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1. IVTAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 11O JUCHUIIJIMHE

« ( : Ko n Kon u HanmMeHOBaHMe HaI/IMeHOBaHI/Ig TOKa3aTesIsi OLleHUBAHUS
ateropwus (Tpynmna MHIUKaTOpa e3yJIbTaTa 00yueHHs 110 TUCIUILTHHE
KOMﬁeTeHII_I)I}/IIﬁ HanMCEHOBaHe Z[OCTI/I)KGHEI?[ e d
KOMIICTCHIIN
KOMIETCHIIHU
IMpodeccuonansusie | [1K-4 Criocoden [IK-4.6 Pa3pabatsiBaeT | 3HaTh: MHCTPYMEHTHI, METOMBI, IpaBUiIa
BBITIOJIHATh HAyYHbIe | (PM3NYCCKUE W/HIH o0ecreYeHust UX aIeKBaTHOCTH U PHEMIIEMON
UCCIICIOBaHHUS B MaTeMaTH4eCKHe TOYHOCTH
chepe MOJICITN HCCICAYEMBIX | YMeTh: OCYIICCTBIATE 0OOCHOBAaHHBIH BEIOOD
CTPOHUTEIBHOTO OOBEKTOB MaTeMaTHIeCKO OCHOBEI pa3pabaThIBacMOi
MaTepualioBeACHHS MOJIENH, Taa3oH BapbUPOBaHHUs €€ BXOAHBIX
Y BBIXOJTHBIX IIApaMeTPOB
BuiiageTh: NpakTHYECKHM HaBBIKAMH
palMoHaIBHOTO cOopa HHPOPMAITUH O
MOJICIUPYEMOH CHCTEME 33 CUET IIPUMEHEHHS
METO/Ia MaTeMaTHIECKOTO TUIAHUPOBAHHS
9KCIIEPUMEHTA

2. MECTO JUCIMIIVIMHBI B CTPYKTYPE
OBPA3OBATEJBbHOMN INPOI'PAMMBI

1. Komnerenuus [1K-4 CrniocoOeH BBITIONHATh HAyYHBIE WCCICIOBAHUSA B cdepe
CTPOUTEIIBHOTO MAaTEPUAIIOBEICHUS

I[aHHaH KOMIICTCHII A (bOpMI/IpyeTCH CICAYIONMHU NUCTUILIIMHAMUA.

Cranus HavmeHnoBaHMs AUCIUTIIIMHBI
1 Hayunble MeTObI NCCIIeIOBaHUs B CTPOUTEIIBHOM MAaTEPUATIOBEICHUN
1,2,3 [Tpou3BoACTBEHHAs] HAYYHO-UCCIIEIOBATENbCKas paboTa

2 3anmTa HHTEJJIEKTYaJIbHOW COOCTBEHHOCTH M MATEHTOBEICHHE

2 [IpaBoBOE oOecrieueHne MHTEIUIEKTYaIbHON COOCTBEHHOCTH

3 KomnproTepHoe MOAENIMPOBAHUE  CTPOUTEINBHBIX  KOMIIO3UIIMOHHBIX
MaTEepUaJIOB

3 TexXHOI0TMM HOBOTO MOKOJICHUS

4 [TpousBoACTBEHHAS TPEAAUILIOMHAs TPakTUKa (4)

4 [TonrotoBka K  mpoueaype  3allMUThl W 3al0MTa  BBITYCKHOU
KBaJIM(DUKAIIMOHHOM paboThI

3. OFbEM JUCHHUIIJIMHBI

OO0mmas Tpy1I0eMKOCTh TUCITUILTAHBI COCTABIISICT 4 3a4. equHUIII, 144 gaca.
dopma IMpOMEKYTOYHOM aTTECTALUU DK3aMEH

Bun yae6HO# paboThI Bcero Cemectp
4acoB Ne 3
OO6u1ast TpyA0EMKOCTh AUCHHUILINHBI, Yac 144 144
KonTtakTtHasi pa6oTa (AyAMTOPHbIE 3aHATHS), B T.4.: 12 12
JIEKIIAU 4 4
1abopaTOpHBIE 6 6
PAKTUYECKHE - -
TPYIIIOBBIE KOHCYJIBTAIIMK B TIEPHO]] TEOPETUUECKOTO 00YUCHUS U 2 2




MPOMEKYTOYHOM aTTECTAIlUU

CamocrosiTe/ibHasA padoTa CTYA€HTOB, BKJIIOYAs HHAUBUIYAJIbHbIE 132 132
U TPYIINOBbIe KOHCYJILTAIIUH, B TOM YHCJIe:

KypcoBoii mpoekT - -

Kypcosas pabora - -

PacueTtHO-rpaduueckoe 3aganue - -

NunuBuayanbHOE TOMANIHEE 3ajaHue 9 9

CamocrosTenbHas paboTa Ha HOATOTOBKY K ayAUTOPHBIM 3aHATHIM ’7 ’7
(JiekuMH, TpaKTUUECKHUE 3aHSITHSL, 1a00paTOPHbIE 3aHITHsI)

DK3aMeH 36 36

JlucuuiuinHa peanu3yeTcs B paMKax IMPaKTHYECKOM MOATOTOBKH: 3 3.€.

4. COJIEP’)KAHUE JUCIATITAHBI

4.1 HammeHOBaHuUe TeM, UX COJAEPKaHNEe U 00beM

O0beM Ha TeMaTHYECKUN pa3ie Mo
BH/IaM y4eOHOW HArPY3KH, 9ac
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Kypc 2 Cemectp 3

1. MOI[CJ'[I/IPOBaHI/Ie KaK ME€TOJ HAYYHOT'0 MO3HAHUSA

OcCHOBHBIE IPUHIIUITBI HAYYHOTO MO3HAHUS; CYIIIHOCTh 05 0 - 7
Mpo1ecca MOJICTIMPOBAHUS; TIOHATHE «MOJICIIbY; ’

OCHOBHBIE 3JIEMEHTBI IIPOLECCA MOJICIIUPOBAHUS;
OTJIMYHS MOJCIIH OT PEaIbHOTO 00BEKTa;
YHUBEPCAIbHBIE U CIICLIUATU3UPOBAHHBIE MOJEIIH;
OCHOBHBI€ 3TaIlbl KOMIIBIOTEPHOTO MOJICTUPOBAHMUS;
TECTUPOBAHUE MOJIEIICH; BEIYUCITUTEIbHbBIN
SKCIIEPUMEHT

2. I/ICTOPI/IH BO3BHUKHOBCHHUSA U PA3BUTUA METOa KOMIIBIOTEPHOT0 MOJAECJIUPOBaHUs, o0JacTn
NMPUMECHECHUSA

BzaumocBs3b KOMIIBIOTCPHOI'O U MATCMAaTHYCCKOI'O 0.5 0 — 7
MOACIIMPOBAHUS; TPUMCHCHUC KOMIIBIOTCPHOI'O ’
MOICIUPOBAHUA AJId PCIICHUA 3a1a4 B PA3JIMUHBIX
00J1aCTSIX YeI0BEUECKOM JACATCIIBHOCTH,; OCHOBHBIC
9Tallbl BOBHUKHOBCHUA MCTOJ0B MAaTCMAaTHYCCKOI'O U
KOMITBIOTCPHOI'O MOACIIMPOBAHUSA; BO3MOKHOCTHU
KOMIIBIOTCPHOI'O MOJCIIMPOBAHUA B HACTOALICC BPCMA,
TCHACHLIUNU C€ro pa3BUTUA; HUCTOpHUA MOACIHMPOBAHUIA
CTPYKTYPbl H CBOMCTB CTPOUTCIIbHBIX KOMIIO3UTOB,
OTpI/IIIaTe.HBHHﬁ OIIBIT IMPUMCHCHU METOJa
MOJICIINPOBAHUA Q)HSHQGCKI/IX 00BEKTOB U IIpoucccoB




3. BI/I}IBI, ITAlbl U HEJIH KOMIIBIOTEPHOT0 MOJACJIUPOBAHUSA

OcHOBHbBIE BHJBl KOMIIBIOTEPHOTO MOJEINPOBAHUS;
BO3MOXXHBIE 3aJjaud W LEJIH; IIOCTAaHOBKAa 3aJauH,
ompezenacHue OO0BEKTa MOJAENMPOBAHUA; pa3paboTKa
KOHLENTYaJIbHOW MOJENH, BBIABIECHUE OCHOBHBIX
JJIEMEHTOB  CHCTEMBl M JJIEMEHTAPHBIX  aKTOB
B3aUMOJICHCTBUS; (QopManu3alus MOJAEIH; CO3JaHHe
JIrOpUTMa M HallMCAHUE NPOrpaMMbl; IUIAHUPOBAHUE U
IIPOBEJIEHUE KOMIIBIOTEPHBIX JKCIIEPUMEHTOB; aHAJIN3
U UHTEpIpeTalys pe3yJabTaToB; OrPAaHUYEHUS IPU
IIPUMEHEHUH MeToJa KOMIIBIOTEPHOIO U
MaTeMaTHYECKOr0 MOJEIUPOBAHMSL.

0,5

4. Oco0eHHOCTH MOIeJINPOBAHUS CTPYKTYPBI U CBOICTB 0er

OHOB

CtpykTypa u cBOiicTBa 0€TOHA KaK OOBEKTHI
MOJICTTUPOBAHUS; METOJIbI OTIMCAHUS COCTABIISIOIINX
OCTOHOB IpH (OPMHUPOBAHUH MOJICIIH; OCOOCHHOCTH
B3aMMO/ICHCTBUS COCTABIISIFOIINX OCTOHOB IPU
(bopMHPOBaHUY KOHEYHOH CTPYKTYPBI; JOMYIICHUS
MPUMEHSIEMBIE TIPU MOJICTTHPOBAHUH CTPYKTYPHI
OETOHOB; BO3MOXKHBIC PHUCKH ITPUMEHEHHS METOIa
MOJICTTUPOBAHUS CTPYKTYPBI OCTOHOB, MX IPUYUHBI,
MyTH CHWKCHHUS; YKOHOMHYECKAs 11eJIeCO00pa3HOCTh
MIPUMECHCHHS MOJICTTUPOBAHUS CTPYKTYpPhl OETOHOB;
MEPCIEKTUBBI IPUMEHEHHUSI MOJICITUPOBAHHS CTPYKTYPBI
OETOHOB.

0,5

20

5. Co3nanmne mapaMeTpru4ecKUX MojeJieil CHCTeM B 00J1aCTH CTPOUTEIbHOI0

mMarte

HAJTOBCACHUSA

[TapameTpuueckast MOJENb CTPOUTEIBHOIO KOMIIO3UTA
U 3aJ1a4y peuiacMble 3a CUET €€ U3yUeHUs;
0COOEHHOCTH MOJICTTMPOBAHUS CBOMCTB TUIICOBBIX H
LIEMEHTHBIX CUCTEM; OCOOEHHOCTH MOJAEIMPOBAHUS
CUCTEM Ha OCHOBE KOMIIO3UIIMOHHBIX BSKYIIUX,
IIOJINMEPHBIX U OpPraHO-MUHEPAIBHBIX KOMIIO3UTOB;
BBIOOp 3HAYMMBIX M HE3HAYUMBIX CBOICTB B
3aBUCUMOCTH OT OCOOCHHOCTEH M3y4aeMOro KOMIO3MTa
U €ro 00J1acT NPUMEHEHUS; METO/Ibl OIIPEIEIICHUS
CBOMCTB CTPOUTENBHBIX KOMIIO3UTOB IPU IIOCTPOECHUU
MOJIETHN U ITyTH CHUKEHUS TPYJOEMKOCTH cOopa
JAHHBIX.

22

6. OneHka aIeKBATHOCTH MOJYYEeHHBIX MOJIes1ei

[IpoBeneHue 3xciepuMeHTa ¢ MPUMEHEHUEM METOo/1a
MaTEMaTHUYECKOI0 IUIAaHUPOBAHHUS;, TOPSJIOK
COCTaBJICHUS IIJIJaHA U MAaTPULIbI IIJIAHUPOBAHUS
SKCIIEPUMEHTA; KPUTEPUHU aJIeKBATHOCTU MOJIEIH U
(bakTopsl CIOCOOCTBYIOIIME €€ OBBILICHHUIO;
KOPPEJSIIMOHHBIN aHAIN3 OJYYEHHONW MOJIEIH.

0,5

12




7. OnTumMu3anus CTPOMTEIBHBIX KOMIIO3UTOB € IOMOUILI0 KOMIIBIOTEPHOT0 MOJACJIUPOBaAHUSA

Perpeccruonnblit aHanmu3; BUJ U KOJTUYECTBO YJICHOB
YpaBHEHHUSI PETPECCUH; BO3MOXHOCTHU YITPOILIECHUS
YpaBHEHHUsI pETPECCHUM; TOPSIIOK pacueTa

KO3 (HULIMEHTOB PETPECCHH C TOMOIIBIO TPOrPAMMBI
Excel; Bu3yanu3anus mosy4eHHON MOJICIH;
ONTUMHU3AIMS U3Yy4aeMON CUCTEMbI TyTEM aHAINU3a
MOJIETHN U OLICHKA 0€30IaCHBIX AUANa30HOB

0,5

1

HUCCIIENOBAHUMH.

BapbUPOBAaHUA TCXHOJIOTHYICCKUX IIAPaAMCTPOB,
HCII0JIb30BAHNEC KOMIIBIOTCPHBIX MOI{GJIGﬁ JUIA
OIITUMU3ALUHU ITPOU3BOACTBA ’KeJIe300€ TOHHBIX
H3H€HHﬁ; MPUMCHCHUC KOMIIBIOTCPHOI'O
MOZCIIMPOBAHUS IPU NPOBCACHUN HAYIHBIX

12

BCEI'O

87

4.2. Copepxanne NPAKTHYECCKUX (CEMUHAPCKUX) 3aHATHI

He nmpexycMoTpeHsl yueOHbBIM TIIAHOM

4.3. Conep:xanue J1a00paTOPHBIX 3aHATHI

/o

HaunmenoBanue pazzaena
JUCLUILINHBI

Tema mabopaTopHOro 3aHATUS

K-Bo
4acoB

Camocrosite
JIBHAS
pabora Ha
MTOJITOTOBKY
K
ayJIMTOPHBIM
3aHATHAM

Ocobennoctu
MOJICIIUPOBAHUS
CTPYKTYPBl W CBOWCTB
0OETOHOB

PazpaboTka ¢popManbHBIX MOJEIICH
Pa3IMYHBIX CTPOUTEIBHBIX KOMIIO3UTOB U
IPOIIECCOB UX CHHTE3a: cOOp JTaHHBIX O
MOJICJIUPYEMOM CHCTEME

3

PazpaboTka ¢popManbHBIX MOJEIICH
Pa3IMYHBIX CTPOUTEILHBIX KOMIIO3UTOB U
NPOIIECCOB UX CUHTE3a: INIAHUPOBAHUE
IKCIIEPUMEHTA

Co3nanue
apaMeTPUUECKUX MOJICIICH
CHCTEM B 00J1acTH
CTPOHUTEIILHOTO
MaTepHaIOBEICHHSI

[IpoBeneHue 3xcriepuMenTa ¢
IIPUMEHEHHUEM METOJa MaTEMaTHYECKOTO
IIaHUPOBAHUA AJIA c60pa JaHHBbIX O
MOJIETIUPYEMBIX CBOMCTBAX

Ouenka aeKBaTHOCTHA
MOJYYCHHBIX MOJICIICH

MaremaTtuueckas U CTaTUCTUYECKAs
00paboTKa pe3ybTaTOB IKCIEPUMEHTA C
nomouisto nporpammsl MS Excel

Onrumusanus
CTPOUTETBHBIX KOMIIO3UTOB
C IIOMOIIILIO
KOMITHIOTEPHOTO
MOJICIIUPOBAHUS

[IporpammupoBaHue, BU3yalin3anus 1
aHaJIU3 TIOJYYCHHOM MOJIEINH, IIOATOTOBKA
JOKJIAJIOB Ha KOH(DEPESHITHIO MOJIOJIBIX
Y4EHBIX.

UTOIro

18




4.4. Conep:kaHue KypCcoOBOIro NpoeKTa/padoTbl

He mpexycMoTpeHO y4eOHbBIM TUTAaHOM.

4.5. Conep:kaHue MHAMBUAYAJIbHBIX JOMANIHUX 3aaHUM

Heas U3 — pacmmputh U 3aKpenuTh 3HAHMS, MOJTYYEHHBIE CTYACHTAMH IPHU
M3YYECHHH TEOPETUUECKOTO Kypca.

3aoanue.

HeoOxoaumo  OCyIIeCTBUTHh Pa3BEPHYTHIA aHAIM3 yKA3aHHOW TEXHOJOTHUHU
MIPOM3BOJICTBA HA BO3MOXHOCTH M II€JIECO00Pa3HOCTh MOBBIMICHUS d(H(PEKTUBHOCTH 3a
CY€T MNPUMEHEHHUS KOMIIBIOTEPHOIO MOJenupoBaHus. OTYET JOJDKEH COAEpKaTh
CJIEIYIOLIUE PA3IEIIbI:

Beenenne. B kotopom otpaxkaercs 3HadyeHue orpacid [IpomsBoacrta
CTPOUTENBHBIX MAaTEpHUajoB B OOIIEIKOHOMHUYECKOM MacIiTade, YKa3bIBAIOTCS
HauOoJsee Ba)KHbIE TEHIACHIMU €€ pa3BUTHs, OCHOBHbBIE MPOOJIEMbI U BO3MOXKHBIE ITyTH
ux pewenus. Oco0o paccMaTpUBAIOTCS MMOTEHLIMAA MNOBBIEHUS 3(P(HEKTUBHOCTU
IIPOLIECCOB 3a CUET CO3/IaHUsl UX KOMIIBIOTEPHBIX MOJENE. (2-3 cTp)

1. O0mmue cBeleHUs 0 MOIEJIMPOBAHNH CTPOUTEIBLHBIX cucTeM. TeopeTnueckuii
paszien, B KOTOPOM CTPYKTYPUPOBAHO M JIOTMUECKH IOCJIEA0BATEIBHO IMPUBOIATCS
oO1ue cBeJIeHNUs MOJICIMPOBAHUH MPOLECCOB CUHTE3a CTPOUTENBHBIX MAaTEPUAIIOB U UX
MOBE/ICHUA B X0j€ dKcmuryaranud. Ocoboe BHUMAHHUE CIEAYeT yACTUTh (aKTUIECKU
JOCTUTHYTBIM pE3yJIbTaTaM U WU3BECTHBIM IMEPCIEKTHBAM B OOJACTH MOJEIHPOBAHUS
CTPOUTENILCTBA U MPOU3BOJICTBA CTPOUTEIIBHBIX MaTepUaIIOB. (5-8 cTp)

2. Onucanue BbIOPAHHON TEXHOJIOTMYECKOH cXeMbl NPOMU3BOACTBA ... B
JAHHOM Pa3Zelie YKa3bIBAIOTCS CYLIECTBYIOIIME TEXHOJOTUH POU3BOJICTBA YKA3aHHOTO
B 33/IaHUM MaTepuasa, MPUBOJSTCA UX CHIbHbBIE U clladble cTOpOHbl. OOOCHOBBIBACTCS
BBIOOP CXEMBI Ul JaNbHEUIIETro aHalu3a, IPUBOJUTCS €€ CXeMaTUYHOE M300paKeHUe
Y OTIMCBHIBAECTCSI ONIMCAHUE BCEH TEXHOJIOIMUECKOM MOCIe0BaTENbHOCTH. (3-5)

3. AHaAJIM3 BO3MOXKHOCTH M 1LeJeCO00Pa3HOCTH MOACJMPOBAHUS OTAEJbHBIX
MPOLECCOB TEXHOJOIMH NMPOU3BOACTBA ... OCyIIECTBIAETCS JEIECHUE ONMCAHHOM B
1.2 TEXHOJIOTUYECKON MOCIEA0BATENIbHOCT Ha OJIOKHM (HAmpuMep, MOJArOTOBKA ChIPbS,
MPUTOTOBJICHHE (POPMOBOYHOM cMecH, (POpMOBaHUE U3NIEIHMA, TepMUUEcKas 00padoTKa,
OLICHKA Ka4eCTBa M CKJIAJICKHE OMEpalnn), s KaXJA0ro U3 KOTOPhIX pacCMaTpHUBAETCs
BOITPOC BO3MOXKHOCTH M I1€JIECOO0OpPA3HOCTU CO3JIaHUsl €ro Mojenu. Jltoboe peuienue
(ompuyamenvHoe Uiy NOIOHCUMENIbHOE) O00NIHCHO OblMb ONUCAHO U 0OO0CHO8aHo. Jlns
OJIOKOB C «IIOJIOKUTENBHBIM PpELICHHEM», HEOO0XOAMMO NpopadoTaTh CIEIYIOIINe
BOITPOCHI:

— yKa3aThb MPEINOYTUTENbHBI THUII MOJEIH, OCOOEHHOCTH €€ TOJyYEHHS,
KJIFOYEBBIE BXOJHBIE M BBIXOJHBIE TApaMETPhI, ONTUMU3UPYEMBIE CBOMCTBA CUCTEMBI;

— NPOAHAJIU3UPOBATh YKOHOMHYECKUI ACHEKT ONTHUMM3ALUU ITPOU3BOJACTBEHHOIO
LMKJIa Ha OCHOBE KOMIIBIOTEDHOM MOJENM: yKa3aTb 3a CYET Yero JOCTUraercs
HKOHOMUYECKUN 3PPEKT, Mpu BO3MOKHOCTH JaTh €ro IMpPEIBAPUTENIbBHYIO OLIEHKY C
yu€ToM 3aTpaT Ha coznanue mozenu. (5-10 ctp)

3akinoyenue. B xoTtopoM, cieayeT JaTh OOILIYIO OLEHKY CTENEHU BO3MOXKHOU
ONTHUMH3aLMA TPOAHAIM3UPOBAHHOIO MPOU3BOJACTBA CPEACTBAMU MOJAEIUPOBAHUS,



IIOKa3aTh IIPCAIIOIaraCMbIC TCXHHUYCCKUC, SKOHOMHUYCCKHUC M COIHAJIbHBIC B(b(bCKTBI.

Cnenath BBIBOJ O OOIIEH 11€1€CO00Pa3HOCTH OCYIIECTBICHUS HAMEUYCHHBIX JIEHCTBHIA.
(1-2 ctp).

Ilpumeuanus.

Vkazannoe konuwecmeo cmpanuy 8 pazoenax A811emcs OPUeHmMUpPOBOYHbIM.

Ilpusemcmeyemcs muanuuue 6 mekcme cxem, pPUCYHKO8 U omoepaghuti
NOACHAIOWUX ONUCHIBAEeMble PeULEHUSL.

Oos3aTebHbIe TPeOoBaHUA 10 opopmienuro UJ13:

1. O6BéM He OoJee 3...4 cTpaHull TpU cTaHAApTHOM odopmieHun (wpugdm Times
New Roman, 14 nm, mexcOycmpounvili uUHmMep8al — HNOJYMOPHLIU, NOA
cmpanuysl A4 ceepxy u cnuzy 1,5 cm, cnesa — 2,5 cm, cnpasa — 1 cm).

+ TUTYNbHBIN JUCT MO MPUHATON PopMe.

2. OtcyrcTBHE IUITHEN HH(DOPMAIIUY, HE OTHOCSILEHUCS K npeomemy JieKyuu WA He
TpeOyIoIencs ISl €ro MPaBUILHOTO BOCTIPUSITHSL.

3. Wnmoctpanuu u Apyrod rpadudeckuii mMaTepuan O0OOCHOBAHHO M HKOHOMHO
UHTErpupoBaTh B TekcT N/I3.

5. OHEHOYHBIE MATEPHUAJIBI UIA ITPOBEJAEHUA TEKYIIEI'O
KOHTPOJISI, MIPOMEXXYTOUYHOM ATTECTALIUU

5.1. Peaau3anus KoMneTeHIIHA

1. Komnerenmusi [1K-4 CriocoOeH BBINIOJHIATL HAy4HBIC HCCIEIOBaHHSA B cdepe
CTPOUTEIBHOTO MaTEpUaIOBEICHUS

HanmenoBanmne HHJUKaTOpa JOCTHKCHUA
I/ICHOHLSyeMHe CpcacCTBa OLICHNBAHUA

KOMIICTCHIIHH
[1K-4.6 PazpabatbiBaeT pu3ndeckue u/miu Dk3aMeH, 3amura JiabopaTopHOW  paboTHhl,
MaTeMaTHYeCKHE MOJIETH HCCIeAyEMbIX zamuta /13

00BEKTOB

5.2. TunoBbie KOHTPOJIbHBIC 3aJaHUA NJIH IIpOMe)KyTO‘lHOﬁ arTrecranmuu

5.2.1. IlepeyeHb KOHTPOJIbHBIX BONIPOCOB JIJIsl 3K3aMEHA
Ne HanmenoBanue Copep:xaHue BOIPOCOB (TUIOBBIX 3aaHU)
/T pazena TUCIUTUIAHBL




MopenupoBaHue Kak
MCTOJ HAYYHOI'O
MO3HAHUSA

1. Yro sBNIIeTCA OCHOBHBIMH NPUHIUIIAMU HAYYHOTO
MO3HAHUS?

2. B 4ém cocTouT CyIIHOCTH MPoLIecca MOJACITUPOBAHUS?
3. Yrto BKIIIOYAET B c€0s MOHATUE «MOJEIbY»?

4. OCHOBHBIE AJIEMEHTHI MPOIIeCcCca MOICTHUPOBAHUSI.

5. B 4éM 3akimro4aroTcs OTIM4Ms MOJEIN OT PEAIBHOTO
oOBekTa?

6. YHUBEpCcaJIbHbIE U CIIELIUATU3UPOBAHHBIE MOJEIIU:
PEUMYIIECTBA U HEJAOCTATKH.

7. Yro Takoe hopMaabHas MOJICIb?

8. OCHOBHBIE 3Talbl KOMIIBIOTEPHOTO MOJAECTUPOBaHNA?
9. TectupoBaHue MojieNiel KaK JECTPYKTUBHBIN MPOIIECC,
KPUTEPUU YJAYHOT'O TECTHPOBAHUSI.

10. YUTo Takoe BHIYMCIUTENbHbIN 3KCIIEPUMEHT?

Hctopust BO3BHUKHOBEHUSA
Y Pa3BUTHS METOJIA
KOMITBIOTEPHOT O
MOJICTTUPOBAHUS, 00JIACTH
MIPUMEHEHUS

1. B3auMOCBS3b KOMIIBIOTEPHOTO M MATEMAaTUYECKOTO
MO/ICJIUPOBAHUSL.

2. [IpumeHeHne KOMIBIOTEPHOT'O MOJICTUPOBAHUS ISt
pelIeHus 3a/1a4 B pa3IU4HbIX 00JIaCTIX YeT0BEUYECKON

eI TEIIbHOCTH.

3. Bo3HUKHOBEHHE METO/1a MATEMAaTUYECKOTO
MOJICTTUPOBAHUSI.

4. BO3HUKHOBEHHE METO/1a KOMIIBIOTEPHOTO MOJICTTUPOBAHUSI.
5. Dransl pa3BUTHS METOJ]a KOMIIBIOTEPHOTO MOJEIIUPOBAHHSL.
6. Kakue BO3MOKHOCTH 00€CrieunBaeT KOMIIBIOTEPHOE
MOJIETUPOBAHUE B HACTOSIIIEE BpeMsi?

7. TenaeHunH pa3BUTHS METOJA KOMIIBIOTEPHOTO
MOJICTTUPOBAHUS U MEPCIIEKTUBHBIE 00JIACTH PUMEHEHHUS.

8. Ucropust monenupoBaHusi CTPYKTYPBI U CBOWCTB
CTPOUTENBHBIX KOMIO3UTOB.

9. OTpunaTeabHbI ONBIT IPUMEHEHUSI METO1A
MOJIETTUPOBAHUS (PUZNUECKUX 0OBEKTOB U MPOIECCOB.

10. Bexymue yuéneie B chepe MoenupoBaHus PU3NICCKUX
00BEKTOB M MPOLIECCOB.

Bunpl, aTansl U 1eau
KOMITHFOTEPHOTO
MOJICIIUPOBAHUS

1. OcHOBHBIE BUBI KOMIIBIOTEPHOI'O MOJIETMPOBAHUSI.
2. Kakue 33124 MOTYT OBITh pEIIEHbI C IIOMOLIbIO
KOMIIBIOTEPHOI'0 MOJIETUPOBAHUS?

3. Kakue nenu MokeT IpecieoBaTh KOMIIBIOTEPHOE U
MaTeMaTU4eCcKoe MOJEINPOBAHUE CUCTEM U O0BEKTOB?
4. ITocraHoBKa 3aauu, onpezeneHe o0beKTa
MOJICJINPOBAHUSL.

5. Pa3paboTka KOHLIENTYyalbHOI MOJIENH, BbISBICHHUE
OCHOBHBIX 3JIEMEHTOB CHUCTEMBI U AJIEMEHTAPHbBIX aKTOB
B3aUMO/JICHCTBUS.

6. ®opmannzanusi, TO €CTh NIEPEX0l K MaTEMaTHUECKON
MO/JIEIIH.

7. Co3iaHue anropuTMa U HalucaHue MporpaMmmbl.

8. [InmanupoBaHue U NPOBEIEHUE KOMIIBIOTEPHBIX
HKCIIEPUMEHTOB.

9. AHanu3 ¥ HHTEpIpeTalys pe3yIbTaToB.

10. Orpanuuenus npyu NPUMEHEHUN METOJ]a KOMIIbIOTEPHOTO
U MaTeMaTU4eCKOr0 MOAEIUPOBAHHUS.




OcobennoctH
MO/ICITUPOBAHUS
CTPYKTYPBI U CBOMCTB
0eTOHOB

1. Yro mpecraBusieT coOOH CTPYKTypa OeTOHA KaKk 00bEKTa
MOJIETUPOBAHUSA?

2. Uro mpezcTaBisiioT coboii cBoiicTBa O€TOHA Kak 00beKTa
MOJIETUPOBAHUSA?

3. Bo3MOHBIE METO/IbI ONTUCAHUS COCTABIISIOIINX OCTOHOB
npu GOPMHUPOBAHUN MOJECIIH.

4. OcoOeHHOCTH B3aMO/ICHCTBUS COCTABIISIOMINX OETOHOB
npu GOPMHUPOBAHUN KOHEYHOH CTPYKTYPHI.

5. JlonymieHus mpuMeHseMble TIPH MOACTUPOBAHUU
CTPYKTYpbl OETOHOB.

6. OCHOBHBIE CII0)KHOCTH MOJICITUPOBAHUS CTPYKTYPBI
OETOHOB.

7. 3amauu penaeMbie C MOMOIIBIO MOJCITUPOBAHUS CTPYKTYPBI
OETOHOB.

8. Bo3aMoyHBIE pUCKU IPUMEHEHUSI METOAAa MOJCTHPOBAHHS
CTPYKTYPbI OCTOHOB, UX IPUYHHBI, TyTH CHUKCHHUSI.

9. DKOHOMHUYECKAsI LIEJIeCO00PA3HOCTh TPUMEHEHUS
MOJICIIMPOBAHUS CTPYKTYPBI OETOHOB.

10. IlepcrieKTUBBI IPUMEHEHUST MOJICIIMPOBAHUS CTPYKTYPHI
OETOHOB.

Co3nanue
MapaMeTPUICCKIX
MOJIEJICH CHCTEM B
00J1aCTH CTPOUTEIILHOTO
MaTepUAIOBEICHUS

1. Yro Takoe mapaMeTpuueckas MOAEIb CTPOUTEIHLHOTO
KOMITIO3UTa?

2. Kakue 3a1a41 MOTYT OBITH PEIICHBI 32 CUET IPUMEHEHHSI
napaMeTpUUecKOro MOJICIHPOBAHUS CTPOUTEIBHBIX
KOMITO3UTOB?

3. Bo3aMoskHBIE yTH U3BIEUYCHUS YKOHOMUYECKOTO 3 dekTa
OT IPUMEHEHHUSI KOMITBIOTEPHOTO MOICTTHPOBAHHS.

4. OcoOEHHOCTH MOAECTUPOBAHUS CBOMCTB TUIICOBBIX CHCTEM.
5. Ocob6eHHOCTH MOJICTUPOBAHUS 1IEMEHTHBIX CUCTEM.

6. Oco0eHHOCTH MOJICTTUPOBAHUS CUCTEM Ha OCHOBE
KOMIIO3UITMOHHBIX BSDKYIIUX.

7. OcoOeHHOCTH MOJICTHPOBAHUS TOJTUMEPHBIX U OPTaHO-
MUHEPATBHBIX CHCTEM.

8. Bb100p 3HAUMMBIX U HE3HAYUMBIX CBOICTB B 3aBUCHMOCTH
OT 0COOCHHOCTEN M3y4yaeMOro KOMIIO3UTa U €ro 001acTH
MPUMEHEHUS.

9. Meronbl onpeieTIeHNs CBOWCTB CTPOUTEIBHBIX KOMITO3UTOB
IPU IOCTPOCHUH MOJIETIH.

10. [TyTu cHIKEHHS TPYHOEMKOCTH cOOpa TaHHBIX IS
MOCTPOCHUS MOJIETN CTPOUTEIHHBIX KOMIIO3UTOB.




6 O1eHKa aJIcKBaTHOCTH 1. [IpoBeaeHue 3KCIIEpUMEHTA C TPUMEHEHUEM METO1a
IOJTY4YE€HHBIX MO ;[enef/i MAaTCMaTUYCCKOI'O IJIAaHUPOBAHMA.

2. Kakue BUIBI IJIAHOB 3KCIIEPUMEHTOB MOTYT OBITh
MIPUMEHEHBI JIJIs1 U3YYEHUSI KOMITO3UIIMOHHBIX MaTepUaIoB?
3. OT uero 3aBUCUT KOJIMYECTBO BAPbUPYEMBIX (PaKTOPOB, KaK
OHO BJIMSAET Ha TOYHOCTb U TPYAOEMKOCTh MOACIIN?

4. CBs3b 0COOEHHOCTEH MOJIEIUPYEMOT0 CBOMCTBA U
KOJIMYECTBA YPOBHEH BapbUPOBAHUS [TAPAMETPOB MOIEIH.
5. Ilopsaok cocTaBieHus TlaHa U MaTPUIIbl INTAHUPOBAHUS
HKCIIEPUMEHTA.

6. Kakasg Mozenb MOXKET CUMTATHLCI aqcKBAaTHOMI?

7. Kakue GpakTopsl CioCOOCTBYIOT MOIyYEHHIO aJJIeKBATHON
Moenu?

8. Kak ocymiecTBUTh NpOBEPKY aJ€KBaTHOCTU MOJEIHU?

9. Yto Takoe kputepuii duiliepa v ero NpUMEeHEHUE 1151
OLIEHKH aJ€KBAaTHOCTH MOJIEIN?

10. KoppensiiMOHHBII aHaJIU3 OJyY€HHONU MOJIEIIN.

7 Ontumuzanus 1. YUto Takoe perpecCuOHHbBIN aHaIu3?
CTPOUTENBHBIX 2. Bun u KoIM4ecTBO WICHOB YpaBHEHUS PErpecCH.
KOMITO3UTOB C MOMOIIBI0 | 3. BO3MOXXHOCTH YIIPOIIEHHS] YPAaBHEHHS PETPECCHH.
KOMITBIOTEPHOTO 4. Topsinok pacueta K03 PHUIHEHTOB PErPECCUU C TTOMOIIBIO
MOJCIIUPOBAHUS nporpammer Excel.

5. IlpesncraBieHne KOMIBIOTEPHOM MOJIENIN B HATJISATHON /ISt
qeroBeka opme.

6. IlocTpoeHune noBepXHOCTENH WIITIOCTPUPYIOIUX
COBMECTHOE JICHCTBHE ABYX (PAKTOPOB.

7. Ontumu3anys n3y4aeMoi CUCTeMbl IyTEM aHaIu3a
MOJIEIH.

8. Ompenesnienue 0€30MaCHBIX MaNa30HOB BapbUPOBAHUS
TEXHOJOTMYECKHUX NTapaMeTPOB CUCTEM HAa OCHOBE UX
KOMITbIOTEPHON MOJEIH.

9. Ucnonp30BaHne KOMIBIOTEPHBIX MOAEIEHN 115
ONTUMH3ALMH IPOU3BOJICTBA KEJIe300€TOHHBIX U3/1ETHH.
10. IIpuMeHeHne KOMIIbIOTEPHOTO MOJECIUPOBAHUS IIPU
IPOBE/ICHUH HAyYHBIX UCCIIECIOBAHUI.

IIpomekyTOYHAs aTTeCTalMs OCYLIECTBIISIETCS B KOHLE U3YYEHUS JUCLUIUIMHBI
B (popme Ik3ameHa.

DK3aMEH 3aKJI04aeTcs B MPEJOCTaBICHUM pPa3BEPHYTHIX OTBETOB Ha TpU
TEOPETUYECKNX Bompoca. s MOATOTOBKM K OTBETY Ha BOMPOCHI OWieTa, KOTOPBIH
CTYJCHT BBITACKMBACT CIy4yalHBIM 00pa3oM, OTBOJIUTCS Bpems B mpenenax 60 MHUHYT.
Ilocme orTBera Ha TEOPETUYECKHE BONPOCHI OwieTa, MPENoJaBaTeNb 3aJaeT
JOTIOJTHUTENbHBIE BOITPOCHI.

Pacrnipenenenrie BonpocoB U 3aJaHuil 1O OWUJIETaM HaXOJUTCS B 3aKPBITOM JUIS
CTYJEHTOB pexuMme. ExeroaHo no AUCUUIUIMHE Ha 3aceaHuu Kadeapbl yTBEPKIaeTCs
KOMIUIEKT OWJIETOB JJi IMPOBEAEHUS 3K3aMEHa MO0 JUCLMIUIMHE. DK3aMEH SIBISETCS
HauOoJee 3HAUYMMBIM OIICHOYHBIM CPEICTBOM U PELIAIOUIMM B HUTOTOBOIl OTMETKE
y4€OHBIX TOCTHKEHUH CTyACHTA.



Tunosoui eApuanm IK3amMeHayuoOHHo20 ounema

MunucrepcTBo o6pa3zoBanus 1 Hayku Poccuiickoit @exepanun
PI'BOY BO «bearopoackuii rocyapcTBeHHbIN TEXHOJIOIHYECKUI YHUBEPCUTET
um. B.I'. lllyxoBa»

HNHKeHepHO-CTPOUTEIbHbINA HHCTUTYT
Kadeapa CMUuK

I[I/ICIII/IHJII/IHa «KOMnb}omepnoe ModeﬂupoeaHue cmpoumelbHblX KOMNO3UYUOHRHBIX MAmMepuailosy

DK3aMeHaAIHOHHBI OnJiet Ne 1

1. CYH_[HOCTB mnponecca MOACINPOBAHUA, YTO BKIIKOYACT B ce0s moHATHE «MOI(GJ'IL»?
2. Ocobennoctu MOJICIINPOBAHUA CBOMCTB TMIICOBBIX CHCTEM.

3. DKoOHOMUYECKas 11e5IeCO00Pa3HOCTh U IEPCIICKTHBBI IPUMEHEHUST MOICITUPOBAHUS CTPYKTYPbI
OETOHOB.

Paccmomperno u 00obpeno na 3acedanuu kagedpwl xx.xx.xx 2 npomokor Ne_

3aB. kadeapoit B.C. JlecoBuk

5.2.2. IlepeyeHb KOHTPOJIbHBIX MATEPUAJIOB
JJIA 3ALIUTHI KYPCOBOI'0 NMPOEKTa/ KypCcoBOil padoThI
He npenycMoTpeHO yueOHBIM IJIaHOM.

5.3. TunoBbie KOHTPOJIbHBIE 32IaHUA (MATEPHUAJIbI)
JJIfl TEKYLEero KOHTPOJISI B ceMecTpe

Texkyuuii KOHTPOJIb OCYIIECTBIISIETCS B TEUCHHE CEMECTpa NpPU TMPOBEICHHUU
71a00paTOPHBIX U MPAKTUYECKUX 3aHIATUH, pacu€THO-TpapHUECKUX 3aJaHHH.

JlaGopaTopusbie padoThl. B 3amanusx k ipabopaTopHbIM paboTam, 0003HAUYEHBI
1ENb U 337]aui, a TaK)Ke METOJIUKU MO UX PEIICHUIO NPU BBIMOJIHEHUH JTaOOPaTOPHBIX
pabor.

3amuTta 1a0OpaTOPHBIX pPAOOT BO3MOXKHA TIOCIE TIPOBEPKH MPABHIBHOCTH
BBIMIOJIHEHUS. 3aJaHusi W OQOPMIICHHS OTYEeTa. 3alluTa MPOBOAUTCS B (opme
cobecefnoBanusg (yCTHOTO OIpoca) MOpernojaBaTedsi CcoO CTyACGHTOM 1O TeMe
nabopaTopHoit paboTel. [IpuMepHBIN TepedeHb KOHTPOJIBHBIX BOIPOCOB ISl 3aIUTHI
71ab0paTOPHBIX PadOT MPEACTARICH B TAOHIIE.

[TpumepHbIii TepedeHb KOHTPOIBHBIX BOIPOCOB IS COOECET0BAHUS

Ne Tema 1abopaTopHOit paboTHI KoHTpoabHbIE BOIIPOCH
1. PazpaboTka ¢popMaabHbIX MOJEIICH 1. B 4ém cocTouT CynrHoCTh Impoiiecca
PA3INYHBIX CTPOUTCIIBHBIX MOHGJII/IpOBaHI/IFI?

KOMITO3UTOB M ITPOLIECCOB MX CHHTe3a: | 2. UTO BKIIIOYACT B ce0s IOHATHE «MOJICIIb)?
cOOp JTAHHBIX 0 MOACITUPYEMOM 3. OCHOBHBIE JIEMEHTHI MPOIIecca MOICITMPOBAHUSI.




Tema 1abopaTopHOit paboTHI

KoHTpoJibHBIE BOIIPOCHI

CUCTEMC

4. B uéMm 3aKJII04arOTCS OTJIMYUS MOJICIIN OT
pearbHOTO 00BeKTa?

5. YHuBepCaJbHbIE U CHELUAIN3UPOBAHHBIC
MOJIEJIH: MPEUMYIIECTBA U HEIOCTATKH.

6. Uto Takoe ¢popManbHAsI MOACIH?

7. OCHOBHBIE 3TaIlbl KOMITBIOTEPHOTO
MOJIETUPOBaHUs?

8. TectupoBaHue Mozenel KaK AeCTPyKTUBHBIN
MPOIIECC, KPUTEPUU YIAYHOTO TECTUPOBAHMSI.

Pa3zpabotka popmanbHEIX MOIeICH
PA3INYHBIX CTPOUTCIIBHBIX

KOMIIO3UTOB U IIPOLCCCOB UX CUHTC3a:

IIaHUPOBAHUEC SKCIICPUMCHTA

1. Uro mpexacTaBiseT coOOH CTPyKTypa OETOHA Kak
00BeKTa MOJICTUPOBAHUS?

2. Uto npeacTaBisaioT coO0l cBOMCTBAa O€TOHA KaK
00BeKTa MOJICTUPOBAHUS?

3. Bo3MOKHbBIE METOBI OMHUCAHUS COCTABISIOLINX
0eTOHOB Mpu (OPMUPOBAHUN MOJICITH.

4. Oco0EHHOCTH B3aUMOIENCTBHUS COCTABIISIIOIIINX
0eTOHOB 1Py (POPMUPOBAHUN KOHEYHOH CTPYKTYPHI.
5. JlonyiieHust mpUMeHsieMble IPU MOJIEIIMPOBAHUU
CTPYKTYpPBI OETOHOB.

6. OCHOBHBIE CIIO)KHOCTH MOJICIIUPOBAHHUS
CTPYKTYpPBI OETOHOB.

7. OT uero 3aBUCUT KOJIMYECTBO BAPbUPYEMBIX
(hakToOpOB, KaK OHO BJIMSET HA TOYHOCTH U
TPYAOEMKOCTh MOJICTH?

8. CBs13b 0COOEHHOCTEN MOJEINPYEMOT0 CBOKCTBA
U KOJINYECTBA YPOBHEH BapbUPOBAHUS apaMETPOB
MOJICIIH.

9. Ilopsanok cocTaBieHHs MJIaHA U MATPUILIBI
TUTAHUPOBAHMSI SKCIICPUMEHTA.

[IpoBenenue sxcriepuMenTa ¢
PUMEHEHUEM METO/1a
MaTEeMaTU4eCKOro MJIaHUPOBAHUS JIs
cOopa TaHHBIX O MOJICITHPYEMBIX
CBOMCTBax

1. Yto Takoe mapameTpuueckas MoJIeIb
CTPOUTENILHOTO KOMIIO3UTa?

2. Kakue 3a1auu MOTYT OBITH PELIEHBI 33 CYET
MIPUMEHEHHUS MapaMeTPUIECKOTO MOACIUPOBAHUS
CTPOUTEIILHBIX KOMIIO3UTOB?

3. Bo3moskHbBIE TTyTH U3BJICYEHUSI SKOHOMUYECKOTO
s dekxTa OT MPUMEHEHHUS KOMITBIOTEPHOTO
MOJICIIUPOBAHUS.

4. OcoOEHHOCTH MOJICIIMPOBAHUS CBOHCTB
THUIICOBBIX CHCTEM.

5. OcoOCHHOCTH MOJICTUPOBAHMS IIEMEHTHBIX
CHCTCM.

6. [IpoBegeHUE IKCIIEPUMEHTA C TPUMEHEHUEM
METO0/Ia MAaTEeMaTHYECKOTO TUTAHUPOBAHUS.

7. Kakuie BUIbI IJTAHOB SKCIIEPUMEHTOB MOTYT OBIThH
MPUMEHEHBI 17151 U3Y4YEHUsI KOMITO3UITMOHHBIX
MaTepuasioB?

MaremaTtruecKkas U CTaTHCTUICCKAs
00paboTKa pe3ynbTaToB
HKCIIEPUMEHTA C TOMOIIBIO
nporpamMmmbel MS Excel

1. Kakast MozieIb MOKET CUATATHLCS aJeKBATHON?

2. Kakue gakTopsl CIOCOOCTBYIOT MOJIYYCHUIO
aJleKBaTHOU MoOJIenn?

3. Kak ocy1iecTBUTh NpOBEPKY aJeKBaTHOCTH
MoOJIeIH ?

4. Yto Ttakoe kputepuii duiepa u ero NpUMEHEHUE
JUISL OLIEHKH aJIeKBaTHOCTH MOJEIN?




Tema 1abopaTopHOit paboTHI

KoHTpoJibHBIE BOIIPOCHI

perpeccuu.

perpeccuu.

5. KoppenainoHHbIi aHaIu3 NOJIy4YE€HHOW MOJIEIH.
6. UTo Takoe perpecCMOHHbIN aHanu3?
7. Bua v KOJIMYECTBO YWICHOB YPaBHEHUS

8. BO3MO>XHOCTH YIPOLIEHUS YPAaBHEHUS

9. Iopsmok pacyera kK03(HHUIIMEHTOB PETPECCUU C
nomolipio nporpammel Excel.

5. [IporpamMMmupoBaHue, BU3yanu3aius u
aHaJIu3 MOJYYeHHON MOJIEIH,
MOATOTOBKA JOKJIA/IOB Ha
KOH(EPEHIINIO MOJIOJBIX YIEHBIX.

U3IEINI.

1. IIpencraBienue KOMIBIOTEPHON MOJICIH B
HarJISHOM A1 YyenoBeka Gpopme.
2. IlocTpoeHne MOBEPXHOCTEH HILTIOCTPUPYIOLIHX
COBMECTHOE JieiicTBUE IBYX (haKTOPOB.

3. OnTumu3anus 13y4aeMoi cucTeMBbl yTEM
aHaJIM3a MOJEIH.
4. Onpenenenue 6€30MaCHBIX JUATIA30HOB
BapbUPOBAHUS TEXHOJOTMYECKUX MTapaMETPOB
CHCTEM Ha OCHOBE MX KOMITBIOTEPHOU MOJIEIH.

5. Mcnonb30BaHKne KOMIIBIOTEPHBIX MOJIEICH IS
ONITUMH3AIMH IPOU3BOJICTBA KEIIE300€TOHHBIX

6. I[IpuMeHeHre KOMIIBIOTEPHOI'O MOJIETUPOBAHUS
IIPY IPOBEJICHUHU HAYYHBIX MCCIIEIOBAHUN

5.4. Onucanue KPpUTEPUEB OLICHUBAHUA KOMHeTeHHl/Iﬁ U IIKAJbI ONCHUBAaHUSA

[Tpu mpomexyToUHOM aTTecTanuu B GopMe IK3aMEHa, UCIIOIB3YETCS CIIEIyIOIIast
[IKAJIa OIIEHUBAHUS: 2 — HEYJIOBJIETBOPUTEIBHO, 3 — yIOBIETBOPUTEIIBHO, 4 — XOPOLIO,

5 — OTJIMYHO.

Kpurepusimu oneHnBaHUs JOCTUKEHNAN ITOKA3ATENEH SIBISFOTCS:

HaumenoBanue Kpurepuii oueHrBanus
IOKa3aTelIsl OLEHUBAHUS
pe3ysibraTa 00y4YeHHS 110
JUCIHAIUINHE
3HaHUSs HUHCTPYMEHTB], METO/IbI, NpaBUiIa OOECIeUeHHs UX aJeKBATHOCTH U IPUEMIIEMOM TOYHOCTH
YMeHus OCYILECTBIIITH OOOCHOBAHHBII BEIOOP MAaTEMaTHYECKON OCHOBBI pa3padaThIBaeMON MOJIEIH,
JMana3oH BapbUPOBaHHUs €€ BXOJHBIX U BHIXOIHBIX IAPaMETPOB
Hapreiku NPaKTUYECKHMM HaBBIKAMH PalMOHAIBLHOTO cOopa MH(GOPMALK O MOJEIUPYEMON cucTeMe
3a c4€T MPUMEHEHHS METO/Ia MAaTEMATHIECKOTO INTAHUPOBAHUSI KCIIEPUMEHTA
Ornenka mnmpenoaaBaTrCji€M  BBICTABIIACTCA  HMHTCIpajlbHO C yLIéTOM BCEX

MokKazarTeJici u KPUTCPHUCB OLICHUBAHMA.
OI.[GHKa C(l)OpMPIpOBaHHOCTI/I KOMHGTGHHI/Iﬁ 10 TTOKa3aTeaio 3HAHMS.

Kputepuit YPOBEHBb OCBOEHUS U OLICHKA

2 3 4 5
HHCTpyMEHTBI, METOABI, He 3naer 3HaeT UHCTPYMEHTHI, | 3HaeT 3HaeT HHCTPYMEHTHI,
MpaBWiIa OOECIICYCHHS NX HWHCTPYMEHTHI, METO/IbI, TIpaBUiIa HWHCTPYMEHTHI, METOJbI, TpaBUIIa

aI€CKBATHOCTH
HpHeMHeMOﬁ TOYHOCTH

obecrieueHuns nx
aJIeKBaTHOCTH H
IpUEMIIEMOM
TOYHOCTH, TIPH 3TOM
OH MOXET He 3HaTh
nerasnei, 10MycKaeT
HEJI0CTaTOYHO

METOJBI, TIPaBHIIa
obecrneyeHns ux
aJIEKBaTHOCTH U
IpUEMIIEMON
TOYHOCTH

METO/IbI, TIpaBUIIa
obecrieueHuns nx
a/ICKBaTHOCTH U
IpUEMIIEMOM
touHoctH. ITpu oTBe
T€ Ha BOIPOCHI 00y4
AOLUICS

obecrieueHns ux
aJIleKBaTHOCTH 1
MIPUEMIIEMON
TOYHOCTH.
Hcnons3yer B
OTBETE
JOTOJTHUTEIbHBIN




NpaBUJIbHBIE JIOITyCKaeT Mmarepuai, 6e3 Tpyaa
(hOpMYITHPOBKH U HECYIIECTBEHHbIE OTBEYaeT Ha
CYILIECTBEHHBIE HETOYHOCTH. JIOTIOJTHUTEIIbHBIE
MOTPEIIHOCTH BOIIPOCHI.

OreHka chopMHUPOBAHHOCTH KOMIICTSHITUH TI0 TTOKA3aTEI0 Y MEHUS

Kpurepuit YPpOBEHb OCBOCHHUS U OLICHKA
2 3 4 5

OcyuiecTBiATh He ymeer Ymeer Ymeer Ymeer
000CHOBaHHBIH BEIOOD OCYIIECTBIIATh OCYIIECTBIATh OCYIIECTBIATh OCYIIECTBIAT
MaTeMaTH4eCKO OCHOBBI 000CHOBaHHBIH 000CHOBaHHBIH 000CHOBaHHBIH 000CHOBaHHBIH
pa3pabaTbiBaeMO MOJIENTH, | BBIOOp BBIOOD BBIOOD BBIOOD
JIAarna3oH BapbUPOBaHUs €€ | MareMaTH4eCKOM MaTeMaTH4eCKON MaTeMaTH4eCKON MaTeMaTH4eCKON
BXOJTHBIX ¥ BBIXOTHBIX OCHOBBI OCHOBBI OCHOBBI OCHOBBI
rapaMeTpoB pazpabaTtbiBaeMoii pazpabaTtbiBaeMoii pazpabarbiBaeMoii pazpabarbiBaeMoii

BapbHUPOBaHUA €€
BXOJHBIX U
BBIXOJHBIX
apamMeTpoB

MOJECIN, TUAIIa30H

MOJIEIH, JHana30H
BapbHUPOBaHUA €€
BXOJHBIX U
BBIXOJHBIX
apaMeTpoB, IIPH
9TOM OH MOXKET HE
3HATH JeTaNeH,
JIOTTyCKaTh
HEZI0CTaTOYHO
IIpaBUIIbHEBIE
(OpMYyITHPOBKY U
CYILIECTBEHHBIE
MOTPENIHOCTH

MOJIENH, JHana30H
BapbHUPOBaHUA €€
BXOJHBIX U
BBIXOJHBIX
apaMeTpoB, HO
JIOITyCKaeT
HECYILECTBEHHBIE
HETOYHOCTH B
OTBETE HA BOIIPOCHL.

MOJIEINH, JHana30H
BapbUPOBaHUA €€
BXOJHBIX U
BBIXOJHBIX
apaMeTpOoB.
IocnenoBarensHO,
HCYEPIIbIBAIOILE U
4E€TKO
000CHOBBIBAET
MIPUHSATHIE PEIICHUs,
CBOOOHO
YBSI3BIBAET TEOPUIO C
MIPaKTUKOM, HE
3aTpyAHAETCS C
OTBETOM IIpHU
BUJOU3MEHEHUU
3aJaHUuN

Orenka chopMHUPOBAaHHOCTH KOMIIETSHITHH 11O TTOKa3aTento HaBbiku

Kpurepuit YpOBEHb OCBOCHUS U OLICHKA
2 3 4 5

[IpakTryeckum He Bmageet Bnageer Bnaneer Bnaneer
HaBBbIKaMH MIPaKTUYCCKUM MIPaKTU4CCKUM MPaKTUICCKUM MPaKTUICCKUM
palroHaJIbHOT'O c60pa HaBbIKaMH HaBBbIKaMH HaBbIKaMH HaBbIKaMH
nHdopmanum o PpaLOHAILHOTO PpaLOHAILHOTO PaLMOHATIBHOTO PalMOHATIBHOTO
MOJICTTUPYEMOIi CUCTEME cOopa uHdopmanum 0 | coopa uHpopMaImu 0 | cOopa uHpOpMaIMK 0 | cOopa uHpGOpMaUK O
3a CU€T IPUMEHEHHUS MOZENUPYEMOI MOZENUPYEMOI MOJIEJIUPYEMOM MOJIEJIUPYEMOM

MCTOJAa MAaTCMATHYCCKOT'O
IIJIaHUPOBAHUA
OKCIICPUMCHTA

CHCTEME 3a CUET
MIPUMCHEHMS METO/Ia
MaTeMaTHIECKOTO
TUTAHUPOBAHUS
IKCIIEpUMEHTA

CHCTEME 3a CUET
MIPUMCHEHHS METOIa
MaTeMaTHIECKOTO
TUTAaHUPOBAHUS
IKCIIEPUMEHTA,
OJTHAKO JIOITyCKaeT
HETOYHOCTH U HE
3HaeT AeTajei

CHCTEME 3a CUET
TIPUMCHEHHS METO/1a
MaTeEMaTHYECKOTO
IDTaHUPOBAHUS
SKCIIEPUMEHTA, TIPH
OTBETE Ha BOIIPOC
MOJKET JIOITyCKATh
HeOobIINne
HCTOYHOCTU

CHCTEME 3a CUéT
TIPUMECHEHHS METO/Ia
MaTeMaTHYEeCKOI'0
IDTaHUPOBAHUS
SKCIIEPUMEHTA.
Hcnonp3yet B oTBETE
JIOIIOJIHUTEIbHBII
MaTepuai, 6e3 Tpyaa
OTBEYAET Ha
JOIIOJTHUTCIIbHBIC
BOTIPOCHIL.




6. MATEPUAJ/IBHO-TEXHUYECKOE
N YYEBHO-METOANYECKOE OBECIIEYEHUE

6.1. MaTtepuajibHO-TeXHHYECKOe OOecreyeHmne

No HaummMeHnoBaHue crieliaabHBIX OcCHAaIIEHHOCTD CIIEUATIbHBIX
MOMEIIECHUN U TOMEICHUN I IIOMEIICHUN U ITOMEICHUN JUIA
CaMOCTOSITEIbHON PaOOTHI CaMOCTOSATEIILHON pabOTHI
1. KomnbrorepHusix 3an ajisi npoBeneHus | Crienuaau3upoBaHHas MeOeIIb.
J1a00PATOPHBIX 3aHATHM [lepenocHas 150301 CTalMOHapHast
TEXHUKA ISl JIEMOHCTpallMu HJKpaHa
MPENOJaBaTEIILCKOTO KOMITBIOTEPA.
Hanuune Ha BceX  KOMIIBIOTEpAX
Opay3epa akTyalbHON BEpCHHU, JOCTYIa
B ceThb MIHTEepHET, 0(DUCHOTO MaKeTa
2. | YueOnas aynuropus 1is npoeneHus | Cnenuain3upoBaHHAs MeOenb.
JIEKIAOHHBIX U MPAKTUYECKUX 3aHATUM, | [lepeHocHas 1503071 CTalMOHapHas
KOHCYJIbTAllMM, TEKYIIETO KOHTPOJIS, TEXHHUKA TUTSt JEMOHCTpalun
MPOMEKYTOUYHOU aTTECTALINH, MPE3EHTALUH.
CaMOCTOSITeIIbHOM PabOThI
3. YuransHBIN 32)1 OMOIUOTEKH IS CnennpanuznpoBaHHas MeOeIIb.
CaMOCTOSITeIILHON PabOThHI Kommbrorep.

6.2. JIuneH3MOHHOE U CBOOOTHO PACIIPOCTPAHsIeMoOe NMPOrpaMMHOe obecreyeHmne

Ne IlepeueHb TMUEH3MOHHOTO PexBU3HUTHI MOATBEPKIAFOLIETO TOKYMEHTA
POrPaMMHOTO O0ECIICUSHUSI.
1 Microsoft Windows 10 | Cormamenue Microsoft Open Value Subscription
KopnoparuBuas V6328633. Cornamenne neiicrsutensHo ¢ 02.10.2017
1o 31.10.2023). Jorosop MIOCTABKHU 1o
0326100004117000038-0003147-01 ot 06.10.2017
2 Microsoft Office Professional Plus | Cormamenue Microsoft Open Value Subscription
2016 V6328633. Cornamenne aeuvcrsureiabHo ¢ 02.10.2017
mo 31.10.2023
3 Kaspersky  Endpoint  Security | CyOnuuen3uonnsiii gorosop Ne 102 ot 24.05.2018.
«Crangaprtasiii Russian Editiony Cpoxk aeiictus nuuens3uu 10 19.08.2020
I'paxnancko-npaBoBoit JloroBop (Kontpakr) Ne 27782
«ITocTaBka nmpoJyIeHHsl IIpaBa MOJIb30BaHUS (JULEH3NUN)
Kaspersky Endpoint Security ot 03.06.2020. Cpox
nericTBus aureH3ud 19.08.2023r.
4 Google Chrome CBobonHo pactpoctpansemoe 1O cornacHo ycioBusim
JIMIIEH3MOHHOTO COTJIAIICHHS
5 Mozilla Firefox CBobonHo pactpoctpansiemoe 1O cornacHo ycioBusim
JIMIIEH3MOHHOTO COTJIAIICHHS
6 nanoCAD Cornamenne NeHP-22/220-BY3 ot 17.02.2022r.

Jlunensus Geccpoynas

6.3. IlepeyeHb y4eOHBIX H3IaHUI U Y4eOHO-METOAUYECKUX MATEPHUAJIOB

1. Tynuxk H.B. KomnberoTepHoe MojaenupoBaHue [DIEKTPOHHBIN pecypc]|




yueObnoe mocobue / H.B. Tymuk. — DNeKTpoH. TEeKCTOBbIe aaHHbIe. — (Caparos:
By3zosckoe oopazoBanue, 2013. — 230 c.

2. 3€HKUH, B.N. [IpakTrueckuit Kypc MaTeMaTU4ECKOrO
Y KOMITBIOTEpHOr0 MojenupoBanus [TekcT] : yueOHo-pakTHyeckoe nocooue / 3eHKuH
B. W. - Kanununrpan : Poccuiickuii TOCyJapCTBEHHbIM YHUBEepcUTEeT UM. MManyunna
KanTa, 2006. - 152 c.

3. Canmnmna  E.M. Ontumuzanuss  camMooOpa3oBaHUsl  CpEACTBAMHU
KOMMYHHKATHUBHBIX U MHPOPMAIMOHHBIX TexHonorui [Tekcr] : moHorpadus / Canuna
E. U. - Mockgsa : Poccuiickuii yHUBEpCHUTET IpyxKObl HapooB, 2012. - 168 c.

4. JlammnoB, A. M. MaremaTtnyeckoe W KOMIIBIOTEPHOE MOJACIUPOBAHUE
CIIOKHBIX CHCTEeM [DIeKTpOHHBIN pecypc] : ydueObnoe mocobue / anuimoB A. M. -

Ilen3a : [leH3eHCKUI rOCYTapCTBEHHBI YHUBEPCUTET apPXUTEKTYPBl U CTPOUTEIHCTBA,
9BC ACB, 2011. - 296 c.

6.4. IlepevyeHb MHTEPHET PeCypcoB, NPodecCHOHAIBHBIX 043 TaHHBIX,
HHG(POPMALMOHHO-CIIPABOYHBIX CHCTEM

DNeKTpOHHO-0MOMMOTeYHasl cucTeMa «JIaHby http://e.lanbook.com
DIeKTpoHHO-0nOnoTeyHas cucrema IPRbooks http://www.iprbookshop.ru/
OdunuanbHbI CalT KOMIAHUH http://www.consultant.ru/
"Koncynprantl Inroc"
DOneKkTpoHHBIN KypHal «HbOpMaIIMOHHBIT http://www.snip.ru/
OrOJIICTCHh — HOPMUPOBAHUE M CTaHIAPTHU3AINS B
CTPOMTEIHCTBEY
Hayuno-Texaudeckas 6ubamoTexa http://elib.bstu.ru/
BI'TY um. B.I'. lllyxoBa
KubGepnenunka - UHTErpaTop HAyYHO-TEXHUUECKOMN http://www.CyberLeninka.ru
uHpOpPMAIHU CO CBOOOTHBIM JIOCTYIIOM.
Poccuiickuit nHPOpMAIIMOHHO-HAYYHBIH IEHTD, http://www.elibrary.ru
KaTaJIOT HAyYHBIX ITyOIMKAIUN C YaCTHYHO
CBOOOJTHBIM JIOCTYIIOM K TIOJTHBIM T€KCTaM
MaTEPHUAJIOB.
['ocynapcTBeHHBINM 00pa30BaTENbHBIN TOPTAT CO http://www.window.edu.ru
CBOOO/IHBIM JIOCTYIIOM K Y4EOHBIM M HAy9IHBIM
MaTepuazam



http://irbis.bstu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=IPRBOOK1&P21DBN=IPRBOOK1&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%97%D0%B5%D0%BD%D0%BA%D0%B8%D0%BD,%20%D0%92.%20%D0%98.
http://irbis.bstu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=IPRBOOK1&P21DBN=IPRBOOK1&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://irbis.bstu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=IPRBOOK1&P21DBN=IPRBOOK1&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%A1%D0%B0%D0%BD%D0%B8%D0%BD%D0%B0,%20%D0%95.%20%D0%98.
http://irbis.bstu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=IPRBOOK1&P21DBN=IPRBOOK1&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://irbis.bstu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=IPRBOOK1&P21DBN=IPRBOOK1&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=1&S21P03=A=&S21STR=%D0%94%D0%B0%D0%BD%D0%B8%D0%BB%D0%BE%D0%B2,%20%D0%90.%20%D0%9C.
http://irbis.bstu.ru/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&Z21ID=&I21DBN=IPRBOOK1&P21DBN=IPRBOOK1&S21STN=1&S21REF=3&S21FMT=fullwebr&C21COM=S&S21CNR=20&S21P01=0&S21P02=0&S21P03=M=&S21STR=
http://elib.bstu.ru/
http://cyberleninka.ru/
http://cyberleninka.ru/
http://www.window.edu.ru

7. YTBEPXKJIEHUE PABOYEN ITIPOT'PAMMBbI

PaGouas nmporpamma yTBepskaeHa Ha 20 /120 y4eOHBIHN TOJ

0e3 U3MeHEeHH / ¢ U3MEHEHUSAMU, JTOIOJIHCHHUSIMHU

[Iporokoi Ne 3acenanust Kadeapsl OT « » 20

3aBemyromuii kadeapoi

noamnucs, DO

JMpeKkTop MHCTUTYTA

noanuck, PO
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