-1.¥.1 ymeTb NpuMeHATh METOUKH
noucka, coopa u 00paboTku HHPOPMALIUH, B

TOM YHCIE C UCIIOIL30BAHUEM
aHaJi3 U CUHTE3
YHuBepcaibHbIe MCKYCCTBEHHOT'O MHTEJIJICKTA

uHpopmanuu,
KOMIIETCHIINU ONMOHSITE YK-1.Y.3 ymets oieHuBaTh HHGOPMAIUIO
p N Ha JJOCTOBEPHOCTh; COXPAHAThH U MepeaaBaTh

CUCTEMHBIN MOIXOM

JTaHHBIE C MCTIOIH30BaHHEM LU(DPOBBIX
JUTSL peIIeHUS

CpelCTB
IMOCTaBJIECHHBIX 33124

VK-1.B.1 Bnaseth HaBbIKAMU KPUTUUYECKOTO
aHaJM3a U CUHTEe3a MH(POPMAIIUH, B TOM
YHCIIe C TOMOIIBIO0 U(PPOBBIX
WHCTPYMEHTOB

VK-1 Cnocoben
OCYIICCTBIISATh
MOKMCK, KPUTUYCCKUI

OIIK-6 Cnocoben
pa3zpabaThiBaTh U
UCTIOJIb30BaTh
AITOPUTMBI U
IPOTPaMMBlI,
COBpPEMEHHbBIC
UH(POPMAIIMOHHBIC
TEXHOJIOTHH, METOIbI
Ob6menpodeccnoHanbHbIe | B CPEICTBA

OIIK-6.3.1 3HaeT OCHOBHBIE AJITOPUTMBI
pelieHus 3a1a4 B 00J1aCTH COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHM

OIIK-6.B.1 Bnaneer HaBbIKaMH pa3paboTKu

KOMIICTCHIINU KOHTPOJIA,

Y UCIOJIb30BaHUS IPOTPaMM U aITOPUTMOB
JIMarHOCTHKHU U

C IeNIbIO IPUMEHEHUS B cpepe
YIIpaBJICHUS, N

npodeccroHabHOMN eI TeNbHOCTH
MPUTOJHBIE TS
MPaKTUYECKOTO

IPUMCHCHHS B
cthepe cBoeit
npodeccuoHaNBHOMI
JCSITeTbHOCTH




2. Mecro nucuurumHbl B cTpyktype Ol
JluctumiimHaa MOXKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS

MIPY U3YYECHUH CIEAYIONIUX AUCHUIUIAH:
— «Maremaruka. MaTeMaTHUYECKUM aHAIU3,

— «Maremaruka. AHAIUTHYSCKAS TSOMSTPHA M TUHCHHAS anre6pa»,

— «Dusukay,
— «HMadopmaTukay,
— «AaropuTMusanys 1 IpOrpaMMHUPOBAHUEY.

3HaHMs, TOJY4YEHHBIC IIPU U3YYEHUU MaTepuala IAHHOM IHUCLUIUIMHBI, MMEKOT Kak
CaMOCTOATENIBHOE 3HAYCHUE, TaK U UCIIOIb3YIOTCS IPU U3YYEHUU APYTUX JUCLUIIINH:
— «HcnosHUTENbHBIEC YCTPOKCTBA CUCTEM YIIPABICHUS Y,

— «Teopus aBTOMaTUYECKOT'O VIIPABICHUS ),
— «Teopernyeckast MEXaAHUKA),
— «IIpukiagHas MEXaHUKA).

3. O0beM u TpyI0eMKOCTb TUCIUTLIAHBI
Jlaraple 00 00mmEeM oO0beMe TUCIUILUIMHBI, TPYJOSMKOCTH OTACIBHBIX BHJIOB y4eOHOU
paboThI 1O TUCHUIUIMHE (M pachpeelieHne 3TO TPYJO0EMKOCTH 0 CEMeCTpam) Mpe/ICTaBICHbBI B

Tabnuiie 2.

Tabnuna 2 — O0beM U TPYAOEMKOCTh AUCIUIIIINHBI

TpynoemMKkocTs 1o
Bun yuebnoit paboTbl Bcero ceMecTpam
Ne3
1 2 3
Oowan mpyooemKkocmp OUCUUNIUHDL, 3/ 108 3/ 108
3E/ (uac)
U3 nux yacoe npakmuyeckoii RO020MoeKu
AyoumopHhuie 3anHamus, BCEro Jac. 68 68
B TOM YHCJIC:
nexum (JI), (gac) 17 17
npakTuyeckue/cemunapckue 3anstus  (113), 17 17
(dac)
nabopaTtopHubie padoTs (JIP), (uac) 17 17
KypcoBoii npoekT (pabdota) (KII, KP), (gac) 17 17
HK3aMeH, (Jac)
Camocmoamenvnan paboma, Bcero (4ac) 40 40
Buo npomescymounon ammecmawuu: 3aqet, | dudd.
. 3auer, sx3amen (3aget, Audd. 3au, Ik3.) 3ad., Huddod. 3au., Kype.
Kypc. Pao.
Pa6.

4. ConepxaHue JUCITUTUTHHBI
4.1. PacnpeneneHue TPyJOEMKOCTH JUCIUILTHHBI MO pa3JeiaM U BUAAM 3aHITHIA.
Pazgenbl, TeMBbI TUCITUTITUHBI ¥ KX TPYJOEMKOCTh TIPUBECHBI B TaOIUIIE 3.

Tabnuna 3 — Pa3ensl, TeMbl AUCHUILTUHBL, UX TPYAOEMKOCTh

Jlekun

Paspgesnbl, TeMBI IUCHMILINHEI
o > Auch (uac)

n3(c3)| Jp KII/KP
(gac) (dac) (gac)

CP (gac)

Cemectp 3




Paznen 1. BBenenue B uHpopManmoHHbIE
TEXHOJIOTHHI

Tewma 1.1. ITonsiTue nHGOPMAITMOHHON
TEXHOJIOTHH.

Tema 1.2. Knaccuduxanus UT. I[Iporpammuoe u 4 4 - 7 15
ammapaTtHoe obecreueHue.

Tema 1.3. OcHOBBI pabOTHI ¢ HH(OPMAITUEH:
MIOWCK, aHau3, Xxpanenue. apopmarmonnas
0e30MacHOCTb.

Paznen 2. OcHOBBI pabOTHI B CICTEME
KOMITbIOTEpHOM anredpsl SMathStudio

Tema 2.1. O0mias xapakTepucTuka u uHTEpdeiic
SMathStudio. Beruncnenus.

Tema 2.2. PaboTa ¢ MaccuBaMy U MaTpULIAMHU.
Pemennie cuctem TMHEHHBIX YpaBHEHHIA. 13 13 17 10 25
Tema 2.3. Busyanusanus nansbix. I'papuka B
SMathStudio.

Tema 2.4. IIporpammupoBanue B SMathStudio.
Tema 2.5. PenieHrie MHKEHEPHBIX 33J1a4 B
SMathStudio.

BeinonHeHe KypcoBoit paboThl 17
Htoro B cemectpe: 17 17 17 17 40
Hroro 17 17 17 17 40

[IpakTrueckass TOATOTOBKA 3aKJIOYAETCd B  HEMOCPEICTBEHHOM  BBINOJHEHUU
OoOy4JarolMMHUCS  OMNpENeJeHHBIX  TPYAOBBIX  (YHKIUH, CBSI3aHHBIX ¢  Oya;yulei
PO EeCCUOHAIBHON JeATETHHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanue pas3/iesIoB U TEM JICKITMOHHBIX 3aHATHI PUBEACHO B TaOuIE 4.

Tab6muia 4 — ConepxaHue pa3zesioB U TeM JIEKIIMOHHOTO UK

Howmep paznena HaszBanue u conepkanue pa3iesioB U TEM JICKIIMOHHBIX 3aHATHI

Omnpenenenne UT. Wctopuueckue stanbl pazsutus WUT. Ponb
uHpoOpMalUu U MH(MOPMAIIMOHHBIX MPOLIECCOB B COBPEMEHHOM
obmectBe. Mecto UT B mnpodeccnoHanbHON AeSITEIbHOCTH
MH)KEHepa MO0 aBTOMAaTH3alluy: aBTOMAaTH3alMs MPOEKTHPOBAHUS
(CAD/CAE/CAM), ymparnenue mpousBoactBom (MES, ERP),
SCADA-cuctemsl, npombinuieHHb wHTEpHET Bemmer (IIoT),
uu¢pposble  nBoiHukd. Kiaccupukamus UWT mno  chepe
NPUMEHEHHS, CIOCO0y peann3anuy, THITY AaHHBIX. ba3oBbie u
npukiaaasie UT. CucremMHOe W MOpPHUKIATHOE TPOrPAMMHOE
obecnieyenre. OCHOBHBIE MOHATHA 00 anmnapaTHOM OOECIIEUYCHHH.

OddexTuBHbIN Mouck HHGOPMALIUU (TIOUCKOBBIE CUCTEMBI, Oa3bl
JAHHBIX, AJIEKTpOHHBbIE OuONMorekn). Kpurtnueckuil ananus u
Bepudukauus wuHPopmanuu. Cucrembl ynpaBieHus 0azamu
naHHbIX. OCHOBBI MH(OPMAIIMOHHOW OE30MaCHOCTH: YIPO3bI,
MIPUHIIMIIBI 3aIIUThI, aHTUBUPYCHBIE CPEJICTBA.

2 CoBpemennble MareMmatundeckue mnakersl (Mathcad, Matlab,




SMathStudio, Octave). Ctpykrypa u unrepdeiic SMathStudio.
Pabota ¢ noxymentamu. KoHCTaHTBI, mepeMeHHBIE, ONEPATOPHI.

byHKIHH.
Omnpenenenne u co3ganue mMaccHBoB. Omnepanuy ¢ MaTpULAMH

Apudmernaeckue OIlepaLny, BCTPOCHHBIE

(cmoxeHue, yMHOXKEHUE, TpaHCIIOHUpOBaHue). Pemenue cucrem

JIMHEHBIX anredpanvecKux YpaBHEHUH. OcCHOBHBIE
WHCTPYMEHTBHI  mocTpoeHuss rpadukoB. [loctpoenne 2D-
rpadukoB  ¢ynknuii. Hactpoitka rpadukoB. IlocTpoenue
muarpamMMm U ructorpamm.llonstue anropurma. beamomynbpHOE
MporpaMMUpOBAaHKE:  JIMHEWHBbIC, pasBerBisromuecs  (if),
mukinuaeckue  (for,  while)  amropurmel.  MogynsHOE
POrpaMMHUPOBAHUE: MOMTPOrpaMMbI-QyHKIHH. Pemenue

HEJIMHEHHBIX ypaBHEHUHU (root). PermeHue cucteM ypaBHEHUH.
Pemennie OOBIKHOBEHHBIX JU((epeHIINANBHBIX  YpaBHEHHM
(odesolve). OCHOBBI pelieHHsT ONTUMHU3AIIMOHHBIX 3371a4.

4.3. IlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS
Tembl IpakTHYECKUX 3aHATHH U UX TPYJOEMKOCTh IIPUBEICHBI B TAOJIHIIC 5.

Ta6n1z1ua 5-— HpaKTI/IquKI/IC 3aHATUS U UX TPYAOCMKOCTb

Ne
n/o

Templ MpakTU4ECKUX
3aHATHI

@OpMBI IPAKTUYECKHUX

N3 Hux No
IIPAaKTUYECKOH | pa3fena
MOJTOTOBKH, | TUCITUTI
(dac) JIUHBI

TpynoemMkocTs,

3aHATUN (uac)

Cemectp 3

Ilouck, ananmu3 u
BepuduKanus
npodeccnoHanbHOM
nH(pOpMaLIUU B CETH
Wutepner. PaboTta ¢
9bC

Pemenune 3agau 4 1

Brmmonnenue
ornepauui ¢
BEKTOpPaMH U
KOMIIJICKCHBIMH
yHCcIIaMHU

Pentenue 3amau 5 2

Ompenenenue u
HCIIOJIb30BaHUE
MPOU3BOAHOMN
byHKIUYU A7
pereHus
ONPEACIEHHBIX 3a0a4
B SMathStudio

Pentenne 3amau 4 2

Omnpenenenue u
HCTOJIb30BaHUE
onepanuu
WHTETPUPOBAHMS ISt
peleHus
OTPENIEIIEHHBIX 3a1a4
B SMathStudio

Pemenue 3amag 4 2




Bcero | 17 | |

4.4. JlabopatopHble 3aHATUS
Tembl 1ab0OpaTOPHBIX 3aHATHI U UX TPYAOSMKOCTh IPUBEICHBI B TabnuIe 6.

Tabmuua 6 — JIabopaTopHbIe 3aHATHS U UX TPYJIOEMKOCTb

N3 Hux Ne
Ne HaunmenoBanne 1abopaTopHbIX padboT TpynoeMKOCTS, | MPaKTHIECKOH | pasiena
/o (dac) MOJTOTOBKH, | JHMCIIHI
(gac) JIMHBI
Cemectp 3
1 Brrunciienne MaTeMaTH4eCKUX BBIPAXEHUN B 4 5
nakere SMathStudio
5 JencrBua Haj MarpuuamMu. Pemenus cucrem 4 2
JTUHENHBIX anreOpanyecKux ypaBHEHHI
3 | [loctpoenue rpadukoB GyHKIMIA 5 2
PemreHne HEKOTOPBIX BHJIOB YPaBHEHUH H
4 - : 4 2
cucteM ypaBHenuii B SMathStudio
Bcero 17

4.5. BeInosHeHNe KypCcOBOTO POEKTa/ KypCOBOU pabOTHI

Lenp kypcoBoil pabOThl: 3aKkpeljieHHe 3HAHWW, pa3BUTHE YMEHUHW U HaBBIKOB,
MIOJIyUYEHHBIX Ha JIEKIIMOHHBIX U JaOOPaTOpHBIX padoTax

[IpumepHbIe TeMBbI 3a/1aHUl HA KypCOBYIO paboTy npuBeneHsl B pazaene 10 PII/I.

4.6. CamocrodTenbHas paboTa 00yJaroUxcs
Bunel camocTosiTenbHON paboThI U €€ TPYAOEMKOCTh IPUBEIEHBI B TabuLe 7.

Tabnuua 7 — Bugsl caMoCcTOsTENNbHON pabOThI U €€ TPYJI0EMKOCTb

. Bceero, | Cemectp 3,
Bua camocrositensHOM paboTh

qac qac
1 2 3
H3y4yeHne TeOpeTHUECKOro MaTepuana 20 20

nucturuael (TO)

KypcoBoe npoextuposanue (KII, KP) 10 10

Pacuerno-rpadpuueckue 3ananus (PI'3)

Brinonnenue pedepara (P)

IToaroroBka k TCKYIIEMY KOHTPOJIIO

ycneBaemoctu (TKVY) > >
Jomarraee 3amganue (/13)
KonTponbusie pabotsl 3a0uHnKkoB (KP3)
IToaroroBka K MpoMeXyTOYHOU 5 5
attectrauuu (ITA)

Bcero: 40 40

5. Ilepedyenn yueOHO-METOIUIECKOTO 00ECTICUCHUS
JUTSL CAMOCTOSITEIBHON pabOThI 00YYArOMIMXCS IO TUCITUTUINHE (MOIYITIO)




Y4eOHO-MeTOINYEeCKHE MaTepuallbl JJIsl CaMOCTOSATENIbHOW paboThl 0OydYaromMXcsl YKa3aHbl B

IL.11. pa3zaenoB 6-11.

6. IlepeueHb MeYaTHBIX U FIMEKTPOHHBIX YUEOHBIX U3TAHUI
[lepedyeHpb neUaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MPHUBEIEH B TadIuUIe 8.
Tabnuna 8— IlepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHUM

Tudp/
URL agpec

bubnuorpaduaeck
as CChIIKA

Komrgectso
AK3EMILBIPO
BB
OuoOImoTeEKe
(xpome
ANIEKTPOHHBI
X

9K3EMILISIPO
B)

https://e.lanbook.com/book/469007
Peocum docmyna: onst asemopu306aHHbLX noavzosameinet

WudopmannonHsie

TEXHOJIOTHH : YIeOHHUK
mis BysoB / . A.
BbapxatoBa, A. IO.
MopozoBa, II. C.
Ceuzepckas, JI. Bb.
Xeran ; oJ
penaxuueit H. U. Iak.
— Cankr-IlerepOypr :
Jlane, 2025. — 208 c.
— ISBN 978-5-507-

52548-5. —  Teker :
ANEKTPOHHEIH // JIaHsb :
3JIEKTPOHHO-
6ubnuoreyHas
cUcTeMa.
https://e.lanbook.com/book/400232 Borganosa, C. B.
Peosicum docmyna: 0na asmopu3o8anHsix noiv3osamenei NupopmanmoHHbIe

TEXHOJIOTHH : y4yeOHOe
nocoobme / C. B.
Bornmanosa. —
Crasponons : CT'AY,
2024, — 112 c.—
Teker :

ANEKTPOHHEIH // JIaHsb :
3JIEKTPOHHO-
OubnuoreyHas
cucTeMa.

https://e.lanbook.com/book/447302
Pesicum 0ocmyna: ona aemopuzosanuvix nonvzogamernet

OukoB, B. ®. Math
CAD nu  Python:
oOyueHune 1o
texHonoruu STEM
y4eOHoe mocoOue st
By30B / B. ®@. Oukos,
A. U. TuxoHnoB. — 2-¢
u3n., crep. — CaHkT-
IMerepOypr : Jlaus,
2025. — 472 c¢. —
ISBN 978-5-507-
52311-5. —  Teker :
ANEeKTPOHHBIH // JlaHsb :
3JIEKTPOHHO-
OubmuoreyHas
cucrema.




https://lib.guap.ru/jirbis2/index.php?option=com_irbis&view=irbis&Item | Perienue

id=108 HEDKEHEPHBIX  3aj1a4
B SMathStudio :
nmabopaTOPHBIHA
npaktukym / E. IO.
Baraesa, H. JI.
I'peuxun, B. O.
Iumnakos ;  C.-
ITerep6. roc. yH-T
a’POKOCM.
npudOpOCTpOCHHS. -
DJIEKTPOH. TEKCTOBBIE
JIaH. - CaHkr-
[etepbypr : W3xp-Bo
I'VAII, 2025. - 100 c.

Peorcum docmyna.' ons asmopu3o6aHHbIX noav3osamesneli

7. IlepeyeHb AIEKTPOHHBIX 0OPa30BATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMMYHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuenn AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJIEeKOMMYHUKAaMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX JJii OCBOCHHUS TUCIUILIAHBI
npuBezieH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3IEKTPOHHBIX OO0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL aapec HaumenoBanue

Marepuansl JUIsL  BBIIOJIHEHUS J1a0OpPaTOPHBIX, MPAKTUYECKUX U
KypCOBBIX paboOT, BapMaHThl s UX BBIIOJHEHMs, a TaKxKe
https://pro.guap.ru/ AIICKTPOHHBIN JICKIMOHHBI MaTepHall M0 TUCHHUILIUHE Pa3MEIaloTCs
Buytpu DOUOC TI'VAIl «MHTerpupoBanHas  cpena OOydYeHHS» B
TE4YEeHUE Y4eOHOTO ceMecTpa

TecTupoBaHust i MPOBEACHHUS KOHTPOJBHBIX PabOT, a Takxke s
https://Ims.guap.ru MPOBEICHUS TIPOMEKYTOUYHON aTTECTAllMA Pa3MEMIAloTCS B CHUCTEME
JucTaHnoHHoro ooyuenus I'YAII B TeueHne yueOHOTo cemecTpa

8. Ilepeuens HHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeyenp mporpaMMHOr0 o0OeCHeueHUs, HCIOJIb3YEMOIo TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoLecca M0 AUCLHUILINHE.
[lepeuyeHp uCoNb3yeMOro NporpaMMHOro odbecredyeHus npejacranieH B Taduuue 10.

Tabmuna 10— [TepeueHs mporpaMMHOT0 00€CIICUCHIS

No /1t HanmenoBanue

DnekTpoHHas uHGOpMamoHHO-o0pa3oBarenbHas cpefa ['YAII «MHrerpupoBanHas
cpena ooyuenus» (https://pro.guap.ru/) pazpaborana corpyaaukamu ['Y AIl (BBeneHa B
skcrryatanuio npukazom ['YAIL ot 06.06.2017 Ne 05-215/17), nepeuerb Moaynei u
uX (QYHKIIMOHAILHOE Ha3HAUCHHE W3JI0XKEHBI 1o cchlake https://guap.ru/it/system/iso

OdunmaneHpiii  caiit  oOpa3oBarenbHOW opranm3aimu B cetn  «MHTepHET»
2 (https://guap.ru/), paspaboran corpymHukamu ['YAII (BBemeH B 9SKCIUTyaTalluio
[MTpukazom ['VAII ot 23.03.2023 Ne 05-145/23)

MathWorks MATLAB (norosop I'VAII, uapopmarius o JUICH3UN MPEACTABICHA 10
ccbuike https://guap.ru/it/system/iso/po)

4 LibreOffice 5 (JIunensus LGPLv3)

5 SMathStudio cBoGoHO# pacnpocTpaHsieMoii TporpaMMHOE O0ecTieueHHe

8.2. Ilepeuenn MH(OPMALIMOHHO-CITPABOYHBIX CHCTEM,UCIIOIb3YEMBIX npu
OCYIIIECTBIIEHUU 00pa30BaTEILHOTO MPOLIecca MO AUCIUILITUHE



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

[lepeyeHp HCMONB3yeMbIX HH(POPMALMOHHO-CIIPABOYHBIX CHCTEM IPEJCTAaBICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

1 OBC «Jlauwy» (https://e.lanbook.com/), nocTyn uepes aUUHBIN KAOMHET YUTATEIIS
oubmmorexku ['Y Al a Taxxe no IP -agpecam 'Y AII
OnexTpoHHbId Katanor Oubmmorexku ['VAII ¢ goctymom k 06a3e MOTHOTEKCTOBBIX

2 u3panuii (https://lib.guap.ru), moctym uepe3 aMUYHBIA KAOWHET YMTATENsT OHOIHOTEKH
I'VAII

3 BBC Znanium (https://znanium.ru/), moctym yepe3 TMYHBIA KAOWHET YUTATEIIS
oubmuorexku I'YAII, a Taoke no IP -agpecam 'Y AIT

9. MarepuanbpHO-TeXHUYECKast 6a3a
CocrtaB  MaTepUAIbHO-TEXHUYECKOH 0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeLHOTO MpoIiecca MO TUCIUTUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepualibHO-TEXHHUECKOM 0a3bl

Ne HaumeHoBaHue cOCTaBHOM yacTu Howmep aynutopun
n/n MaTepHATbHO-TEXHUYECKOM Oa3bl (1pu HEOOXOMMOCTH)
1 | MynbsTumMenuiinas JIEKIUOHHAS ayauTOpHS:

Crnenuani3upoBaHHas  MeOeib, TEXHHUYECKHE  CpEJICTBa
o0y4eHHs, CIyXalmme Juisd  T[PEICTaBICHUS  y4eOHOH
nHpopmauu OOJIBITION ayJUTOPUH; Habop
JEMOHCTPAIIMOHHOTO 000PY/IOBAHHMS.

ObecneueH JTOCTYTI B AJIEKTPOHHYIO
nHpopmannoHHo-o0pa3oBatenbHyto cpeny ['VAII mo Ttouke
nocryma Wi-Fi.

2 | JJaboparopusi KOMITBIOTEPHOTO MOJICITHPOBAHUS:

— CHeuuanu3upoBaHHas MeOeb;

— TEXHUYECKHE CpelncTBa  OOydYeHHs, CHyXKame JUis
MIPEJCTaBICHUS yueOHO uHpOpMaLny; naHelb 21-12, 21-13 (ym.
MHTEPAKTUBHAs/TEJIEBU30D;

JIabopatopHoe oOopynosanue: [I9BM — «Mecto pabouee
aBTOMATHU3HPOBaHHOE» — 13 mIT.

Obecneuen JOCTYI B JIEKTPOHHYIO
nHpopManmoHHo-o0pa3oBatenpHyr0  cpeny [ YAIlI 1o
JIOKAIbHOU BBIYMCIIUTEIBHON CETH.

bonbmias Mopckas,
.67, mut. A)

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTEeCTaIlluu
oOyJaronuxcs mo AUCUUIUINHE MPUBEACH B Tadnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB Il IPOBEICHHS MPOMEKYTOYHOH aTTeCTaIluN

By npomexxyTo4HOM aTTecTanuu [lepedyeHp OLICHOYHBIX CPEACTB
JuddepenunrpoBanHbIif 3a4€T Tectsl.
DKcrepTHas OIICHKa Ha OCHOBE TPEOOBaHUH K
Brinonnenue KypcoBoii paboThl COJIepKaHUI0 KypCOBOI paboTHI 1O
JUCIUILINHE.



https://e.lanbook.com/
https://lib.guap.ru/
https://znanium.com/
https://znanium.ru/

10.2. B kayecTBe KpUTEpUEB OICHKH YPOBHSA C(HOPMUPOBAHHOCTH (OCBOCHUS)
KOMIIETEHIIMH 00ydJarouMMHCcs MPUMEHseTCsl 5-0ayulpHas MIKaja OLEHKU C(HOPMHUPOBAHHOCTU
KOMIIETEHIINI, KOTopas mpuBeaeHa B Tabuuie 14. B Teuenne cemectpa MOXKET HCIOIB30BaThCS
100-6amtpbHast ~ mIKajga ~— MOAYJIBHO-PEUTHMHTOBOM  CHCTEMBl  YHHUBEpPCUTETa,  IpaBUja
UCTIOJIb30BaHUSI KOTOPOW, YCTAHOBJIEHBI COOTBETCTBYIOIIUM JIOKAJbHBIM HOPMATUBHBIM aKTOM
['VAIL
Tabmuna 14 —Kpurepuu onieHKH ypoBHS c(hOPMHUPOBAHHOCTH KOMIETEHITHH

Or11eHKa KOMITETEHITUH

XapakreprcTrka chopMUPOBAHHBIX KOMITETEHITUI
5-0ayubHas mKana P P (popmpo

OO0yuaromuiicst:

— r1y0OKO U BCECTOPOHHE YCBOWJI MPOTPAMMHBIN MaTepHal,

— YBEpPEHHO, JIOTHYHO, [TOCIIE0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;,

— ONMpasiCh Ha 3HAHHWS OCHOBHOW W JIONMOJHHUTEIBHOW JIMTEPATYPHI,
COTIIMYHO» TECHO CBS3BIBACT YCBOCHHBIC HAYYHBIC IOJIOKCHUS C MPAKTUYCCKOU
«3auTEHO) NeSTEILHOCTHIO HAPABIICHHUS;

— yMes0 000CHOBBIBAET M ApTrYMEHTUPYET BBIJBUTACMBIC HM UJICH;

— JIeJIaeT BBIBOIBI M 000OIIEHHS;

— CBOOOJIHO BJIAJICET CUCTEMOM CIICIIHATM3UPOBAHHBIX MOHATHH.

— paBwiIbHO BRIMOJIHIWI OT 90% 10 100% TecTOBBIX 3aaHUM.

OO6yuaromuiicst:

— TBEpJI0 YCBOMWJI MPOTPAMMHBIN MaTepuai, rPaMOTHO U MO CYIIECTBY
U3Naraer ero, ONnupasich Ha 3HaHUS OCHOBHOM JTUTEPaTypHI,

— HE JIONYCKAET CYIIECTBEHHBIX HETOYHOCTEHH;

«XOPpOIIIO» — YBSI3BIBAET YCBOGHHBIE 3HAHHUS C MPAKTUYECKOW JEeATEIHbHOCTHIO
«3a4TEHO» HaIpaBJICHUS,

— apryMEHTUPYET Hay4YHbIE TIOJIOKEHUS;

— JIeJaeT BBIBOJIBI M 0000IIECHHMS;

— BJIAJICET CUCTEMOMN CIEeIMAIU3UPOBAHHBIX TTOHITHIA.

— npaBWIbHO BhIOJIHWI OT 70% 510 89% TECTOBBIX 3aJlaHUIA.

—06y‘121IOH.IPII>iC5I YCBOUII TOJIBKO OCHOBHOH HpOFpaMMHLIﬁ MaTepuall,
o CYWCCTBY H3JIaracT €ro, OIMUpasiChb Ha 3HAHHUA TOJIBKO OCHOBHOM

JIUTEPaTypHI;
— JIOMYCKAeT HeCYLIECTBEHHbIE OIIMOKN U HETOYHOCTH;
«YHOBJIETBOPUTENILHO» | — UCTIBITHIBAET 3aTPYJHEHHUS] B INPAKTUUYECKOM IPUMEHEHUH 3HAHUUN
<«GAYTCHO» HampaBlIeHUS,

— c51a00 apryMeHTHPYET Hay4uHbIE MTOJIOKEHHUS;

— 3aTpyAHsieTcsa B (OpMyIMpPOBAaHUU BBIBOJOB U 0000IIEHUN;

— YaCTUYHO BJIAJIeeT CUCTEMOMN CIEeUaIU3UPOBAHHBIX TOHATUH.
— IPaBUJILHO BBHIMOJIHWI OT 51% 10 69% TECTOBBIX 3a/1aHUM.

— o0ydJaromiics He YCBOWJ 3HAYUTEIBHOH YacTH MPOrPaMMHOTO
Marepuana;
— JIOTyCKaeT  CYLIECTBEHHblE  OIIMOKM W HETOYHOCTH  IpHU
«HEYJIOBJIETBOPUTEBLHO» | PACCMOTPEHUH MPOOJIEM B KOHKPETHOM HAIPABICHUH;
«HE 3aUTCHO» — MCIIBITHIBAET TPYTHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHMIA;
— HE MOXET apryMEHTHPOBATh HAYYHBIE MTOJIOKEHIS,
— He (OpMYIHPYET BHIBOJOB M 0000IIICHUH.
— MPaBWJILHO BHINOJHWI MeHee 51% TecTOBbIX 33aJaHUH.

10.3. TunoBble KOHTPOJILHBIE 3a/1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpecTaBieHsl B Tabmuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 1 9K3aMeHa

Kon

No /it [Tepedyens BompocoB (3a1av) 1S IK3aMeHa
WHJAKATOpa

Y4eOHBIM IIIaHOM HE MPEAYCMOTPEHO

Bomnpocs! (3agaun) muis 3adera / nug¢. 3auera npencrapieHs! B Tadnuue 16.




Tabmuna 16 — Bonpocs! (3agaun) nns 3adera / qudd. 3agera

No /it [Tepedyens BonpocoB (3amayv) 1yist 3adeta / nudd. 3auera

Kon
UHMKATOpa

Y4eOHBIM IJIJAaHOM HE IPESYCMOTPEHO

B Ta0auie 17.
Tabmuua 17 — IlepeueHs TeM /7151 BBINOJTHEHUSI KYPCOBOTO MPOEKTa / KypCOBOM pabOThHI

[lepedyenp TeM AJIsl BBITOJIHEHUSI KypCOBOTO MPOEKTa/ KypcOBOW pabOThl IMPEICTaBIICHBI

Ne i/t

paboThI

[IpumepHBIii IepedeHb TeM IS BBIIOJIHEHUS KYPCOBOTO MPOEKTa/ KypCOBOM

napaMCTpPOB TEXHOJOTMYCCKOI'0 Mpouecca

Pa3pa60TI<a ABTOMATHU3UPOBAHHOI'O pa6oqer0 MECTa MHXKCHEPA JIA pacucTa

SMathStudio

YucneHHoe MOACIIUPOBAHUEC TUHAMHWYCCKOI'O 00BeKTa YIIpaBJICHUA B CPEAC

Bompockl

IpeJICTaBICHBI B Ta0nwmie 18.

Tabnuna 18 — [IpumepHbIil epeyeHb BOPOCOB JJIs TECTOB

I IIPOBCACHUA HpOMeHQYTOqHOﬁ arrecrallii B BHAC TCCTUPOBAHUA

y Kox
Ne /i IIpuMepHBIii IepeYeHb BOIIPOCOB IS TECTOB
MHAMKATOpa
1 tun) 3agaHue KOMOMHMPOBAHHOTO THIIA C BHIOOPOM OJIHOTO BEPHOI'O
OTBETAa U3 YETHIPEX IPEUIOKEHHBIX 1 000CHOBAHUEM BbIOOpA.
Wnctpykuusa: Ilpouurtaiite TekcT, BbIOEpUTE MpPABUIbHBIA OTBET H
3aIUIINATE apryMeHTHlI, 000CHOBBIBAIOIIME BbIOOD OTBETa
Vkaxure, Kakas U3 MNEPEUUCICHHBIX CUCTEM OTHOCHUTCH K Kiaccy ERP
1 (Enterprise Resource Planning)
A) AutoCAD
b) SAP ERP
B) SMathStudio
I') Kaspersky Anti-Virus
IIpaBubHBIN OTBET: b
2 tun) 3anaHue KOMOMHHMpPOBAHHOI'O THIA C BBIOOPOM HECKOJBKHX
BapUaHTOB OTBETa M3 MPEUIOKEHHBIX M Pa3BEpHYTHIM OOOCHOBaHHEM
BbIOODA.
Wnctpykuus: Ilpounrtaiite TekcT, BbIOEpUTE NpPaBUIIbHBIE BApHAHTHI VK-13.1
OTBETa U 3allUIINTE apTyMEHTHI, 000CHOBBIBAIOIIINE BHIOOP OTBETOB. o
VYKaxuTe, Kakue U3 NEPEeYrCICHHBIX CUCTEM OTHOCSITCS K KJIaccy
2 SCADA (Supervisory Control and Data Acquisition)?
A) MATLAB
b) Trace Mode
B) MasterSCADA
I') SMathStudio
1) WinCC
ITpaBunbHbie oTBETHL: b, B, ]
3 tun) 3agaHue 3aKpbITOrO TUIA HA YCTAHOBJIEHUE COOTBETCTBUS.
WNucrpykuusa: IIpounTtaliTe TEKCT M yCTaHOBUTE cooTBeTrcTBHE. K
KOKIOW  TMO3WIMH, JaHHOW B  JIEBOM  CTOjOLe, moabepure
3 COOTBETCTBYIOILYIO TTO3UIIMIO B IPAaBOM CTOJIOLE.

VY cTaHOBUTE COOTBETCTBUE MEKAY KJIACCOM MH(MOPMALIMOHHBIX CUCTEM U
UX Ha3HA4YE€HUEM
| | KmaccuC | | Hasznauenue




A) 1 VYnpaieHue npou3BOACTBEHHBIMU
MpOLIeCCaMy B pEATbHOM BPEMEH
b) CAM 2. KoHCTpyKTOpCKOE MPOSKTUPOBAHUE
3

B) TexHonornyeckas moAroToBKa

CAD

CAE
IIPOM3BOJICTBA (YIIpaBJIEHUE CTAHKAMM)
I) SCADA 4. WHKeHepHble pacyeThl U aHAJIN3
3anumure BoIOpaHHbIE [IM(PBI 1O COOTBETCTBYIOUIMMU OYKBaMU
A b B r
Ortser:
A b B r
4. 1. 2. 3.

4  rtun)  3amaHMe  3aKpHITOrO  THMA  HA  yCTAHOBJICHUE
I10CJIEI0BATEIbHOCTH.
Wuctpykuus: [IpounTtaiite TEKCT MU YCTaHOBUTE IOCIEIOBATEIBLHOCTD.
3anuuuTe COOTBETCTBYIOIIYIO IIOCJIEI0BAaTENbHOCTH OyKB  ClieBa
HaIpaBo.
YcTaHoBHTE PAaBUIIBHYIO MTOCIIEA0BATEILHOCTD 3TANIOB KPUTUYECKOTO
aHann3a HHQOPMAIK U3 UHTEPHET-UCTOYHUKA
A) IlpoBepka akTyanbHOCTH (J1aTa MyOJIMKAIINH )
b) Ouenka aBTOpUTETHOCTH aBTOPa M UICTOYHUKA
B) INouck moaTBepKAeHM B HE3aBUCUMBIX HCTOUHUKAX
I') ®opmynupoBaHue BbIBOJA O JOCTOBEPHOCTH
Buecure B Tabmuily COOTBETCTBYIOUIYIO IIOCIIEIOBATEIbHOCTh OYKB
cieBa TanpaBo. ‘ ‘ ‘ ‘
Otser:

B | A [ B | 10 |

5 tun) 3ajaHue OTKPBITOrO THIIA C Pa3BEPHYTHIM OTBETOM.

WNucrpykuumsa:  IIpounTailTe TEKCT MW 3alMIIATE  Pa3BEPHYTHIN
000CHOBaHHBIH OTBET.
Onumure kiaaccuPuUKanuo HHGOPMAMOHHBIX TEXHOJOTHH Mo cdepe
NPUMEHEHHMs, CIIOCO0Y peanu3alui U TUIY 00pabaTbIBa€MbIX JaHHBIX.
[IpuBenure mpumepsl K3 00JACTH ABTOMATH3ALMU TEXHOJOTHYECKUX
MIPOLIECCOB JUISI KaXKAOH KaTeTOpPHH.

Otset: Ilo chepe nmpumenenuss UT nenstcs na CAD/CAE/CAM nnsa
aBTOMATH3ALNH IIPOEKTUPOBAHMUS (SMathStudio, AutoCAD),
SCADA/MES/ERP nnst ynpasnenus npousBozctsoM (Trace Mode, SAP
ERP) u opucusie UT miis nokymentoobopora. Ilo criocody peanuzanmu
BBIJICJISIIOT ~ I[EHTpaJIM30BaHHbIE  (MeHH(]pelMbl, celyac  peaxo),
JelieHTpain30BaHHble KineHT-cepBepHble (SCADA: cepBep cobupaer
JaHHbIE, KJIMEHT MOKa3bIBaeT omeparopy) u cereBble/obnauynbie (IIoT-
1aT¢opMBbl Ui yaaJleHHOro MOHUTOpHHTa). [To Tunmy oOpabaTbiBaeMbIX
JNaHHBIX  pa3nuualoT uucinoBble WT  (MaTematnueckue  MakeThl
SMathStudio, MATLAB), TEKCTOBBIE UT (cuctemsl
NOKyMeHTooOopoTa, 0Oa3bl 3HaHmil) u rpapuyeckue UT (CAD pns
4epTEKEU U MHEMOCXEM).

1 tun) 3agaHnve KOMOMHUPOBAHHOTO THUIA C BHIOOPOM OJHOTO BEPHOTO
OTBETA U3 YEThIpeX MPeUI0KEHHBIX U 000CHOBAHUEM BBIOODA.
WNuctpyknus: [IpounTtaiite TEKCT, BRIOEPUTE IPABUIBHBIN OTBET U
3aIUIINTE APTYMEHTHI, 000CHOBBIBAIOIINE BBIOOP OTBETA

YKkaxure, Kakoll HHCTpYMEHT Ha ocHOBe M mo3BoJIsIeT aBTOMAaTHYECKHU

YK-1.V.1




CO3/1aTh KpaTKO€E COACPKAHUE HAyYHOM CTAaThbU 110 aBTOMAaTU3aLuU
A) AntuBupyc Kacnepckoro

b) SMathStudio

B) ChatGPT wnu nonobnas LLM

I') AutoCAD

IIpaBunbHbIN OTBET: B

2 tun) 3ajaHue KOMOMHHMPOBAHHOI'O THNA C BbIOOPOM HECKOJBKUX
BapUaHTOB OTBETa M3 MPEUIOKEHHBIX M Pa3BEPHYTHIM OOOCHOBAHHEM
BBIOOpA.

Wucrpykuus: Ilpounraiite TEKCT, BbIOEPUTE NPaBUIbHBIE BapHUaHTHI
OTBETA U 3aIUIINTE apryMEHThI, 000CHOBBIBAIOIIKE BIOOP OTBETOB.
VYkaxure, kakue Meroasl M mpuMeHsroTCs 111 aBTOMAaTHYECKOU
KJ1accu(UKaLMU MHIUAECHTOB Ha POU3BOCTBE 10 KaTEropusM (aBapus,
0TKa3 000pyIOBaHUS, YEIOBEUECKUN (haKTOp

A) Pemaromue aepesbs (Decision Trees)

b) Metoz onopHbix BekTopoB (SVM)

B) CopTtupoBka my3sIpbKoM

I') HeiiponHsle ceTu kinaccuukanyu

J1) Meron Monte-Kapio

[IpaBunbvubie otBeTh: A, b, I’

3 Tun) 3aaHue 3aKpbITOrO TUIIA HA YCTAHOBJIEHHE COOTBETCTBUS.
Nucrpykuus: [IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBHE. K
KaX/101 O3ULMH, TaHHOHU B JIEBOM CTOJI0LE, T010epuTe
COOTBETCTBYIOUIYIO ITO3UIIMIO B IIPABOM CTOJIOIIE.

YcTaHOBHUTE COOTBETCTBUE MEXY 3a/1aueil 00paboTKu HH(pOpMaLK 1
meroaoM MU s ee pemenns

3agaua Metoq U
A) | ITouck
CEMaHTUYECKHU 1 BekTopHbie 2MOeIMHTY 1 KOCUHYCHASI
OJIM3KHUX " | 6m3oCTh
MaTEHTOB
b) | ABromaruueckas
pyOpuKarus 2. | Knaccudukanus (SVM, Heiipocetn)
cTaTen
B) | Boinenenue Tem Tematuueckoe moaenupoBanue (LDA,
W3 MaccuBa 3. )
BERTopic)
JIOKYMEHTOB
I') | U3Bneuenue
KITFOYEBBIX 4. | YAKE!, KeyBERT, RAKE
TEPMHUHOB
3anumuTe BEIOpaHHbBIE UQPHI MOJ] COOTBETCTBYIOUTMMH OYKBaMU
A b B r
OtBer:
A b B r
1. 2. 3. 4.
4 Tun) 3agaHue 3aKpbITOrO TUIA HA YCTAHOBJIEHUE
MOCJIeI0BATEILHOCTH.

HNucTpykuus: [IpounTtailTe TEKCT M yCTAHOBUTE IOCIIEI0BATEIILHOCTD.
3anummMTe COOTBETCTBYIOIIYIO MTOCIIEI0BATEILHOCTh OYKB ClIeBa
HaIpaBo.

YcTaHOBUTE MOCIEI0BATEIBHOCTD ATANoB npuMeHenus: LLM miist




CyMMapu3alii Hay4HOH CTaTbhH IO aBTOMATHU3alUH

A) Pa3zOuenue tekcra Ha yactu (chunking) ¢ yueTom orpaHUYeHUs O
TOKEHaM

b) [Togaua 3anpoca k LLM ¢ uncTpykiueit (prompt) Ha CyMMapu3aiuio
B) U3Bnevenune nomuoro texkcra uz PDF

I') Ouncrka TekcTa OT Mycopa (CChUIKH, KOJIOHTUTYJIbI)

J1) O6bennHenne CyMMapi3MpOBaHHBIX YacTell B UTOMOBYIO aHHOTALIUIO
Brecute B Ta0nuIly COOTBETCTBYIOIIYIO ITOCIIEAOBATEILHOCTS OYKB
CJIEBa HAIPAaBO.

| | | | | |

OTtBeT:

. B | n | A | B [ m ]
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5 Tun) 3ajiaHyue OTKPHITOrO TUIA C Pa3BEPHYTHIM OTBETOM.

WNucrpykuusa:  IIpountailTe TEKCT W 3alMIIATE  Pa3BEPHYTHIN
000CHOBaHHBIH OTBET.
Bam neobxogumo mpoananuszupoBaTh 100 oTyeTOB 00 HMCHBITAHHIX
o0opynoBaHusT M BBIACIUTH HaubOoNee dYacTble MPUYUHBI OTKAa30B.
[Ipemioxure MeTOAMKY  aBTOMAaTU3allMd  ATOrO  Ipolecca ¢
ucnons3oBanueM metofoB MU (kmacrepuzanusi, U3BICUCHUE KITIOUEBBIX
CJIOB, TEMAaTHYECKOE MojeaupoBanue). ONMUIINTE MOCIEA0BATEIBHOCTD
JNEHUCTBUM U UHCTPYMEHTBHIL.

OtBet: MeToauka BKITIOYAET YETHIPE MOCIEA0BATEIBHBIX dTaNa: CHavyalIa
¢ nomomipto 6ubnuorexu pdfplumber na Python u3Bnekaercs tekcr u3
100 PDF-otueroB, 3arem merogom YAKE! wiun RAKE Breigensrorcs
KIIIOUEBbIE CJIOBA U TEPMHHBI (HAPUMEp, «IIEPErpeB», «BUOpALIU).
anee npuMeHsieTca TeMmaTtuyeckoe wmojenupoBanune LDA  win
BERTopic misi aBTOMaTH4ecKol KJIacTepu3aiiiid OTYETOB 0 TeMaM, H
HaKOHEI] CTPOUTCSI THCTOIPaMMa YaCTOThI MPUYUH OTKA30B, MOCJIE YEro
AKCNEPT MHTEPIPETUPYET NOJYUCHHBIE KJIACTEPHI.
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1 tun) 3agaHve KOMOMHUPOBAHHOTO THUIA C BHIOOPOM OJHOTO BEPHOTO
OTBETa U3 YEThIpeX MPeUI0KEHHBIX U 000CHOBAHUEM BBIOODA.
Wucrpykuusa: IlpounTtailiTe TEKCT, BbIOEpUTE MpaBUIIbHBIA OTBET H
3aIUILIUTE apryMeHTHlI, 000CHOBBIBAIOIINE BBIOOp OTBETa
Vkaxure, kakol npuszHak HE sBisiercst KpurepueM JOCTOBEPHOCTH
Hay4YHO-TEXHUUYECKOW MH(POPMALIUU B UHTEPHETE

A) Ykazanue opraHuzaiuu-pa3padboTyrKa TEXHOIOTUH

b) Ccbuiky Ha epBUYHbIE HCTOYHUKH WM PE3YNIbTaThl UCTIBITAHUIN

B) Bonboe konuuecTBo opdorpaduieckux omumdoK u
HenpodeccuoHanbHas JEKCUKa

I') [TyGnukanus B opUIHAILHOM KypHaJe, HHACKCUPYEMOM B Scopus
[IpaBunbHbIN OTBET: B
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2 tun) 3anaHue KOMOMHHPOBAHHOIO THUIAa C BBHIOOPOM HECKOJBKUX
BapUaHTOB OTBETa M3 MPEUIOKEHHBIX M Pa3BEpHYTHIM OOOCHOBAaHHEM
BBIOODA.

Wuctpykuus: Ilpounrtaiite TekcT, BbIOEpUTE NpPABUIIbHBIE BAapHAHTHI
OTBETa U 3allUIINTE apTyMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.
VYkaxure, Kakue U3 MepedrcIeHHbIX MPU3HAKOB YKa3bIBAIOT Ha
MOTEHIIMAJIbHO HEAOCTOBEPHBIN HAYYHO-TEXHUYECKHI HCTOUHUK

A) OrcyrcTBue nHpopMmalu 00 aBTope U ero appuuaniuu

b) Hannuue cchuiok Ha NepBUYHBIE UCCIIEIOBAHUS U IaHHBIE
JKCIIEPUMEHTOB

B) OMonmoHanbHO oKpalieHHbIe (YOPMYIUPOBKH (CEHcaIusl, IPOPHIB)

VYK-1.V.3




0e3 JOoKa3aTeIbCTB

I') Ilybnukamus B )KypHaie, oTcyTcTByomeM B 6azax BAK, Scopus,
Web of Science

J1) Yka3aHue 1atbl myOIuKanuyd 1 HOMepa BhITYCKa

[IpaBuibHbie OTBETH: A, B, I’
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3 tun) 3agaHue 3aKpbITOrO TUIIA HA YCTAHOBJIEHUE COOTBETCTBUS.
HNuctpyknusa: IlpounTalite TEeKCT W yCTaHOBUTE cooTBeTcTBHE. K
KOKIOW  TO3WIMH, JaHHOW B  JIEBOM  CTOJiOIE, moabepure
COOTBETCTBYIOIIYIO MO3UIIMIO B IIPABOM CTOJIOIIE.

YcTaHOBUTE COOTBETCTBUE MEXAY TUIIOM yrpo3sl b u Mepoit 3amuThl
VYrposa Mepa 3anuThl

A) | BupycHoe 3apaxkeHue 1. | AatuBupycsoe 110

b) | IlepexBar qaHHBIX 2. | lIudpoanue (HTTPS, VPN)

B) JByxdaxTopHas

OumuHr 3. | ayrenTudukanus, ooyueHue
I10JIb30BaTENEN

I') | HecankumoHupoBaHHbIN 4 [TaposibHAst MOIUTHKA, CHCTEMBI
JOCTYI KOHTPOJIA JOCTYIa

3anummuTe BRIOpaHHBIE I (PBI O] COOTBETCTBYIONIMMHU OYKBaMHU

A b B r

OTtBeT:

A b B I
1. 2. 3. 4.

14

4  Tun)  3agaHMe  3aKpLITOrO  THMa  HAa  YCTAHOBJICHME
IIOCJIEI0BATEIbHOCTH.
Wuctpykuus: IIpounTaiiTe TEKCT M yCTaHOBUTE I1OCJIENOBATEIBHOCTD.
3anuiuTe COOTBETCTBYIOIIYIO —IIOCIEAI0BAaTENbHOCTH OYyKB  ClieBa
HaIpaso.
YcTraHOBUTE  NPaBWIBHYKO  IOCIEAOBATEIBbHOCTh  JACHUCTBUH  TIPHU
O0Hapy>KEHUH MOJI03PUTENHHOIO BIOKEHHUS B 3JICKTPOHHOM MmouTe
A) IlpoBepka ajpeca OTIpaBUTENS Ha OATUHHOCTh
b) HE otkpriBath Bioxxenue u HE nepexoauts no ccbuikam
B) Coobmmts anmuaucTparopy 6e3onacuoctu (IT-otmen)
I') Y nanute nMCbMO MJIM IOMECTUTH B KapaHTHH
Buecure B Tabnuily COOTBETCTBYIOUIYIO IIOCJIEIOBATENbHOCTh OYKB
cieBa H‘anpaBo. ‘ ‘ ‘ ‘
Ortser:

B | A [ B | 10 |
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5 tun) 3agaHue OTKPBITOrO TUIIA C Pa3BEPHYTHIM OTBETOM.

WNucrpykuumsa:  IIpounTailTe TEKCT MW 3alMIIATE  Pa3BEPHYTHIN
000CHOBaHHBIH OTBET.
Pa3paboraiiTe mnmaH oOecriedyeHHs] COXPAHHOCTH M OE30MaCHOCTH
pe3yIbTaTOB BBIUMCIUTENBHBIX 3KcrepuMeHToB B SMathStudio. Kakue
Mephl (pe3epBHOE KOMUpOBaHHUE, IMHU(GPOBAHUE, KOHTPOJb BEPCHIA,
aHTUBHUPYCHas 3alIMTa) HEOOXOJUMO peanu3oBaTh U B Kakou
MOCJIEI0BATEIHLHOCTH.

Ortsert: [Inan peanusyercs B ClEAyOIIEN TOCIEN0BATEIbHOCTH: CHaYalIa
HACTpPanBaETCsl €KEJHEBHOE PEe3epBHOE KOMMPOBaHME ManKu ¢ ¢aiinamu
.SM Ha BHEIIHUH JUCK WIM B O0JIAauHbIM cepBUC (SIHAEKC AMCK), 3aTeM
noAkarouaeTcss  antuBupycHas 3amurta (Kaspersky, Dr.Web) ¢




pEryisipHbIM CKaHMpPOBaHHEM cHCTeMbl. [lanee 1isi BaKHBIX NMPOEKTOB
BHEIpsieTCS CHUCTeMa KOHTpoist Bepcuil Git A OTCIEeKHUBaHUS
M3MEHEHUH M BO3MOXHOCTM  OTKara, a 1mpu pabore ¢
KOH(UICHIIMATLHBIMA JIAHHBIMH TIpUMEHsIeTCS Im@poBaHue ¢Haiios
yepe3 ZIP-apxuB ¢ maponeM WM 3amm(pOBaHHBIA IHCK, TOCIE YEro
OJIUH pa3 B MECSIl BBITOJHIETCS MPOBEpKa BOCCTAHOBJICHHS JAHHBIX U3
pEe3epBHOM KOIHUU.

1 tum) 3agaHre KOMOMHUPOBAHHOTO THIA C BBIOOPOM OJHOTO BEPHOTO
OTBETA M3 YEThIPEX MPEUIOKEHHBIX U 000CHOBAHUEM BBIOODA.

Wucrpykuusa: IlpounTtaiite TEKCT, BbIOEpUTE IpaBUIIbHBIA OTBET MU
3aITUIINTE apTyMEHTHI, 00OCHOBBIBAIOIIME  BBIOOP OTBETA.
VYkaxute, kakoir oneparop B SMathStudio ucrons3yercst s co3naHus

16 YCJIOBHOTO BETBJICHUS (Pa3BETBIAIOIICTOCS AIrOPUTMA)
A) for
B) while
B) if
I') root
[IpaBunbHbI OTBET: B
2 tun) 3ajaHue KOMOMHHMPOBAHHOI'O THMA C BbIOOPOM HECKOJBKUX
BapHaHTOB OTBETa M3 MPEUIOKEHHBIX M Pa3BEPHYTHIM OOOCHOBAHHEM
BBIOOpA.
Wucrpykuus: IlpounrtaiiTe TEKCT, BbIOEPUTE NPaBUIbHBIE BapHUaHTHI
OTBETa U 3aIlUIINTE aPTyMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB.
VkaxuTe, Kakue METOJbl BU3YyaJIM3allMM JAaHHBIX JOCTYIIHBI B
17 SMathStudio ans npexactaBieHust pe3yabTaTOB aHalIM3a M CHUHTE3a
uHpOpMaIu
A) 2D-rpaduku (X-Y plot)
b) 3D-rpaduxu (moBepxHocT)
B) I'ucrorpammsl (cTonOuyaTsie AUArpaMMBbl)
I') AHumanus nepexoJHbIX MPOIECCOB
J1) BugeomoHnTax
[TpaBunbsHbie otBeTH: A, b, B, I’
3 Tun) 3aaHKe 3aKpBITOrO THIIA HA YCTAaHOBJIEHHE COOTBETCTBUS.
WNucrpyknusa: IIpounTtaiite TEKCT M yCTaHOBUTE cooTBercTBHe. K
KOKIOW  MO3WIMH, JaHHOW B  JIeBOM  cTOjiOLe, moadepure
COOTBETCTBYIOIYIO MTO3UIIMIO B IPABOM CTOJIOLIE.
VCTaHOBUTE COOTBETCTBUE MEX Iy TUIIOM Bu3yanu3sanuu B SMathStudio
U pemaeMoi 3ajauel cuHTe3a nHhopMaluu
Tun
3anaya
BHU3YyaJIH3aluu
A) | 2D-rpadux X- 1 3aBUCHUMOCTB OJIHOTO IapaMeTpa OT
Y " | aApyroro
18 B) | 3D-
2. | Pacnpenenenue yactot
MTOBEPXHOCTh
B) | T'ucrorpamma | 3. | JIuHamuka nporecca BO BpEMEHU
I') | AHumanus 4. | 3aBUCHUMOCTB OT JIBYX MTaPaMETPOB
3anumuTe BEIOpaHHbBIE IUQPHI O] COOTBETCTBYIOIIMMH OYKBaMU
A b B r
Ortser:
A b B r
1. 3.

YK-1.B.1




19

4 THIT) 3aganue 3aKpBITOTO THANa Ha YCTaHOBJICHHE
II0CJIEJ0BATEIBHOCTH.
Wuctpykuus: [IpounTtaiite TEKCT U yCTaHOBUTE IOCIEIOBATEIBLHOCTD.
3anuuuTe COOTBETCTBYIOIIYIO IIOCJIEI0BAaTENbHOCT OyKB  cleBa
HaIpaso.
Y cTaHOBUTE NIOCIEA0BATENBHOCT CO3/1aHUS M10JIb30BATENbCKON
noanporpamMmbl-pyHaknur B SMathStudio.
A) 3anwuch Tena GyHKIUH (QITOPUTMA)
b) Bb130B GhyHKIIMU B TOKYMEHTE U1 IPOBEPKU
B) Onpenenenne nMeHn GyHKIIUN U BXOTHBIX TAPaMETPOB
I') Ucnonp3oBaHue oneparopa JOKaJIbHOTO MPUCBaUBAHUA («—)
Brecure B TabmuIly COOTBETCTBYIONIYIO IIOCIIEIOBATEILHOCTh OYKB
cieBa HlanpaBo. ‘ ‘ ‘ ‘
Otser:

B [ D [ A [ B ]
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5 Tun) 3agaHue OTKPBITOrO TUIIA C Pa3BEPHYTHIM OTBETOM.

WNucrpykuumsa:  IIpounTaiilte TEKCT W 3alMIIATE  Pa3BEPHYTHIN
000CHOBaHHBIH OTBET.
Coszmaiite B SMathStudio mnporpammy (omMIIUTE aNrOpPUTM) IS
pereHus CHCTEMBI HEJIMHEHHbBIX ypaBHEHUH METO0M
[IOCJIEZI0OBATEIbHBIX IPUOIMKEHUN (UTepanuil) ¢ HCIOJIb30BAaHUEM
mukia While - ycioBHoro omepatopa if 111 poBepKH  CXOIUMOCTH.
Kakne HaBpIkM MOpOrpaMMHpOBaHUS H  CHHTe3a HH(OpMaIHH
noTpeOoBaUCh Ul Pa3pabOTKU 3TONW MPOTrpaMMBl.

OtBeT: ANTOpUTM BKJIIOYAET 3aJlaHuE HayajabHOro npuommkeHus x0,
TOYHOCTH € MU MAaKCUMAaJIbHOro yucia urepauuii Nmax, rmocie 4ero B
nukie while BbIYMCISIETCS CcleAyrolnee TPUOMMKEHHEe X New =
¢o(x_old), a c momosto if mposepsieTcs ycinoBHue cXxoauMocTu A < g, Ipu
BBIMIOJIHEHUH  KOTOPOTO LUK  mpepeiBaercs. s pa3paborku
IporpaMMbl  MOTPEOOBINCH  HABBIKM  NPOTPAaMMHUpPOBAHMS B
SMathStudio (pa®ota ¢ nuknamu while, ycnoBHeiMu oneparopamu if,
BEKTOpaMH) M HaBBIKM CHHTEe3a MH(OpMAIMH, BBIPA3UBIIUECS B YMEHUU
MPUBECTH HMCXOJHYIO CHCTEMY K HTEPallMOHHOMY BUAY X = @(X) #
BbIOpaTh HayajibHOE NPHUOIIDKEHHE, o0ecreunBaroiee CXOAUMOCTb
METO/1a.
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1 tun) 3agaHue KOMOMHHPOBAHHOTO THUIA C BHIOOPOM OJIHOTO BEPHOTO
OTBETAa U3 YETHIPEX MPEUIOKEHHBIX U 000CHOBaHHEM BbIOOpA.
Wuctpykuus: Ilpounrtaiite TekcT, BBIOEpUTE MpPABUIbHBIA OTBET H
3aIUIINATE apryMEHTHI, 000CHOBBIBAIOIINE BBIOOD OTBETa
Kakas ¢ynkmus SMathStudio ucnonb3yercss A MOCTPOSHUs TaOJIUIIBI
4acTOT (TUCTOTPaMMbl) SKCIIEPUMEHTAIBHBIX JAaHHbBIX

A) plot

b) histogram

B) matrix

I') root

IIpaBuinbHbIN OTBET: b
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2 tun) 3anaHue KOMOMHHMPOBAHHOIO THIA C BHIOOPOM HECKOJBKHX
BapUaHTOB OTBETa M3 MPEUIOKEHHBIX M Pa3BepHYTHIM OOOCHOBAaHHEM
BbIOODA.

Wuctpykuus: [lpounrtaiite TekcT, BbIOEpUTE NpaBUIbHBIE BAapHAHTHI
OTBETa U 3allUIINTE apTyMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB.

OIIK-6.3.1




VYkaxwure, kakue popmatsl aitioB nmogaepxkubaer SMathStudio as
HUMITOpPTa ¥ 3KCTIOPTA JaHHBIX

A) .csv

b) .txt

B) .xlsx (Microsoft Excel)

I') .psd (Photoshop)

1) .png (n300paxkeHus s TpaduKoB)

[IpaBunbHbie oTBeTH: A, b, B, /]
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3 tun) 3agaHue 3aKPHITOrO THIA HA YCTAHOBJICHUE COOTBETCTBHS.
WNucrpykuusa: IIpounTtaiite TEKCT M ycTaHOBUTE cooTBercTtBHe. K
KaKJIOH  TO3WIMU, JAaHHOW B  JIGBOM  CTOJOIlE, Moa0epuTe
COOTBETCTBYIOIIYIO TIO3UIINIO B IIPABOM CTOJIOIIE.
YcTraHOBUTE COOTBETCTBHE MEXAY THIOM AaHHBIX B SMathStudio u
Croco00M UX MPEJICTABIICHHS B OTYETE
Twun maHHBIX Crioco6 mpeaocTaBICHHs
A) Marpuna
pE3yNbTaTOB
b) I'padux
byHKIIMN
B) Yucnosou
napameTp
I AnnManus
nporecca
3anuimuTe BeIOpaHHbIe HU(PHI 10 COOTBETCTBYIOIIMMH OyKBaMU
A b B r

1. Tabmnuia B otuere

2. BcraBka pucyHka B oT4eT

3. 3HaueHUE ¢ Pa3MEPHOCTHIO

4. Ccpuika Ha (a1 uim Ko

OtBeT:

A b B r
1. 2. 3. 4.

24

4 Ttumn) 3ajaHue  3aKpbITOrO  TUOA  HAa  YCTaHOBJIEHUE
M0CJIe/I0BATEIbHOCTH.
Nucrpyknusa: [IpounTtaiiTe TEKCT M YCTAaHOBUTE IOCIIEI0BATEIBHOCTD.
3anummMTe  COOTBETCTBYIOILYIO IOCJIEIOBATENbHOCTh OyKB  ClleBa
HaTpaBo.
YcTaHOBHTE NOCIEI0BATENBHOCTD ASUCTBUM MTPU CO3/1aHUH OTUYETA B
SMathStudio ¢ skcioptom rpadukos B Word.
A) Iloctpoenue rpapuka B SMathStudio
b) Oxcnopt rpaduka B PNG/JPEG (mpaBoii KHOITKOM MBIIIIN)
B) Coxpanenue n3o0pakeHus Ha UCK
I') BecraBka u3oOpakenus B JokymeHT Word
Buecure B Ta0nMily COOTBETCTBYIOIIYIO IIOCIIEOBATEIbHOCT OYKB
cieBa ITaHpaBO. |
| | |

Orser:

| A | B | B | D ]
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5 tun) 3agaHue OTKPBITOrO TUIA C PA3BEPHYTHIM OTBETOM.

WNuctpykuua:  IIpounrailte TEKCT MW 3alMIIATE  Pa3BEPHYTHIN
000CHOBaHHBIM OTBeET.
Onummre mnpomecc CO34aHMsl aBTOMATHM3UPOBAHHOIO OTYETa B
SMathStudio: kak HacTpouTb JOKYMEHT TaK, YTOObI NMPU H3MEHEHUH
HCXOJHBIX JIaHHBIX aBTOMAaTHUYECKU [IEPECUNTHIBAIIUCEH BCE PE3YIbTATHI U
oOHoBIsITHCH Tpaduku. [IpuBeauTe npumMep U3 06JaCTH aBTOMATH3AIIUN




(HanmpuMep, pacyeT MmapaMeTpoB PETYIIATOPA).

OTBeT: ce WCXOIHBIC JaHHBIE 3aMalOTCS B BHUJE MMOMMEHOBAHHBIX
MepeMeHHbIX B Havyasle mokymeHTa (Hanpumep, Kp := 1.5, Ki:= 0.8, T =
5), a Bce mocnenyromue Gopmyinsl, auddepeHnranbHble YypaBHEHUS U
rpadUKy CCBHUIAIOTCS HA OSTH IMEpeMEHHble, 4TOo olecrneuynBaeT HX
ABTOMATUYECKUU TepecueT MpH JIIOOOM HW3MEHEHHH HCXOJHBIX
3HaueHuil. B nmpumepe ¢ pacuerom I[IW]I-perynaropa npu HM3MEHEHUH
kodppunmenta Kp ¢ 1.5 ma 2.0 MrHOBEHHO MEPECUYUTHIBACTCS
MEePEeXO/IHOI mpoliecc, MoaydeHHbIH uepe3 odesolve, U aBTOMaTHuecKu
obOHoBIsIeTCs rpaduk y(t), 4TO MO3BOJSET ONMEPATUBHO OIICHUTH BIUSHUE
KOKIOro TmapaMeTpa Ha KayecTBO peryaupoBaHus 0e3 py4HOro
nepecyera Gpopmy.

1 tun) 3agaHnve KOMOMHUPOBAHHOTO THUIIA C BHIOOPOM OJHOTO BEPHOTO
OTBETa U3 YETHIPEX MPEUIOKCHHBIX 1 000CHOBaHHEM BHIOODA.
WNuctpykuusa: IlpounTtailite TEKCT, BBIOEpPUTE MPaBUIbHBIA OTBET H

3aIUIINATE apryMEHTHlI, 000CHOBBIBAIOLIME BBIOOD OTBETa
Vkaxure, KakOH MeTOJ| YMCIEHHOTO pELIEHHUs CHUCTEM JIMHEHHBIX
26 anredpanvyecKux ypaBHeH‘I/H\/JI peanu3oBaH BO BCTPOCHHOU
¢byukiun Isolve B SMathStudio
A) Meron lNaycca
b) Meton Ditnepa
B) Meron HetoToHa
I') Merox Monte-Kapio
[IpaBuiibHbIN OTBET: A
2 tun) 3ajaHue KOMOMHHMPOBAHHOI'O THIMA C BBIOOPOM HECKOJIBKUX
BapHaHTOB OTBETA M3 MPEUIOKEHHBIX M Pa3BEPHYTHIM OOOCHOBAaHUEM
BBIOOpA.
Wucrpykuus: IlpounrtaiiTe TekcT, BbIOEpUTE NpPaBUIbHBIE BapHUaHTHI
OTBETA U 3aIUIINTE apTyMEHThI, 000CHOBHIBAIOIIIKE BHIOOP OTBETOB.
Vkaxure, Kakue W3 TMEpEeUYHCICHHBIX METOJO0B YHCICHHOTO DPEUICHUs
97 L[H(bcpepquHaanHX ypaBHEHUH MOTYT OBbITh peaJIn30BaHbl B
SMathStudio ¢ ucnonbp3oBaHHEM MPOrPaMMHUPOBAHUS
A) SBHbI MeTox Ditnepa (1ukn for)
b) Meton Pynre-KytTel 4 nopsiaka
B) Meroa Herotona
I') Meron I'aycca
J1) HesiBHas cxema Ditniepa (C pelieHHeM ypaBHEHHS Ha Ka)kJOM Ilare)
[TpaBunbsHbie oTBETH: A, b, J]
3 Tun) 3a7aHne 3aKpBITOrO THIIA HA YCTAaHOBJIEHHE COOTBETCTBUS.
WNucrpykuumsa: IIpounTaliTe TEKCT W yCTaHOBUTE cooTBercTBHE. K
KOKIOW  TMO3MIMM, JaHHOW B  JIEBOM  CTOjOLe, moabepure
COOTBETCTBYIOILYIO TTO3UIIMIO B IPAaBOM CTOJIOLE.
YcTaHOBHTE COOTBETCTBUE MEXKIY MAaTeMaTHUECKOH 3a1a4yeil 1 MeToJoM
ee pemernst B SMathStudio.
28 3anaua Merton penieHus
A) | Cucrema TMHEHHbIX | | Isolve, AN(-1)b
ypaBHEHUH
b) Henunelinoe
2. root
ypaBHeHue f(x)=0
B) OOBIKHOBEHHOE
middepennmanbaoe | 3. odesolve
ypaBHEHHE

OIIK-6.B.1




I Cucrema
HEJTMHEWHBIX 4. Find (B 610ke Given ... Find)
ypaBHEHUH
3anummure BeIOpaHHbIE M (PBI O] COOTBETCTBYIONIMMU OYKBaMU
A b B r
Otser:
A b B r
1. 2 3. 4.
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4  Tun)  3agaHMe  3aKphITOrO  THIAa  HA  YCTAHOBJICHME
IIOCJIEI0BATEIbHOCTH.
Wuctpykuus: IIpounTaiiTe TEKCT M yCTaHOBUTE IIOCJIENOBATEIBHOCTD.
3anumMTe  COOTBETCTBYIONIYIO  IIOCJIEOBATENbHOCTh OyKB — ClieBa
HaIpaso.
YcTaHOBHTE NPABUIBHYIO MOCIEA0BATEIBHOCTD IEUCTBUM IIPU PELICHUH
cUCTeMbl HEIMHEHHBIX ypaBHeHuM B SMathStudio ¢ ucnonb3zoBaHuem
6noka Given ... Find.
A) BBoj HayanbHBIX MPUOIHKEHUN 1JIS IEPEMEHHBIX
b) 3anuce ypaBHenwmii B 61oke Given
B) BrzoB ¢ynkiuu Find ans pemenus
I') ®opmynupoBKa CHCTEMBI YPaBHEHUI B MaTeMaTHUYECKON popme
Buecure B TalnMily COOTBETCTBYIOIIYH IIOCJIENOBATEILHOCTE OYKB
cleBa TanpaBo. | | ‘ ‘
Ortger:

D [ A [ ®» [ B ]
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5 Tun) 3agaHue OTKPBITOrO TUIIA C Pa3BEPHYTHIM OTBETOM.

WNucrpykuuma:  IIpounTailTe TEKCT MW 3alMIIATE  Pa3BEPHYTHIN
000CHOBaHHBIH OTBET.
Pazpaboraiite amroputm wu peanusyiite B SMathStudio (onummre
CIIOBAaMH) TPOTpaMMy JUIsl pPELICHHs CUCTEMbl M3 TpeX JIMHEHHBIX
anredpanveckux ypaBHEHUN TpeMs cnocobamu: a) meroaoM Kpamepa,
0) ¢ ucronb3oBaHueM mMaTpuuHoit popmsr A™(-1)b, B) dynkmeit Isolve.
CpaBHHTE CIIOKHOCTh peaTU3aIliH U BEIYUCIUTEIHHYIO 3P PEKTHBHOCTD.
OtBer: ANrOpUTM BKJIIOYAeT TPH MapauIeNbHBIX OJOKa: Uil MeToja
Kpamepa BbIMHCIAIOTCS dYeThIpe ompeAenuTens (TJIaBHBIAK W TpH
3aMEIICHHBIX) W Haxomutcs X; = det(A;)/det(A); s MaTpUYHOTO
METO/a 3allUCBIBAaeTCAd pelleHne kKak X = A™''b; g BCTpOECHHOM
(GYHKIIUM AOCTAaTOYHO OAHOW cTpoku X = Isolve(A,b). Ilo cnoxHOCTH
peanuzanun Metoa Kpamepa nanbosiee rpoMO3IKUN NIt CUCTEMBI 3%3
(TpeOyeT py4yHOro BBOJA KaXJOTO ONpEAeNuTeNs), TOraa Kak
MaTpuuyHbli Meron U Isolve kommakTHbl. [lo BBIUKMCAUTENHHOMN
spdexTuBHOCTH Isolve sBiIseTCS MPEANOUYTHTEIbHBIM, MOCKOJIBKY
WCTIOJB3yeT ONTHMH3UPOBAHHBI MeTOJ ['aycca, B TO BpeMsl KaKk METOJ
Kpamepa npu n=3 Bce emie npuemiieM Ais yueOHBIX IIeJiei, HO MeHee
YCTOWYUB /IS TUIOXO OOYCIIOBIICHHBIX MaTPHII.
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1 tun) 3aganue KOMOMHHPOBAHHOTO THUIIA C BHIOOPOM OJIHOTO BEPHOTO
OTBETa U3 YEThIPEX MPEUIOKEHHBIX 1 000CHOBaHNEM BHIOOpA.

Wuctpykuus: Ilpounrtaiite TekcT, BbIOEpUTE MpPaBUIbHBIA OTBET H
3aIUIINATE apryMEHTHI, 000CHOBBIBAIOIINE BBIOOD OTBETa
Vkaxure, kakoi ¢opmar ¢aiina cieayer HUCHOIb30BaTh il OOMEHa
pacueramu B SMathStudio ¢ koseroi, y KOToporo yctaHoBJIeHa OoJiee

OIIK-6.B.1




cTapasi BepcHsi porpamMmbl

A) .sm (B HOBOIi BepCHH)

b) .pdf (ckpunmor)

B) .txt ¢ popmynamu

I') .smx (craperit hpopmar SMath Studio)
IIpaBunbHbI OTBET: I’

2 tun) 3azaHue KOMOMHHMPOBAHHOI'O THIMA C BBIOOPOM HECKOJIBKUX
BapUaHTOB OTBETa M3 MPEUIOKEHHBIX M Pa3BEPHYTHIM OOOCHOBAHHEM
BBIOOpA.

Wucrpykuus: Ilpounraiite TEKCT, BbIOEPUTE NPaBUIbHBIE BapHUaHTHI
OTBETA U 3aIIUIINTE apTyMEHThI, 000CHOBBIBAIOIINE BEIOOP OTBETOB.
Vkaxure, Kakue Bo3MoxkHoctd  SMathStudio  mone3nsr s
aBTOMaTHU3allud THUIIOBBIX HMH)KEHEpHBIX pacyeroB? (BeiGepute Bce

32 BEpHbIC BAPHAHTHI)
A) Co3maHue TONB30BATENbCKUX  (QYHKIUH  UIS  MOBTOPHOIO
HCII0JIb30BAHUS
b) Ucnonws3zoBanue nukioB for ams nepedopa mapameTpoB
B) Bekropusanus onepauuii 1uist paboThl ¢ MacCUBaMU
I') Pyunoii nepecuet kaxaoi GopMyIbl OTACIBHO
J1) IlporpaMMupoBaH#€e yCIOBHBIX OMepaTopos if
[IpaBuibHbie OTBETHI: A, b, B, ]
3 tumn) 3agaHue 3aKPHITOrO TUIA HA YCTAHOBJICHUE COOTBETCTBHS.
Wuctpykuusa: IlpouuTtaiiTe TEKCT M ycTaHOBHTE cooTBeTcTBHE. K
KOKJIOW  MO3WIMH, JaHHOW B  JIEBOM  cCToiOLe, TmoadepuTe
COOTBETCTBYIOIIYIO TIO3HUIIMIO B IPABOM CTOJIOLIE.
YcTaHOBUTE COOTBETCTBME MeXay TMNOM KOMMYHUKauun n pekoMeHAyeMbIM
WKT-cpeactBoMm.
Tun
Cpenctso
KOMMYHHKAITUU
A) | CunxpoHHas
KE)OI\:SII;II;III{EH 1. Snnexc - TenemMoct
COBEII[aHUE)
b) | AcuHxpoHHas
33 TEKCTOBAs 5 MAX
(oOcyxnenue
3a/1ay4)
B) | CoBmecrtHas
pabota Haj 3. Holst — onuaita-nocka
JIOKYMEHTOM
I) Ob6men
OOJTBIITUMHU 4, SAnaexc quck, 06J1aKo Maum py
dbaittamu
3anumuTe BEIOpaHHbBIE IUQPHI O] COOTBETCTBYIOUTMMH OyKBaMu
A b B r
Otser:
A b B r
1. 2. 3. 4.
4 Ttum) 3ajaHue  3aKpbLITOrO  THOA  HAa  YCTaHOBJIEHUE
34 MOCJIEAOBATEIHHOCTH.

WNHcrpyknusa: [IpounTtaiiTe TEKCT M YCTAaHOBUTE NOCIEIOBATEIBHOCTD.




3anummMTe COOTBETCTBYIONIYIO  IOCJIEIOBATEILHOCT OYKB  ClieBa
HaMpaso.
VYcraHoBUTE MOCHEAOBATEILHOCTh JCUCTBUN NPU MPOBEACHUN OHJIAIH-
3alIUThI KypCOBOW PaOOTHI.
A) INoaknroyeHue K BUICOKOH(DEepeHIInN
b) 3arpy3ka npe3eHTanuu 1 1eMOHCTpaLUs 3KpaHa
B) [Tonyuenue cchulku Ha KOH(EPEHIIHUIO OT MIPEToIaBaTess
I') OTBeTh! Ha BONPOCH! YWIEHOB KOMUCCHUU
BraecuTe B TaOnMIly COOTBETCTBYIOIIYIO IIOCIEAOBATEIILHOCTh OYKB
cieBa H‘anpaBo. ‘ ‘ ‘ ‘
OrtBer:

. B [ Ao [ B [ 10 |

5 tun) 3agaHue OTKPBITOrO TUIIA C Pa3BEPHYTHIM OTBETOM.

Nuctpykuusa:  Ilpouwralite TEKCT M 3alUIUMTE  Pa3BEPHYTHIN
000CHOBaHHBIH OTBET.
Bam HeoOxoammo mpoBecTH BeOMHAp AN MIAANIMX KypCOB Ha TeMy
«Bo3moxuoctn SMathStudio ans wHXeHEpHBIX pacueToB». Kakue
UKT-uncTpyMeHTBl Bbl OyJeTe WCHONIb30BaTh MJs JEMOHCTpAINU
JKpaHa, 3allliCH, YaTa C BOIPOCaMH, pa3jaud MaTtepuainoB. Onummure
CIICHapUi IPOBEIACHHUS.

35 Otget: Jlns neMoHCTpanuu dKpaHa u 3amucu ucnoibs3yiite OBS Studio
(6ecrutatHo, 3anuck B MP4), a muist yata ¢ BompocaMy U TPAHCISILIUA —
mwiarpopmy  SAuanmekc.Tememoct. Crenapuii  BeOMHapa  BKJIIOYACT
BCTYIUICHUE C TOSCHEeHUEeM, uTo Takoe SMathStudio u rae ero ckauath
(3 MuH), )KUBYIO JEMOHCTPALIXIO BBOJA (POPMYII, TOCTPOSHHs rpaduka u
pelieHus ypaBHeHUs uepe3 root (15 MuH), coBMecTHBIA pa3bop 3amauu
pacdeta nepexoaHoro mpoiecca uepes odesolve (10 muH), a Takxke 010K
BOMPOCOB-OTBETOB (5-10 MUH) C mocneayrouei BhIMPY3KOH 3amucu H
pa3iaToOYHBIX MaTepHayioB ((halisl .Sm U METOANYKA) B OOJAUHBIN JTUCK.

Cuctema oLleHUBaHMS TECTOBBIX 3a/laHUI:

1 tun) 3agaHue KOMOMHHMPOBAHHOIO THMA C BBIOOPOM OJHOIO BEPHOIO OTBETA U3
YeThlpeX MpeIOKEHHBIX U OOOCHOBaHMEM BBIOOpPA CUUTAETCS BEPHBIM, €CIU IPABUIBHO
yKa3aHa 1Iudpa W MPHUBEICHB KOHKPETHBIE apryMEHTHI, MCIOJb3yeMbIe NPH BHIOOpPE OTBETA.
[TonHOe coBmajgeHHe ¢ BEpHBIM OTBETOM OlleHMBaeTcs 1 OayioM, HEBEpHBIH OTBET HJIM €ro
orcyrcTBue — 0 6ayos.

2 tun) 3asaHue KOMOMHUPOBAHHOTO THUIIA C BBIOOPOM HECKOJBKUX BapUAaHTOB OTBETA M3
NPEUIOKEHHBIX U Pa3BEPHYTHIM 00OCHOBaHHMEM BHIOOpA CUMTAETCS BEPHBIM, €CIH MPABHIBHO
yKa3aHbl UGBl U MPUBEIEHBl KOHKPETHBIE apryMEHThI, UCIIOJIb3yeMble IIPU BHIOOpE OTBETOB.
[TonHOE coBmazieHNe ¢ BEPHBIM OTBETOM OIleHHUBaeTCs 1 0ayuioM, eciiv JOMYIIEHbl OMMOKU HIIN
OTBET OTCYTCTBYeT — 0 6auIoB.

3 Tun) 3amaHue 3aKpHITOTO THUIA HAa YCTAHOBJICHHWE COOTBETCTBHS CUMTACTCS BEPHBIM,
€CIIM YCTaHOBJICHbI BCE COOTBETCTBHS (MO3UIMM M3 OAHOTO CTOJIOIA BEPHO COMOCTABIEHBI C
NO3UIUSAMH Apyroro ctojdua). [lomHoe coBnazeHune ¢ BEpHbIM OTBETOM OlieHHBaeTcs 1 6amiom,
HEBEpHBIN OTBET MJIU €ro oTcyTcTBHE — () Oaios

4 tum) 3amaHue 3aKpBITOTO THUIA HA YCTAHOBIICHHE ITOCIEIOBATEILHOCTH CUHTACTCS
BEPHBIM, €CJIM MpPaBUJIBHO yKa3aHa BCs mocienoBarenbHOCTh nu¢pp. [lomHoe coBmagenue c
BEPHBIM OTBETOM OIICHHWBaeTCs | OaisioM, eClii TOMyIIeHbl OIMOKHU WM OTBET OTCYTCTBYeT — 0
6asuIoB.

5 tum) 3amaHWe OTKPHITOTO THMA C PAa3BEPHYTHIM OTBETOM CUYHTAETCSI BEPHBIM, €CIH
OTBET COBIIAJAET C STAJIOHHBIM I10 COAEP)KAaHUIO M TMoyHOTEe. [IpaBMIIbHBIA OTBET 3a 3ajaHue
OlLICHUBAETCs B 3 Oajuia, €Clii JOMYIIeHa O/IHA OIIMOKa \ HETOYHOCTH \ OTBET MPABUIIbHBIN, HO HE




NOJHBINA — 1 0am, eciu pomynieHo 6onee 1 onOKyM \ OTBET HENPABUIIBHBIN \ OTBET OTCYTCTBYET
— 0 OaynoB.

[lepeyeHb TeM KOHTPOJBHBIX PaOOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeCTaBIeHbI B Ta0uie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

No i/t [TepeyeHb KOHTPOJIBHBIX PAOOT

He npenycmorpeno

10.4. MeToauveckue  MaTepUaNbl,  ONPEACISIONUE  HPOUEAYPHl  OICHUBAHUS
WHAMKATOPOB, XapaKTEpU3YIOLUUMX dTanbl (OPMUPOBAHUS KOMIETCHLUN, COJAEpKATCi B
JOKaJbHBIX HOpPMATUBHBIX akTax [ YAIl, periaMeHTHpyIOUIUX TOPSIOK U MPOLEAYypY
MIPOBEJICHUS TEKYLIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXYTOUHOM aTTeCTalli O00yJaroluxcs
I'VAIL

11. Mertoauueckue yKazaHus Ui 00YJarOIIUXCsl IO OCBOCHUIO TUCIUTINHBI

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIUXCS 10 OCBOCHHMIO JIEKIIMOHHOTO
Marepuania.

OCHOBHOE Ha3HAuYeHHWE JICKIIMOHHOTO MaTep