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PabGouas nporpamma cocrasiena Ha OcHOBaHUW TPeOOBAHMI:

* ®enepanbHOro  rocyapcTBeHHOro  00pa3oBaTebHOrO cras/iapTa
BbICLIEr0  0OpasoBaHusi 10 HAIPABJICHUIO  T10/1IOTOBKH - 08.04.01
CrpouresibeTBO (YPOBEHL Marucrparypbl)., yvreepkiéHHoro Ilpukasom
Muno6puayku Poccun ot 31.05.2017 N 482;

*  y4eOHOrO IUIaHa, YTBEPHIEHHOTO YIEHbIM COBETOM bI'TY
uM. B.I". 1llyxoBa B 2019 roay.

7

4

'

CocraBureb; KaH. TEXH. HAyK, JIOLEHT. % M. KO. EnucTparkvH
i

—
F

PaGouas nporpamma o6cyxIeHa Ha 3acelaHuH Ka(l)eﬂpb},-\.‘

% » 2019 r., mporokoa Ne

3apeqytoinuii kKadeapoii: A1-p TEXH. HayK, mpod. | B.C. JlecoBHK

W\

PaGouast mporpamMma 0100peHa METOAHIECKOMH KOMMCCHEH MHCTUTYTA

« » 2019 r., npotokoa Ne

-

[Ipencenarenb KaHi. TEXH. HAYK. JOLCHT %?%IO. DeOoKTHCTOB




1. IVTAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 11O JUCHUIIJIMHE

Kox n HanMmenoBanue

HaumeHnoBanue mokasates OLCHUBAHUA

Kareropus (rpynna) | Koa u HaumeHoBaHue HWHJIMKaTOopa pe3yabpTata O0y4YCHHUS 110 TUCIUILIHHE
KOMMETCHITHHA KOMMETCHITUH JTOCTHKEHHS
KOMIETCHITNH
Ipodeccuonansusie | I[IKB-6 Cnoco6nocts | [IKB-6.1. 3HaTB: 1€/, IPUHLIHUIIBI Pa3pabOTKH U
BEITIOJTHATE HaydHble | DOopMynupoBaHUe CTIOCOOBI PIMEHEHH KOMIBIOTEPHBIX MOJIETICH

HCCICO0BAHUA B

Heﬂeﬁ, IIOCTaHOBKa

B c(hepe pa3pabOTKH, IIPOM3BOICTBA U

chepe 3aJa4 UCCIEOBAaHUA B | IPHUMCHEHHSI CTPOUTEIIBHBIX MaTEpPHaIoB
CTPOUTENBEHOTO cdepe CTPOUTEITEHOTO YMeTh: BHIOMpaTh ONTUMAIBHBIN BUIT
MaTepuanoBeICHUs MaTepHaIOBEICHUS KOMITBIOTEPHON MOJIEIH IS PeIICHUS

MOCTABJICHHOM 3a/1a4u
Bianers:pakTHiecKuM HaBBIKAMHU
MOJICIMPOBAHUS CBOMCTB CHCTEM Ha OCHOBE
paSJ'II/I‘IHI)IX B)DKyHII/IX, B YaCTHOCTH aHAJIN3a U
BI)I60pa BXOOHBIX U BBIXOJOHBIX napaMeTpOB

ITIKB-6.6. Pa3paboTtka
(U3HYIEeCKUX H/WH
MaTeMaTHYECKUX
MOJIENIeH UCCIIEAYEeMBIX
00BEKTOB

3HATh: MHCTPYMEHTHI, METOABI, IpaBHiIa
o0ecreueHust MX aJIeKBaTHOCTH ¥ IPHEMIIEMO
TOYHOCTH

YMeTh: OCYIIECTBIATH 0OOCHOBAHHBIH BBIOOD
MaTeMaTHIeCcKOH OCHOBBI pa3pabaTeiBacMOr
MOJIENH, TNana30H BapbHPOBAHMS €€ BXOIHBIX U
BBIXOJHBIX TTAPaMETPOB

Buiagers: npakTUYeCKUM HaBBIKAMU
palroHaIbHOTO cOopa HH(MOPMALUH O
MOJIETIMPYEMOH CHCTEME 3a CUET MPHUMEHEHH
MEeTo/1a MaTeMaTHYECKOTO ITAaHUPOBaHUS
SKCIIEpUMEHTa

ITKB-6.8. O6paboTka

3HaTh: TOPAAOK IMMPOBEACHUA PETPECCUOHHOIO

pe3yJbTaToB aHaJM3a COOPAHHBIX JAHHBIX C MTOIy4YeHHEM
HCCIIEIOBAaHHUHN H ypaBHEHHS 3aBUCUMOCTH U ITPOBEPKH €TO Ha
MOJTy9EHHE aJIEKBaTHOCTH € ITOMOIIBIO TIPOrpamMMbl MS
9KCIIEPEMEHTAIEHO- Excel n pyHKIMOHATBHBIX aHAJIOTOB
CTaTHYECKUX MOJENCH, | YMeTh: MPOU3BOAUTH HEOOXOANMYIO
OTIMCHIBAIOLINX MaTeMaTHYECKYIO OIIEHKY aJIeKBAaTHOCTH U
TOBEICHHUE JIOCTOBEPHOCTH MOTyYEHHONH MOIEIH

HCCIIEyeMOro 00beKTa

Baaners: HaBbIKaMU CO3/1aHUS] KOMIIBIOTEPHOU
MO/IEST! HAa OCHOBE MOJY4E€HHBIX
MaTeMaTHYSCKUX 3aBUCUMOCTEN U
MPaKTUYECKOro MPUMEHEHNE MOJENH IS
ONTUMM3ALMU U3y4aeMOro IpoLecca Uin
SIBJICHUS.

2. MECTO JUCHUIIJINHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOT'PAMMBI

1. Komnerenuusi [IKB-6 - CiocoOHOCTH BBINIOJIHSATH HAy4YHBIE MCCIEAOBAHUS B
cdepe CTPOUTETHHOTO MaTepraIoBeICHUS

JlanHas koMrieTeHIHs GopMHUPYETCsI CISTYIOIMMU TUCITUTUTMHAMH.

Cranusa

HaumenoBanus JUCTTHUITIIMHBI

1 ['eonuka (reomernka) Kak (yHIaMEHTAJbHAas OCHOBA CTPOUTEIHLHOTO
MaTEepUATIOBEICHHS

Hay‘-IHI)IG MCTOABI UCCIICOOBAHMS B CTPOUTCIIbHOM MAaTCPHAJIOBCACHNHU

PoGoTuzaruss B MPOM3BOJACTBE CTPOUTEIHHBIX MAaTEpPUANOB, M3ACIUNA U
KOHCTPYKILIMHU




w

HpOI/I3BOI[CTB€HHaH HAY4YHO-HCCJICA0BATCIILCKAA pa60Ta

3aHII/ITa HHTGHHGKTyaHBHOﬁ COOCTBEHHOCTH U IIaTCHTOBCICHUC

HpaBOBOG oOecreueHue HHTGHHGKTyaHBHOﬁ COOCTBEHHOCTH

W (N

KOMHBIOTepHOe MOJCIUPOBAHNC  CTPOUTCIIbHBIX  KOMIIO3MIIHOHHBIX
MaTCpHaIOB

N

[Ipon3BoACTBEHHAs PEAAMILIOMHAs TPaKTUKa (4)

N

3amuTa BBITYCKHOW KBaTM(UKAIIMOHHOW PaOOTHI, BKIIOYAs MOATOTOBKY
K MpOoLeIype 3alIUThl U TPOLEAYPY 3alTUTHI (6)

3. OFbEM JUCHHUIIJIMHBI

OO0mmas Tpy1I0eMKOCTh TUCITUILTAHBI COCTABIISICT 4 3a4. equHUIIbI, 144 gaca.
dopma MPOMEKYTOUYHOM aTTECTALMH JK3aMEH

Bun yuebHol paboThl Bcero Cemectp
4acoB No 3
OO611ast TpyT0EMKOCTh TUCIMILIUHBI, Yac 144 144
KonTakTHas padora (ayAuTOpHbIE 3aHATHS), B T.4.: 55 55
JIEKIIAU 17 17
1abopaTOpHBIE 17 17
MPaKTUYECKHUE 17 17

T'PYHIIOBBIC KOHCYJIbTAIWU B ICPUOJ TCOPETUUCCKOT'O O6y‘IeHI/IH n

Ny 4 4
IMPOMCIKYTOUHOH aTTCCTAIUN

CamocrosiTesibHas padoTa CTYA€HTOB, BKJIIOYAs HHAUBUIYAJIbHbIE 89 89
U I'PYNNOBbI€ KOHCYJIbTAIIMU, B TOM YHCJI€:

KypcoBoii mpoekT - -

KypcoBas pabora - -

PacueTtHO-rpaduueckoe 3aganue - -

WupuBuayanbHOE TOMANIHEE 3ajaHue 9 9

CamocrosTenbpHas paboTa Ha MOJATOTOBKY K ayIUTOPHBIM 3aHSATHIM 44 44
(JiekuMH, TpaKTUUECKHUE 3aHSITHsL, 1a00paTOPHbIE 3aHITHSI)

DK3aMeH 36 36

4. COAEP KAHUE JUCHUIIJIMHbI

4.1 HauMeHOBaHUe TeM, HX COAepPKaHNEe U 00beM

O0beM Ha TeMaTHYECKUH pa3ien mo
BUaM Y4eOHOH HArpy3KH, 4ac
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Kypc 2 Cemectp 3

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

OCHOBHbBIE NPUHILIUIBI HAYYHOT'O IMO3HAHUS; CYIIIHOCTh 2 0 )
Mpo1ecca MOJICTIMPOBAHUS; IOHATHE «MOJICIIbY;
OCHOBHBIE 3JIEMEHTHI IIPOLECCA MOICIIUPOBAHUS;
OTJIMYHS MOJCIIH OT PEaIbHOTO 00BEKTa;
YHUBEPCAIbHBIE U CIICLIUATU3UPOBAHHBIE MOJEIIH;
OCHOBHBI€ 3TaIlbl KOMIIBIOTEPHOTO MOJICTUPOBAHMUS;
TECTUPOBAHUE MOJIEIICH; BEIYUCITUTEIbHBIN
SKCIIEPUMEHT

2. I/ICTOPI/IH BOBHUKHOBCHHUSA U PA3BUTUA METOAa KOMIIBIOTEPHOT0 MOJAECJIHUPOBaHMs, o0JacTn
NPUMCHCHUSA

BzanmocBsa3b KOMITBIOTCPHOI'O U MaTEMAaTU4CCKOI'O 2 0 2 3
MOACIMPOBAHUS; TPUMCHCHUC KOMIIBIOTCPHOI'O
MOICIIUPOBAHUA AJId PCIICHUA 3aaa4 B PA3JIMUYHBIX
00J1aCTSIX YeI0BEUECKOM JACATCIIBHOCTH,; OCHOBHBIC
9Tallbl BOBHUKHOBCHUA MCTOJ0B MAaTCMAaTHYCCKOI'O U
KOMITBIOTCPHOI'O MOACIIMPOBAHUSA; BO3MOKHOCTHU
KOMIIBIOTCPHOI'O MOACIIMPOBAHHNA B HACTOAIICC BPEMA,
TCHACHLIUNU €TI0 pa3BUTHA; UCTOPHA MOIACIHMPOBAHUA
CTPYKTYPbl H CBOMCTB CTPOUTCIIbHBIX KOMIIO3UTOB;
OTpI/IIIaTe.HbeII\/JI OIIBIT IMPUMCHCHU A METOJa
MOJICIINPOBAHUA Q)HSHQGCKI/IX 00BEKTOB U IIpoucccoB

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

OcHOBHbBIE BUABI KOMIIBIOTEPHOIO MOJEIMPOBAHUS; 3 0 )
BO3MOXXHBIE 3aJaud M LIeJU; IIOCTAaHOBKA 3a/ayM,
OIpenereHue OOBEKTa MOJEIMPOBAHUS; pa3paboTKa
KOHLENTYaJIbHOW MOJENH, BBIBICHHE OCHOBHBIX
JJIEMEHTOB  CUCTEMBl M DJIEMEHTapHBIX  aKTOB
B3aUMOJICHCTBUS; (opManu3anus MOJENIU; CO3JaHue
JITOpUTMa U HallMCaHWE MPOTrpaMMBbl; IJIAHUPOBAHUE U
IIPOBEJICHUE KOMIIBIOTEPHBIX JKCIEPUMEHTOB; aHAIU3
U UHTEpIpETalusl pe3ysibTaToOB; OrpaHUYEHUs IpU
IIPUMEHEHUH MeToJa KOMIIBIOTEPHOIO u
MaTeMaTHYECKOr0 MOJEIUPOBAHMS.

4. Oco0eHHOCTH MOJIeJIMPOBAHNUS CTPYKTYPbI U CBOICTB 0€TOHOB

CtpykTypa u cBoiicTBa 0€TOHA KaK OOBEKTHI 2 4 7
MOJICTTUPOBAHUS; METOJIbI OTIMCAHUS COCTABIISIOIINX
OCTOHOB IpH (OPMHUPOBAHUH MOJICIIH; OCOOCHHOCTH
B3aMMOJICHCTBUS COCTABIISIFOIINX OCTOHOB IPU
(bOopMHPOBaHUY KOHEYHOH CTPYKTYPBI; JOMYIICHUS
MPUMEHSIEMBIE TIPU MOJISTTHPOBAHUH CTPYKTYPHI
OETOHOB; BO3MOXKHBIC PHUCKH ITPUMEHEHHS METOIa
MOJICTTUPOBAHUS CTPYKTYPBI OCTOHOB, MX IPHUYUHBI,
MyTH CHWKCHHUS; YKOHOMHYECKAs 11eJIeCO00pa3HOCTh
MIPUMECHCHHS MOJICTTUPOBAHUS CTPYKTYpPhl OETOHOB;
MEPCIEKTUBBI IPUMEHEHHUST MOJICITUPOBAHHS CTPYKTYPBI
OETOHOB.




5. Co3nanmne mapaMmeTpuIeCKux MojeJield cucTeM B 00J1aCTH CTPOMUTEJIBHOI'O
MaTepUAJIOBECACHUSA

[TapameTpuueckas MOJENTb CTPOUTENBHOTO KOMIIO3UTA ) 4
M 3a/1a4M pEeIIaeMble 3a CUET €€ U3yUYCHUS,
0COOEHHOCTH MOJICTTUPOBAHUS CBOMCTB T'MIICOBBIX U
LIEMEHTHBIX CHCTEM; OCOOEHHOCTH MOJICITUPOBAHUS
CHUCTEM Ha OCHOBE KOMITO3UIIMOHHBIX BSKYIIUX,
MOJIMMEPHBIX U OPraHO-MHHEPAIBHBIX KOMITO3UTOB;
BBIOOp 3HAYMMBIX M HE3HAYMMBIX CBOWCTB B
3aBUCUMOCTH OT OCOOCHHOCTEH N3y4aeMOro KOMITO3UTa
1 ero 00JIacTH MPUMEHEHHUS; METOIbI OTIPEACIICHHS
CBOWCTB CTPOUTEIBHBIX KOMIIO3UTOB ITPU MTOCTPOEHUHU
MOJIETIH U ITyTH CHUKEHUS TPYT0EMKOCTU cOopa
JTAaHHBIX.

6. OneHka aIecKBATHOCTH MOJIYYE€HHBIX MOJIeJ1ei

[IpoBeneHue 3xciepuMeHTa ¢ MPUMEHEHUEM METO0/1a 3 4
MaTEeMaTU4eCKOr0 MJIAHUPOBAHUS; MTOPSIOK
COCTaBJICHUS IJIaHA U MaTPUILIbl TUIAHUPOBAHUS
HKCHEPUMEHTA; KPUTEPUU a/IeKBATHOCTU MOJIEIU U
(axTOpBI CIIOCOOCTBYIOMINE €€ TIOBBIICHUIO;
KOPPEJIILMOHHBIN aHAJIN3 MOJTY4E€HHOW MOJIEIH.

10

7. OnTumMu3anus CTPOMTEJIBHBIX KOMIIO3UTOB ¢ IOMOIILI0 KOMIIBIOTEPHOT0

MOJC/JINPOBAHUA

Perpeccruonnblil aHanmu3; BUJ U KOJTUYECTBO YJICHOB 3 5
YpaBHEHHUSI PETPECCUM; BOSMOXHOCTHU YIIPOILIECHUS
YpaBHEHHUSI PETPECCHH; MTOPSIIOK pacueTa

KO3 (QUIIUEHTOB PETPECCHH C TTOMOIIBIO IPOTPAMMBI
Excel; Bu3yanu3zamus noqy4eHHOM MOJIETIH;
ONTUMU3ALMS U3y4aeMON CUCTEMBI ITyTEM aHAJIN3a
MOJIETIN U OIICHKa O€30TMacHBIX AUANa30HOB
BapbUPOBAHUS TEXHOJIIOTMYECKUX [1apaMETPOB;
UCIOJIb30BaHNE KOMIIBIOTEPHBIX MOJIETICH [
ONTUMHU3ALUU [TPOU3BOJICTBA JKEIE300€TOHHBIX
U3JICNHIL; TPUMEHEHHE KOMITbIOTEPHOTO
MOJICIIMPOBAHUS IIPU TPOBEICHUH HAYYHBIX
HUCCIIEJOBAHUN.

5

10

BCEI'O 17 17

17

44

4.2. Conep:xxanmne NPaKTHYIECKUX (CEMUHAPCKUX) 3aHATHI

No HaumenoBanue pazaena Tema npakTUYECKOro 3aHATHS
/o JTACIIUIUTAHBI

K-Bo
4acoB

Camocrosite
JIbHAs
pabora Ha
MOATOTOBKY
K
ayJAUTOPHBIM
3aHIATHAM

1 | MonenupoBaHHE KaK METO/T OO0cyx1eHre JEKIIMOHHOTO MaTepHaa.
HAYYHOTO MMO3HAHUS KoHTposbHBIH ompoc

2

2 | UcTopust BOSHUKHOBEHUS U OO6cyx1eHre JEKIIMOHHOTO MaTepHana.
pa3BUTHS METOA KonTposbHbIii oripoc
KOMITBIOTEPHOTO
MOJICIUPOBaHUs, 00JIaCTH
MIPUMEHEHUS




3 | Bunpl, sTans! u nenu OO6cyx1eHne JEKIIMOHHOT0 MaTepHraia. 2 2
KOMITBIOTEPHOTO KonTposbHbIii oripoc
MOJIETTUPOBAHUS
4 | OcobenuocTtu OO6cyx1eHne JEKIIMOHHOTO MaTepHana. 2 2
MOJIEIIMPOBAHUSA KonTposbHbIii oripoc
CTPYKTYpbI U CBOMCTB
0eTOHOB
5 | Co3gaHue OO6cyx1eHne JEKIIMOHHOTO MaTepHana. 2 2
IapaMeTpPUIECKUX MOJEIEeN KoHTposbHsIi onpoc
CUCTEM B 00J1acTH
CTPOUTETHHOTO
MaTepuaIoBeIeHUs
6 | OneHka ageKBaTHOCTH OO6cyx1eHre JEKIIMOHHOTO MaTepHara. 2 2
MOJTYYECHHBIX MOJENEH KonTposbHbIii oripoc
7 | OnTumuzanus OO6cyx1eHne JEKIMOHHOTO MaTepHraia. 5 5
CTPOUTEIBHBIX KOMIIO3UTOB | AHaJIU3 MPUMEHEHUS MOJTYyYEHHON MOIETH
C TIOMOIIIBIO JUIS TIOJTyY€HUS HOBBIX JIaHHBIX IO
KOMIIBIOTEPHOTO n3ydgaemoi cucreme. KoHTponbHbIN
MOJICTTUPOBAHUS orpoc.
HUroro: 17 17
4.3. Coaep:xaHue 1a00paTOPHBIX 3AHATHI
Ne HanmenoBanue pasnena Tema mabopaTopHOro 3aHATH K-BO | Camocroste
/T JTUCIUTITUHBI 4acoB NMbHas
pabora Ha
TIOATOTOBKY
K
ayIUTOPHBIM
3aHATUAM
1 Ocobennoctu Pazpabotka hopMabHBIX MOAETeH 4 4
MOJICIIUPOBAHUS Pa3JIMYHBIX CTPOUTEIIBHBIX KOMIIO3UTOB U
CTPYKTYpBI U CBOWCTB MIPOLIECCOB UX CHHTE3a: INIAHUPOBAHUE
0eToHOB JKCIIEPUMEHTA
2 Co3nanue [IpoBenenue sxcriepuMeHTa ¢ 4 4
napaMeTpHUUecKUX MoJieNiel | MPUMEHEHHEM METOJ[a MaTeMaTHYeCKOTo
CUCTEM B 00J1aCTH TUTAHUPOBAHUS [T cOOpa JaHHBIX O
CTPOUTENHHOTO MOJIETTUPYEMBIX CBOMCTBAX
MaTepUaIOBEICHUS
3 O1ieHKA aJIcKBaTHOCTH MaremaTrnuecKkas U cTaTUCTHUYSCKas 4 4
MOJIy4YE€HHBIX MOJIeei 00paboTKa pe3yIbTaTOB HKCIIEPUMEHTA C
nomoInkko nporpaMmmel MS Excel
4 Ontumuzanus [IporpamMmMupoBanue, BU3yanu3amus u 5 5
CTPOUTETBHBIX KOMIIO3UTOB | aHAJIU3 MOJYYCHHOU MOJEIIH, TOATOTOBKA
C TIOMOIIbIO JOKJIaJIOB Ha KOH(EPEHITIO MOJIOIBIX
KOMIIBIOTEPHOIO YYCHBIX.
MOJIETTUPOBAHUS
HUTOIo 17 17

4.4. Conep:kaHue KypCcoOBOIr0 NMpoeKTa/padoTbl

He npexycMoTpeHO y4eOHBIM TIAHOM.




4.5. Conep:xkaHue MHAMBUAYAJIbHBIX JOMANITHUX 3aaHUM

Heas U3 — pacumupuTh U 3aKpenuTh 3HAHUS, MOJYYEHHBIE CTYyACHTaAMU MpU
M3YYEHHH TEOPETUUECKOTO Kypca.

3aoanue.

HeoOxonmuMo ocymiecTBUTh pa3BEPHYTHI aHaIM3 YKAa3aHHOW TEXHOJIOTMU
IPOU3BOJICTBA Ha BO3MOKHOCTh U LI€JI€CO00Pa3HOCTh MOBBILIEHUS 3()()EKTUBHOCTH 3a
C4€T MPUMEHEHHS KOMIBIOTEpPHOTO MojenupoBaHus. OTué€T AOMKEH CoAepKarh
CJIEIYIOLIUE PA3EIIbI:

BBenenne. B kotopoM otpaxkaerca 3HaueHue otpacaud [IpowmsBojcTBa
CTPOUTENBHBIX MaTEpHUaJOB B  OOIIEIKOHOMHUYECKOM MacmTabe, yKa3bIBAIOTCSA
HamOoJee BaKHbIE TEHICHIINH €€ Pa3BUTHS, OCHOBHBIE MPOOIEMBI U BO3MOXKHBIE MyTH
ux pemenus. Ocobo paccMaTpuBalOTCA TMOTEHIMAN TOBBIIEHUS 3(PGEKTUBHOCTH
IIPOLIECCOB 3a CUET CO3/1aHUs UX KOMITBIOTEPHBIX MOJeNe. (2-3 cTp)

1. O0mue cBereHNs 0 MOJAECJTUPOBAHUN CTPOUTENbHBIX cHCTeM. TeopeTnueckuii
pazzes, B KOTOPOM CTPYKTYPUPOBAHO U JIOTMUECKHU IOCIEAOBATENbHO MPUBOISATCS
oO1111e CBEICHUS MOJEIIMPOBAHNH MTPOLIECCOB CUHTE3a CTPOUTENIbHBIX MaTEPUATIOB U UX
NOBE/IECHUS B Xofe 3kcrutyatauuu. Ocoboe BHMMAaHUE CIEAYET YIEIUTh (PaKTUUECKH
JOCTUTHYTBHIM pPE3yJibTaTaM M W3BECTHBIM MEPCHEKTUBAM B OOJACTH MOCIUPOBAHUSA
CTPOUTEIBCTBA U TPOU3BOICTBA CTPOUTENBHBIX MAaTEPHAIIOB. (5-8 cTp)

2. Onmncanue BBIOPAHHOW TEXHOJIOTMYECKOH cXeMbl NPOU3BOACTBA ... B
JAHHOM pa3Jiesie YKa3bIBAIOTCS CYIIECTBYIOIINE TEXHOJIOTUU MMPOU3BO/ICTBA YKA3aHHOTO
B 3aJlaHUU MaTepuaia, MPUBOJATCS X CHUIIbHBIE U clladble CTOPOHBI. OOOCHOBBIBAETCS
BBIOOp CXEMBI JIJIS JANbHEHIIEro aHaIu3a, IPUBOAUTCS €€ CXeMAaTHIYHOE M300paKCHHE
1 OINMCBIBACTCS ONHUCAHNE BCEH TEXHOJOTHUYECKOM MOCIeI0BaTEILHOCTH. (3-5)

3. AHAJM3 BO3MOKHOCTH M I€J1eCO00PA3HOCTH MOJEJTHPOBAHMUSA OTHEJbHBIX
NMPOLECCOB TEXHOJIOTHMU NMPOM3BOACTBA ... OCylIecTBISETCA J€JICHUE ONUCAaHHOU B
1.2 TEXHOJOTUYECKOU IMOCIIE0OBATEIbHOCTH Ha OJIOKU (HampuUMep, MOArOTOBKA ChIPhS,
IPUrOTOBJICHHE (POPMOBOUHOM cMecH, (OpMOBaAHUE U3JEINUN, TepMHUUECKas 00padoTKa,
OIICHKA Ka4yeCTBa M CKJIAJICKHE OIEepaluu), JUisi KaKI0T0 U3 KOTOPhIX paccMaTpUBAaEeTCs
BOIIPOC BO3MOXKHOCTH M L€J€CO00pPa3HOCTU CO3JIaHusl €ro Mojaenu. Jlioboe pewenue
(ompuyamenvHoe Uiy NOAOHCUMENILHOE) OO0JIHCHO OblmMb ONUCAHO U 000CcHO8aHO. J1yis
OJIOKOB C «IOJIOKUTEIBHBIM pEIIeHHEM», HEO0OXOIMMO MPOpadOoTaTh CIEAYIOIINE
BOTIPOCHI:

— yKa3aTb NPEANOYTUTENBHBI THUI MOJENIH, OCOOCHHOCTH €€ TOIy4YeHUs,
KITIOYEBBIE BXOJIHBIE U BBHIXOJHBIC TTApaMETPhl, ONTUMHU3UPYEMbIE CBOWCTBA CUCTEMBI;

— MPOAHAIM3UPOBATh SKOHOMHYECKHHA aCMEeKT ONMTHUMM3AINH MPOU3BOICTBEHHOTO
IMKJIa Ha OCHOBE KOMIIBIOTEPHOM MOJENW: YyKa3aTb 3a CUY€T Yero JOCTUraeTcs
AKOHOMUYECKUN IPPEKT, TpU BO3ZMOKHOCTH J1aTh €r0 MPEIBAPUTEIBHYIO OLIEHKY C
yu€ToM 3aTpaT Ha coznanue mozenu. (5-10 ctp)

3akirouyenue. B xoTopoM, ciieyeT Aarh OOIIYIO OLIEHKY CTENEHHM BO3MOXKHOM
ONTUMU3ALUUA TPOAHAIU3UPOBAHHOIO TPOU3BOJICTBA CPEACTBAMHU MOJCIUPOBAHUS,
MOKa3aTh IpelIoiaraéMble TEXHUYECKUE, SKOHOMHUYECKHE U COLMANbHBIE 3((EKTHI.
Cnenatp BbIBOA O OOIIEH 1L1€I€CO00PA3HOCTH OCYILECTBICHHUS] HAMEUEHHBIX TEHCTBUM.
(1-2 ctp).



Ilpumeuanus.

Vkazannoe konuwecmeo cmpanuy 6 pazoenax A811emcs OPUeHmMUpOBOYHbIM.

Ilpusemcmeyemcs muamuuue 6 mexcme cxeMm, PUCYHKO8 U ¢homoepaghuil
NOACHAIOWUX ONUCHIBAeMble DeULeHUS.

Oobs3aTenbHbIe TPeOOBaHuA 10 opopmiaenuro UJ13:

1. O0BéM He OoJiee 3...4 cTpanuu pu ctaHgapTHOM oopmnenun (wpugpm Times
New Roman, 14 nm, Mmedxncoycmpounvlii UHMEPBAL — NOJAYMOPHBIU, NOJIS
cmpanuysl A4 ceepxy u cnuzy 1,5 cm, cnesa — 2,5 cm, cnpasa — 1 cm).

+ TUTyNbHBINA JUCT MO NPUHATON PopMe.

2. OtcyTcTBHE TUITHEH HHPOPMAIIH, HE OTHOCSILEHCS K npedmemy JeKyuu Wian He
TpeOyromIecs sl €ro MPaBUIBHOTO BOCTIPUSATHSI.

3. Wnmoctparuu u Apyroi rpadudeckuii Marepuanl 0OOCHOBAHHO M IKOHOMHO
UHTErpupoBaTh B TekcT N/I3.

5. OHEHOYHBIE MATEPHUAJIbI U151 NPOBEJEHUA TEKYHIET'O
KOHTPOJIA, HIPOMEXYTOUYHOU ATTECTAIINU

5.1. Peaau3zanug koMmneTeHnn

1. Komnerenmusi [IKB-6 CrocoOHOCTh BBHITIOJNIHATh HAy4YHBIE HCCIICIOBAaHUS B
chepe CTPOUTEIHLHOTO MaTePUATIOBEICHHS

HanmeHnoBanue nHAMKaTOpa TOCTHKEHUS
Hcnonb3yembie cpeicTBa OLICHUBAHHS
KOMIICTECHINH
[TIKB-6.1. ®opmynupoBaHue 1ejeid, IOCTAaHOBKAa | JK3aMeH, CeMHHap, 3amuTa JabopaTOpHOI
3aJ1a4 HUCCIIeI0OBaHus B Chepe CTPOUTEITHHOTO pabotsr, 3amura U3
MaTepUAIOBEICHUS
[IKB-6.6. Pa3paboTtka pusnveckux u/uim DKk3aMeH, CeMHuHap, 3amuTra JabopaTopHOi
MaTE€MaTHYECKUX MOJEIEH HUCCIIEyEeMBbIX pabotsl, 3ammra MJ13
00BEKTOB
[TKB-6.8. O6paboTka pe3yabTaToB DK3aMeH, CeMHHap, 3amyTa JabopaTOpPHOMH
WCCIICIOBAaHUH U TIOTyYEHHUE SKCIIEPEMEHTAIILHO- | paboThI, 3ammuTa 1/13
CTaTUYECKUX MOJIEJICH, ONTMCHIBAIOIINX
MOBEJICHUE UCCIIEYEMOTr0 00bEKTa

5.2. TunoBbie KOHTPOJIbHBIE 32IaHUA ISl IPOMEKYTOUYHOM ATTeCTANMH

5.2.1. IlepeyeHb KOHTPOJBbHBIX BOIIPOCOB JIJIsl IK3aMEHa
Ne HanmenoBanue CopepxaHuie BOIIPOCOB (TUIIOBBIX 3aJaHM)
n/n paszena JUCUUIUIMHEI




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.

IIpomekyTOoUHAs aTTecTAalMs OCYLIECTBISAETCS B KOHIE U3YYCHUS AUCLUILUIMHBI
B (popme Ik3ameHa.

DK3aMeH 3aKJ04aeTcsd B IMPEJOCTaBICHUU pPa3BEPHYTHIX OTBETOB Ha TpHU
TEOpPETHYECKUX Bompoca. J[Ji1 MOATrOTOBKM K OTBETY Ha BONPOCHI OWjeTa, KOTOPBIU
CTYJIEHT BBITACKMBAET CIy4alHbIM 00pa3oM, OTBOJAUTCS Bpems B mpenenax 60 MUHYT.
Ilocme oTBeTa Ha TEOPETHYECKME BONPOCHl OwWieTa, IPenoAaBaTeNlb 3anacT
JOTIOJTHUTENbHBIE BOITPOCHI.

Pacrnipenenenue BOmpocoB M 3alaHuil MO OmiieTaM HaXOAMTCS B 3aKPbITOM IS
CTYJEHTOB pexuMe. EKeroHo mo JUCIHUIUIMHE Ha 3acelaHuu Kadeapbl yTBEPKIACTCS
KOMIUIEKT OWJIETOB JUIsl MPOBEACHHUS HSK3aMeHa IO AMCHUIUIMHE. DK3aMEH SIBISETCS
HauOoJee 3HAUYMMBIM OLIEHOYHBIM CPEJCTBOM M pEIIAIOIIMM B HTOTOBOM OTMETKE
y4€OHBIX TOCTHKEHUH CTyACHTA.

Tunosoti e6ApuaHm IK3amMeHayuoOHHo20 ounema



MunucrepcrBo o0pazoBanust U Hayku Poccuiickoii @enepaunu
PI'BOY BO «bearopoackuii rocy1apcTBeHHbINH TEXHOJOTMYECKUI YHUBEPCUTET
um. B.I'. lllyxoBa»

HNH:keHepHO-CTPOUTEIbLHBIA HHCTUTYT
Kadenpa CMUuK

I[I/ICIII/IHJII/IHa ((KOMI’lbIOWlepHOQ Modeﬂupoeanue CcCmpoumelbHblX KOMNO3UYUOHHbIX MAmMepuailosy

DK3aMeHAIHOHHBIN OnJier Ne 1

1. CYH_[HOCTB nponecca MOACINPOBAHUA, YTO BKIKOYACT B ce0s moHATHE «MOI(GJ'IL»?
2. Ocobennoct MOJICINPOBAHUA CBOMCTB TMIICOBBIX CHCTEM.

3. DKOHOMUYECKas 11e51eCO00Pa3HOCTh U IEPCIICKTHBBI IPUMEHEHUST MOCITUPOBAHUS CTPYKTYPbI
OETOHOB.

Paccmompeno u 00obpeno na 3acedanuu kaghedpsi XX.XX.XX 2 RpOMoKor Ne__

3aB. kadeapoit B.C. JlecoBuk

5.2.2. IlepeyeHb KOHTPOJIbHBIX MATEPUAJIOB
JJIA 3AIIUTHI KYPCOBOI'0 MPOEKTa/ KypCcoBOil padoThl
He npenycMoTpeHO yueOHBIM IJIaHOM.

5.3. TunoBbie KOHTPOJIbHBbIE 3aJaHUs (MATEPHAJIbI)
JJIl TEKYLEero KOHTPOJISI B ceMecTpe

Texymmii KOHTPOJIb OCYIIECTBISIETCS B TEUYEHHUE CEMECTpa IpH MPOBEACHUU
71a00paTOPHBIX U MPAKTUUECKUX 3aHATUH, UHAUBUIYAIbHBIX TOMAIIHUX 3aJaHUM.

I[IpakTHyeckune 3aHATHA (ceMHMHapbI) - coOeceOBaHME MPOBOJUTCS IIO
BOIIPOCAM MCIOJIb3YyEMbIM JUJIsl IOJATOTOBKH K 3K3aMeHy (Taodu. m. 5.2.1).

JlabopaTopuble pa6orbl. B 3aganmsx k maGopaTopHbIM paboTam, 0003HAUYECHBI
1eib U 337a4d, a TaKKEe METOJUKHU MO MX PEIICHUIO MPU BHITOJHEHUH J1a00PATOPHBIX
paoor.

3ammra J1abOpaTOpHBIX pPadOT BO3MOXKHA TIOCJIE MPOBEPKH MPABHUIBHOCTU
BBITIOTHEHUST 3aJaHusd W odopmieHuss ordera. 3amuTa MOPOBOIUTCS B (opme
cobecenoBanusa (yCTHOTO OMpoca) TMpenojaBarelis €O CTYJCHTOM [0 TeMe
naboparopHoit pabotel. [IpumepHbIil nepedeHb KOHTPOJBHBIX BOMPOCOB ISl 3AIIUTHI
1a60paTOPHBIX PadOT MPEACTABJICH B TAOIUIIE.

[TpumepHBIii TepedeHb KOHTPOIBHBIX BOIIPOCOB ISl COOECEA0OBAHUS

No Tema mabopatopHoii paboThI KoHTpoJibHBIE BOIPOCHI
1. Pa3zpabotka popmanbubix Mozeneit | 1. Uto mpezacrasiser co0oii cTpykTypa O€TOHA Kak
pa3IUYHBEIX CTPOUTEIBHBIX 00BeKTa MOJIETUPOBAHUS?
KOMIIO3UTOB U MPOLIECCOB UX cuHTe3a: | 2. UTo mpeacTaBistoT coboil cBoicTBa OETOHA KaK




Tema 1abopaTopHOit paboTHI

KoHTpoJibHBIE BOIPOCHI

IIaHUPOBAHUEC SKCIICPUMCHTA

00BeKTa MOJIETMPOBAHUS?

3. Bo3MOXHbIE METO/IbI ONUCAHMSI COCTABIISIFOILUX
0eTOHOB TpU (POPMHUPOBAHNU MOIECIIH.

4. Oco0EHHOCTH B3aUMOIENCTBHUS COCTABIISIIOIIIAX
0eTOHOB TpU POPMHUPOBAHUU KOHEYHOUN CTPYKTYPHI.
5. Jlony1ieHus npuMeHseMble IpU MOJETUPOBAaHUH
CTPYKTYpPBI OETOHOB.

6. OCHOBHBIE CIIOXKHOCTH MOJICIIUPOBAHUS
CTPYKTYpPBI OETOHOB.

7. OT 4ero 3aBUCUT KOJIMUYECTBO BapbUPYEMbIX
(axTOpOB, KaK OHO BIUSET HA TOYHOCTD U
TPYLOEMKOCTh MOZEIIH?

8. CBs13b 0COOEHHOCTEHN MOJEINPYEMOT0 CBOWCTBA
U KOJIMYECTBA YPOBHEW BapbUPOBAHUS NMapaMeTPOB
MOJIEIH.

9. Ilopsiiok cocTaBieHus MJaHa U MATPULIbI
IJIAHUPOBAHMSI KCIIEPUMEHTA.

[IpoBenenue s3xcriepuMeHTa ¢
NPUMEHEHHEM METOJIa
MaTeMaTHYeCKOTro MJIaHUPOBAHUS JUIS
cOopa TaHHBIX O MOJICITHPYEMBIX
CBOMCTBAx

1. Yto Takoe mapameTpuueckas MoJIeIb
CTPOUTENILHOTO KOMII03UTa?

2. Kakue 3a1auu MOTYT OBITh PELIEHBI 33 CUET
MIPUMEHEHHUS MapaMeTPUIECKOTO MOACIUPOBAHUS
CTPOUTEILHBIX KOMIIO3UTOB?

3. Bo3moskHbBIE TTyTH U3BIICYEHUSI SKOHOMUYECKOTO
s dexTa OT MPUMEHEHHUS KOMIIBIOTEPHOTO
MOJICIIUPOBAHUS.

4. OcoOEHHOCTH MOJICJIMPOBAHUS CBONCTB
THUIICOBBIX CHCTEM.

5. OcoOCHHOCTH MOJICTUPOBAHMS IIEMEHTHBIX
CHCTECM.

6. [IpoBeaeHUE IKCIIEPUMEHTA C TPUMEHEHHUEM
METO0/1a MAaTEMAaTHYECKOTO TUTAHUPOBAHUS.

7. Kakuie BUIbI IJIAHOB SKCIIEPUMEHTOB MOTYT OBITh
MPUMEHEHBI 17151 U3Y4YEHUsI KOMITO3UITUOHHBIX
MaTepuajioB?

MatemaTtuueckas U CTaTUCTUYECKas
00paboTKa pe3ynbTaToB
HKCIIEPUMEHTA C TOMOIIBIO
nporpamMmmbel MS Excel

1. Kakasg Mozenb MOXKET CUUTATHCI aqeKBATHOMN?
2. Kakue gakTopsl CIOCOOCTBYIOT MOJIYYECHUIO
aJleKBaTHOU MoJIenn?

3. Kak ocyiiecTBUTh NpOBEPKY aJeKBaTHOCTH
MoJIelH ?

4. Yto takoe kputepuii duiiepa u ero NpUMEHEHUE
JUUIS OLICHKY aJICKBAaTHOCTH MOJICIIH ?

5. KoppensaunoHHblii aHaIU3 MOJIYy4Y€HHON MOJEH.
6. Uto Takoe perpeccuoHHbIN aHanu3?

7. Bua v KOTUYECTBO YJICHOB YPaBHEHUS
perpeccuu.

8. BO3MO>XHOCTH YIPOUICHHS YpaBHEHHS
perpeccuu.

9. IMopsaaok pacuera KO3()PHUIIMEHTOB PETPECCHH C
nomoIkio nporpammel Excel.

IIporpamMmupoBanue, BU3yaau3anus 1
aHaJIM3 NOJIy4YEeHHOU MOJIEIH,
HOJTrOTOBKA JOKJIAa/I0B Ha
KOH(EPEHIIMIO MOJIOJIBIX YIEHBIX.

1. TlpeacraBieHue KOMIBIOTEPHON MOJICITH B
HaTJISITHOU TS YeltoBeka hopme.

2. TTocTpoeHUE MOBEPXHOCTEH WILTFOCTPUPYIOIIUX
COBMECTHOE JIeiicTBUE BYX (DaKTOPOB.




Ne Tema 1abopaTopHOit paboTHI KoHTposbHBIE BONPOCHI

3. OnTumu3anus U3y4aeMoi cucTeMBbl yTEM
aHaJIM3a MOJIEIH.

4. Onpenenenue 6€30MaCHBIX JUATIA30HOB
BapbUPOBAHUS TEXHOJIOTUUYECKUX TAPAMETPOB
CUCTEM Ha OCHOBE UX KOMITBIOTEPHOU MOJICITH.

5. Wcnonp30BaHue KOMIBIOTEPHBIX MOJIETICH [T
ONITHMHU3AIMH ITPOU3BOJICTBA )KEIE300CTOHHBIX
U3IEINI.

6. [IpuMeHeHEe KOMIIBIOTEPHOT'O MOJISTTHPOBAHUS
IIPU [IPOBEJICHUU HAYYHBIX HCCIIET0BAHUMN

5.4. Onucanne KpuTepueB OLIEHUBAHUS KOMIIETEHIMI U IIKAJIbI OLleHUBAHUS

[Ipu mpomexyTouHOM arTecTaruu B (hopMe dK3aMeHa, UCIOJIb3YETCs CJICIYIOIast
1IKajga OLICHUBAHUS: 2 — HEYJAOBIECTBOPUTEIBHO, 3 — yIOBJIETBOPUTENIBHO, 4 — XOPOIIIO,
5 — OTJIMYHO.

Kpurepusimu oneHnBaHUs JOCTUKEHNAN ITOKA3ATENEH SIBISIOTCS:

HanmenoBanue Kputepuii onieHnBaHus
IOKa3aTels OLCHUBAHWA
pe3yibTaTa 00y4eHHUs 110
JUCUUIUINHE
3HaHuA LeJM, TPUHIMUIBEI pa3paboTKu U crocoObl MPUMEHEHUs] KOMITBIOTEPHBIX Mojenel B cdepe
Pa3paboTKH, MPONU3BOACTBA M NPHUMEHEHNUSI CTPOUTENIBHBIX MATEpPHAIOB
MHCTPYMEHTBI, METOJIbI, MPaBHIA 00eCIeYeH s X aeKBATHOCTH U MPUEMIIEMOM TOYHOCTH
TOPSIZIOK MPOBEICHUST PErPECCHOHHOTO aHAIN3a COOPAaHHBIX JAHHBIX C TOJIyYeHUEM
ypaBHEHHS 3aBUCHMOCTH M IIPOBEPKH €T0 Ha a/IEKBATHOCTB € ITOMOIIBIO IIPOTrpaMMbl MS
Excel v (G yHKIIMOHATBHBIX aHAJIOTOB
YmeHus BBIOMPATh ONTHMAJIBHBIN BH KOMITBIOTEPHOM MOJIENHN ISl PEIICHHs TOCTABICHHOH 3aa4n
OCYIIIECTBIISITh 0OOCHOBAaHHBII BBIOOP MaTeMaTHUECKONW OCHOBBI pa3padaThIBaeMON MOEINH,
JIMara3oH BapbUPOBaHUs €€ BXOIHBIX U BBIXOJIHBIX ITAPaMETPOB
MIPOU3BO/IUTH HEOOXOMMMYI0 MAaTeMaTH4YeCKyl0 OIIEHKY aJeKBaTHOCTH U JIOCTOBEPHOCTH
MIOJIYYEHHOW MOJIETN
Hasbixkn NPaKTUYECKMM  HaBBIKAMH MOJICIIMPOBAHUS. CBOMCTB CHCTEM Ha OCHOBE DPa3IMYHBIX
BSDKYIIMX, B YACTHOCTH aHAJIN3a M BEIOOPA BXOHBIX M BRIXOAHBIX ITAPAMETPOB
NPaKTUYECKHMM HAaBBIKAMU PallIOHAILHOTO cOopa MH(OpPMALMKM O MOACIUPYEMON cUCTEME
3a c4€T MPUMEHEHHS METO/Ia MAaTEMATHIECKOTO INTAHUPOBAHUSI KCIIEPUMEHTa
HaBbIKAMHU CO3/IaHUSI KOMIIBIOTEPHOM MOJIENM Ha OCHOBE MOJYyYEHHBIX MaTeMaTHYECKUX
3aBHCHUMOCTEHl M  TNPAKTHYECKOTO NPHMEHEHWE MOJENH JUIl ONTHMH3AIUH H3ydaeMOTro
TIPOLIECCA MITH SIBJICHUSL.
Onenka 1mpenogaBaTesieM BBICTABIACTCS HMHTETPAJIBHO C  YY4ETOM  BCEX
MOKa3aTejiel U KpUTCPUCB OICHUBAHUSI.
Ornenka C(I)OpMPIpOBaHHOCTI/I KOMIIETCHITUM I10 MOKa3aTeai0 3HAHMS.
Kputepuit YPOBEHBb OCBOEHUS U OLICHKA
2 3 4 5
Henu, npuHUIMIBL He 3HaeT 1enm, 3HaeT Ienw, 3HaeT e, 3HaeT 1eny,
Pa3pabOTKH M CIIOCOOBI TIPUHIHIIBI TIPUHIHIIBI TIPUHIIMIIBI TIPUHIITBI
MIPUMCHEHHUS pa3paboTku u pa3paboTku u pa3paboTku 1 pa3paboTK 1
KOMITBIOTEPHBIX MOZIeTIelf B | CIIOCOOBI CIOCOOBI CIOCOOBI CIIOCOOBI
cdepe pa3paboTKH, MIPUMEHEHHUS MIPUMEHEHHUS MIPUMEHEHHUS PUMEHEHUSI
MIPOU3BOJICTBA U KOMIBIOTEPHBIX KOMITBIOTEPHBIX KOMITBIOTEPHBIX KOMIIBIOTEPHBIX
MIPUMCHEHHUS CTPOUTENIBHBIX | MOJEINeH B chepe MoJieniel B cepe MoJIeTieH B cepe MoJerel B cepe
MaTepuaoB pa3paboTkw, pa3paboTkw, pa3paboTkw, pa3paboTKH,
MIPOU3BO/ICTBA U MIPOU3BOJICTBA U MIPOU3BOJICTBA U MPOU3BOJICTBA U
IPUMEHEHHUS TIPUMEHEHUS TIPUMEHEHUS TIPUMEHEHUS




CTPOUTENBHBIX CTPOUTENBHBIX CTPOUTENBHBIX CTPOUTENBHBIX
MaTepuaioB Mmarepuanos. He MaTepHaloB. MaTepHaoB.
MOJTHOCTHIO Biageer | OTBeTHHN Ha [IpaBunsHO
TEOPETHYECKUM TEOPETHYECKNE OTBEYACT Ha
MaTepraioM BOIIPOCHI € JIOTIOJTHUTENbHBIC
HEeOOTBIINMU BOTIPOCEHL.
HETOYHOCTSMH
WHcTpyMeHTHI, METOABI, He 3naer 3HaeT UHCTPYMEHTHI, | 3HaAeT 3HaeT UHCTPYMEHTHI,
IpaBuia obOecredeHus ux HHCTPYMEHTHI, METO/Ibl, TpaBHiIa HHCTPYMEHTHI, METOJIbI, MpaBMIIa

aJIcKBaTHOCTY U
IIPUEMIIEMOM TOYHOCTU

METO/IbI, TPaBHIIa
o0ecredeHus ux

o0ecredyeHus ux
aJIeKBaTHOCTH U

METO/IbI, TPaBHIIA
o0ecredeHus ux

o0ecreueHns ux
aIIeKBaTHOCTU U

AJICKBaTHOCTU U TIPUEMIIEMO AJICKBAaTHOCTHU U pUeMIIEMON
IPUEMIIEMON TOYHOCTH, IIPH 9TOM | IIpUEMIIEMOM TOYHOCTH.
TOYHOCTH OH MOJKET HE 3HaTh touHocTH. [Ipu otBe | Hcnonb3yeT B
JIeTaJe, JOIMyCKaeT | Te Ha BOIPOCHI 00yd | OTBETe
HEIOCTaTOIHO AFOIITUHCS JIOTIOJTHUTEIIbHBII
[IpaBUIbHbIE JIOIYCKAaeT MaTepuai, 0e3 Tpyaa
(hOpMYIHPOBKH U HECYILLECTBEHHBIE OTBEYACT Ha
CYILIECTBEHHBIE HETOYHOCTH. JIOTIOJTHUTEIIHHBIC
MIOTPEIIHOCTH BONPOCHIL.
[Hopsinox nmpoBeneHust He 3naer nopsaok 3HaeT nopsAaoK 3HaeT MopsAaoK 3HaeT nopsAaoK
PErpecCHOHHOTO aHaAIN3a MIPOBEICHUS MIPOBEICHUS MIPOBEICHUS MIPOBEICHUS
coOpaHHBIX JAHHBIX C PErpeccCUOHHOTO PErpeccCuOHHOTO PEerpeccCHoHHOTO PErpecCUOHHOTO

MOJTyYEHHEM YPaBHEHUS
3aBHCHMOCTH U ITPOBEPKH
€ro Ha a/IeKBaTHOCTb C
[IOMOILBIO IporpaMmsl MS
Excel u1 pyHKIIOHATEHBIX
aHaJIOTOB

aHanm3a cOOpaHHbBIX
JaHHBIX C
HOJIy4CHUEM
YpaBHCHUS
3aBHCUMOCTH H
MPOBEPKH €ro Ha
AJICKBaTHOCTB C

aHanm3a cOOpaHHbIX
JaHHBIX C
HOJIy4CHUEM
YpaBHEHUS
3aBHCUMOCTH
MPOBEPKH €ro Ha
aJIeKBaTHOCTB C

aHaM3a cCOOpaHHbIX
JAHHBIX C
HOTy4YEeHHEM
YpaBHEHUSA
3aBHCHMOCTHU U
IIPOBEPKH €T0 Ha
a/ICKBaTHOCTD C

aHaJM3a COOPAHHBIX
JAHHBIX C
[IOJIyYCHUEM
ypaBHEHHS
3aBHCHUMOCTH U
TIPOBEPKH €T0 Ha
aJIeKBaTHOCTH C

TTOMOIIBFO TIOMOIIBFO TIOMOIIBFO TTOMOIIIBIO
nporpaMmel MS nporpaMmsl MS nporpammsl MS nporpammsl MS
Excel n Excel n Excel n Excel u
(YHKIMOHAIBHBIX (YHKIMOHAIBHBIX (YHKIMOHAIBHBIX (YHKIMOHATBHBIX
aHaJIOTOB aHaJIOTOB, IPH 3TOM | aHaJoroB. IIpu OoTBEeT | aHAJIOTOB.
OH MOJKET He 3HaTh € Ha Bompockl obyuda | Mcmomns3yer B
JleTaJIeH, TOIyCKAeT | IOUIMICS JOIyCKaeT | OTBETE
HEJI0CTaTOYHO HECYIIIECTBCHHbIE JIOTIOTHUTEIbHBIH
IIpaBUJIbHbIC HETOYHOCTH. MaTepual, 6e3 Tpyna
(OpMyITHPOBKH U OTBEYACT Ha
CYIIECTBEHHBIE JIOTIOJTHUTENNBHBIC
MIOTPEITHOCTH BOIIPOCEHL.

OreHka chopMHUPOBAHHOCTH KOMIIETSHITUH TI0 TTOKA3aTEII0 Y MEHUS

Kpurepuit

YpoBeHb OCBOCHHS U OIIEHKa

2

3

4

5

BEIOMpATH ONITIMATBHBII
BHJI KOMIIBIOTEPHOI MOAETN

He ymeer BeiOHpath
ONTHUMAaJbHBIN BH

Ymeer BBIOMpATH
ONTHUMAaJIbHBIN BH]

Ymeet BEIOHpATh
ONTHUMAaJbHBIN BH]

Ymeet BBIOHpATh
ONTHUMAaJIbHBIN BH],

JUIsl PELIEHUS IOCTABIICHHON | KOMIIBIOTEPHOM KOMIIBIOTEPHOHI KOMIIBIOTEPHOHI KOMIIBIOTEPHOHI
3a1a4u MOJIEIHA ISt MOJIEIHN ISt MOJIEIHN ISt MOJIEIHN ISt
peleHus pelreHus peueHus peureHus
MIOCTaBJIEHHOU MIOCTaBJIEHHOU MIOCTaBJIEHHOU MIOCTaBJIEHHOU
3a1aun 3amaun. [Ipu oTBETE | 3amaum, HO 3a]1auu, CChIIAsICh
Ha BOMIPOC 00ydarom | JOIycKaeT IIpH 3TOM Ha
HHCS JOMYCKAaeT HECYILECTBEHHBIE HOpMAaTUBHBIE
cepbE3HbIC OMMOKH, | HETOYHOCTH B JIOKyMEHTBI U
HETOYHbIC (POPMYIH | OTBETE HA BOIPOCHL. | TOMOTHUTEIHHYIO
POBKH, omiO09HOE nuteparypy. He
HCTIOJIb30BaHHUE 3aTpyIHAETCS C
TCPMHUHOB OTBETOM Ha
JOIIOJITHUTCIIbHBIC
BOIPOCHI
Ocy1ecTBasTh He ymeer Ymeer Ymeer Ymeer




000CHOBaHHBIH BEIOOD OCYIIECTBIIATh OCYIIECTBIATh OCYIIECTBIATh OCYIIECTBIAT
MaTeMAaTUYECKON OCHOBBI 000CHOBaHHBIH 000CHOBaHHBII 000CHOBaHHBII 000CHOBaHHBII
pa3pabaTbiBaeMoOif Moe, | BEIOOD BEIOOD BEIOOD BEIOOD
JIMaTia30H BapbUpOBaHKs €€ | MaTeMaTHIecKOH MaTeMaTHIeCKON MaTeMaTHIeCKON MaTeMaTHIeCcKON
BXOJIHBIX M BBIXOZHBIX OCHOBBI OCHOBBI OCHOBBI OCHOBBI
ITapaMeTpoB pa3pabaTbIBacMOit pa3pabaTbIBacMOit pa3pabaTbIBacMOit pa3pabaTbIBacMOit
MOJIEJH, TUAIa30H MOJIEJH, TUAIa30H MOJIEJH, TUAIa30H MOJIEJH, TUAIa30H
BapbHUPOBaHUA €€ BapbHUPOBaHUA €€ BapbHUPOBaHUA €€ BapbUPOBaHUA €€
BXOJHBIX U BXOJIHBIX 1 BXOJIHBIX 1 BXOJIHBIX U
BBIXOJTHBIX BBIXOJTHBIX BBIXOJTHBIX BBIXOJTHBIX
IapamMeTpoB IapamMeTpoB, pH IapamMeTpoB, HO IapamMeTpoB.
9TOM OH MOXKET He JIOTTyCKaeT ITocnenoBarensHO,
3HaTh JeTaleil, HECYIIIECTBECHHbIE HCYEPIIbIBAIOILE U
JIOTTyCKaTh HETOYHOCTH B 4ETKO
HEJIOCTaTOYHO OTBETE Ha BOIIPOCHL. | OOOCHOBBIBACT
MIpaBUJIbHbIC MIPUHSTHIC PEIICHNS,
(OpMYIHPOBKH U cBOOOTHO
CYIIECTBEHHBIE YBSI3BIBACT TEOPHIO C
MIOTPETITHOCTH MIPaKTHKOH, HE
3aTpyHSIETCS C
OTBETOM IIpHU
BUIOU3MEHEHUHU
3aJlaHUI
IIpousBonuts He ymeer YMeeT npousBOAUTH | YMeEET IPOU3BOAUTL | YMEET IPOU3BOIUTH
HEOOXOAUMYIO IIPOU3BOJUTH HEOOXOAUMYIO HEOOXOAUMYIO HEOOXOAUMYIO
MaTeMaTHYECKYIO OLICHKY HEO00XOINMYO MaTeMaTHYECKYIO MaTeMaTHYECKYIO MaTeMaTHIECKYIO
a/ICKBaTHOCTH 1 MaTeMaTHIECKYIO OLICHKY OLICHKY OLICHKY
JIOCTOBEPHOCTH ITOJIyYCHHOH | OLICHKY a/IeKBATHOCTH 1 a/IeKBATHOCTH 1 a/IeKBATHOCTH 1
MOZEIHN a/IeKBATHOCTH 1 JIOCTOBEPHOCTH JIOCTOBEPHOCTH JIOCTOBEPHOCTH
JIOCTOBEPHOCTH MIOTyYEHHOH MOJIENH. | MONYyYEHHON MOZENH, | TOJYyYEHHON MOZEIH,
noydeHHor Mogenu | Ilpu oTBeTe Ha BONp | HO JIOIyCKaeT CCBUIAsICh TIPH 3TOM
oc 00y4aromuics 10 | HecyIlecTBEHHbIE Ha HOpMaTHBHBIE
ITyCKaeT CephE3HbIC | HETOYHOCTHU B JIOKYMEHTHI U
OLIMOKY, HETOYHbIE | OTBETE Ha BOIIPOCHL. | JOTOJHHUTEIBHYIO
(bopMyITHPOBKH, nutepatypy. He
OIIUO0YHOE 3aTPYAHSICTCS C
HCTIOJIb30BaHUE OTBETOM Ha
TEPMHUHOB JIOTIOJTHUTEIIbHBIE
BOIIPOCHI
Orenka chopMHUPOBAaHHOCTH KOMIIETSHITMH 11O TTOKa3aTelto HaBbiku
Kpurepuit YpOBEHb OCBOCHHUS U OLICHKA
2 3 4 5
[IpakTryeckum He Bmaneet Bnageer Bnaneer Bnaneer
HaBBIKAMHA MIPaKTUYECKUM MIPaKTUYECKUM MIPAaKTUIECKUM MIPAaKTUIECKUM
MOJICITUPOBAHUS CBOHCTB | HAaBBIKAMH HaBBIKAMHA HaBbIKaMH HaBbIKaMH
CHCTEM Ha OCHOBE MOZIEITUPOBAHUA MOZEIUPOBAHUS MOJICTTMPOBAHUS MOJIETTUPOBaHUSA

Pa3IMIHbIX BSOKYIUX, B

YaCTHOCTH aHalIN3a U
BBIOOPa BXOJIHBIX U

BBIXOJIHBIX [TAPaMETPOB

CBOMCTB CUCTEM HA
OCHOBE Pa3JIMYHBIX
BSDKYIIIHX, B
YaCTHOCTH aHaJIM3a U
BBIOOpa BXOIHBIX U

CBOMCTB CUCTEM Ha
OCHOBE Pa3IMYHbIX
BSDKYIIIUX, B
YaCTHOCTH aHAJIN3a U
BBIOOpPA BXOHBIX U

CBOMWCTB CUCTEM Ha
OCHOBE Pa3IMYHbIX
BSDKYIIUX, B
YaCTHOCTH aHANN3a U
BBIOOPA BXOAHBIX U

CBOMWCTB CUCTEM Ha
OCHOBE pa3IM4YHbIX
BSDKYIIUX, B
YaCTHOCTH aHaIN3a U
BBIOOpA BXO/HBIX U

BBIXO/JHbBIX BBIXO/JHBIX BBIXOHBIX BbBIXOIHBIX
apamMeTpoB apameTpoB, HO apamMeTpoB, apamMeTpoB.
UTHOPHUPYET YAUTHIBACT IIpu oTBeTe Ha BOTIPO
CyIIecTBEHHBIE OCHOBHEIE ¢ 00yJarOIIHIACS CCHI
JIETaJH, JOMyCKaeT CyIIeCTBEHHBIC JaeTcs Ha JIUTEPaTyp
HETOYHOCTHU JIeTajm, HO Y ¥ HOpMATHUBHBIC 10
JIOITyCKaeT KYMEHTEI.
HECYIIECTBEHHBIC He 3atpynnsercs c o
TMOTPEIIHOCTH B OTBE TBCTOM Ha OOIIOJIHUT
T€ Ha BOIIPOC €JIbHBIE BOTIPOCHI.
[IpakTueckum He Brnageer Bnaneer Bnaneer Bnaneer




HaBBIKAMH
palnmoHaIbHOTO cOopa
HHPOPMAIIHH O
MOJIETIIPYEMOIi cucTemMe
3a CYET IPHMEHCHUS
METO/la MATeMaTHYECKOT0

MIPAaKTHYECKUM
HaBBIKAMHU
PpaloOHAIBLHOTO
cbopa nHpopMaIH O
MOJENUpPyeEMOit
CUCTEME 3a CUET

MIPAKTHYECKUM
HaBBIKAMU
PaLOHAIBHOTO
cbopa nHpopMAaIH O
MOJENUpyeMOit
CUCTEME 3a CUET

MPaKTUIECKUM
HaBBIKAMH
PaIOHATIBHOTO
cbopa urpopMaum 0
MOJEIUPYEMOH
CUCTEME 3a CUET

MPaKTUIECKUM
HaBBIKAMH
PAaIOHAIIEHOTO
cbopa urpopMaum o
MOJEIUPYEMOH
CUCTEME 3a CUET

IJIAHUPOBAHUS MIPUMEHEHHSI METO1A NIPUMEHEHUSI METOJa | MIPUMEHEHUSI METOJa | MPUMEHEHUS] METOJa
JKCIEpUMEHTA MaTeMaTHIECKOTO MaTeMaTHIECKOTO MaTeMaTHICCKOTO MaTeMaTHICCKOTO
IJTAHUPOBAHUS TJTAHUPOBAHUS TUTAHUPOBAHUS TUTAHUPOBAHUS
JKCIIEpPUMEHTA JKCIIEPUMEHTA, 9KCIIEPUMEHTA, TIPH 9KCIIEpUMEHTA.
OJIHAKO JOIyCKaeT OTBETE Ha BOIPOC Ucnons3yet B oTBETE
HETOYHOCTH H HE MOJXKET JOMYyCKaTh JIOTIOJTHUTEIIbHBIN
3HACT JeTajeh HeOOJIbIIINE MaTepuai, 6e3 Tpyaa
HETOYHOCTH OTBEYAET Ha
JIOTIOJTHUTEIIHHBIC
BOIIPOCHI.
Hasrikamu co3manus He Bnageer Braaneer HaBpIikamMu Brnangeer maBbikamu Brnaneer HaBbikamu
KOMIBIOTEPHON MOJETH HaBBEIKAMH CO3[AHUS | CO3JTaHHSI CO3JIaHMs CO3JIaHMs
Ha OCHOBE MOJYYEHHBIX KOMIIBIOTEPHOM KOMIIBIOTEPHOM KOMITBIOTEPHOI KOMIIBIOTEPHOI
MaTeMaTHUYCCKUX MO/IEJI Ha OCHOBE MO/IEJI Ha OCHOBE MO/IEIN Ha OCHOBE MOJIEJIN Ha OCHOBE
3aBUCHMOCTEH U MIOJTyYEHHBIX MIOJTyYEHHBIX MTOTYYEHHBIX MTOTYYEHHBIX
MIPaKTUYECKOTO MaTeMaTHUYCCKUX MaTeMaTHUYCCKUX MaTeMaTHYECKUX MaTeMaTHYECKUX
NIPUMEHEHUE MOJIENN JUIS 3aBUCUMOCTEN U 3aBUCUMOCTEN U 3aBUCUMOCTEH 1 3aBUCUMOCTEH 1
ONTHMH3AIHH MIPaKTUYECKOTO MIPaKTUYECKOTO MIPAKTUIECKOTO MPAKTUIECKOTO

n3y4dacMoro rpomecca
WA SABJICHUA.

MIPUMCHCHUE MOJCIIN
JUIA OITUMH3allvi
H3ydacMOro rnpouecca
WA ABJICHUA.

IIPUMEHEHNE MOJIETH
JUTSL OTITUMHA3AIUH
N3y9aeMoro Imporiecca
WM SIBJICHUS, HO
UTHOPHPYET
CYIIECTBEHHBIE
JIeTaJIN, JOIyCKaeT
HETOYHOCTHU

MPUMEHEHHE MOJICIH
JUTSL OIITUMH3AIHN
HM3yJaeMoro Ipoiiecca
YA SIBJICHUS,
YYUTHIBACT
OCHOBHEIE
CyIIeCTBEHHEBIC
JICTaJIH, HO
JIOMTyCKaeT
HECYIIECTBCHHBIC
MOTPEIIHOCTH B OTBE
TE Ha BOMPOC

[IPUMEHEHUE MOJIENIU
JUISL ONTUMU3ALAI
H3y4aeMoro mpolrecca
WU SIBIICHUSL.

IIpu oTBeTE Ha BOMpPO
¢ 00yJaroIIUHCST CChI
JaeTcs Ha JTUTEPaTyp
Y 1 HOpPMaTUBHBIC 10
KYMEHTBI.

He 3arpynusercs ¢ o
TBCTOM Ha AOIIOJIHUT
CJIbHBIC BOIIPOCHI.

N YYEBHO-METOANYECKOE OBECIIEYEHUE

6. MATEPUAJIBHO-TEXHUYECKOE

6.1. MaTtepunajbHO-TeXHHYECKOe OOecrieyeHmne

HaunmenoBanue crneruaibHBIX
MMOMENIEHUN U TOMEILICHUN I
CaMOCTOSITeIIbHON Pa0bOThHI

OCHaHIeHHOCTI) CIICOHMAJIbHBIX HOMGHIGHI/Iﬁ )41
HOMGHIGHI/Iﬁ JJI1 CaMOCTOSITEIIbHOM pa6OTBI

1. | Jlabopatopus, YK2 201

CraHgapTHBIA KOMILIEKT Ja00paTOPHOTO
000pyI0BaHus, IEPEHOCHAS WU
CTallMOHApHAas TEXHUKA ISl JEMOHCTPaLU
MIPE3EHTALUH.

2. | Jlekumonnas aymgurtopus, YK2 |IlepeHocHas wnm cranyoHapHas TEXHHUKA
213, T'YK 105 JUIsL TIEMOHCTPALUY TPE3CHTALINM.

3. | YK2 207 [Ilomewmenue  mi | -
CaMOCTOSITEIIbHOM paboThI
CTYJIEHTOB

6.2. JIuneH3MOHHOE U CBOOOIHO pacnpocrpansaeMoe nmnporpaMmmHoc oOecneyeHune




NQ HepequL JIMIICH3UOHHOT O HpOFpaMMHOFO PGKBI/IBI/ITI)I HOI[TBep)KHaIOHIGFO HOKYMGHTa
obecrieueHus.

L. [TakeT oducHbix nporpamm Microsoft | Jluiensus: 31401445414 ot 25.09.2014
Office 2013

6.3. Ilepeyennb yuyeOHBIX U3IaHUH U Y4eOHO-METOAMYECKIUX MATEPUAJIOB

1. Tynuk H.B. KomneroTepHOoe MOACIMPOBAHHUE [DIEKTPOHHBIA pecypc]

yuebnoe mocoome / H.B. Tymuk. — DnekTpoH. TekcTOBble naHHble. — (CapaToB:
By3oBckoe oOpazoBanue, 2013. — 230 c.
2. 3EHKUH, B.1. [IpakTueckunii Kypc MaTeMaTU4ECKOro

¥ KOMITBIOTEpHOTO MojenupoBanus [Tekcr]| : yueOHO-pakTHUecKoe mocodue / 3eHKuH
B. W. - Kanunaunrpan : Poccuiicknid TOCyaapCTBEHHbIM YHUBEpCUTET UM. MiMmanyunna
Kanra, 2006. - 152 c.

3. Cannna  E.N. Ontumuzanusi ~ camMooOpa3oBaHUs  CpENCTBaMU
KOMMYHHMKATUBHBIX U MH(OpMaLMOHHBIX TexHojoruil [Tekcr] : MoHorpadus / CanuHa
E. U. - Mockga : Poccuiickuii yHUBEpCHUTET JpY>KObI Hapo10B, 2012. - 168 c.

4. JanmnoB, A. M. MaremMatnyeckoe M KOMIIBIOTEPHOE MOJAEINPOBAHUE
CJIOXHBIX CHUCTEM [DIEKTPOHHBIN pecypc] : ydebHoe mocobue / JlanumoB A. M. -

ITen3a : [leH3eHCKUI TOCYJApCTBEHHBIM YHUBEPCUTET apXUTEKTYPhl U CTPOUTEILCTBA,
OBbC ACB, 2011. - 296 c.

6.4. IlepeyeHb HHTEPHET PeCypPCcoOB, NPO(PeCcCHOHAIBHBIX 023 TaHHBIX,
HHGPOPMALMOHHO-CIIPABOYHBIX CUCTEM

DNeKTpOHHO-0MOIMOTEeYHasi cucTema «JIaHby» http://e.Jlanbook.com
DneKTpoHHO-0nOnoTeuHas cucrema IPRbooks http://www.iprbookshop.ru/
OdunmanbHbIi cCalT KOMIIAHUU http://www.consultant.ru/
"Koncynprantl Inroc"
DneKTpoHHBIH KypHaI « HpOopMaImoHHbII http://www.snip.ru/
OroJIeTeHh — HOPMUPOBAHUE M CTAaHAAPTU3AIINA B
CTPOUTEILCTBEY
Hayuno-TexHudeckas 6ubinoTeka http://elib.bstu.ru/
BI'TY um. B.I'. lllyxoBa
Kubepnenunka - mHTErpaTop Hay4YHO-TEXHUYECKOM http://www.CyberLeninka.ru
nHdOpMaIU CO CBOOOIHBIM JOCTYIIOM.
Poccwuiickuit ntHQOpMAIIMOHHO-HAYYHBIHN LIEHTD, http://www.elibrary.ru
KaTaJor HAYYHBIX IMyOJUKAIUN C YaCTUIHO
CBOOOJTHBIM JIOCTYTIOM K ITOJTHBIM TEKCTaM
MaTepUajoB.
["ocynapcTBeHHBIN 00pa30BaTEIBHBINA TOPTAT CO http://www.window.edu.ru
CBOOOTHBIM JTIOCTYTIOM K YICOHBIM U HAyIHBIM
MaTepuagam



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. VTBEPKJIEHUE PABOYEHR 1TPOT'PAMMbBI

PaGowas  nporpamma  yreeprorena  ma  2020/2021  yueGHbii

0e3 M3MEHEHHIT / ¢ W3MEHEHUAMM, AOTIOIHEHUIMM

[Tporokon Ne 12 3acenanns kadeapsl OT « 2|» mas 2020 r.

3asenyronwmii kadeapoii Jlecosuk B.C

JIMpeKTop HHCTUTYTA VBapos B.A.

/4ol
7 /,/m oHo

roj
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