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1. INIAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 110 JUCHUIIJIMHE

KOI[ 1 HAMMCHOBAHUC

HanmeHnoBanue mokasaTesisi OLlCHUBaHUS

Kareropus (rpynmna) | Kox m HauMeHoBaHue WHJIIKaTopa pe3ynbTata 00y4eHus o AUCIHUIUINHE
KOMITETEHIINI KOMITETEHIINU JIOCTHKEHUS
KOMITCTEHIINU
IMpodeccuonansusie | I1K-4 Cnocoben [1K-4.1. ®opmynupyer | 3HATB: LIEJH, IPUHIMIIBI Pa3pabOTKH U

BBITIOJIHATh Hay4YHbIE
HCCIICIOBaHHS B
chepe
CTPOHUTEIBHOTO
MaTepHalOBEICHUSL

LETH | 3a1a49H
HCCIIeIOBaHMA B cepe
CTPOUTEIBLHOTO
MaTepHaIOBEICHUS

CHOCOOBI TIPIMEHEHHSI KOMIIBIOTEPHBIX MOJIEIeH
B cpepe pa3pabOTKH, IIPOM3BOICTBA H
TIPUMEHEHHUS CTPOUTEIFHBIX MaTEPHAIIOB
YMerb: BHIOHPATH ONITHUMAIBHBIN BHL
KOMITBIOTEPHON MOJISITH JJISI PEIICHHS
[TOCTABJICHHOM 3a1auu

Biamers:npakTHYECKUM HaBBIKAMU
MOJICIIMPOBAHUS CBOMCTB CUCTEM HA OCHOBE
Pa3UYHBIX BSOKYIIUX, B YACTHOCTHU aHAIM3a U
BBIOOPA BXOJIHBIX U BBIXOIHBIX TAPAMETPOB

I1K-4.6. Pa3pabatbiBaet
(busnveckue u/uiu
MaTeMaTHYeCKHe
MOJICTIH UCCIIEAYEMBIX
00BEKTOB

3HATh. MHCTPYMEHTHI, METOIBI, MpaBHiIa
obecrieueHusl UX a/IeKBaTHOCTU U PHUEMIIEMOM
TOYHOCTH

YMeTh: OCyIIECTBIATH 0OOCHOBAHHBIN BHIOOP
MaTeMaTHYEeCKOH OCHOBBI pa3padaThIBaeMOn
MOJENH, J1ana30H BapbHUPOBaHUs €€ BXOIHBIX U
BBIXOJIHBIX IIAPAMETPOB

Buagers: npakTH4eCKUM HaBBIKAMU
panroHabHOTO cOopa HH(OPMALUK O
MOJIETIUPYEMOH CUCTEME 3a CUET IPUMEHECHUS
METO0/1a MaTeMaTHYEeCKOTO IJIAaHUPOBaHUS
9KCIIEPUMEHTA

I1K-4.8. O6pabatsiBaeT
Pe3yNbTaThI
HCCIIEJOBAHUN U
MOTYyYCHUS
JKCIIEPUMEHTAIBHO-
CTaTUYECKHUX MOJICIEH,
OTIMCHIBAIOIITIX
MOBEICHHE
HCCIeTyeMOro o0beKTa

3HaTh: TOPSAJOK MIPOBEJIEHUSI PErPECCUOHHOTO
aHajm3a COOPAHHBIX JAHHBIX C ITOIYUYCHUCM
YpaBHEHHUS 3aBUCUMOCTH U IIPOBEPKH €0 Ha
aJICKBaTHOCTP C TIOMOIIEIO porpaMMbl MS
Excel u ¢pyHKIIMOHATIBHBIX aHATIOTOB

YMeTh: TIPOU3BOAUTH HEOOXOIMMYIO
MaTEMaTHUUYECKYIO OLEHKY a/IeKBATHOCTU U
JIOCTOBEPHOCTH MOJIy4YEHHON MOJIENN

Baaners: HaBbIKaMU CO3/1aHUSI KOMIIBIOTEPHOM
MO/IEJI! Ha OCHOBE MOJY4E€HHBIX
MaTeMaTHYEeCKUX 3aBUCUMOCTEN 1
MPAKTUIECKOTO PUMEHEHNE MOJISITH IS
ONTUMM3ALMU U3y4aeMOT0 MpoLecca Uil
SIBJICHMSL.

2. MECTO JUCHUILJINHBI B CTPYKTYPE
OBPA30OBATEJIBHOU ITPOT'PAMMBI

1. Komnerenuusi [1K-4 CrnocoOGeH BBITIOJIHATL Hay4dHbIE UCCIEAOBaHUS B cepe
CTPOUTEIBHOTO MAaTEPUATIOBEICHUS

JlanHast KoMIIeTeHIUST HOPMUPYETCS CIASTYIOMUMU JUCITUTIITHHAMH.

Cranus HanmeHnoBaHMs AUCIUTIIIUHBI
1 ['eonnka (reoMerrka) Kak (yHIaMEHTaIbHAs OCHOBA CTPOUTEITHLHOTO
MaTepUAJIOBEICHHS
1 Hayunbie MeTo/bl HCClIeIOBAHUS B CTPOMTEILHOM MaTepUaiOBEICHUN
1 PoGotuzanusi B MpOU3BOJACTBE CTPOUTENBHBIX MATEpUANIOB, M3JCIUA U
KOHCTPYKIHMN




HpOI/ISBOI[CTBCHHaH HAaY4YHO-HCCJICI0BATCIIbCKAs pa60Ta

3aHII/ITa HHTGHH@KTyaHBHOﬁ COOCTBEHHOCTH U NaTCHTOBCACHUC

HpaBOBOG oOecrnieueHue HHTGHHGKTY&HLHOﬁ COOCTBEHHOCTH

WINININ

KomnbploTepHoe MoAeNMpOBaHUE  CTPOUTEIBHBIX  KOMIIO3UIIMOHHBIX
MaTepuasioB

D

[TpousBoaCTBEHHAS NpEIIUILIOMHAsI paKTUKa (4)

3amura BHIMYCKHOW KBAJIM(PUKAMOHHOW pabOThl, BKIIIOYAsl MOATOTOBKY
K MIPOLIeIype 3alIUThl U IPOLETYPY 3aITUTHI (6)

3. OFBbEM JIUCHHHUIIJIMHBI

OO01mmast TpyI0eMKOCTh JUCIIMILINHBI COCTaBIISET 4 3a4. equHuIb], 144 gaca.

PopMa NpOMEKYTOUHOMN ATTECTALIMH DK3aMEH

Bun yae6HO# paboThI Bceero Cemectp

4acoB No 3

OO6m1ast TpyI0EMKOCTh TUCIMIUIAHEI, Yac 144 144
KonTakTHasi padoTa (ayAuTOpHbIE 3aHATHSA), B T.U.: 55 55
JIEKIUHU 17 17
nabopaTopHbIE 17 17
MIPaKTUYECKHE 17 17
TPYNIOBBIE KOHCYJIBTAIMH B IIEPHO]] TEOPETUUECKOTO OOYICHHUS 4 4

HpOMG)KyTO‘IHOfI aTTeCTalnu

CamocTosiTeIbHAs1 paGoTa CTY€HTOB, BKJIIOYAsi HHIMBHIYAJIbHbIE 89 89

U TPYNINOBLIC KOHCYJbTAIIUH, B TOM YUCJIE:

KypcoBoii mpoekr - -

Kypcosas pabota - -

PacuerHno-rpaduueckoe 3aganue - -

WuuBryaibHOE JOMAIIHEe 3a/1aHue 9 9
CamocrosTenbHas paboTa Ha HOATOTOBKY K ayAUTOPHBIM 3aHATHIM 44 44
(JIeK1IMY, IPaKTUYECKUE 3aHATHUS, JJaDOpATOPHBIE 3aHATHUS)
OK3aMeH 36 36
4. COAEP KAHUE JUCIUIIJIMHBI
4.1 HaumeHoBaHMe TeM, HX CO/IEP:KaHNE H 00beM
O0beM Ha TeMaTHYECKUHN pa3Jie Mo
BUJIaM Y4eOHOI HArpy3KH, 4ac
o 3
(5]
Ne HaumenoBanue pasnena 2 2 CR-
o pasx = | &z | 35 |5=52¢E
/1 (KpaTkoe coepKaHue) =t SE|EE|EgcEE
5 S| EZ|288€E8
= S8 | 8 |83 &3
O o o 2]
< o = o %\
= = = =
O
1 2 3 4 5 6




Kypc 2 Cemectp 3

1. MoaesmpoBaHue Kak MeTOJl HAYYHOI0 MO3HAHUS

OcCHOBHBIE NPUHIIUIIBI HAYYHOTO MO3HAHUS; CYIIIHOCTh 2 0 2
Mpo1Eecca MOJICTTUPOBAHUS; IOHITUE «MOJICIIbY;
OCHOBHBIE 3JIEMEHTHI ITPOLECCA MOJIECIIUPOBAHUS;
OTJIMYHUS MOJECIIH OT PEATbHOTO OOBEKTa;
YHUBEPCAIbHBIE U CIIEHHAIIM3UPOBAHHBIE MOJICIIH;
OCHOBHBI€ 3TaIlbl KOMIBIOTEPHOTO MOJICTUPOBAHMUS;
TECTUPOBAHUE MOJIEIIEN; BBIUUCIUTEIIbHBIN
SKCIEPUMEHT

2. UcTopusi BOBHMKHOBEHHS U PA3BUTHUA METO1a KOMIILIOTEPHOI0 MO IUPOBAaHMS, 00/1aCTH
NPUMEHEeHUs

BzanmocBs3p KOMITIBIOTEPHOI'O 1 MaTEMAaTUYCCKOT' O 2 0 2 3
MOZACIIMPOBAHUS; TPUMCHCHUC KOMIIBIOTCPHOTI'O
MOACIIUPOBAHUA AJIA pCIICHUS 3aaa4 B Pa3JIMUIHBIX
00J1aCTSIX Y€JI0BEUYECKOM JACATCIIBHOCTH, OCHOBHBIC
9Tallbl BOBHUKHOBCHUA MCTOJ0OB MAaTCMAaTHYCCKOI'O U
KOMITBIOTCPHOI'O MOJACIIMPOBAHUSA; BO3MOKHOCTHU
KOMIIBXOTCPHOI'O MOJACIIMPOBAHUA B HACTOAIICC BPCM,
TCHACHLIUNU €ro pasBUTUA; HUCTOPHA MOACIUPOBAHUSA
CTPYKTYpPBI U CBOMCTB CTPOUTCIIbHBIX KOMIIO3UTOB,
OTpI/IIIaTeJH)HHﬁ OIIBIT MMPUMCHCHU METOIa
MOICIINPOBAHUA (bPISI/I‘ICCKI/IX 00BEKTOB U IpouecccoB

3. BI/IIILI, 3Tambl U E¢JIX KOMIIBIOTEPHOI'0O MOAC/IHPOBAHUSA

OcHOBHBIE BUJbI KOMIIBIOTCPHOIO MOACIIMPOBAHUA, 3 O 2
BO3MOJKHBIE 334l U IIeNM; IIOCTaHOBKA 3a/lauH,
onpezeNeHue O00bEeKTa MOJECIUPOBaHMS; pa3padoTKa
KOHIIENITyaJIbHOM  MOJIENIM, BBISIBIIEHME OCHOBHBIX
3JIEMECHTOB CHUCTEMBbI u SJICMCHTAPHBIX aKTOB
B3aMMOJICHCTBUS; (QopMaiu3alMs MOJAEIH; CO3JaHHe
AJITOpUTMa U HAITMCAHUC IPOTrpaMMBbI; TINIAHUPOBAHUE U
MIPOBE/IEHUE KOMIBIOTEPHBIX IKCIIEPUMEHTOB; aHAIU3
U UHTEpIpeTanusa pe3yiabTaroB; OIpAaHUYEHUA IIpU
MIPUMEHEHUH MeToAa KOMIIBIOTEPHOTO U
MaTEMaTHIECKOTO MOJICITHPOBAHUSI.

4. Oco0eHHOCTH MO/ICIMPOBAHUS CTPYKTYPBI U CBOCTB 0€TOHOB

CtpykTypa 1 cBOMCTBa 0€TOHA KaK OOBEKTHI 5
MOJEJIMPOBAHUS; METO/IbI OMUCAHUS COCTABIISIOIINX
0eTOHOB TIpH (HOPMHUPOBAHUH MOJIETH; OCOOCHHOCTH
B3aMMO/ICHCTBUS COCTABIISIIONINX OETOHOB MPU
(hopMHUPOBaHUH KOHEYHON CTPYKTYPHI; TOMYIICHUS
MIPUMEHsIEMbIE TIPU MOJISTHPOBAHUH CTPYKTYPbI
OETOHOB; BO3MOXKHBIC PUCKU MTPUMEHEHHUS METOa
MOJICTTUPOBAHUS CTPYKTYpPhI OETOHOB, MX TPUYUHBI,
MyTH CHIDKCHUS; DKOHOMHUYECKas 11€JI€CO00pa3HOCTh
MIPUMEHEHUS MOICTTUPOBAHUS CTPYKTYPBI OETOHOB;
MEePCIEKTUBBI MPUMEHEHHS MOJICTTUPOBAHUS CTPYKTYPBI
OETOHOB.




5. Co3nanmne mapaMeTpu4ecKux Mojiese CHCTEM B 00J1aCTH CTPOUTEIHLHOI0
MaTepHaJIOBeeHus]

[TapameTpuueckast MOZENb CTPOUTENBHOIO KOMIIO3UTA 2 4 2 8
W 33J1a4M pelaeMble 3a CYET €€ U3yUeHNs,
0COOEHHOCTH MOJIETMPOBAHUS CBOWCTB TUIICOBBIX H
LIEMEHTHBIX CUCTEM; OCOOCHHOCTH MOJICIMPOBAHUS
CUCTEM Ha OCHOBE KOMIIO3UIIMOHHBIX BSXKYIIUX,
MOJIMMEPHBIX U OPraHO-MUHEPAIbHBIX KOMIIO3UTOB;
BbIOOp 3HAUYMMBIX M HE3HAUYUMBIX CBOICTB B
3aBHUCHUMOCTH OT OCOOCHHOCTEH N3y4aeMOoro KOMIo3uTa
U €ro 00y1acTu NPUMEHEHNUS; METO/Ibl OIIPEIEICHUS
CBOMCTB CTPOUTEIBHBIX KOMIIO3UTOB IIPU MOCTPOCHUH
MOJIENIU U ITYTH CHIDKEHHS TPYAOEMKOCTH cOopa
JTAHHBIX.

6. OneHKa aJleKBaTHOCTH MOJIYy4YE€HHBIX Mojeseil

IIpoBenenue sxkcriepruMeHTa ¢ IPUMEHEHUEM MeTo/1a 3 4 2 10
MaTEMaTHUYECKOI0 IUIAaHUPOBAHHUS; ITOPSIOK
COCTaBJICHUSI IIJIaHA U MATPULIbI UTAHUPOBAHMSI
AKCIIEPUMEHTA; KPUTEPUHN aJIeKBaTHOCTU MOJIENH U
(akTOpb! CIIOCOOCTBYIOIINE €€ MMOBBIIIEHUIO;
KOPPEJSILIMOHHBIN aHaIU3 MOJIYyYEeHHON MOJIENH.

7. OnTumMu3anus CTPOMTEJIBHBIX KOMITIO3UTOB C NOMOIIBI0 KOMIIBIOTEPHOI0 MOJAC/JIMPOBAHUS

PerpeccroHHblIi aHaN3; BU U KOJIMYECTBO WICHOB 3 5 5 10
YpaBHEHUS PErPECCHM; BO3MOKHOCTH YIPOLICHUS
YpaBHEHHUsI PETPECCUM; TTOPSIIOK pacyeTa

KO3 (PHUIHUEHTOB PErPECCHH € TOMOLIBIO POrPaMMBbl
Excel; Bu3yanu3anus mory4eHHOW MOJICIH;
ONTHMHU3ALMS U3y4aeMON CUCTEMBI IIyTEM aHAJIN3a
MOJIETN U OIIEHKa O€30IacHBIX JAMANa30HOB
BapbUPOBAHUS TEXHOJIIOTHUYECKUX [1aPaMETPOB;
HCIOJIb30BaHNE KOMIIBIOTEPHBIX MOJEEH s
ONITUMU3AIMU IPOU3BOJICTBA KeNe300€TOHHBIX
W31 ; TPUMEHEHHE KOMITbIOTEPHOTO
MOJIETTMPOBAHUS IIPU ITPOBEJECHUH HAYYHBIX
UCCIICJOBAHHH.

BCEI'O 17 17 17 44

4.2. Conepxxanue NpaKTHYECKUX (CEMUHAPCKMUX) 3aHATH I

Ne HanmenoBanue paznena TeMa nMpakTUYECKOTO 3aHATHS K-BO | cavocrosrensias
n/m IUCIHATIINHBI 4acoB pabora Ha
MOATOTOBKY K
ayIMTOPHBIM
3aHATUAM
1 | MonenupoBaHue Kak OO6cyxaeHre JEeKIMOHHOTO MaTepHraa. 2 2
METO]T HAyYHOTO MTO3HAHUS KoHnTponbHbIi oripoc
2 | Ucropus Bo3HUKHOBeHUsT | OOCYyXIeHHE JEKIIMOHHOTO MaTepraa. 2 2
U Pa3BUTHS METO/IA KoHnTponbHbIi oripoc
KOMITBIOTEPHOTO
MOJICTTPOBAHUS, 00JIACTH
MIPUMEHEHUS




3 | Bugpl, 3Tamsl U Henu OO6cyxaeHne JEKIMOHHOTO MaTepHraa. 2 2
KOMITBIOTEPHOTO KoHTponbHbI# orpoc
MOJIETTUPOBAHUS
4 | Ocobennoctu OO6cyxaeHre JEKIMOHHOTO MaTepHraia. 2 2
MOJIEJIMPOBAHUS KonTposbHbIii o11poc
CTPYKTYpbI U CBOMCTB
0OETOHOB
5 | Co3nganue OO6cyxaeHre JEKIMOHHOTO MaTepHraa. 2 2
[apaMeTPUIECKUX KoHnTtposnbHsIii onpoc
MOJIEJIEW CUCTEM B
00J1aCTH CTPOUTEITHLHOTO
MaTepuaIoBeICHUs
6 | OmeHka aieKBaTHOCTH OO6cyxaeHune JIEKIMOHHOTO MaTepraia. 2 2
MOJYYECHHBIX MOJIETIEH KonTposbHblii oripoc
7 | OnTuMuszanus OO6cyxneHre JeKIIMOHHOT0 MaTepHaia. 5 5
CTPOUTEIBHBIX AHanu3 NpUMEHEHMS M0Jy4YEHHON
KOMIIO3UTOB C TOMOIIIbIO MOJIEJIH JIJIs TIOJTYYEeHHsI HOBBIX JaHHBIX
KOMIIBIOTEPHOTO 110 u3y4aemou cucreme. KoHTponbHbIM
MOJICTTUPOBAHUS orpoc.
Utoro: 17 17
4.3. Conep:xaHue JJaDOPATOPHBIX 3aHATHIA
Ne | HaumenoBanue pasnuena Tema mabopaTopHOTO 3aHATUS K-BO | Cavocrosrensnas
/1 JTUCIUTUTAHBI 9acoB pa6ora Ha
TIIOATOTOBKY K
ayJUTOPHBIM
3aHATUAM
1 OcobenHoctu Pa3paboTtka popmanbHbIX Moiee 4 4
MOJIETTUPOBAHUS Pa3TUYHBIX CTPOUTENBHBIX KOMIIO3UTOB
CTPYKTYpBhI U CBOWCTB Y TIPOIIECCOB MX CHHTE3a:
0eTOHOB TJTAaHUPOBAHHUE SKCIIEPUMEHTA
2 Co3manue [IpoBeneHue s3xcrepuMeHTa ¢ 4 4
napaMeTPUIEeCKUX NPUMEHEHHEM METOJa
MoJieJIel CUCTEM B MaTeMaTHYECKOTO TUIAHUPOBAHUS TSI
00J1aCTH CTPOUTEIHHOTO cOopa JaHHBIX O MOJIETUPYEMBbIX
MaTepuaIoBeICHUS CBOMCTBAx
3 OreHka aieKBaTHOCTH Matematuueckas U CTaTUCTUYECKas 4 4
MOJTYYCHHBIX MOJIEIIeH 00paboTKa pe3yIbTaTOB IKCIIEPUMEHTA
¢ momMotso nporpamMmmsl MS Excel
4 OnTumuzanus [IporpamMmmupoBaHue, BU3yanus3amus 1 5) 5
CTPOUTENBHBIX aHaJIU3 MOJTYYeHHON MOJeNu,
KOMITO3UTOB C TIOMOIIBIO | TIOATOTOBKA JIOKJIAJI0B HA KOH()EPEHITUIO
KOMIIBIOTEPHOTO MOJIO/IBIX YUEHBIX.
MO/JISITUPOBAHUS
HUTOT'O 17 17

4.4. Conep:kaHue KypcoBOIo npoeKkTa/padorsl

He npenycMoTpeHO yueOHBIM TUTAHOM.

4.5. Conep:kaHue MHAUBHUAYAJIbHBIX JOMAITHUX 3aaHUI




Heas U3 — pactiupuTh U 3aKpEeNUTh 3HAHUS, IOTYYEHHbIE CTYJEHTAMU [IPU U3Y-
YEHUU TEOPETUUYECKOTO Kypca.

3aoanue.

HeoOxomumo ocymiecTBUTh  pa3BEPHYTHIM aHANU3 YKAa3aHHOW TEXHOJIOTUH
IPOM3BOJCTBA HA BO3MOXXHOCTh U ILI€JIECO00PA3HOCTh MOBBIIIEHUS 3()(PEKTUBHOCTHU 3a
CY€T MNPUMEHEHHS KOMIIBIOTEPHOrO MoAenupoBaHua. OTUET JOJDKEH COAEpkKaTh
CJIEIYIOLIUE PA3IEIIbI:

Beenenne. B koropom orpaxkaercs 3HaueHue ortpaciau  [IpomsBoacTsa
CTPOUTENBHBIX MAaTepuajoB B OOIIEIKOHOMHYECKOM MacliTabe, yKa3bIBAIOTCS
HanOoJiee BaKHbIE TEHICHLIUH €€ Pa3BUTHsI, OCHOBHBIE MPOOJIEMBbI U BO3MOXKHBIE ITyTH
ux pemenus. Oco0o0 paccMaTpUBAIOTCS MMOTEHIMAN MOBBIMIEHUS 3S(deKTUBHOCTH
IIPOIIECCOB 3a CUET CO3JIaHUS UX KOMITBIOTEPHBIX Mojeel. (2-3 ctp)

1. O01mue cBeieHUsI 0 MOJEJIMPOBAHNHU CTPOUTEIBHBIX cHcTeM. TeopeTnueckuil
paszen, B KOTOPOM CTPYKTYPUPOBAHO M JIOTMYECKH IIOCIEN0BATEIBHO NPUBOIATCS
oOuIre cBeIeHUsI MOJIETUPOBAHUY IIPOLIECCOB CUHTE3a CTPOUTENBHBIX MATEPHAIIOB U X
HOBeEHUsl B XoJie IKcIuTyaTtanuu. Ocoboe BHUMAaHME CIEAYEeT YIENUTh (PaKTUUYECKH
JOCTUTHYTBIM pe3yJIbTaTaM U HU3BECTHBIM IEPCHEKTHBAM B 00JIACTH MOJEIUPOBAHUS
CTPOUTEIBCTBA U IPOU3BOJICTBA CTPOUTENBHBIX MAaTEPUAIIOB. (5-8 cTp)

2. OnucaHue BBIOPAHHOI TEeXHOJIOTHYECKO# cXeMbl NpoM3BOJACTBA ... B
JAHHOM pAa3/eJie YKa3bIBAIOTCS CYIIECTBYIOLIME TEXHOJIOTHH MPOU3BOJICTBA YKa3aHHOTO
B 3a/IaHMM MaTepuasa, MPUBOIATCS UX CHIIbHBIE U clladble cTOpOHBI. OOOCHOBBIBAETCS
BBIOOP CXEMBbI I JTaJbHEHIIEro aHaiu3a, IPUBOJUTCA €€ CXeMaTUYHOE U300pakeHHe
Y OITUCHIBACTCS OTMIMCAHUE BCEH TEXHOJIOTHUYECKON MOCIeIOBATEIBHOCTH. (3-5)

3. AHAJIM3 BO3MOKHOCTH M 11€J1€CO00PA3HOCTH MOAEJTUPOBAHUS OT/IEJIbHBIX
NPoUEecCOB TEXHOJOITHM NMPOM3BOACTBA ... OCyIECTBIAETCS JEJIEHUE ONMUCAHHON B
.2 TEXHOJIOIMYECKOH MOCJIe10BaTeIbHOCTH Ha OJIOKU (Hampumep, MOATOTOBKA ChIPbS,
PUTrOTOBJICHHE (POPMOBOUYHOM cMecH, (POPMOBAHKE U3/EHM, TepMUUIecKas 00paboTKa,
OLIEHKA KayecTBa U CKJIAJICKUE OINEPALUN), ISl KAKIOTO U3 KOTOPHIX paccMaTpUBaeTCs
BOMPOC BO3MOKHOCTH M II€JIECOOOPa3HOCTH CO3JAaHUs €ro Mojenu. Jlroboe peuwenue
(ompuyamenbHoe unu NOAOACUMENbHOE) OO0JIHCHO Oblmb ONUCAHO U 000CHO8aHo. Jlid
OJIOKOB C «IOJIOKUTEIBHBIM pEIICHUEM», HEOOXOJAUMO TPOopadoTaTh CIEAYIOUINE
BOIIPOCHI:

— YyKa3aThb MPEANOYTUTENbHBI THUII MOJIEIH, OCOOEHHOCTH €€ TOJy4YeHHs,
KJIFOUEBbIE BXOJIHBIE M BBIXOJHbBIEC TAPAMETPbI, ONITUMHU3UPYEMbIE CBOICTBA CUCTEMBI,

— MpOaHAJIU3UPOBATh YKOHOMHUYECKHI ACTEKT ONTHUMH3ALUU MPOU3BOJACTBEHHOTO
[UKJIa Ha OCHOBE KOMIBIOTEPHOM MOJENU: yKa3aThb 3a CU€T Yero JAOCTUrAeTCs
SKOHOMUYECKUN A((DEKT, Mpru BO3ZMOKHOCTH J1aTh €ro MPEABAPUTENIBHYIO OLEHKY C
y4€ToM 3arpaT Ha co3aanue mozenu. (5-10 ctp)

3akaouenue. B xotopoMm, cieayeT naTh OOILIYIO OLEHKY CTEHNEHH BO3MOXKHOM
ONTHUMM3aLMN IPOAHAIM3UPOBAHHOTO TMPOU3BOJCTBA CPEACTBAMU MOJEIMPOBAHMUS,
MOKa3aTh MpPENojiaraéMble TEXHUUYECKHE, YKOHOMUYECKHE U COLMaIbHbIe I(PPEKTHI.
Cnenatp BbIBOA O OOLIEH 11€71€CO00Pa3HOCTH OCYIIECTBICHUSI HAMEUEHHBIX JCHCTBHIA.

(1-2 ctp).

Ilpumeuanus.
Vkasannoe xonuuecmeo cmpanuy 6 pazoenax s6isemcs OpUeHmupOB8OYHbIM.



llpusemcmeyemcs Hanuyue 6 mexkcme cxeM, PUCYHKO8 U ¢homozpaghuil
NOSACHAIOWUX ONUCHIBAECMbLE PEULCHUSL.

Oobs3aTenbHbIe TPeOOBaHus mo opopmitenno UJ/13:

1. OO6béM He GoJtee 3...4 cTpaHUIl IpU CTaHIAPTHOM O(opMiIeHUH (wpughm Times
New Roman, [4 nm, mexncOycmpoumnvlii urmepsal — NOIYMOPHBIU, HOJIA
cmpanuyvl A4 ceepxy u cnuzy 1,5 cm, cresa — 2,5 cm, cnpasa — 1 cm).

+ TUTYABHBIN JTUCT MO IPUHATON opMe.

2. OtcyrcTBUe nuIIHeH HHGOPMAIIUU, HE OTHOCSILEHCS K npedmemy JeKyuy Wil He
TpeOyromIeics sl ero MPaBUIBLHOTO BOCTIPUSTHSI.

3. Wnmmoctparuu u apyroit rpadudeckuii MaTepual OOOCHOBAHHO M IKOHOMHO
MHTErpupoBath B TekcT N/13.

5. OHEHOYHBIE MATEPUAJIbI U151 IPOBEJEHUA TEKYIIEI'O
KOHTPOJISAA, MIPOMEXYTOYHOU ATTECTALIUN

5.1. Peanuzanus KOMIeTeHIUH

1. Komnerenuusi [1K-4 CrniocoOeH BBINOIHSATH Hay4YHBIE HCCIEIOBaHUSA B cepe
CTPOUTEIIBHOTO MaTEPUAIIOBEICHUS

HaumeHnoBaHue MHIMKATOPa JOCTHXKEHUS
Hcnonb3yemble cpesicTBa OLICHUBAHUS
KOMIETEHINH
[IK-4.1. ®opmynupyeT Lenu u 3a1adu DK3aMeH, CeMHHap, 3aluTa J1abopaTopHOU
rccaeaoBaHus B chepe CTPOUTETHHOTO pabortsl, 3amurta U3
MaTEpUAJIOBEIECHUS
[TIK-4.6. Pa3zpabatbiBaeT Gpuznyueckue u/mim DK3aMeH, CEeMHUHap, 3aluTa JIabopaTOpPHOM
MaTEMaTHYECKHE MOJIEIN UCCIEAYEMBIX pabortsl, 3amura /13
00BEKTOB
I1K-4.8. ObpabaTbiBaeT pe3yabTaThbl DK3aMeH, CeMHHap, 3aluTa J1abopaTopHOU
HCCJICIOBAHUH U MOJTYyYCHUS pabortsl, 3amuta U3
9KCIIEPUMEHTAIbHO-CTATUYECKUX MOJENIEH,
OTHCHIBAIOLINX MTOBEIECHNE UCCIIETyEMOTO
00bEKTa

5.2. TunoBbie KOHTPOJIbHBIE 32IaHUA ISl IPOMEKYTOYHOM ATTECTALUH

5.2.1. IlepeyeHb KOHTPOJBbHBIX BOIIPOCOB /ISl IK3aMEHA
Ne HanmenoBanue CopepxaHue BOIIPOCOB (TUITOBBIX 3aJJaHHI)
n/n pasjelna TUCIUILINHbI




MoaenupoBaHue Kak
MCETO/ HayTIHOFO
IMO3HAHUSA

1. Yro siBisieTCS OCHOBHBIMH MPUHIIUIIAMHI HAYYHOTO
MO3HAHUS?

2. B 4éM coCTOUT CYITHOCTH MPOLEcca MOJICTUPOBAHUS?
3. Uro BKiIIOYAET B ce0sl MOHATHE «MOJICIb)?

4. OCHOBHBIE JIEMEHTHI MPOIIecca MOICTHUPOBAHUSI.

5. B 4éM 3akmro4arorcs OTIIM4Ms MOJEIN OT PEAIBHOTO
oObekTa?

6. YHUBEpCaNbHbIE U CHEIUATU3UPOBAHHBIC MOJICIH:
MIPEUMYIIECTBA U HEJOCTATKH.

7. Yto Takoe ¢hopManbHast MOACIH?

8. OCHOBHBIE 3Tanbl KOMIIBIOTEPHOTO MOJEIUPOBAHMS?
9. TectupoBaHue MojieNel KaK AECTPYKTUBHBIN MpoI1iecc,
KPUTEPUU yAYHOTO TECTUPOBAHHUSI.

10. YTo Takoe BBIYMCIUTENbHBIN 3KCIIEPUMEHT?

Hctopusi BOBHUKHOBEHUSA
Y pa3BUTHS METO]IA
KOMITBIOTEPHOTO
MOJECJIMPOBAHUS, 00J1aCTH
MIPUMEHEHUS

1. B3auMocBs3b KOMIIBIOTEPHOT'O U MaTEMaTHYECKOTO
MOJIEJINPOBAHMSL.

2. IlpuMeHeHrne KOMIIBIOTEPHOT0 MOIETIMPOBAHUS TS
pelleHus 3a/1a4 B pa3IM4HbIX 00JIaCTIX YeT0BEUECKON
NEeSITETbHOCTH.

3. BO3HUKHOBEHHE METOJ]a MATEMaTUYECKOTO
MOJICJIUPOBAHMSL.

4. BO3HUKHOBEHHE METO0/1a KOMIIBIOTEPHOI'O MOJIETUPOBAHUS.
5. Oransl pa3BUTHA METOJIa KOMIIBIOTEPHOIO MOJIEIIMPOBaHUSL.
6. Kakue BO3MOXXHOCTH 00ecrieqrBaeT KOMIIBIOTEPHOE
MOJIEJINPOBAHKE B HACTOSILEE BpeMs?

7. TenaeHUUU pa3BUTUS METO1a KOMIIBIOTEPHOTO
MOJIEJTMPOBAHUS U MEPCIEKTUBHBIE 00JIACTH MPUMEHEHUS.

8. Uctopust MOAEenMMpoOBaHUs CTPYKTYpPbI U CBOMCTB
CTPOUTENIbHBIX KOMIIO3UTOB.

9. OTpunarenbHbIN ONBIT IPUMEHEHHUS METOAA
MOJIETTUPOBaHUS PUZNYECKUX 0OBEKTOB U IPOLECCOB.

10. Benyuue yuénsle B cpepe MoienupoBaHus PU3UIECKUX
00BEKTOB U MPOIIECCOB.

BI/I,[[BI, OTallbl U IICIN
KOMIIBXOTCPHOT'O
MOACIINPOBAHUA

1. OcHOBHBIE BUJIBI KOMITBIOTEPHOT'O MOJCIIUPOBAHUS.
2. Kakue 3a1auu MOTYT OBITh PELIEHBI C TOMOIIIBIO
KOMIIBIOTEPHOI'0 MOJIETTUPOBAHUS?

3. Kakue nenu MoxeT mpeciieoBaTh KOMIIbIOTEPHOE U
MaTeMaTHUYeCKOE MOJEIMPOBAHUE CUCTEM U OOBEKTOB?
4. TTocTanoBKa 3a/1a4u, onpeeieHne 00beKTa
MOJIEJTUPOBAHUSI.

5. Pa3paboTka KOHIIENTyaaIbHON MOJIEIH, BEISIBIICHUE
OCHOBHBIX 3JIEMEHTOB CUCTEMBI U AJIEMEHTApHBIX aKTOB
B3aMOJICUCTBUSL.

6. ®opmanuzanus, TO €CTh MEPEX0]l K MaTeMaTHUECKOU
MOJIETH.

7. Co3gaHue aJirOpuT™Ma U HaIMCAHUE MPOTPAMMBI.

8. [ImanupoBaHue U MPOBEAECHUE KOMITBIOTEPHBIX
AKCIIEPUMEHTOB.

9. AHanu3 U HHTEpIpETALUs PE3YIbTATOB.

10. OrpanuyeHwus Mpu MPUMEHEHUN METOa KOMITBIOTEPHOTO
Y MaTeMaTUYECKOT0 MOJICIUPOBAHMUSL.




OcobenHocTH
MOI[GJII/IpOBaHI/ISI
CTPYKTYpbI U CBOKMCTB
0eTOHOB

1. Yto mpeacTaBisieT co0oi CTpyKTypa O€TOHA Kak 00bhEKTa
MOJEIUPOBaHUsA?

2. Uto npeacTaBisioT coO0M cBOMCTBAa O€TOHA Kak 00BEKTa
MOJIETTUPOBaHUs?

3. Bo3MOKHBIE METOIBI ONMMCAHUSA COCTABJISIOIIMX OETOHOB
npu GOPMHUPOBAHUN MOECIIH.

4. Oco0EHHOCTH B3aUMOJIEHUCTBUS COCTABIIIIOIINX OETOHOB
pu GOpMUPOBAHUN KOHEYHOU CTPYKTYPHI.

5. JlomymieHust MpUMEHsIeMbIe TIPH MOJISTUPOBAHUH
CTPYKTYpbl OETOHOB.

6. OCHOBHBIE CIIO)KHOCTH MOJICTTUPOBAHUS CTPYKTYPBI
OCTOHOB.

7. 3ajgauun penraeMpie ¢ TOMOIIBIO MOJICITUPOBAHUS CTPYKTYPBI
OCTOHOB.

8. Bo3MOKHBIE pUCKH TPUMEHEHHUS METOAa MOJICTUPOBAHMS
CTPYKTYpbI OETOHOB, UX MIPUYUHBI, TyTH CHUKCHHSI.

9. DKOHOMHYECKAs 11eJIECO00Pa3HOCTh MPUMEHEHUS
MOJICIIUPOBAHUS CTPYKTYPhI OETOHOB.

10. IlepcnieKTUBBI MPUMEHEHHUST MOJCITUPOBAHUS CTPYKTYPbI
OCTOHOB.

Co3nanue
rapaMeTpPUIECKUX
MOJEJICH CHCTEM B
00J1aCTH CTPOUTEITHLHOTO
MaTepuaIOBeICHUS

1. Yro Takoe napaMeTpuyueckas Mo/esb CTPOUTEILHOTO
KOMITO3UTa?

2. Kakue 3a1auu MOTyT OBITh PEILLIEHBI 32 CYET IPUMEHEHHUS
apaMeTpUIecKOro MOJICJIUPOBAHUS CTPOUTEIbHBIX
KOMITO3UTOB?

3. Bo3aMoskHbIE TyTH U3BICUYCHUS YKOHOMUYECKOTO0 3 deKTa
OT MPUMEHEHUSI KOMITBIOTEPHOTO MOJIEITUPOBAHUS.

4. OcoOeHHOCTH MOJICIUPOBAHMSI CBOMCTB I'MIICOBBIX CUCTEM.
5. OcoO6eHHOCTH MOJICTUPOBAHMS IIEMEHTHBIX CUCTEM.

6. OcoOeHHOCTH MOJIETMPOBAHUS CHCTEM Ha OCHOBE
KOMITO3UITHOHHBIX BSDKYIIUX.

7. Oco0eHHOCTH MOIETUPOBAHUS TOTUMEPHBIX U OPTaHO-
MUHEPaTbHBIX CUCTEM.

8. Bpi0Op 3HAYUMBIX ¥ HE3HAUUMBIX CBOICTB B 3aBUCUMOCTHU
OT 0COOCHHOCTEH M3y4yaeMOro KOMIIO3UTa U €ro 00JacTH
MPUMEHEHHUS.

9. MeTtozpb! onpesiesieHus: CBOMCTB CTPOUTENBHBIX KOMIIO3UTOB
IIPY IOCTPOEHUH MOJCIIN.

10. ITytu cHr>xkeHust TpyA0EMKOCTH cOOpa JaHHBIX IS
IIOCTPOEHHUS MOJIETN CTPOUTEIBHBIX KOMIIO3UTOB.




6 OlieHKa aJIeKBATHOCTH 1. IIpoBeaeHue s3KCIEpUMEHTa C TPUMEHEHUEM METO1a
MOJTYYEHHBIX MOeIIen MaTEeMaTUYeCKOro IJIAHUPOBAHUS.

2. Kakue BuaBI IIJIaHOB SKCIIEPUMEHTOB MOTYT OBITh
MIPUMEHEHBI J1JIs1 U3YYEHUSI KOMITIO3UIIMOHHBIX MaTepUaIoB?
3. OT 4ero 3aBUCHUT KOJIMYECTBO BAPbUPYEMBIX (DaKTOPOB, KaK
OHO BJIUSIET HA TOYHOCTb U TPYAOEMKOCTh MOieIN?

4. CBs13b 0COOCHHOCTEH MOJICIUPYEMOTO CBOMCTBA U
KOJIMYECTBA YPOBHEN BaApbUPOBAHUS [TAPAMETPOB MO/JICIH.
5. IMopsaok cocTaBiieHUs TJIaHA ¥ MAaTPUIIbI INTAHWUPOBAHUS
AKCIIEPUMEHTA.

6. Kakasg Mozenb MOXKET CUUTATHCI aqeKBATHOM?

7. Kakue GpakTopbl ciocoOCTBYIOT MOMYYCHHIO aJeKBAaTHON
Moeu?

8. Kak ocymiecTBUTh IPOBEPKY aIEKBATHOCTU MOJENN?

9. Yro Takoe kpurtepuit Ouiiepa u ero npuMeHEeHUE IS
OLICHKH aJICKBaTHOCTH MOJEIIN?

10. KoppensiMOHHBIN aHaJIN3 TOJIyY€HHOW MOJEIIH.

7 Onrtumuzanus 1. Uto Takoe perpecCuOHHbIN aHaInu3?
CTPOUTETBHBIX 2. Buja v K0JIM4eCTBO WICHOB YPaBHEHUS PETPECCHUMU.
KOMITO3UTOB € MOMOILIbI0 | 3. BO3MOXHOCTH yNpoIeHus: ypaBHEHUS perpecCuu.
KOMITHIOTEPHOTO 4. Iopsinok pacyera K03 PUIMEHTOB perpeccu ¢ MOMOIIBIO
MOJIETTUPOBAHUS nporpammbl Excel.

5. IlpencraBieHne KOMIIBIOTEPHON MOJENU B HATJISTHOW JJISI
yesoBeka popMme.

6. [TocTpoeHre NoBepXHOCTEN WILTIOCTPUPYIOIIUX
COBMECTHOE JIeHiCTBHE ABYX (DaKTOPOB.

7. OnTUMHU3auUs U3y4aeMoU CUCTEMBI TyTEM aHaAIM3a
MOJIETIH.

8. Onpenenenne 6€30MacCHbIX AUANAa30HOB BapbUPOBAHUS
TEXHOJIOTMYECKHUX ITapaMeTPOB CUCTEM Ha OCHOBE UX
KOMITBIOTEPHOM MOJIEIH.

9. Mcnonp3oBaHne KOMIBIOTEPHBIX MOJAEIEH IS
ONTUMM3AIMH [TPOU3BOJICTBA HKETIE300€TOHHBIX U3/AETUH.
10. IIpuMeHeHne KOMIIBIOTEPHOTO MOJEIUPOBAHMS IIPU
IIPOBEJICHUH HAyYHBIX UCCIIEOBaHUM.

IIpome:kyTO4YHAsl aTTecTalMsl OCYLIECTBIISETCS B KOHLE U3YUYEHUS JUCLUIUIMHBI
B (hopme IK3aMeHa.

DK3aMeH 3aKJlo4yaeTcsd B NPEIOCTaBICHUU Pa3BEPHYTHIX OTBETOB Ha TpPH
TEOPETUYECKUX BOMpoca. /(s MOAroToBKM K OTBETY Ha BONPOCHI OWJeTa, KOTOPHIN
CTYJIEHT BBITACKMBAET CIy4yalHbIM 00pa3oM, OTBOAMTCS BpeMs B mpenenax 60 MUHYT.
Ilocie oTBera Ha TEOPETHYECKHE BONPOCHI OwWieTa, MPENoJaBaTeNb 3aJacT
JOTIOJTHUTENIbHBIE BOITPOCHI.

Pacnipenienenre BOMpoCcOB W 3aJaHHUi MO OmiieTaM HaXOAWUTCA B 3aKPBITOM ISt
CTYJCHTOB pekuMe. ExerofHo no IUCHUIUIMHE Ha 3acelaHuM Ka(eaphl yTBEPKAaeTcs
KOMIUIEKT OWJIETOB AJisi MPOBEACHHUS 3K3aMeHa MO AMCLHUIUIMHE. DK3aMEH SIBISETCS
HamOosee 3HAYUMBIM OIICHOYHBIM CPEIACTBOM M pEHIAOINIMM B UTOTOBOM OTMETKE
y4eOHBIX JOCTHKEHUHN CTYJCHTA.

Tunosoti e6apuaHm IK3dMEHAYUOHHO2O ounema



MuHucTepcTBO 00pa3oBaHus U HayKku Poccuiickoit @enepanun
®PI'BOY BO «bearopoackuii rocy1apcTBeHHbIN TEXHOJIOTHYEeCKH YHUBEPCHTET
um. B.I'. lllyxoBa»

HNHKeHepHO-CTPOUTEIBHBII HHCTUTYT
Kadeapa CMUuK

,Z[I/ICLII/IHJII/IHE[ ((KOMI’lbIOI’I’lepHOe Modeﬂupoecmue CcmpoumeilbHblX KOMNO3UYUOHHbIX MAmepualosy

IK3aMeHALUOHHBIN oniter No 1

1. CYH_IHOCTB mponecca MoACIUpPOBaHusA, YTO BKIHOYAET B ce0s ITOHATHE «MO,I[GJ'IB»?
2. OcobenHocTH MOJICIINPOBAHUSA CBOMCTB THIICOBBIX CHCTEM.

3. DKOHOMHUYECKas 11eJIECO00PA3HOCTh U TIEPCIICKTHBBI IPUMEHEHUSI MOJICITUPOBAHHUS CTPYKTYPHI
OETOHOB.

Paccmompeno u 00obpeno na sacedanuu kagedpsl XX.XX.XX 2 ApOMOKor Ne__

3aB. kadeapoit B.C. JlecoBuk

5.2.2. Ilepe4yeHb KOHTPOJBHBIX MATEPHAJIOB
JJISL 3AIIUTHI KYPCOBOTI'0 MPOEKTa/ KYpCcoBOil padoThI
He npenycMoTpeHO yueOHBIM TUTAaHOM.

5.3. TunoBbie KOHTPOJIbHBIE 32IaHUA (MATEPHAJIbI)
JJISl TEKYLero KOHTPOJISL B ceMecTpe

Tekymuii KOHTPOJb OCYIIECTBIISIETCS B TEYEHHE CEMECTpa MpU MPOBEICHUU
71a00pPATOPHBIX U MPAKTUYECKUX 3aHSITHM, UHIUBUIYATbHBIX JOMAIIHUX 3aJJaHUM.

IIpakTuyeckune 3aHATHS (ceMUHapBI) - coOeceoBaHUE MPOBOJIUTCS IO
BOITPOCAM HCIIOJB3YEMbIM JIJIs IOJATOTOBKH K 3K3aMeHy (Tabi. m. 5.2.1).

JlabopaTropHbie padoTsl. B 3amanusx k mabopaTopHbIM paboTaM, 0003HAYCHBI
IeTb M 33J]a4M, a TAK)KE METOJHUKHU IO MX PEIICHUIO MPU BBITOJTHCHUH JIA00PATOPHBIX
paoboT.

3amura J1a00paTOpHBIX pabOT BO3MOXHA IMOCJIE€ TPOBEPKH MPABMIBHOCTH
BBITIOJIHGHUS 3aJaHuss W O(OpPMIICHHMS OTdYeTa. 3alluTa MpPOBOAMUTCS B  (Qopme
cobeceqoBanus (yCTHOTO OIpoca) TMpenojaBaTedss CcO CTYJACHTOM IO TeMe
nabopaTopHOit paboThl. [IpuMepHBIN TTepeUYeHh KOHTPOJBHBIX BOIPOCOB JJIS 3aIUTHI
1ab0paTOPHBIX PadOT MPEACTABIICH B TAOJMIIE.

[TpumepHBIii TIepeYeHb KOHTPOIBHBIX BOIIPOCOB ISl COOECETOBAHUS

Ne Tema 1aboparopHoii paboTHI KOHTpobHBIE BOIPOCHI
1. Pazpabotka popmanbubix mogeneit | 1. Uto mpezncrasisier coboit CTpykTypa OeToHa Kak
Pa3IUYHBIX CTPOUTEIBHBIX 00BEKTa MOJICITUPOBAHUS?
KOMITO3MTOB M MPOIIECCOB MX CUHTEe3a: | 2. UTo mpeacTaBisitoT coO00i CBOMCTBA OETOHA Kak




Tewma mabopatopHOit paboTHI

KonTposbHbIE BOPOCH

IJIAHUPOBAHUE SKCIIEPUMEHTA

00BEeKTa MOJICITUPOBAHUS?

3. Bo3aMokHbBIE METO/BI OTIMCAHUS COCTABIISIONINX
0eTOHOB MPpU GOPMUPOBAHUU MOICITH.

4. Oco0EHHOCTH B3aUMOAEUCTBUS COCTABIISFOIIINX
0eTOHOB MPU GOPMUPOBAHUU KOHEUHOU CTPYKTYPHI.
5. JlonyieHust IpUMeHseMble ITPU MOJEIMPOBAHUU
CTPYKTYpbI OETOHOB.

6. OCHOBHBIE CIIO)KHOCTH MOJICJIMPOBAHUS
CTPYKTYpbI OETOHOB.

7. OT uero 3aBUCUT KOJIMYECTBO BAPbUPYEMBIX
(hakTOpOB, KaK OHO BIMSIET HA TOYHOCTh U
TPYAOEMKOCTH MOJIENH?

8. CBs13b 0COOCHHOCTEH MO/ICTMPYEMOTO CBOMCTBA
U KOJIMYECTBA YPOBHEH BapbUPOBaHUS ApaMETPOB
MOJICIIH.

9. Ilopsinok cocTaBieHus MJIaHa U MaTPULIBI
TJIAHUPOBAHUS DKCIIEPUMEHTA.

[TpoBeneHue SKCIEpUMEHTA C
NPUMEHEHHEM METOJIa
MaTeMaTU4ECKOTO TUNIAHUPOBAHMUS JIIS
cOopa TaHHBIX O MOJICITHPYEMBIX
CBOMCTBax

1. Yto Takoe napameTpuuecKasi MOAeIb
CTPOUTENIBHOTO KOMIIO3UTa?

2. Kakue 3a1aul MOTYT ObITh pEILIEHBI 32 CUET
NPUMEHEHHS TapaMEeTPHUIECKOT0 MOJICITUPOBAHUS
CTPOUTENBHBIX KOMIIO3UTOB?

3. Bo3MOXKHBIE ITyTH U3BJICUCHHSI SKOHOMHUYECKOTO
s dexTa OT IPUMEHEHHS] KOMIIbIOTEPHOTO
MOJICTTUPOBAHHUS.

4. OcoOeHHOCTH MOJICIMPOBAHUS CBOMCTB
THIICOBBIX CHCTEM.

5. OcobeHHOCTH MOAETUPOBAHUS LIEMEHTHBIX
CHCTEM.

6. IIpoBeneHue FKCIIEpUMEHTA C TPUMEHEHHEM
METO/1a MaTEeMaTHIECKOTO IJIAHUPOBAHUSI.

7. Kakue BBl IUTAHOB 3KCIIEPUMEHTOB MOT'YT OBIThH
MPUMEHEHBI JUTSl U3Y4eHHUS] KOMITO3UIIMOHHBIX
MaTepuanoB?

Maremarudeckasi U CTaTHCTHYECKAsT
00paboTKa pe3ysbTaToB
HKCIIEPHIMEHTA C TIOMOIIBIO
nporpammbel MS Excel

1. Kakasg MoJiel1b MOKET CUUTATLCS aAeKBaTHOM?
2. Kakue GaxkTopbl criocoOCTBYIOT MOTYYSHHIO
aJleKBaTHOUN Moenn?

3. Kak ocymiecTBUTh IPOBEPKY aJIeKBaTHOCTH
Moeun?

4. Yto Takoe kputepuii duiepa 1 ero NpuMeHeHne
JUTSL OLICHKH a/IEKBaTHOCTU MoJienn?

5. KoppensioHHbIH aHann3 MOJTy4YeHHON MOIEIH.
6. Uto Takoe perpecCHOHHBIN aHAIN3?

7. Buj 1 KOTUYECTBO YJICHOB YpaBHEHUS
perpeccum.

8. BO3MOXXHOCTH yIIPOIIEHUs YpaBHEHUS
perpeccum.

9. Ilopsiiok pacueTta KO3 UIIMEHTOB PETPECCUU C
noMonipo mporpammel Excel.

IIporpammupoBaHue, BU3yaau3anus U
aHaJn3 MOJIYYEHHON MOJIETH,
MMOJATOTOBKA JOKJIaJ0B Ha
KOH()EPEHIIMIO MOJIOBIX YUEHBIX.

1. [IpeacraBienre KOMIBIOTEPHON MOJIETU B
HaIISITHOM JUTsl yesioBeka (opme.

2. [TocTpoeHre MOBEPXHOCTEN HILTIOCTPUPYIOIIUX
COBMECTHOE JICHCTBHUE ABYX (DAaKTOPOB.




Tewma mabopatopHOit paboTHI

KonTposbHbIE BOPOCH

3. OnTuMu3anus U3y4aeMoi CUCTEMBbI MTyTEM
aHaJIn3a MOJEIIH.

4. Onpenenenue 6€30MacHbIX AUANa30HOB
BAPbUPOBAHUS TEXHOJOTHYECKHUX [TapaMeTPOB
CUCTEM Ha OCHOBE UX KOMIIBIOTEPHOU MOJIEIIH.

5. Ucnonp3oBaHne KOMIBIOTEPHBIX MOJETEH [
ONITUMU3AIMH ITPOU3BOJICTBA KeNE300€TOHHBIX
U3IEINN.

6. [IlpuMeHeHne KOMITBIOTEPHOTO MOJICIIUPOBAHUS
IIPU IPOBEJICHUH HAYYHBIX MUCCIIEI0BAHUM

5.4. Onucanue KPUTEPHUEB OLICHUBAaHUSA KOMHeTeHHI/Iﬁ U IIIKAJbI OICHUBAaHUA

HpI/I HpOMG)KYTO‘-IHOﬁ aTTcCTalu B (1)OpM€ 9K3aMCHaA, UCIIOJIB3YCTCA CIACAYIOIasa
IIKaJIa OICHUBAHWA: 2 — HCYAOBJICTBOPUTCIILHO, 3 - YAOBJICTBOPHUTCIIBHO, 4 — Xopomo,

5 — orsmuHoO.

Kpurepusimu onieHnBaHus JOCTUKEHNN ITOKA3aTEIIEH SBISIOTCS:

HanmeHnoBanue Kputepuit onienuBanus
IIOKAa3aTelIst OLICHUBAHNS
pe3yiibTaTa 00y4YeHHUS 110
JHACIUIUINHE
3HaHus LIETM, TPUHIUIBEI pa3padOTKH U CIIOCOOBI MPUMEHEHHsT KOMIBIOTEPHBIX MOJENEH B cdepe
pa3paboTKH, MPOU3BOACTBA U PUMEHEHNUSI CTPOUTENBHBIX MaTepHaJIoB
WHCTPYMEHTHI, METO/Ibl, NIPaBHJIA 00ECTICUECHHS MX aJcKBaTHOCTH M IIPHEMIIEMOH TOYHOCTH
MOPSIIOK MPOBE/ICHHS PETPECCHOHHOTO aHAIN3a COOpaHHbIX JaHHBIX C TTOJyYeHHEM
ypaBHEHHS 3aBUCHMOCTH | TIPOBEPKH €r0 Ha a/IeKBaTHOCTH € ITOMOIIBIO TIporpaMmbl MS
Excel u ¢pyHKIIMOHATIEHBIX aHATIOTOB
Ymenust BBIOMpATh ONTUMAIBHBIA BU/I KOMITBIOTEPHON MOZIENH IS PELIEHHS] TOCTaBJIEHHON 331291
OCYIIECTBIISITE 0O0CHOBAHHBIN BBIOOP MaTeMaTHYECKOW OCHOBBI Pa3padaThIBAEMON MOJIEIIH,
JIMAIa30H BapbUPOBaHUsI €€ BXO/IHBIX U BBIXOJIHBIX IIapaMETPOB
NPOU3BOJIUTH HEOOXOIMMYI0O MaTeMaTHUYECKYIO OIICHKY a/IeKBATHOCTH M JIOCTOBEPHOCTH
NOJIy4EHHOU MOZAEIH
Hagbiku MPaKTUYECKMM  HABBIKAMH MOJICJIMPOBAHMSI CBOWCTB CHUCTEM Ha OCHOBE pPa3JIMYHBIX
BSDKYIIIMX, B YACTHOCTH aHAJIM3a 1 BEIOOpA BXOIHBIX M BBIXO/IHBIX APAMETPOB
MPAaKTUYECKUM HAaBBIKAMH PAIMOHAIBHOTO cOOpa MHPOPMAIIUH O MOJECITUPYEMOM CUCTEME
3a cuéT MPUMEHEHHs] MeTO/]a MaTeMaTHIECKOT0 INITAaHUPOBAHMS SKCIIEPUMEHTA
HaBBIKAMU CO3/IaHUs KOMIIBIOTEPHOH MOJENM Ha OCHOBE IOJYYEHHBIX MaTeMaTHYECKHX
3aBHCHMOCTEHl M MPaKTUYECKOTO INPUMEHEHHWE MOJEIH Il ONTUMH3ALUHM H3YdaeMOro
MPOLIECCa MU SIBIICHUSL.
O]_IeHKa npenoaaBarcjicM  BBICTABIIACTCA  HMHTCTPAJIbHO C y‘IéTOM BCEX
Iokazareiei u KpUTCPHUCB OICHUBAHUA.
Ornenka c(hOpMHUPOBAHHOCTH KOMITCTCHITUH 110 MOKa3aTeI0 3HAHHUS.
Kpurepuit YPpOBEHb OCBOEHHS U OLICHKA
2 3 4 5
Henu, npuHUIUIBL He 3naer nenu, 3Haer 1enu, 3Haer uenu, 3Haer uenu,
Pa3pabOTKH U CIIOCOOBI TIPUHIMIIBL TIPUHIMIIBL TIPUHIMIIBL TIPUHIIMIIBL
IIPUMEHEHUS pa3paboTku u pa3paboTku u pa3paboTku u Ppa3paboTKu U
KOMIIBIOTEPHBIX MOJIEIEH B | CIIOCOOBI CIIOCOOBI CIIOCOOBI CII0CcO0bI
cdepe pa3padboTky, MIPUMEHEHHUS MIPUMEHEHHUS MIPUMEHEHHUS MPUMEHEHHUS
MIPOU3BOACTBA U KOMIBIOTEPHBIX KOMIBIOTEPHBIX KOMIIBIOTEPHBIX KOMIBIOTEPHBIX
MIPUMEHEHNS CTPOUTETIBHBIX | Mojenei B cepe Moenel B chepe Mojenel B chepe MoJenel B chepe
MaTepualioB pa3paboTKH, pa3paboTKH, pa3paboTKH, pa3paboTKw,
TIPOU3BOACTBA U TIPOU3BOACTBA U TIPOU3BOACTBA U MPOU3BOACTBA U
TIPUMEHEHHUS TIPUMEHEHHUS TIPUMEHEHHUS NIPUMEHEHHUS




CTPOMTENBHBIX CTPOMTENBHBIX CTPOMTEIBHBIX CTPOUTEIBHBIX
MaTepHaoB Marepuanos. He MaTepHaloB. MaTepHaJioB.
HOJHOCTHIO BiiaxeeT | OTBeTmI Ha [TpaBmiibHO
TEOPETUYECKUM TEOPETUYECKUE OTBEYaeT Ha
MaTepHanoM BOIIPOCHI C JOTIOJTHUTEIbHBIE
HEOOIBIITIMHA BOTIPOCHI.
HETOYHOCTSIMH
WHCTpyMEHTBI, METOMIBL, He 3naer 3HaeT HHCTPYMEHTHL, | 3HaeT 3HaeT HHCTPYMEHTHL,
npaBuiIa 00eCHeUeHNs HX WHCTPYMEHTBHI, METO/IBI, HpaBIIIa HWHCTPYMEHTBHI, METOJIBI, IPaBHIIa

aJICKBAaTHOCTU U
HpPIeMJ'IeMOﬁ TOYHOCTH

METO/IbI, TpaBUiia
o0ecreueHns ux

o0ecreueHns ux
aZIeKBaTHOCTH U

METO/IbI, TpaBUIia
ob0ecrieueHns ux

obecreyeHus ux
aJIeKBaTHOCTU U

a/IeKBaTHOCTHU U IpueMiIeMoin a/IeKBaTHOCTHU U pueMiIeMoit
IpueMiIeMoin TOYHOCTH, TIPY 3TOM | IIpUeMIIEMOM TOYHOCTH.
TOYHOCTH OH MOXET He 3HaTh ToyHoctH. [Ipn Hcnons3yer B
JeTaNei, 1oMmycKaeT | OTBETE Ha BOIIPOCHI | OTBETE
HEJIOCTaTOYHO oOygaromuics JOITOJIHUTEIIbHBIH
MIpaBUIIbHbIC JOIyCKaeT Mmarepuai, 6e3 Tpyaa
(OpMyITHPOBKHY U HECYIIIECTBCHHBIC OTBEYACT Ha
CYIIECTBEHHBIE HETOYHOCTH. JIOTIOTHUTENbHBIC
MIOTPEITHOCTH BOIIPOCHI.
[opsinox npoBeaeHUs He 3naer nopsaok 3HaeT nopsI0K 3HaeT MOpSAOK 3HaeT nopsAaoK
perpeccuOHHOrO aHaIN3a MIPOBEACHUS MIPOBEACHUS HpOBEICHUS IIPOBEACHUS
COOpaHHBIX JaHHBIX C PErpeccuoHHOTO PErpeccuoHHOTO PErpeccCHOHHOTO PerpeccuoHHOTO

MOJTy4YEeHHEM YPaBHEHUS
3aBHCHMOCTH U MPOBEPKH
€ro Ha aIeKBaTHOCTb C
TIOMOILBIO TIporpamMmbl MS
Excel u ¢pyHkimonanbHbIx
AHAJIOrOB

aHaM3a COOpaHHBIX
JIAHHBIX C
MOJTyYeHHEM
ypaBHEHHsI
3aBHCHMOCTHU U
MPOBEPKH €To Ha
aJICKBATHOCTH C
TIOMOLIBIO
nporpamMmbel MS
Excel u
(YHKLIMOHAIBHBIX
aHAJIOroOB

aHaIM3a COOPaHHBIX
JIAHHBIX C
MOTy4YEeHHEM
ypaBHEHHsI
3aBHCHMOCTHU U
MPOBEPKH €T0 Ha
aJICKBATHOCTH C
TIOMOLIBIO
nporpamMmbel MS
Excel u
(YHKIMOHATBHBIX
QHAJIOTOB, TIPH ATOM
OH MOJXET He 3HaTh
JieTanel, 0ImyCcKaeT
HEZOCTaTOYHO
NpaBHJIEHbIC
(hOpMYIHPOBKH U
CYLLIECTBEHHBIC
HOTPEILIHOCTH

aHaIN3a COOPaHHBIX
JIAHHBIX C
HOJTy4eHUEM
ypaBHEHHsI
3aBHCHMOCTHU U
MPOBEPKH €T0 Ha
aJICKBaTHOCTH C
MIOMOLIBIO
nporpamMmbel MS
Excel u
(YHKIMOHAIBHBIX
aHasnoros. [Ipu
OTBETE Ha BOIIPOCHI
obydaromuics
JIOIyCKaeT
HECYIICCTBCHHBIC
HETOYHOCTH.

aHaJM3a COOpaHHBIX
JIAHHBIX C
MOJTy4eHUEM
ypaBHEHHUS
3aBUCHMOCTHU H
MPOBEPKH €TO Ha
aJIeKBaTHOCTB C
MOMOUIBIO
nporpamMer MS
Excel u
(YHKLIHOHAIILHBIX
AHAaJIOTOB.
Hcnonb3yer B
OTBETE
JIOTIOJTHUTEIIbHBIN
Mmarepuai, 6e3 Tpyaa
OTBEYaeT Ha
JIOTIOJTHUTENbHEIE
BOIIPOCHI.

Onenka chopMUPOBAHHOCTH KOMITIETCHIIUH MO MOKa3aTe0 Y MEHUS

Kpurepnit

YPOBCHL OCBOCHUA U OLICHKA

2

3

4

5

BBIOMPATh ONTHMATHHBIH
BHJI KOMIIBIOTEPHOI MO/IETTN

He ymeer BIOupars
OINTUMAaJILHEINA BH]T

Ymeer BbIOMpaTh
OINTUMAaJILHBIN BH]T

YmeeT BHIOUpATh
OINTUMAaJILHBIN BH]T

YmeeT BEIOUpaTh
OINTUMAJILHBIN BHJT

JUISL pELIECHUS] [TOCTaBJIEHHON | KOMIIBIOTEPHON KOMIIBIOTEPHOI KOMIIBIOTEPHOI KOMIIbIOTEPHOI
3a71a4n MOJISITH IS MOJISITH IS MOJISITH IS MOJITH JUTS
peleHns perenus penieHus pereHus
NIOCTaBJICHHON NIOCTaBJICHHON NIOCTaBJICHHON IIOCTaBJIEHHOM
3aaun 3anauu. [Ipu oTBeTe | 3amauu, HO 3a/lauu, CChbUIAsCh
Ha BOIPOC JIOITyCKaeT MIpHU 3TOM Ha
oOyyarommuiics HECYIIECTBEHHBIE HOpMAaTHBHbIE
JIOITYCKaeT HETOYHOCTH B JIOKYMEHTHI U
cepbE3HBIE ONIMOKH, | OTBETE HA BONPOCHL | JOTOJHHUTEILHYIO
HETOYHBIE mutepatypy. He
(hOopMYITHPOBKH, 3aTPyIHAETCS C
omnboYHOe OTBETOM Ha
HCIIOJIb30BaHUE JIOTIOJTHUTEIIbHBIE
TEPMUHOB BOIIPOCHI
OcCymIecTBIISATh He ymeer Ymeer Ymeer Ymeer




000CHOBaHHBIH BBIOOD OCYIIECTBIIATh OCYIIECTBIIATh OCYLIECTBIATh OCYLIECTBIISTh
MaTeMaTUYECKOI OCHOBBI 000CHOBaHHBIN 000CHOBaHHBIN 000CHOBaHHBIN 000CHOBaHHBIN
pa3pabaTeIBacMOI MOJIEIH, BEIOOD BBIOOD BBIOOD BBIOOD
JIMaIa30H BapbUPOBAHUA €€ | MareMaTU4eCKOi MaTeMaTUYECKON MaTeMaTUYECKOU MaTeMaTUYECKOU
BXOJHBIX 1 BBIXOAHBIX OCHOBBI OCHOBBI OCHOBBI OCHOBBI
apamMeTpoB pa3pabatbiBaeMoi pa3pabatbiBaeMoi pa3pabaTeiBaeMOi pa3pabaTbiBaeMOi
MOJIENH, TaIa30H MOJIEINH, THaIa30H MOJIENH, THAa30H MOJIENH, THAIa30H
BapbUPOBaHUS €€ BapbUPOBaHUS €€ BapbUPOBaHUS €€ BapbUPOBaHUS €€
BXOJTHBIX BXOJTHBIX BXOJTHBIX U BXO/IHBIX 1
BBIXOJTHBIX BBIXOJTHBIX BBIXOJTHBIX BBIXO/IHBIX
rapameTpoB IapamMeTpoB, IpU rapameTpoB, HO apaMeTpoB.
9TOM OH MOXET He JIOITyCKaeT ITocnenoBarensHoO,
3HaTh JeTaneil, HECYIIIeCTBECHHBIE UCUEPIBIBAIOIIE U
JOIyCKaTh HETOYHOCTH B 4ETKO
HEJIOCTATOTHO OTBETE Ha BONPOCHL. | OOOCHOBHIBAET
MIpaBUIIbHbIC MIPUHSTHIC PEIICHNUS,
(hOpMYIHPOBKH U CBOOOTHO
CYIIECTBEHHBIE YBSI3BIBACT TEOPHIO C
TIOTPEITHOCTH MIPaKTHKOH, HE
3aTpyAHAETCS ¢
OTBETOM IIpU
BHUJOU3MCHCHUU
3alaHui
IIpousBonuts He ymeer YMeeT npou3BOAUTH | YMeEET NIPOU3BOIUTE | YMeEET IPOU3BOAUTH
HE00X0IMMYIO IIPOU3BOIUTH HE00XO0IMMYIO HEO0O0X0ANMYO HEo0X0IUMYIO
MaTeMaTHYECKYIO OLCHKY HE00XO0IMMYIO MaTeMaTHYECKYIO MaTeMaTHYECKYIO MaTeMaTHYECKYIO
aJIeKBaTHOCTU 1 MaTeMaTHYECKYIO OLICHKY OLICHKY OLICHKY
JIOCTOBEPHOCTH TOTyIEHHON | OLCHKY aJIeKBaTHOCTU 1 aJIeKBaTHOCTHU 1 aJIeKBaTHOCTH 1
MOZENHN aJIeKBaTHOCTU 1 JOCTOBEPHOCTH JOCTOBEPHOCTH JOCTOBEPHOCTH
JOCTOBEPHOCTH TIOTyIeHHON MOJIENH. | MOJy<I€HHON MOJIENH, | MOJy4EHHON MOJEIH,

HOJ'Iy‘ICHHOﬁ MOJOCIN

IIpu otBete Ha
BOIPOC
oOydaromuics
JIOIyCKaeT
CepbE3HBIE OMMOKH,
HETOYHBIE
(bopMyIHPOBKH,
omudoYHOe
HCTIOBb30BaHUE
TEPMUHOB

HO JOIyCKaeT
HECYILIECTBEHHbIE
HETOYHOCTH B
OTBETE Ha BOIIPOCHI.

CCBUTAsICH TIPH STOM
Ha HOpMAaTHUBHBIC
JOKYMEHTEI 1
JIOTIOTHUTETHHYIO
nutepatypy. He
3aTpyAHSAETCS C
OTBETOM Ha
JOTIOTHUTEIHHEIC
BOTIPOCHI

Ouenka c(hopMHUPOBAHHOCTH KOMIIETEHIINH 0 Moka3aTento HaBbiku

Kputepuit YPOBEHBb OCBOEHMSI M OLIEHKA
2 3 4 5
[pakTyeckum He Bnapeer Brnaneer Bnaneer Bnaneer
HaBBIKAMHU MPaKTUYECKUM HPAKTUYECKIM HPAKTUYECKUM HPAKTUYECKUM
MOJIETIMPOBAHKSA CBOUCTB | HABBIKAMH HaBBIKAMHU HaBBbIKaMHU HaBbIKaMHU
CHCTEM Ha OCHOBE MOJIETIMPOBAHHS MOJICTIMPOBAHHS MOJIETIPOBAHUS MOJIETIMPOBAHHS

Pa3INYHBIX BSDKYIINX, B
YaCTHOCTH aHAIN3a U
BBIOOPA BXOJHBIX U
BBIXOAHBIX IAPAMETPOB

CBOMCTB CUCTEM Ha
OCHOBE Pa3JIMYHBIX
BSDKYIIHX, B
YaCTHOCTH aHaJIN3a 1
BBIOOPA BXOJIHBIX U
BBIXOIHBIX
rapameTpoB

CBOMCTB CHUCTEM Ha
OCHOBE Pa3JIUYHbIX
BSDKYIIHX, B
YaCTHOCTH aHaJIn3a 1
BBIOOPA BXOJHBIX U
BBIXOIHBIX
TapameTpoB, HO
UTHOPUPYET
CYILIECTBEHHBIE
JleTaju, 10IyCKaeT
HETOYHOCTH

CBOMCTB CUCTEM Ha
OCHOBE PA3JIMYHbIX
BSDKYIINX, B
YaCTHOCTH aHaJIn3a u
BBIOOPA BXOJHBIX U
BBIXO/IHBIX
apaMeTpoB,
YUYUTBIBAET
OCHOBHBbIC
CYILIECTBEHHBIE
JIeTalik, HO
JIOITyCKaeT
HECYIIECTBEHHBIE
MIOTPEITHOCTH B
OTBETE Ha BOIIPOC

CBOMCTB CHCTEM Ha
OCHOBE Pa3JIMYHBIX
BSDKYIINX, B
YaCTHOCTH aHANN3a
BBIOOPA BXOJIHBIX U
BBIXOJTHBIX
[apaMeTpOoB.

IIpu oTBeTE Ha
BOIIPOC
oOygaromuics
CCBhUIAETCs Ha
JIUTEpPaTypy U
HOpMaTUBHbIE
JIOKYMEHTBI.

He 3aTpynusiercs ¢




OTBCTOM Ha

JIOTIOJTHUTENbHBIC
BOIIPOCHI.
[IpakTryeckum He Bmaneet Bnageer Bnageer Bnageer
HaBBIKAMHU MPaKTHYECKIM MPaKTHYECKUM MPaKTHYECKIM MPaKTHIECKIM
parroHanbpHOTO cOopa HaBBIKaMHA HaBBIKaMHA HaBBIKaMHU HaBBIKaMHU
nH(OpManuH 0 paLOHAIBHOTO paHOHAIILHOTO PaIOHAIBHOTO PpaLOHAIBHOTO
MOJICTTPYEMO CHCTEME cbopa nadopmanmm o | cobopa uabOopMaIK 0 | cOopa mHPOpPMAIHHK O | cOopa HHPOPMAIIHH O
3a CU€T NPUMEHEHUS MOJENUPYEMOI MOJENUPYEMOI MOZENUpPYyeMOil MOZENUpyeMoit

MCTOJa MAaTEMaTHYCCKOT'O

CUCTEME 3a CUET

CHCTEME 3a CUET

CHCTEME 3a CUET

CHCTEME 3a CUET

IUIAHUPOBAHUS IIPUMEHECHUS METOJa | NPUMEHECHUS METOJa | IIPUMEHEHUS METoJa | NPUMEHEHUS METOIa
3KCIIEpUMEHTA MaTeMaTUYECKOrO MaTeMaTUYECKOrO MaTEMAaTUYECKOrO MaTeMaTUYECKOrO
IUIAHUPOBAHUS IUIAHUPOBAHUS IUTAaHUPOBAHUS IUTAaHUPOBAHUS
3KCIIEpUMEHTA SKCIICPUMEHTA, 9KCIIEPUMEHTA, IIPU JKCIIEpUMEHTA.
OJTHAKO JOIYCKaeT OTBETE Ha BONPOC Hcnone3yer B oTBETE
HETOYHOCTH U HE MOJKET JOITyCKaTh JIOTIOJTHUTENbHBINA
3HAET JeTajeH HeOoITpIIHe MaTepuali, 6e3 Tpyna
HETOYHOCTHU OTBEYaeT Ha
JIOTIOJTHUTENbHEIE
BOTIPOCHI.
HaBpikamu co3nanus He Bnapeer Brnaneer HaBbIKaMHu Brnaneer HaBbIKaMu Brnaneet HaBbIKaMHu
KOMIIBIOTEPHOU MOJEIN HABBIKAMU CO3JaHUS | CO3AAaHUS CO3/1aHusL CO3/1aHusL
Ha OCHOBE ITOJIy4YE€HHBIX KOMIIBIOTEPHOI KOMIIBIOTEPHOI KOMIIBIOTEPHOI KOMIIBIOTEPHOI
MaTeMaTUYECKUX MOJIENIY Ha OCHOBE MOJIENIY Ha OCHOBE MOJIEJI Ha OCHOBE MOJIEJI Ha OCHOBE
3aBUCUMOCTEU U IIOJIy4EHHBIX IOJIyYEHHBIX MOJIy4EHHBIX IIOJIy4EHHBIX
IIPAKTUYECKOTO MaTeMaTUYECKUX MaTeMaTUYECKUX MaTEMAaTUYECKUX MaTEMaTHYECKUX
NPUMEHEHNUE MOJENH [ 3aBUCUMOCTEH U 3aBUCUMOCTEH U 3aBUCUMOCTEN U 3aBUCUMOCTEN 1
ONTHUMU3ALUI MIPAaKTHYECKOTO MIPaKTHYECKOTO MPaKTHIECKOTO MPaKTHIECKOTO

H3y4qacMoro rpornecca
NI ABJICHUA.

MIPUMCHCHUEC MOJCIN
JJI OIITUMU3 AU
HU3y4qacMoro rpornecca
WJIN ABJICHUA.

MIPUMEHEHNE MOJEIH
JUISL ONITUMU3ALIIH
H3y4aeMoro npouecca
WU SIBJIEHUS], HO
UTHOPHUPYET
CYLLECTBEHHbIE
JleTalld, 10IIyCKaeT
HETOYHOCTH

TIPUMEHEHHE MOJICTH
JUTSL ONTUMHA3AIHN
H3y94aeMOoro mporecca
WA SIBJICHWS,
YYUTHIBACT
OCHOBHBIE
CyIIIeCTBEHHBIE
JI€TaJH, HO
JIOTTyCKaeT
HECYIIIECTBCHHbIE
MOTPEITHOCTH B
OTBETE Ha BOTIPOC

MPUMEHEHNE MOJIECTH
JUISL ONTUMH3ALMN
H3y4aeMoro mpouecca
WI SBJICHMUS.

IIpu oTBere Ha
BOIIPOC
oOy4aromuics
CCBLIAETCS Ha
JUTEpaTypy u
HOPMAaTUBHBIC
JIOKYMEHTBI.

He 3arpynnsercs c
OTBETOM Ha
JIOTIOJIHUTENbHEIE
BOIPOCHI.

N YYEBHO-METOINUYECKOE OBECIIEYEHHUE

6. MATEPUAJ/IBHO-TEXHUYECKOE

6.1. MaTepuajJibHO-TeXHUYECKOE ODecneyeHmne

HaunmenoBaHue cneruaibHbIX
MOMEIIICHUN U MOMEIICHUN JUIA
CaMOCTOSTENIbHON pabOThI

OcCHAaIEHHOCTD CIEUAILHBIX TOMEIIECHUN U
MOMEIIEHUN JIJII CAMOCTOSTENIbHONU PabOoThI

1. | Jlaboparopus, YK2 201

CraHaapTHBIA KOMIUIEKT JaO0OPaTOPHOTO
o0opy10BaHUs, IEPEHOCHAS WIIH
CTallMOHApHAs TEXHUKA JIJISl IEMOHCTPAIUH
IIPE3CHTALUN.

2. JlexkumonHasa
213, T'YK 105

ayJIuToOpHsl,

YK2

IlepeHocHass WM cranuMoHapHas TEXHUKA
JUISL IEMOHCTPALMY NTPE3EHTALAN.

3. | YK2 207

[Homemmenue

A | -




CaMOCTOSITEIIbHOM pa6OTBI
CTYACHTOB

6.2. JInnen3noHHoOe ¥ CBOOOHO PaclpoCcTPaHsieMoe IPOrPaMMHoOe o0ecreuyeHue

Ne [TepedeHp JIMIIEH3NOHHOTO MPOTPAMMHOTO PexBHU3UTHI MOATBEPIKIAIOIIETO IOKYMEHTA
o0ecreyeHus.
1 [TakeT oducHbIXx mporpamm Microsoft | Jlunensus: 31401445414 ot 25.09.2014
Office 2013

6.3. IlepevyeHnb yueOHBIX U3JAHUH M Y4eOHO-METOAUYECKMX MATEPHAJIOB

I. Tymuk H.B. KommnbroTepHOe MOJEIMpOBaHUE [DIEKTPOHHBIN pecypc]|

yueOHoe mocodue / H.B. Tymuk. — DNEKTpOH. TEKCTOBbIE AaHHble. — (Caparos:
By3oBckoe oopazosanue, 2013. — 230 c.
2. 3EHKUH, B.W. IIpaktnuecknii Kypc MaTEMaTUYECKOTO

Y KOMITbIOTEpHOTrO MozenupoBanus [TekcT] : yueOHO-TIpakTuyeckoe nocooue / 3eHKUH
B. 1. - Kanununrpan : Poccniicknii TOCyJapCTBEHHbIM YHUBEpPCUTET M. MiMManywiia
Kanra, 2006. - 152 c.

3. Cannmna  EN. Ontumuszanuss  camMooOpa3oBaHUSl  CpPEACTBaAMHU
KOMMYHUKATHBHBIX U MH(OPMaLMOHHBIX TexHoJoruil [Tekcr] : MoHorpadus / Canuna
E. U. - Mockga : Poccuiickuit yHuBepcUTET JpyxKObl Hapo10B, 2012. - 168 c.

4. HanunoB, A. M. Maremaruyeckoe M KOMIBIOTEPHOE MOJAEIMPOBAHUE
CJIOHBIX CUCTEM [DIEKTPOHHBIN pecypc] : yuebHoe mocodue / JlanmnoB A. M. - Ilensa

: IleH3eHCKUI TOCYIapCTBEHHBIN YHUBEPCUTET apXUTEKTYpPhl U CTpOUTENbCTBa, DBC
ACB, 2011. - 296 c.

6.4. IlepeyeHb HHTEPHET pPecypcoB, NPOGeCCHOHAIBHBIX 023 TaHHBIX,
UHGOPMALMOHHO-CIIPABOYHBIX CHCTEM

DIEKTPOHHO-0MOIMOTeUHas cucTeMa «JIaHby http://e.lanbook.com
DnekTpoHHO-0nbmoreyHas cucrema IPRbooks http://www.iprbookshop.ru/
OdurmanbHbIN CaliT KOMIaHUH http://www.consultant.ru/
"KoncynbrantlLiroc"
DneKTpOHHBIH KypHaI « HPpOpMaAITMOHHBIT http://www.snip.ru/
OFOJIETeHb — HOPMHUPOBAHUE U CTAHAAPTU3AIHS B
CTPOUTEIHCTBEY
Hay4Ho-TexHHuecKkas Ondimoreka http://elib.bstu.ru/

BI'TY um. B.I'. lllyxoBa

KubepiieHnHKa - HHTETPaTOp HAyYHO-TEXHHUYCCKON http://www.CyberL eninka.ru
uH(OpMAIUU CO CBOOOTHBIM JOCTYIIOM.

Poccwuiickuit nHPpOpMAIIMOHHO-HAYIHBIH IIEHTD, http://www.elibrary.ru
KaTaJIOT HAYYHBIX MyOJIUKAUH C YACTUIHO
CBOOOIHBIM JIOCTYIIOM K ITOJTHBIM TEKCTaM

MaTepUaJIOB.



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=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=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://elib.bstu.ru/
http://cyberleninka.ru/
http://cyberleninka.ru/

["ocynapcTBeHHBIM 00pa30BaTENbHBIN MOPTAJ CO
CBOOOJIHBIM JIOCTYNOM K YYEOHBIM U HAYYHBIM
Marepualiam

http://www.window.edu.ru



http://www.window.edu.ru/

7. YTBEPXKJIEHUE PABOYEN ITPOT'PAMMBbI

PaGouas nporpamma yrBepskaeHa Ha 20 /20 y4eOHBIHN roj

0e3 U3MeHeHH / ¢ U3MCHCHUAMMU, JOITOJIHCHUAMN

[IpoTokon Ne 3acenanus kKadeapbl OT « » 20

3aBeayromuii kadeapou

noamucs, DO

JAMpeKTop MHCTUTYTA

noanuck, PO



