MHUHUCTEPCTBO HAYKH 1 BBICIIEI'O OBPA30OBAHM
POCCHUMCKOU ®EIEPAITA
A

denepanbHOE rocynapcTBEHHOE OI0/DKETHOE 00pa30BaTeIbHOE YUPEKACHIHE
BBICIIEro 0Opa3oBaHUs
«MarsuTOropcKHii rocy1apcTBEHHBIN TeXHHUeCKHH yHuBepcuteT uM. I.J1. Hocosay

YTBEPX/IAIO
Hupexrop UOuAC
C.U. JlyxpsHOB

26.02.2020 r.

PABOYAA ITPOTPAMMA JUCHHAIIIMHBI (MOY JIST)

METO/JbI OITHMH3ALITHHA

Hamnpagnenue moaroToBKH (CenUaIbHOCTS)
27.03.04 YIIPABJIEHUE B TEXHUYECKUX CUCTEMAX

HanpasieHHOCTH (IPOQUIIB/Crieniain3anust) IporpaMMBl
CHCTeMBI B Cpe/IcTBa aBTOMATH3aLMH TEXHOJIOTHIECKHX ITPOIIECCOB

VpoBeHs BrICIIEro 06pa3oBaHus - GakanaBpuaT
IporpaMma MOArOTOBKH - aKaJeMHUYECKHH OaKaiaBpuar

®opma oOyueHus
OYHAas

Wncruryt/ pakynsrer  MHCTHTYT SHEPreTUKH X aBTOMATH3UPOBAHHBIX CHCTEM

Kagenpa ABTOMAaTH3MPOBAHHBIX CHCTEM YIIPABICHHUS
Kypce -4
Cemectp 7

MarsuToropck

2020 rox



Pa6ouas nmporpamma cocrasnena Ha ocHoe ®I'OC BO 1o HAIpaBJIEHUIO ITOJrOTOBKH
27.03.04 YIIPABJIEHUE B TEXHUYECKUX CUCTEMAX (ypoBeHb GaxanaBpuara) (puKas
Muno6puayxu Poccuu ot 20.10.2015 1. Ne 1171)

Pabowas mporpamma paccmotpena u  omoGpeHa Ha  3acemaHMH  Kadeapsl
ABTOMAaTH3UPOBAHHBIX CHCTEM YIIPABIICHHS

12.02.2020, mpoTokon Ne 6 M
3as. Kadeapoit Ja C.M. Aunpees
= /
Pa6ouas nmporpamma omo6pena meTommaeckoi komuccreit UDuAC
26.02.2020 r. mpoTtoxon Ne 5 Q
IIpencenarens C.U. JlykpsinoB

Pa6ouast mporpamma cocrasiena:

nonerT kapenpsr ACY, kau/. TeXH. HayK E.C. PsabunxoBa

Penensenr;

3 kTopa  3A0 "KorcOM CKC" 5 KaH/I. TEeXH. HayK
/1 227 O.H. Bonmtykos




Jluer akTyasn3anuu padoyeii nporpamMmmel

PaGouas nporpamma repecmMoTpena, oocysk/ieHa u ogobpena s peannsamuu B 2020 - 2021
yueGHOM roj1y Ha 3ace/ilaHuu Kadepbl ABTOMAaTH3HPOBAHHBIX CHCTEM YIPaBJIEHHUS

[Tporokon ot 02 ceum%@f}/ Ne 1
3as. kadenpoii . 7 C.M. Anjnpeen

LA 7

PaGouas nporpamMmma nepecMoTpeHa, obcyxkiaena u ogoopena st peanusanuu B 2021 - 2022
yueOHOM ToJ1y Ha 3ace/laHui kKadepbl ABTOMAaTH3HPOBAHHBIX CHCTEM YIIPaBJICHUS

[lporokomor 20 1. Ne

3aB. kadeapoii C.M. Anjnpees

PaGouast iporpamMma rnepecMoTpena, oocyxkaeHa u ojoopena st peanusanuu B 2022 - 2023
yueOHOM rojly Ha 3aceiaHuu Kadeapbl ABTOMATH3UPOBAHHBIX CUCTEM yIIPABIICHHS

[Tporokonm or 20 . Ne

3ag. kadeapoit C.M.—;anees

PabGouas porpamma nepecMoTpena, o6cyxkeHa u o00peHa st peanusanyu B 2023 - 2024
yueOHOM To/Ty Ha 3acelanny Kadeapsl ABTOMAaTH3UPOBAHHBIX CHCTEM YIIPABJICHUS

[Iporokomor 20 . Ne

3aB. kadeapoii C.M.Kﬁnpees




1 esn ocBOCHUSI AUCHUIJIMHBI (MOTYJIs1)

BbIpa0OTaTh  HABBIKM  IPOBEIEHUS  BBIYMCIUTEIBHBIX  JKCIIEPUMEHTOB U
YUCJIICHHO-aHAJTUTHYECKUX PACUY€TOB C UCIOJIb30BAHUEM CTAHJIAPTHBIX MPOTPAMMHBIX CPEJICTB C
LEeNbI0 TOJMYYEHHUS] MaTeMaTHUYeCKUX MOJeleld MpPOIEcCOB U OOBEKTOB aBTOMATHU3AlUMHM U
YIOpaBJICHUS JJI PEIICHUS] ONTUMU3aIMOHHBIX 3a/1a4.

2 MecTo THCHUIJIMHBI (MOYJisl) B CTPYKTYpe 00pa30oBaTe/ibHOi NPOrpaMMbl

Jucrumiraa MeToabl ONTUMH3AalUK BXOJWT B BapHATHUBHYIO YacTh y4eOHOro IUIaHa
00pa30BaTeNbHOMN IPOrpaMMBl.

Jng  w3ydeHWs ~ OUCLHUIUIMHBI ~ HEOOXOIWUMBI  3HaHUS  (YMEHHs,  BJIAJCHUSN),
c(hopMHUPOBAHHBIC B PE3YJIbTaTe U3YUCHHS TUCIMIUINH/ IPAKTHK:

[TporpamMmmupoBaHKEe ¥ OCHOBBI aITOPUTMH3AINT

Teopurs aBTOMAaTHYECKOTrO YIIPaBICHUS

3HaHusA (YMEHUs, BIAJCHMS), TIOTYYEHHbIE IPU U3YYEHUH JaHHOW AMCLUIUIMHBI OyAyT
H€06XOI[I/IMI)I AJI1 U3YYCHUA III/ICIII/IHJ'H/IH/HpaKTI/IKI

HpOI/I?;BOI{CTBeHHaSI — OpCaAauIlIOMHAas MpaKTHUKa

[ToaroroBka K 3aIInTe U 3alUTa BBHITYCKHOMN KBaTH()UKAIMOHHOH PabOTHI

3 Komnerenuuu ody4aromerocsi, popmupyemsbie B pe3ybTaTe 0CBOCHHUS

AUCHUILUIMHBI (MOYJIs1) ¥ IUIAHNPYeMble pPe3yabTaThl 00y4eHHs

B pe3ynbTare ocBoeHUS JUCHUILIMHBL (MOAYIS ) «MeTo1bl ONTUMHU3ALMWY 00ydaroIuics
JIOJDKEH 00J1a1aTh CIEAYOIIUMU KOMIIETCHIIUAMHU:

CTpyKTypHBIit [Tnanupyemsble pe3yabTaThl 00yUeHHs
JIEMEHT
KOMIIETEHIIMH

ITIK-2 cmocoOHOCTBIO MMPOBOAWTE BBIYUCIIUTCIBHBIC OKCIICPUMEHTEI C UCITOJIb30BAHUCM
CTAaHAAPTHBIX MMPOTrpaMMHBIX CPECACTB € LECJIBIO ITOJYUCHUSA MAaTCMATUICCKUX MO,I[CJ'ICfI IMponeccoB
1 00BEKTOB aBTOMaTU3allu U YIIPAaBJICHUA

3HaTh - KJIJaCCU(PMKALIHMIO METOZOB CTAaTHYECKOM ONTUMHU3ALUN U METOI0B
penieHus 3a1a4 JJMHEUHOro MPOrpaMMHApPOBAHNS;

- QJICOPUTMBI pealln3ali METOI0B OJHOMEPHOM U MHOTOMEPHOU
ONTUMH3ALINY;

- METO/IbI PEUIEHMS 3a/1a4 JINHEHHOTO POrpaMMHUPOBaHUS;

- CIIeMAJIBHBIE METO/BI PEIICHHS ONITHMHU3ALMOHHBIX 33]1a4 IPH
MOJIETTMPOBAaHUY CUCTEM YIIPaBJICHMUS,

- METO/IbI pEHIEHUS 3a/1a4 HEJTMHEHHOTO IPOrPAMMHUPOBAHMS;

YMerb - pemaTh 3aJa4i ONTUMAJIBHOTO YIIPABJICHMUS;

- (opmyaHpoOBaTH KPUTEPUHU ONTUMU3ALNU U ONTUMAIBHOCTH MTPU
MOZCIIMPOBAHNUU CUCTEM YIIPABJICHUS;

- IPOU3BOAUTH (HOPMATU3ALUIO 33]]a4 ONTUMH3AINHI U ONTUMAaJIbHOTO
YIIPaBJICHMUS;

- paboTaTh CO CelHaTu3UPOBAHHBIM IPOTPAMMHBIM 00eCTIeYeHUEM ISt
pelIeHus ONTUMU3ALMOHHBIX 3a7a4;

- IPUMEHATh ONTUMHU3ALUOHHBIE METOABI JJIS UCCIICOBAHUS U
MPOSKTUPOBAHUS MATEMAaTHUECKUX MOJIENICH MPOLIECCOB M 0OBEKTOB
aBTOMATU3ALMH U YIIPABJICHHUS,




Bnanets

- METOJMIKOH CBEICHHSI MPAKTHYECKUX 33/1a4 ONTHMHU3AINN K KAHOHHYECKOH
dbopme (popmanuzanmu 3a1a4);

- HaBBIKAMH PEAIN3AIMY aJITOPUTMOB YHCICHHON ONTUMH3ALUH C
MCTOJIb30BAHUEM MTPOTPAMMHBIX CPECTB;

- QHAJIMTUYECKUM KOHCTPYHPOBAHHUEM ONITUMAJIBHBIX PETYIISTOPOB U
MPAaKTUYECKUMHU CIIOCO0aMH orpeienenus Ko3dduuenTo
CTaOMIIM3HUPYIOIIETO YIPABICHHS.




4. CTpyKTypa, 00B€EM U collep:KaHne TUCIMILIUHBI (MOTYJIsI)

OO1mast TpyA0eMKOCTh JUCHUILTMHBI COCTABIISIET 4 3a4eTHBIX equHull 144 akaj. 4acoB, B TOM YHCIE:
— KOHTaKTHas pabora — 76,1 akan. 4acos:

— ayuTopHas — 72 akaJl. 4acos;

— BHeayauTopHas — 4,1 akaz. yacoB
— caMOCTOsTeNbHAs paboTa — 32,2 akaj. 4acos;
— [IOATOTOBKA K 9K3aMeHy — 35,7 akaz. yaca

®opMa aTTecTaluy - 9K3aMEH

AynuropHas g =
z = @
o | KOHTaKTHas pabota 285 OpMa TCKYILIETO
S B
= 5] 31 KOHTPOJIS
Pasnen/ Tema 3 (B akax. yacax) ez it 5 p Kox
g 3 ©|caMOCTOSITENBHOM | YCIeBaEMOCTH H
JIACIUIIINHBI ] [~ . | KommeTeHIMN
O 5 g £ paboTs! MIPOMEKYTOUHON
Jlex, | 180 [ MPaKT. 2'g aTTeCcTaluu
3aH. 3a. |8 &
1. Cratndeckast ONITHMH3AIHAS
CaMOCTOSATENBHOE
u HU
1.1 ITocTanoBka H 3yde Ve
y4eOHOI
KIaccuuKaIms 3a1aq 2 2 CobecenoBanne [1K-2
JUTEPATYPHIL.
OIITUMHU3AIUN
TToxroroska k
c0o0ece/IOBaHNIO
CaMoCTOSTENbHOE
1.2 3a/:[aq1/1 CTaTUYECKOH HU3y4CHHE
ontumusanui. OCHOBHEIE i
[OHATUS M OIpPEHECIICHUS yuconoi Cobecenosanue
Crioco0OsI P 3a£[aHI/I$; 4 12 6 ﬁmTepaTypH. YCTHBIl onpoc 1o [1K-2
N OATOTOBKA K MPAKTHICCKIM
LICJIEBBIX GyHKIM. 7 cobeceI0BaHuIo. paboTam
OnmHOMEpHEBIE 3a/1a4n IMoaroToBKa K
ONTUMU3ANHA MPaKTHYCCKUM
nadoTam
CaMoCTOsTENbHOE
H3YyYCHUE
yueOHoi CobeceoBanue
1.3 MHOTOMEpHBIE 3a1aui 6 oul s JATCPATYPEL. |y erhpIii ompoc 1o K-2
IloaroToBka k -
ONTUMHU3AIUU MPAKTHYCCKIM
cobece0BaHMIO. paboTam
IloaroToBka K
MPAKTUIECKUM
nadoTam
Hroro no paszneny 12 2421 | 16
2. JluneliHOE
IIDOTrNAMMUNDOBAHNC
CaMoCTOsTENbHOE
2.1 3amaum JIHHEHHOTO H3yvEHHE
[IpOrpaMMUPOBAHUS i
porp P 7 4 2 y4eoHo# CobecegoBanue I1K-2
(JIID). Kanonuueckas JTUTEpaTypHI.
(hopma 3ammcu 3anau JII1 Tloaroroska k
cobeceoBaHUIO




2.2

I'eomeTpuueckuit

cnioco6 perrenus 3JIIT

4/41

CaMocCTOsTEIbHOS
H3YyYCHUC
yaeOHOMH

JIATEPATYPHL
IloaroToBka k
cobece0BaHuIo.
IlonroroBka k

HpaKTI/IquKI/IM
nafoTam

CobecenoBanue
YcTHbLl onpoc 1o
MIPaKTHYECKUM
pabotam

[K-2

2.3 CuMIIIEKC — METOJ
pemenus 3JIIT

4/41

CaMOCTOSATENIbHOS
H3YyYCHUC
yaeOHO

JIATEPATYPHL
IToaroroBka k
cobece0BaHuUIo.
TTonroroBska k

MNPAKTUYCCKUM
nafoTam

CobecenoBanue
YcTHbl onpoc 1o
MIPaKTHYECKUM
pabotam

IK-2

2.4 Tpancnoptaas 3JII1

4/41

CaMOCTOSATENbHOE
U3YyYeHUE
yaeOHOH

JIATEPATYPHL
ITonroroBska k
cobeceI0BaHuIo.
ITonroroska k

MNPAKTUYCCKUM
nafoTam

CobecenoBanue
YcTHBII Onpoc 1o
NPaKTHYCCKUM
pabotam

IK-2

Uroro no pazgeny

20

12/121

3.

Hemunelinoe

IIporpaMMHMpOBaHHEC

3.1 3amaun HeIUHEHHOTO
MPOTPaMMHUPOBAHHS

(HJIID)

4,1

CaMoCTOSTENbHOE
U3YyYeHUE
y4eOHOoI

JUTEPATYPHIL.
TTonrorosxka k
c00eceIOBaHNIO

CobecenoBanne

IK-2

3.2 MeToansl MHOKHUTEIEH
Jlarpanxa

41

CaMoCTOSTENbHOE
HM3yYCHUE
y4eOHO
JIUTEPATYPHL.
TToxroroska k
c00eceIOBAHNIO

CobecenoBanue

IK-2

Hroro no paszneny

8,2

HUroro 3a cemectp

36

36/14U

32,2

OK3aMCH

Hroro mo JUCHUITIIINHE

36

36/14U

32,2

OK3aMCH

[K-2




5 O0pa3oBaTesibHbIEC TEXHOJIOTHH

Jis  peanu3anuu  NMPENyCMOTPEHHBIX BHUIOB  y4eOHOW pabOThI B KauyecTBe
06pa3OBaTeJIBHBIX TEXHOJIOTHH B npenogaBaHu JUCHUIIIIMHBI «MCTOILBI OIITUMMU3ALINN»
UCTIOJIB3YIOTCS:

Tpaguionnsie 00pa3oBaTeIbHbBIC TEXHOJIOTHH — HHPOPMAIIMOHHAS JIEKIUs (BBOAHYIO
JICKIIHIO, TJIC JaeT ePBOE MPEICTABICHHE O MPEJAMETE U 3HAKOMCTBO CTYJCHTOB C Ha3HAYCHUEM
U 3a/la4aMy Kypca); JeKIUN — KOHCYJIbTAI[MH, U3JI0)KEHHE HOBOT'O MaTepraia COpPOBOXKIACTCS
MIOCTAaHOBKOM BOMPOCOB W JMCKYCCHEH B TOMCKaX OTBETOB HA ATH BOIPOCHI; MPAKTHYECKHUE
paboTHI.

TexHonoruu mpoOIEeMHOro OOy4YeHHsT — MPOOJIEMHBIC JICKIIUU SIBISIETCS PE3YJIbTaTOM
YCBOCHUS MOJTYYSHHON HH(POPMAIIHH TTOCPEICTBOM MTOCTAHOBKH MPOOJIEMHOTO BOIIPOCA U TTOUCKA
NyTeil ero pemeHus; MPaKTHYECKHE 3aHSATHS C HCIOJIb30BAHHWEM IPOOJIEMHOTO OOydeHUs,
KOTOPOE 3aKIF0YACTCs] B CTUMYJIMPOBAHUH CTYACHTOB K CaMOCTOSITCIIBHON «IOOBIYE) 3HAHHM,
HEOOXOUMBIX JUIS PEIICHHUSI KOHKPETHOU TIPOOIIEMBI.

TexHONMOrMM MPOEKTHOTO O0YYEHHUs — OpraHM3alus 00pa30BaTENBHOTO IMpolecca B
COOTBETCTBUHM C QJITOPUTMOM IIO3TAITHOI'O PEHICHUs NPOOJEMHOM 3a/layd WA BBITOJIHCHHUSI
y4eOHOTr0 3a/1aHHUS.

WNudopmannoHHO-KOMMYHHUKAIIMOHHBIE  00pa30BaTE/IbHBIC TEXHOJIOTHHM — B  XOJE
MMPOBCACHUA JICKIIMOHHBIX 3aHSATUN npeaycMarpuBacTCsa MCIIOJIb30BAHUEC OJICKTPOHHOI'O
JIEMOHCTPAIIMOHHOTO MaTepuaa (JeKIMH-BU3Yyalln3alliu), UCII0JIb30BaHHe MIHTEpHET pecypcoB
AJIA IIPOMEIKYTOUHBIX aTTeCTaHI/H\/JI " MMPOBEPKU OCTATOYHBIX 3HAHUH.

6 YueOHO-MeTOAMYecKOe 00ecniedeHrue CAMOCTOATEIbHOI padoThl 00yUYaroIUXCs
IIpencrasieHo B npuioxeHuu 1.

7 OueHo4YHbIe CPeACTBA 1JIsl IPOBeAeHHUS IPOMEKYTOYHOM aTTecTalluu
[IpencraBieHsl B NPUIOKEHUH 2.

8 YueOHO-MeToAHYeCcKOe U MHGPOPMALMOHHOE 0O0ecTieyeHHe JUCHUTLINHBI (MOTYJIs1)

a) OcHoBHAas JMTEpaTypa:

1. TonwapoB, B.A. Meronsl onTuMH3anMy . yd4eOHOEe TOCOOMe il BY30B /
B. A.TonuapoB. — MockBa: WM3parensctBo IOpaiit, 2020.— 191c.— (Boicmee
obpazoBanue). — ISBN 978-5-9916-3642-1. — Texkcr : snextponnslii / DbC KOpaiT [caiiT]. —
URL.: https://urait.ru/bcode/463500 (mata oopamierus: 17.09.2020).

2. TokapeB, B.B. Meroapl ontumu3anuu : ydeOHOe mocobue it BY30B /
B. B. TokapeB. — MockBa: HW3marensctBo HOpaiit, 2020.— 440c.— (Bsicmee
obpazoBanue). — ISBN 978-5-534-04712-7. — Texkcr : anextponHbit / OBC FOpaiit [calfT]. —
URL.: https://urait.ru/bcode/454017 (mata obopamienwus: 17.09.2020).

0) JomosiHuTEILHAS JIUTEpaATypAa:

1. ArretkoB, A. B. Metoasl ontumuzanuu: ydyebnoe nocobue / A.B. Atrerkos, B.C.
3apyoun, A.H. Kanataukos. - Mocksa: U] PUOP: HUII Undpa-M, 2019. - 270 c.: un1.; -
(Beicmiee oOpazoBanme: bakanaspuar). - ISBN 978-5-369-01037-2. - TekcT : ANEKTPOHHBIHU. -
URL.: https://znanium.com/catalog/product/1002733 (nara ob6pamenus: 17.09.2020). — Pexxum
JIOCTYTIA: 110 TOATHCKE.

2. Kynpssues, K.S5. Meroapl ontumuzaiuu : ydyeOHOEe MocoOue st By30B /
K. f. KynpsBues, A. M. [IpyanukoB. — 2-e u3n. — Mocksa : U3narensctBo HOpaiit, 2020. —
140 c. — (Bwicmiee o6pazoBanue). — ISBN 978-5-534-08523-5. — Tekcr : anexrponnsiii / ObC
FOpaiir [caiiT]. — URL: https://urait.ru/bcode/455825 (nata oopamienus: 17.09.2020).



https://urait.ru/bcode/463500
https://urait.ru/bcode/454017
https://znanium.com/catalog/product/1002733
https://urait.ru/bcode/455825

3. Meroapl ONTHUMHU3AIMH: TEOPUS W AITOPUTMEI . ydeOHOe mocoOue Juisi By30B /
A. A. Yepnsik, XK. A. Uepnsik, 0. M. Merensckuii, C. A. bormaHoBu4. — 2-¢ u3a., UCOp. U
norm. — Mocksa : MsparensctBo [Opaiit, 2020. — 357 c.— (Bricmiee o0Opa3zoBanue). —
ISBN 978-5-534-04103-3. — Texkcr : snekrponnsii / DbC IOpaiitr [caiit]. — URL:
https://urait.ru/bcode/453567 (nara obpamenus: 17.09.2020).

4. Tlamuii, U. A. JluHeliHoe mnporpaMMHpOBaHHE : ydeOHOe Imocobue it By30B /
. A. TTanmii. — 2-e u3z., ucnp. u nomn. — Mocksa : UznarensctBo FOpaiit, 2020. — 175 ¢c. —
(Beicmiee o6pazoBanme). — ISBN 978-5-534-04716-5. — Tekct : anexkrponssiii // 3bC FOpait
[caiit]. — URL.: https://urait.ru/bcode/448940 (narta obpamenus: 17.09.2020).

B) MeToanueckue ykazaHusi:

1. Ps6uukoBa, E. C. Meroasl u Teopuu ontuMmm3anuu : ydeOHoe mocodbue / E. C.
Psi6unkosa, C. M. Auapees, M. 0. Ps6uukoB ; MI'TY. - Marautoropck : MI'TVY, 2016. - 1
anektpon. ont. jguck (CD-ROM). - 3Barm. ¢ Turya.  9kpana. -  URL:
https://magtu.informsystema.ru/uploader/fileUpload?name=2722.pdf&show=dcatalogues/1/1132
040/2722.pdf&view=true (matra oOpamenus: 14.05.2020). - Makpoodnsekt. - Tekcr
AIIEKTPOHHBIN. - CBenenus poctynnsl Takke Ha CD-ROM.

2. Metoapl OoNTUMU3ALMU. 3aJauyHUK : ydyeOHoe mocobue ans By3oB/ B. B. Tokapes,
A. B. Cokomnos, JI. T'. Eroposa, II. A. Msimkuc. — Mocksa : U3narensctBo FOpaiit, 2020. —
292 ¢. — (Beicmiee obpazoBanue). — ISBN 978-5-534-10417-2. — Texkct : anekrponHsbiii // DBC
IOpaiir [caiit]. — URL: https://urait.ru/bcode/456290 (nata oopamienus: 17.09.2020).

r) [Iporpammuoe o6ecnneuenue u UHTepHeT-pecypcebl:

IIporpamMmmuoe oGecnieuenne

Haumenoanue [10 Ne noroBopa CpoKk JeiicTBUS JIMIICH3UH

MS Windows XP J1-1227-18 o1 08.10.2018 11.10.2021
Professional(a1s ki1accoB)

MS Office 2003 Professional |Ne 135 ot 17.09.2007 0eccpodHo

MS Visual Studio 2010 ;1597 16 0108.10.2018 11.10.2021
Professional(s kimacca)

FAR Manager cB0OOTHO pacmpocTpansemoe [10 0eccpovHO

7Zip cB000IHO pacmpoctpansemoe [10 06eccpouHo



https://urait.ru/bcode/453567
https://urait.ru/bcode/448940
https://magtu.informsystema.ru/uploader/fileUpload?name=2722.pdf&show=dcatalogues/1/1132040/2722.pdf&view=true
https://magtu.informsystema.ru/uploader/fileUpload?name=2722.pdf&show=dcatalogues/1/1132040/2722.pdf&view=true
https://urait.ru/bcode/456290

IIpodeccnonanbHble 0a3bl JaHHBIX M MH(POPMAIMOHHBIE CIPABOYHbIE CHCTEMbI

Hassanue xypca

CchlUIka

OnekTpoHHas 0a3a MEPUOJUYECKUX H3AaHUI
East View Information Services, 0OOO

https://dlib.eastview.com/

HammmonansHas
WH(OPMAIMOHHO-aHAIUTUYECKAsT CHCTeMa —
Poccuiickuii MHIEKC HAYYHOTO ITUTHPOBAHHSI

URL: https://elibrary.ru/project risc.asp

[TouckoBass cuctema Axagemuss  Google
(Google Scholar)

URL: https://scholar.google.ru/

Nudopmanmonnas cucrema - EnuHOoe OKHO
JIOCTyNa K HH(OOPMALIMOHHBIM pecypcaM

URL: http://window.edu.ru/

®denepallbHOE TOCYIAPCTBEHHOE OIOKETHOE
YUPEIKICHUE «DenepanbHbIi UHCTUTYT
TPOMBINIJICHHONH COOCTBEHHOCTH

URL: http://www1.fips.ru/

Poccuiickas T'ocynapcrBeHHass OuOnmnorexa.
Karanoru

https://www.rsl.ru/ru/4readers/catalogues/

DneKTpoHHbIE pecypchl Oubmmorexku MITY
uM. .. HocoBa

http://magtu.ru:8085/marcweb?2/Default.asp

®denepanbHbIi  00pa30BaTEIbHBIN  MOPTAT
OxoHomuKa. Conposorus. MeHePKMEHT

~ |http://ecsocman.hse.ru/

YHuBepcuterckas WHGOPMAIMOHHAS CHUCTEMa
POCCHA

https://uisrussia.msu.ru

MesxyHapoaHas HAayKOMETPHUECKas
pedepaTHBHAS U IIOJIHOTEKCTOBAsE 0a3a JaHHBIX
HayuHbIX n3ganuii «Web of sciencey

http://webofscience.com

Me:xyHaponHas pedepaTtuBHas U
MIOJIHOTEKCTOBAasl _clipaBoyHasi 0a3a JTaHHBIX

http://scopus.com

MC)I(I[YHapOI[HaSI 63.33. IIOJTHOTEKCTOBBIX
JKypHaAJIOB Springer Journals

http://link.springer.com/

MexnyHaponHas KOJIJIEKIUA HaY4YHBIX
IIPOTOKOJIOB IO PA3JIMYHBIM OTPACIISIM 3HAHUMI

http://www.springerprotocols.com/



https://dlib.eastview.com/
https://elibrary.ru/project_risc.asp
https://scholar.google.ru/
http://window.edu.ru/
http://www1.fips.ru/
https://www.rsl.ru/ru/4readers/catalogues/
http://magtu.ru:8085/marcweb2/Default.asp
http://ecsocman.hse.ru/
https://uisrussia.msu.ru/
http://webofscience.com/
http://scopus.com/
http://link.springer.com/
http://www.springerprotocols.com/

MexaynaponHass 0a3a Hay4YHBIX MaTEpUAlOB B
o0jacTi  (U3MYECKUX HAYK M HMHKHHUPHUHTA

http://materials.springer.com/

MesxayHapoaHast 6a3a CIIpaBOYHBIX M3JAHHI [0 BCEM
orpacisaM 3Hanuii SpringerReference

http://www.springer.com/references

Mexnynaponnas pedeparuBHas 0Oa3a JaHHBIX II0
YUCTOM M npuKIIaaHoil Mmaremaruke ZOMATH

http://zbmath.org/

Mexnaynapoanas pedepaTUBHAasS M TOJHOTEKCTOBAS
cIIpaBO4YHas 0asa  JTaHHBIX HAY4YHbIX  W3JaHUU
«Springer Naturey

https://www.nature.com/siteindex

ApxvB  HayyHbIX KypHaimoB  «HarmoHanbHbIN
AJIEKTPOHHO-MH(POPMAMOHHBIA  KoHIopiuym» (HII
HOMKOH)

https://archive.neicon.ru/xmlui/

9 MartepuajbHO-TeXHUYECKOe o0ecnieyeHue JUCHUILINHBI (MOTYJIs1)

MatepuanbHO-TEXHUYECKOE 00ecTIeyeHe TUCITUTLINHBI BKITIOYAET:

1. Y4eOHble aynutopuu AJis NPOBEACHUS 3aHATHH JIEKIIMOHHOIO TUIIA
MynsTuMeINITHbIE CPEACTBA XPaHEHUs, TIepeaun U MpeCcTaBlieHuss HHOpMaIuu

2. YyeOHas ayuTopus AJisl IPOBEACHUS NMPAKTUYECKUX 3aHITUI: KOMIIBIOTEPHBIN KJ1acc
[MTepconanbHbie KoMbIOTEPHI ¢ maketoM MS Office, Beixo10M B IHTEpHET U ¢ 10CTYIIOM

B DJIEKTPOHHYIO HH(POPMAITMOHHO-00pa30BaTEIbHYIO CPEy YHUBEPCUTETA

3. [TometeHus Assi CaMOCTOSITENbHOM pabOThI 00yJaIOIINXCs
[Tepconanbhbie KOMIBbIOTEPHI ¢ makeTom MS Office, Beixogom B IHTEpHET U ¢ 1OCTYIIOM

B DJICKTPOHHYIO I/IH(I)OpMaLII/IOHHO'06paSOBaTCJ'IBHYIO Cpeay YHUBEPCUTECTA

4. YueOHble ayJUTOPHH Ui TPYIIIOBBIX U UHAUBUIYAJIbHBIX KOHCYJIbTALUI, TEKYILEro

KOHTPOJIA U ITPOMEKYTOUHBIX KOHch'IBTaLII/Iﬁ

Jlocka, MyJIbTUMEIUHHBINA IPOEKTOP, IKPaH

5. Tlomemienue st XpaHEHHs M NPOPUIAKTHUECKOTO OOCITYKUBaHHUS y4eOHOTro

000opyT0BaHUS

Crennaxu AJI XpaHCHU A y‘Ie6HO'MeTOI[I/I‘ICCKI/II71 AOKYMCHTallUN



http://materials.springer.com/
http://www.springer.com/references
http://zbmath.org/
https://www.nature.com/siteindex
https://archive.neicon.ru/xmlui/

IMpunoxenne 1

Y4yeOHO-MeTOoAUYEeCKOe o0ecTieueHHe CAMOCTOSITEILHOMH PadoThI CTY/IEHTOB 110
AUCHHILINHE «MeToabl ONTHMHU3ALMN

ITo JUCHUITIINHEC «MCTOI[I)I ONTUMH3AIHN» IIPEAYCMOTPEHA ayAUTOPHAA U BHECAY IUTOPHAA
CaMOCTOATCJIbHAA pa60Ta o6yqalonmxcs;.

AynutopHas camMoCTOsITeNIbHas padoTa CTYAEHTOB IPEANOJIaraeT  BBIIOJHEHUE
IPAaKTUYECKUX paboT U JOKIA[ 110 OJIyYE€HHBIM pe3yJbTaTaM, a TaKXKe YCTHBIN OIIPOC O MOpsIIKe
BBIIIOJTHEHUSI IPAKTUYECKOM paboThl, IOJYyYEHHBIM YMEHHUSM U HaBblKaM. BHeaynuTopHas
caMOoCTOsTeNIbHas paboTa MpeaIoIaraeT CaMOCTOATENILHO U3yUeHHE YUeOHOM JINTepaTyphbl.

Ilpumepnuie eonpocel 014 ycmnozo onpoca no 6bINOIHEHHBIM NPAKMUYECKUM
paobomam

1. Cyrb MeTOna CKaHUPOBaHUs (METO/A MOJIHOTO TIepedopa 3HAYCHUH 1eJIeBON (DYHKITUH).

2. Yro Takoe MHTEPBAI HEONPEICICHHOCTH U KAaKOB €0 OKOHYATEIILHBINA pa3Mep MpH
pelIeHnH 3aa4d METoIoOM repedopa?

3. Kak BbIiOHMpaeTcs 4nucio npocMaTpruBaeMbIX TOUEK HHTEPBalia HEOMPEeIeICHHOCTH Py

peIlIeHnH 3a]a4i OJTHOMEPHOI ONTUMHU3AIMU METOAOM iepedopa?

Kakue QpyHkMu Ha3bIBAIOTCS YHUMOAATBHBIMU?

Urto Ha3bIBaeTCs 30J0THIM CEYEHUEM OTpe3Ka?

ANTOpUTM MOMCKAa MUHUMYMa METOJIOM 30JI0TOTO CEUEHUSI.

TeopeTnueckoe 000CHOBaHUE METO/A 30JI0TOTO CEUEHHUSI.

Ha uem ocHOBaH MeTOJ1 KBaIpaTUYHOW MHTEPIIOISLUU?

© oN Ok

B ueMm 3akitouaercst ynopsiioueHue 3Ha4YeHUH 1eneBoi GyHKIHUN?

10. KakoBb!I yci10BHsI OKOHYAaHUS TTOMCKAa MUHUMYMa 11€JIeBOM (PYHKIIMU B METOJIE 30JI0TOTO
CEUEHNUE U B METOJE KBaJPaTUYHON UHTEPIOJALUU?

11. Anroput™ norucka MUHHUMYMa METO/I0M ITOKOOPIMHATHOTO CITyCKA.

12. B ueM CMBICIT yCIIOBUS TPEKPAIIEHHSI TOMCKA B METOIE TOKOOPAMHATHOTO CITyCKa?

13. Yto Takoe rpaaueHT pyaxmun? Yto oH XapakTepusyer?

14. Kak ompeaensercst MOyJb rpaauerTa? Uto on onpenensiet?

15. CymHocTh MeTOAa TPAJAUCHTHOTO CITYCKA.

16. Yem MeTOT HANCKOPEHTIIETO CITyCKa OTJIMYAETCS] OT METO/1a TPATUEHTHOTO CITycKa?

17. YcnoBue okOHYaHUE MOUCKA B IPAJAMEHTHBIX METOAX.

18. Yto Takoe 3pexT «oBparon»?

19. Yto Takoe nouck no odpasiy B MeToie KOH(UTYypauu?

20. Korna npexparaercsi IOMCK MUHUMYMa B MeTojie Xyka-J[xusca?

21. B yeMm 3aKit09aeTcsi CyTh MPOLEAYP «OTPAKEHUS», «PACTHKCHUS» U «CKATHSI» B METOJIE
Hennepa-Muna?

22. KakoBbl yc10BHs OKOHYAaHUS IIOMCKAa MMHUMYMa 11eJIeBOH ()YHKIIMU B METO/IE 30JI0TOTO
CEUYEHHE U B METOJIE KBaAPATUYHON UHTEPIOSALHUN?

23. B yeMm 3aki04aeTcsi reOMETPUYECKUIA CMBICIT 33J1auyl JINHEHHOTO POrpaMMHUPOBaHUs?

24. Kakoit BT MOXET UMETh 00J1aCTh IOMYCTUMBIX PEIICHUH NPH FreOMETPUIECKOM METO/Ie
pemenus 3JII1?

25. Yro ompenensieT BEKTOP-TpagueHT 1eneBoii pynkuun? Kak ero moctpouts?

26. B yem 3aximrovaercs GyHIaMEHTAIbHAS TeOpeMa CUMITIIEKC-MeTo1a?



217.

28.

29.

30.

31.

32.
33.

34.

35.

36.

37.

38.
39.

Kak ocymecTBasieTcst mepexo/i K KaHOHHUECKOM (popMe 3amucu 3a1a4u JHHEHHOTO
IPOrpaMMUPOBAHUS?

Kaxk npoBepUTh COBMECTHOCTb CUCTEMBI OTPAaHUYECHUM 3aa4X JIMHEHHOT O
nporpammupoBanua? Kakoil OyneT BbIBOJ, €CIIM CUCTEMA OIPaHUYEHH HECOBMECTHA?
Kak mpoBepuTh OrpaHHueHHOCTH LeneBoi GpyHkuu? Kakoii OyneT BBIBOJ, €CiH LeseBast
(GyHKLUS HEOrpaHUUYEHHA?

Kakoe 6a3ucHoe perieHre cuuraeTcs J0NyCTUMbIM B cuMIuiekc-metoae? Kak noctynurs,
eciu 0a3UCHOE PELIeHNE 0Ka3aJI0Ch HEIOMYCTUMbIM?

Kakoe 6a3ucHoe perieHue cuuTaeTcst ONTUMANIbHBIM B cuMILIekc-merone? Kak
HOCTYIUTH, €CJIN 0a3MCHOE PEUICHHE 0KAa3aJI0Ch HEONITUMAIbHBIM?

Kak onpenenuts pa3peraroniuii 3JIeMeHT B CUMILIEKC-Ta0nue?

B uem 3akirouaercs «paBuUiIo NPSMOYTOJIbHUKAY P peoOpa3oBaHUU
CHUMILIEKC-Ta0IUIBI?

Kak maTemaTnuecku copMynupoBaTh TPAaHCIIOPTHYIO 3a7auy JMHEHHOTO
IIPOrpaMMUPOBAHUS?

B uem 3akitouaercst HEOOXOUMOE U JOCTATOUHOE YCIOBUS Pa3pelIuMOCTH
TPaHCIIOPTHOM 3axaun?

Kaxk cocTaBuTh MCXOIHBIN ONOPHBIN IIJIaH TPAHCIIOPTHOM 3a1a41 METOA0M
CEBEPO-3allaHOr0 yriia U METOJIOM MUHUMAJILHOTO 3J1eMEHTa?

B uem cyTh MeTO]a TOTEHIIMAJIOB IPU PELLIEHUN TPAHCIIOPTHOM 3a7a4n?

Uro noHnMaeTcs oJ IIUKJIOM B TPAHCIIOPTHOM 3a1aye?

Kakoli onopHslii IU1aH B TPAHCIIOPTHOM 3a/1a4€ CUUTAETCS] ONTUMAJIBHBIM?



[Tpunoxenue 2

OIIeHO‘lHLIe cpeacrea AJisi MPpOBECACHUSA HpOMe)KyTO‘lHOﬁ aTTecTaAllMy MO JUCHUILINHE «MeToabl ONTHUMHU3 AN

a) [lnanupyembie pe3yJbTAaThbl 00yUYeHHS U OLlEHOYHbIE CPeACTBA ISl POBEACHUS NMPOMEKYTOUHON aTTecTAlNM:

CtpyKTypHBII
JJIEMEHT
KOMIIETEHIIUH

[Tnanupyemble pe3yabTaTbl 00ydeHHs

OneHouHble CpeacTBa

CIIOCOOHOCTBIO MMPOBOAWUTDL BBIYUCIIUTCIILHBIC DOKCIICPUMCECHTHI C UCITIOJIb30BAHHUEM CTAHAAPTHBIX MPOrpaMMHBIX CPCACTB C LECJIbIO MTOJTYUYCHHUA

MaTeMaTUYeCKUX MOJIEJIeH MPOIECCOB U 00BEKTOB aBToMaTH3auuu u yrnpasieHus (I1K-2)

3HaTh

KJIacCU(UKALIUIO METOJOB CTAaTHYECKOU
ONTUMU3AIMH U METOJIOB PEIICHUS 3a/1a4
JUHEHHOTr0 MPOrpaMMUPOBAHUS;

aJTOPUTMBI peanu3anuu METOJIOB
OJHOMEPHOM Hu MHOTOMEPHOM
ONTUMM3AIIHN;

METOJIbl PEIICHUS 3a/Ja4 JUHEWHOrO
MPOTPAMMHUPOBAHMUS;

crnernuaabHbIe METObI peleHus
ONTUMM3AIMOHHBIX 3ajau pu

MOJIEJTMPOBAHUH CUCTEM YIIPaBJICHUS;
METOJBl PELICHUS 3a7ad HEJINHEHHOIro
IpOTrpaMMUPOBAHUS;

1.

Hown

10.

11.

[loctanoBka  3amaum  ontumuzanud.  OCHOBHBIE
MaTeMaTHYECKUX MOJIENIe ONTUMU3AIINH.
Krnaccudukanus 3amaq ONTHMHA3AIHH.

[Tpumepsl MOCTAaHOBKH 3a/1a4 ONTUMHU3ALINU.
OnHomepHBIE 3a7a4i ONTUMU3AIMK. Pemenue 3amad 0JHOMEPHON ONTUMU3AIUN
METOJIOM MPOU3BOJIHOIN M METOJIOM MOJIHOTO mepedbopa

OnHomepHBIE 3a7a4i ONTUMU3AIMK. Pemienue 3amad 0JHOMEPHON ONTUMU3AIUN
METO/IOM 30JI0TOT'0 CEYEHUS

OnHomepHBIE 3a7a4i ONTUMU3AIMKU. PemieHne 3amad 0 JHOMEPHONW ONMTHUMHU3AINN
METOJIOM KBaJAPATUIHON WHTEPITOJISAIIAN

MHoromepHsbI€ 3a71auu ONITUMU3ALKKU. Peenne 3aja4 MHOTOMEPHOM ONITUMHU3AIINN
METO/I0M MTOKOOPIMHATHOTO CITyCKa

MHuoromepHsbI€ 3a7]aui ONITUMU3ALKU. Pelenne 3aja4 MHOTOMEPHOM ONITUMHU3AINN
TpaTUECHTHBIMIA METOJIAMHU

MHoromepHbI€ 3a71a41 ONITUMU3ALKU. PelieHne 3aja4 MHOTOMEPHOM ONITUMHU3AINN
METOJIOM HaHCKOPEUIIIEro CIycKa

MHuoromepHsbI€ 3371a41 ONITUMU3ALMU. Pelenne 3aja4 MHOTOMEPHOM ONITUMHU3AIUN
METOJIOM KOH(UTyparuu

MHuoromepHbie 3amaun onTUMH3anuu. CHUMIUIEKCHBIH METOJ MPSMOTO IMOUCKa
Hennepa-Muna.

OTallbl MMOCTPOCHUA




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1eHOYHEIE Cpe€acTBa

12.
13.
14.
15.

16.
17.

18.

19.

20.

21.
22.

23.
24.
25.
26.

IlonsTne JsmMHEWHOro nporpaMmupoBanus. IlocTaHoBKa 3amayu  JIMHEHHOIO
IPOrpaMMHUPOBAHUS B 0OIIEM BUJIE.

I'eomeTpuyeckuil METO pelIeHUs 3a1a4 JIMHEHHOTO MPOrPaMMHUPOBAHUS
CuMIuiekc-MeTo TMHEHHOTO MPOrpaMMUPOBAHUS: 001Iasi CyTh METOa
CuUMIUIEKC-METO  JTMHEHHOTO TPOTPaMMHUPOBAHUS: TOPSIOK  pabOThI c
CUMILIEKC-Ta0IuIe

Cumiiekc-MeTo/1 JINHEHHOr0 IporpaMMHUpoBaHus: npumep pemenus 3J111
TpancnopTtHass  3ajadya  JUMHEWHOro  NPOTrpaMMHUpPOBaHMSA:  (OPMYIHPOBKA
TPAHCIIOPTHOM 3aJ1a4u

TpaHcniopTHas 3ajada JUHEHHOrO INPOrPaMMHUPOBAHUSA: MaTeMaTU4yecKas MOJEINb
TPaHCIIOPTHOM 3a7auu B OOIIEM BUJIE

TpaHcnopTHas 3ajada JIMHEWHOTO INPOTPaMMHUPOBAHUS: IIPUMEP COCTABIICHUS
MaTeMaTU4YeCKON MOJEIIA TPAHCIIOPTHOM 3a1a4u

TpancnopTHas 3aga4a JIMHEHHOIO MPOrpaMMUPOBAHUSA: METOJ CEBEPO-3alaHOrO
yria

TpancrniopTHas 3a1a4a JMHEHHOTO IIPOrPAMMHUPOBAHMS: METO/ IIOTEHIUAJIOB.
Henunelinoe nporpammupoBaHue: MoHATHE, nocTaHoBka 3agaun HIIII B obmem
BU/JIE.

OcoOeHHOCTH 3a/1a4 HETMHEHHOT0 TPOrPaMMUPOBAHHUS.

Knaccugukanus 3anau u meronos HJIIL.

Henunelinoe nporpammupoBanne. Meroa MHOKuUTenen Jlarpanxa.

Henunelinoe nporpammupoBanue. Teopema Kyna-Takkepa.

YMmeTn

peuiaTb 3a1a4yu OIITUMAJIBHOT'O
yIpaBICHUS;

dbopMynupoBaTh KpUTEPUH
ONTUMHU3AIMU W OITHUMAJIBHOCTH IIpU
MOJICTTUPOBAHUY CHCTEM YIIPaBJICHHUS,
MpOW3BOANTE  (hopmManm3anuio  3amad

OIITUMH3aAIINU u OIITUMAJIBHOT'O

Haiitn Ha otpeske [-10,10] aOcrmccy TOYKM MHHUMyMa 3aJaHHON OJHOMEpPHOM
1es1eBoi (QyHKIMU ¢ aOCOIIOTHOM MOTpenHOCThI0, He npeBbiaronei 0,01:

U=x* +ky -explky - x)




CtpyKTypHBII

3JIEMEHT [Inanupyemble pe3ynbTaTbl 00y4eHUs O1eHouYHBIE CPENCTBA
KOMIIETEHIIUH
YHUpaBJIcCHHA, Howmep Bapnanra & ko
— paboTarb CO  CIEUUATM3MPOBAHHBIM 1 10 085
IPOrpaMMHBIM  OO€CIIEYeHUuEM Ui 5 2’ 0 -0165
peleHys ONTUMU3alUOHHBIX 33/1a4; 3 3: 0 -U: 45
— IPUMEHATh ONTHMU3ALMOHHBIE METOJBI 4 4.0 -0.25
IUIL UCCIENOBaHMs M IPOEKTHPOBAHMS 5 5.0 -0,05
MaTeMaTUYECKUX MOJEJEH MPOUECCOB U 6 6.0 0.15
00BEKTOB aBTOMAaTHU3aLUU u 7 ?:0 0.35
yIIpaBJICHUS; g 8.0 0.55
9 9.0 0,75
10 10,0 0,95

2. MuUHAMH3HPOBATH METOJIOM MHOTOMEPHOH ONTHUMH3AIUU IEJIeBYI0 (DYHKIHIO C
a0COTIOTHON MOTPENIHOCTHI0, He TipeBbImiatomeit 0,01:

U:f{xl,xz]:a-lerb-xg+exp(c-xf+a’-x§.).

Homep a b c d
BapHAaHTA
1 1.0 -1.4 0.01 0,11
2 2.0 -1.3 0.04 0.12
3 3.0 -1.2 0.02 0.13
4 4.0 -1.1 0.16 0.14
5 5.0 -1.0 0.25 0.15
6 6.0 -0.9 0.36 0.16
7 7.0 -0.8 0.49 0.17
8 8.0 -0.7 0.64 0.18
9 9.0 -0.6 0.81 0.19
10 10.0 -0.5 0.94 0.20




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1eHOYHEIE Cpe€acTBa

3. Pemmts 3a1auy JIMHEHHOTO MPOrPaAMMUPOBAHHS T€OMETPHUUECKUM METOIOM:
f =2x +3x, - max
2% + X, <10
2%, +4X, 28
X1, X, =0
4. Pemmuth 3aaavy JUHEHHOTO IIporpaMMHpOBaHUA CUMILJICKC-MCTOJAO0OM:
f =2x +7x, > max
—2% +3%X, <14
X +X, <8

X, Xy 20

5. Pemmth TpaHCIOPTHYIO 33a4y JUHEHHOTO IPOrpaMMUPOBAHUS.
Ha cxnmamax A, B, C umerorcs 3amacel npoxykuuu B kosmmuectBax 90, 400, 110 T.
coorBercTBeHHO. [loTpebutenin M, H, K 1omKkHBI NOIy4uTh 3Ty MNPOAYKLHIO B
konuuectBax 140, 300, 160 1. coorBercTBeHHO. HaiiTu Takoi BapuaHT HPUKPEIICHUS
MOCTABIIMKOB K MOTPEOUTENSIM, NP KOTOPOM CyMMa 3aTpaT Ha IMepeBO3KH Oblaa Obl

MUHHMaJIbHOH. Pacxoap! o nepeBo3ke 1 T. MpoayKIMK 3aJaHbl Ta0uuei (y.e.).




CtpyKTypHBII

AJIEMEHT [Tnanupyemsble pe3ynbTaTbl 00yUeHHs OneHoyHbIe CpeaCcCTBa
KOMIIETEHIINH
2 5 2
4 1 5
3 6 8
Braners METOJUKON CBENEHHUS MPAKTHUYECKHUX

3aja4 ONTHMH3AIUU K KAHOHHYECKOU
dopme (popmanuszanuu 3a1aq);

HaBbIKAMU  peaju3alii  aJrOpPUTMOB
YHCICHHOM ONTUMM3ALUU C
HCIIOJIb30BAHUEM IIPOrpaMMHBIX
CPE/CTB;

AHAIUTUYECKUM KOHCTpYHUpPOBaHUEM
ONTUMAJIbHBIX PETYJIATOPOB "
IIPAKTUYECKUMHU crocodamu
OnpeeIeHUs KO3 (PUIIMEHTOB

CT8.6I/IHI/I3I/Ipy10H_ICFO YIIpaBJICHUA.

1. B pe3ynbTare 3KCHEpUMEHTA OIpPENEIeHbl 3HAUEHUS HEKOTOPOW BEIMYUHBI Y —

9 v o
y (Xi), COOTBETCTBYIOILUE ONPEACICHHBIM 3HAYECHUAM APYroM IepeMeHHou X — Xj. [Ipu
TOM YCTAQHOBJICHO, YTO MEXJy BEJIMYMHAMU Y M X CYyLIECTBYeT (YHKIHOHAJIbHAS

3aBUCUMOCTb, MpHUYEM BHUJ (YHKLHU yT = f(Xi)zaXi2 +in +C wu3BecreH. Tpebyetcs ¢

IOMOILBIO METO0JIa MHOTOMEPHOM ONTHUMM3ALUU ONPEAEIUTh TAKOe 3HAaUEHUE ITapaMeTPOB
a,b,c aroit GhyHKIMHU, TPU KOTOPBIX CyMMa KBAJIPaTOB OTKIOHEHHH 3KCIEPHUMEHTATbHBIX

JTAHHBIX OT pvaeTHI)IX 3Ha‘~IeHI/II71 6YI[€T MHUHUMAJIBHA.
n T .
U =3y () y" ()] —min.
i—-1

[Tocne aTOro, 1Uisl HAlICHHBIX 3HaYCHUH KOG PUIIEHTOB a,h,C HEe0OXOAUMO MOCTPOUTH

rpadux Gpysxmun Yy = f(X) M OTMETUTH HA HEM DKCIIEPUMEHTAIbHBIE TOYKH. 3HAYEHUS

napameTpoB @,b,C crexyer uckath ¢ abcoroTHOM morpemHocteio £ = 0,01.




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1eHOYHEIE Cpe€acTBa

x; Smauerna y; = v(x;)

Ne 1 Ne 2 Ne 3 Ne 4 Ne 5 Ne 6 Ne 7 Ne 8 Ne 9 Ne 10
1 2.05 2.09 2.02 1.99 223 2.07 218 -0.10 -0.16 2.09
2 1,94 2,05 1,98 2.03 2.29 2,17 | 2,43 -0.21 0.01 2.31
3 1.92 2.19 1.67 2.20 2.27 221 | 2.40 0.01 0.10 2.72
4 1,87 2,18 1,65 2.39 2.62 231 2.43 0.05 0.16 2.77
5 1.77 2.17 1.57 2.19 2.72 2.10 | 2.65 -0.13 | 0.05 2.78
6 1.88 227 1,42 2,61 2.82 2.09 275 -0.23 0.35 2.97
7 1.71 2.58 1.37 2.35 3.13 212 2.67 -0.21 0.19 3.00
8 1.60 2,73 1,0[7 2.60 3.49 1.63 2.606 -0.43 0.50 3.51
s 1.56 2.82 0.85 2.55 3.82 1,78 | 2.63 -0.57 | 0.74 3.43
10 1.40 3.04 0.48 2.49 3.95 1.52 2,75 -0.44 1.03 3.58
11 1.50 3.03 0.35 2.50 4,22 1,16 | 2.41 -0.44 | 1.06 3.58
12 1.26 3.15 -0.30 2,52 4.48 1.07 2.24 -0.83 1.49 3.51
13 0.99 3.62 -0.61 2.44 5.06 0.85 2.12 -0.78 1.79 3.82
14 0.97 3.85 -1.20 2.35 5.50 0.56 1.74 -0.81 2.03 3.90
15 0,91 4,19 -1.39 2.26 5.68 0.10 1,57 -1,06 | 2,22 3.77
16 0.71 4.45 -1.76 2,19 6.19 -0.25 1.17 -1.41 2.50 3.81
17 0.43 4,89 -2.28 2.24 6.42 -0.65 | 0,96 -1.40 | 2.88 4.00
18 0.54 5.06 -2.81 2.34 7.04 -1.06 0.63 -1.70 3.21 3.97
19 0.19 5,63 -3.57 1,96 7.57 -1,66 | 0,25 -1.96 | 3.63 4.08
20 0.01 5.91 -4.06 2.19 8.10 201 |-0.01 |-1.91 |3.90 4.08

2. I/ICHOHLSYSI YHUCJICHHBIM METO] MHWHHMU3AIlUU,

0, nput<r

h'(t)= k{ L

HalTU ONTUMAJIbHOE 3HAYEHUE
IIOCTOSIHHOW BPEMEHM M BPEMEHH 3alla3/IbIBAaHMs Ul YKAa3aHHOW KPUBOM pasroHa IpH
KodpduureHTe nepenauu 0,1m/c. KpuBas pasroHa aHaJUTUYECKH ONMCHIBAETCS
BBIPAKECHHUEM:

1—ET} nput>r




CtpyKTypHBII
JJIEMEHT

KOMIICTCHII U

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1eHOYHEIE Cpe€acTBa

WuTtepBain pa3douts Ha 10 yyactkoB. COCTaBUTH aJTOPUTM PEIICHUS U PEATU30BaTh €ro Ha

OBM. CpaBHUTH pe3ylbTaThl pacueTa C pe3yibTar

OM TpadU4ecKoro OInpeaeICHus

HUCKOMBIX BenuuMH. [locTpouts h(t) II0 pe3yjbTaTaM YHUCICHHOI'O OIPEACICHUsS H

rpaduyecKoro onpeaeieHus Ha OTHOM rpaduke.

OcHoBHoOM

§DHOBHOI7I

GxHoBHO

@HOBHOM 7

(éicHOBHon

Bpewms, ¢

O cHOEDCHI EDOHIO EDIOHIO EDICHIO EDICHIO EDICHIO BHO

3. B xamepHoii meun mporCXOAUT HArpeB 3arOTOBKU:

HapaMeTpaMH HarpeBa sABJIAIOTCA:

Tonnmso

Vr




CtpyKTypHBII
JJIEMEHT
KOMIIETEHIH

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1eHOYHEIE Cpe€acTBa

V1 — pacxoj TOIUIMBA B TICYb, MS/‘I;
Tcm — cpeaHeMaccoBasi TeMieparypa 3arotroBku, °C;
Tprp — TeMmeparypa pabouero rnpocrpancTpa neuu, °C;
Tros — TeMIiepaTypa MoBEpXHOCTH 3aroToBKH, °C;
Ty — Temmeparypa LeHTpa 3aroToBkH, °C.
B kauecTBe ynpasisoniero Bo3ieicTBre 3/1€Ch BBICTYMAET PACcX0/1 TOILIUBA.

3a 3a/IaHHOC BPCM:I T HCO6XOI[I/IMO obecneyuThb Harpe€B 3aroToBKH OT SaHaHHOﬁ
o 0 9 o K
Ha4YaJIbHOU TCMIICPATYPhI T" mo 3amaHHON KOHEYHOM TEMIICPATYPhbI T , Ip¥1 MUHHUMAJIbHOM
pacxoae TOoIIrBa.

Jlanee HY>)KHO CBECTH IOJYYCHHYIO BapHallMOHHYIO 3a/1a4dy K 3a7ade HEIMHEHHOIO
IIPOrpaMMUPOBAHUSA U PELINTh €€ YMCIIEHHBIM METOIOM. [[71s1 onpenesieHust OrpaHudeHuin
3aJJaHHBIX SIBHO HCIIOJIb30BAaTh METO/ IITPAPHBIX PYHKIIUM.

Ilapamemput 3a0auu: HavanpHas TEMIEpPATypa T° = 0 °C; koHeuHas TeMmrepaTrypa T
= 1250 °C; Bpems narpeBa T=250 muH.

st 4ncIeHHOro pelleHns peKOMEHAYETCsl UCIOb30BaTh CIeAyIONIe 3HaYeHUS
napaMeTpoB 3ajaud: Imar mo BpemeHH h=1 wmuH; K03(UIMEHT MacITaOMPOBAHUS
ypasisomtero Boseiictsust (Ky)°= 107,




CtpyKTypHBII
JJIEMEHT

KOMIICTCHI N

[Tnanupyemsble pe3ynbTaTbl 00yUeHHs

O1eHOYHEIE Cpe€acTBa

Iopsmok ITocTosHHEBIE
Bap:;HTa Y‘I;I/:;JII(ZB HH(b(bepeiuiaanoro BpeMCHH

YpaBHCHU Tl T2 T3

1 S 1 00 - -
2 4 2 50 | 20 | -
3 3 1 85 | - | -
4 4 2 35 |30 -
> 2 1 80 | - |-
6 4 2 40 | 40 | -
! 5 3 25 [ 25 | 25
8 3 1 o0 | - | -
° 4 2 50 | 25 | -
10 2 1 110 | - | -




0) Ilopsaiok MpoBeAeHUsI MPOMEKYTOUYHON ATTECTANUM, OKA3ATeJ I U KPUTEPUH OLlCHUBAHMS:
[IpomexyTouHas aTTecTalus 1o AUCHUIUTUHE «MeToIbl ONTUMU3ALMN» BKIIIOYAET TEOPETUYECKUE BOMPOCHI, IO3BOJISIONINE OLEHUTh YPOBEHb

YCBOEHHUSI 00YHarOIIUMUCS 3HAHUN, U PAKTUYECKUE 3aJaHUs], BBISBIISIONINE CTENIEHb CPOPMUPOBAHHOCTH YMEHUM U BIaIeHUH, MPOBOAUTCS B hopme
HK3aMEHa.

DK3aMeH 110 HaHHOI;'I JUCHUIUIMHE IIPOBOJUTCA B YCTHOﬁ (bopMe 110 3K3aMCHAallUOHHbBIM 6I/IJ'ICTaM, Ka)KI[BIfI N3 KOTOPBIX BKIHOYACT 2 TEOPECTUICCKUX
BOIIpOCa U OJJHO ITPAKTUYCCKOC 3a/JlaHUC.

Ilokazamenu u Kpumepuu oyeHUBAHUA IKIAMEHA:

— Ha OLIEHKY «OTJHYHO» (5 0a/I0B) — 00yYaronuiics: IEMOHCTPUPYET BHICOKUN YPOBEHb C(HOPMHUPOBAHHOCTH KOMIIETEHIIUH, BCECTOPOHHEE,
CUCTeMaTH4YeCcKOe 1 TTy00KOe 3HaHHE yueOHOro MaTepuaa, CBOOOTHO BBIMOIHIET MPAKTUYECKUE 3a/IaHuUs1, CBOOOIHO ONEpUPYET 3HAHUSIMH, YMEHHUSIMH,
MPUMEHSIET UX B CUTYalUsSIX MOBBIIICHHON CIIOKHOCTH.

— Ha OIIEHKY «X0po1uoy» (4 6aia) — o0yJaromuiicss IeMOHCTPUPYET CPEAHUN YPOBEHb CPOPMUPOBAHHOCTH KOMITETEHIIHI: OCHOBHBIE 3HAHUS,
YMEHHUSI OCBOCHBI, HO JIOMYCKAIOTCSl HE3HAUUTEIbHBIE OITHMOKH, HETOYHOCTH, 3aTPYIHEHUS MPU aHATTUTHYECKHUX ONEPALUsX, IEPEHOCe 3HAHUI 1 YMEHHI
Ha HOBbIE, HECTAHAAPTHBIE CUTYALIUU.

— Ha OLIEHKY «Y/AO0BJIETBOPUTEJIBLHO» (3 6ayuia) — o0ydaronuiics JeMOHCTPUPYET OPOrOBBI YPOBEHb CPOPMHUPOBAHHOCTH KOMIIETEHLIMH: B X0/1€
KOHTPOJIbHBIX MEPONPUATHI JOMYCKAIOTCS OLIMOKHU, MPOSIBISAETCS OTCYTCTBUE OT/IEIbHBIX 3HAHUH, YMEHUI, HAaBBIKOB, 00YYarOIIUIICS UCIIBITHIBAET
3HAYUTENIBHBIE 3aTPYIHEHUS IPU ONIEPUPOBAHNHN 3HAHUSIMU U YMEHUSAMU IIPU UX NIEPEHOCE HA HOBBIE CUTYAllUH.

— Ha OLIEHKY «HeY/JA0BJIETBOPUTEIbHO» (2 6auta) — o0yJaromuiicss JleMOHCTpUpYeET 3HaHUs He Oosiee 20% TeopeTHyecKoro Marepuania, J10nycKkaer
CYIIECTBEHHBIE OINOKH, HE MOXKET MOKa3aTh MHTEUIEKTya IbHbIC HABBIKH PEILICHHs TPOCTHIX 3a/au.

— Ha OIICHKY «HE€YA0BJECTBOPUTECJIBbHO» (1 63.]'[.]'[) - O6y‘l@.l-0H.[HI>iCSI HE MOXKCT IMOKAa3aTb 3HAHUA Ha YPOBHC BOCIIPOU3BECACHHUA U 00BsICHEHHS
I/IH(I)OpMaI_[I/II/I, HC MOJKCT IMOKAa3aTh HHTCIVICKTYAJIbHBIC HABbIKU PCIICHUS ITPOCTHIX 3a4a4.



