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1. Ilepeuyensn

IJIAHUPYEMBbIX

pe3yJbTaToB

00y4eHuUs

no

AMCHMILINHE,

COOTHECEHHBIX C IUIAHMPYEMbIMH pe3yJabTATAMH OCBOEHHSI 00pa30BaTeJIbHOMH

nporpamMmmal
Kon B pe3yabrate u3ydyeHusi AMCHUILIMHBI 00yYAIOIINECs TOAKHbBI:
KOMITeTeHI[HH Conepskarme
u3 YII u stan P
b KOMIICTCHIIUH 3HATh yMeTh BJIaJeTh
(popmupoBanns
BEITIOJTHATH
00paboTKy
pe3yIBTaToOB
METOAAMH H
METOJaMH U
cpencTBaMu
CpeICcTBaMu
METOJBl W CPeACTBa (hmzngeckoro u
¢uzngeckoro u
(uzngeckoro u MaTEeMaTHIECKOTO
MaTeMaTH4IeCKOTO
MaTeMaTHIECKOTO (KOMIIBIOTEPHOTO)
(KOMTIBIOTEPHOTO)
(KOMIIBIOTEPHOTO) MOJIEIUPOBAHUS B TOM

[IK-14

BJIaJICHUEM METOJ]aMH U
CpeICTBaMHU (PU3UUECKOTO
Y MaTeMaTH4eCKOro
(KOMITBIOTEPHOTO)
MOJIETTUPOBAHHS B TOM
YHCIIe C UCTIOIE30BaHHEM
YHHUBEPCAIbHBIX U
CHeTIHATH3UPOBAHHBIX
MIPOTPaMMHO-
BBIYUCIUTEIBHBIX
KOMIUIEKCOB, CUCTEM
ABTOMATU3UPOBAHHBIX
HPOEKTUPOBAHMUS,
CTaH/IapTHBIX MTAKETOB
ABTOMATH3AIIUN
HCCIIeIOBAaHUH, BIaJICHUE
METOJJAMH UCTIBITAHUH
CTPOHTEIBHBIX
KOHCTPYKUMH U U3JEINH,
METOJaMH TOCTAaHOBKH U
TIPOBEICHUS
9KCIIEPUMEHTOB MO
3aJaHHbIM ME€TOAUKAM

MOJICTTUPOBAHUS B TOM
qucIe ¢
HCIOJIb30BaHUEM
YHHBEPCAIbHBIX U
CIEUAIM3UPOBAHHBIX
MIPOTPaMMHO-
BBIYUCITATEBHBIX
KOMITJICKCOB, CHCTEM
ABTOMAaTH3HPOBAHHBIX
MPOSKTUPOBAHWSI,
CTaHJAApPTHBIX MMAKETOB
aBTOMAaTH3AIUH
HCCJICIOBAHUM,
BIIAJICHUE METOJaMHU
WUCTIBITAHUN
CTPOUTENIbHBIX
KOHCTPYKLUHH U
H3JICTHI, METO1aMHU
TIOCTAaHOBKH U
MIPOBEACHUS
JKCIIEPUMEHTOB IO
3a/TaHHBIM METOJINKaM,
B TOM YHUCJI€ CPEJICTBA
MathCAD u MS Excel
JUTSI MOZICTTMPOBAHUS U
00paboTku
pe3ynbTaToB
IKCIICPUMCHTOB

MOJICTTUPOBAHUS B
TOM YHCIIE C
HCIOJIb30BaHUEM
YHHUBEPCAITbHBIX U
CHEUATU3UPOBAHHBI
X TPOTPaMMHO-
BBIYMCITATEBHBIX
KOMIIJIEKCOB, CHCTEM
ABTOMATH3HPOBAHHEI
X TIPOEKTUPOBAHNS,
CTaHAAPTHBIX
MaKeTOB
aBTOMAaTH3aIU1
HCCIICIOBAaHUM,
BJIaJICTh METOJAMU
HCIBITAaHUHA
CTPOUTENIbHBIX
KOHCTPYKLUUU U
H3JICTTHI, METOIaMHU
TTOCTAaHOBKH U
MIPOBEACHUS
JKCIIEPUMEHTOB T10
3aaHHBIM
METOJMKaM, B TOM
quciie yMeTh
MIPUMEHSTH CPEICTBA,
Npe0CTaBIsIeMble
MathCAD u MS
Excel nns pemenust
MaTeMaTHIEeCKUX
3amad 1 00paboTKH
SKCIEPUMEHTATBHBIX
JTAHHBIX

YHClIe ¢
HCIOJIb30BaHUEM
YHHUBEPCAIbHBIX U
CHCIIHATH3HPOBAHHBIX
MIPOTPaMMHO-
BBIYHUCIIMTEIBHBIX
KOMILIEKCOB, CHC-TEM
ABTOMATH3MPOBAHHBIX
MIPOEKTH-POBaHUS,
CTaHJAAPTHBIX MTAKETOB
aBTO-MaTHU3aLMH
HCCIICIOBaHUM,
BJIaJIcHUE METOdaMU
HUCIBITAHUHA
CTPOUTEIBHBIX
KOHCTPYKLIUH U
H3IEIN, METOdaMuU
IMOCTAaHOBKH U
MIPOBEICHUS KCITe-
PUMEHTOB IO
3aJJaHHBIM METOMKAM,
B TOM YHCJIE BJIaJIETh
METOUKAMH
MOJIETTUPOBAHUS C
HCIOJIb30BaHUEM
CpeJCTB
MaTeMaTUYECKOTO
makera MathCAD u
MIPOTPaAMMHOTO
cpenctea MS Excel

2. MecTO IMCHMILIUHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMMbl

JvcuuninvHbl (IpaKTUKH),
MPEIIECTBYIONINE W3YUYCHUIO
JTUCUUTUINHBL, pe3yJIbTaThl

OCBOCHH:A KOTOPHBIX H€O6XO,Z[I/IMI)I

JUTST OCBOCHUS TaHHOU

Nudopmaruka, Maremarnka, TeopeTndyeckas MexaHuKa,
Texnudeckas Mexanuka, @u3uka




JUCTHITIINHEL.

JnCIUIINHBI (HpaKTI/IKI/I), qutst | Kenezob6eToHHbIE " KaMCHHBIC KOHCTPYKIIHH,
KOTOPBIX PE3yJbTAThl OCBOCHHS KoMIuiekchl W MpOrpamMMbl  pacueTa COOpPYXKEHHH Ha
AHHOI ACIIHIITHHBL 6y yT OBM, KommnbloTepHble TEXHOJIOTUH B CTPOUTEILCTBE,

Merauindeckie  KOHCTPYKIIMH,  BKJIIOYas  CBapKy,
HEOOXO/IMBL, Kak BXOMHBIC | \fexanuka rpyntos, OcHoBauus u  (yHIAMEHTSL
SHAHWA, YMCHUA W BIAICHUA I | CopeMeHHBIE  BBIYMCIMTENBHBIE W HPOEKTHHIE
VX U3YYCHMUS. KOMIUTEKCHI, CTpOUTEIbHAS MEXaHUKA

3. O0beM UCHMIUVIMHBI B 32a4eTHBIX €IMHHUIIAX C YKa3aHHeM KoOJHYeCcTBa
aKaJleMU4€eCKNX YaCOB, BbIIeJICHHBIX HA KOHTAKTHYI0 padoTy 00y4aronierocsi ¢
npenojaasarejeM (M0 BUIaM Y4eOHBIX 3aHATHI) M HA CAMOCTOATEJIbHYI0 padoTy
o0yuyarierocst

O6mmit 00beM TUCUMIUIUHEI B 3.€. /uac: 3/ 108
dopma NpOMEKYTOUHOM aTTECTAUU: 3a4ET

Buabl 3aHsTHi, NX TPYI10€eMKOCTH (Yac.) O0beM KOHTAKTHOM
®opma padoTsI
oGy4enus Jexuun JladopaTopubie | IlpakTHueckne | CamocrosiTeJbHAs oGy4arouierocs ¢
padoThI 3aHATHUSA padora npemnoaasareJiemM
(uac)
3a04Has 4 8 0 96 16

4. CoaepkaHue IMCHUILVIMHBI, CTPYKTYPUPOBaHHOe IO TeMaM (pa3gejam) ¢
YKa3aHHEM OTBEJCHHOI0 Ha HUX KOJMYECTBA aKAaJAeMHUYECKHX YaCOB M BHU/IOB
Y4eOHBbIX 3aHATHH

dopma obyueHus: 3aouHan
Cemecmp: 5

JleknuoHHbIe 3aHATHSA (44.)
1. Tema 1 PemieHue HeJJMHEHHBIX YPaBHEHMH {JIeKIMsI ¢ Pa300pOM KOHKPETHBIX
curyauuii} (0,54.)[1,9] Metoasl u cpencrBa (PU3MUECKOTO M MaTEMAaTHYECKOTO
(KOMITBIOTEPHOTO) MOAEIUPOBAHUSI.
Cpenctea MathCAD u MS Excel mis momenupoBaHusi u 00pabOTKH pe3yJbTaTOB
HKCIIEPUMEHTOB
Martematnueckoe mozenupoBanue B cucreMe MathCAD. Metononorus pemeHus
HEJIMHEMHBIX YPAaBHEHHI: OTJEIICHUE W YTOYHEHHE KOpHS. PenieHne HeIMHEWHBIX
ypaBHennit B MathCAD. ®yukiusa root. HaxoxkaeHue kopHel anreOpanyecKkux
ypaBHeHuit (pyHkuus polyroots). Pemenue Henunetnbsix ypaBuennii B MS  Excel.




MopenvpoBaHue MOBEICHUS CTAJTLHOTO KaHaTa 1MoJi BO3/IEUCTBUEM COOCTBEHHOTO Beca
U COCpPEIOTOYCHHOW Harpy3ku. Pacder mpormba TOHKOHW IUIacTWHBL. BperunciaeHue
KPUTHYECKOM CUJIBl JIsl CTAIbHOM KOJIOHHBI IBYyTaBPOBOTO

CEYEHUs.

2. Tema 2 Pemenue cucrem JmHeiliHbIX ypaBHeHuii (CJIAY) cpeacrBamm
MathCAD u MS Excel. {siekuusi ¢ pa30opoMm KoHKpeTHbIX cutyauumii} (14.)[1,2,4]
OO0ecrieueHre MHOTOBApPUAHTHOCTH PACY€TOB B  YHUBEPCAIBHBIX MPOTPAMMHO-
BBIYUCIIUTENBHBIX KOMILIEKCaX. Pernienue cuctemM ypaBHEHUM MaTpUUYHBIMU METO/IAMU B
MathCAD (Meton obpatHoii Mmatpuiibl, pyHiuu Isolve, xref.

Pemenne CJIAY B MS Excel merogom o6parnoii marpuubl (pynxuun MOIIPEL,
MVYMHOX, MOBP).

Urepaumonnsie metonbl pemeHuss CJIAY. Pemenune CJIIAY B MathCAD c
UCIIOIb30BaHuEM OJ10Ka given - find.

Mertoapl  MareMaTM4eCKOro  MOJCIHMPOBAHUS  CTEPIKHEBBIX  KOHCTPYKUHUHA  C
UCIIOJIb30BaHUEM YHUBEPCAIBHBIX MTPOTPAMMHO-BBIUUCIUTEIBHBIX KOMIUIEKCOB. Pacuer
CTaTU4eCcKu ompenaenumor ¢epmbl. DopMUpOBaHHUE MATEMATHYECKON MOJETH.
Boruucnenne ycunmit B ctepkHax depmbl. KOHTposb mpaBuiIbHOCTH pacdeToB. Pacuer
(dbepMBbI ¢ HECKOTBLKIUMH BapHaHTaMH Y3JIOBBIX HArpy30K.

3. Tema 3 Pemienue cucrem HeJMHelHbIX ypaBHeHuilh B MathCAD {nexkuus c
3apaHee  3alVIAaHUPOBaHHbIMM  ommOkamu}  (0,54.)[1,3,4] Hcnosb3oBanue
POrPaMMHO-BBIUMCIUTENBHBIX ~ KOMIUIEKCOB TPU TOCTAaHOBKE M  IPOBEJICHUU
sKcrepuMeHToB. O0paboTKa pe3ysibTaTOB C MCIOJIb30BAHMEM HEIMHEHMHBIX MOJEIIEH.
JIBa nTama pemieHus CUCTEMbl HENMHENMHBIX ypaBHeHUU. OmnpeneneHue HadalbHOTO
NpUOIMKEHUsT pelieHusi TpaguiyeckuM MeTtoaoM. HaxoxkjaeHue perieHus C 3aJlaHHOU
TOYHOCTBIO UCTIOIb30BaHUEM Oj10Ka given - find.

4. Tema 4 YUucinenHoe pemeHue 00bIKHOBEHHBIX TU(P(PepeHIUATbHBbIX YPABHEHUM
(OY). {nexkuus ¢ pazdopom KOHKpeTHbIX cutyaumii} (14.)[1,3,4] Marematuueckoe
(KOMIIBIOTEPHOE) MOJCIUPOBAaHUE Ha OCHOBE AW depeHIInaIbHbIX YPaBHEHHM, B TOM
YUCJIE C HCMOJb30BAHUEM YHUBEPCAIBHBIX W CHEUHUATU3UPOBAHHBIX IMPOrPAMMHO-
BBIYUCIUTENBHBIX KOMIUIEKCOB. [Ipumepst OZlY U3 cTponTenbHON MEXaHUKHU.

3amaua Komm m kpaeBas 3amada. YucnenHoe wHTerpupoBanue muddepeHITnatbHbIX
YpPaBHEHH CpeICTBaMU CTaHAApPTHBIX MAKETOB AaBTOMATH3alMd HUCCIEJOBAHUM
CpeacrBa MathCAD pna pemenuss nud@epeHuHanbHbIX ypaBHeHHH. biok given -
odesolve nnst pemennst OIY u cucrem quddepeHnmanbubix ypaBHeHui: 3anuck O1Y,
3a/laHUE HauyallbHBIX W KpaeBbIX ycioBui.OmnpeneneHue nporuda CTEpKHS MpU
POJI0JIbHO-TIONIEPEYHOM U3TrH0e, 3aJaHue YCJIOBUHM 3aKpEeIUIeHUs KOHIIOB CTEpIKHS.
[Toctpoenue smop mnporuba, M3rudarolero MOMEHTa, MonepedyHor cuibl. Pacuer
CTEp>KHS MPU Pa3IMYHbIX BapUaHTaX JACHCTBYIOIIMX HATPY30K.

Pacuer Oamok Ha ympyroM OCHOBaHMM C UCIOJIb30BaHUEM Mojaenu Bunkiepa.
HuddepennnanpbHoe ypaBHeHHE Mporuba OaJKkd Ha YINPYroM OCHOBAaHUHU. 3aluCh
GYHKIIMM W3MEHEHHS HWHTEHCUBHOCTH paclpelelieHHOW Harpy3ku q(X). 3amaHue
rpannuHbIX ycnoBui. [locTpoenune mporuba Oaniku, SMIOpP HU3THOAIOIIET0 MOMEHTAa U
MOMIEPEYHOU CHUJITBI

5. Tema 5 Ilpubau:xenune pynkuuii. O6padoTka IKCNEPUMEHTAIbHBIX TaHHBIX.



Annpoxcumanus. Uurepnoasuusa(l4.)[3,4] OOpaboTka pe3ynbTaToB METOJAAMH U
CpPEeICTBAMH KOMIIBIOTEPHOE MOJEIIMPOBAHUE C HCIIOIB30BAHUEM YHUBEPCAIBHBIX
POrPaMMHO-BBIUYHCIUTEIbHBIX KOMIUIEKCOB M CTaHAAPTHBIX MAaKETOB aBTOMATHU3aLUH
UCCIIeI0BaHU. MeTOoapl NOCTAHOBKM W MPOBEACHUS 3KCIEPHUMEHTOB IO 33JaHHBIM
meTogukaM. OOpaboTka pe3ysNbTaTOB JKCIEPUMEHTOB, MPEACTABICHHBIX TAaOIMUYHO.
[locTanoBka 3amaunm npuOMMOKEHUS QyHKUMA. J[Ba MOaxoga K pELICHUIO 3aJadu
npuOIKeHUsT QYHKIUNA: UHTEPIOJSALMS U allllPOKCUMAIUS.

NuTtepnionsiuust JTuHEWHONW KycouyHo-3amaHHOM ¢yHkiued. CpeactBa MathCAD nns
BBINIOJIHEHUS JIMHEHHOW wuHTepnoiauuu. OnpeaeneHde 3HAYeHUS QYHKIUM IS
apryMEHTOB, OTJIMYHBIX OT Y3JOBBbIX. JIuHeWHass uHTepnoiAuus 1o TaldIuIe.
Hcnonb3oBaHWe JWHEHHOW HWHTEPHOJSINMU s omnpeneneHus 3HadeHuid B CHull,
I'OCT.

Annpokcumanus. Kpurepuidi MeToJla HAaWMMEHBIIMX KBAApaTOB ISl OIpEIEICHUS
HAWJTY4IIeH anmpoKCUMUPYIomen QyHKIIUH.

Anmnpokcumanust B MathCAD. Anmnpoxcumanusi JTUHEHHOW (QYHKIIMEH, MOJTHHOMOM
crenenn  k, HenmuuenHo#l  Qynkmmeid. Ounenka  anmpokcuManuu.  [logbop
(GYHKIIMOHATBHOM 3aBUCUMOCTH  JUIsl  OKCIIEPUMEHTAIBHO TIOJTYYEHHBIX JaHHBIX
(rpadmyeckux U TAOJUYHBIX ).

Brimonnenne annpokcumanuu B MS Excel. JIluaus tpenna. YpaBHeHHe TUHUMA TPEHA.
BennunHa JOCTOBEpPHOCTM —ammpokcuMmauuu. Tunsl JguHAW  TpeHpaa. l[lopsamok
NOCTPOEHUS JIUHUM TpeHaa. OnpeneneHne Hamny e JUHUU TPeH a.

JlaGopaTopHbie padoTsI (84.)
1. IlocTpoenue rpadpuxos B cucremax MathCAD u MS Excel. Pemenue 3aga4 B
MathCAD c¢ ucnosb3oBannem exuHun usmepenus.(14.)[1,3,4] [loctpoenue B onHOM
rpadguyeckom Osoke MathCAD omnoro mnum Heckonbkux rpadukoB. Hanecenue Ha
rpadux touek. dopmaTupoBanue rpauKoB, B TOM YHUCIE HCIOJIb30BAHUE DJIEMEHTOB
dbopMaTupoBaHus sl OTOOPAXKEHUS AITIOP.
[Toctpoenue Ttoueunsix guarpaMmm B MS Excel. OtoOpakeHne TOYEeK KOpHEH,
MAaKCHMAaJbHbIX 3HAYEHHUM.
Hcnonp3oBanue cTanAapTHHIX enuuull n3mepenns MathCAD.
3aaHue pyCCKUX €IUHHI] U3MEPEHUS.
OTtoOpakeHue pe3yabTaToOB pacyeTa B 3aJaHHBIX €AMHUIIAX U3MEPEHUS.
2. Pemienue HeauHeHbIX ypaBHeHuid B MathCAD. Pemenne HeMHeNHBbIX
ypaBHenuii cpeacrBamu MS Excel. {¢ 3j1ieMeHTaMH 3J1€KTPOHHOI0 O0OYy4YeHUS] U
AMCTAHIUOHHBIX 00pa3oBaTeJbHBIX TeXHOJIOTHA} (14.)[1,4] Pemenne
TpaHcieHaeHTHoro ypaBHeHuss B MathCAD c ucnonb3oBanuem ¢pyKuuu root.
Pemenue anredpandeckoro ypaBHeHHsI ¢ UCTIOIb30BaHUEM (PYyHKIUU polyroots
Pacuer cranbHOrO Kanara
Pacuer nporu6a TOHKOM TJIACTUHBI
Pemienue TpaHCUEHACHTHOIO YpaBHEHMSI C ucCHoJb3oBaHue komaniabl I[1OJIBOP
[TAPAMETPA
Pemenne anreGpandeckoro ypaBHEHHUS ¢ UcTiob3oBaHue koMau sl [IOJJBOP



[TAPAMETPA

Brpruncnenne KpuTH4eCKOW CUIIBI Il CTAIbHOW KOJIOHHBI ABYTaBPOBOTO CEUECHUS

3. Pemenue cucrem JuHeilHbIX ypaBHenuii B MS Excel m MCAD.(14.)[1,3]
Pemenne cucteMbl MaTpUYHBIM METOJIOM

Pemenne cucreMsl ypaBHEHHM C IByMsSI BADUAHTAMU IIPABBIX 4aCTEN

[Tpumenenune CJIAY nid peuieHus reOMeTpUYECKUX 3a1a4

4. OnpenesieHue YCWIHM B CTEPKHAX CTATHYECKH - onpeaeanmoit pepmbi(14.)[1,3]
CocTaBieHue MaTeMaTUYECKON MOJIETTU CTaTUUYECKHU ONPEAETUMON (pepMbl

Peanusanus pemenns 1 aHanu3 pe3yJbTaToB

5. Pemienue cucreM HeauHeiHbIXx ypaBHenuid B MathCAD(1u.)[1,4] Pemenue
CUCTEMBl JBYX HEJIMHEWHBIX YPAaBHEHUW C MPEIBAPUTEIBHBIM OIPEACICHUEM
HaYaJIbHBIX 3HAYEHUH rpad)uuecKuM CIiocoOOM.

Pacuer crepxkHeBOW cucTeMbl (ABa CTEP)KHS, IIAPHUPHO COEIWHEHHBIX B TOUYKE H
HaxXOJSIIMXCS MOJ JAcHcTBHEM cuibl P (cocTaBieHMe MaTreMaTHYeCKOW MOJICIH,
BBIYHCIIEHNE HOPMAJIBHBIX HANPSIKEHUN B CTEPIKHSIX )

6. Pemenue o00bIkHOBeHHbIX Auddepennuanbubix ypaBHenuii B MathCAD.
HUcnoab3oBanue MaTeMaTHYeCKHX MoJeJ1eH, ONUCHIBAEMBbIX
audpdepeHINANBHBIMIA  YPABHEHUSAIMH, M3 o0OJjgactu crpourteabcrsa/(14.)[1,3]
Hcnons3oBanue Oioka given -odesolve ans permeHust KpacBoul 3agaun 2-ro MOpPsAKa,
3amaun Komm nepBoro u 2-ro nopsaxa.

Boluucnenne mnporuba IIApHUPHO-ONEPTOM HA JIBYX KOHLAX OalKu C OJHOU
COCPEOTOYECHHON HATPY3KOM.

Pacuet nporun6oB 0anky Ha ABYX MIAPHUPHBIX OMOPAX C MAPOH COCPEIOTOUEHHBIX CUIT U
pacrpeneIeHHbIMU Harpy3KaMu.

Boruucnenne nporu0oB, H3ruOaroliX MOMEHTOB M TIONEPEYHbIX CHJI OalKkud C
COCPENOTOYEHHOMN U PACIIPEICIICHHON HAarpy3KOu.

7. Ilpudanxkenune pynkumid. Uurepnoasuus.(14.)[3,4] Jlunelinas uHTEpHOIALMUS B
MathCAD.

Boruncnenne npoyHOCTH KUPIUYHOTO CTOJI0A.

JIuHelHas UHTEPIONALHNS 110 Ta0IHIIE C ABYMS BXOJIaMHU.

8. Ilpudan:kenune pynkumii. Annpoxcumanus.(14.)[3,4] Jluneiinas annpoxkcumanus
B MathCAD.

KBagpaTnunas annpokcumanus.

[Togbop dyskuuu ¢ ucnonb3zoBanuem amnmpokcumanuu B MathCAD u Excel. Jlunus
Tpenaa B Excel.

CamocrosiTesibHast padora (964.)
9. IlpopadoTka KOHCIEKTOB Jiekumnii(244.)[1,2,3,4]
10. BoinoJiHeHMe 3aIaHU KOHTPOJIbHOM padoTbi(384.)[2,3,4]
11. N3yyenue auteparypsni(304.)[1,2,3,4]
12. IloaroroBka k 3a4ery(44.)[1,2,3,4]



5. IlepeyeHb Y4e0OHO-METOAUYECKOTO OOeCIeYeHUS CAMOCTOSITEJIbHON PadoThI
00y4JaroImmuxcs Mo TUCHHUIIJIMHE

Jlia kaxxkaoro oOywaromierocsi o0ecnedeH HWHIUBUAYalIbHBbIH HEOTrpaHUYEHHBIN
JOCTYIl K  DJIEKTPOHHO-OMONMMOTEYHBIM  cucteMaM: JlaHb, YHHBEpCHUTETCKas
Oubnuoreka OH-NAH, d3JeKTpoHHOW Oubnnoreke ANTI'TY u K 3JIEKTpOHHON
uH()OpMaIIMOHHO-00pa30BaTEILHOM Cpelie:

1. CokonoBa B.B. Pemenue ypaBHEHMHM M CHUCTEM YPaBHEHHMU CpPENCTBAMH
MathCAD u MS Excel: Kypc neknuii no aucuuruinie «YucieHHbIe METOIbl PEIIeHUS
3aay B CTPOUTENbCTBE» [UIsl CTYJAEHTOB, OOYYalOLIMXCS 1O HaIpaBJICHUIO
«CtpourensctBo» /AnT. roc. TexH. yH-T uM W.U. [lon3yHoBa. — bapnayin, 2015. — 60 c.
[Ipsimas ccpuika: http://elib.altstu.ru/eum/download/sk/Solokova chmrz.pdf

6. Ilepeyennb yueOHOM JTUTEPATYPHI
6.1. OcHoBHas nuTeparypa

2. H. B. MokpoBa. UucieHHble METO/IbI B MHKEHEPHBIX pacueTax [DNEeKTPOHHBII
pecypc] : yuebHoe nmocodbue / H. B. Mokpoga, JI. E. CypkoBa. — DIEKTpOH. TEKCTOBBIC
nanuble. — CapatoB: Ail IIlu Op Menua, 2018. — 91 c. — 978-5-4486-0238-2. —
Pexxum nocryma: http://www.iprbookshop.ru/71739.html

3. Pemenue 3amau mnpukiagHOii Matematuku B cucreMe MathCAD
[OnexTpoHHBI pecypc] : yduebnoe mocodue / C. U. [yespen. JI. I'. IlleBuyk. —
DJIEKTPOH.  TEKCTOBble  jAaHHble. —  Kazanb: Kazanckuii  HalMOHAJIbHBIN
MCCIIENOBATENbCKUN TEXHOJOTHUECKUU yHUBepcuteT, 2012. — 100 c¢. — 978-5-7882-
1243-2. — Pexxum goctymna: http://www.iprbookshop.ru/63986.html

6.2. JlononHuTeNbHAS JIUTEPATYpa

4. U. A. benapeB. Metoapl BeumcieHuit B makere MathCAD [DaexkTpoHHBIN
pecypc] : yuebHoe nmocodue / U. A. benapes, 1O. B. Kparosa, H. H. ®enoposa, 1. A.

denopueHKo. — DIEKTPOH. TEKCTOBbIe naHHbie. — HoBocubupck: HoBocubupckuit
roCyJIapCTBEHHBIN apXUTEKTYPHO-CTpOoUTeIbHBIN yHUBepcuteT (Cubcrpun), 9bC ACB,
2013. — 169 c¢. —  978-5-7795-0659-5. —  Pexum  pocryna:

http://www.iprbookshop.ru/68893.html

7. Ilepedyenb pecypcoB HHGPOPMALMOHHO-TEJEKOMMYHUKANMOHHOH  CeTH
«/HTepHEeT», HEOOXOAUMBIX JIJISI 0CBOEHH S JUCHUILTUHBI

8. http://elib.altstu.ru/elib/main.htm
9. https://www.ptc.com/en/products/mathcad/

8. ®oHA OULEHOYHBIX MAaTEpHAJIOB [UI IMPOBEJCHHUS TEKYyILIero KOHTPOJs
YCIIEBAE€MOCTH M MPOMEKYTOYHOM aTTeCTALNH

COJICp}KaHI/IC HpOMC)KYTO‘IHOfI aTTeCcTalnu PaCKpPbLIBACTCs B KOMIIJICKTC
KOHTPOJIMPYIOIIHUX MATCPUATIOB, IIPCIAHAZHAYCHHDBIX JJIA IIPOBCPKHU COOTBCTCTBUA



YpOBHSI TOATOTOBKU M0 auciuiuinHe TpedoanusiM OI'OC, koTopble XpaHATCA Ha
kadenpe-pazpadorurike PI1J] B meuatHom Buae u B DUOC.

@®onn  oueHouHbix MatepuanoB (OOM) mno [aucCHMIUIMHE TPEACTaBIEH B
MPUIOKEHUH A.

9. HepequL I/IH(l)OpMaHI/IOHHLIX TCXHOJ’IOI’Hﬁ, HUCIIOJIb3YEMBIX IIPH OCYIIECTBJICHUH
06p33OBaTeJIbHOI'O nmpomecca mo AUCIHHUILJINHE, BRJIIOYasi MnmepeucHb
nmporpaMmmMHOro o0ecrnieueHUus U I/IH(l)OpMal_[I/IOHHI)IX CIIPAaBOYHBIX CUCTEM

JUis yCHEeImHOro OCBOEHMs TUCLMIUIMHBI HUCHOJB3YIOTCS PECYpChl IEKTPOHHON HH(DOPMAIMOHHO-
o0Opa3oBaTeNbHON Ccpelbl, 00pa30BaTeNIbHbIE WHTEPHET-NOPTAJbl, INI00aTbHAs KOMIBIOTEpPHAs CETh
Wnrepuer. B mnponecce M3yuyeHMs AUCLUUIUIMHBI IPOMCXOAMT HHTEPAKTHBHOE B3aMMOJCHCTBHE
00yyJaromerocs ¢ mpernojaBaTesieM uepe3 JMYHbIA KaOUHET CTyIeHTA.

Nenn Hcnoan3yeMoe nporpaMmmMHoe odecrnevyenme
1 Mathcad 15
2 Microsoft Office Professional
3 LibreOffice
4 Windows
5 Antusupyc Kaspersky
Nenn Hcnosb3yemble npogeccioHaibHbIe 0a3bl JaHHBIX U HHPOPMAIIUOHHbIE
CIIPABOYHbIE CHCTEMBI
1 BecrutatHast snekTpoHHass OuOnmoreka onynaiiH "EnmHOe OKHO K 00pa3oBaTelbHBIM
pecypcam" 1UIsi CTYIEHTOB M TpEeIojaBaTelieil; KaTajor CChUIOK Ha 00pa3oBaTeNbHbBIE
uHTepHeT-pecypcsl (http://Window.edu.ru)
2 Hanmonanenas snexktponHas 6ubmuorexka (HOB) — cBoOomHBI moCcTyn yMTatenei K
¢donnam poccuiickux O0ubmnorek. ComepKUT KOJUIEKIUH OLM(PPOBAHHBIX JOKYMEHTOB
(KaK OTKPBITOTO JOCTYyMa, TaK U OTPAHMUYEHHBIX aBTOPCKHM IPABOM), a TaKkKe KaTanior
u3aaHni, xpansumxcs B oudauorexax Poccun. (http://H36.pd/)

10. Onucanue MaTEePHAJIbHO-TEXHUYECKOM 0a3mbl, HEeoOXoauMoOH  JJIA
OCylleCTBJIEHHSI 00Pa30BaTEeJILHOI0 MpoIecca Mo AMCIUIIHHE

HaumeHoBaHMe cieNUAJbHBIX NOMENIeHUWI U MOMeIeHN i VISl CAMOCTOSITEJIbHOM padoThl

y4eOHbIE ayTUTOPHUH JIJIsl TPOBEACHHMS 3aHATUM JIEKIIMOHHOTO TUIIA

yqe6HHe AYJAUTOPUHN IJIA TIPOBCACHU A 3aHIATHI CCMHUHAPCKOI'O THUIIA

y‘I€6HBI€ AYJAUTOPUHN JIA IIPOBCACHUA I'PYIIIOBLIX U MHAWBHUAYAJIbHBIX KOHCYJ'IBTaHI/Iﬁ

y‘-IC6HBIC AYJAUTOPUHN JIA IPOBCACHU A TCKYIICTO KOHTPOJIA U HpOMCXCYTOqHOﬁ aTTeCTallnun

IIOMCIICHUA NI CaMOCTOSATEIbHOM pa6OTI>I

MartepualibHO-TEXHHYECKOe OO0eCredeHne W OpraHu3aius 00pa30BaTEIbHOTO
npoiiecca Mo JUCUUIUIMHE [Ji1 UHBAJUIOB U JIUIl C OTPAHUYEHHBIMU BO3MOMXKHOCTSIMU
3I0POBBSI OCYIIECTBISIETCS B cOOTBeTCTBUU C «IlojokeHrneMm 00 00ydeHUM WHBAIHAIOB
U JIUI] C OTPAHUYECHHBIMH BO3MOXKHOCTSAMHU 3/I0POBBS».




