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AHHOTaUs

HMucuunnmuna  «{udpoBoe mpoekTHpoBaHME W MOJICIHMPOBAHME B  HAayYHBIX
WCCJICIOBAHMSIX» BXOJUT B 00pa30BaTEIbHYIO IPOrpaMMy BBICIIETO0 00pa30oBaHUS — MPOTPaAMMY
MarucTparypbl IO HampaBlieHHI0 noarotoBku/ cnemuanbHocT 01.04.02  «IIpuknagHas
MaTeMaTuka W HMH(QOpPMATHKA)» HAMPABICHHOCTH «MaTreMaTu4eckoe U KOMITBIOTEPHOE
MozenupoBanuey. Jucuumimna peanusyercs kadenpoit «Nely.

JlucuurinHa HareleHa Ha (POPMHUPOBAHKE Y BBITYCKHUKA CIICTYIOIIUX KOMITETCHIIUN:

I[IK-5 «CnocobGeHn pa3pabarbiBaTh W MPUMEHITH KOMIIBIOTEPHOE IPOTPAMMHOE
obecrnievueHue JJis PemIeHuUs 3a1a49 MOICTUPOBaHUS B IPO(HECCUOHATTLHOM JEATSIIEHOCTH

ConepxaHue AUCUUIUIMHBI OXBATHIBAET KPYr BOIPOCOB, CBSI3AHHBIX C TEOPETUYECKUMU
OCHOBaMHU IHU(POBOTO MPOCKTHPOBAHUS, €T0 TEXHOJIOTUYCCKUMHU ACTICKTaMH, MPAKTUYECKUM
pUMEHEHHEM LU(POBOrO0 MOACTUPOBAHUSA, U3YUYCHHEM €r0 MHCTPYMEHTapHs, METOJ0JIOTHEn
HAyYHBIX HMCCIEAOBAaHUN, YMEHHEM paboTarth ¢ rpadudeckoil mHpopmanmenr, CriocOOHOCTHIO
CO3J1aBaTh MaTeMaTU4YECKHE MOJENIH, OBJIAJECHUM HABbIKAMHU IMPOBEICHUS KOMIIBIOTEPHOIO
MOJICJIMPOBAHUS, YMEHHEM aHAIM3UPOBATh U MHTEPIPETUPOBATH PE3YyIbTAThl MOJCIUPOBAHMUS.
Hannas gucuuruinHa  (OpMUPYeT KOMIUIEKCHOE TOHMMaHuE TpoIeccoB  IU(pPOBOTo
MIPOCKTUPOBAHUS U MOJICTTUPOBAHUS, HEOOXOIUMBIX JIJIsl TPOBEACHHS HAYYHBIX HCCIICIOBAHUN

[IpenogaBanue AMCHUIUIMHBI MpEeAyCMAaTpUBaeT Cieayromue (QopMbl OpraHu3aluu
y4eOHOTO Tpolecca: Jekyuu, J1adbopamopuvie pabomvl, CAMOCMOAMENbHAL —paboma
obyuarowe2ocs, Kypcogoe npoeKmuposaHue

[IporpammMoit AMCHUIUIMHBI TPEAYCMOTPEHBI CIEAYIOIIME BHUABI KOHTPOJIS: TEKYIIUH
KOHTPOJIb YCIIEBAEMOCTH, POMEKYTOUHAsI aTTecTalus B (hopMe IK3aMeHa.

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

SA3bIK 00yUYeHUs 10 AUCIHUIUINHE «PYCCKUH »



1. TIlepedeHb MIAHUPYEMBIX PE3YIHTATOB OOYUCHHUS 1O JUCIUTIINHE
1.1. Tlenu npenomaBaHus JTUCITUTUTMHBI
Dopmuposanue meopemudeckux 3HaHULl 6 obnacmu Yupposo2o NPOeKMuUpO8aHUs, 0CBOCHUE
Memo008 Mamemamuiecko20 U KOMNbIOMEPHO20 MOOeIUPOBAHUs, U3YYEHUE COBPEMEHHbIX
UHGDOPMAYUOHHBIX MEXHONO2ULL Ol HAYYHBIX UCCIeO08AHUN, pa3eumue HABbIKO8 pabomvl ¢
cucmemamu AsMoMaAmMu3UPOBAHHO20 NPOEKMUPOBAHUSL

1.2. JlucumniuHa BXOAMT B  COCTaB  4YacTH, (HOpMUPYEeMOHl  y4acCTHHUKAMH
00pa3oBaTEeNBbHBIX OTHOIICHHH, 00pa30BaTENBLHOI MPOrpaMMBbl BBICILIETO 0Opa3oBaHUs (Janee —
OIl1 BO).

1.3. IlepeueHp IUTaHUPYEMBIX PE3YJIHTATOB OOYUEHHS MO JUCLUIIMHE, COOTHECEHHBIX C
IUTaHUpYyeMbIMU pe3ynbratamu ocBoeHus OIT BO.

B pesynbrare m3ydeHus TUCHMIUIMHBI OOyYaroOIIMics TOJDKEH 00iajarh CleqyIoIuMH
KOMIIETEHIIMSIMU WM UX 4acTsAMH. KoMIeTeHIIMY 1 WHAMKATOPHI UX JOCTHKCHUS TPUBEICHBI B
Tabymue 1.

Tabmuna 1 — [lepeyeHp KOMIIETEHIMN U HHANKATOPOB X JOCTHXKCHHS

Konn
Kareropus (rpynna) Ko 1 HauMeHOBaHWE UHAMKATOPA JOCTUKECHUS
HauMEHOBaHHE
KOMIIETEHIIUHA KOMIIETEHIIUU
KOMIIETEHIIUHA

[1K-5.3.1 3HaTh MHCTPYMEHTAJIbHBIE CPEJCTBA U
METOAOJIOTHU Pa3pabOTKH MPOrPaMMHOTO
obecrniedeHus Ui MOIETTUPOBaHUs OOBEKTOB U

[1K-5 Coocoben
pa3palaThIBaTh U

IIPUMEHSATH
IIPOLIECCOB
KOMIIBIOTEPHOE
[IK-5.Y.1 ymeTp NpUMEHATh HUHCTPYMEHTAJIbHBIE
[TpodeccnonanbHble | IPOrpaMMHOE
CpPEICTBa U METOAOJIOTHH Pa3pabOTKU
KOMIIETCHIINH oOecrieueHue ais

MIPOTPAMMHOT0 00€CTICUCHHSI ISt
MOJICTTUPOBaHUSI OOBEKTOB H MPOIIECCOB
[TIK-5.B.1 BnageTh METONOIOTHUAMH Pa3pabOTKH
MIPOTPaMMHOT0 00€CTICUeHUSI 1151
MOJICIIMPOBAHUS OOBEKTOB M IIPOIIECCOB

peIIeHus 3a1a9
MO/JICIIMPOBAHUS B
poQeCCHOHAIBHON
JeSITeIIbHOCTH

2. Mecro nucuumianssl B ctpykType OI1

HucnurninuHa MokeT 6a3upoBaThCsl Ha 3HAHUSAX, paHee MPUOOPETEHHBIX 00YJYaIOITUMUCS
IIPYU U3YYECHHUHU CIEAYIOIMNX AUCLIHTIINH:

— «MexaHuKa,

— «udposoe mpoekTupoBaHre U MOJIETUPOBAHUE B IPUKIIATHON MEXAHUKE,

— «MaremaTruyeckue OCHOBBI CUCTEM YIIPABIICHUS»

3HaHMs, TOJNyYEHHbIE NPU U3YUYEHUU MaTepuana JaHHOM JIHUCUUIUIMHBI, HMEIOT Kak
CaMOCTOSITENIBHOE 3HAUE€HUE, TAK U UCIIOJIB3YIOTCS IPU U3YUEHUH IPYTUX AUCLMILINH:
— «lIporpammHas UHKEHEPHUS,
— «HayuHo-uccnenoBarenbckas IpPaKTUKa,

3. O0beM U TPYA0EeMKOCTh AUCHUIUINHBI
Jlanable 00 o0meM oO0beMe TUCIUIUIMHBI, TPYJOEMKOCTH OTAENbHBIX BHUJIOB yueOHOMU
paboThI 10 TUCHUIINHE (M paclpeieleHne 3TOH TPYA0EMKOCTH 10 ceMecTpaM) MpeACTaBICHbI B
tabnure 2.

Tabmuua 2 — O6beM U TPYI0EMKOCTh TUCITUIIITUHbI

TpynoemkocTs 1o

Bun yuebHoit paboTbl Bcero ceMecTpam
Ne2
1 2 3

Oowan mpyooemKochib oucyunaunwt, | 4/ 144 4/ 144




3E/ (uac)
H3 Hux uacoe npakmuueckoi no020moeKu 34 34
AyoumopHhuie 3anamus, BCETO 4ac. 51 51
B TOM YHCIJIE:
nexuu (JI), (gac) 17 17
npaktuyeckue/cemunapckue 3aastus  (113),
(gac)
naboparopusie padbotsl (JIP), (dac) 17 17
KypcoBoii poekT (padota) (KII, KP), (uac) 17 17
9K3aMeH, (Jac) 36 36
Camocmoamenvnas paboma, Bcero (4ac) S7 S7
Buo npomesxcymounoi ammecmayuu: 3ader,
mudd. 3auger, sx3amen (3auer, udd. 3au, OK3. OK3.
DK3.*%*)

*k
IIpumedanne: KaHIMAATCKHIN 9K3aMeH

4. ConepxaHue JUCIUTUTHHBI
4.1. Pacnpeznenenue Tpy10€MKOCTH JTUCHUILIMHEI 110 pa3ieiaM U BUIaM 3aHITHIM.
Pa3nenspl, TeMbl AUCHUIIIMHBL U UX TPYAOEMKOCTh MPUBEIEHBI B TabmuIe 3.

Tabmuua 3 — Paznesnsl, TeMbl TUCIUILINHBI, UX TPYAOEMKOCTh

Paznensl, TeMbl TUCTIMITITHHEL Jlexunn | 113 (C3)) - JIP KII CPC
’ (dac) (dac) (uac) (dac) (gac)
Cemectp 2
12
Pasnen 1. Beenenue B iupoBoe MPOSKTHPOBAHKE 12 20
Tema 1.1. OcHOBHBIE TOHATHUS U ONPEEIICHUS 2
Tema 1.2. MaTeMaTUYeCKHE OCHOBBI MOJIETUPOBAHHUS 3 2 5
Tewma 1.3. TexHonOrHM KOMIBIOTEPHOTO 3 2 5
MOJICJIMPOBAHUSA 3 2 5
Tema 1.4. T1O s uudpoBOro MOACITUPOBAHUS 3 2 5
2
Paznen 2. Lludporoe npoekTHpoBaHKE B HAYYHBIX 5 37
HCCIIETIOBAHMUSIX 5
Tema 2.1. BupTyanbHbIe SKCTIEPUMEHTHI 2 10
Tema 2.2. MeTtogonorus Hay4HbIX UCCIEIOBAHUM 5 2 10
Tewma 2.3. [IpakTudeckre aclieKThI IIUGPOBOTO 3
MOJICIIUPOBAHHUS 1 17
BrImoiHe e KypcoBOTO MPOEKTa 17
Hroro B cemectpe: 17 17 17 o7
Hroro 17 0 17 17 57

[IpakTnueckass MOATOTOBKA 3aKJIOYAeTCsl B  HENOCPEJCTBEHHOM  BBIIOJHEHUU
Oo0yJarolMMHUCST ~ OMNpENEeNeHHBIX  TPYIOBBIX  (YHKUMH,  CBSA3aHHBIX C  Oy;ymei
poeCCHOHATBHOM 1€ TEIbHOCTBIO.

4.2. CopnepxaHue pa3/ieJoB U TEM JIEKIIMOHHBIX 3aHSATHI.
Coneprxanne pa3iesioB U TEM JICKITMOHHBIX 3aHATHI MPUBEACHO B TaOIHIE 4.

Ta6mmma 4 — ConepxaHue pa3esioB U TeM JIEKIIMOHHOTO ITUKJIA

Howmep paznena HaszBanue u congepxanue pas3iesioB U TEM JICKIIMOHHBIX 3aHATHI




Paznen 1. Beeaenue B iudpoBoe MPOSKTUPOBAHUE

Tema 1.1. OcHOBHBIC TIOHATHSI B OIIPEICTICHUS

Onpenenenust opMupyroT 0a30BbIi NOHATHHHBIN anmapar,
HEOOXOIUMBIH JUIl TOHMMAaHHS IPUHIMIIOB U METOJIOB HU(PPOBOTO
poeKTupoBanus. Monaens, MHbopManmoHHas MOIEb,
TexHomornyeckas Moaenb, IIpoekTupoBanue, I {ndpoBsie TEXHOIOTHH,
TexHonornyeckue 00beKThl, MH(OpMaLIMOHHOE MOAETHPOBAHHE,
CAIIP, Hudporoii 1BOMHNK, ABTOMaTH3NPOBAHHOE POCKTUPOBAHNE
TTH

Tema 1.2. MaTemaTHUECKHUE OCHOBBI MOJICTUPOBAHHS
MaremaTtndyecknue MOAEIH, 0000IICHHBIE MATEMATHIECKUE MOJICIH,
HEJIMHEHHOCTH MaTeMaTHIeCKUX MOEIEH, CTENeHbh COOTBETCTBH
MaTeMaTHYECKOW MOIeH 00BEKTY, KIacCH(PUKAIMI MaTEMAaTHIECKUX
MOJEIIEH.

Tema 1.3. TexHOJIOrMH KOMITBIOTEPHOT'O MOACITHPOBAHHIS
TexHOIOTHH KOMITBIOTEPHOTO MOJISITUPOBAHMUS TIPEACTABISIOT COO0H
KOMIUIEKC METOJIOB U MHCTPYMEHTOB JUIsl IOCTPOESHUS MOJIENen
00BEKTOB C TOMOIIBIO KOMIIBIOTEPOB M CHENUAIN3UPOBAHHOTO
obopymoBaHUsL.

Tema 1.4. T1O mis nudpoBOTro MOJACIUPOBAHUS

Br160p nporpaMMHOTO 00€CIICUeHUS 3aBUCUT OT KOHKPETHBIX
3aja4, ypOBHS IMMOATOTOBKH U TpeboBanuii k pezynprary. CAD u
CAE nporpammsl,

Paznen 2. LlugpoBoe npoekTupoBaHUe B HAYYHbIX
UCCIIEIOBAaHMSIX

Tema 2.1. BupTyanbHble 3KCIEPUMEHTBI
AKTyaJIbHOCTb, ONpE/I€TICHNE, TUIIbl BUPTYaJIbHbBIX
AKCIIEPUMEHTOB, IEMOHCTPALIMH, IPEUMYIIECTBA BUPTYAJIbHBIX
HKCIEPUMEHTOB, TPEOOBAHUS U MEPCIEKTUBBIL.
Tema 2.2. Metono0rusi Hay4HbIX UCCIEA0BAHUN
OcHoBHBIE OHATHUS. MeTonon0rus [UppoBOro MOJAEIUPOBAHUS
OCHOBHBIE 3TallbI:

ITocTaHOBKa Hay4HOU 3a1a4u

Pa3paboTrka mozenu

KoMIbploTepHbIN SKCIEPUMEHT

AHanu3 pe3yibTaToB

Ocobennocru:

B03M0XHOCTH MHOTOKPAaTHOTO OBTOPEHHUS SKCIIEPUMEHTOB
KoHnTponb Bcex nmapaMeTpoB

Bo3MoxHOCTE MaciITabupoBaHUs
ABToMaTu3aius 00paboTKH pe3yabTaToB

Buaer Mmozeneit B iMppoBoM MOAETNPOBAHUN
MeTtonosorust IpoBeIeHUS UCCIEA0BaHNN
ITocTanoBKa 3aaa4n:

DopMyIMpOBKaA LENH

Ornpenenenne 00bEKTa UCCIICTOBAHMS

Be10op MeTo10B Hccie0BaHus

PazpaboTka moaemnm:

Be10op Trna moaenu

Ornpenenenne napaMeTpoB

Pa3pabotka anropurma

Peanm3zanus Ha KoMIbOTEPE

KoMIbIOTepHBIN IKCIIEPUMEHT:

AHau3 pe3ynbTaToB:




UHCTPYMEHTBI.

[IpoBepka afgekBaTHOCTH
@opMyJIMpPOBKA BBIBOJIOB

[TpakTryeckas 3HaYMMOCTb:
B03M0OXHOCTh IPUMEHEHUS PE3yIbTaTOB
OdopmiieHne pe3yabTaToB

Tema 2.3. [IpakTryeckne acreKThl HU(POBOTO MPOSKTUPOBAHHS
KJIOYEBbIE ACIEKThI PAKTUYECKOr0 LU(POBOTo
MPOCKTHUPOBAHUS, OT HAYAJIbHBIX 3TANOB 10 (PUHATBHON
peanu3anyy IpoeKTa, C AKLIEHTOM Ha COBPEMEHHbIE METO/IbI 1

4.3. TlpakTtuueckue (CEMHUHAPCKHUE) 3aHATHS

TeMmbl MpakTHYECKUX 3aHATHIA U UX TPYJOEMKOCTb IIPUBEJCHBI B TAOIHUIIE 5.

Ta6ymma 5 — [IpakTudeckue 3aHsITHSI U KX TPYJ0EMKOCTh

N3 Hux No
Ne | Tems! npaktuyeckux | POpMBI MPAKTUYECKUX | TPYIOEMKOCTh, |IMPAaKTHUECKOH |pasnena
/11 3aHSTUN 3aHATUN (gac) MMOATOTOBKH, | THUCITHIT
(gac) JIHBI
VY4eOHBIM MJIaHOM HE MPEAYyCMOTPEHO
|
Bcero
4.4. JlabopatopHble 3aHATUS
Tembl 1aGOpaTOPHBIX 3aHATUHN U UX TPYIOEMKOCTh MPUBEACHBI B Ta0HIIE .
Tabnuna 6 — JIabopaTopHbI€ 3aHATHS U UX TPYJIOEMKOCTb
N3 Hux Ne
Ne HaumenoBaHue 1a60paTopHBIX paboT TpynoeMKOCTS, | MPAKTHICCKOHR | pasiena
/1 (gac) IMOATOTOBKH, | DUCIIHAI
(wac) JIHBI
Cemectp 2
1 OCHOBBI KOMIIBIOTEPHOT'O MOJIETTMPOBAHUS 2 1
2 | Cratuctuyeckoe MOAEIMPOBAHNE B HAYUHBIX 2 1
MCCIIEIOBAHMSIX

3 Mo ienpoBaHHe CI0KHBIX CUCTEM 2 1

4 | Busyanuzamus pe3yJbTaToOB MOJCIUPOBAHUS 2 1

5 [TapameTpudeckoe MOJEITUPOBAHIE 2 1

6 OnTumuzanus Mozenen 2 1

7 MopenupoBaHue B CrIeIMATIU3UPOBAHHBIX 2 2

cpeaax
8 KowmrmiekcHoe MoienpoBaHne HayqYHOTO 3 2
HCCIIEIOBaHUS
Bcero 17

4.5. KypcoBoe NMpoeKTUpOBaHUE/ BHITOTHEHUE KYPCOBOM PabOThI

Llenp KypcoBOro npoekra:
YacoB nMpakTUYECKON MOATOTOBKHU:

IIpumepHBIe TEMBI 3alaHUI HA KypCOBOM NIPOEKT IpuBeneHbl B pasaene 10 PIT/I.




4.6. CamocrosrenbHas paboTa 00yJarouxcs
Buapl camocTosTenbHON pabOThI M €€ TPYIOEMKOCTh MPUBEICHBI B Ta0HIIE /.

Tabmuua 7 — Bugsl caMoCcTOsTeNbHON PabOTHI M €€ TPYIOEMKOCTb

. Bcero, | Cemectp 2,
Bun camocrosiTensHO#M paboThI

qac qac
1 2 3
W3ydeHne TeopeTHUecKoro MmaTepuania 25 25

nucuuruael (TO)

Kypcooe npoektuposanue (KII, KP) 17 17

Pacuerno-rpaduueckue 3ananus (PI'3)

Brimonaenue pedepara (P)

[ToaroToBka K TeKyIeMy KOHTPOJIIO

ycneBaemoctu (TKY) > >
Jomamnee 3amganue (/13)
KonTponbubie paboTel 3a04HNKOB (KP3)
IToaroroBka K MpoOMeEXyTOUHOU 10 10
atrecrauuu (I1A)

Bcero: 57 57

5. IlepeyeHn y4eOHO-METOAMYECKOTO OOSCTIICUCHUS
JUISL CAMOCTOSITEIIbHOU PabOThI 00yYArOIIUXCS MO JUCIUTUTHHE (MOJTYJIIO)

Y4eOHO-METOIMUECKUE MAaTEPHAIbI JIJISI CAMOCTOSITEIIBHONH PabOThl OOYJArOIIMXCSl YKa3aHBI B
ma. 7-11.

6. IlepeueHb MeUaTHBIX U PIEKTPOHHBIX YUEOHBIX U3TAHUI
[TepeueHs eYaTHBIX U 3JCKTPOHHBIX YIEOHBIX U3IaHUH NIpHUBEIeH B Tabmure 8.
Tabnuna 8— [lepedeHb MeYaTHBIX U AJIEKTPOHHBIX YUEOHBIX U3TAHHM

[ugp/ Komi4ecTBo 5K3eMILIAPOB B
P bubnmnorpaduyeckas ccpliaka OUOIMOTEKE
URL agpec

(KpoMe 2JIEKTPOHHBIX IK3EMILUTSIPOB)

Camapckuii, A. A. Maremaruyeckoe
moaenupoBanue: Mnen. Mertonel. [Ipumepsr :
moHorpadus / A. A. Camapckuii, A. I1.
MuxaitnoB. — 2-e u3n. — Mocksa :
OU3SMATIINT, 2005. — 320 c. — ISBN 5-
9221-0120-X. — TekcT : 31eKTpOHHBbI //
JlaHb : >EeKTPOHHO-OMOINOTEUHAs CUCTEMA.
— URL: https://e.lanbook.com/book/59285
(mata obpamienusi: 02.04.2025). — Pexum
JOCTYMA: JIIsl aBTOPU3. TIOJIb30BATENIEH.

baxsanoB H. C. 530 YucneHHble METOBI
[Onextponnslii pecypc] / H. C. baxsanos, H.
I1. )Kunxos, I'. M. KoGeabkoB. — 8-¢ u3g.
(971.). — DnexTpoH. TekcToBbIe naH. (1 daiin
pdf: 639 c.). — M. : BUHOM. Jlaboparopus
3HaHui, 2015. — (Knaccuueckuii




yHHUBepcUTeTCKUH yueOHuK). .ISBN 978-5-
9963-2616-7

Cupora, /. FO. YpaBHeHust mareMaTu4ecKoit
¢busuku : yaednoe nocoodue / JI. FO. Cupora.
— Kemepono : Ky3I'TY umenu T.D.
I'op6auesa, 2022. — 180 c. — ISBN 978-5-
00137-341-4. — TexkcT : 37€KTpOHHBIIA //
JlaHb : 3eKTPOHHO-OMOINOTEUHAS CHCTEMA.
— URL: https://e.lanbook.com/book/295757
(mata obpamenus: 02.04.2025). — Pexum
JOCTYTIA: JIJIsl aBTOPU3. TIOJIb30BATEIIECH.

3apyoun, B. C. MaTemaTrka B TEXHHYECKOM
YHUBEPCUTETE : yueOHUK : B 21 BhImyck / B.
C. 3apyoun. — 3-e u3a. — Mockga : MI'TY
uM. baymana, 2007 — Beinyck 21 :
Maremaruueckas cratuctaka — 2010, —
495 c. — ISBN 978-5-7038-3194-6. —
Texcrt : anexTpoHHbIH // JIaHb : 3IEKTPOHHO-
oubmmoreunas cucrema. — URL:
https://e.lanbook.com/book/106555 (nara
obpamenus: 02.04.2025). — Pexum
JOCTyMa: JIJIsl aBTOPH3. MOJIb30BaTENeH.

7. IlepeueHb 3JEKTPOHHBIX 00Pa30BaTENbHBIX PECYPCOB
MH(POPMALMOHHO-TEIIEKOMMYHHUKAIIMOHHOHU ceTn « HTepHeT»
Ilepeuens AIIEKTPOHHBIX 00pa3oBaTeIbHbIX pecypcoB UH(pOPMaIMOHHO-
TEJIEeKOMMYHUKAaMOHHON ceTu «MHTepHeT», HEOOXOAUMBIX JJii OCBOCHHUS JIUCLHUILINHBI
npuBeseH B Tabmuie 9.

Tabmuma 9 — IlepedeHb SIEKTPOHHBIX O0OpPA30BATENBHBIX PECYPCOB HH(OPMALMOHHO-
TEJIEKOMMYHUKAIIMOHHOU ceTu «MHTepHeT»
URL anpec HaumenoBanue

https://kompas.ru/ Kommac-3D

https://www.elibrary.ru/ eLIBRARY - xpynHeiimasi poccuiickas
AJNIEKTPOHHAs OUOIMOTEeKA

https://searchplatform.rospatent.gov.ru/ basa nannsix “Pocnarent”

https://disk.yandex.ru/ Sunexc.Jluck (s xpaHeHus] 1 0OMEHa
daitnamn)

https://new.ras.ru/search/publishing_articles/ | Poccuiickas akanemus Hayk (PAH) - Hay4HbIe
MyOIHKaAIIU

https://e.lanbook.com/ 3BC «Jlauby

8. Ilepeuens HHPOPMAITMOHHBIX TEXHOJIOTHI
8.1. [lepeyenp mporpaMMHOr0 oOecHeueHus, HCIOIb3YEeMOT0 TMpH OCYIIECTBICHUU
00pa30BaTeNLHOrO MpoIecca MO AUCLUIINHE.
[lepedyeHp UCONB3yeMOro MPOrpaMMHOr0 odecrieueHus npejacranieH B Tadbuuie 10.

Tabmumna 10— [TepeueHs mporpaMMHOTO 00€CIICUCHHS




Ne /1

HanmenoBanue

He npenycmorpeno

8.2. Ilepeuenn MH(POPMALMOHHO-CITPABOYHBIX

OCYIIIECTBIICHUU 00Pa30BaTEILHOTrO MPoIiecca Mo JUCIUILIHHE
[lepeuens WCTONB3yeMBIX HHPOPMAIIMOHHO-CIIPABOYHBIX CHCTEM TMPEICTABICH B
Tabymue 11.

Tabmuua 11— Ilepedyens HHPOPMALIMOHHO-CITPABOYHBIX CHCTEM

CUCTCM,UCIIOJIb3YCMbIX

pu

Ne i/t

Hanmenosanue

He npenycmorpeno

9. MarepuaiabHO-TeXHUYECKas O0a3a

CoctaB MaTepHaTbHO-TEXHHYECKON  0a3bl,

Heo0X0aAUuMOM

JUIsL  OCYILECTBICHUS

00pa3zoBaTeNbHOIO MpoIiecca Mo JUCHUILINHE, TIpecTaBieH B Taouiel 2.

Tabmuna 12 — CoctaB MaTepHaIbHO-TEXHHYECKON 0a3bl

Ne HanmeHnoBaHue cocTaBHON 4acTH Howmep aynuropun
n/n MaTepHabHO-TEXHUUECKOU Oa3bl (mpu HEOOXOMMOCTH)

1 | JlekuuonHnas ayAUTOpUS - YKOMIUIEKTOBaHa |  DOHJ JIEKIIMOHHBIX
CHCIMAIM3UPOBAaHHON  (ydeOHoi)  meOenbro,  HabOpoM aymuropuii ['VAIT
JI€MOHCTPAllMOHHOTO O0OPYAOBaHUs U y4eOHO-HAIISAAHBIMU
MocoOHsIMHU, 00eCIIEUNBAIOIIMMU TEMaTHYECKHE WILTIOCTPAIIHH,

COOTBETCTBYIOILIHE pabounm y4eOHBIM porpaMmam
JTUCHUTIIUH (MOJYJIei).

2 | Aynutopuu Ui IpOBEICHHs IPAKTUUECKUX 3aHATUH — ®onp ayauropuit
YKOMIUIEKTOBAHBI CITEIUATM3UPOBAaHHON (y4eOHOI) MeOelnbio, 'VAIL
HabopoM JI€MOHCTPALIMOHHOTO 00opy0BaHUs u (yn. Tactemo 15, ayn,
y4eOHOHATTISI THBIMU MOCOOUSAMHU, o0ecreunBarOIUMHU
TeMaTU4eCKHe WJUTIOCTPALMU, COOTBETCTBYIOIIME DPabOdYUM 24-12)
y4eOHBIM MTPOrpaMMaM JUCIHUILINH (MOAyIeil).

3 | Ilomemienue 1j1st CaMOCTOSATENBHOM pabOThl — YKOMITJIEKTOBAHO ®onp ayauropuit
Crienuaau3upoBaHHoil  (ydueOHOHM)  MeOenbio,  OCHAIICHO VAT
KOMITBIOTEPHOW TEXHHUKOM C BO3MOJKHOCTBIO IOIKIIOUEHUS K
cet "VHTepHeT" M oOecneueHo AOCTYNOM B BIEKTPOHHYIO (y. Factenno 15, ayn.
MH(OPMALIMOHHO-00pa30BaTeIbHYIO CpPeAy OpraHU3alHH. 24-12)

4 | YyebHasg  ayguTopusi  JUIL  TEKYLIEro  KOHTpPOJIs | ®Donx aynuTopuit
IIPOMEXYTOUHON arrecraluu — YKOMILJIEKTOBaHa IR/
CHelHaln3upoBaHHON (yueOHOW) MeOenblo, TEeXHUYECKUMU
cpeacTBaMH  OOy4YeHMs, CIYXallUMH [UId HOpeACTaBICHUs (yr. Factenno 15, ayn.
yueOHOM nHpopmManuu. 24-12)

10. OrmeHo4HBIE CpeICTBA TSI POBEICHUS TPOMEKYTOUHOUN aTTECTAIINH
10.1. CocTaB OIIEHOYHBIX CpPEACTBAJIS TPOBEIACHHS MPOMEKYTOYHONW AaTTeCTalluu
00yJaromuXxcs 1Mo JUCIUTUINHE MPUBEACH B Tadymie 13.
Tabnuna 13 — CocTaB OIEHOYHBIX CPEJCTB AJIsl IPOBEACHUSI POMEKYTOYHON aTTeCcTalluu

By npomexxyTo4HOM aTTecTanuu

HepequL OIICHOYHBIX CPECACTB

DK3aMeH

TecTsl.

Cnucox BOITPOCOB K 3K3aMCHY,

BrlIToIHEHNE KypCOBOTO MPOEKTA

DKCIepTHasl OIEHKa Ha OCHOBE TPEOOBaHHUI K




| comepaHIIo KypCOBOTo POEKTA.

10.2. B xauecTBe KpUTEpPHUEB OIEHKH YPOBHSI CHOPMHPOBAHHOCTH (OCBOCHHUS)
KOMIIETCHIIMA OO0y4YaIONIUMUCS MPUMEHSETCS S-O0auThbHas MIKaia OIEHKA cPOpMHUpPOBAHHOCTU
KOMIIETEHIINM, KOTopas npuBeaeHa B Tabnuie 14. B Teyenune cemectpa MOXKET MCIOJIB30BATHCS
100-0annpHast ~ mKajma ~ MOAYJIBHO-PEUTHMHTOBOW  CHCTEMBl ~ YHHUBEPCUTETa,  IpaBHia
UCIIOJIb30BaHUsl KOTOPOM, YCTAHOBJIEHBI COOTBETCTBYIOLIUM JIOKAJTbHBIM HOPMATHUBHBIM aKTOM
['YAIL
Ta6mmma 14 —Kpurepuu orieHkH ypoBHS CPOPMUPOBAHHOCTH KOMIIETEHITUN

Or1eHKa KOMITETEHITUH

XapakreprucTika chOpMUPOBAHHBIX KOMIIETEHIIMIA
5-0ayubHas mKana PAKTCp (bopmp

— oOyyaromuicss TIyOOKO M BCECTOPOHHE YCBOWJI IPOrPAMMHBIN
MaTepHa;

— YBEpPEHHO, JIOTHYHO, ITOCIIEI0BATEIHLHO U TPAMOTHO €T0 M3JIaracr;

— ONMHpPasiCh Ha 3HAHWS OCHOBHOW W JOMOJHUTEIHHOU IJIUTEPATYpPHI,
TECHO IPHBS3LIBACT YCBOCHHBIC HAYYHBIC IMOJIOKCHHS C MPAKTUYCCKOM
JIESITCIIBHOCThIO HAIPABJICHMS,

— yMeJ0 000CHOBBIBAET U ApTYMEHTUPYET BBIJIBUTACMEBIC M HJICH;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— cBOOOJIHO BJIaJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«OTJIIMYHO»
<Ga4YTCHO»

— 00y4Jaronuiicst TBEPI0 YCBOMII IIPOTPAMMHBINM MaTepuall, TPaMOTHO U
[0 CYIIECTBY W3JIaraeT €ro, ONUpasch Ha 3HAHUS OCHOBHOU
JTUTEPATYPHI;

— HE JIONYCKAEeT CYIIECTBEHHBIX HETOYHOCTEH;

— YBSI3BIBACT YCBOCHHBIC 3HAHHUS C TPAKTUYCCKOH JEATEIBHOCTHIO
HAIPABIICHUS;

— apryMEHTUPYET HAyIHBIC TIOJIOKEHUS;

— JIeJIaeT BBIBOALI H 000OIIECHHUS;

— BJIQJICET CHCTEMOM CIIeNMaIN3UPOBAHHBIX TOHITHH.

«XOpOLIO»
(Ga4YTCHO»

— oOyyaroluiicss yCBOMJI TOJbKO OCHOBHOW IPOrpaMMHBIA MaTepua,
II0 CYILIECTBY M3JIaraeT €ro, ONMpasCh Ha 3HAHUSA TOJBKO OCHOBHOM
JUTEPaTypHl,

— JIONyCKaeT HeCYIIECTBEHHbIE OIINOKU U HETOYHOCTH;

— UCIIBITBIBAECT 3aTPYAHEHUS B IPAKTUYECKOM IPUMEHEHUW 3HAHWUU
HallpaBJICHUS;

— cn1abo apryMeHTUpPYeT Hay4dHbIE MTOJIOKEHHUS;

— 3aTpyaHsieTcs B (GOpMYIMPOBAHUN BBIBOAOB M 0000OIIEHHUI;

— 9YaCTUYHO BJIAJECET CUCTEMON CIIENMAIM3UPOBAHHBIX OHITH.

«yZI0BJIETBOPUTEITLHOY
«BAYTEHO»

— o0ydJaromuiicss He YCBOWJI 3HAYUTENHHOW 4YacTH MPOrPaMMHOTO
MmarepHaa;

— JIOMMYCKaeT  CYLIECTBEHHbIE  OMMOKM W  HETOYHOCTH  IpHU
paccMOTpeHHH Ipo0JIeM B KOHKPETHOM HalpaBIICHUH,

— MCTIBITBIBAET TPYIHOCTH B MPAKTHYECKOM IPUMEHEHNUN 3HAHH;

— HE MOXKET apryMEHTHPOBATh HAy4YHbIE MTOJIOKECHMUS;

— He (JOpMYIIHPYET BBIBOJAOB U 0000IICHUH.

HCYIOBJICTBOPUTCIILHO»
«HEC 3a4YTCHO»

10.3. TunoBble KOHTPOJILHBIE 3a/I1aHUS WM UHBIE MaTePHAIIBI.
Bomnpocsr (3agaun) ass sK3aMeHa mpeIcTaBIeHb B Tabuie 15.

Tabnuna 15 — Bonpocs! (3agaun) 11 9K3aMeHa

Ko
Neo /it [Tepedyens BonmpocoB (3a1ad) 115 IK3aMeHa A
WHAWKATOpa
1 Kakue ocHOBHBIE UHCIEHHBIE METO/IBI PEILICHUS [IK-5.3.1

¢ depeHINaTbHBIX YpaBHEHU N IPUMEHSIOTCS TIPU
KOMIIBIOTEPHOM MOJI€IMPOoBaHNHU? ONMIINTE NPEUMYLIECTBA U




HE/I0OCTaTKU METO/1a KOHEUHBIX JIEMEHTOB, METOJIa KOHEYHBIX
pa3HOCTeH U MeTO/1a KOHEYHBIX 00BEMOB.

Uro Takoe Bepudukanus u Bauaanus nudpoBoi moaenu?
[lepeunciiure OCHOBHBIE KPUTEPHUH OLIEHKH a/IEKBATHOCTH
MOJICNIH peaibHOMY 00beKTy. Kaknue MeTobl HCIIONb3YIOTCS
JUTsI IPOBEPKH JIOCTOBEPHOCTH PE3YJIBTATOB MOJCITUPOBAHMS?

OnuimuTe OCHOBHBIE TOAXO/IbI K CO3IaHUIO MapaMeTPUUECKUX
MOJICEH JJIsI ONNTUMM3AIMK TeXHHYEeCKUX cucTteM. Kakne
THIIBI TAPAMETPOB Han0O0JIEE YACTO MCTIONB3YIOTCS TIPH
rapaMeTpUIEeCKOM HCCIIeIOBAaHUN?

Kakue metozbl 00paboTKH U BU3yalIU3alMK Pe3yIbTaTOB
KOMIIBIOTEPHOT'O MOJIETIUPOBAHUS CYHIECTBYIOT? OnuimTe
OCHOBHBIE HHCTPYMEHTBI M TEXHOJIOTUH JUIsl aHAJIN3a JAHHBIX,
MOJTYYCHHBIX B X0J1€ IM(PPOBOTO MOIEITUPOBAHUSI.

ITepen Bamu mocTaBiIeHa 3aa4a cO3/1aTh MapaMeTPUICCKYIO
MOJIEIb TEII00OMEHHMKA. OIMIIUTE TOCIEA0BATEILHOCTD
BaIlIMX JICHMCTBUM, BKIIFOYAs:

OrnpezenieHne KIFOYEBBIX TAPaMETPOB MOJIEIH

Br160op MeTona mapamerpuzanun

Co3znanue 3aBUCUMOCTEN MEX Iy MapameTpamMmu

[TpoBepka paboTOCTIOCOOHOCTH MOJIETH

JleMoHCTpanuio BO3BMOXXHOCTH U3MEHEHHSI ITApaMETPOB

Bam Heo0x01uMo MpoBeCTH ONTUMU3AINIO KOHCTPYKIIHH
JIETAJH C LEeTTbI0 MUHUMU3AIMHI MAacChl IIPH COXPaHECHUHU
MIPOYHOCTHBIX XapaKTepUCTUK. OnuIImnTe:
[TocnenoBarenbHOCTH TOATOTOBKUA MOJIEJIH K ONITUMU3AIIAN
Br160op neneBbix GyHKIUI 1 OrpaHUYEHUN

Br16op MeTona ontumu3zanuu

AHanu3 NoJy4YeHHBIX PE3yIbTaTOB

[IpunsTHE pemeHus o MPUEMIEMOCTH pe3yibTaTa

Tpebyercs npoBecT MOJEIMPOBAaHKE TEIIONEPEIaun B
MHOTOCJIOIHON KOHCTpYKUMU. OnumunTe:

IToAroroBKy reoMeTpu4eCKON MOAEIN

3ajaHre MaTepuaoB U UX CBOMCTB

Onpenenenne rpaHUYHbIX YCIOBUI

Co3nanne pac4eTHOU CETKH

AHanus pe3ynbTaToB U UX UHTEPIPETALHNIO

Heo6xomumo co3aath mudpoByr0 MOJEb I UCCIEIOBAHUS
a’POIMHAMUYECKUX XaPAKTEPUCTUK 00beKTa. OmuiuTe:
Br160p nporpammHoro odecneveHus

[ToAroToBKY reoMeTpu4ecKoil MoaeTu

Ompenenenue pacueTHON 001acTh

3aanve HavadbHBIX ¥ TPAHUYHBIX YCIOBUN

[IpoBenenune Bamuaanu MOAEIN

AHanu3 pe3yabTaToB

ITIK-5.V.1

Br1 paboTaete Hal TPOEKTOM MO ONITUMHU3AINNA KOHCTPYKIIUU
aBTOMOOMJIBHOTO Ky30Ba. Tpebyercs:

Co3natb mapaMeTpudecKyro MOJEIb

[TpoBecTu TOMOTOTUYECKYIO ONITUMHU3AITUIO

BrInosHUTE TPOUYHOCTHOM pacyer

[IpeacTaBuTh pe3ynbTaThl B BUJIC HATJISAHOW BU3yaIU3aIlun
O60CHOBATH MOJTYYCHHBIE PEIICHHUS

[IK-5.B.1




10

TpeOyeTcs npoBecTH UCCIeI0BaHIE a3POAMHAMHYECKUX
XapaKTepUCTHK HOBOTO MPOTOTHIIA:

[ToAroToBUTH reOMETPHIO

Co3znaTh pacueTHYIO CETKY

3anate yCIoBHS Ha TPaHUIAX

[TpoBecTu cepuio pacyeToB MPH pa3HbIX Yriax aTaku
[TpencraBuTh pe3yabTaThl B BUAE I'pa@UKOB M BEKTOPHBIX
nojuen

11

Heo0xoauMo mpoBecTH mapaMeTpuiecKoe UCCIIeJOBaHNE
BIIUSTHUS TEOMETPUUICCKUX MTAPAMETPOB HA XapaKTEPUCTUKHU
KOHCTPYKIIUU:

OnpenenuTts mapameTpsl UCCIICTOBAHUS

Co31arh MaTpHILy SKCIIEPUMEHTOB

[IpoBectu cepuio pacyeToB

O6paboTaTh pe3yabTaThl

[TocTpouTh MOBEPXHOCTU OTKIIUKA

CnenaTh BBIBOJIBI

12

Tpebyercst pa3zpaborats UGPOBYIO MOJIEIH IS
HCCIIeIOBAaHMSI TUHAMUKHA MEXaHUYECKOM CUCTEMBI:
Co3zaTh KHUHEMATUYECKYIO CXEMY

3anaTh napaMeTpbl Macc U MOMEHTOB MHEPLIUU
OmnpenenuTh CHIIOBBIE (PAKTOPHI

[IpoBecTu AMHAMUYECKUi pacyeT
[Ipoananm3upoBaTh pe3yIbTaThbl

[Tpeu10KuTh yiydleHus KOHCTPYKLIUU

Bormpocsr (3amaun) nis 3avera / qudd. 3auera npeacTaBieHsl B Tadauie 16.
Tabmuna 16 — Bonpocs! (3agaun) nis 3adera / qudd. 3adera

Ne i/t

Kon

I1epeuens Bompocos (3agau) ais 3auera / nudd. 3adera
p p (sana) 2 aupd VHJIUKaToOpa

Y4eOHbIM NJIAHOM HE IPeAYCMOTPEHO

[lepeuenr TeM [N KypCOBOTO MPOEKTHUPOBAHUS/BBIIIONHEHUS KYpCOBOW pabOTHI
MpeICTaBICHBI B Tabwmie 17.
Tabnuna 17 — Ilepeyers TeM Uit KypcOBOTO POEKTUPOBAHMSI/BBITIOIHEHUS KYPCOBOM pabOTHI

Ne i/t

[TprMepHBIii TepeueHb TeM JUIsl KypCOBOTO MTPOEKTUPOBAHUS/BBINIOIHEHUS
KypCOBOi1 pabOThI

1 Pa3paboTka HHTEMEKTYalbHOM CUCTEMBI TPOTHO3UPOBAHUS BPEMEHHBIX
PAIOB HA OCHOBE IITyOOKOTO 00y4YeHUs

2 MonenrpoBaHe CIOKHBIX TEXHUYECKUX CUCTEM C UCIIOJIb30BAaHUEM
MHOTOAareHTHOTO T0/IX0/1a

3 Pa3paboTka cuctemMbl MOANEPKKH MPUHITHS PEIICHUN HAa OCHOBE METO/I0B
MaIIMHHOTO 00y4Y€eHus

4 Coznanue BUPTYalbHOM TabopaTopuu sl UCCIENOBAHUS JUHAMUYECKUX
CHUCTEM

5 PazpaboTka cucTeMbl ONTUMH3AIUH POU3BOICTBEHHBIX MTPOIECCOB C
WCITOJIh30BAHNEM METOIOB DBOJIIOIIMOHHOTO ITOUCKA

6 Co3nanue cucTeMbl MOHUTOPUHTA U TPOTHO3UPOBAHUS COCTOSIHUS
TEXHUYECKUX OOBEKTOB

7 Pa3zpaboTka cucTeMbl HHTEIUIEKTYaTbHOTO aHaIN3a OOJBITUX TAHHBIX B
HAYYHBIX MCCIEAOBAHUIX

8 Co3zanne CHCTEMbI BUPTYAJIbHOTO MPOTOTUITMPOBAHHUS MMPOMBIIIIIICHHBIX




U3Ieni

9 Pa3paboTka cucTemMbl ONTUMU3ALNN SHEPTETUUECKUX CHCTEM C
HCIIOJIb30BAaHNUEM METOJJOB MATEMAaTHYECKOTO IPOrPaMMHUPOBAHUS
10 Co3ganue cucTeMbl IPOTHO3MPOBAHUS KIIMMAaTHUECKUX U3MEHEHUN Ha

OCHOBC MCTOJ0B MAallIMHHOI'O O6y‘ICHI/I$I

Bonpockl s npoBeneHHs IPOMEXYTOUYHOM aTTecTallud B BHJAE TECTHUPOBAHUSA
npezcTaBieHsl B Tabmuie 18.

Tabnuna 18 — [IpuMepHbIi IEpeYeHb BOPOCOB JIsI TECTOB

. Kox
Ne i/ [TpumepHBIii TepedeHb BOITPOCOB ISl TECTOB
WHJUKAaTOpa
1 Kakoe coueranue TUIIOB JaHHBIX U METOA0B aHaJIM3a HanboJjee I1IK-5.3.1

3¢ GEKTUBHO /151 POTHO3UPOBAHUS MTOBEIEHUS KOHCTPYKIMH MTPH
HECTAllMOHAPHBIX Harpy3Kax?

A) Bpemennsle psijibl + MalmMHHOE 00y4YeHHE

b) CnekTpanbHblil aHaJIN3 + METO/I KOHEUHBIX 3JIEMEHTOB

B) KoppensiiioHHbI aHanu3 + METOoJ] KOHEYHBIX pa3HOCTEN

I') ®ypbe-ananus + MeTOl MOJIEKYJIAPHOU TUHAMUKU
[IpaBunbHBI OTBET: b

2 Kakue 13 nepeuncieHHbpIX METOI0B OTHOCSTCS! K YUCIIEHHBIM METOAaM
penrenus qudGepeHIHATBHBIX YpaBHCHH? (BEIOSPUTE HECKOIBKO
MIPaBIJIbHBIX OTBETOB)

A) Meroa KOHEUHBIX 3JIEMEHTOB

b) Merox Monte-Kapio

B) Metoz koHeuHBIX pa3HOCTEN

I') MeTon MoseKynsspHON JTUHAMUKU

1) Meton komnokaruii

[IpaBunbHbIe OTBETH A, B, /|

3 ITpounTaiite TEKCT U ycTaHOBUTE cooTBeTcTBUE. K KaXkaoi mo3umuu,
JTAHHOM B JIEBOM CTOJIOIIE, MOA0EPUTE COOTBETCTBYIOIIYIO MO3UIHIO B
IIPaBOM CTOJIOLIE.

Jleswrit cronber; (MeTosr):

A) MeToa KOHEUHBIX 3JIEMEHTOB

b) Metoa monexynsipHONH JUHAMUKHI

B) MeTtoz koHEeuHBIX pa3HOCTEH

I') Meton MonTe-Kapio

[IpaBsiii cTonben (O61acTH MPUMEHEHUS):

MopenupoBaHue MUKPOCKOITMYECKHUX ITPOLIECCOB

Pemenue nuddepeHnpanbHbIX ypaBHEHUH B YaCTHBIX MPON3BOAHBIX
CraTuctdeckoe MOJEIUPOBAHKE CIyYalHbIX POLIECCOB

Pacuer HanpspkeHuit u geopmanmii B TBEpABIX TeIax

OrtBeT: A-4, b-1, B-2, I'-3

4 [IpouunTaiiTe TEKCT U YCTAHOBUTE MOCIIEOBATENBHOCTD 3TANOB CO3/IaHUS
undpoBoi MoieH. 3aUIIUTE COOTBETCTBYIOUIYIO ITOCIEI0BATEILHOCTD
OYKB clieBa Hampaso.

A) ®opmynupoBka MaTeMaTHYECKON MOJENN

b) Banunanus moaenu

B) Co3nanue reomeTpudeckoit Moienu

I') [IpoBeneHne BHIYMCIUTEIHHOTO HKCIIEPUMEHTA




J1) TloctaHoBKa 3a71a4u U ONIPEACIICHNE 1IeJIeH MOIETUPOBAHUS

[IpaBuibHas nocienoBaresbHOCTh: JJABBIT

Hanumure pa3BepHyTBIN OTBET.

OnuiuTe moCIe0BaTeIbHOCTD ISUCTBHI Npy Bepudukanuu nudpoBoi
Mozenu. Kakue MeToapl 1 MHCTPYMEHTBI HCIIONIBb3YIOTCS Ha KaXKA0M
stane? Kak olleHUTh a/IeKBaTHOCTh NOJIYyYEHHON MOJEIIN PEAbHOMY
00BeKTY?

Kaxkoe coueranue metonoB Hanboee 3phekTHBHO 17151 BepuUKAITUN
udpoBoit moenu?

A) CpaBHEHHE ¢ aHATUTUHYECKUM peIIeHUEM + (DU3NUECKHA
9KCIIEPUMEHT

b) Merox MonTe-Kapio + craructuueckuii aHaim3

B) ITapamerpuueckuii aHanu3 + oNTUMHU3ALNS

I') Yucnennoe MojenupoBaHue + SKCIepTHAs OLEHKa

IIpaBuibHBIN OTBET: A

Kakue u3 nepeuricieHHbIX MPOTPAMMHBIX KOMILIEKCOB UCTIOIB3YIOTCS
JUTSE KOMITBFOTEPHOTO MOJICTTUPOBAHUS (PU3HUECKUX TIPOIIECCOB?
(BBIOECpPHUTE HECKOJIBKO MTPABUIIBHBIX OTBETOB)

A) ANSYS

b) Microsoft Office

B) COMSOL Multiphysics

I') AutoCAD

) Abaqus

[IpaBuibHbIE OTBETHI: A, B, /|

[IpounTaiite TEKCT U YCTAaHOBUTE COOTBETCTBUE. K KaX 1011 O3ULINH,
JAaHHOU B JIEBOM CTOJIO1IE, TOI0EpUTE COOTBETCTBYIOIIYIO MTO3UIIUIO B
IIpaBOM CTOJIOIIE.

Jleswrit cron6ert (Tumbl Mmoaenei):

A) JlerepMuHMpOBaHHAasI MOJEIb

b) Croxactuyeckas Mmoaenb

B) Umutarnmonnast MmoJieinb

I') Ananutuueckas Mozenb

ITpaBblii cTonber (XapakTepUCTUKN):

OnuceIBaeT CUCTEMY C IIOMOILBIO BEPOSITHOCTHBIX 3aKOHOB
Hcnone3yer marematnyeckue GopMyJibl sl OMUCAHUS
OcHoBaHa Ha CITy4aiHbIX YHCIIaX U COOBITUAX
BocnpousBoauT nosesieHre CUCTEMBI BO BpEMEHU

OtseT: A-2, b-1, B-4, -3

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIIEIOBATEIBHOCTD 3TAIOB
Bepudukanuu udpoBoit MoaeIH. 3aMUIINTE COOTBETCTBYIOIILYIO
MOCJIEZI0BATEIBHOCTh OYKB ClieBa HapaBo.

A) CpaBHeHHE C AHAIUTUYECKUM PEILICHUEM

b) IIpoBepka BXOJHBIX JaHHBIX

B) IlpoBenenue (pu3nyeckoro 3KCepuMeHTa

I') KoppekTupoBka Moenu mpu He00X0IMMOCTH

J1) CpaBHEHUE pe3ynbTaTOB MOJEIMPOBAHUS C IKCIIEPUMEHTAIBHBIMU
JTaHHBIMU

[IpaBunbHas nocnenoBarenbHOCTh: BABJIIT

ITIK-5.V.1




10

Hanumure pa3BepHyTHI OTBET.

Kakue napameTpsl HEOOXOIUMO YUUTHIBATh MIPU BEIOOPE MPOrPaMMHOTO
o0ecrniedeHus Ui POBEICHUSI KOMIIBIOTEPHOT'O MOJICTTUPOBAHUS
¢usnueckux mporeccon? [IpuBenure He MEHEE 5 KIIFOUEBBIX KPUTEPHUECB
1 000CHYITE UX BAXKHOCTb.

11

Kakoii Habop HHCTPYMEHTOB ONITUMAJICH JJIsI CO3aHHUS
rapaMeTpU4eCcKON MOJEIN U HOCIEAYOIIEr0 MPOBEICHUS
ONTUMU3ALMOHHOIO pacyera?

A) SolidWorks + ANSYS

b) AutoCAD + COMSOL

B) CATIA + Abaqus

I') FreeCAD + OpenFOAM

[IpaBuibHbIN OTBET: B

12

Kakue u3 nepeuncieHHbIX XapakTePUCTHK OTHOCATCS K MPEHMYILECTBAM
UG POBOro MOJIEINPOBaHU? (BBIOEPUTE HECKOJIBKO ITPABHIIBHBIX
OTBETOB)

A) Bo3MOXXHOCTb IIPOBEIEHUS SKCIIEPUMEHTOB 0€3 peaabHbIX
MIPOTOTHUIIOB

b) DxoHOMUS MaTepUabHBIX PECYpPCOB

B) Yckopenue nmpoiiecca npoeKTUpOBaHUS

I') Ilonnas 3ameHa pu3MYECcKOro SKCIepuMeHTa

J1) OTcyTcTBHE HEOOXOIUMOCTH B BEICOKOKBATH(DUIIMPOBAHHBIX
CreLHaInucTax

[IpaBunbHbie oTBeTH A, b, B

13

IIpounTaiite TEKCT U ycTaHOBUTE cooTBeTcTBUE. K KaXka0l mo3umuu,
JTAHHOU B JIEBOM CTOJI011€, I0I0EPUTE COOTBETCTBYIOLYIO MTO3UIIMIO B
MPaBoOM CTOJIOIIE.

JleBsrit cronbery (DTanbl MOJACTUPOBAHMS):

A) IlocTpoenne MaTeMaTH4eCKOi MoIeH

b) Banunauus monenu

B) Unentuduxamnus moaenu

I') BoruncauTenbHbli SKCIEPUMEHT

[IpaBsiii cTonben (Onucanue qeicTBUM):

[TpoBepka aeKBaTHOCTH MOJICTTH PEATBHOMY OOBEKTY

Omnpenenenre mapaMeTpOB MOJETH MO YKCIIEPUMEHTATbHBIM JAHHBIM
[TpoBeneHne pacyeToB C HCIIOIH30BAHHEM MOJICITH

dopmanuzanus 3aKOHOB COXPAHEHUS U (PU3MUECKUX 3aKOHOMEPHOCTEH
OtBeT: A-4, b-1, B-2, I'-3

14

[IpounTaiiTe TEKCT U YCTAHOBUTE MOCIEA0BATEIBHOCTD ATANOB CO3AAHUS
1M(poBOro ABOMHMKA. 3alMILINTE COOTBETCTBYIOLIYIO
M0CJIe/I0BaTeIbHOCTh OYKB CJI€Ba HANpaBo.

A) VHTerpanus ¢ cucTeMaMu yrpaBieHUs! IPOU3BOACTBOM

b) C6op u 06paboTka naHHBIX

B) Co3nanue BupTyanbpHON MOEIH

I') Kanubposka mozemnu

J1) MOHUTOPHHT M aHAJU3 PE3yIbTaTOB

[IpaBunbHas nocnenosarenbHOCTh: BBI'/IA

15

Hamnumure pa3BepHyTbIN OTBET.
OnuiuTe OCHOBHBIC ATANbI CO3/IaHUsI IUGPOBON MOACIH IS

[IK-5.B.1




UCCIIETOBaHMS TETJIONEPEIayl B MHOTOCIOMHON KOHCTPYKIIMH.
YkaxuTe, Kakue METO bl YHCICHHOTO MOICTUPOBaHUs Hauboee
3¢ (EeKTUBHBI AJIs1 KAXKAO0T0 3Tara u IoYemy.

[lepeyeHb TeM KOHTPOJBHBIX PabOT MO AMCHUIUIMHE OOYYAIONIMXCS 3a04HOU (HOPMBI
o0OydeHus1, IpeCTaBIeHbI B Ta0mie 19.

Ta6ymma 19 — [lepeyeHb KOHTPOJIBHBIX PadbOT

Ne i/mm ITepeueHb KOHTPOJIBHBIX PabOT

He npenycmorpeno

10.4. MeTtoauueckre  MaTepuaibl,  ONpEACNSIONME  HPOUEAYpPbl  OICHUBAHUS
MH/IMKATOPOB, XapaKTEpU3YIOIIUX dSTanbl (HOPMUPOBAHMS KOMIIETCHLUH, COAEp)KaTcs B
JIOKAJIbHBIX HOpMaTuUBHBIX akTax [YAIL, pernameHTUpYOIIMX TOPSAOK M MPOLEAYPY
NPOBEICHUS TEKYILEro KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOUYHON aTTeCTaluy 00y4JaroImnuXcs
'VAIL

11. Meroaudeckue yKa3aHus Uil 00YJIArOIIUXCS TI0O OCBOCHUIO TUCITUTUIAHBI

11.1. Meroauueckue yKazaHus IS OOyYaroIIUXCS 10 OCBOCHHIO JIEKIIMOHHOTO
Marepuana

OcHOBHOE Ha3zHAauY€HUE JICKIIMOHHOTO MaTepuaja — JOTHYECKU CTPOUHOE, CHCTEMHOE,
rIyOOKOe W SCHOE HU3NOKeHHEe ydeOHoro marepuana. HasHaueHue COBpEMEHHOM JIEKIIMH B
pamMKax IUCIUIUIMHBI HE B TOM, YTOOBI TOJYYUTh BCIO MH(OPMAIMIO 1O TeME, a B OCBOCHUU
dbyHIaMeHTalIbHBIX Mpo0JeM IUCHMIUIMHBI, METOJAOB HAYYHOTO IIO3HAHHWS, HOBEHIINX
JOCTYIKEHUH HaydyHOW MBICITH. B ydeOHOM Tporiecce JICKIUs BBITOJIHSIET METOHI0JIOTHICCKYIO,
OpraHHU3aIMOHHYI0 U MHPOpMaMOHHYI0 (GyHKIUU. JIeKius packppiBaeT MOHATHHHBIN anmapat
KOHKPETHOM 00JsiacT 3HaHUs, €€ MpoOJIeMbl, JaeT IEJIbHOE MPEACTaBICHUE O JIUCLUILINHE,
MOKA3bIBAET B3aUMOCBS3b C IPYTUMU AUCLUILTTUHAMH.

[LranyupyeMble pe3yJIbTaThl IIPH OCBOCHUHU 00YYAIOIIUMHUCS JICKIIMOHHOIO MAaTepHaa;

— TIOJYYEHHE COBPEMEHHBIX, LEJIOCTHBIX, B3aUMOCBS3aHHBIX 3HAHUW, YPOBEHBb
KOTOPBIX OIPEIENSIETCS 1IEIEBOM YCTAHOBKOM K KaXK/10M KOHKPETHOU TEME;

—  TIOJIyYEHHE OTbITa TBOPUECKOM pabOTHl COBMECTHO C MPEIoaBaTeIeM;

— pa3BuTHE MNpOodecCHOHANBHO-IETOBBIX  KAauecTB, JIOOBU K  TpeaMeTy U
CaMOCTOSTEJIbHOT'O TBOPUYECKOTO MBIIIJIEHUSI.

— TIOSIBJIEHHE HEOOXOAMMOTro HHTEpeca, HEOOXOAMMOTO JIJIsi CAMOCTOSITEIbHON PabOTHI;

— TIOJy4eHUE 3HAHUW O COBPEMEHHOM YPOBHE pa3BUTHS HAYKH W TEXHUKH U O
MIPOTHO3€ WX Pa3BUTHA Ha OJIMKANUIIINE TOJIBI;

— HAY4YUTHCS METOAMYECKH 00pabaThiBaTh MaTepuall (BBIACHATH TJIaBHBIE MBICTU U
MOJIOKEHUS, TMPUXOJUTh K KOHKPETHBIM BBIBOJAM, IMOBTOPSATh HX B  Pa3IUYHBIX
bopMynupoBKax);

— TONy4YeHHe TOYHOTO MOHMMaHUS BCEX HEOOXOIMMBIX TEPMUHOB U TIOHATHH.

JlekMOHHBI MaTepual MOXET CONPOBOXKIAThCA JIEMOHCTpauuend CclaioB H
WCIIOJIb30BAaHUEM pPa3[laTOYHOT0 MaTepuana TMpU TPOBEACHHH KOPOTKHUX JHCKYCCHH 00
O0COOCHHOCTSIX IPUMEHEHHSI OTACTBHBIX TEMATHK IO TUCIUTUIHHE.

CTpyKTypa OpeaoCTaBICHHMS JEKIIMOHHOTIO MaTepHaa:

— COOTBETCTBYET TEMaM JIEKUUH 1. 4.2.

11.2. Meroauueckue ykazaHus A OOYyYaloIUXCs MO BBIIOJIHEHUIO J1a00pPaTOPHBIX
pabor

B xozme BbIMONHEHHS J1a0OpaTOpHBIX paboT oOy4aromMiCs [OJDKEH YIIyOuTh U
3aKpENUTh 3HAHMS, TMPAKTHYECKHUE HABBIKHM, OBIAJIETh COBPEMEHHON METOIMKOW M TEXHHKOU




HKCIEPUMEHTAa B COOTBETCTBUH C KBATU(HUKAIIMOHHONH XapaKTEPUCTHKONW OO0YyJaromerocs.
Beinonnenune 1abopaTopHbIX pabOT COCTOMT M3 KCIIEPUMEHTAIbHO-IIPAKTUYECKOM, pacyeTHO-
AQHAJIMTUYECKON YaCTeH U KOHTPOJIBHBIX MEPOIIPUATU.

BeinonHenue 51abopatopHbBIX paboOT 0O0y4yaromMMCs SIBJISIETCS HEOTHEMJIEMOH 4YacCThIO
U3yYeHHs] JTUCHMIUIMHBL, OIpeNensieMoil y4eOHbIM IUTAaHOM, U OTHOCHUTCS K CpEICTBaM,
o0ecreunBaroIUM pelIeHue CIeyoIUX OCHOBHBIX 33/1a4 00y4aroIerocs:

— NpUOOpeTeHHE HAaBBIKOB MCCIEAOBAaHUSA IPOLECCOB, SBIEHUHA U OOBEKTOB,
M3Yy4aeMbIX B paMKaxX JaHHOW JUCLMILINHBL,

— 3aKpeIUIeHHEe, Pa3BUTHE U JeTallM3alls TEOPETUYECKUX 3HAHUN, MOJYyYEHHBIX Ha
JEKLUSX;

— MOoJIyuyeHHe HOBOM MH(OpMAIMH 10 N3y4aeMOH TUCLHUIIMHE;

— T[pHOOpeTeHHe  HABBIKOB  CAMOCTOSITEIbHOM  paboThl ¢ J1abOpaTOpHBIM
000py1I0BaHUEM U MPUOOPAMH.

3ajaHue u TpeOoBaHMs K IPOBEAECHUIO 1a00PaTOPHBIX paboT

JIaGoparopubie paboThl o auctumuHe «LluppoBoe NpoeKTHpOBaHNE U MOACITUPOBAHHE
B HAy4YHBIX HCCIENOBAaHUSIX» MpOBOIATCA B ayautopuu Kadermpsl Ne 1 (aya. 24-12). Hns
IPOBEJECHUS JTAOOPATOPHBIX PA0OT HCHOJB3YIOTCS KOMIBIOTEPHI ¢ mpeaycraHoBiieHHbIM [10,
MO3BOJISIOIINE BBITOJHATh PaObOThl [0 MMUTAIMOHHOMY MOJIEIMPOBAHUS IO BCEM OCHOBHBIM
pazgenam gucnuiuimHbl - «l{udpoBoe mpoexkTHpoBaHME W MOJAEIMPOBAHWE B HAYYHBIX
uccienoBaHusax». Ilopsiiok nposeneHust 1abopaTopHOil paboThI:

1. BBogHas yacth

— noJyueHue o0yJaroumMcs 10mycka K padore (YCTHBIH Ompoc)

— MOJIy4eHHE O0yJarOIIMMCS 3a/IaHUs

— cooOlleHne MpernojaBareneM YKa3aHud K palore (omucaHue iaabopaTOpHOM
YCTaHOBKH, HAIIOMHHAHUE O TOPSAKE BBHIMOJHEHHS Pa0OTHI M UCCIIEAYEMBIX ITapaMeTpax, IMoKa3
CHoCOOOB BBINOJHEHUS OTJIENBHBIX ONEpalui, MpeayNnpexJIeHHe O BO3MOXKHBIX OHIMOKax) 2.
OcHoBHasl yacTh

— BBINOJIHEHHE 00y4aroIIMMCs IOCTABICHHOH 3a/1aun

— cooOIeHre mpenojaBareneM (B clydae HEOOXOIMMOCTH) JOIMOJHUTEIBHBIX
yKa3aHUH (MOBTOPHBIN MOKAa3 WK Pa3bsiCHEHUE UCTIOIIHUTENCKUX JIEHCTBUIN)

3. 3axirounTeNnbHas YacTh

B 3akiouMTenhbHOM YacTM CTYJNEHT JOJDKEH IHPOJIEMOHCTPUPOBATh IOJyYEHHbIE
pe3yNbTaThl MPENoaBaTEINIo.

CrpykTypa u dopma oTyeTa 0 JabopaTOpHOUN paboTe

Otyet 0 1abopaTopHOIl pabOTe TOJKEH COACPKATh CIASAYIOIMINE Pa3IEIIbl:

— 1eJIb JTAOOPaTOPHON PabOTHI

— dbopMyTUpOBKa 3a1aHUS

— OCHOBHAas 4acTh (JOJDKHA COJepXaTh ONUCAHUE J1abopaTOpHOM YCTaHOBKH,
HeoO0XoauMble TaOIUIbl, TPadUKH, IKCIEPUMEHTAIbHbBIE TaHHbIE U PE3YIbTaThl PACUETOB)

- BBIBO/] (OMMCHIBAIOTCS UTOTH PabOThI, IPOBOIUTCS aHAIU3 OJTYYEHHBIX PE3yJIbTaTOB)

TpeboBanust k ohopMIIEHUIO OTYETA O JIabopaTOpHOU padoTe

11.3. TpeGoBanuss k o0¢GOpPMIIEHHIO OT4YeTa O JIabOpaTOpHON pabdoTe U3I0XKEHBl B
nerctBytomeM crangapre ['OCT 7.32-2001 «Otder o Hay4dyHO-HCCIEIOBATEILCKOW padoTe.
CrpykTypa u mpaBmwia opOpMIIEHUS», KOTOPBIA MOXHO HailTH B MHTepHere Ha caiite ['YAII
http://guap.ru/guap/standart/titl_main.shtml

11.4. Meroauueckue yka3aHus [UId OOYYalOIIMXCS IO MPOXOXKICHHUIO KypCOBOTO
MIPOEKTUPOBAHHUS/BBINIOJIHEHUSI KYpCOBOUM pabOThI

KypcoBoii npoexT/ paboTa IpoBOAUTCS € LENbI0 (POPMUPOBAHUS y 0OYUAIOLIUXCS OIbITA
KOMIUIEKCHOTO pellleHUs] KOHKPETHBIX 3a/1a4 MPo(eCCHOHATbHON AESITENbHOCTH.

KypcoBas pabora no3BossieT o0yJaromemMycs:




— CHCTeMaTHU3UpOBaTh W 3aKpENUTh TOJYYEHHBbIE TEOPETUYECKHE 3HAHHUA W
MPAKTUYECKHE YMEHHUS MO Mpo(eccHOHANbHBIM Y4YeOHbIM JHUCHUUIUIMHAM M MOAYISIM B
COOTBETCTBUH C TPEOOBAHUSAMH K YPOBHIO OJTOTOBKH, YCTAaHOBJICHHBIMH ITPOrpaMMOi y4eOHOU
TUCIHUIUIMHBI,  MPOTpaMMON  IMOATOTOBKH  CHELMATUCTa  COOTBETCTBYIOLETO  YPOBHS,
KBTI (DUKAIIHH;

— TPUMEHUTH MOJIyYEHHbIE 3HAHUS, YMEHUS M NPAKTHUUECKUU ONBIT MPU PELICHUU
KOMIUIEKCHBIX 33]1a4, B COOTBETCTBUU C OCHOBHBIMU BHAaMU MPOPECCHOHATBHON J1eSITeTbHOCTU
10 HAITPABJICHUIO/ CIICIIUATBHOCTH/ IIPOTPaMME;

— yIIyOWUTb TEOpETHUYECKHE 3HaHHs B COOTBETCTBUHU C 33JaHHON TEMOM;

— cdopMupoBaTh yMEHHUS MPUMEHITh TEOPETUYECKHE 3HAHUA TPU PELICHUU
HECTaH/IapPTHBIX 3a/1a4;

— TPHOOPECTH OMNBIT AaHAJTUTUYECKOM, pPACYETHOM, KOHCTPYKTOPCKOW paboThl H
c(OopMHPOBATH COOTBETCTBYIOIINE YMEHUS;

— cdopmupoBaTth yMeHHS pPabOTBI €O CHEHHAIBHOM JIUTEpaTypoll, CHpPaBOYHOM,
HOPMAaTUBHOM U MPaBOBOM JOKYMEHTAIMEH U UHBIMU UH(GOPMAIIMOHHBIMU HCTOYHUKAMH;

— cdopmupoBarth yMeHHUS (HOPMYITHPOBATH JIOTHYECKH OOOCHOBAaHHBIC BBIBOJBI,
MPeUIOKEHUS U PEKOMEHIallMU TI0 Pe3yabTaTaM BBITIOJIHEHUS! PaOOTHI;

— pa3BuTh NpohecCHOHAIBHYIO0 MUCHbMEHHYIO U YCTHYIO PeUb 00Yy4aroIIerocs;

— pa3BUTh CHCTEMHOE MBIIUICHUE, TBOPYECKYIO HHUIUATHBY, CAMOCTOSTEIHHOCTH,
OpPraHNW30BaHHOCTh U OTBETCTBEHHOCTH 32 MPUHUMAEMbIE PEIICHUS;

— cdopMupoBaTh HaBBIKM IUIAHOMEPHOM perynsapHOM paboThl Haa pelieHUEeM
MOCTaBIIEHHBIX 33/1a4.

CTpyKTypa NOSICHUTEJIbHOU 3alMCKU KYPCOBOW pabOThl
Llenp kypcoBoil paboTel mo aucuurinHe «lluppoBoe MpoeKTHpOBAHUE W MOJCIUPOBAHHE B
HAYYHBIX UCCIICTOBAHMSIX ).

Llenp kypcoBoil paboTel mo aucuuiiuHe «LludppoBoe MpoeKTHpOBaHME W MOJCIUPOBAHHUE B
HAYYHBIX UCCIICIOBAHUAX) 3aKII0YACTCS B:
1. YraoyGneHuu U cUCTeMAaTU3allMd TEOPETUUYECKUX U MPAKTUYECKUX 3HAHHM, MMOJYYEHHBIX MPH
U3YyYEHUH JUCIUTUTHBI
2. DopMupOBaHUM HABBIKOB!
®  CaMOCTOSITENIbHON HCCie10BaTeIbCKON paboTh
® TPAKTHUYECKOU JEeSTeTHLHOCTH B 00IACTH IU(POBOTO MPOSKTUPOBAHHS
e paboTHI C COBPEMEHHBIMH HHCTPYMEHTAMH MOJICIIUPOBAHUS
3. Pa3zBuTHn ymeHuii:
® aHaIM3MPOBATh U 0000LIATH HAYYHbIE JaHHbIE
® MPUMEHATH METO/bI IU(POBOTO MOJIEIUPOBAHUS
® OIEHHWBAThH JOCTOBEPHOCTH PE3YIIHTATOB
® TIPE/CTABIATH MOJTYICHHBIC PE3YIIbTATHI
4. IlprnobpereHun omnpiTa:
® [POBEJCHMS HAyYHO-HCCIEI0BATENbCKUX paboOT
®  CIIOJIb30BaHMs CHEIMATM3UPOBAHHOTO TPOrPAMMHOTO 00eceueH s
5. [loaroroBke k:
® BBINIOJHEHUIO BHITYCKHON KBaTH(PUKAIMOHHOW PabOTHI
e npodeccHoHaNbHON JesITeTbHOCTH B 00JIACTH HAyYHBIX HCCIIEOBAaHUI
®  PpEIIEHUIO MPAKTUYECKUX 33/]a4 C TOMOIIIbIO METOJI0B LIU(POBOTO MOJICIUPOBAHUS

KypcoBast pabora no mucuurmuinae «L{udpoBoe mpoekTHpoBaHHE W MOJEIHUPOBAHUE B
HAYYHBIX MCCIICIOBAHMSIX» BBIMOIHSACTCS B (hopMaTe HAYYHBIX CTaTeH, KOTOPBHIE OTPAKAIOT KaK
IPOMEXYTOUHBIE, TAK U UTOTOBBIE PE3YJIbTAThl IPOBEIEHHOTIO UCCIIEIOBAHNUS.

TpebGoBanust K 0POPMIICHUIO CTATEH:




[TpomexyTouHbIe pe3yabTaThl 0OQOPMIISIOTCS B BHJAE: CTAaTe-0030pOB MO HCCIEAyEeMON
npobiieMaTuke, cTaTeil 0 pa3pabOTaHHBIX MATEeMAaTUYECKUX MOJENSAX, CTaTeil O MPOBEIEHHBIX
BBIYUCIIUTENbHBIX 3KCIIEPUMEHTAX, CTaTe! C MPEABAPUTEIIbHBIMU PE3YJIbTATAMH HCCIICIOBAHUS.

WToroBelii pe3ynbTaT MpencTaBiIseTcss B BUAE: MOJHOGOPMATHOW HAy4YHOH CTaTbHU C
KOMIUICKCHBIMH ~ pe3yJbTaTaMU HCCIIEJOBAHUS, AHAIMTUYECKOH cTaTh C 0000IIeHHeM
MOJIYYEHHBIX JIAHHBIX, CTaTbM C MPAKTUYECKUMHU PEKOMEHJAUUsAMU IO MPUMEHEHHUIO
pe3yNbTaTOB.

CrpykTypa Kak10M Hay4HOU CTaThbU JOJIKHA BKIIFOYATh:

AQHHOTALUIO

KJIFOUEBBIE CII0BA
BBEJICHUE

OCHOBHYIO 4acCTh
pe3ybTaThl U 00CYKICHHE
3aKJIOYEHUE

. CIIMUCOK JIUTEpaTyphbl

[Ipu Hanucanuu crareid HEOOXOUMO cOOIIOAaTh TPpeOOBaHUS K OQOPMIICHUIO HAYYHBIX
nyOnmuKaIui, mpaBuiia HUTUPOBAHUSA UCTOYHUKOB, HOPMBI aKaIEeMUUECKOU STUKHU

Kaxnas cratbs 1075KHA UMETh:

O060CHOBaHHYIO HayUYHYIO HOBU3HY

[IpakTHUeCcKy0 3HAYUMOCTh

BriBoabl

Tak e MOKeT coiepKaTh HANPABIECHUS JalbHEHIINX UCCIEA0OBaHUN

Pe3ynbrarel paboThl JOMKHBI OBITH U3AAHBI B HAYYHBIX KypHAJaX U MPEACTABICHUIO Ha
Hay4yHbIX KoHGepenuusax ['YAIL

NookrwnpE

TpeboBanust k 0OPMIICHUIO MOSICHUTENBbHOM 3aIIMCKU KYPCOBOHM paboThI

Bce pacuets BoinonHstoTcs B cooTBeTcTBUM ¢ TpeboBanusimu ECK/I.

[ToscHuTenbHast 3amucka K KypcoBol pabore odopmisieTrcs B COOTBETCTBHM  CO

cinenytomumu 'OCT:

1. TOCT 7.32-2017 «Otuer o Hay4HO-HUCCIEOBaTeNbCKON pabore. CrpykTypa Hu
npaBuiia OPOPMIICHUS.

2.TOCT 2.105-2019 «ECK/. O6uuie TpeGoBaHUS K TEKCTOBBIM JTOKYMEHTaM.

3. T'OCT 7.1-2003 «bubnuorpadpuueckoe onucanue nokymeHra. O6mue TpedoBaHUS U
IIPaBHJIa COCTABIICHUS».

['OCTsl MmoxxHO HaiiTu B HTepHeTe Ha caiite 'Y AII

http://guap.ru/guap/standart/

YueOGHo-MeToANYECKas TUTEPATYPa COAEPKUTCS B Tabiuiie 8:

11.5. Metoauueckue ykazaHus JUisl 00Y4aroIIUXCs MO MPOXOXKACHUIO CAaMOCTOSATEIbHON
paboThI

B xone BBIMOMHEHUS] CaMOCTOSITEILHOM PabOThI, 00yJarOUIUICs BBIMOIHAET paboOTy 1O
3aJJaHUI0 ¥ IPU METOJUUYECKOM PYKOBOJCTBE IperojaBaTelisi, Ho 0e3 ero HernocpeiCTBEHHOIo
y4acTusl.

Jns oOyyaromuxcst 1mo 3aoyHoi (opme O00ydeHHs, caMoCTOsITeNbHas paboTa MOXKET
BKJIFOYATh B CEOsI KOHTPOIBHYIO paboTYy.

B mnporiecce BBIMOTHEHHUSI CaMOCTOSITENbHONW paboThl, y oOydaromierocss (popMHpyeTcs
1enecoo0pa3Hoe IIaHUPOBaHKUE pabovero BpeMeHH, KOTOPOe MO3BOJISIET UM Pa3BUBAaTh YMEHUS
U HaBBIKM B YCBOGHHWU M CHUCTEMAaTH3allMM MPUOOpETaeMbIX 3HAHUN, OOECIeYMBAECT BBICOKHMA
YpOBEHb YCIEBAEMOCTH B TMEpPHOJ OOY4YEeHMs, MOMOraeT IOJyYUTh HAaBBIKA IOBBIIICHUS
po(hecCHOHATLHOTO YPOBHSL.

MetoauyeckumMi ~ MaTepuaiaMH,  HalpaBJSIIONIMMH  CAMOCTOSATENbHYIO  paloTy
00y4aroIUX CSASIBIISIOTCS:



—  y4eOHO-METOIMYECKUN MaTepHa 1o TUCIHUILINHE;

— METOJUYECKUE YKa3aHUsS IO BBIMOJIHEHUIO KOHTPOJIBHBIX paboT (i 00ydaromuxcs
1o 3a049HOU (popme oOydeHwHs ).

B Xo7e BBIMONHEHUSI CAMOCTOSITEILHON pabOThl 00YJAIOIIMICS U3y4aeT TEOPETHUECKUI
MaTepHall AUCLUILINHBI, pEIaeT TUIIOBbIE 3a/1a41 U 33JaHUs KypCOBOI pabOThl, pa3MelleHHbIE B
NCO I'VAII: http://pro.quap.ru/ https://Ims.quap.ru/

11.6. Meroauueckue yKa3zaHUs Ui OOy4aroIIUXCS MO MPOXOXKICHHUIO TEKYIIETO
KOHTPOJIS YCIIEBAEMOCTH.

Texkymuil KOHTpPOJIb YCIEBAEMOCTH IIPEAYCMaTpPUBAaET KOHTPOJIb KayecTBa 3HAHUU
00y4aroIuXxcsl, OCYLIECTBISEMOIO B TEYEHUE CEMecTpa C IIeJIbI0 OLEHMBAHUS XO/a OCBOCHUS
JUCLUIUINHBI.

Texymuii KOHTPOJIb YCIIEBAEMOCTH OOYYarOIIUXCsl TPOBOIUTCA B cooTBeTcTBUU ¢ CTO
I'VAII CMK 3.76 «llonoxxeHue o TEKyIleM KOHTPOJIE YCIEBAEMOCTH U IPOMEXYTOUHOMN
aTTeCTalluy CTYAEHTOB U acnupanToB 'Y AlIl, oOyuaromuxcs no o0pa3oBaTesIbHbIM IPOrpaMMaM
BBICIIIETO 00OPa30BaHUM.

IIo mucummmue «lludpoBoe mNpoekTUpOBaHME U MOJEIMPOBAHUE B HAYYHBIX
UCCJIEIOBAHMSIX» IPEIyCMaTPUBAIOTCA CIEAYIOLUE BO3MOXKHBIE METOJIbl TEKYILEro KOHTPOJIS
yCIIEBa€MOCTH 00YYarOLINXCS:

- YCTHBIN OIPOC HA 3aHATUSAX;

- 3alIMTa KypcOBBIX padoT;

- TECTUPOBaHUE.

11.7. Metoauueckue yka3zaHus Al 00y4arouIuxcs MO MPOXOXKICHHUIO MPOMEKYTOYHOMN
aTTeCTalluU.

[Ipomexyrounas  arTectanus  OOydalOIIUXCS  MpeAycMaTpUBaeT  OIICHHBAHHE
MPOMEKYTOUHBIX U OKOHYATENIbHBIX PE3YJIbTaTOB OOYy4EeHHS 1O AUCHUIUIMHE. OHA BKIIIOYAET B
ceos:

— 9K3aMeH — (opma OILEHKH 3HAaHWH, TOJYyYEHHBIX OOYYAIOIIUMCS B IIPOIEeCcCce
W3YYCHUS BCCH TUCIUIUIMHBI WM €€ YaCTH, HAaBBIKOB CAMOCTOSATEIHHONW PabOThI, CIOCOOHOCTH
NPUMEHATh UX JJIs pEUIeHUs] MPAKTHUECKUX 3a7ad. JK3aMEH, Kak MpPaBWIO, MPOBOJUTCS B
MEepUoJ, HK3aMEHAIMOHHOM CECCHMM M 3aBEPIIACTCS aTTECTAIMOHHOMW OIEHKON «OTIUYHOR,
«XOPOLIOY, «YAOBJIETBOPUTEIHLHO», «HEYIOBIECTBOPUTEIHHO.

BapraHTOM IIpOMEKyTOYHOM aTTECTalMy HApsALy C YCTHBIM 3K3aMEHOM IO NPUKJIATHON
MEXaHHUKE MOXET ObITh MUCbMEHHOE TECTHPOBAHUE.


http://pro.guap.ru/
https://lms.guap.ru/

Jluct BHeceHUs U3MEHEHUH B pabouyro MporpamMmy JUCIHUILIAHBI

JlaTta BHECEeHUs
N3MEHCHHI 1
JIOTIOTHCHUH.

IToanuce BHECHIETO
A3MEHEHHUS

Coneprxanne N3MEHEHHH W JOTIOTHEHUI

JlaTa 1 Ne

MPOTOKOIA
3aceaHus
Kadeapsl

Ionmuce
3aB.

kadempoit




