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Annoranus

Hucuunnuna «BBeaenue B ”HGOPMAIIMOHHBIE TEXHOJIOTUNY» BXOJUT B 00pa30BaTEIbHYIO
IpoTrpaMMy BBICIIET0 00pa3oBaHUs — MpOrpaMMy OakallaBpHara 10 HalpaBJICHUIO MOJATOTOBKH/
CIIELINATILHOCTHU 27.03.04 «YnpaBieHue B TEXHUYECKUX cCUCTEMAaX»
HarpaBJIeHHOCTH/CIieIManu3anu «YpaBlieHHe U MHQOpPMATHKA B TEXHHYECKUX CHCTEMaX)».
Hucnurmuna peanusyercs kadeapoit «Ne3 1.

JlucuuiuinHa HaresneHa Ha (P OpMHUPOBAHUE Y BBIITYCKHHUKA CIETYIOIIUX KOMIIETECHIIHNA:

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 M CPEJCTBA KOHTPOJIS, TUATHOCTUKU U
yIpaBieHUs, MPUTOJHBIE ISl MPAKTUYECKOT0 MpUMEHeHus B cepe cBoeil mpodeccruonaibHOn
JESATEIILHOCTH

CopepxaHue ITUCHUIUIMHBI OXBaTbIBa€T KPYr BOMPOCOB, cCBs3aHHbIX Coaep:kaHue
JTUCLUIITMHBI OXBaThIBAET KPYT BOIIPOCOB, CBSI3aHHBIX C MH(GOPMAIIMOHHBIMU TEXHOJIOTUSIMU (U
UHCTPYMEHTAIBHBIX  CPEACTB) NS  pEHIeHHs  TUIOBBIX  OOIIEHAy4YHBIX  33Ja4 B
po(heCcCHOHANIBHOM JIeATENbHOCTH, C aBTOMAaTU3UPOBAHHBIMM METOAAMM aHaiIu3a U o0pabOTKU
uH(pOpMallMM C TPUMEHEHHEM CpPEJCTB BBIYMCIUTEILHON TEXHUKH, BBIOOPOM aJ€KBAaTHBIX
CYIIECTBY 3aJladydl METOJOB pEIICHHs, MPHOOPETEHUEM HAaBBIKOB, HEOOXOAMMBIX IS
CO3HATENLHOTO MCIIOIb30BAHMS MAaTEMAaTHUECKOI0 anmapara.

[IperonaBanrie MUCHMIUIMHBI TPEAyCMaTPUBAET ClieAylomue (HOpMBI OpraHU3alUuN
yueOHOro mpoliecca: JeKIUH, J1a0opaTOpHbIe padOThI, IpaKTUYECKHUE paboThI, KypcoBas padoTa,
camocTosTelbHas padoTa 00yJaroIerocs.

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

OO0mast TpyA0eMKOCTh OCBOSHUS IMCIMILIUHBI COCTABISCT 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()OPMALIMOHHBIX TEXHOJIOTUAX, UX MECTE U POJIH
B MH)KEHEPHOU JIEATEIBHOCTH, a TaKKe MPUOOPETeHHE MPAKTUYECKUX HABBIKOB MCIIOIb30BAHUS
MHCTPYMEHTAIBHBIX cpeacTB (SMathStudio) st aBToMaTn3anuy BEIYUCICHUN, MOJICITMPOBAHUS
1 00pabOTKH NaHHBIX MTPU PELICHUH MPOPECCHOHATBHBIX.

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 ITUCHMIUIMHBI OOyYaroOUIMics 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 MMOKCKaA, 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 MHTEJIJIEKTA

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 aJITOPUTMBbI
pelieHus 3a1a4 B 00J1aCTH COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJIOTHM

OIIK-6.B.1 Bnaneer HaBbIKaMH pa3paboTKu

KOMIICTCHIINHU 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 OI1
JluctumiimHaa MOXKeT 0a3upoBaTHCS HAa 3HAHUSX, paHee MPUOOPETEHHBIX 00yUYaIONTUMUCS

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

— «Maremaruka. AHAIUTHYSCKAS TSOMSTPHA M TUHCHHAS anre6pa»,

— «Dusukay,
— «HMadopmaTukay,
— «AdropuTMH3aNUs U 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 ),
— «Teopernyeckasi MEXaHUKA),
— «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
N4
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:
nexuun (J1), (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.
madd. 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. [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. O0mas xapakTepucTHKa U HHTepQeiic
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 ECCUOHAIBHON 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 congepkanue pas3iesioB 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 mpousBoactsom (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 00eCIeYeHHH.

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 CPE/ICTBA.

2 CoBpemennble MareMmatundeckue mnakersl (Mathcad, Matlab,




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

byHKIHH.
Omnpenenenne u co3ganue mMaccHBoB. Ornepanuy ¢ MaTpULAaMH

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. besamomymnbpHOE
MporpaMMUpOBAaHKE:  JIMHEWHBbIC, pasBerBisromuecs  (if),
mukinuaeckue  (for,  while)  amropurmel.  MogynsHOE
POrpaMMHUPOBAHUE: MOMTPOrpaMMbI-QyHKIHH. Pemenue

HEJIMHEHHBIX ypaBHEHUHU (root). PermeHue cucteM ypaBHEHUH.
Pemennie 0OBIKHOBEHHBIX Ju(QepeHInaNbHbIX YpaBHEHUI

(odesolve). OcHOBBI peleHus: ONTUMHU3AIMOHHBIX 33/1a4.

4.3. Tlpaktuyeckue (CeMUHAPCKUE) 3aHATHUS
TeMmbl MpakTUUECKUX 3aHATHIA U UX TPYAOEMKOCTb IPUBEECHBI B TAOIUIIE 5.

Tabmuna 5 — [IpakTuyeckue 3aHATHS U UX TPYJOEMKOCTb

No
/o

TeMbl MpakTHYECKUX
3aHATUN

@DopMBbI TPAKTUIECKUX

N3 Hux Ne
NpaKTHYECKOH | pa3zerna
HOATOTOBKH, | MCIHII
(gac) JIVHBI

TpyrnoeMKOoCTb,

3aHATUH (gac)

Cemectp 3

ITonck, ananus u
Bepudukanus
npogecCuOHAITBHON
uHpOpMaILUU B CETH
WNurepuer. Pabora c
9BbC

Pentenne 3amau 4 1

Brmomaenune
omnepauui ¢
BEKTOpPaMH U
KOMIIIEKCHBIMH
qHucIIaMHu

Penrenne 3amau 5 2

Onpenenenue u
HCIOJIb30BaHNE
MIPOU3BOJHOMN
GbyHKIUYU 1715
peleHus
OIPENIEIIEHHBIX 3a1a4
B SMathStudio

Pemenue 3amag 4 2

Onpenenenne u
HCIIOJIb30BaHUE
ornepanuu
WHTETPUPOBAHUS TSI
peueHus
ONpeAeIEHHBIX 3a0a4

Pemenue 3amay 4 2




| B SMathStudio

Bcero

17

4.4. JlabopatopHble 3aHATUS

Tembl 1a00paTOPHBIX 3aHATUHN U UX TPYIOEMKOCTb IIPUBEACHBI B Ta0HIIE .

Tabmuua 6 — JlabopaTopHbIe 3aHATHS U UX TPYJOEMKOCTb

N3 Hux No
Ne HaumenoBanne 1abopaTopHbIX padboT TpynoeMKOCTS, | MPaKTHIECKOH | pasiena
/o (gac) MOJTOTOBKH, | JHMCIIHI
(gac) JIMHBI
Cemectp 3
1 Brprunciienne MaTeMaTH4eCKUX BBIPAXEHUN B 4 5
nakete SMathStudio
5 JleiicTBus Hax MaTpuiiamu. Pelienust cucrem 4 5
JIMHENHBIX alNreOpanyecKux ypaBHEHHM
3 | [loctpoenue rpadukoB GyHKIMI 5 2
PemeHne HEKOTOPBIX BHJIOB YPABHEHUN H
4 - . 4 2
cucteM ypaBHenuii B SMathStudio
Bcero 17

4.5. BeInoiHeHNe KypCcOBOTO POEKTa/ KypCOBOU pabOTHI
Lenp xypcoBoit paboTsl: Llens KypcoBoil pabOThI: 3aKperieHHe 3HaHUM, pa3BUTHE
YMEHUH U HABBIKOB, MMOJTYYEHHBIX Ha JCKIIMOHHBIX U Ja00OpaTOPHBIX padoTax

[IpumepHbIe TeMBI 3a/1aHUK HA KypCOBYIO paboTy npuBeaeHsl B paznaeine 10 PII/I.

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

Tabnuna 7 — Bunbel caMmocTosTenbHON pabOThI U €€ TPYAOEMKOCTh

. Bceero, | Cemectp 3,
Bun camocrositensHOI paboTh
yac yac
1 2 3
M3y4eHne TeOpeTUUECKOro MaTepuana
20 20
nucturuael (TO)
KypcoBoe npoextuposanue (KII, KP) 10 10
PacuetHo-rpaduueckue 3ananus (PI'3)
Brimonnenue pedepara (P)
ITonroroBka K TeKyIeMy KOHTPOJIIO 5 5
ycneBaemoctu (TKVY)
Jlomamnee 3amanue (J13)
KonTponbubie pabotsl 3a0uHnKoB (KP3)
IToaroroBka K MpoMeXyTOYHOU 5 5
attectrauuu (ITA)
Bcero: 40 40




5. IlepeueHnb y4eOHO-METOAMUYECKOTO 0OECIICYCHHUS

JUISL CAMOCTOSTEITLHOM PabOThI 00YUAIONMIUXCS TTO TUCIUIUIMHE (MOTYITIO)

Y4eOHO-MEeTOINYECKHE MaTepuallbl ISl CAMOCTOSTENIbHOW paboThl 00y4aromuXxcs yKa3aHbl B

IL.II. pa3zaenoB 6-11.

6. IlepeueHb MeUaTHBIX U AIMEKTPOHHBIX YUEOHBIX U3TAHUI
[lepedeHpb nevaTHBIX U SJEKTPOHHBIX Y4eOHBIX M3/IaHUH MpHUBEIEeH B TadIuUIe 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U JIEKTPOHHBIX YUEOHBIX U3JaHHIM

Tudp/
URL agpec

bubnuorpaduyaeck
asi CChIIKA

KomrgectBo
AK3EMILBIPO
BB
OHoOImMoTeEKE
(xpome
ANIEKTPOHHBI
X

9K3EMILTIPO
B)

https://e.lanbook.com/book/469007
Peosicum docmyna: onst asmopu306aHHbLX noavzosameinet

HNudopmanmoHnsle

TEXHOJIOTHH : Y4eOHHUK
mis BysoB / . A.
bapxatoBa, A. IO.
MopozoBa, II. C.
Ceuzepckas, JI. Bb.
Xeran ; oJ1
penaxuueit H. U. Iak.
— Cankr-IlerepOypr :
Jlans, 2025. — 208 c.
— ISBN 978-5-507-

52548-5. —  Teker :
ANEKTPOHHEIH // JIaHsb :
3JIEKTPOHHO-
6ubnuoreyHas
cUcTeMa.
https://e.lanbook.com/book/400232 Bormanosa, C. B.
Peosicum docmyna: 0na asmopu3o8aHHbIX NOb3068ameIell NupopmanmoHHbIe

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

ANEKTPOHHEIH // JIaHsb :
3JIEKTPOHHO-
6ubnuorevyHas
cucTeMa.

https://e.lanbook.com/book/447302

Peorcum docmyna: ons asmopu3z06aHHbLX noavzosameinei

OuxoB, B. ®. Math
CAD u Python:
oOyueHune 1o
texHonoruu STEM
y4eOHOoe mocoOue ist
By30B / B. ®@. Oukos,
A. U. TuxoHnoB. — 2-¢
u3n., crep. — CaHkT-
IerepOypr : Jlaus,
2025. — 472 c¢. —
ISBN 978-5-507-
52311-5.—  Tekcr :
DIIEKTPOHHBIH // JIaHs :
9JIEKTPOHHO-




OubanoTeYHas
cucTeMa.

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

id=108 HEDKEHEPHBIX  3aj1ad
Peoicum docmyna: 015 a6mMopus06antblx NOIb306aMeNell B SMathStUd'g :
nmabopaTOPHBIHA

npaktukym / E. IO.
Baraesa, H. JI.
I'peuxun, B. O.
Iumnakos ;  C.-
ITerep6. roc. yH-T
a’POKOCM.
npudOpOCTpOCHHS. -
DJIEKTPOH. TEKCTOBBIE
JIaH. - CaHkT-
[etepbypr : W3p-Bo
I'VAIL 2025. - 100 c.

7. IlepeyeHb IEKTPOHHBIX 0Opa30BaATEIBHBIX PECYPCOB
nH(}OPMaLIMOHHO-TEIIEKOMM YHUKAITMOHHOM ceTu « IHTepHeT»
[lepeuens AIIEKTPOHHBIX 00pa3oBaTEeNbHBIX pecypcoB MH(}OpPMaLOHHO-
TEJIEeKOMMYHUKAaMOHHONW ceTn «MHTepHeT», HEOOXOOUMBIX MJii OCBOCHHUS TUCIHUILIAHBI
npuBezeH B Tabnuue 9.

Tabmuua 9 — IlepedyeHb 3JIEKTPOHHBIX O0pa30BaTEIbHBIX PECYpPCcOB HH(POPMALUOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTn «HTepHEeT»
URL anpec HaumenoBanue

Marepuansl JUIsL  BBINOJIHEHUS JTa0OpaTOPHBIX, MPAKTUYECKHX U
KypCOBBIX paboOT, BapHaHThl s UX BBIIOJHEHMs, a TaKxKe
https://pro.guap.ru/ AIICKTPOHHBIN JICKIMOHHBI MaTepHall MO TUCHHUILUIUHE Pa3MEIaloTCs
Buytpu DOUOC T'VAIl «/HTerpupoBaHHas  cpena OOydYeHHUS» B
TE€YeHHE yueOHOro ceMecTpa

TecTupoBaHust i MPOBEACHHUS KOHTPOJBHBIX PabOT, a Takxke s
https://Ims.guap.ru MPOBEICHUS TIPOMEKYTOYHON aTTECTAllMd Pa3MENIAloTCS B CHCTEME
nucTaHonHoro ooyuenus 'Y AII B TedeHne yaeGHOTO cemectpa

8. Ilepeuenr MHPOPMAITMOHHBIX TEXHOJIOTUI
8.1. [lepeyeHp mporpaMMHOr0 0OeCHeueHUs, HCIOJIb3YEMOT0 TMpPH OCYIIECTBICHUU
00pa30BaTENILHOrO MpoLEcca M0 AUCLHUILINHE.
[lepeuyeHp uCnonbp3yeMoro NporpaMMHOro odbecnedeHus npejacrasieH B Taduuue 10.

Tabmumna 10— [TepeueHsr mporpaMMHOTO 00€CIICUCHIS

Ne m/m HanmenoBanue

DnekTpoHHas uHGOpMamoHHO-o0pa3oBarenbHas cpea ['YAII «MHrerpupoBaHHas
cpena ooyuenus» (https://pro.guap.ru/) pazpaborana corpyaaukamu ['Y AIl (BBeneHa B
skcrryatanuio npukazom ['YAIT ot 06.06.2017 Ne 05-215/17), nepeueHs Moaynei u
uX (QYHKIIMOHAILHOE Ha3HAYCHHE U3JI0XKEHBI 1o cchiake https://guap.ru/it/system/iso

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

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

D

LibreOffice 5 (JInnensus LGPLV3)

5 SMathStudio cBob6oHO# pacnpocTpaHsieMoii IPOrpaMMHOE 0OecTieUeHHE



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

8.2. Ilepeuenp UH(POPMALOHHO-CIIPABOYHBIX CUCTEM,HCII0JIb3YEMBIX npu
OCYIIECTBJICHUH 00pa30BaTEILHOTO MpOoIiecca Mo AUCIUIIITHHE

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

Tabmuna 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

Ne i/ HaumenoBanue

1 DBC «Jlanwy» (https://e.lanbook.com/), nocTyn uepes aTUUHBIN KAOMHET YUTATEIS
ouobmmorexu ['Y Al a Taxxe no IP -agpecam 'Y AII
OnekTpoHHbd Katanor Oubmmorexku ['YAII ¢ goctymom k 0a3e MOTHOTEKCTOBBIX

2 u3panmii (https://lib.guap.ru), mocrym uepe3 aMUHBIA KaOWHET YMTATENsT OHMOIHOTEKH
I'VAII

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

9. MarepuanbpHO-TeXHHYECKast 6a3a
CoctaB  MaTepUAIbHO-TEXHUYECKOH  0a3bl, HEOOXOMUMOW Ui  OCYIIECTBIICHUS
00pa30BaTeILHOTO MpoIiecca MO TUCIUIUIHHE, IPECTaBICH B Tabmuiel 2.

Ta6mmma 12 — CoctaB MaTepUaibHO-TEXHHUECKOM 0a3bl

Ne HaumenoBaHue cocTaBHOM yacTu Howmep aynutopuu
n/n MaTepHATbHO-TEXHUYECKOU 0a3bl (mpu HEOOXOMMOCTH )
1 | MynsTumenuiinas JIEKIUOHHAS ayauTOpHS:

Crnenuani3upoBaHHass ~ MeOelb, TEXHHUUYECKHE  CpEJICTBA
o0y4eHHs, CiIyXamme Juid  T[PeICTaBICHUS  y4eOHOH
nHpopmauu OOJIBITION ayJUTOPUH; Habop
JEMOHCTPAIIMOHHOTO 000PY/IOBAHHS.

Obecneuen JOCTYI B JIEKTPOHHYIO
nH(opManmoHHo-o0pazoBatenbHyo cpeny ['VAII mo Ttouke
nocryna Wi-Fi.

2 | JJaboparopusi KOMITBIOTEPHOTO MOJICITHPOBAHUS:

— CHeUualIu3upoBaHHas MeOeb;

— TEXHUYECKHE CpelncTBa  OOydYeHHs, CHyXKamme JUis
MIPEJCTaBICHUS yueOHO UHpOpMaLny; naHelb 21-12, 21-13 (ym.
MHTEPAKTUBHAsI/TEJIEBU30D;

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

Obecneuen JOCTYI B JIEKTPOHHYIO
nHpopManmonHo-o0pazoBatenpHyr0  cpeny [ YAIlI 1o
JIOKAJIbHOW BBIYMCIIUTEIBLHON CETH.

bonbmiass Mopckas,
.67, mut. A)

10. OueHouHbIe cpeACTBA ISl IPOBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIEHOYHBIX CPEIACTBIJIA TPOBEJACHHUS IPOMEKYTOYHOW aTTEeCTaIlluu
oOyJaronuxcs Mo AUCHUIUINHE PUBEACH B Tadnuie 13.
Tabmuma 13 — CocTaB OIEHOYHBIX CPEACTB Il MPOBEICHHS MPOMEKYTOYHOH aTTeCTaIlnN

By npomexxyTo4HOM aTTecTalnun [lepedyeHp OLICHOYHBIX CPEACTB
JuddepenurpoBanHbIii 3a4€T Tectsl.
DKcrepTHas OIICHKa Ha OCHOBE TPEOOBaHUH K
Brinonnenue KypcoBoii paboThl COJIep’KaHUI0 KypCOBOI paboTHI 1O
JUCIUILINHE.



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

10.2. B xauecTBe KpUTEpPHUEB OIICHKH YPOBHSI CPOPMHUPOBAHHOCTH (OCBOCHUS)
KOMIIETCHIIMA OO0y4YaloNIUMUCS TPUMEHSETCS S5-0aTbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenue cemectpa MOXKET MCIOIB30BATHCS
100-0amnpHast ~ mKajma ~ MOAYJBHO-PEUTHHTOBOW  CHUCTEMbl ~ YHUBEPCUTETa,  IpaBHIa
UCIIOJIb30BaHUsI KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJIbHBIM HOPMATHUBHBIM aKTOM
'YAIL
Ta6mmma 14 —Kpurepun orieHkn ypoBHsI ChOPMHUPOBAHHOCTH KOMITCTCHITUHA

OI11eHKa KOMITETEHIUN

XapakTeprucTrka c()OPMUPOBAHHBIX KOMIIETEHLMIA
5-0ayuipHad IIKaIa PAKTep (op

OO0yyJarommiics:

— TJIyOOKO U BCECTOPOHHE YCBOMJI MPOrPaMMHBIA MaTepHal;

— YBEPEHHO, JIOTUYHO, ITOCJIEIOBATEILHO M TPAMOTHO €TI0 U3J1araeT;

— ONMUPAsICh HAa 3HAHHUS OCHOBHOM W JIONMOJIHUTEIBHOW JIUTEpaTypHl,
«OTJIMYHO) TECHO CBSI3bIBAET YCBOCHHBIC HAYUYHBIC MOJOXKEHHS C MPAKTUUYECKOU
«3a4TEHO» JEATEILHOCTHIO HAIIPaBJICHUS;

— yMes0 000CHOBBIBAET U AprYMEHTHUPYET BbIJBUTAEMbIE UM UJIEH;

— JIeJaeT BBIBOJIBI M 0000IIECHHMS;

— CBOOOJTHO BJIQJIEET CUCTEMOM CIEUATU3UPOBAHHBIX MIOHATUM.

— npaBWwIbHO BBIMOIHWI OT 90% 10 100% TecToBBIX 3aaHUM.

OO6yuarommiics:

— TBEPJI0 YCBOWJI MPOTPAMMHBIN MaTepual, TPaMOTHO H IO CYIIECTBY
M3JIaraeT ero, ONMupasiCh Ha 3HAHUS OCHOBHOM JIUTEPATYpHI,

— HE JIONYCKAaeT CYIIECTBCHHBIX HETOYHOCTEH;

«XOPOILIOY — YBSI3BIBACT YCBOCHHBIC 3HAHUS C MPAKTHYCCKOW JESITEIBHOCTHIO
«3a4TeHO» HaIPaBJICHUS;

— apTYMEHTUPYET HAYIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOIBI M 000OIIIEHHS;

— BJIaJICCT CHCTEMOM CIIeHaIM3uPOBAHHBIX TTOHITHH.

— IpaBUWJIBLHO BBRIMOJIHIWI OT 70% 10 89% TECTOBBIX 3a/1aHUM.

— o0yyarouuiicss yCBOWJI TOJIbKO OCHOBHOW IPOrpaMMHBIA MaTepual,
II0 CYWIECTBY M3JIAaraeT €ro, OMMpasCh HA 3HAHUSA TOJBKO OCHOBHOM

JUTEpaTyphl;
— JIOIyCKaeT HEeCYIECTBEHHbIE OIIMOKN U HETOUHOCTH;
«y/IOBJIETBOPUTENILHOY» | — MCIIBITHIBAET 3aTPyJHEHUS B MPAKTUYECKOM IPUMEHEHUM 3HaHUMN
«GAYTEHO» HaIpaBJICHUS;

— cnabo apryMEeHTHPYET HayYHBIE MTOJI0KEHHUS,

— 3aTpynHseTcs B GOpMYJIUPOBAHUHU BBIBOJOB M 00OOIIECHU;

— YaCTUYHO BJIQJICET CUCTEMOM CITEIMATTM3UPOBAHHBIX MOHITHH.
— IPaBUJIbHO BBIMOIHWI OT 51% 10 69% TecTOBBIX 3a/1aHUM.

— o0yyarouuiicss He YCBOWJI 3HAYUTENBHOM YacTH MPOTPAMMHOIO
MaTepuana,
— JIOTYCKAaeT  CYIIECTBEHHbIE  OMMOKM W  HETOYHOCTH  TIpH
«HEYIOBJIETBOPUTENILHOY» | PACCMOTPEHUH IIPOOJIEM B KOHKPETHOM HalpaBIeHUH;
«HE 3aUTCHO» — UCTIBITHIBAET TPYAHOCTH B MPAKTUYECKOM MPUMEHEHUH 3HAHHIA;,
— HEe MOKET apryMEHTUPOBATh HAYYHBIE MOJOKECHHUS;
— He GOpMYITUPYET BEIBOJAOB M 0000IIEHUH.
— IPaBUJILHO BBIMOJIHII MeHee S51% TECTOBBIX 3aJIaHUM.

10.3. TumnoBbie KOHTPOJIbHBIC 33aHUS WIIK MHBIE MaTePUAIIBI.
Bormpocs! (3agaun) nmst sKk3ameHa mpeIcTaBlieHbl B Tadimie 15.

Tabmuia 15 — Borpocs! (3amaun) 115 9K3aMeHa

Kon

Ne /i [Tepeuens BompocoB (3a1a4) AJsl IK3aMeHa
WHANKATOpa

Y4eOHbIM MJIaHOM HE IPEIYCMOTPEHO




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

Ta6mmma 16 — Boripocs! (3amaun) mist 3aueta / audd. 3adera

Ne /i [Tepeuens BompocoB (3ama4) aus 3a4dera / qudd. 3adera

Kon
WHJUKAaTOpa

Y4eOHbIM MJIaHOM HE IPEyCMOTPEHO

B TabauIte 17.
Ta6mmma 17 — [lepedenb TeM I BBITTOJIHEHHS KYPCOBOTO IMPOEKTAa / KYpCOBOM pabOThI

[lepeuens Tem ISl BHITOTHEHHUSI KypCOBOIO MPOEKTa/ KypCcOBOM pabOThl MpEeCTaBIICHBI

Ne i/t

paboThl

[TpumepHBIii TepedeHb TeM IS BBITOJIHEHUS KYPCOBOTO MPOESKTa/ KypCOBOM

napaMeETpoOB TEXHOJIOTMYCCKOI'0 IMpouecca

Pa3paboTka aBTOMAaTH3UPOBAHHOTO paboyuero MecTa HHXKeHepa It pacyera

SMathStudio

UucnaeHHOe MOJICIMPOBAHUE TUHAMUYECKOTO OOBEKTa YIIPABICHUS B CPEIC

Bompocsr

MpeACTaBICHBI B TaOnwuIe 18.

Tabmuna 18 — [IpuMepHbIi IepeYeHb BOPOCOB JJIsI TECTOB

AJi1 IMPOBCACHHUA HpOMe)KYTO‘IHOI\/JI arreécralliu B BHAC TCCTUPOBAHUA

. Kon
Ne n/nn ITprMepHBIii TepeueHb BOIPOCOB Ul TECTOB
MHAMKATOpa
1 Tun) 3amanne KOMOMHUPOBAHHOTO THUIIA C BRIOOPOM OJHOTO BEPHOTO
OTBETa U3 YEThIpeX MPEUI0KEHHBIX U 000CHOBAHUEM BBIOODA.
Wucrpykuus: IlpounTtailiTe TEKCT, BbIOEpUTE IpaBUIIbHBIA OTBET HU
3aIUILIUTE apryMeHTHI, 000CHOBBIBAIOLINE BbIOOp OTBETa
VYKkaxure, Kakas U3 IEPEUUCICHHBIX CUCTEM OTHOCUTCH K Kiaccy ERP
1 (Enterprise Resource Planning)
A) AutoCAD
b) SAP ERP
B) SMathStudio
I') Kaspersky Anti-Virus
[IpaBunbHBIN OTBET: b
2 tun) 3azaHue KOMOMHHMPOBAHHOIO THIMA C BBIOOPOM HECKOJIBKUX
BAapHaHTOB OTBETa W3 MPEJJIOKEHHBIX U Pa3BepHYTHIM O0OOCHOBAHHEM
BbIOOpA.
Wuctpykuusa: Ilpounraiite TekcT, BblOepuTe mnpaBuiabHble BapuaHThl | YK-1.3.1
OTBETA U 3aIUIINTE apryMEHThI, 000CHOBHIBAIOIIKE BHIOOP OTBETOB.
VYkaxkuTe, Kakue U3 NepedrcIeHHbIX CUCTEM OTHOCSITCS K KJlaccy
2 SCADA (Supervisory Control and Data Acquisition)?
A) MATLAB
B) Trace Mode
B) MasterSCADA
I') SMathStudio
1) WinCC
IIpaBunbHble oTBETHL: b, B, /]
3 tun) 3agaHue 3aKpHITOrO TUIA HA YCTAHOBJIEHHE COOTBETCTBUS.
WHcrpykunsa: IlpounTtaiite TEKCT M ycTaHOBUTE cooTBeTcTBHE. K
3 KOKJIOW  TO3WIMU, JaHHOW B  JIEBOM  CToJIOlle, TomOepuTe

COOTBETCTBYIOIIYIO MO3UIIMIO B IPABOM CTOJIOLIE.
YcTaHOBHUTE COOTBETCTBUE MEXKIY KIIACCOM MH(OPMALIMOHHBIX CUCTEM U
VX Ha3HAUYEHUEM




Knacc UC Haznauenwne

CAD 1 VYnpasneHnue npou3BOACTBEHHBIMU
MPOIIECCaMH B PEaJIbHOM BpEMEH
b) CAM 2. KOHCTpyKTOpCKOE NPOEKTUPOBAHUE
B) 3 TexHonornueckast moAroTOBKa

A)

CAE
MIPOM3BOJICTBA (YIPaBICHUE CTAHKAMM )
I SCADA 4, WmxeHepHbIie pacyeThl U aHAIN3
3anummuTe BRIOpaHHBIC MM (PBI 0] COOTBETCTBYIONIMMU OYKBaMU
A b B r
Ortger:
A b B r
4. 1. 2. 3.

4 tun) 3ajaHue  3aKpbLITOr0O  TUOA  HAa  YCTaHOBJIEHUE
[10CJIe/I0BATEIbHOCTH.
Nucrpykuusa: [IpounTtaiiTe TEKCT M YCTAaHOBUTE IOCIIEIOBATEIBHOCTD.
3anuIInuTe COOTBETCTBYIOLIYIO —IIOCIIEIOBATEILHOCTE OYKB — ClieBa
HaIpaso.
YcTaHoBHTE NPaBUIbHYIO ITOCIIEA0BATENLHOCTh 3TAllOB KPUTUYECKOTO
aHann3a HHQOPMAIH U3 UHTEPHET-UCTOYHUKA
A) IIpoBepka akTyainbHOCTH (J1aTa MyOJIUKAIIIH)
b) Ouenka aBTOpUTETHOCTH aBTOPa M UICTOYHUKA
B) Ilouck noaTBep)xIeHU B HE3aBUCUMBIX MCTOUHUKAX
I') ®opmynupoBaHue BbIBOJA O JOCTOBEPHOCTH
Buecure B Ta0nMily COOTBETCTBYIOIIYH IIOCJIENOBATEILHOCTE OYKB
cieBa TanpaBo. | | ‘ ‘
Ortger:

| B | A | B | D |

5 tun) 3agaHue OTKPBITOrO TUIIA C Pa3BEPHYTHIM OTBETOM.

WNucrpykuua:  IIpounTtailTe TEKCT W 3alMINATE  Pa3BEPHYTHIN
000CHOBaHHBIH OTBET.
Onummre kiaaccupukauo HHOOPMAIMOHHBIX TEXHOJOTHH Mo cdepe
MPUMEHEHHUS], CIIOCO0y peanu3al U TUILY 00pabaThIBAEMbIX JaHHbBIX.
[IpuBenure mnpuMmepsl U3 OONACTH ABTOMATU3ALMHM TEXHOJOTHUECKUX
MIPOLIECCOB JUISl KAXKJI0M KaTeropuu.

Otget: Ilo chepe nmpumenenuss UT nenarcs na CAD/CAE/CAM nmns
aBTOMAaTHU3AlUU MIPOEKTUPOBAHUS (SMathStudio, AutoCAD),
SCADA/MES/ERP mis ynpasnenus npousBojctsoM (Trace Mode, SAP
ERP) u oducusie UT mist nokymenToobopoTa. [1o criocoOy peanuzanuu
BBIICJIAIOT  LIEHTpaJIM30BaHHBbIE  (MeWH(pelMbl, celiyac  penako),
JereHTpanu3oBaHHble KineHT-cepBepHble (SCADA: cepBep coOupaer
JlaHHbIe, KIMEHT IMOKa3bIBaeT orneparopy) u cetesble/obnaunbie (I1loT-
w1aTGopMbl ISl yaaneHHOro MoHuTopuHra). [1o tumy oGpadaTeiBaeMbIx
JaHHBIX  pasnuyaoT yuciaoBele UWT  (MaTemartmueckue MakeThl
SMathStudio, MATLAB), TEKCTOBBIE UT (cucreMbl
JToKyMeHTooOopoTa, Oasbl 3HaHmii) u Tpadudyeckue UT (CAD pnsa
yepTeKel 1 MHEMOCXEM).

1 tun) 3aganne KOMOMHUPOBAHHOTO THUIIA C BBIOOPOM OJHOTO BEPHOTO
OTBETa U3 YEThIPEX MPEUIOKEHHBIX U 000CHOBaHHEM BHIOOPA.
WNuctpykuus: [IpounTaiite TeKCT, BRIOEpUTE MPABUIBHBIN OTBET U
3aMUIIUTE apryMEHThl, 000CHOBBIBAIOIIME BHIOOP OTBETA

YK-1.V.1




VYkaxure, Kakoil HHCTpyMEHT Ha ocHOBe M mo3BoisieT aBToMaTu4ecKu
CO3/71aTh KPaTKOE COJIEpKAHNUE HAYYHOM CTAaThU MO AaBTOMAaTH3aLUU

A) AntuBupyc Kacniepckoro

b) SMathStudio

B) ChatGPT wnu nomo6nas LLM

I') AutoCAD

[IpaBuibHbIN OTBET: B

2 tun) 3amaHue KOMOMHHMPOBAHHOTO THIA C BBIOOPOM HECKOJIBKUX
BApHAHTOB OTBETa W3 MPEIJIOKEHHBIX U Pa3BEpHYTHIM O0OOCHOBaHHEM
BbIOOpA.

Wuctpykuusa: Ilpounrtaiite TekcT, BbIOEpUTE MpPaBUIbHBIE BapUaHTHI
OTBETa U 3aIUIINTE aPTyMEHTHI, 000CHOBBIBAIOIINE BEIOOP OTBETOB.
VYkaxure, kakue Metoasl UM npuMeHsroTCs 1U1s1 aBTOMaTH4ECKOU
KJIacCU(UKAIUM UHIMICHTOB HA ITPOU3BOJICTBE TI0 KaTErOpHUsIM (aBapus,
0TKa3 000pyIOBaHUs, YeJIOBEUECKU (haKkTop

A) Pemaromue nepesbs (Decision Trees)

b) Metoz onopHbix BeKTopoB (SVM)

B) CoprupoBka my3sIpbKoM

I') Heiiponnsie cetn KinaccupuKammm

1) Meron Monte-Kapio

[IpaBuibHbIe OTBETHI: A, b, I’

3 tumn) 3agaHue 3aKPHITOrO THIA HA YCTAHOBJICHUE COOTBETCTBHUSI.
WNucrpykuus: [IpounTaiiTe TEKCT U yCTaHOBUTE COOTBETCTBUE. K
KQKJOU TTO3UINH, TAHHOW B JICBOM CTOJIOIIE, TOI0EpHUTE
COOTBETCTBYIOIIYIO MO3UIIMIO B IIPABOM CTOJIOIIE.

YcTaHOBHTE COOTBETCTBHE MEXKTY 3a1aueii 00paboTku nHpopMayu u
metonoM U st ee pemenust

3anaya Merox 1
A) | ITouck
CEMaHTUYECKU 1 BekTopHbie aMOeITMHTH 1 KOCUHYCHAsI
ONMM3KUX " | 6nmM30CTh
MaTEHTOB
b) | ABromaruueckas
pyOpuKamus 2. | Knaccudukanus (SVM, HelipoceTn)
cTaTeu
B) | Boinenenne em Tematuueckoe moaenuposanue (LDA,
13 MaccuBa 3. .
BERTopic)
JTOKYMEHTOB
I') | U3Bneuenue
KITFOYEBBIX 4. | YAKE!, KeyBERT, RAKE
TEPMUHOB
3anumuTe BEIOpaHHBIE IMUQPHI MTOJ] COOTBETCTBYIONTUME OYKBaMU
A b B r
Otser:
A b B r
1. 2. 3. 4.
4 tumn) 3agaHue 3aKPHITOTO THUIIA HA YCTAHOBJICHUE
MOCJIeI0BATEIbHOCTH.

Nucrpykuus: [IpounTaiiTe TEKCT M yCTAHOBUTE MOCIIEN0BATEIBHOCTD.
3anuimre COOTBETCTBYIOLIYIO TIOCIEI0BATENIBHOCTh OYKB ClIeBa
HaIpaso.




YcTaHoBUTE MOCIE0BATEIBHOCTE ATANoOB npuMeHenuss LLM st
CyMMapH3aliyd Hay4YHOU CTaThU [0 aBTOMATU3ALNH

A) Pazouenue Tekcra Ha yactu (chunking) ¢ yyeTom orpaHu4eHHS 10
TOKEHaM

b) [Togaua 3anpoca k LLM ¢ uHcTpyKIuel (prompt) Ha CyMMapu3aIuio
B) U3Bneuyenue nosnnoro tekcta us PDF

I') Ounctka TekcTta OT Mycopa (CChUTKH, KOJIOHTUTYIIbI)

) O0bennHeHne CyMMapu3uPOBAHHBIX YaCTEH B UTOTOBYIO aHHOTAIUIO
Buecure B Ta0IMIly COOTBETCTBYIOILYIO IOCIEA0BATEIHHOCTH OYKB
CJIEBA HAIIPABO.

OTtBeT:

. B | n 1 AN | B | m ]
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5 tun) 3agaHue OTKPBITOrO TUIIA C Pa3BEPHYTHIM OTBETOM.

Nuctpykuusa:  Ilpouwralite TEKCT M 3alUIUMTE  Pa3BEPHYTHIN
000CHOBaHHBIH OTBET.
Bam nHeobxomaumo mnpoaHanuzupoBaTh 100 oT4eTOB 00 HCHIBITAHUSIX
o0Opy/lOBaHUsT M BBIACINUTH HAMOOJEEe YACThIC MPUYUHBI OTKA30B.
[Ipemioxure  METOAMKY  aBTOMAaTU3allMd  3TOr0  Ipolecca ¢
ucnosib3oBanueM meronoB N (kmacrepuzanusi, U3BIEUEHUE KITIOUEBBIX
CIIOB, TeMaTU4YeCcKoe MojenupoBanue). ONUIIKUTE MOCIEA0BATENbHOCTh
JENUCTBUA U NHCTPYMEHTHI.

OtBetr: Metoauka BKIIIOYAET YEThIPE MNOCIEA0BATENbHBIX ITaNa: CHayalIa
¢ momomnipto 6ubmmoreku pdfplumber Ha Python u3Bnekaercs Tekcr u3
100 PDF-otyetoB, 3atrem MetogoM YAKE! uaun RAKE Brigensrorcs
KITFOUEBBIC CJIOBA M TEPMHHBI (HAPUMED, IIEPETPEBY», «BUOPALIUS).
Jlanee npumensierca Tematuyeckoe Mojaenupoanue LDA  wnm
BERTopic misi aBTOMaTH4ecKol KJIacTepu3alii OTYETOB 0 TeMaM, U
HaKOHEI] CTPOUTCS TUCTOIPAMMa YaCTOThI PUYUH OTKA30B, MOCIE YEro
AKCIEPT UHTEPIPETUPYET MOTYICHHBIE KIIACTEPHI.
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1 tun) 3aganue KOMOMHHUPOBAHHOTO THIA C BHIOOPOM OJHOTO BEPHOTO
OTBETAa U3 YETHIPEX MPEUI0KEHHBIX U 000CHOBaHUEM BhIOOpA.
Wnctpykuus: Ilpounrtaiite TekcT, BBIOEpUTE MpPABUIbHBIA OTBET H
3aIUIINATE apryMEHTHI, 000CHOBBIBAIOIINE BBIOOD OTBETa
VYkaxure, kakoi mnpusHak HE sBisgercs KpurepueM IOCTOBEPHOCTH
HayYHO-TEXHUYECKON MHPOpPMAIIUU B UHTEPHETE

A) Yka3zaHue opranusanuu-pa3paboTunka TEXHOIOTUU

b) Ccpbuiku Ha epBUYHbIE UCTOUHUKH UJIM PE3YJIbTAThl UCIIBITAHUN

B) Bonbioe konuyectBo opdorpapuueckux omudoK 1
HenpodeccuoHambHas JIEKCHKa

I') Ilybnukamus B opUIMaIbHOM XypHaJle, UHASKCUPYEMOM B Scopus
[IpaBunbHbI OTBET: B
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2 tun) 3ajaHue KOMOMHHMPOBAHHOIO THMAa C BBIOOPOM HECKOJBKUX
BApHAHTOB OTBETa U3 MPEJJIOKEHHBIX U Pa3BepHYTHIM 00OCHOBAHHEM
BbIOOpA.

Wucrpykuus: IlpountaiiTe TeKcT, BbIOEpUTE NpPaBUIbHBIE BapHUaHTHI
OTBETA U 3aIUIINTE apTyMEHThI, 000CHOBHIBAIOIIKE BHIOOP OTBETOB.
VYKaxure, Kakue U3 NepEeYUCICHHBIX IPU3HAKOB YKa3bIBAIOT HA
MIOTEHIIMAJIbHO HEAOCTOBEPHBIN HAYYHO-TEXHUYECKUI HCTOUHUK

A) OtcyrctBue undopmaruu o0 aBTope u ero agphumuanuu

b) Hannuue ccbulok Ha NEPBUYHBIE UCCIIEIOBAHUS U IaHHBIE
JKCIIEPUMEHTOB

VYK-1.V.3




B) DmonmonanbHO okpanieHHbIe HOPMYTUPOBKH (CEHCAIHs, TTPOPHIB)
0e3 10Ka3aTenbCTB

I') [ly6nukanus B )xypHaiie, orcyTcTBytomeM B 6azax BAK, Scopus,
Web of Science

J1) Ykazanue naThl myOIHKaIMU U HOMEpa BBIITYCKa

[IpaBunbHbie oTBeTH: A, B, I’
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3 tun) 3agaHue 3aKpHITOrO TUIA HA YCTAHOBJICHHE COOTBETCTBUSI.
WNucrpykuusa: IIpounTaliTe TEKCT M yCTaHOBUTE coOoTBeTCTBHE. K
KOKIOW  MO3MLIMM, JaHHOW B  JIeBOM  cTOjiOLe, moadepure
COOTBETCTBYIOIIYIO MO3HIIMIO B IPAaBOM CTOJIOLIE.
YcTraHoBUTE COOTBETCTBHE MEXK Y TUIIOM Yrpo3bl b 1 Mepoii 3amuThl
Yrposa Mepa 3amuThl
A) | BupycHoe 3apaxenue 1. | AatuBupycunoe [10
b) | IlepexBaT naHHBIX 2. | lludposanue (HTTPS, VPN)
B) JByxdakTopHas
dumuHr 3. | ayrentudukamnus, ooydeHue
10JIb30BaTENEN
I') | HecaHKIIMOHUPOBaHHBIH 4 [TaposibHast TOMTUTHKA, CUCTEMBI
JOCTYI KOHTPOJI JOCTYIIa
3anuiuTe BeIOpaHHbIe HU(PHI 10 COOTBETCTBYIOIIMMH OyKBaMU

A b B r

OtBeT:

A b B I
1. 2 3. 4.
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4 tun) 3ajaHue  3aKpbLITOrO  TUOA  HAa  YCTaHOBJIEHUE
IIOCJIEJ0BATEIbHOCTH.
Nucrpykuusa: [IpounTtaiiTe TEKCT M YCTAaHOBUTE IOCIIEIOBATEIBHOCTD.
3anummMre  COOTBETCTBYIOILYIO IOCJIEIOBATENbHOCTh OyKB — ClleBa
HaImpaso.
YCcTaHOBUTE TPaBUIIBHYIO  IIOCJIEIOBATEIBHOCTh  JEHCTBUM  IIpH
0OHapyKEHHUH I10103PUTENLHOTO BIOKEHUSI B 3JIEKTPOHHON MTOYTe
A) IIpoBepka agpeca OTHpaBUTENS HA MOJUTMHHOCTh
b) HE otkpriBath Brokenne u HE nepexoants no ccpliikam
B) Coobuuts agmMunuctpatopy 6ezonacnoctu (IT-otnen)
I') YaanuTe nucbMO MM IOMECTUTH B KapaHTHH
Brecure B Ta0nMily COOTBETCTBYIOIIYIO IIOCJIEOBATEIbHOCTE OYKB
cleBa ITal&BO. | | ‘ ‘
Ortser:

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

WNucrpykuusa:  IIpounrailte TEKCT W 3alMIIATE  Pa3BEPHYTHIN
000CHOBaHHBIM OTBeET.
Pazpabotaiite 1ulaH oOecneueHUs COXPAaHHOCTH U 0e30MacCHOCTH
pEe3yIbTAaTOB BBIUMCIUTEIBHBIX dKcriepuMeHToB B SMathStudio. Kakue
Mepbl (pe3epBHOE KONHMpOBaHME, MIM(GPOBAaHHE, KOHTPOJIb BEPCHIA,
AHTUBHUPYCHAs 3allliTa) HEOOXOAUMO pealn3oBaTh W B  KaKou
IIOCJIEZI0BATEIBLHOCTH.

Ortger: [1nan peanusyercs B clieyroIIeH MOCIEI0BaTeIbHOCTH: CHayaa
HACTpaMBaeTCs eXeIHEBHOE pe3epBHOE KOMMPOBAHUE MANKU ¢ (aiimamu
.Sm Ha BHEIIHUN JTUCK WM B 00JauHbIN cepBHUC (SIHAEKC AMCcK), 3aTeM




noAkouaeTcss aHtuBupycHas 3ammra  (Kaspersky, Dr.Web) c¢
PETYJIIpHBIM CKaHMPOBAaHUEM CHCTEMBI. Jlanee 17 BaXKHBIX MPOEKTOB
BHeIpsieTcd cUcTeMa KOHTposst Bepcuil Git A OTClEeKUBaHUA
W3MEHEHM W  BO3MOXHOCTH  OTKata, a 1npu pabore ¢
KOH(UICHIMATBHBIMU JIaHHBIMH TpUMEHsieTcsl mu@poBaHue ¢Hailios
yepe3 ZIP-apxuB ¢ maponem Wiu 3amM(pOBaHHBIA THCK, IOCIE YETro
OJIUH pa3 B MECSL BBIITOJIHIETCS IPOBEPKA BOCCTAHOBIICHHS JAHHBIX U3
pE3EpPBHOM KOMMHU.
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1 tun) 3agaHnve KOMOMHUPOBAHHOTO THUIA C BHIOOPOM OJHOTO BEPHOT'O
OTBETA U3 YEThIpeX MPEUIOKEHHBIX 1 000CHOBAHUEM BBIOODA.
WNuctpyknusa: IlpounTtaiiTe TEKCT, BbIOEpUTE TMPABHIBHBIA OTBET H
3aMuIIuTe apryMEHTHI, 000CHOBBIBAIOIINE BBIOOD OTBeETA.
VYkaxwure, kakoi oneparop B SMathStudio ucronb3yercs s co3manus
YCIIOBHOTO BETBJIEHUS (Pa3BETBIISAIOIIEIOCS AJITOPUTMA)

A) for

b) while

B) if

I') root

IIpaBuibHBIN OTBET: B
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2 tun) 3anaHue KOMOMHMPOBAHHOIO THIIA C BbIOOPOM HECKOJIBKUX
BapUaHTOB OTBETa M3 MPEUIOKEHHBIX M Pa3BEpHYTHIM OOOCHOBaHHEM
BBIOOpA.

Wnctpykuus: Ilpounrtaiite TekcT, BbIOEpUTE NpPaBUIIbHBIE BAPUAHTHI
OTBETA U 3alUIINTE apTyMEHTHI, 000CHOBHIBAIOIINE BHIOOP OTBETOB.
Vkaxure, Kakue METOJbl BH3yaJM3allMd JAaHHBIX JOCTYIHBI B
SMathStudio s mpeacTaBicHHsS PE3yJIBTaTOB aHAIW3a W CHUHTE3a
nHpopmanuu

A) 2D-rpadpuku (X-Y plot)

b) 3D-rpaduxu (moBepXxHOCTH)

B) I'ucrorpammsl (cTonOuaTsie AMArpaMMbl)

I') AHuMaIus nepexoJHbIX MPOLECCOB

1) BugeomonTax

IIpaBunbHblie oTBeTH: A, b, B, I’
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3 tum) 3agaHue 3aKPHITOrO THIA HA YCTAHOBJICHUE COOTBETCTBHS.
Wuctpykuusa: IIpounTaiite TEeKCT W ycTaHOBHTE cooTBeTcTBHE. K
KaKJIOW  TMO3WIMH, JaHHOW B  JIEBOM  CTOJOIE, Moja0epure
COOTBETCTBYIOLIYIO MO3UIIMIO B IPaBOM CTOJIOLIE.

Y CcTaHOBUTE COOTBETCTBUE MEXKAY TUIIOM Bu3yanu3saimu B SMathStudio
U pelaeMol 3ajaueil cuHTe3a nHhopMaIuu

Tun

3amaua
BHU3YaJIH3aIlluu

A) | 2D-rpaduk X- 3aBUCHUMOCTh OJTHOTO MapameTpa OT
Y JIpyroro

B) | 3D-

2. | Pacnpenenenne yacToT
MIOBEPXHOCTh

B) | 'mcrorpamma | 3. | luHamuKka mporiecca BO BpeMEHU

I') | Aammarnus 4. | 3aBUCUMOCTD OT IBYX TapaMeTPOB

3anummre BoIOpaHHbIE IU(PBI 0] COOTBETCTBYIOIIMMHU OYKBaMHU

A b B I

OTtBeT:

LA b |B [T

YK-1.B.1




\ 1. \ 4. \ 2. \ 3.
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4 Ttun) 3ajaHue  3aKpbLITOr0O  TUIA  HAa  YCTaHOBJIEHUE
IIOCJIEJOBATEIbHOCTH.
Nucrpykuus: [Ipounrtaiite TEKCT M YCTAaHOBUTE IIOCIIENOBATEIbHOCTD.
3anumMre  COOTBETCTBYIOIYIO IOCJIENOBATENbHOCTh OyKB  ClleBa
HaIpaso.
Y cTaHOBHTE NOCIEA0BATENBHOCTD CO3/IaHUS M10JIb30BATENbCKON
noanporpammel-pyakiru B SMathStudio.
A) 3anuchk Tena GyHKIuM (aIropruT™Ma)
b) Bb130B (h)yHKIIMU B JOKYMEHTE JUI IPOBEPKH
B) Onpenenenne uMeHn pyHKIUU U BXOJHBIX TapaMETPOB
I') Ucnionp3oBanue ornepaTopa JOKaIbHOTO MPUCBAUBAHUS («—)
Baecure B TalnMily COOTBETCTBYIOIIYH IIOCJIENOBATEIbHOCTE OYKB
cleBa TanpaBo. | | ‘ ‘
Ortger:

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

WNucrpykuumsa:  IIpounTaiite TEKCT W 3alMIIATE  Pa3BEPHYTHIN
000CHOBaHHBIH OTBET.
Coszmaiite B SMathStudio mnporpammy (omMIIMTE aNrOpPUTM) IS
pereHus CHCTEMBI HEJIMHEHHBIX ypaBHEHUH METO0M
[IOCJIEZI0BATEIbHBIX IPUOIMKEHUN (UTepanuil) ¢ HCIOJIb30BaHUEM
mukia While - ycioBHoro omepatopa if 111 poBepKH  CXOIUMOCTH.
Kakne HaBpIkM [pOrpaMMHpOBaHUS H  CHHTe3a HH(OpMaIHH
noTpeOoBaUCh Ul Pa3pabOTKU 3TONW IPOTrpaMMBl.

OtBeT: ANTOpuUTM BKJIIOYAET 3aJlaHuE HayajabHOro npuommkeHus xO0,
TOYHOCTH € M MAaKCUMAaJIbHOTO yHcia urepauuii Nmax, mocie 4ero B
nukie while BbIYMCISIETCS CcleAyrollee TPUOIMKEHHE X New =
¢(x_old), a c momomsto if mpoBepsieTcs ycinoBue cxoauMocTu A < g, Ipu
BBIMIOJIHEHUH  KOTOPOTO LUK  mpepeiBaercs. s pa3paboTku
IporpaMMbl  MOTPEOOBAINCH  HABBIKM  NPOTPAaMMHUpPOBaHHMS B
SMathStudio (paGota ¢ nukinamu while, ycnoBHeiMu oneparopamu if,
BEKTOpaMH) M HaBBIKM CHHTEe3a MH(OpMAIMH, BBIPA3UBILUECS B YMEHUU
MPHUBECTH HMCXOJHYIO CHCTEMY K HTEPallMOHHOMY BUAY X = @(X) H
BbIOpaTh HadajibHOE NPHUOIIDKEHHE, 00ecreunBaroiee CXOAUMOCTb
METO/1a.
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1 tun) 3agaHue KOMOMHHPOBAHHOTO THUIIA C BHIOOPOM OJIHOTO BEPHOTO
OTBETAa U3 YETHIPEX MPEUIOKEHHBIX U 000CHOBAHNEM BHIOOpA.
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

IIpaBuibHbIN OTBET: b
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2 tun) 3anaHue KOMOMHHMPOBAHHOIO THIA C BHIOOPOM HECKOJBKHX
BapUaHTOB OTBETa M3 MPEUIOKEHHBIX M Pa3BEpHYTHIM OOOCHOBAaHHEM
BbIOODA.

Wuctpykuus: [Ipounrtaiite TeKCT, BbIOEpUTE NpaBUIbHBIE BApPHAHTHI

OIIK-6.3.1




OTBETa U 3allUIINTE apTyMEHThI, 000CHOBBIBAIOIINE BEIOOP OTBETOB.
VYkaxure, kakue popmatsl daitnos noanepxusaer SMathStudio s
HMMITIOpPTa U 3KCIIOPTa JaHHBIX

A) .csv

b) .txt

B) .xlIsx (Microsoft Excel)

I') .psd (Photoshop)

J1) .png (n300paskeHus Ist rpauKoB)

[IpaBuibHbie OTBETHI: A, b, B, ]
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3 tumn) 3agaHue 3aKpHITOrO TUIA HA YCTAHOBJICHUE COOTBETCTBHSL.
WNuctpyknusa: IlpounTaiiTe TEKCT W YCTaHOBUTE COOTBEeTCTBHE. K
KOKIOW  TO3WIHMH, JaHHOW B  JIEBOM  CTOJiOIe, moabepure
COOTBETCTBYIOIIYIO MO3UIIMIO B IIPABOM CTOJIOIIE.

VYcTraHoBUTE COOTBETCTBHE MEXIy TuUMoM JaHHBIX B SMathStudio u
croco00M UX MPEICTABICHHS B OTYETE

Tun nagHeIx Crnioco6 npeaocTaBiIeHHs
A) Matpuna
pe3yJIbTaTOB
b) I'paduxk
byHKIIUU
B) YucnoBoi
napameTp
I AHumanus
nporecca
3anumuTe BRIOPaHHBIE IUQPHI TO]] COOTBETCTBYIONTMME OYKBaMU
A b B r

1. Tabiuua B oTuere

2. BcraBka pPUCYHKA B OTYCT

3. 3HaueHue ¢ pa3MEPHOCTHIO

4, Ccplika Ha (a1 Uik KoJ

OTBeT:

A b B r
1. 2. 3. 4.
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4  rtun)  3amaHMe  3aKpPHITOTO  THUMA  HA  yCTAHOBJICHUE
MOCJIeIOBATEIBHOCTH.
Wuctpykuus: [IpounTaiite TEKCT W yCTaHOBUTE MOCIEIOBATEILHOCTD.
3anumuTe COOTBETCTBYIOIIYIO IOCIENOBATENBHOCTh OyKB — CleBa
HaIpaso.
YcTaHoBUTE MOCIEI0BATEIBHOCTD JEHCTBUI MTPU CO3/TaHUHU OTYETA B
SMathStudio ¢ axcnioptom rpacukos B Word.
A) Iloctpoenue rpadguka B SMathStudio
b) Okcnopt rpaduka B PNG/JPEG (npaBoit KHOIIKOM MBIIIIH)
B) Coxpanenune nzo0pakeHus Ha TUCK
I') BecraBka n3obpakenus B JokymeHT Word
Brecute B TabnMIly COOTBETCTBYIONIIYIO TIOCIIEIOBATEILHOCT OYKB
cieBa IT,ll'IpaBO. | | ‘ ‘
Ortser:

A~ [ » [ B [ 10 |
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5 Tun) 3ajaHue OTKPBITOIO THIA C Pa3BEPHYTHIM OTBETOM.

WNucrpyknumsa:  IIpounTailTe TEKCT MW 3alMIIATE  Pa3BEPHYTHIN
000CHOBaHHBIH OTBET.
Onummre Tpomecc CO3/[aHUS aBTOMAaTH3MPOBAaHHOTO OTYETa B
SMathStudio: kak HacTpouUTh JOKYMEHT TakK, YTOOBl NpPU H3MEHEHUU
WCXOJ/IHBIX JIAHHBIX aBTOMATHYECKH MEPECUUTHIBAIINCH BCE PE3YIBTATHI U




oOHoBIsTHCh Tpaduku. [IpuBenuTe npuMep U3 006JaCTH aBTOMATHU3AITUN
(HampuMmep, pacueT mapaMeTpOB PETYIIATOPA).

OTBeT: ce HCXOJHBIE JaHHbIE 3aJalOTCS B BUJE MOMMEHOBAHHBIX
NEepEeMEHHBIX B Havaje JokyMeHTa (Hampumep, Kp = 1.5, Ki = 0.8, T :=
5), a Bce mocnenyromnme Ghopmyisl, quddepeHnnanbHbie YpaBHEHUS U
rpadMKy CCBUIAIOTCS HA JTH IEpPEeMEHHBbIE, 4YTO O0ecleYnBaeT uX
aBTOMATUYECKUN IepecueT MpH JI0OOM HU3MEHEHHH HMCXOJHBIX
3HadyeHuii. B npumepe ¢ pacuerom IIM/[-perynsaropa npu M3MEHEHHUH
kodpdurmenta Kp ¢ 1.5 nHa 2.0 MrHOBEHHO TI€PECUUTHIBACTCS
MEPEXO/IHOM Mporiece, MoTydeHHbIH depe3 odesolve, m aBTOMaTHYeCcKu
oOHoBIsIeTCs rpaduK y(t), 4TO MO3BOJIAET ONEPATUBHO OIICHUTH BIUSHUC
KaX/JI0TO TapamMeTrpa Ha KauecTBO peryJupoBaHus 0e3 pydyHOro
nepecyeta popmy.

1 tum) 3amaHre KOMOMHUPOBAHHOTO THITA C BHIOOPOM OJHOTO BEPHOTO
OTBETA U3 YEThIpeX MPEUI0KEHHBIX U 000CHOBAHUEM BBIOODA.
Wucrpykuus: IlpounTtailite TEKCT, BbIOEpUTE IMpaBUIIbHBIA OTBET MU

3aIUIINTe apryMeHTBI, 000CHOBBIBAIOLINE BbIOOp OTBETa
VYKaxkuTe, KakoW METOJ| YHUCJIEHHOI'O pEIIEHUs CHUCTEM JIMHEHHBIX
2 anreOpanyeckux ypaBHeH.I/II‘/'I peann3oBaH BO BCTPOCHHOI
¢ynkuu Isolve B SMathStudio
A) Meron N'aycca
b) Meton DOinepa
B) Meroa Herotona
I') Meton MonTe-Kapio
[IpaBuibHbIN OTBET: A
2 tun) 3ajaHue KOMOMHHMPOBAHHOI'O THIIA C BbIOOPOM HECKOJBKHX
BapUaHTOB OTBETa M3 IPEUIOKEHHBIX M Pa3BEPHYTHIM OOOCHOBAaHUEM
BbIOODA.
Wnuctpykuus: Ilpounrtaiite TekcT, BbIOEpUTE NpPaBUIIbHBIE BApPHAHTHI
OTBETa U 3allUIINTE apTyMEHTHI, 000CHOBBIBAIOIINE BHIOOP OTBETOB.
VKaxkuTe, Kakue W3 IEPEYUCICHHBIX METOJOB UMCIEHHOTO PEIEHUs
27 ﬂH(i)(bepeHgHaﬂmex ypaBHEHHH MOTYT OBITh pEaJU30BaHbl B
SMathStudio ¢ ucrnonp3oBaHUEM TPOrPAMMUPOBAHUSI
A) SBHbI1 MeTox Ditnepa (1uka for)
b) Meton Pynre-KyTthl 4 nopsizika
B) Meron HetoToHa
I') Meton 'aycca
J1) HesiBHas cxema Diiniepa (¢ pelieHHeM YpaBHEHMsI Ha KaXKIOM I11are)
[IpaBunbHble oTBETHL: A, b, ]
3 tum) 3agaHue 3aKPHITOTO TUIA HA YCTAHOBJICHUE COOTBETCTBHSI.
WHcrpykunsa: IlpounTtaiite TEKCT M ycTaHOBUTE cooTBeTcTBHE. K
KOKJIOW  TO3WIMU, JaHHOW B  JIEBOM  CToyIOlle, Tox0epuTe
COOTBETCTBYIOIIYIO MO3UIIMIO B IIPABOM CTOJIOLIE.
YcTaHoBHUTE COOTBETCTBUE MEX1Y MaTEMaTHUECKOH 3a/jaueil 1 METO0M
ee pemrenust B SMathStudio.
28 3amaua Mertox pemeHust
A) | Cucrema IMHSHHBIX | o Isolve, AN(-1)b
ypaBHEHHI
b) Henuneitnoe
2. root
ypaBHenue f(x)=0
B) OOBIKHOBEHHOE
3. odesolve
muddepenmanbaoe

OIIK-6.B.1




ypaBHEHHE
I Cucrema
HEJIMHEHHBIX 4. Find (8 610ke Given ... Find)
yYpaBHEHUU
3anuinuTe BoIOpaHHbIC IHQPHI 10T COOTBETCTBYIOMIUMHI OYKBaMH
A b B I
Otger:
A b B I
1. 2. 3. 4.
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4 tun) 3ajaHue  3aKpbLITOr0O  TUOA  HAa  YCTaHOBJIEHUE
[10CJIEI0BATEIbHOCTH.
WNucrpykuus: [IpounTtaiite TEKCT M YCTAaHOBUTE IIOCIIEIOBATEIbHOCTD.
3anumMre  COOTBETCTBYIOLLYIO — IIOCIENOBATENbHOCTh OyKB  ClleBa
HaIpaso.
VYcTaHoBHTE MPABUIIBHYIO [TOCIEI0BATEIbHOCTD JIEHCTBUN MTPU peILIEHUH
CHCTEeMBl HEIMHEHHBIX ypaBHeHHH B SMathStudio ¢ mcnonbp3oBaHuemM
6soka Given ... Find.
A) BBoj HayanbHBIX TPUOIMIKEHUH 1J1s IEPEMEHHBIX
b) 3anuce ypaBuenuii B 61oke Given
B) BrzoB ¢ynkuuu Find mist pemenns
I') ®opmynupoBKa cucTeMbl ypaBHEHUH B MaTeMaTUYecKoi opme
Buecure B Tabmuiy COOTBETCTBYIOUIYIO IIOCJIEIOBATEIbHOCTh OYKB
clieBa H‘anpaBo. | | ‘ ‘
Ortser:

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

WNucrpykuua:  IIpounTtailTe TEKCT W 3alMINATE  Pa3BEPHYTHIN
000CHOBaHHBIH OTBET.
PazpaGoraiite anmroputm u peanusyite B SMathStudio (onmmure
CIIOBaMH) MpOTrpamMmy JUIsl PELIeHHs] CHCTEMbl M3 TpPeX JIMHEHHBIX
anreOpandyeckux ypaBHEHHUI Tpems crocoOamu: a) MetogoM Kpamepa,
0) ¢ ucnoab3oBanueM matpudHor Gpopmer A™N(-1)b, B) dynkuueit Isolve.
CpaBHHTE CIIOKHOCTh peau3alliy U BEIYUCIUTEIbHYIO 3P PEKTUBHOCTD.
OtBeT: ANTOpUTM BKJIIOYAEeT TPU MapajyleNIbHbIX OJIoKa: Juis MeTojna
Kpamepa BblUMCIAIOTCA 4YeThlpe omnpeAenuTens (IVIaBHBIH M TpH
3aMEIICHHBIX) W Haxomutcs X; = det(A;)/det(A); mis MaTpUYHOTO
MeTo/a 3allMChIBAETCs pelieHue kKak X = A™!'b; misg BCTpOEHHOM
(GYHKIIMM AOCTAaTOYHO OAHOM cTpoku X = Isolve(A,b). Ilo cnoxuHOCTH
peanuzanuu Metoa Kpamepa Hambosee rpoMO3IKHNA JUIsE CHCTEMBI 3%3
(TpeOyeT pydHOrO BBOJA KAXKIOTO OMpEAeNuTeNs), TOorja Kak
MaTpuuHblii MeTtox u lIsolve xkommakTHbl. [lo BBIYKMCIHUTENBHOM
s¢dexkTuBHOCTH Isolve sBnsieTCS NPEANOYTHUTENBHBIM, IOCKOJIBKY
HCIOJIb3YET ONTUMHU3MPOBaHHBINA MeTO ['aycca, B TO BpeMsl Kak METOJ
Kpamepa npu n=3 Bce emie npuemiem sl yueOHBIX Lielei, HO MeHee
YCTOWYMB JUIsI MIJIOX0 00YCIOBJICHHBIX MATPHIL.

31

1 tun) 3agaHnve KOMOMHUPOBAHHOTO THUIA C BHIOOPOM OJHOTO BEPHOTO
OTBETA U3 YEThIpeX MPEUI0KEHHBIX U 000CHOBAHUEM BBIOODA.

Wucrpykuusa: IlpounrtaiiTe TEeKCT, BbIOEpUTE MpaBUIbHBIA OTBET H
3aMUIIUTe apryMeHTHI, 000CHOBBIBAIOIIHE BBIOOp OTBETA
Yxkaxute, kakoil gopmar aiina cieqyer MCHOIb30BaTh i OOMEHa

OIIK-6.B.1




pacyeramu B SMathStudio ¢ xomteroi, y KoToporo ycraHoBjeHa Oosee
cTapasi BepCHsl pOrpamMMbl

A) .sm (B HOBO BEpCHH)

b) .pdf (ckpunor)

B) .txt ¢ hbopmynamu

I') .smx (ctapsiii popmar SMath Studio)

[IpaBuibHbIN OTBET: I’

2 tun) 3amaHue KOMOMHHMPOBAHHOTO THIA C BBIOOPOM HECKOJIBKUX
BApUAHTOB OTBETA W3 MPENJIOKEHHBIX M Pa3BePHYTHIM O0OOCHOBAaHHUEM
BbIOOpA.

WNuctpyknus: IlpounTtaiiTe TEKCT, BBIOCpPHUTE NPABUIBHBIC BapHaHTHI
OTBETA U 3aIUIINTE aPTyMEHTHI, 000CHOBBIBAIOIIIHE BEIOOP OTBETOB.
Vkaxkure, Kakve Bo3MokHOocTH  SMathStudio  monesnsl s
ABTOMATH3AIlMA TUIOBBIX HWHXEHEPHBIX pacuyeToB? (BwiOepure Bce

32 BEpHBIC BapHAHTHI)
A) Co3maHue TIONB30BATENBCKUX  (QYHKIMA  JUIS  MOBTOPHOTO
HCIOJIb30BAHUS
b) Mcnons3oBanue mukinoB for s mepedopa mapameTpoB
B) Bekropusarus onepanuii 1yt paboThl ¢ MacCUBaMH
I') PyuHnoii nepecuer kaxa0i GopMyJibl OTAEIBHO
J1) [IporpaMMupoBaHue yCIOBHBIX OmepaTopos if
[IpaBunbubie otBeTH: A, b, B, J]
3 tun) 3agaHue 3aKpHITOrO TUIA HA YCTAHOBJICHHE COOTBETCTBUS.
WNucrpykuusa: IIpounTaliTe TEKCT W yCTaHOBUTE cooTBercTBHE. K
KOKIOW  MO3MLIMM, JaHHOW B  JIEBOM  CTOjOLe, moadepure
COOTBETCTBYIOIIYIO MO3HUIIMIO B TPABOM CTOJIOLIE.
YcTaHOBUTE COOTBETCTBME MeXay TMnoM KOMMYHUKaunm n pekomMeHayemMmbiM
VKT-cpepcTsom.
Tun
Cpenctso
KOMMYHHKAITUU
A) | CunxpoHHas
KoMarAras 1. Snnexc - TeneMoct
(oHmaitn-
COBEIIIAHUE)
b) | AcunxpoHHas
33 TEKCTOBasI 5 MAX
(obcyxaenue
3a/1a4)
B) | CoBmecTtHas
pabota Hax 3. Holst — onuaiin-mocka
JTIOKYMEHTOM
I) Ob6men
O0JIBIINMH 4. SHnekc auck, o0IaKko Mali py
barinamu
3anumuTe BEIOpaHHBIE MUQPHI O] COOTBETCTBYIONTUME OYKBaMU
A b B r
Ortser:
A b B r
1. 2. 3. 4.
34 4  rtun)  3amaHMe  3aKpPBITOTO  THUMA  HA  yCTAHOBJICHUE

IIOCICI0OBATCIBHOCTH.




HNuctpykiusa: [IpounTtailTe TEKCT M yCTAHOBUTE MOCIEI0BATEIBHOCTD.
3anumuTe COOTBETCTBYIONIYIO TOCIEIOBATEIbHOCTE OYKB  clieBa
HaIpaso.
YcraHOBUTE NOCIENOBATENBHOCTh JEHCTBUN IIPU IIPOBEACHUMN OHJIANH-
3alUThl KypCOBOM pabOTHI.
A) TonkmroueHne K BUACOKOH(DEePEHIIH
b) 3arpyska npeszeHTanuu 1 1eMOHCTpAIUs SKpaHa
B) INonmyuenue cchUTKU Ha KOH(DEPEHITUIO OT MPEToaBaTems
I') OTBeThI Ha BOMPOCH! YWICHOB KOMHCCUU
Brecure B TabmuIly COOTBETCTBYIONIYIO IIOCIIEIOBATEILHOCTh OYKB
cieBa HlanpaBo. ‘ ‘ ‘ ‘
OtBer:

. B | Ao | B | D |

5 tun) 3ajaHue OTKPHITOrO TUIA C Pa3BEPHYTHIM OTBETOM.

WNucrpykuumsa:  IIpounTaiite TEKCT W 3alMIIATE  Pa3BEPHYTHIN
000CHOBaHHBIM OTBeET.
Bam HeoOxoamMo mpoBecTH BeOMHAp Ui MIIQAIIMX KYypCOB Ha TEMY
«Bo3moxnoctu SMathStudio ans umxeHepHbIX pacueToB». Kaxkue
UKT-unctpymeHnTsl Bbl OyAeTe WCIONB30BATh IS JIEMOHCTPALUU
JKpaHa, 3alKCH, YaTa C BONpPOCaMH, pa3fgadyd MaTtepuaioB. Onummre
CLEHApHUH IIPOBEICHHUS.

35 Oter: Jlns aeMoHCTpauuu ’KpaHa u 3anucu ucnoiszyiite OBS Studio
(6ecrutatHo, 3anuchk B MP4), a 1yt yata ¢ BonpocaMu U TPAHCISILIMA —
mwiarpopmy  Annekc.Tenemoct. Cuenapuii BeOMHapa  BKJIIOYAeT
BCTYIUICHHE C TOsICHEHHEM, 4To Takoe SMathStudio u rae ero ckavarts
(3 MuH), )KMBYIO IEMOHCTpAIMIO BBOJa (GOPMYII, MOCTPOCHHs TpaduKa u
perieHust ypaBHeHus: uepes root (15 MuH), cOBMECTHBIN paz0op 3amadyu
pacuera nepexoHoro mnpoiecca yepes odesolve (10 Mun), a Takxke 010K
BONPOCOB-0TBETOB (5-10 MMH) ¢ mocienyroue BbITPY3KOM 3amucu U
pa3gaToyHbIX MaTepuanoB ((haiibl .sm U METOJMYKA) B 00JaUHBINA JMCK.

Cucrema OLIEHUBaHUs TECTOBBIX 3a/JaHUI:

1 Tum) 3agaHue KOMOMHHUPOBAaHHOTO THIIA C BBIOOPOM OJHOTO BEPHOIO OTBETAa M3
YEeThIpeX MPEJIOKEHHBIX U OOOCHOBaHMEM BbIOOpAa CUMTAETCS BEPHBIM, €CIU IMPABUIBHO
yKazaHa 1IM(pa U NpHUBEICHbl KOHKPETHbIE apryMEHThI, MCHOJb3yeMble NpH BbIOOpE OTBETA.
[TonHoe coBmazeHWE ¢ BEPHBIM OTBETOM OlleHHMBaeTcs | 0OamuioM, HEBEPHBIM OTBET HJIM €ro
orcytcTBUe — ) 6aIOB.

2 tun) 3ajaHue KOMOMHUPOBAHHOTO THIA C BHIOOPOM HECKOJIBKHMX BapHAHTOB OTBETA U3
NPEUIOKEHHBIX U pa3BEpPHYTHIM 0OOCHOBaHMEM BbIOOpA CUMTAETCS BEPHBIM, €CIU MPAaBUIBHO
yKa3zaHbl HUQPHl U MPUBEAECHBI KOHKPETHBIE apTyMEHThI, HCIIOJIb3yEeMbIE IIPU BBIOOPE OTBETOB.
[TonHOE coBmageHne ¢ BEPHBIM OTBETOM OIleHHMBaeTCs | OaiioM, eciau AOMYIIeHbl OIIMOKH MU
OTBET OTCYTCTBYeT — 0 Oasuios.

3 Tun) 3agaHue 3aKpBITOTO TUIA HAa YCTAHOBJIEHHWE COOTBETCTBHUS CUMTAETCS BEPHBIM,
€CJIM YCTaHOBJIEHbl BCE COOTBETCTBHS (TO3MIMM M3 OJHOTO CTOJOIA BEPHO COIOCTABIIEHBI C
NO3ULMAME Apyroro ctojbua). [TonHoe coBmaaeHne ¢ BEpHBIM OTBETOM OlleHuBaeTcs 1 6amiom,
HEBEPHBIN OTBET WM ero oTcyTcTBHE — 0 6ayioB

4 Tun) 3amaHue 3aKpBHITOrO THMA HA YCTAaHOBJIEHUE IOCIEAOBATEIBHOCTH CUMTAETCS
BEpPHBIM, €CIIM TNPaBWIbHO yKa3aHa Bcs IocienoBaTeslbHOCTh Idp. [lonHoe coBmaneHue c
BEPHBIM OTBETOM OIIEHHMBaeTCs 1 OainsioM, eciii JOMyIIeHbl OIMOKY WK OTBET OTCyTcTBYeT — 0
0asuIoB.

5 Tun) 3aJaHue OTKPHITOIO THIA C Pa3BEPHYTHIM OTBETOM CUUTAETCS BEPHBIM, €CIIU
OTBET COBIAJAET C JTAJIOHHBIM IO COJAEpX)aHUIO U mojHoTe. [IpaBUibHBIN OTBET 3a 3amaHue




OllICHUBAeTCs B 3 Oayuia, €Ciiv J0MyIIeHa OJHa OIIHOKa \ HETOYHOCTh \ OTBET MPABUJIbHBIN, HO HE
noJHbIA — 1 Gat, ecnu gomyiieHo 6osee 1 omuOKY \ OTBET HEMPABUIIBHBIHN \ OTBET OTCYTCTBYET
— 0 b6aynos

[lepeueHb TeM KOHTPOJBHBIX PabOT MO NUCHUIUIMHE OOY4YaroIUXCsl 3a09HON (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 TEKYIIEr0 KOHTPOJIS yCIIEBAEMOCTH U MPOMEXKYTOUHOM aTTeCTalli O00yJaroluxcs
I'VAIL

11. Mertoauueckue yKazaHus Ui 00YJarOIIUXCsl IO OCBOCHUIO TUCIUTINHBI

11.1. Metoauueckre yka3zaHus [ OOYYAIOIIUXCS 10 OCBOCHHMIO JIEKIIMOHHOTO
Marepuaia

OcCHOBHOE Ha3HAauY€HHWE JICKIIMOHHOTO MaTepuaja — JIOTHYECKH CTPOWHOE, CHCTEMHOE,
rIyOOKOEe W SICHOE€ M3JIOKEHHE ydeOHOro marepuana. HasnaueHue cOBpEeMEHHOUN JIEKIMH B
paMKax TUCIUIUIMHBI HE B TOM, YTOOBI MOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
(GyHIaMEHTAIBHBIX MpoOJeM IUCHHMIUIMHBI, METOJOB HAYYHOTO IIO3HAHUWS, HOBEHIIHMX
JOCTHIKEHUI HaydyHOUM MBICTU. B yueOHOM mporiecce JIEKIHs BBIIOIHSET METOI0JIOTHYECKYIO,
OpraHU3aIMOHHYI0 U MHGOPMAIIMOHHYI0 (QYHKIMU. JIeKIHs pacKpbiBaeT MOHATUMHBIN arlrapaT
KOHKPETHOM 00JlacTH 3HaHHs, €€ IpoOJIeMbl, JacT IEIbHOE MPEACTaBICHUE O IUCIUILIAHE,
MOKAa3bIBaCT B3aUMOCBSI3b C IPYTUMU AUCITUTUTHHAMM.

[TnaHupyeMble pe3yJIbTaThl IPH OCBOCHUU 00YYAOIIUMHUCS JICKIIMOHHOTO MaTepraa;

— TIOJy4eHHE COBPEMEHHBIX, IIEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUU, YPOBEHBb
KOTOPBIX OINPEEISIETCS LEIEBOM YCTAHOBKOM K Ka)KJ10M KOHKPETHOU TEME;

— TIOMy4YeHHE OMBITa TBOPUYECKOM pabOTHI COBMECTHO C MPEMO/IaBaATEIEM;

— pa3BuTHE MNpOodecCHOHANBHO-IETOBBIX  KAauecTB, JOOBU K  TpeaMeTy U
CaMOCTOSTENIbHOT'O TBOPUYECKOTO MBIIIJICHUS.

— TIOSIBJIEHHE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHOW PabOTHI;

— TOJYy4YeHUE 3HAaHUW O COBPEMEHHOM YPOBHE pa3BUTUA HAyKM U TEXHUKH U O
MIPOTHO3€ UX Pa3BUTHS HA ONMKaMIINe TOIbL;

— Hay4MThCS METOJMYECKH 0OpabaThiBaTh MaTepuan (BBIACIATH TJIABHBIE MBICTU U
MOJIOKEHHUSI, TPUXOJAUTh K KOHKPETHBIM BBIBOJAM, IIOBTOPSATh HMX B  Pa3IMYHBIX
bopmynupoBKax);

—  TIOJy4eHHE TOYHOTO MOHUMAHHUS BCEX HEOOXOIUMBIX TEPMHUHOB U TTOHITHIA.

JIeKUMOHHBIA MaTepuall MOXET COMNPOBOXKIATHCA JAEMOHCTpPAlMEel  CIIAliIoB U
UCIIONIb30BAaHUEM pa3aTOYHOTO MaTepuaja TMpH MPOBEIECHUU KOPOTKHX JUCKYCCHUH 00
OCOOEHHOCTSIX MPUMEHEHHS OT/ICTbHBIX TEMATHK 110 JUCITUTIIIMHE.

CTpyKTypa OpeA0oCTaBICHHMS JSKIIMOHHOI0 MaTepHaia.

— IIOCTaHOBKA 3aJIauH;

— OCHOBHEIE CBEJCHMA IO TEME JICKIIHH;

—  Ppe3yNbTaThl U BEIBOJIBI.

11.2. Meroauueckue yKazaHus sl 00y4aroMXcs 10 YYacTHIO B CEMUHapax
Y4eOHbIM IJIaHOM HE MIPETYCMOTPEHO. .




11.3. Meroauyeckue yka3zaHusl JUIsi OOYYaIONMIMXCS TO TPOXOXKICHUIO TMPAKTUYECKHUX
3aHATHI

[IpakTrueckoe 3aHATHE SIBISETCS OJHOM M3 OCHOBHBIX (DOPM OpraHu3anuu y4eOHOTO
mporecca, 3aKII0YaroNasicsi B BHIIOJHEHUN 00YJaIOIIUMUCS 1O PYKOBOJICTBOM IPETIOAaBaTes
KOMILIEKCa YYEOHBIX 3aJlaHUi C 1EJTbI0 YCBOSHHS HAYYHO-TEOPETHYECKHX OCHOB Y4YeOHOM
JUCITUTUIMHBL, TPHOOPETEHUSI YMEHU U HABBIKOB, OIBITA TBOPUECKOH JEATEIHLHOCTH.

[lenpr0 MpakTHYECKOTO 3aHATHUS ISl 00YUAIOMIErocs SBISICTCS MPUBUTHE O00yUJarOIIUMCS
YMEHHI U HAaBBIKOB MPAKTUYECKON JIEATEIHHOCTH 110 U3y4aeMOU JTUCITUTUINHE.

[Tnanupyemple pe3ysIbTaThl IPH OCBOCHUH O00YUYaAIOIIUMCS TPAKTUYECKUX 3aHITHIM:

— 3aKperuieHWe, YriayOJeHHWe, pacIIMpeHHe M JeTajlu3alus 3HAHUW TMPU PEIICHUU
KOHKPETHBIX 33714,

— Ppa3BUTHE TIO3HABATENBHBIX CIIOCOOHOCTEH, CaMOCTOSITEILHOCTH  MBIIUICHUS,
TBOPYECKON aKTUBHOCTH;

— OBIIQJICHHE HOBBIMM METOJaMH M METOAMKAMU H3YYeHHs KOHKPETHOW y4ueOHOM
IHUCILHTUIHHEL

— BBIpAa0OOTKAa CIIOCOOHOCTH JIOTMUECKOTO OCMBICIEHMSI IOJYyYEHHBIX 3HAHUW IS
BBITIOJTHEHMS 3aJJaHHAI;

— ofecrieueHue palMOHAIBLHOTO COYETAaHUsl KOJJICKTUBHOM M WMHAMBHIYaIbHON (Gopm
o0OyueHusl.

TpeboBanust K MPOBEACHUIO MPAKTUYCCKUX 3aHITUN

Pemrenne wmkeHepHsix 3amau B SMathStudio : nmaGopatopusiii npaktukym / E. HO.
Baraesa, H. JI. Ipeuxkun, B. @. Ilummakos ; C.-Iletep6. roc. yH-T a’3pOKOCM.
npuOOpoCTpoeHUsl. - DIIEKTPOH. TeKcToBble naH. - Cankt-IlerepOypr : U3n-so I'VAIL 2025. -
100 c. https://lib.guap.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=108. Peocum
docmyna: 0715 A6MOPU30EAHHBIX NOJIb308AMENEU.

11.4. Metoauueckue yka3aHusl A OOydarolUXCsl 1O BBIIOJHEHHIO J1a00paTOPHBIX
pabot

B xone BbinmosiHeHus 1a00paToOpHBIX paboT oOyuaroluiics AOKEeH yrnyouts u B xoze
BBINOJIHEHUS JIA0OPATOPHBIX PAabOT OOy4aroIUiCs JOJKEH YIIyOUTh M 3aKpeNnuTh 3HaHUS,
NPaKTUYECKHE HABBIKHM, OBJIAJIETh COBPEMEHHOW METOIMKOW W TEXHHKOW JKCIEpUMEHTa B
COOTBETCTBUM C KBaJIM(PHUKALMOHHOM XapaKTepUCTUKOM oOydwaromierocs. BsimomHenue
71a00paTOPHBIX PabOT COCTOUT U3 IKCHEPHUMEHTAIBHO-TIPAKTUYECKOM, pacyeTHO-aHAIUTUYECKOM
4acTeil 1 KOHTPOJIBHBIX MEPONIPUATHH.

BoinonHenue n1abopaToOpHbIX padOT 00ydaroIMMCS SIBJISETCS HEOTHEMJIEMOM YacThIO
U3y4eHHs] JUCLMIUIMHBI, OIpenenseMoil ydyeOHbIM IUIAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pPelIeHUE CIEAYIONUX OCHOBHBIX 3a7a4 00y4YaroLerocs:

— TIpHOOpeTeHHEe HaBBIKOB HCCIEIOBaHMS IMPOLECCOB, SBIEHUH U  OOBEKTOB,
U3y4aeMbIX B PaMKax JaHHOW JUCIUIUIHBI;

— 3aKpeIuvieHHe, Pa3BUTHE U JeTalu3alls TEOPETUUYECKHX 3HAHUU, TMOJYyYEHHBIX Ha
JEKITHSIX;

— ToJIyueHHe HOBOM MH(OpMAIMH 110 U3y4aeMON AUCIUILINHE;

— TIpHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000pyI0BaHUEM U TPUOOPAMH.

3ajianus U TpeOOBaHUS K MPOBEJIEHUIO J1a00paTOPHBIX PabOT MPUBEACHHBI B CIEAYIOLIUX
UCTOYHUKAX:

1. Pemrenune nmxeHepHsix 3aaad B SMathStudio : mabopatopusiit mpaktukym / E. TO.
Baraesa, H. JI. I'peukun, B. ®&. IllummakoB ; C.-Ilerepb. roc. yH-T a’pOKOCM.
npuOopocTpoeHusl. - DNeKTpoH. TekcToBble naH. - Cankrt-IlerepOypr : U3n-so I'YAIL 2025. -




100 c. https://lib.guap.ru/jirbis2/index.php?option=com_irbis&view=irbis&Iltemid=108. Peorcum
oocmyna: 07151 AGMOPU30EAHHBIX NOIb306AMENE.

Crpykrypa u hopma otyera o J1abopaTopHOU pabore

Otuer o mabopatopHOi pabore wumeeT QOpMYy THUIEPTEKCTOBOTO JIOKYMCHTA,
COJIepKaIero 3aJlaHue Ha JIadopaToOpHYI padoTy, KpaTKUE TCOPETUYECKUE CBEACHUS IO TeMe
paboThl, ONMUCAHHWE CXEM W aJTOPUTMOB, HCIIOJb30BAHHBIX IPH BBITOJHCHUHU pPaOOTBHI,
pe3yJbTaThl BEIYUCIUTEIBHBIX YKCIIGPUMEHTOB B BUjIC TPaQHKOB (IMarpamMm), a TaKyKe BBIBOJIBI
110 UTOTaM MPO/ICTAHHON PAOOTHI.

TpeboBanus k 0hopMIICHUIO 0TYETA O JIAOOPATOPHOU paboTe

OTyer JODKEH COJAEpXaTh THUTYIbHBIH JIHCT, a €ro COJACpXKaHUE JOHKHO OBITh
odopmiteno cornacao 'OCT 7.32 — 2017.

HopmaTtuBHas mokyMmeHTalus, HeoOxoaumas Juis OQOpMIICHHUS, MpUBEACHA Ha
anekTpoHHOM pecypce 'Y AIT: https://guap.ru/c/regdocs/docs/nir.

11.5. Meroauueckue yka3aHus i 00y4JaromnXcst IO BBITOJHEHHIO KypCOBOTO MPOEKTa/
KypcoBOH paboTbI

KypcoBass pabora mpoBoAWTCS C ICNbI0 (OPMUPOBAHUS Yy OOYYAIOIIUXCS OIBITA
KOMIIJIEKCHOT'O PELICHUsI KOHKPETHBIX 33/1au MPO(PEeCCUOHANBHOM NesTeTbHOCTH.

KypcoBas pabGora mno3Boiser oOy4aromemycs: HNPUMEHUTb U CTPYKTypHUpOBATh
TEOPETUYECKHE 3HAHUS, [TOJyUYCHHBIE B X0JI€ U3YUYEHUS IUCLUIIINHBI.

CTpyKTypa MOSICHUTEILHON 3aIUCKHA KYPCOBOM paOOThI

[TosicHuTenbHAS 3aIMCKa KYPCOBOM paOOTHI JOJKHA COACPKATH:

- TUTYJbHBIN JIHCT,

- UCXOJHBIC JIaHHBIE JI BBINOJIHEHUS PAOOTHI COTJIACHO WHAMBHUAYAIBHOMY
BapHUaHTY,

- OrJaBJICHUE,

- BBeJICHHE,

- OCHOBHYIO 4acTb,

- 3aKJIIOYEHUE,

- CIIMCOK HCIIOJIb30BAHHOM JIUTEPATYPHI.

TpebGoBanus K 0OPMIIEHUIO MOSICHUTEIBLHOMN 3aMMCKU KYPCOBOW PaOOTHI

HopmatuBHas nokymeHTanus, HeoOXoaumas ans odopMmieHHUs, TMpHUBEICHA Ha
anektpoHHOM pecypce 'Y AIT: https://guap.ru/c/regdocs/docs/nir.

Metoanueckue yka3zaHHs [0 BBIIIOJIHEHUIO KypCOBOIl paOOThI IPUBEIEHB! B U3AaHUU:

Pemrenne wmkeHepusix 3amad B SMathStudio : nmaGopatopusiii mpaktukym / E. HO.
Baraesa, H. JI. I'peuxkun, B. @. Illumuakos ; C.-Iletep6. roc. yH-T a’pOKOCM.
npuOopocTpoeHusl. - DNEeKTpoH. TekcToBble naH. - Cankrt-IlerepOypr : U3n-so I'YAIL 2025. -
100 c. https:/lib.guap.ru/jirbis2/index.php?option=com_irbis&view=irbis&ltemid=108. Peorcum
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11.6. Mertoauueckue ykazaHus UIsl OOYJAIOMIMXCS MO MPOXO0KICHHIO CAMOCTOSITEITHHOM
paboThI

B xone BBITIOSHEHUSI CaMOCTOSITEIBHOW PabOThI, 00yJarONIUiCs BBITIOIHAET paboOTy 1O
3aJJaHUI0 ¥ TIPU METOJMUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIO
y4acTHs.

B mporecce BBINOTHEHHS CaMOCTOSITENbHOW paboThl y oOywaromierocss (popMHpyeTcs
1enecoo0pasHoe MIaHupoBaHue padouero BpeMeHU, KOTOPOE MO3BOJISIET €My pa3BUBaTh YMEHUS
U HaBBIKM B YCBOGHHMU M CHUCTEMaTH3allMM MPUOOpETaeMbIX 3HAHUN, 0OECIeYMBAET BBICOKHIMA



YPOBCHb YCIICBACMOCTU B IICPHUON OGy‘-ICHI/IH, MOoMOracT IOJY4YUTb HABLIKA [MOBBIIICHUA
po¢)eCCHOHAIBHOTO YPOBHSI.

OCHOBHBIMU MCTOAUYCCKUMH MaTCpralaMy, HAIIPABIAIOIHUMU CaMOCTOATCIbHYIO
paboTy o0ydaromuxcs, BISIOTCA UCTOYHUKH U3 MEPEYHs MEYaTHBIX U 3JIEKTPOHHBIX Y4EOHBIX
U3aHul, yKa3aHHeIX B Tabnmue 8. Kpome »TOoro, oOydarommiics MOXKET IOJb30BATHCS
3JIEKTPOHHBIMU PECypcaMu, YKa3aHHbIMU B Tabaunax 9 u 11.

11.7. Meroauyeckue yKazaHUs I OOYYArOIIMXCS IO MPOXOXKIACHUIO TEKYIIETO
KOHTpOJI YCIIEBAEMOCTH.

Texymuii KOHTPOJb YCIEBAEMOCTH IPEAYCMATPHUBAECT KOHTPOJb KadyecTBa 3HAHUU
00y4aromuxcsi, OCyIIECTBIIEMOI0 B TEUYEHUE CEMECTpa C LIEJbI0 OLICHMBAHMS X0Jla OCBOCHUS
JUCLIUILINHBL.

Texymuit koHTposp ycneBaemoctu (TKVY) ocymiectBisiercs myTeM NpOBEAEHUS ABYX
KOHTPOJIbHBIX Pa0OT B CEMECTPE, a TAK)XKE ITyTEM OLIEHKH BBIIIOJIHEHUS JIAOOPATOPHBIX paboT.

B cnydae wHesbmmonHenuss ycnoBuii TKY oOywarommiics mnpu  NpPOXOKACHUU
IIPOMEXKYTOUHOM aTTECTAl[MM HE MOKET IOJYUYUTh OLIEHKY BBIILLIE, YEM «YAOBIECTBOPUTEIBHOY.

11.8. Metoauueckue yka3zaHus Al 00y4arouIuxcs MO MPOXOXKICHHUIO MPOMEKYTOYHOMN
aTTECTAIlHH.

[Ipomexyrounas  arTectanus  OOydalOIIUXCS  MpeAycMaTpUBaeT  OIICHHBaHHE
POMEKYTOUYHBIX M OKOHYATENILHBIX PE3yJbTaTOB 00ydeHus 1o aucuuiuiHe. OHa BKIIIOYAET B
ceost:

— 1uddepeHIpPOBaHHbBIM 3a4eT — 3T0 (opMa OLEHKM 3HAHUM, IOJy4EeHHBIX
00y4aromuMcs IPU U3YYCHUHU TUCIHIUIMHBI, IPU BBIIOJHEHUH KYPCOBBIX MPOEKTOB, KYPCOBBIX
paboT, Hay4YHO-HUCCIEA0BATEIBCKUX PAOOT U MPOXOKICHUH MPAKTUK C aTTECTAllMOHHON OIIEHKOU
COTIIUIHOY, «XOPOILOY, KyTOBIECTBOPHTEIHHOY, KHEYJOBICTBOPUTEIHHO.

[IpomexyTouHas aTTtecTtauus NPOBOAUTCA B (opmare TECTUPOBAHHS B CHUCTEME
nuctannuonHoro odyyenus ['YAIT Ims.guap.ru B kommeiotepHoM kiacce ['YAIL ocHareHHOM
COOTBETCTBYIOLIMM 000pYOBAaHUEM U MPOTrPAMMHBIM OOecriedeHrneM. TecTUpOBaHUE COJEPKUT
20 cirydaifHBIX BOTIPOCOB, BPEMSI BBITIOJIHEHUS TECTUPOBaHUS — 15 MuUHYT. B cirydae cpaum Bcex
7a00paTOPHBIX M MPAKTHUECKUX PabOT B CEMECTpEe Ha IMOJIOKUTEIbHYIO OLEHKY MPUMEHSETCs
IIKajla OIEHWBAHUS TECTUPOBAHUS COTJIACHO KPHUTEPHUSM OIIEHKH YPOBHSA C(HOPMHUPOBAHHOCTH
KomrereHIMH (Tabn. 14). B cinywae, ecnu He BBINOJHEHBI Ja0OpaTOpHbIE M NPAaKTUYECKHE
paboTsl B cemecTpe, Ha nu(HepeHIIMPOBAHHOM 3a4eTe U HK3aMEHEe CTYACHT HE MOXKET MOJYyUUTh
OLIEHKY BBIIIIE, YEM «YJOBIECTBOPUTEIHHO..



Jluct BHeceHus: U3BMEHEHUH B pabouyro MporpaMmy JTUCIUTUIMHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




