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1. IVTAHUPYEMBIE PE3YJIBTATBI OBYYEHUS 11O JUCHUIIJIMHE

Kox n HaumeHnoBanue

HaunmeHnoBanue nokasaTens OLCHUBAHUA

Kareropus (rpynna) | Kox u naumeHoBaHue HWHJUKaTOpa pe3yabTata O0y4YCHUS 110 TUCIUILIHHE
KOMIICTEHITHA KOMMETCHITUH JOCTIDKEHUS
KOMIETCHINH
Ipodeccuonansusie | I1K-4 Criocoben [1K-4.1. ®opmynupyer | 3HATh: LM, IPUHIMIBI Pa3pabOTKH U

BBITIOJTHATE HAyYHBIC
HCCIICIOBAHHUS B
coepe
CTPOUTEIBHOTO
MaTepHaJIOBEICHUS

LIeNTH 1 3a/1a91
HccIeIoBaHusA B chepe
CTPOUTEINBEHOTO
MaTepHAIOBEICHUS

CTIOCOOBI PIMEHEHH KOMIBIOTEPHBIX MOJIETICH
B cepe pa3pabOTKH, IIPOU3BOACTBA H
TIPUMEHEHHS CTPOUTEIBHBIX MaTEPHAIOB
YMeTb: BBHIOMpPATh ONTUMAIBHBIN BAL
KOMITBIOTEPHOU MOJICIIH JIJISI PEIICHUS
MMOCTaBJICHHOM 3a1a4H

BiianeTn:pakTHYCCKUM HaBBIKAMH
MOJICIMPOBAHUS CBOMCTB CHCTEM Ha OCHOBE
Pa3IHYHBIX BSKYIIUX, B YACTHOCTH aHAJIM3a U
BBIOOpPA BXOJHBIX M BBIXOJIHBIX ITAPAMETPOB

ITK-4.6. PazpabatsiBaeT
(uzngecKkue u/
MaTeMaTH4eCKue
MOJIEITH UCCIIeYeMbIX
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

I1K-4.8.00pabaTsiBacT
pe3yabTaThI
HUCCIENOBaHUI U

MOy 4CHUSI
IKCIEPUMEHTAIILHO-
CTaTHYECKUX MOJIETICH,
OTUCHIBAIOLIHX
MOBEJICHUE
HCCIIEyeMOro 00beKTa

3HaTh: NOPSIIOK NPOBEACHHS PErpecCHOHHOTO
aHaM3a COOPaHHBIX JIAHHBIX C MTOJTyYEHHEM
ypaBHEHHS 3aBUCUMOCTH U ITPOBEPKH €TO Ha
aJIEKBaTHOCTH € ITOMOIIBIO TIPOrpamMMbl MS
Excel u ¢pyHKIMOHATEHBIX aHATIOTOB

YMeTb: MPOU3BOIUTH HEOOXOAUMYIO
MaTeMaTHYECKYIO OIIEHKY aJIeKBAaTHOCTH U
JIOCTOBEPHOCTH MOTyYEHHONH MOIEIH

Biagers: HaBbIKaMU CO3JaHUS KOMIIbIOTEPHOI
MOJIEJIH Ha OCHOBE TTOJTy4€HHBIX
MaTeMaTUYeCKUX 3aBUCUMOCTEH 1
MPaKTUYECKOT0 IIPUMEHEHHE MOJIENH ISt
OIITUMHM3AINH U3y4aeMOT0 MPOoLecca Wil
SIBJICHUSL.

2. MECTO JUCIIMIIVIMHBI B CTPYKTYPE
OBPA30BATEJIbHOM ITPOI'PAMMBI

1. Komnerenuusi 11K-4 CrmocoOeH BEHITIONHATH, HAayYHBIC HMCCICIOBAaHHS B cdepe
CTPOUTEIIBHOTO MaTEPUATIOBEICHUSA

JlanHas koMrieTeHIHs GopMHUPYETCsI CISTYIOIMMU TUCITUTUTMHAMH.

Cranus HaumMenoBanus quCHMIIIMHBI
1 Oc00EHHOCTH TEXHOJOTUN COBPEMEHHBIX KOMITO3UIIMOHHBIX MaTepUaIOB
1,2,3 [Tpon3BoACTBEHHAs HAYYHO-UCCIIEA0BATENbCKasi paboTa
2 Teopus u mpakTHKa pa3paOOTKH U 3aIyCKa HOBOT'O MPOIYKTA

Ocob6enHocTH TpaHchepa MHHOBAIIMOHHBIX HAHOTEXHOJIOT M

2
2

3alnyra HHTEIIEKTyalbHOM COOCTBEHHOCTH U ITATEHTOBEICHUE




2 HpaBOBOG oOecrneueHue I/IHTGJIJIGKTyaHBHOﬁ COOCTBEHHOCTH

3 KommbroTepHoe  MOJEIMPOBAHUE CTPOUTENBHBIX  KOMITO3UIIMOHHBIX
MaTepuajioB
4 [Tpou3BoACTBEHHAS NMPEIAUILIOMHAs TPaKTUKa (4)

4 3amuTa BBITYCKHOW KBaTU(UKAIMOHHONW pabOThI, BKIOYAs MOATOTOBKY
K MPOoLEIype 3alIUThl U TPOLIEAYPY 3alTUTHI (6)

3. OFbEM JUCHUIIJIMHBI

OO0mmas Tpy1I0eMKOCTh TUCITUILTAHBI COCTABIISACT 4 3a4. equHUIIbI, 144 gaca.

PopMa NpOMEKYTOUHOM aTTECTAIIMU JK3aMEH

Bun yae6HO# paboThI Bcero Cemectp
4acoB Ne 3
OO01mast Tpy10eMKOCTh TUCIUTUINHBI, 9ac 144 144
KonTakTHasi pabora (ayauTOpHbIE 3aHATHS), B T.Y.: 12 12
JICKIINU 4 4
71a00paTOpHBIS 6 6
PAKTUUECKHE - -
TPYIIIOBBIE KOHCYJIBTAIIMH B TIEPHO]] TEOPETUUECKOTO O0YUCHUS U ) )
POMEKYTOYHOM aTTECTAIMH
CamocrosiTe/ibHasA padoTa CTY/A€HTOB, BKJIIOYAs HHAUBUIYAJIbHbIE 132 132
U TPYIINOBbIe KOHCYJIbTAIIUH, B TOM YHCJIe:
KypcoBoit npoekT - -
Kypcosas pabora - -
PacueTtHO-rpaduueckoe 3aganue - -
WunuBuayanbHOE TIOMAIITHEE 33]aHUe 9 9
CamocTtosTenbHas paboTa Ha MOATOTOBKY K ayIUTOPHBIM 3aHATHIM ]7 ’7
(JlekumH, TpaKTUUECKHE 3aHsITHS, 1a00paTOpHbIE 3aHITHSI)
DK3amMeH 36 36

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

4. COJIEP’)KAHUE JUCIHATLITAHBI

4.1 HammeHOBaHUe TeM, UX COAEPKaHNEe U 00beM

O0beM Ha TeMaTHYECKUN pa3ie Mo
BUJIaM Y4eOHOM HATPY3KH, Yac
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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 05 0 - 7
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 0.5 0 - 7
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 MOJCIIMPOBAHUA B HACTOALICC BPCMA,
TCHACHLIUNU C€ro pa3BUTUA; HUCTOPpHUA MOACIHMPOBAHUIA
CTPYKTYPbl H CBOMCTB CTPOUTCIIbHBIX KOMIIO3UTOB,
OTpI/IIIaTe.HBHHﬁ OIIBIT IMPUMCHCHU METOJa
MOJICIINPOBAHUA Q)HSI/I‘ICCKI/IX 00BEKTOB U IIpoucccoB

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

OcHOBHbBIE BHJBl KOMIIBIOTEPHOTO MOJAEIMPOBAHUS; 05 0 — 7
BO3MOXXHBIE 3aJjaud W LEJIH; IIOCTAaHOBKAa 3aJauy, ’
ompezercHue OO0BEKTa MOJAENMPOBAHUA; pa3paboTKa
KOHLENTYaJlbHOW MOJENH, BBIABICHUE OCHOBHBIX
JJIEMEHTOB  CHCTEMBl M JJIEMEHTAPHBIX  aKTOB
B3aUMOJICHCTBUS; (popManu3alus MOJAEIH; CO3JaHHe
QJIrOpUTMa M HalMCAHUE NPOrpaMMbl; IUIAHUPOBAHUE U
IIPOBEJICHUE KOMIIBIOTEPHBIX JKCIIEPUMEHTOB; aHAJIN3
U UHTEpIpeTalys pe3yabTaToB; OrPAaHUYEHUS MPHU
IIPUMEHEHUH MeToJa KOMIIBIOTEPHOIO U
MaTeMaTHYECKOr0 MOJEIUPOBAHMS.

4. Oco0eHHOCTH MOJIeJIMPOBAHNUS CTPYKTYPbI U CBOICTB 0€TOHOB

CtpykTypa 1 cBOHCTBa O€TOHA KaK 0OBEKTHI 05 2 — 20
MO/JICIIMPOBAHUS; METOJIBI OTIMCAHMS COCTABIISIOIINX ’

OCTOHOB IpH (OPMHUPOBAHUH MOJICIIH; OCOOCHHOCTH
B3aMMOJICHCTBHSI COCTABIISIFOIINX OETOHOB IIPH
(bopMUPOBaHUM KOHEYHOUN CTPYKTYPBI; JOMYIIECHUS
MPUMEHSIEMBIE TIPH MOJICITUPOBAHUH CTPYKTYPHI
0ETOHOB; BO3MOXHbIE PUCKH MPUMEHEHUS METOAa
MOJICIIMPOBAHUS CTPYKTYPHI OETOHOB, HX MPHUYUHBI,
MyTH CHUKEHHSI; SKOHOMHUYECKas 11eJ1ecO00pa3HOCTh
MPUMEHEHHS MOJICIIMPOBAHMSI CTPYKTYPHI OETOHOB;
MEPCIIEKTUBBI TPUMEHEHUS MOJICTUPOBAHUS CTPYKTYPHI
OETOHOB.




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

MaTepUAJIOBECACHUSA

[TapameTpuueckast MOJENb CTPOUTENBHOIO KOMIIO3UTA
U 33J1a4y peuiaeMble 3a CUET € U3yUeHus;
0COOEHHOCTH MOJIEIMPOBAHUS CBOMCTB TMIICOBBIX U
LIEMEHTHBIX CUCTEM; OCOOEHHOCTH MOJIEJINPOBAHMUS
CUCTEM Ha OCHOBE KOMIIO3ULIMOHHBIX BSKYIIUX,
MIOJINMEPHBIX U OpPraHO-MUHEPATIBHBIX KOMIIO3UTOB;
BbIOOp 3HAUYMMBIX U HE3HAUYUMBIX CBOICTB B
3aBHUCHUMOCTH OT OCOOEHHOCTEH N3y4aeMoro KOMIIO3UTa
U ero 00J1acTu NPUMEHEHUS; METO/IbI ONIpE/IEIECHUs
CBOMCTB CTPOUTENIbHBIX KOMIIO3UTOB IPU IOCTPOESHUU
MOJIEJIN U ITyTH CHUKEHHSI TPYL0EMKOCTH cOopa
JAHHBIX.

22

6. OneHka aIecKBATHOCTH MOJIYYE€HHBIX MOJIeJ1ei

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

0,5

12

7. OnTumMu3anus CTPOMTEJIBHBIX KOMIIO3UTOB ¢ IOMOIILI0 KOMIIBIOTEPHOT0

MOJC/JINPOBAHUA

Perpeccruonnblil aHanmu3; BUJ U KOJTUYECTBO YJICHOB
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.

0,5

1

12

BCEI'O

87

4.2. Coaep:xanue NPaKTHYECKUX (CEMUHAPCKUX) 3aHATHH

He npenycMoTpeHs! yd4eOHBIM IIIaHOM

4.3. Copep:xaHue J1200paTOPHBIX 3AHATHI

/o

HaumenoBanue pazniena
NUCHUILINHE]

Tema mabopaTopHOro 3aHATHUS

K-Bo
4acoB

Camocrosite
JbHAs
pabora Ha
MOATOTOBKY
K
ayAUTOPHBIM
3aHATHAM

OcobenHoctu Pa3pabotka GpopmanbHbIX Moieei
Pa3IMYHBIX CTPOUTEILHBIX KOMIIO3UTOB U
IPOIIECCOB UX CHHTE3a: COOP TaHHBIX O

MOJIETTUPOBAHUS
CTPYKTYpPBI U CBOWCTB

0eToHOB MOJIETTUPYEMO CUCTEME

3




Pazpabotka popmanbHBIX MOzETeH 3
Pa3IMYHBIX CTPOUTENIBHBIX KOMIO3UTOB U
MPOLIECCOB UX CUHTE3a: INIAHUPOBAHUE
JKCIIEPUMEHTA
Coznanue [IpoBenenune 3xcnepUMEHTA € 6
napaMeTpU4eCKUX MOJENEH | MPUMEHEHUEM METOJ1a MaTeMaTHYECKOTO
CHCTEM B 00JIaCTH TUTAHUPOBAHUS [Tl cOOpa JaHHBIX O
CTPOUTETBHOTO MOJEJIUPYEMBIX CBOMCTBAX
MaTepuaIoBeICHUs
Onenka aieKBaTHOCTU MaremaTtuueckas U CTaTUCTUYECKAs 3
MOJIy4YE€HHBIX MOJIEen 00paboTKa pe3yabTaTOB IKCIIEPUMEHTA C
nomolisio nmporpammsl MS Excel
Ontumuzanus [IporpammupoBaHue, BU3yaau3auus u 3
CTPOUTEIBHBIX KOMIIO3UTOB | aHAJIW3 MOJYYEHHOW MOJAEIIU, OATOTOBKA
C IIOMOIIIbIO JIOKJIA/IOB Ha KOH(PEPEHIIUIO MOJIOIBIX
KOMITBFOTEPHOT O YUEHBIX.
MOJIETTUPOBAHUS
UTOro 6 18

4.4. Conep:kaHue KypCcoOBOIro NpoeKTa/padoTbl

He npenycMOTpeHO y4eOHBIM TUIAHOM.

4.5. Conep:kaHue MHAMBUAYAJIbHBIX JOMANTHUX 3aaHUM

Hear U3 — pacmmputh U 3aKpelnuTh 3HAHMS, MOJTYYEHHBIE CTYACHTAMH IPHU
M3YYEHHH TEOPETUUECKOTO Kypca.

3aoanue.

HeoOxoammo  OCymieCTBUTHh pa3BEPHYTHIA aHAIM3 yKAa3aHHOW TEXHOJOTHUHU
MIPOM3BOJICTBA HA BO3MOXHOCTH M II€IECO00Pa3HOCTh MOBBIMICHUS d(H(PEKTUBHOCTH 3a
C4€T MNPUMEHEHHUS KOMIIBIOTEPHOIO MOJenupoBaHus. OTUYET JOJDKEH COAEpPKaTh
CJIEIYIOLIUE PA3IEIIbI:

Benenne. B kotopom otpaxaercs 3HadueHue otpaciad [IpomsBoacTBa
CTPOUTENBHBIX MAaTEpHUaJOB B OOIIEIKOHOMHYECKOM MaciiTtade, YKa3bIBaIOTCS
HanOoJiee BayKHbIC TEHACHIIMH €€ Pa3BUTHS, OCHOBHBIC MIPOOJIEMbI U BOZMOXHBIEC ITYTH
ux pemeHus. Ocob0 paccMaTpuBaIOTCS TOTEHIIMAT MOBBIMICHUS S()PEKTUBHOCTU
MIPOIIECCOB 3a CUET CO3J]aHUs UX KOMIIBIOTEPHBIX MojelneH. (2-3 c1p)

1. O0mue cBeIeHUs 0 MOIEJIMPOBAHNH CTPOUTEIBHBIX cucTeM. TeopeTnueckuii
paszien, B KOTOPOM CTPYKTYPUPOBAHO M JIOTUYECKHU IIOCIIEIOBATEIIBHO MPUBOIATCS
oO1ue cBeJIeHUs MOJICIMPOBAHUU MPOIIECCOB CUHTE3a CTPOUTEIIbHBIX MAaTEPUATIOB U UX
MOBE/ICHUA B X0j€ dKcmuryaranuud. Ocoboe BHUMAHHUE CIEAYeT yACTUTh (PaKTUIECKU
JOCTUTHYTBIM pE3yJIbTaTaM MU WU3BECTHBIM IEPCIEKTHBAM B OOJACTH MOJEIHPOBAHUS
CTPOUTENILCTBA U MPOU3BOJICTBA CTPOUTENIHLHBIX MaTepUAIIOB. (5-8 cTp)

2. Onucanue BbIOPAHHON TEXHOJIOTMYECKOH cXeMbl NPOM3BOACTBA ... B
JAHHOM pa3zelie YKa3bIBaIOTC CYLIECTBYIOLIME TEXHOJOTUH MPOU3BOJICTBA YKA3aHHOTO
B 3a/IaHMM MaTepuasa, MPUBOJATCA UX CHIbHBIE U clladble cTOPOHbI. OOOCHOBBIBAETCS
BBIOOP CXEMBI JUIsl TAJIbHEUINETO aHaan3a, MIPUBOAUTCS €€ CXeMaTHIHOE M300paKeHNE



Y OTIMCHIBAETCS OMKUCAHKUE BCEH TEXHOJIOTMUECKOU MOCIe0BaTeIbHOCTH. (3-5)

3. AHAJIM3 BO3MOXKHOCTH M LeJeCO00Pa3HOCTH MOACJMPOBAHUS OTIEJbHBIX
NpoIEecCOB TEXHOJOTHN NMPOU3BOACTBA ... OCyIEeCTBIACTCS JEEHUE OMUCAHHON B
.2 TEXHOJIOTHYECKON MOCIe0BATEIbHOCTH Ha OJIOKHM (HAampuMep, MOJATOTOBKA ChHIPbS,
MpUTOTOBJICHUE (HOPMOBOYHOM cMecH, (popMOBaHUE U3IETUN, TepMUUecKas 00paboTka,
OIICHKA KAa4eCTBA M CKJIAJICKUE OMEpallun), sl KaXJA0ro U3 KOTOPhIX paccMaTpUBAETCs
BOIIPOC BO3MOXKHOCTU M I1€JIECOOOPA3HOCTH CO3JIaHUsI €ro Mojenu. Jloboe peuieHue
(ompuyamenvHoe Uiy NOIOHCUMENbHOE) 00NINHCHO OblMb ONUCAHO U 0O0cHO8aHo. Jlns
OJIOKOB C «IIOJIOKUTENBHBIM PpEUICHHEM», HEOO0XOAMMO NpopadoTaTh CIEIYIOIINe
BOITPOCHI:

— yKa3aThb TPEAMOYTHTEIBHBI THII MOJETH, OCOOCHHOCTH €€ TIONyYCHUS,
KJTFOUEBBIC BXOHBIC U BBIXOIHBIC ITApaMETPhl, ONITHMHU3UPYEMbIC CBOWCTBA CHCTEMBI;

— TpOaHAJU3UPOBATh YKOHOMHYECKUH AaCTICKT ONTHUMH3AIMN TTPOU3BOJACTBEHHOTO
[[MKJIa Ha OCHOBE KOMIIBIOTEPHOM MOJENH: yKa3aTh 3a CYET Yero JOCTUraeTcs
AKOHOMUYECKUN A(P(DEKT, MpU BO3ZMOKHOCTH J1aTh €ro MPEABAPUTEIIbHYIO OIEHKY C
y4€TOM 3aTpaT Ha cozaanue mojen. (5-10 ctp)

3akiouenue. B xoTtopom, cieayer gaTh OOIIYIO OIEHKY CTENEHU BO3MOXKHOU
ONTUMU3ALMA TPOAHATM3UPOBAHHOTO MPOU3ZBOJCTBA CPEJACTBAMU MOJCIUPOBAHUS,
MOKa3aTh MPEJIoJiaraéMble TEXHUYECKHE, SKOHOMUYECKHE U COIHMAIIbHBIE 3(P(EKTHI.

CnenaTh BBIBOJA O OOIIEH I1e1ecO00pa3HOCTH OCYIIESCTBICHNUS HAMEUYCHHBIX JICHCTBUM.
(1-2 ctp).

Ipumeuanus.

Ykasannoe xonuuecmeo cmpanuy 6 pazoenax s6asemcs OpUeHmupOBOYHbIM.

llpusemcmeyemcs Hanuyue 6 mexkcme cxeM, PUCYHKO8 U omozpaguti
NOACHAIOWUX ONUCLIBAEMbIe PEULeHUS.

Oobs3aTenbHbIE TPeOOBaHuA 10 opopmiaenuro UJ13:

1. O0BbéM He OoJee 3...4 cTpanul npu cTanaapTHOM odopmiieHuu (wpugdm Times
New Roman, 14 nm, mexcOycCmpouHnvili UHmMep8al — NOAYMOPHbIU, HOJA
cmpanuywvl A4 ceepxy u cnuzy 1,5 cm, cnesa — 2,5 cm, cnpasa — 1 cm).

+ TUTyNbHBINA JUCT MO NPUHATON PopMme.

2. OrcyTcTBHE TUIIHEH HHDOPMAIIHH, HE OTHOCSIICHCS K npedmemy JeKyuu i He
TpeOyromIecs sl ero MPaBUIBHOTO BOCTIPUSATHSI.

3. Wmmoctparuu u aApyrod rpadudecKkuii MaTepual OOOCHOBAHHO M DKOHOMHO
MHTErpupoBaTh B TekcT U/13.

5. OHEHOYHBIE MATEPHUAJIBI UIA ITPOBEJAEHUA TEKYIIEI'O
KOHTPOJISI, TIPOMEXKYTOYHOM ATTECTAIIUU

5.1. Peaau3zanus KoMneTeHIIUA

1. Komnerenuusi [1K-4 CriocoOeH BBITIONHATH HAy4YHBIC MCCIIENOBaHUS B cepe
CTPOUTEIHLHOTO MaTEPHATIOBEICHUS



HanmenoBanme HHJAUKAaTOpa JOCTHKCHUA

MCHOJ’IBSyeMHe CpeacTBa OLCHUBAHUA

KOMTICTCHIITNH
[IK-4.1. ®opmynupyer Lenu u 3aJa4u DOk3amMeH, 3amura J1abopaTopHO  paboThI,
UCCIICIOBaHUS B chepe CTPOUTEILHOTO samurta /13

MaTepuaIoBeICHUS

[1K-4.6. Pa3zpabarbiBaeT pusuveckue u/umm DOk3amMeH, 3amura J1abopaTopHOl  paboThI,
MaTeMaTH4eCKHE MOJIETH HCCIeAYEMbIX 3amuta /13

00BEKTOB

[1K-4.8.00pabaTbiBaeT pe3ynbTaThl Dk3amMeH, 3ammra J1abopaTopHOl  paboTHI,
WCCJICIOBAHUI U TTOTYyYCHUS 3amurta /13

OKCIICPUMCHTAJIbHO-CTaTHUYCCKHUX MOI[GJ'IGIZ,
OIMMCBIBAIOIHUX MTOBECACHUC UCCIICAYEMOT'O

00BeKTa

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

5.2.1. IlepeyeHb KOHTPOJBLHBIX BOIIPOCOB /ISl IK3aMEHA

Ne HaumenoBanue Copep:xaHnie BOMIPOCOB (TUMOBBIX 3aaHUI)
n/m paszena JUCIUILTUHBI
1 MonennpoBaHue Kak 1. Yro sBNIIeTCA OCHOBHBIMH NPUHIUIIAMU HAYYHOTO
METO]I HAYYHOT O MO3HAHUS?
MO3HAHUS 2. B 4ém cocTouT CyIIHOCTH Mpoliecca MOJISITUPOBAHUS?
3. Yto BKJIIOYAET B CEOSI MOHATUE «MOJIETbY?
4. OCHOBHBIE 3JIEMEHTBHI NTPOLIECCa MOJECIUPOBAHUSL.
5. B 4éM 3akimro4aroTcs OTIIM4Ms MOJEIN OT PEAIBHOTO
oOnekTa?
6. YHUBEpCcaIbHbIE U CIIELIUATN3UPOBAHHBIE MOJEIIU:
PEUMYIIECTBA U HEJAOCTATKH.
7. Yro Takoe hopMaabHas MOJICIb?
8. OCHOBHBIE 3Tallbl KOMITBIOTEPHOTO MOAECTUPOBAHNUA?
9. TectupoBaHue MoieNiel Kak IeCTPyKTUBHBIH mpoliecce,
KPUTEPUU YAYHOT'O TECTHPOBAHUSI.
10. YUTo Takoe BHIYMCIUTENIbHbIN 3KCIIEPUMEHT?
2 Hcropus BosHMKHOBeHHs1 | 1. B3aMMOCBSA3b KOMIIBIOTEPHOI'O U MATEMATUYECKOTO
U pa3BUTHS METOAA MOJIETTUPOBAHUSI.
KOMITBIOTEPHOTO 2. IlpuMeHeHrne KOMITBIOTEPHOTO MOJIEIMPOBAHUS TS
MOJIEIMPOBaHKs, 00JIacTH | PEHICHHS 3a/1a4 B Pa3JIMYHBIX 00JIACTAX YEIOBEUECKOM
MIPUMEHEHUS JEATEIIBHOCTH.

3. BO3HHKHOBEHHE METOIa MATEMATHUYSCKOIO
MOJICIIUPOBAHUSI.

4. BO3HUKHOBEHHE METO/1a KOMIIBIOTEPHOTO MOJICTUPOBAHUSI.
5. DTtamnbl pa3BUTHSA METOJIa KOMITBIOTEPHOTO MOJICTUPOBAHMS.
6. Kakue BO3MOKHOCTH 00€CrieunBaeT KOMIIBIOTEPHOE
MOJICJIMPOBAHUE B HACTOSIIIEE BPeMs?

7. TenaeHUnH pa3BUTHS METOJA KOMIIBIOTEPHOTO
MOJICIMPOBAHUS U TTEPCIEKTUBHBIC 00JIACTH IPUMCHCHHS.

8. Ucropust monenupoBaHusi CTPYKTYPBI U CBOWCTB
CTPOUTEIILHBIX KOMIIO3UTOB.

9. OTpunaTenbHbI ONBIT IPUMEHEHUSI METO1a
MOJCIUPOBAHUS (PU3NIECKUX OOBEKTOB M IMPOIECCOB.

10. Bexymwme yuéneie B chepe MoenupoBaHus PU3NICCKUX
00BEKTOB M MPOIIECCOB.




Bwupl, 3Tanel u 1ienu
KOMIIBIOTEPHOTO
MOJIETTUPOBAHHUS

1. OcHOBHBIE BUbI KOMIIBIOTEPHOI'O MOJIETUPOBAHUS.
2. Kakue 33124 MOTYT OBITH PEIIEHBI C TIOMOIIBIO
KOMITBIOTEPHOI'0 MO/IEMPOBAHUSA?

3. Kakue uenu MOXKeT IpeciesoBaTh KOMIBIOTEPHOE U
MaTeMaTHYeCKOE MOJICIIMPOBAHUE CUCTEM U OOBEKTOB?
4. IloctanoBKa 3a7a4M, ONpeACIICHNEe 00bEKTa
MOJICJINPOBAHUSL.

5. Pa3paboTka KOHIIENTYyaaIbHON MOJIETH, BBISIBJICHUE
OCHOBHBIX 3JIEMEHTOB CUCTEMBI M 3JIEMEHTAPHBIX AKTOB
B3aUMO/ICUCTBUS.

6. dopmanu3zanus, To €CTh MePexol K MaTeMaTHYECKON
MOJIEIH.

7. Co3anue aNropuT™Ma U HarMcaHue MporpamMMal.

8. IlnanupoBaHue U IPOBEIEHUE KOMITBIOTEPHBIX
9KCHEPUMEHTOB.

9. AHanu3 ¥ UHTEpIpEeTALHs PE3yJIbTAaTOB.

10. OrpanuueHust pu IPUMEHEHUH METO0/1a KOMIIbIOTEPHOT'0
Y MaTeMaTUYECKOr0 MOJEIMPOBAHHUSL.

Ocobennoctu
MOJICTTUPOBAHUS
CTPYKTYpPBI U CBOMCTB
0eTOHOB

1. Yro npeacrasisieT co0oii CTpyKkTypa 6eTOHa Kak 00beKTa
MOJIETUPOBAHUSA?

2. Yto npeacTaBisitoT co0o0ii cBOMcTBA O€TOHA KaK 00bEKTa
MOJIETUPOBAHUS?

3. Bo3MOKHbIE METO/Ibl ONUCAHUS COCTABJIAIONINX OETOHOB
npu GOPMHUPOBAHUN MOIECIIH.

4. OcoOeHHOCTH B3aUMOJICHCTBUS COCTABIISAIOLINX OETOHOB
npu GOPMHUPOBAHUN KOHEYHOH CTPYKTYPHI.

5. JlonyiieHus npuMeHseMble IpyU MOAETUPOBAHUN
CTPYKTYpbl OETOHOB.

6. OCHOBHBIE CIIOKHOCTH MOJIEIMPOBAHUS CTPYKTYPHI
OETOHOB.

7. 3agaun peraemMble ¢ OMOIIBIO MOJICIIUPOBAHUS CTPYKTYPBI
OETOHOB.

8. Bo3MOkHbIE pUCKH TPUMEHEHHSI METOJa MO/IEIMPOBAHUS
CTPYKTYpPBI O€TOHOB, UX IPUYHHBI, TyTH CHIKCHHUS.

9. DxoHOMUYECKas 11eJ1ecO00Pa3HOCTh MPUMEHEHUS
MOJICIIMPOBAHUS CTPYKTYPBI OETOHOB.

10. IlepcrieKTUBBI IPUMEHEHHS MOJICIIMPOBAHUS CTPYKTYPBI
OETOHOB.




Co3nmanue
rapaMeTpPUIECKUX
MOJIeNICH CHCTEM B
00J1aCTH CTPOUTEIHLHOTO
MaTepUaIOBEICHUS

1. YTo Takoe mapameTpuuecKasi MOEIb CTPOUTEIHLHOTO
KOMITO3HUTa?

2. Kakue 3a1auu MOTYT OBITh PELIEHBI 32 CYET IPUMEHEHHUS
apaMeTPUIEeCKOro MOJICITHPOBAHUS CTPOUTEIBHBIX
KOMITIO3UTOB?

3. Bo3MOKHBIE ITyTH U3BICUYCHUS YKOHOMUYIECKOTO 3 dekTa
OT MIPUMEHEHHS KOMITBIOTEPHOTO MOICTUPOBAHUSI.

4. OcOOEHHOCTH MOJIETUPOBAHUS CBONCTB TMIICOBBIX CHCTEM.
5. OcoGeHHOCTH MOJICTUPOBAHUS 1IEMEHTHBIX CHCTEM.

6. OcoOEHHOCTH MOJICITMPOBAHUSI CHCTEM Ha OCHOBE
KOMIO3UIIMOHHBIX BSKYIIUX.

7. Oco0eHHOCTH MOJIETUPOBAHUS IOJTUMEPHBIX U OPTaHO-
MUHEPATBHBIX CHCTEM.

8. Bb100Op 3HAUMMBIX U HE3HAYUMBIX CBOMCTB B 3aBUCHMOCTH
OT OCOOCHHOCTEH M3y4yaeMOro KOMIIO3UTa U €ro 00JIacTH
IPUMCHCHUSI.

9. MeTo/bp1 Onpeiesie sl CBOMCTB CTPOUTEIBHBIX KOMIIO3UTOB
IIPH TOCTPOCHUH MOJICIIH.

10. ITytu cHmxeHust TpyA10EMKOCTH cOOpa JaHHBIX IS
MOCTPOCHUS MOJICTTH CTPOUTEIHHBIX KOMITO3UTOB.

OreHKa aJIeKBaTHOCTH
MOJIy4YE€HHBIX MOJIeJe

1. I[TpoBeneHue sKCiepuMeHTa ¢ IPUMEHEHUEM METO1a
MaTeMaTHUYeCKOTro MJIaHUPOBAHUSL.

2. Kakue BUIBI IJTAHOB 3KCIIEPUMEHTOB MOTYT OBIThH
HIPUMEHEHBI [Tl U3Y4YEHUs] KOMIIO3UIIMOHHBIX MaTepHaaoB?
3. Ot 4ero 3aBUCUT KOJIMYECTBO BapbUPYEMbIX (PaKTOPOB, KaK
OHO BJIUSIET HA TOYHOCTb U TPYAOEMKOCTb MOJIENHU?

4. CBs13b 0COOEHHOCTEN MOJEIUPYEMOI0 CBOMCTBA U
KOJINYECTBA YPOBHEH BapbUpPOBaHUS apaMETPOB MOJIEIIH.
5. Ilopsinok cocraBiieHUs IUIaHA U MATPULIbI ITIAHUPOBAHUS
JKCHEPUMEHTA.

6. Kakast Moziesib MOKET CUNTAThCS aleKBaTHOM ?

7. Kakue (axkTopbl criocoOCTBYIOT MTOJTyYEHHIO aJIeKBaTHON
mozenun?

8. Kak ocyiiecTBUTh IPOBEPKY aJ€KBATHOCTH MOJIEIN?

9. Yro takoe kputepuil duiiepa U ero NpUMEHEHUE AJIs
OLIEHKH a/IeKBaTHOCTU MOJEIH?

10. KoppensuunoHHbIN aHaIU3 [TOJIy4€HHON MOEIH.




7 Ontumuzanus 1. Yto Takoe perpecCuOHHbBIN aHaIu3?

CTPOUTETBHBIX 2. Bua v KOJIMYECTBO WICHOB YPaBHEHUS PETPECCHUHU.
KOMIIO3UTOB € IOMOIIBbIO | 3. BO3MOKHOCTH YIPOILIEHHS] YPAaBHEHHS PETPECCHH.
KOMITHIOTEPHOTO 4. Iopspok pacuera K03 PUIIMEHTOB perpeccu ¢ MOMOUIBIO
MOJEJIMPOBAHUS nporpammel Excel.

5. IlpencraBineHre KOMIIBIOTEPHON MOJENHN B HATJISIHOW TS
yenoBeka hopme.

6. [TocTpoeHne noBepxXHOCTEN WILTIOCTPUPYIOIINUX
COBMECTHOE JIeHCTBHE ABYX (PAKTOPOB.

7. OnTumu3anus U3y4aeMoil cucTeMbl IyTEM aHaIu3a
MOJIEIIH.

8. Onpenenenre 6€30MaACHBIX AUANa30HOB BapbUPOBAHUS
TEXHOJIOTMYECKHUX IIapaMeTPOB CUCTEM HAa OCHOBE UX
KOMITBIOTEPHOU MOJIEIIH.

9. Mcnonb30BaHne KOMIBIOTEPHBIX MOAEIEN IS
ONITUMH3AIMH TPOU3BOJICTBA KEJIE300€TOHHBIX H3/ICITHIA.
10. IIpuMeHeHne KOMIIBIOTEPHOTO MOJEINPOBAHMS IIPU
IIPOBEJCHUH HAyUHbIX UCCIIEIOBaHUIM.

IIpome:xyTOUHas1 aTTeCTANMSA OCYILIECTBIACTCA B KOHIIC M3YUCHUS TUCIUILIUHBI
B (hopme Ik3amenHa.

OK3aM€H 3aKJIl04aeTcsli B IIPEIOCTABICHUM Pa3BEPHYTHIX OTBETOB Ha TpHU
TeOpeTHYeCKuX Bompoca. s MOArOTOBKM K OTBETY Ha BONPOCHI OMiIeTa, KOTOPBII
CTYJICHT BBITACKMBAET CIydallHBIM 00pa3oM, OTBOAMTCS BpeMs B mpenenax 60 MHUHYT.
[locne oTBeTa Ha TEOPETHUECKHME BOMPOCHI OwieTa, MpenojaaBaTeilb 3aJacT
JOTIOJIHUTEJIbHBIE BOTIPOCHI.

Pacnipenenenrie BOMPOCOB M 3aJlaHHI MO OWJIETaM HAXOIUTCS B 3aKPBITOM LIS
CTYJCHTOB pekuMe. ExxerogHo mo AUCHUIUIMHE HA 3aceaHuu Kadeaphbl yTBEPKIAETCS
KOMIUIEKT OWJICTOB JJIi TIPOBEICHMS dK3aMEHA IO AUCITUIUIMHE. DK3aMEH SBISETCS
HanOoJee 3HAYMMBIM OIICHOYHBIM CPEJICTBOM M PEIIAIOIIMM B HUTOTOBON OTMETKE
Y4EOHBIX TOCTHKEHUM CTYJICHTA.

Tunosoti eapuanm IK3ameHayuoHHo20 ounema

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

HNHKeHepHO-CTPOUTEIbHbINA HHCTUTYT
Kadeapa CMUuK

HI/ICHI/IHHHHa «KomnbiomepHoe MOO@JZMPO(?GHM@ cmpoumelbHblX KOMNO3UYUOHHbIX MaAmepuaiosy

DK3aMeHaAIHOHHBI OnJiet Ne 1

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

3. DKoHOMUYECKas 11eJ1eCO00Pa3HOCTh U IEPCIICKTHBBI IPUMEHEHUST MOJCITUPOBAHUS CTPYKTYPbI
0OETOHOB.




Paccmomperno u 0006peno na sacedanuu kageopst Xx.xXx.XX 2 nPOMOKoOANe

3aB. kadeapoit B.C. JlecoBuk

5.2.2. IlepeyeHb KOHTPOJIbHBIX MATEPUAJIOB
JJIS1 3alIUThI KYPCOBOTI'0 MPOEKTa/ KypcoBOi padoThl
He npenycMOTpeHO y4eOHBIM ITUIAHOM.

5.3. TunoBbie KOHTPOJIbHBIE 3aaHUsA (MaTEPUAJIbI)
JJISl TEKYLero KOHTPOJIsi B ceMecTpe

Tekymmii KOHTPOJb OCYIISCTBISICTCS B TEUCHHUE CEMECTpa IPHU IPOBEICHUU
71a00PaTOPHBIX U MPAKTHYECKUX 3aHATHH, pacuéTHO-rpaQUUSCKUX 3aTaHAN.

JlabopaTropHbie padorsl. B 3aganusx k mabopaTopHbIM padoTaM, 0003HAUYECHBI
1eJTh W 33/1a4H, a TAK)Ke METOJMKH TI0 WX PEHICHUIO TIPHU BBITIOJHEHUH JIA00PATOPHBIX
pabor.

3ammuTa J1a0OpaTOpPHBIX PabOT BO3MOXKHA TOCJIE TPOBEPKH TPABHIBLHOCTH
BBITIOJTHEHUSI 3aJaHus W OQOpMJICHHS OT4YeTa. 3aliuTa TPOBOAUTCI B Qopme
cobecenoBanus (yCTHOTO OIpoca) MpernojaBaTedss CcoO CTyACHTOM IO TeMe
naboparopHoit paboThl. [IpuMepHBI MepedeHbh KOHTPOIBHBIX BOIPOCOB JJISI 3aIUTHI
71a00paTOPHBIX PadOT MPEACTARICH B TAOHIIE.

[TpumepHBIii TepeueHb KOHTPOJIBHBIX BOIPOCOB JIJIsl cCOOECeI0BaHMUS

No Tema mabopaTopHOit paboThI KoHTpoJIbHBIE BOTPOCHI
1. PaspaboTtka popmanbHBIX MOzemei 1. B uém cocTouT CyniHoOCTh Ipolecca
Pa3IMYHBIX CTPOUTEIBHBIX MOJICTUPOBAHUS?
KOMITO3UTOB M MPOIECCOB X CUHTE3a: | 2. UTO BKIIIOYAET B C€0s MOHATUE «MOJIEIIb»?
cOOp TaHHBIX O MOJICTTUPYEMO 3. OCHOBHBIE 3JIEMEHTHI MPOIIECcCa MOICTIUPOBAHUS.
CHCTEME 4. B uéM 3aKI1049a0TCs OTJIHYMSI MOJICIIH OT

pearbHOTO 00BeKTa?

5. YHuBepCaJbHBIE U CHELUAIN3NPOBAHHBIC
MOJIEJIH: MPEUMYIIECTBA U HEIOCTATKH.

6. Uto Takoe ¢popManbHAsI MOACIH?

7. OCHOBHBIE 3TaIlbl KOMITBIOTEPHOTO
MOJIETUPOBaHUs?

8. TectupoBaHue Moeneil Kak 1eCTpPyKTUBHbBIN
MIPOIIECC, KPUTEPUU YIAYHOTO TECTUPOBAHMUSI.

2. Pa3pabotka popmanbHbIX MoieeH 1. Yro mpeacTapusieT coOol CTpyKTypa OETOHA Kak
Pa3JIMYHBIX CTPOUTEIIBHBIX 00beKTa MOJIETUPOBAHUS?

KOMITO3UTOB U MPOLIECCOB UX CHHTEe3a: | 2. UTO mpeacTaBisitoT coO0i CBOMCTBAa O€TOHA Kak
IJITAHUPOBAHUE IKCIIEPUMEHTA 00BeKTa MOJIETUPOBAHUS?

3. Bo3MOKHBIE METOIBI ONMMMCAHUS COCTABJISIOIINX
0eToHOB Mpu OPMUPOBAHUU MOJICITH.

4. Oco0EeHHOCTH B3aUMOIENCTBHUS COCTABIISIIOIIIX
0eToHOB 1Py (OPMUPOBAHUN KOHEYHOH CTPYKTYPHI.
5. JlonyiieHust IpUMeHsieMble IPU MOJIEIIMPOBAHUU
CTPYKTYpPBI OETOHOB.

6. OCHOBHBIE CJIIO)KHOCTH MOJICTUPOBAHMS




Tema 1abopaTopHOit paboTHI

KoHTpoJibHBIE BOIIPOCHI

CTPYKTYpPBI OETOHOB.

7. OT 4ero 3aBUCUT KOJIMYECTBO BapbUPYEMBbIX
(axTOpOB, KaK OHO BIUSET HA TOYHOCTD U
TPYA0EMKOCTh MOJIEIN?

8. CBs13b 0COOEHHOCTEN MOJEINPYEMOT0 CBOWCTBA
¥ KOJINYECTBA YPOBHEH BapbUPOBAHUS MTapaMETPOB
MOJIEIIH.

9. Ilopsmok cocTaBieHus IUIaHa U MAaTPHUIIBI
IUTAHUPOBAHMS YKCIIEPUMEHTA.

[IpoBenenue sxcriepuMenTa ¢
MPUMEHEHUEM METO/1a
MaTEeMaTU4eCKOro MJIaHUPOBAHUS JUIs
cOopa TaHHBIX O MOJICITHPYEMBIX
CBOMCTBax

1. Yto Takoe mapameTpuueckas MoJIeIb
CTPOUTENILHOTO KOMII03UTa?

2. Kakue 3a1auu MOTYT OBITh PELIEHBI 33 CYET
MIPUMEHEHHUS MapaMeTPUIECKOTO MOACIIUPOBAHUS
CTPOUTEILHBIX KOMIIO3UTOB?

3. Bo3moskHbBIE TTyTH U3BJICYEHUSI SKOHOMUYECKOTO
s dexTa OT MPUMEHEHHUS KOMIIBIOTEPHOTO
MOJICIIUPOBAHUS.

4. OcoOEHHOCTH MOJICIIMPOBAHUS CBOHCTB
THUIICOBBIX CHCTEM.

5. OcoOCHHOCTH MOJICTUPOBAHMS IIEMEHTHBIX
CHCTECM.

6. [IpoBeeHUE IKCIIEPUMEHTA C TPUMEHEHUEM
METO0/1a MAaTEMAaTHYECKOTO TUTAHUPOBAHUS.

7. Kakuie BUIbI IJIAHOB SKCIIEPUMEHTOB MOTYT OBITh
MPUMEHEHBI 17151 U3Y4YEHUsI KOMITO3UITMOHHBIX
MaTepuasioB?

MatemaTtnueckas U CTaTUCTUYECKast
00paboTKa pe3ynbTaToB
IKCIIEPUMEHTA C TOMOIIBIO
nporpamMmmbel MS Excel

1. Kakasg Mozenb MOXKET CUUTATHCI aAeKBATHOM?
2. Kakue gakTopsl CIOCOOCTBYIOT MOJIYYECHUIO
aJleKBaTHOU MoIenn?

3. Kak ocy1iecTBUTh NpOBEPKY aJeKBaTHOCTH
MoOJIeIH ?

4. Yto Ttakoe kputepuii duiepa u ero NpUMEHEHUE
JUUIS OLICHKY aJICKBAaTHOCTH MOJICIIH ?

5. KoppensaunoHHblii aHanU3 MOJIy4€HHON MOJEH.
6. Uto Takoe perpeccuoHHbIN aHanu3?

7. Bua v KOTUYECTBO YJICHOB YPaBHEHUS
perpeccuu.

8. BO3MO>XHOCTH yIPOUICHHS YpaBHEHHS
perpeccuu.

9. IMopsaaok pacuera KO3()PHUIMEHTOB PETPECCHU C
nomoIkio nporpammel Excel.

[IporpammupoBanue, BU3yaIn3anus u
aHaJIM3 NIOJIy4EeHHOW MOJEIH,
HOJrOTOBKA JOKJIAa/I0B HA
KOH(EPEHIIMIO MOJIOJIBIX YIEHBIX.

1. [IpencraBieHre KOMIIBIOTEPHOM MOJIETH B
HATJISTHOU TS YeltoBeka hopme.

2. IlocTpoeHne NOBEPXHOCTEHN UILTIOCTPUPYIOLIUX
COBMECTHOE JICHCTBHE ABYX (PAKTOPOB.

3. OnTumMu3anus U3y4aeMou CUCTEMBI ITyTEM
aHaIu3a MOJAEIH.

4. Onpenenenue 6€30MaCHBIX JHANA30HOB
BapbUPOBAHUS TEXHOJIOTMYECKUX ITAPAMETPOB
CHCTEM Ha OCHOBE MX KOMITBIOTEPHOM MOJIEIH.

5. Mcnionbs30BaHne KOMIIBIOTEPHBIX MOAEIIECH [T
ONTUMM3ALMH IPOU3BOJICTBA KEJI€300€TOHHBIX
W3 JICIIUN.




Ne Tema 1abopaTopHOit paboTHI

KoHTpoJibHBIE BOIIPOCHI

6. [IpuMeHeHre KOMIIBIOTEPHOI'O MOJIETUPOBAHUS
IIPY IPOBEJICHUHU HAYYHbIX MCCIIEIOBAHUN

5.4. Onucanne KpuTepueB OLIEHUBAHUS KOMIIETEHIMI U IIKAJIbI OLleHUBAHUS

HpI/I HpOMG)KYTO‘lHOﬁ aTTcCTaluu B @opMe 9K3aMCHaA, UCIIOJIb3YCTCA CIACAYIOIIasa
IIKaJia OOCHMBAaHMA: 2 — HCYAOBJICTBOPUTCIIBHO, R YAOBJICTBOPUTCIIBHO, 4 — Xopor1io,

5 — OTJIMYHO.

Kpurepusimu oneHnBaHUs JOCTUKEHNAN ITOKA3ATENEH SIBISIOTCS:

HanmenoBanue Kputepuii onieHnBaHus
IOKa3aTeis OLlCHUBAHNS
pe3yJiibraTa 00y4eHUs 10
JUCUUIUINHE
3HaHuA LeJIM, TIPUHIUIBL pa3padoTKu U CIIOcoObl MPUMEHEHHs KOMITBIOTEPHBIX MoJeneil B cdepe
Pa3paboTKH, MPONU3BOACTBA M NPUMEHEHNUSI CTPOUTEIIBLHBIX MATEpPHAIOB
MHCTPYMEHTBI, METOJIbI, MPaBHJIA OOecleYeH s UX aeKBATHOCTH U PUEMIIEMOM TOYHOCTH
TIOPSIIOK TIPOBEJICHUSA PErPeCCHOHHOTO aHaIn3a COOPaHHBIX JTAHHBIX C MOITy4YeHHUEM
ypaBHEHHS 3aBUCHMOCTH M IIPOBEPKH €T0 Ha a/IEKBATHOCTH € ITOMOIIBIO TIPOrpaMMbl MS
Excel v G yHKIIMOHATBHBIX aHAJIOTOB
VYMmeHus BBIOMPATh ONTHMAJIBHBIA BH KOMITBIOTEPHOH MOJIENHN JUIsI PEILICHHs TOCTABICHHOH 3aa4n
OCYIIIECTBIISITh OOOCHOBaHHBIH BBIOOP MaTeMaTHIECKOH OCHOBBI pa3pabaThIBacMOil MOJIETH,
JIMara3oH BapbUPOBaHUs € BXOIHBIX U BBIXOJHBIX IIAPaMETPOB
MIPON3BOAUTE HEOOXOIMMYI0 MaTeMaTHYECKylO0 OIEHKY aJeKBaTHOCTH M JOCTOBEPHOCTH
MIOJIYYEHHOW MOJIETIN
Hagbiku NPaKTUYECKUM  HABBIKAMH MOJICJIMPOBAHMSI CBOWCTB CHUCTEM HA OCHOBE pPa3IMYHBIX
BSDKYIIMX, B YaCTHOCTH aHAJIM3a U BHIOOpa BXOAHBIX U BBIXOIHBIX IIAPAMETPOB
MPaKTUYECKUM HaBBIKAMH PalMOHAJIBHOTO cOOpa MHpOpPMAaIMU O MOJEIUPYEMON cucTeMe
3a c4€T MPUMEHEHHS METO/Ia MaTEMaTHYECKOr0 IUNIAHUPOBAHUSI IKCIIEPUMEHTA
HaBbIKAMU CO3/IaHUS KOMIIBIOTEPHOH MOJENM Ha OCHOBE IOJYYEHHBIX MaTeMaTHYECKUX
3aBHCHUMOCTEHl M  MPAKTHYECKOrO IMPUMEHEHHWE MOJEIH IS ONTHMH3AIMH H3y9acMOro
TIPOLIECCA MK SIBJICHUSL.
OreHka nmpenoaaBaTrCji€M  BBICTABIACTCA  HUHTECIpajlbHO C y‘—IéTOM BCEX
IOKa3aTeiiel U KpUTCPUCB OICHUBAHUSI.
Ornenka C(I)OpMPIpOBaHHOCTI/I KOMIIETCHITUM I10 MOKa3aTeIi0 3HAHMS.
Kpurepuit YPOBEHBb OCBOEHUS U OLICHKA
2 3 4 5
Henu, npuHIUIBL He 3HaeT 1enmn, 3HaeT IenH, 3HaeT e, 3HaeT 1eny,
Pa3pabOTKH U CIIOCOOBI TIPUHIHIIBI TIPUHIHIIBI TIPUHIHIIBI TIPUHIAITBI
MIPUMCHEHUS pa3paboTku u pa3paboTku u pa3paboTku 1 pa3paboTKu 1
KOMITBIOTEPHBIX MOZIeTIelt B | CIIOCOOBI CIOCOOBI CIOCOOBI CIIOCOOBI
cdepe pa3paboTKH, MIPUMEHEHHUS MIPUMEHEHHUS MIPUMEHEHHS HpUMEHEHUSI
MIPOU3BOJICTBA U KOMIBIOTEPHBIX KOMITBIOTEPHBIX KOMITBIOTEPHBIX KOMIBIOTEPHBIX
MIPUMCHEHHUS CTPOUTENIBHBIX | MOJEINe B cepe Mojieniel B cdepe MoJieNieH B cepe MoJerel B cepe
MaTepuaoB pa3paboTkw, pa3paboTkwy, pa3paboTkw, pa3paboTKH,
MIPOU3BO/ICTBA U MIPOU3BOJICTBA U MIPOU3BOJICTBA U MPOU3BOJICTBA U
TIPUMEHEHNS TIPUMEHEHUS TIPUMEHEHUS TIPUMEHEHNUS
CTPOUTETBHBIX CTPOUTETBHBIX CTPOUTETBHBIX CTPOHTEIBHBIX
MaTepHalioB Mmarepuanos. He MaTepHaJIoB. MaTepHaJIoB.
MOJHOCTHIO Biageer | OTBeTH:I Ha [IpaBunsHO
TEOPETHYECKUM TEOPETHYECKNE OTBEYACT Ha
MaTepraioM BOIIPOCHI € JIOTIOJTHUTENNbHBIC
HEOOJIBIITNMHU BOIIPOCBIL.
HETOYHOCTIMH
HHcTpyMeHTBI, METOABI, He 3naer 3HaeT UHCTPYMEHTHI, | 3HaAeT 3HaeT UHCTPYMEHTHI,
npaBmiIa_00eCIIeYCHHs UX HWHCTPYMEHTHI, METO/Ibl, TIpaBuiia HWHCTPYMEHTHI, METO/bl, MpaBHa




aJIcKBaTHOCTY U
IPUEMIIEMOM TOYHOCTU

METO/IbI, TPaBHIIA
o0ecredeHus ux

o0ecredeHus ux
aJIeKBaTHOCTH U

METO/IbI, TPaBHIIA
o0ecredeHus ux

o0ecreueHns ux
aJIeKBaTHOCTU U

a/IeKBATHOCTH 1 MIPUEMIIEMON a/IeKBaTHOCTH U TIpUEeMIIEMON
IIpUEMIIEMON TOYHOCTH, TIPH 3TOM | IIPUEMIIEMON TOYHOCTH.
TOYHOCTH OH MOXXET HE 3HaThb touynoctu. Ilpu otBe | Mcnoms3yer B
JieTayei, JoImycKkaeT | Te Ha BOIPOCH 00yd | OTBETE
HEJIOCTaTOYHO arommuics JOTIOTHUTENBHBIT
MIpaBUJIbHbIC JIOIyCKaeT MaTepual, 6e3 Tpyna
(OpMYyITHPOBKU U HECYIIIECTBCHHbIE OTBEYaeT Ha
CyIIIeCTBEHHbBIE HETOYHOCTH. JIOTIOJTHUTENbHBIE
MOTPEIIHOCTU BOIIPOCHL
ITopsimok npoBeeHUs He 3Haet nopsox 3HaeT nopsAaoK 3HaeT MOpAAOK 3HaeT NopsAAoK
PErpeccCHOHHOTO aHAIN3a MIPOBEACHUS MIPOBEACHUS MIPOBEACHUS MPOBEICHUS
COOpaHHBIX TaHHBIX C PErpecCHOHHOTO PErpecCHOHHOTO PErpecCHOHHOTO PErpecCHOHHOTO

MOTyYEeHUEM YPAaBHEHUS
3aBHCHMOCTH U IIPOBEPKH
€ro Ha a/IeKBaTHOCTD C
[IOMOILBIO TporpaMmsl MS
Excel u pyHKIIOHATEHBIX
aHaJIoroB

aHanM3a cOOpaHHbBIX
JTAHHBIX C
MOTyYEHHEM
YpaBHEHHSA
3aBHCHMOCTHU U
IIPOBEPKHU €ro Ha
aJIeKBaTHOCTB C

aHanM3a cOOpaHHbBIX
JTAaHHBIX C
MIOTyYEHHEM
YpaBHEHUSA
3aBHCHMOCTHU U
IIPOBEPKHU €ro Ha
aJIeKBaTHOCTD C

aHanm3a cOOpaHHBIX
JTAaHHBIX C

MOy YEHHEM
YpaBHEHUSA
3aBHCHMOCTHU U
IIPOBEPKHU €TO Ha
aJIeKBaTHOCTD C

aHaIIN3a COOPaHHBIX
JAHHBIX C
TIOJTyYCHHEM
ypaBHEHHS
3aBHCHUMOCTH U
MIPOBEPKU €0 Ha
aJIeKBaTHOCTH C

TIOMOILBIO TIOMOILBIO TIOMOILBIO TIOMOIIBIO
mporpamMmsl MS porpammsl MS mporpamMMmsl MS nporpamMMmel MS
Excel n Excel n Excel n Excel n
(YHKIMOHAIBHBIX (YHKIMOHAIBHBIX (YHKIMOHAIBHBIX (YHKIMOHATBHBIX
QHAJIOTOB QHAJIOTOB, IIPH 3TOM | aHAJIOroB. [Ipy OTBET | aHAJOroB.
OH MOXXET He 3HaTh ¢ Ha Bompocsl 00y4ya | Hcnoms3yeT B
Jerajei, JoMycKaeT | IOIIMICS JOMyCKaeT | OTBETe
HEJOCTATOYHO HECYIIECTBCHHBIC JOTIOJTHUTEIBHBIH
TpaBHJIEHBIC HETOYHOCTH. Marepuai, 6e3 Tpyna
(hOPMYITUPOBKH U OTBEYaeT Ha
CYIIECTBEHHbIE JIOTIOJTHUTENbHBIE
MOTPEITHOCTH BOIIPOCHI.

Orenka chopMHUPOBAHHOCTH KOMIICTSHITHH TI0 TTOKA3aTEI0 Y MEHUS

Kpurepuit

YPpOBEHb OCBOEHUS U OIIEHKA

2

3

4

5

BBIOHPATh ONTHMANTBHBIH
BHJI KOMIIBIOTEPHOI MOAETTN

He ymeer BeIOHpath
ONTHUMAaJbHBIN BH

YMmeer BbIOMpaThH
ONTHUMAaJbHBIN BHJ

YMmeet BBIOUpATh
ONTHUMAaJbHBIN BH],

YMeeT BbIOUpaTh
ONTHUMAaJbHBIN BH]

JUISl PELIEHUS IOCTABIICHHON | KOMIIBIOTEPHOM KOMIIBIOTEPHOHI KOMIIBIOTEPHOHI KOMIIBIOTEPHOHI
3a7a4u MOJEIH IS MOJEIH IS MOJEIH IS MOJEIH IS
pemeHus pemeHus pemeHus peleHus
[IOCTaBJICHHON [IOCTaBJICHHON [IOCTaBJICHHON [IOCTaBJIECHHON
3a71a4u 3agaqu. [Ipm oTBeTe | 3amadm, HO 3a7ja4d, CChLIAsICh
Ha BONpoc o0ydvaromnl | AOIycKaeT IIPH 3TOM Ha
HICS TOMyCKaeT HECYIIECTBEHHEIE HOpPMAaTHBHBIE
cepbE3HbIC OUIMOKK, | HETOYHOCTH B JIOKYMEHTHI U
HEeTOuYHble (JOPMYJIM | OTBETE HA BOIIPOCHL. | JAOTOJHHUTEIBHYIO
POBKH, OIITHO0OYHOE mureparypy. He
HCTIOJb30BaHUE 3aTpyAHSAETCS C
TEPMHUHOB OTBETOM Ha
JIOTIONTHUTEIIbHbIE
BOMPOCHI
OcyuiecTBiATh He ymeer Ymeer Ymeer Ymeer
000CHOBaHHBIH BBIOOD OCYILECTBIIATH OCYILECTBIIATH OCYILECTBIISTH OCYILECTBIIATH
MaTeMaTUYECKON OCHOBBI 000CHOBaHHBIH 000CHOBaHHBIH 000CHOBaHHBIH 000CHOBaHHBIH
pa3pabaTbiBaeMO MOJIENTH, | BBIOOp BBIOOD BBIOOD BBIOOD
JIMana3oH BapbUpOBaHUs €€ | MaTEMaTUYECKON MaTeMaTUYECKOU MaTeMaTUYECKOU MaTeMaTUYECKOU
BXOJHBIX M BBIXOJHBIX OCHOBBI OCHOBBI OCHOBBI OCHOBBI
rapaMeTpoB pazpabaTtbiBaeMoii pazpabaTtbiBaeMoii pazpabaTtbiBaeMoii pazpabaTtbiBaeMoii

MOJIEINH, JUANa30H
BapbUPOBaHUs €€
BXOJIHBIX

MOJIENH, JUaNa30H
BapbUPOBaHUs €€
BXOJIHBIX U

MOJIEINH, JUaNa30H
BapbUPOBaHUs €€
BXOJIHBIX U

MOJIENH, JUaNa30H
BapbUPOBaHUS €€
BXOJIHBIX H




BBIXOJTHBIX BBIXOTHBIX BBIXOTHBIX BBIXOJTHBIX
rapaMeTpoB napaMeTpoB, Ipu rapameTpoB, HO rapameTpoB.
9TOM OH MOJXKET He JIOIYCKaeT IlocnenoBaTensHO,
3HATH JICTaNCH, HECYILLECTBEHHBIE HCYEPIIBIBAIONIE U
JIOIYCKAaTh HETOYHOCTH B 9ETKO
HEIOCTaTOIHO OTBETE Ha BOTIPOCHL. | OOOCHOBBIBACT
[IpaBWJIbHbIE MIPUHSATHIE PELICHMUS,
(OpMYIHPOBKH U cBOOOTHO
CYIIIECTBEHHBIE YBSI3BIBAET TEOPHIO C
NIOIPELIHOCTH IIPaKTUKOM, HE
3aTPyIHSETCS C
OTBETOM TIpH
BHUJIOU3MEHEHUHN
3aJJaHUM
IIpousBonuth He ymeer YMeeT npous3BOAUTH | YMEET IPOU3BOAUTL | YMEET IPOU3BOIUTH
HEOOXOAUMYIO TIPOHM3BOIUTH HEOOXOAUMYIO HEOOXOAUMYIO HEOOXOAUMYIO
MaTEMAaTUYECKYIO OLIEHKY HEOOXOAUMYIO MaTEMaTHYECKYIO MaTEMaTHYECKYIO MaTEMaTHYECKYIO
aJIeKBaTHOCTH 1 MaTEMaTUYECKYIO OLICHKY OLICHKY OLICHKY
JIOCTOBEPHOCTH MOJIyYEHHOH | OLICHKY aJICKBaTHOCTH U aJICKBaTHOCTH U aJIeKBaTHOCTH U
MOJICITH aJICKBaTHOCTH U JIOCTOBEPHOCTHU JIOCTOBEPHOCTHU JIOCTOBEPHOCTHU
JIOCTOBEPHOCTH MOJIy4€HHON MOJIETH. | MOJIyY€HHOU MOJIENH, | MOJy4YE€HHOW MOJIENH,
nonyyeHHou mojenu | Ilpu oTBeTe Ha BOmp | HO JOMyCKaeT CCBHUIAsICh TIPU ATOM
0C 00yyYaronuiicst 10 | HeCyIIeCTBEHHbIE Ha HOpMaTUBHbBIE
MIyCKaeT CephE3HbIE HETOYHOCTH B JIOKyMEHTHI U
OIIMOKH, HETOUHBIE OTBETE Ha BONPOCHL. | JOTIOJHUTEIbHYIO
(hOpMYIHPOBKH, nuteparypy. He
OIIHO0YHOE 3aTpyIHAETCS C
HCTIOJIH30BaHUC OTBETOM Ha
TEPMUHOB JIOIIOJTHUTEIIHHEIS
BOIIPOCHI

Orenka chopMHUPOBAaHHOCTH KOMIIETSHITHH 11O TTOKa3aTento HaBbiku

Kpurepuit YpOoBEeHb OCBOCHUS U OLICHKA
2 3 4 5
[IpakTryeckum He Bmaneet Bnageer Bnaneer Bnaneer
HaBBIKAMU MIPaKTUIECKUM MIPaKTUIECKUM MPAKTUIECKUM MPAKTUIECKUM
MOJICIIUPOBAHMS CBOUCTB | HaBBIKAMH HaBBIKAMU HaBBbIKAMU HaBBIKaMU
CHCTEM Ha OCHOBE MOJIETTUPOBAHUS MOJICTTUPOBAHHUS MOJIEIMPOBAHUS MOJICIPOBAHUS

Pa3IMYHBIX BSOKYIIUX, B
YaCTHOCTH aHAJIN3a U
BBIOOpa BXOIHBIX U
BBIXOHBIX TTapaMeTPOB

CBOMCTB CUCTEM Ha
OCHOBE Pa3INYHbIX
BSDKYIIHX, B
YaCTHOCTH aHaIu3a u
BEIOOpA BXOIHBIX U

CBOMCTB CUCTEM Ha
OCHOBE Pa3JINYHBIX
BSDKYIIHX, B
YaCTHOCTH aHaJIH3a B
BBIOOpPA BXOIHBIX U

CBOMCTB CHCTEM Ha
OCHOBE Pa3JINYHBIX
BSDKYIINX, B
YJaCTHOCTH aHaIN3a 1
BBIOOpa BXOJHBIX U

CBOMCTB CHCTEM Ha
OCHOBE Pa3IM4YHbIX
BSOKYIINX, B
YJaCTHOCTH aHaJIN3a 1
BEIOOpa BXOJHBIX U

BBIXOJTHBIX BBIXOJTHBIX BBIXO/THBIX BBIXO/THBIX
ITapaMeTpoB IapaMeTpoB, HO TapaMeTpoB, T1apaMeTpoB.
UTHOPHPYET YUUTHIBAET [Ipu oTBeTe Ha BoTpo
CYIIECTBEHHBIE OCHOBHBIC ¢ 00yJaroIIHHCST CChI
JIeTajH, JOIMyCKaeT CyIIECTBEHHEBIE JlaeTcs Ha JIUTEpaTyp
HCTOYHOCTH JACTaIn, HO Y U HOpMATHUBHBIEC 10
JIOITyCKaeT KyMEHTBI.
HECYILeCTBCHHBIE He 3atpyansercs c o
TMOTPEIIHOCTHU B OTBE TBETOM Ha OOIIOJIHUT
T€ Ha BOIIPOC €JIbHBIE BOIIPOCHI.
IIpakTryeckum He Bnaneer Buageer Bnageer Bnageer
HaBBIKAMHA MIPaKTUYECKUM MIPaKTUYECKUM MIPAaKTHIECKUM MIPAaKTHIECKUM
panroHanbHOTO cOopa HaBBIKAMHA HaBBIKAMHA HaBbIKaMH HaBbIKaMH
nHpOopManuH o PpanoOHAILHOTO PaLOHAIBHOTO PAIMOHAIBHOTO PAIMOHAIIBHOTO
MOJICTTUPYEMOIi CUCTEME cbopa uHpopmanum 0 | coopa uHpopMaImu 0 | cOopa uHpOpMaIUK 0 | cOopa uHpGoOpMaUK O
3a CU€T IPUMEHECHHUS MOZENUPYEMOI MOZENUPYEMOI MOJIEJIUPYEMOi MOJIEJIUPYEMOi

MCTOJAa MAaTCMATHYCCKOT'O

CHCTEME 3a CUET

CHCTEME 3a CUET

CHCTEME 3a CUET

CHCTEME 3a CUET

TIJIaHUPOBaHUA MIPUMCHCHUA METOJIa MIPUMCHCHUA METOAA MPUMCHCHUA METOAa MPUMCHCHUA MCTOAa
OKCIIEPUMCHTA MATEMaTHUYCCKOI'O MATEMaTHUYCCKOI'O MaTeMaTHYCCKOI'O MaTeMaTHYCCKOI'O
IIJIAHUPOBAHUA IJIAHUPOBAHUA IIJIAaHUPOBAHUS IIJIAaHUPOBAHUSL




JKCIIEpUMEHTA JKCIICPUMEHTA, SKCIIEPUMEHTA, [IPU JKCIIEPUMEHTA.
OJIHAKO JIOITyCKaeT OTBETE Ha BOIIPOC Hcnone3yeT B 0TBETE
HETOYHOCTHU U HE MOJKET JIOMyCKaTh JOTIOJTHUTENBHBINA
3HAeT JeTanen HeOobIINe MaTepual, 6e3 Tpyna
HETOYHOCTH OTBEYaeT Ha
JOTIOITHUTENbHBIE
BOIPOCHL.
Haspikamu co3panus He Bnapeer Bnaneer HaBbIKaMu Bnageer HaBbIKamMu Bnaneer HaBbIKaMu
KOMIIBIOTEPHOI MOJEIN HaABBIKAMH CO3/IaHMA | CO3aHMs CO3J1aHusA CO3J1aHusA
Ha OCHOBE ITOJIy4E€HHBIX KOMIIBIOTEPHOHI KOMIIIOTEPHOHI KOMIIBIOTEPHOI KOMIIBIOTEPHOI
MaTEMaTUYECKUX MOJIEIIM Ha OCHOBE MO/JIEIIM Ha OCHOBE MO/IETI Ha OCHOBE MO/IETIH HA OCHOBE
3aBUCUMOCTEHN U IIOJIyYEHHBIX IIOJIyYEHHBIX [IOJIy4EHHBIX [IOJIy4EHHBIX
IIPAKTUYECKOrO MaTEMaTUYECKUX MaTEMaTUYECKUX MaTEMaTHYECKUX MaTEMaTHYECKUX
MPUMEHEHNE MOJEH Ul | 3aBHCUMOCTEH U 3aBUCHMOCTEN U 3aBUCHMOCTEN U 3aBUCHMOCTEN U
ONTHMHU3AINU MPaKTHYECKOr0 MIPaKTHYECKOr O MIPAKTHYECKOTO MIPAKTHYECKOr0

H3ydacMOro rpounecca
WA SABJICHUA.

MIPUMCHCHUEC MOJCIN
JUIA OITUMH3allvi
H3y1dacMOro rnpouecca
WA ABJICHUA.

[IPUMEHEHHE MOJIENH
JUTSL OITUMU3ALIUHI
M3y4aeMoro mporecca
WJIM SIBJIEHUSL, HO
UTHOpUPYET
CYILLIECTBEHHBIE
JleTaJld, JOIIyCKaeT
HETOYHOCTHU

MIPUMEHEHHE MOJICTIH
JUTSL OIITUMU3AIHN
HM3yJaeMoro Iporiecca
YA SIBJICHUS,
YUUTHIBACT
OCHOBHBIE
CYIIIECTBEHHBIC
JieTanu, Ho
JIOTTyCKaeT
HECYIIECTBEHHBIC
TTOTPEUTHOCTH B OTBE
TE Ha BOIIPOC

MIPUMEHEHHUE MOJEIH
JUISL ONTUMU3ALAI
H3y4aeMoro mpolrecca
WU SIBIICHUSL.

ITpu oTBeTE Ha BOIIPO
C 00YYAFOIIHIACS CChI
JIaeTCsl Ha JIUTEpaTyp
Y 1 HOpPMaTUBHBIC 10
KYMEHTBI.

He 3arpynusercs ¢ o
TBETOM Ha JONOIHUT
€JIbHBIE BOIIPOCHL.

N YYEBHO-METOANYECKOE OBECIIEYEHUE

6. MATEPUAJIBHO-TEXHUYECKOE

6.1. MaTtepuajibHO-TeXHHYECKOe OOecreyeHmne

HaunmenoBanue cnenuaibHBIX
MOMEIICHUN U TOMEICHUN I
CaMOCTOSITENIbHOM pabOTHI

OcHaIeHHOCTE CIeNaILHBIX
IIOMEIICHUN U ITOMEICHUN JUIA
CaMOCTOSITENTbHON PabOThI

l. | KoMnbroTepHBIX 3a1 [Jsi MPOBEIACHUS
1a00paTOPHBIX 3aHATUI

CHCI_[I/IaJII/I3I/IpOBaHHa}I MeOeIIb.
HepCHOCHaH HnIm CTallMOHApPHasA
TCXHHKA i1 ACMOHCTpalUM JSKpaHa
IMpCIogaBaTCIbCKOIO KOMIIBIOTCpA.
Hanuuue Ha BCCX KOMIIBIHOTCpAX

Opay3epa akTyaJlbHOW BEpCHH, TOCTYyIMa
B ceThb MIHTEepHET, 0DUCHOTO MaKeTa

2. | YuebOnas aynuropus nis npoenenus | Cnenuain3upoBaHHAs MeO0enb.
JIEKIIMOHHBIX U MPaKTUYECKUX 3aHATHi, | [lepeHocHas W CTalMOHapHas
KOHCYJIbTAILINH, TEKYIIEro KOHTPOJI, TEXHUKa IS JE€MOHCTpalUU
MIPOMEKYTOUHOM aTTeCTAIUH, pe3eHTalUN.

CaMOCTOSITENIbHOM pabOThI

3. | YuTanbHbli 3251 OMOIMOTEKH IS Criennanu3upoBaHHas MeOelb.

CaMOCTOSITENIbHOM pabOThI Kommnsrorep.

6.2. JInneH3MOHHOE U CBOOOIHO pacnpocrpansaeMoce nmporpaMmmHoc oOecneyeHune




Ne Ilepeuenb TMUEH3MOHHOTO PexBU3HUTHI MOATBEPKIAFOIIETO TOKYMEHTA
POrPaMMHOTO O0ECIICUSHUSI.

1 Microsoft Windows 10 | Cornamenue Microsoft Open Value Subscription
KopnopaTtushas V6328633. Cornamenue naericrsurensHo ¢ 02.10.2017
o 31.10.2023). Horosop [IOCTaBKU 1O
0326100004117000038-0003147-01 ot 06.10.2017

2 Microsoft Office Professional Plus | Cornmamenune Microsoft Open Value Subscription
2016 V6328633. Cornamenue aeiictBurensuo ¢ 02.10.2017
no 31.10.2023

3 Kaspersky = Endpoint  Security | CyOnuuen3uonnsiii gorosop Ne 102 ot 24.05.2018.
«CrangaptHeiii Russian Edition» Cpok aerictBus quieH3uu 10 19.08.2020
I'paxnancko-npaBoBoil JloroBop (Konrpakr) Ne 27782
«ITocTaBka mpo/IeHHs TIpaBa MOJIb30BAHUS (JTUIEH3UN)
Kaspersky Endpoint Security ot 03.06.2020. Cpok
nercteua nuen3uun 19.08.2023r.

4 Google Chrome CBobonHo pactpoctpansemoe 1O cornacHo ycioBusim
JUIEH3UOHHOTO COTJIAIICHUS

5 Mozilla Firefox CBobonHo pactpoctpansiemoe 1O cornacHo ycioBusim
JIMIIEH3UOHHOTO COTJIAIICHUS

6 nanoCAD Cornamenne NeHP-22/220-BY3 ot 17.02.2022r.

JIunensus Geccpoynas

6.3. Ilepevyenb yueOHBIX H3IAHNHA M Y4eOHO-METOAUYECKUX MATEPHAJIOB

1. Tynuk H.B. KommnbloTepHoe MojieaupoBaHue [IDIEKTPOHHBIN pecypc]| :

yueObnoe mocobue / H.B. Tymuk. — DIeKTpoH. TEeKCToBbIe aaHHbIe. — (Caparos:
By3oBckoe oOpazoBanue, 2013. — 230 c.
2. 3EHKUH, B.M. [IpakTueckunii Kypc MaTeMaTU4ECKOro

¥ KOMITBIOTEpHOTO MojenupoBanus [TekcT] : yueOHo-npakTndeckoe nocooue / 3eHKUH
B. U. - Kanununrpan : Poccuiicknii TOCyJapCTBEHHBIM YHUBEpCUTET UM. MiMMmanyuna
Kanra, 2006. - 152 c.

3. Canmna  E.N. Ontrmuzanms caMo0o0pa3oBaHusi  CpEICTBAMU
KOMMYHHMKATUBHBIX U MHPOPMAIMOHHBIX TexHosorui [Tekcr] : MoHorpadus / CanuHa
E. U. - Mockga : Poccuiickuii yHUBEpCHUTET Jpy>KObI Hapo10B, 2012. - 168 c.

4. [ManunoB, A. M. MaremaTuueckoe M KOMIIBIOTEPHOE MOJEINPOBAHUE
CJIIOXKHBIX CHUCTEeM [DIEKTpOHHBIM pecypc] : yueOHoe mocobue / [anunoB A. M. -
Ilen3a : IleH3eHCKMII TOCYIapCTBEHHBI YHUBEPCUTET apXUTEKTYpPbl U CTPOUTEIBCTBA,
9BbC ACB, 2011. - 296 c.

6.4. IlepevyeHb MHTEPHET PeCcypcoB, NPodecCHOHAIBHBIX 023 TaHHBIX,
HHGPOPMALMOHHO-CIIPABOYHBIX CUCTEM

DneKTpOHHO-0MOIMoTeYHas cucTeMa «JIaHby http://e.lanbook.com
DneKTpoHHO-0ubanoTeyHas cucrema IPRbooks http://www.iprbookshop.ru/
OdunmanbHbIi cCalT KOMIIAaHUU http://www.consultant.ru/
"Koncynprantl Intoc"



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=

DneKkTpoHHBIN KypHal «HbOpMaIIMOHHBIN http://www.snip.ru/
OrOJIICTCHh — HOPMUPOBAHUE M CTaHIAPTHU3AINS B

CTPOMTEIHCTBEY
Hayuno-TexHuueckas 6ubimoTexa http://elib.bstu.ru/
BI'TY um. B.I'. lllyxoBa
KubGepnenunka - UHTErpaTop HAyYHO-TEXHUYECKON http://www.CyberLeninka.ru
nH(OpPMAITUK CO CBOOOTHBIM JOCTYIIOM.
Poccuiickuit nHPOpPMAIIMOHHO-HAYYHBIH IEHTD, http://www.elibrary.ru

KaTaJor HAYYHBIX MyOJUKALUNA C 9aCTUIHO
CBOOOJHBIM JIOCTYIIOM K TIOJHBIM TEKCTaM
MaTEPHUAJIOB.

['ocynapcTBeHHBIN 00pa30BaTENbHBIN TOPTAT CO http://www.window.edu.ru
CBOOOJIHBIM JIOCTYIIOM K Y4EOHBIM ¥ HAy9IHBIM
MaTepuazam



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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