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1. HEJIM OCBOEHUS JUCHUIIIMHBI

Llenbto ocBoeHus aucuMIUiMHbl «Pacuetbl ¢ ucronb3oBanveM SolidWorksy sBiseTcs moaroToBka
CTy/IeHTOB-6aKalaBpOB MOCPEACTBOM ObecreueHns KoMreTeHuui, npeaycmorpertsiMm @I'OC 3++, a Takke
03HAKOMJIEHHE CTYJEHTOB C OCHOBHBIMH TOHATHSAMM MNpHU 0OpabOTKE OSKCMEPUMEHTAIbHBIX [aHHbIX H
MeToJaMu 06pabGOTKH 3THX JaHHBIX C MCMOJIb30BAHUEM MPOrPAMMHOr0 00eCreveHus.

3agauM: MNO3HAKOMUTh CTYAEHTOB C METOdaMH O6pa6OTKM SKCMNEPUMEHTAJIBHBIX JaHHbIX I1pH
UCCJIEJOBAHUU TEXHHUYECCKHUX CUCTEM; aTb l/lHq)OpMalll/ll'O 00 OCHOBHBIX MeTOJax O6pa60TKl/l 3TUX JaHHBIX C
HUCIOJIb30BAHHUEM IPOIrPAMMHOI0 obecrneyeHus.

2. MECTO JUCHUILVIMHBI B CTPYKTYPE OIIOII

Jucumnnuna «Pacuersl ¢ ucnonb3oBanueM SolidWorksy oTHocuTes K OpMHpPYEMOi y4acTHHKaMH
06pa3oBaTe/IbHbIX OTHOLIGHHH YacTH JMCLMILIMH Kypca OakanaBpuara.

3. [INIAHUPYEMBIE PE3YJIbTATBI OBYUYEHUS 110 JUCHUILJIMHE
[Inanupyembie pe3ysibTaThl OOy4EHHsl MO JMCUMILUIMHE, COOTHECEHHBIC C IUIAaHUPYEMBIMH pE3y/ibTaTamMH

ocsoenus OITOIT

Popmupyembie

[Tnanupyembie pe3ynbTaTbl 00yHEeHHs M0 AUCLMILIMHE, B

HaumeHoBaHue

KOMTMETEHLIMH COOTBETCTBHM C HHIMKATOPOM JOCTHXKEHHS KOMIIETEHLIMH OLIEHOYHOI' 0 CPEe/CTBa
(xopa, coaeprkaHue MHauKaTop A0CTHIKEHUS Pe3ynbrarel 00yueHHs 110
KOMMETEHLIUH) KOMIETEHLMH JAUCLMIUTMHE
(K00, cooeporcarnue
uHOuKamopa
[1K-1. CnocobeH [K-1.1. 3Haer, kak | 3uaer Tpeboanus ECK/lu | 3auer
pa3zpabarbiBaTh pa3pabaTbiBaeTCA NPOEKTHAs croco6bl paspaboTku
POEKTHYIO U u TexHUuecKas | AOKYMCHTALIMH C
TEXHUYECKYHO JOKYMEHTaLMsl npu el
COBPEMEHHBIX CUCTEM

JIOKYMEHTAL1IO BbIMOJTHEHUH SCKH3HBIX, | 2o o THaupOBaHHOTO
MPH BBINOJHEHUH TEXHUYECKHX M pa6onmvx [POEKTHPOBAHHS.
3CKH3HBIX, MPOEKTOB u3zIenni, | Ymeer ohopMaATh
TEXHUYECCKHUX U Bbl6l/lpaTb OCHOBHBIC 151 TEXHHYECKYIO
pabo4MX MPOEKTOB | BCOMOraTe/bHbIe JOKYMEHTaLHMIO.
U3JeJKii, BoIOUpaTh | MaTepuallbl npu | Baageer coBpeMeHHbIMH
OCHOBHBIE U NPOEKTUPOBAHUH cUcTEeMaMM pa3paboTKu
BCIIOMOraTesIbHbIE | JBHUIraTe/IEN. JIOKYMEHTaLHH.
marepuasbl IpH MK-1.2. Ymeer
MPOEKTUPOBAHUH paspabarbiBaTb NPOEKTHYIO W
JBUratesen. TEXHUYECKYIO

JOKYMEHTALHIO npu

BBITIOTHEHHH 3CKHU3HBIX,

TEXHUYECKMX M  pabouMx

MPOEKTOB 173 (S 17178

BbIOWpaTh ~ OCHOBHBIE W

BCIIOMOTaTe/IbHbIE

MaTepHaibl npu

NPOEKTUPOBAHHUH

JIBUTaTelIen.

[1K-1.3. Bnageet HaBbIKaMU
MPOEKTUPOBAHHUSA N1PH
BBIMOJTHEHUH ICKU3HBbIX,
TEXHHUYECKHX U pabounx
TPOEKTOB W3/e/Hii, BEIGOpe
OCHOBHBIX H
BCIIOMOTraTe/IbHbIX MaTEpPUAJIOH

NpH MPOEKTUPOBAHUH




JIBUTATEJICH.

4. ObbEM U CTPYKTYPA JUCIHUIIJINHBI

Tpya0eMKOCTb IUCLMILIMHBI COCTABJISET 2 3a4ETHBIEC €IMHMLIBI, 72 Yaca.

Temaruueckui mjian
(opma o0yuenus — ouHas

n/n

HauMeHoBaHHE TEM W/ WIH
pa3ienoB/TeM JUCLIMILINHBI

Cemectp

Henens cemecTpa

KonrakrtHas pabota

o0yyaroLmxcs
C Melarort4eckum
pabOTHUKOM

Jlekuuu

IIpakTuyeckue 3aHsTHs'
JlabGopaTopHble paboTbl

6 ¢hopme npakmuueckou

nOO20MOBKY’

CamocrosTebHas

pabora

Dopmbl
TEKYLLEro
KOHTpOJIA

yCMEeBaEMOCTH,
dopma
NPOMEXYTOYHOMH
aTTecTaLuH
(no cemecmpam)

[Ipeamer ¥ 3aga4d JIMCUMIUIMHBI.
OLeHKa MOrpelHocTed B clly4dae
MHOIOKPaTHBIX M3MEPEHHH.
[IpoBeneHre W3MEpEHUH JeTaliei
JABC

Kak npuBOAMTB M MCIOJIB30BaTh
MOrpeLHOCTH

HOFpCUJHOCTI/I B KOCBCHHbIX
HU3MEPCHUAX

CraTHCTHYECKHi aHaJu3
CJTyHalHbIX MOTPELIHOCTEH

HopmaneHoe pacrnpeziesieHne
ClIy4YalHbIX BEJIMYHH

1-i1 pPEUTHHT-
KOHTPOJIb

B3BeweHHoe cpenHee npH
9KCIIEPUMEHTAIbHOM M3MEPEHHH

AnrpoKkcuMaLus M3MEPEHHBIX
BEJIMUMH

BuHOMHHaIBHOE pacrpeaeieHne

Kpurepuii y> st pacnpesieieH1i

10

SolidWorks Simulation.
OCHOBHbIE MOHSATHA. Tyl
JaHHbIX.

10

11

dopmardpoBaHue  TabiMLl B
SolidWorks Simulation.
ABTO3ar0JIHeHHE TabIuLL.
[TocTpoeHHE JHarpamm.

11

2-i peuTHHT-
KOHTPOJIb

12

Beox ¢opmyn B SolidWorks

12




Simulation.  Beruucienuve 1o
dhopmynam.

13 | CranpapTHble byHkumy. | 2 13 |2 2 2
BblunciieHne  MaTeMaTHYECKMX
¢dyHkuuit. Iloctpoenne rpaukos.

14 | Ucnonb3oBaHue nporpamm | 2 14 2
SolidWorks  Simulation — ans
peweHus  3apad.  [loctpoenue
NOBEPXHOCTEM.

15 | MUcnonezoBanue nporpaMmsl | 2 15 |2 2 2
SolidWorks ~ Simulation s
pelieHus TUMOBbIX 3aj1ay. Pabora

c HECKOJIbKUMH pabounmMu
JIMCTaMH.

16 | CocraBieHue Tabnuu M2 16 2
JIOTMUYECKUX (byHKUMH.

ObpaboTka MaccuBa  JaHHBIX.
CoptupoBka W UABTpaLMK
JnaHHbIX. COpTUPOBKA JaHHbIX.

17 | Unterpauns ¢ BJI.  Pexumsl | 2 17 |2 2 2 3-# penTHHT-
TaluLIbl u KOHCTpPYKTOpA. KOHTPOJIb
Pa3paboTka TabiuL ¢ MOMOLIBIO
111a6JI0HOB.

18 | CoptipoBka M (UABTP OaHHBIX. | 2 18 2

Co3naHue GopmM ¢ MOMOLLBIO
mactepa Gopm.

Bcero 3a 2 cemecTp: 18 |18 18 18 3auer

Hanuuue B ucuuruimie KIT/KP

HUroro no gUCLUMIUIMHE 18 18 18 18 3aueT

CoaepxkaHue JIEKIIHOHHBIX 3aHATHH 110 JHCUHILIMHE

Tema 1 Ipeamer W 3agauu aucunmuintbl «Pacuersl ¢ ucnonb3oBanuem SolidWorks»

CopepKaHUe TEMBI.

[Ipeamer u 3agauv AMcUMIUIMHBL. OLEHKAa MOTPELIHOCTEH B Cilyvyae MHOTOKPaTHBIX W3MEPEHMH.
Heus6exnocth norpemHocteit. Kak BakHO 3HaTh norpemiHocTH. OLeHKa MorpeuHocTed npyu CHUThIBAHHH
co wkanbl. [IpoBeaeHue namepenuii neranei JIBC.

Tema 2 Kak npMBOIMTH U UCTI0JIb30BATh MOIPELLIHOCTH

CopepaaHue TEMBI.

Haunyuwas oueHka + morpemHocTs. 3Havaumue uuopbl. Pasnuuue. CpaBHEHHE H3MEPEHHOro H
NpuHATOro 3HadeHud. CpaBHEHHE NBYX M3MEPEHHbIX 3Ha4yeHWd. [IpoBepka MpONOPLUOHATLHOCTH C
nomouipto rpaguka. OTHOCHTENBHBIE MMOrPEIHOCTH. 3HaYalMe UM(PPbl U OTHOCHTENIbHBIC MOrPELIHOCTH.
VYMHOX@EHHE IByX U3MEPEHHbIX 3HAUEHHH.

Tema 3. [lorpeliHOCTH B KOCBEHHBIX H3MEPEHHUAX

CopaepxaHHe TEMBI.

ITorpemHocTH B NpAMBIX H3MepeHHsX. CyMMbl M Pa3HOCTH MPOM3BEEHUS U YacTHbIX. HesaBucHMbIe
rmorpemHocTH B cymme. [lpoussonbHas GyHKUMA OJHOM nepemeHHo. Meton «war 3a warom». OO6mas
(dopmyna s BBIYUCIICHUs OLIMOOK B KOCBEHHBIX H3MEPEHHsIX.

Tema 4. CTaTUCTHYECKHI aHAJIM3 Cily4alHbIX MOrpeLIHOCTEM

ConaepxaHue TEMBI.

CoyualiHble W cucTemaTHueckde owmnbku. CpeaHHMe M cTaHIapTHble OTKIoHeHus. CraHzapTHOe
OTKJIOHEHHE KaK [OrpellHOCTh  eJMHMYHOro  u3Mepenus. CTaHIapTHOE  OTKJIOHEHHE — CPEIHEro.
CucremMaTHyecKue OLMOKH.

Tema 5. HopmanbHoe pacnipelienieHHe Cily4aiHbIX BEJTHYHH

CogepxaHue TEMBI.

I'uctorpammbl ¥ pacrnipeaenenus. IlpenenbHble pacnpenesienus. HopmaibHoe —pacripele/ieHHe.
CraH/iapTHOe OTKJIOHeHHMe Kak 68 % goBepuTenbHbIl npenen. OOOCHOBaHHME CPEAHEro Kak Hauiy4lleH




oueHkd. OBOCHOBaHWE KBaApaTMUHOro cioxeHus. CTaHaapTHoe OTKIOHeHMe cpeaHero. KosdduumeHt
JI0BEpHS.

Tema 6. B3BeleHHoe cpeHee MPH SKCIIEPUMEHTAIBHOM U3MEPEHHH.

CopnepxaHue TEMBI.

Ipo6nembl  otOpaceiBanus naHHbIX. Kpurtepuii Lllosene. [lpoGiembl 00bennHeHUs pe3yJbTaToB
pasHbIX U3MepeHHi. B3seleHHoe cpeHee.

Tema 7. AnnpoKcUMaLKs U3MEPEHHBIX BEJIMYMH.

CopepKaHUE TEMBI.

[TorpeuiHoCTh B M3MEPEHHUSIX W anmnpoKCHMAaLMs M3MEPEHHBIX BEIMYMH. ATMNPOKCHMALIMA METOJO0M
HaMMEHBLIMX KBAJPaToB. ANMPOKCHMALWs ¢ MoMolibio porpammbl MS EXCEL.

Tema 8. BUHOMUHaJILHOE pacnpelesIEHHE.

CopepkaHue TEMBI.

Onpenenenne OGUHOMMHAIBHOrO — pacripesiesieHus. CBOHCTBa  OMHOMMHAILHOTO — paclpesie/ieHHs.
Pacnpenenenue aycca ciyyaitHbix norpemwHocte. [IppmeHerure runotes.

Tema 9. Kputepuid > 1is pacrpeeeHuid

CopnepxaHue TEMBI.

OGuiee onpenenenue y>. CTeneHd cBOGOAbI M NpUBEJEHHOE 3HaucHWe yx’. BeposatHocTu s 1.
[Ipumepsl.

Tema 10. SolidWorks Simulation. OcHoBHble NOHATHSA. THIIBI JaHHBIX

CopaepxaHue TEMBI.

OcHoBuble moHsaTus  SolidWorks Simulation. Tunbl  JaHHbIX A7 0OpabOTKM B 3JIEKTPOHHOM
npoueccope. @opmarsl syeek. Popmyibl B suerkax. [Ipumepsr.

Tema 11. ®opmarupopanue Tabnuu B SolidWorks Simulation. Aprozanonnenue Tabnuu. [loctpoetue
JMarpamm.

ConepxaHue TEMBI.

CoszjaHue JI0KyMEHTa 10 NpeIOKEeHHOMY 00pasiy M (opmaTupoBanue Tabiuibl. DopMmar syeek.
BbipaBHMBaHHE MO TOPM3OHTAIM/NIO BEpPTHKAIM/ NO LEHTpy. ABTo3anojiHende Tabiuubl. [locTpoeHue
rpaMKOB C anmnpoKCUMaLMei HX KPUBbIMHU JIHOO0r0 MopsiaKa.

Tema 12. Beoa ¢popmyn B SolidWorks Simulation. Beruncienune no popmynam.

Copep>KaHHE TEMBI.

Beox opmy. Buiuncnenue no Gpopmynam. OcHoBHbIE NpaBua co3aanus Gopmy.i. Popmar sueek.

Tema 13. CranaaptHble QyHKIHMH. BbiuncieHne MateMaTnieckux ¢ynkumii. [loctpoenne rpaukos.

CopepaHue TEMBI.

BbluMclieHHe CTaHAApTHBIX —MaTeMaTHYeckMX GYHKUMH M QYHKUMA, MOMy4YeHHBIX —[0OC/E
annpokcumauuu. ITocTpoente rpaMKOB annmpoKCUMHPOBaHHbIX GyHKUMH. BbiGop THma rpaguxa.

Tema 14. WUcnonbzopanue nporpamm SolidWorks Simulation ansa pewenns 3anad. [locTpoeHue
NOBEPXHOCTEM.

ConaepxaHHe TEMBI.

Bhiuncienue ¢ nomoiupio nporpamm SolidWorks Simulation 3a1aHHBIX MaTeMaTHYECKHX (yHKLIHIA,
MOCTPOEHHE TMOBEPXHOCTEH M0 MPOBEAEHHBIM pacueTaM. OpopmiIeHHe MOCTPOCHHBIX rpaduKoB B BHIE
pUCYHKa.

Tema 15. Ucnonb3osanue mporpammbl SolidWorks Simulation ais pemenus THNoBbix 3aja4. Pabora
C HECKOJIbKMMH pabounMH JIMCTAMH.

ConepiKaHHE TEMBI.

Hcnons3oanue niporpammsl SolidWorks Simulation aist pemienus TMNOBbIX 3aiay: TabnuL pacyera
SKCMEPUMEHTAIbHBIX [aHHBIX C BBIBOJOM Ha nevarth. Pabora ¢ HECKONbKAMH pabo4uMH JIMCTAMH H
NOCTPOEHHE 1Marpamm.

Tema 16. CocTaBnenue Tabauiy 1 Jjoruyeckux gpyHkuuii, O6pabotka MaccuBa AaHHbIX. COPTHPOBKa H
¢duabTpairyu AaHHbIX. COPTUPOBKA JaHHBIX.

Copaep)kaHHE TEMBI.

CocrapjieHHe Tabiull M JIOrMYeckuX GyHKUMil: npumeneHue sorudeckoi dynkumn «ECJIM».
[Moctpoenne auarpamm. OOGpaGoTka MaccMBa JAaHHBIX MPH  OKCTIEPUMEHTAJIbHBIX  HUCCIIC0BAHHMAX.
CopTHpOBKa M (GUIBTPALKMK AaHHbIX. COPTHPOBKA IaHHBIX IKCTIEPUMEHTAJIBHBIX HCCIIEIOBAHHI.

Tema 17. Uurerpaums ¢ BJI. Pexumbl Tabnuibl 1 KOHCTpyKTOpa. PaspaboTka TabJauL ¢ NOMOLUBIO
11a0JI0HOB.

CopneprkaHHE TEMBI.
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Cucrembl ynpasienus 6Gasamu nanHbiX. WMHTerpaums ¢ BJI. Pexxumbl TaGnuubl M KOHCTPYKTOpA.
PaspaGotka TabauL ¢ nomoubio wadnoHoB. [Ipumepsbl KCN0/1b30BaHMs WA0I0HOB.

Tema 18. CoprupoBka v ¢puibTp AaHHbIX. Co3naHue GopM ¢ MoMolIbIo MacTepa GopM.

Coaep:kaHue TEMBI.

CoprupoBka W ¢unbTp nanubix. Cosznanue ¢opm ¢ nomowbio Mactepa opm. Cosganue dopm ¢
HECKOJbKUMH Tabnuuamu. [TocTpouTeb BoIpaKeHHUH.

Couepmaﬂne NMPAKTHYECKHX 3aHATHH MO JUCUHIIIHHE

Tema 1. OnpeneneHue OTHOCHTENIBHBIX [OTPELIHOCTEW W TMPOBEPKA MPOMNOPLUMOHATIBHOCTH €
nomouibio rpaduka.

Copaep)kaHue TEMBI.

OTHOCHUTE/IbHBIE MOTPELIHOCTH. 3Havale UMGpbl U OTHOCHTEJIBHBIE MOTPELIHOCTH. YMHOKEHHE
ABYX  M3MEpeHHbIX  3HaueHui.  OmnpejefieHHe  OTHOCHTEJIbHBIX — MOTPEMIHOCTEH W MpoBepKa
MPOTOPLHOHATIBHOCTH C MOMOILBIO IpaduKa.

Tema 2. CnyuaiiHble M cucteMaTuueckue OWMOKK. CpelHHE W CTaHJApPTHbIE OTKIOHEHHMS.
CranaapTHOE OTKJIOHEHHE KAk MOrpelHOCTb €IMHUYHOrO W3MepeHus. CTaHIapTHOE OTK/IOHEHHE CPEIHEro.

ConeprkaHue TEMBI.

BbludciieHHe CpeIHero 3HaueHus, CTAaHJAPTHOrO OTKJIOHEHHs, [OBEPUTENIbHbIX HMHTEPBAJIOB.
[TprMepbl pacyeToB MO AaHHBIM SKCIIEPUMEHTAIbHBIX HCCIIEIOBAHHUA.

Tema 3, 4. TIucrorpammbl u pacnpenenenus. IlpenenbHeie pacnpeaenenus. HopmanbHoe
pacrpezesieHue.

CopaepxaHue TeM.

[TocTpoeHHe THCTOrpaMM W pacripesiesieHHsl Cily4alHbIX BeIW4WH. [IpenenbHbie pacrpee/ieHUs.
HopmansHoe pacripenenenre. CTanaapTHoe OTKIOHeHHe Kak 68 % joBeputesbHblii npenen. OGocHoBaHHe
CpelHero Kak Hauiyuuied oueHkd. OGOCHOBaHME KBaApaTH4HOrO crioxkeHus. CTaHIapTHOE OTKJIOHEHHE
cpenHero. KoadduuueHt qosepus.

Tema 5. Pacuersl ans otOpachbiBaHHsi [JaHHBIX OKCIEPUMEHTANbHBIX HccienoBaHui. Kputepui
Iloene. [Tpo6iiemMbl 0ObeAMHEHUs Pe3y/IbTaTOB Pa3HbIX M3MEPEHUH. B3BeleHHOe cpe/Hee.

ConepxaHue TEMBI.

PacueTsl a1 OTOpachiBaHMA JaHHBIX OKCIEPUMEHTaIbHBIX Hccnenoanuid. Kpurepuit LlloseHe.
[Tpo6nembl  00beAMHEHHs PE3y]bTaTOB pPasHbIX W3MEPEHHiA. B3BELICHHOE CPEIHEE SKCNEPUMEHTAIbHBIX
UCCJIEI0BAHUH.

Tema 6 ¥ 7. ANnpoKCMMAaLsi 3KCIIEPUMEHTA/IbHBIX JaHHBIX METOAOM HAWMEHBIIMX KBaJpaTOB U C
NomolLbio porpamMmbl SolidWorks.

CopnepKaHHE TEMBI.

TTorpeiHocTs B W3MEPEHHSX M annpOKCHMAllM W3MEPEHHBIX BEITMYHH. ATNPOKCHMMALMA METOI0M
HaUMEHbILIMX KBAAPaTOB. ANMPOKCHMALIHS C OMOILBIO porpammbl SolidWorks.

Tema 8. CTaTUCTHYECKHE METO/IbI MOJIEJIMPOBAHHUS CITyHaHHBIX MPOLIECCOB.

CopepaHue TEMBI.

3ajaua Onpe/e/IeH!s XapaKTEPHCTHK CTALIMOHAPHOTO CJTyHaHHOro MPOLIECca Mo OJIHOM pealu3aluy.

Tema 8. bBUHOMUHANIBHOE pacIpeeiCHHE.

Copep)kaHUE TEMBI.

CaoiicTBa GMHOMHMHATBHOTO pacrpeseseHus. Pacnpesenenne ['aycca ciydadHbIX [MOrPELIHOCTEH.
[TpuMeHeHue TUIoTeES.

Copepxkanune J1a00PATOPHBIX 3AHATHH 0 AHCUHIIHHE

Tema 1. ITpoBenenue usmepenni aetasieit JIBC u onpesesnienre norpeiHoCTeH IMHEHHBIX Pa3MEPOB.

CopepxaHue TEMBI.

I[lpoBecTH M3MepeHHe JIMHEHHBIX pPa3MEpoB IIAaTyHa W KOJIEHYAaTOro Baja OJHOLMIWHAPOBOrO
JIBUTATEJNS C BOBMOYKHOCTBIO 00pabOTKH SKCIIEPUMEHTAIbHBIX 1aHHbIX.

Tema 2. Merox «war 3a warom». O6was ¢opmyna M BbIYUCICHHS OWKWOOK B KOCBEHHBIX
U3MEpEHUSX.

Conepxanue Tembl. [IpoBECTH KOCBEHHbIC M3MEPEHHs B COOpKE JeTallel M ONpelenTh olMOKy B

KOCBCHHBIX U3MEPECHHUAX.
Tema 3. nOCTpOCHMC FUCTOrpaMM MNocCj€ MpOBEACHHUA HU3MCPECHHA HECKOJILKHX OTBbITHBIX J€TAJIEH.



Copnep)xaHue TEMBI.
[TpoBecty u3MepeHus ot 10 10 15 u3genuii MalIMHOCTPOEHHS, HANTH CPeHEE 3HAUYCHHMS U3MEPEHHOH

BCJIMYHHBI M ITIOCTPOUTH TUCTOrpaMMy U3MEHEHHUS pa3sMEpOB.

Tema 4. O6paboTKa 1aHHBIX SKCTIEpUMEHTaJIbHBIX UccenoBaHui Ha [1K.

5. OHUEHOYHBIE CPEJACTBA VIS TEKYLWEI'O KOHTPOJIA YCIIEBAEMOCTH,
[MPOMEXKXYTOUYHOM ATTECTALIMU IO UTOT'AM OCBOEHUS AMCLMUIIIMHbI
U YYEBHO-METO/UYECKOE OBECIIEYEHUE CAMOCTOSITEJIbHOU PABOTBI
CTYAEHTOB

5.1. Tekymnii KOHTPOJIb YCIEBAEMOCTH (pelimunz-kOHmpons 1, peumunz-konmpone 2, peumune-
KOHmMpOJib 3)

IlepBblil peATHHI-KOHTPOJ/Ib
Borpockl 411 peHTHHI-KOHTPOIIs

1 OLeHKa NOrpeLHoCTed B Cy4ae MHOTOKPAaTHBIX W3MepeHUH. Hen30ekHoCTh MorpeiHoCTen.

2. Kak Ba)kHO 3HaTh norpetHocTy. OLeHKa MOrpelHOCTeN MPH CYUTBIBAHUHK CO LUKAJIBI.

3 Kak onpejessieTcs Haumyulias OLEHKa NPy 9KCNEPUMEHTAIbHBIX HCCIIEI0BAHUSAX?

4.Kak npoBOAMTCS CPaBHEHHE U3MEPEHHOTO M NIPHHATOrO 3HAYEHH.

5. Kak npoBoaMTCs MpoBepKa NPONOpLHOHAIBHOCTH € MOMOLLBIO rpadHKa.

6. UTo Takoe OTHOCHTEJIbHBIE MTOrPEILIHOCTH.

7. Kak onpezensitoTest 3Haualnue LUQpbl H OTHOCHTEIbHBIE MOrPELIHOCTH.

8. Kak yMHOXalOTCs pe3y/ibTaThl ABYX U3MEPEHHbIX 3HAUCHHI.

9. HezaBucuMmble norpelHocTd B cymme. [Ipon3BosbHas (yHKUMS OHOM nepeMeHHOH. MeToa «iar

3a mwaromy.

10. Cny4aiiHble 1 CUCTEMAaTHYECKHE MOrPELIHOCTH.
11. Cpennue W cTaHIapTHble OTKJIOHEHHMs. CTaHIapTHOE OTKJIOHEHHE KaK MOrpeirHocTh €AMHUYHOTO

U3MEPEHUI.

12. CTanaapTHOe OTKJIOHEHHE cpeiHero. CHcTeMaTH4eCK1e OLIHOKH.

13. l'uctorpammsl 1 pacnpesesneHus. [IpeaenbHbie pacnpeeneHus.

14. HopmanbHoe pacripeaesnenue. CTaH1apTHOE OTKJIOHEHHE Kak 68 % 10BepUTe/IbHbIN pese).
15. O60cHOBaHHWE CpPeIHEro Kak Hauayuluen oueHkH. O60CHOBaHKE KBAPaTH4HOTO CJIOKEHHUS.
16. CtangapTHoe oTKI0HeHHe cpeaHero. KosdduuueHT 1osepus.

17. [poGnembl oTOpackiBanus AaHHbIX. Kputepuit [1loseHe.

18. IpoGembl 00beAMHEHHS PE3YIbTATOB Pa3HbIX W3MEpeHHUi. B3BeweHHoe cpesHee.
nomouibto Mactepa hopm. Cozaanne GopM ¢ HECKOJIBKMMH TabJIMLIAMH.

Bropoii peliTHHr-KOHTPO./Ib
Bornpockl /151 peHTHHI-KOHTPOJIS

1. TlorpeiHocTs B M3MEPEHHAX U annpOKCHMaLs H3MEPEHHBIX BETM4HMH.

2. ANnpoKCHMal{s METOZOM HaMMEHBLIMX KBAJIPaToB. ATMPOKCHMALMSA C MOMOILBIO NPOrpaMMBbI MS
EXCEL.

. Onpesienenne GUHOMHHATIBHOTO pacrpesienieHus. CBoHCTBa OWHOMHHAILHOTO PACNPEEEHHUS.

. Pacnpenenenue aycca ciyyaiineix norpewHoctei. [Ipumenenue runores.

. O6uee onpenenenue y>. CreneHn cBOOOBI M NPUBEIEHHOE 3HAYCHHE *. BeposTHocTu st .

. SolidWorks Simulation. Tunel aHHBIX 1715 00paGOTKH B 3JIEKTPOHHOM MNPOLIECCOpE.

. Cosjianue 10KyMEeHTa 10 NpeUIoKEeHHOMY 00pasily U hopmaTrpoBanue TabiuLbl. Popmar sueek.
. BolpaBHMBaHHE 110 FOPU3OHTAIIH/TIO BEPTHKAJIH/ 110 LIEHTPY. ABTO3AIOIHEHHE Ta0IHLIbL.

. [TocTpoeHue rpadMKoB ¢ anmnpoKCUMalel UX KpUBBIMH JIIOO0r0 NOpsijKa.

. Kak BBoasATCS (hOpMYJIbl B 9JIEKTPOHHBIX Tab/MLAX.

10. Kak npoBoautcs BbiuucieHue o popmynam B SolidWorks Simulation.

11. Kakue ocHOBHBbIE TIpaBuiIa co3iaHus Gopmyit.
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Tperunii peATHHI-KOHTPOJIb
Bonpocsl 4J1s peATHHI-KOHTPOJIS.
1. BbluMc/ieHHME CTaHOAPTHBIX MaTeMaTHYecKMX GYHKUMH W QYHKUMHA, [OJTYy4YEHHBIX TOCIe
annpoKCUMaLHH.
. MocTpoeHue rpadMKoB annpoKCUMUPOBaHHbIX GyHKUMHA. Beibop Tna rpaduka.
. Boruucnenus ¢ nomoutsto SolidWorks Simulation.
. [TocTpoeHue noBepXHOCTE# M0 npoBeeHHbIM pacuetaM. OdopmieHHE MOCTPOEHHBIX IPapUKOB.
. Ucnons3oBanue nporpammbl SolidWorks Simulation ais pacyeTa 3KCrnepUMEHTaIbHBIX TaHHbIX.
. Pa6ora ¢ HeCKOJIbKMMH pabouMMH JIMCTAMH U NOCTPOEHHE IHarpaMM.
. CocraBiieHHe TabIULL M JIOTHYECKUX QYHKLMIH: MpuMeHeHHe norudeckoit dyHkumn « ECJIN».
. [Toctpoenue auarpamm. O6paboTka MacCHBa JaHHBIX MPH SKCIIEPUMEHTAIbHBIX HCCI/IEOBAHUAX.
. CoptupoBKa W ¢punbTpaurn AaHHbIX. COPTUPOBKA JaHHbBIX SKCIIEPUMEHTAJIbHBIX HCCIICI0BaHUH.
10. Cucremsl ynipasienus 6azamu AaHHbIX. MHTerpaums ¢ b1
11. PexxuMbl TabJIMLBI U KOHCTPYKTOpa npu pabore ¢ b/I.
12. PaspaboTka TabuL ¢ NOMOLLbIO abnoHoB. [puMepbl HCNONb30BaHUs WabIOHOB.
13. CopTupoBKa ¥ GUIBTP JaHHbIX.

O 0 1N n B Wi

5.2. IlpomesKyTO4HAN ATTECTALMS 110 UTOraM OCBOEHHMS UCLUMIUIMHBL (3ayen).

KOHTpOﬂbele BOIIPOCHI K 3a4€Ty

. OLleHKa NOrpeLIHOCTEl B Cllydae MHOTOKPATHBIX M3MepeHHH. Hen3be:KHOCTh MOrperHoCTeH .
. Kak Baxno 3HaTh norpemHocTH. OLEeHKa MOrpelHOCTEH NPH CUUTHIBAHUHM CO LIKAJIBL.
. Kak onpenensercs Hawtyuias OLUEHKA NPU SKCMEPUMEHTAIbHBIX HCCIICA0BAHMAX?
. Kak npoBoinTcst cpaBHEHHE M3MEPEHHOTO M MPUHATOrO 3HAYCHHH.
. Kak npoBoauTcs npoBepka MpornopLHOHaibHOCTH ¢ MOMOLLBIO rpaduKa.
. YTO TaKkoe OTHOCHTEJIbHBIE MOIPELIHOCTH.
. Kak onpenensitorcs 3Havalue UMQpbl 4 OTHOCHTEIIbHBIC MOTPELLIHOCTH.
. Kak yMHOat0TCs pe3y/ibTaThl IBYX H3MEPEHHBIX 3HAUCHUH.
. HesaBrcuMble norpeiHocTd B cymme. [1pou3BosibHas GyHKUMS 01HOM nepemMeHHOH. Metoa «iar
3a [arom.
10. CiyyaiiHble W CUCTEMATHYECKHE MOTPELIHOCTH.
11. Cpeanue ¥ cTaHaapTHble OTKJIOHEHMs. CTaHIapTHOE OTK/IOHEHHE KaK MOrpelHOCTb €AMHUYHOrO
U3MEpEHHUH.
12. CTaHmapTHOE OTK/IOHeHHE cpeHero. CHCTeMaTHHECKHE OLUMOKH.
13. I'uctorpamMmsl 1 pacripesienieHus. [IpeaebHbie pacnpeae/eHus.
14. HopmanbHoe pacnpeaenenue. CTaHIapTHOE OTKJIOHEHHE Kak 68 %o JoBepHTENbHBIH Mpesie.
15. O60cHOBaHME CPeHEro Kak Hawtydiei oueHkd. O60CHOBaHHE KBaAPATUHOIO CJIOKEHH.
16. CrangaptHoe oTkjI0HeHHe cpeHero. KoaduuneHt nosepus.
17. Tlpo6nembi otOpacbiBatus naHHbIX. Kputepuii LlloBeHe.
18. ITpo6nembl 0GbeIMHEHNs PE3y/IbTaTOB PasHbIX H3MEpeHUI. B3BeleHHoe cpesHee.
nomotibto MacTepa popm. Cosanme GopM ¢ HECKOJIBLKUMH TabIMLEaMH.
19. ITorpeiHocTh B M3MEPEHHUAX U anNpOKCHMALIMS U3MEPEHHbBIX BETH1HMH.
20. AnnpoKcMMalys METOOM HaMMEHbLIMX KBaJApaToB. AMMPOKCHMAlLMA C MOMOLIBIO MPOrpaMMbl
SolidWorks Simulation.
21. Onpenenenne GUHOMAHAIBHOTO pacnpesenenus. CBoHcTBa GHHOMUHAILHOTO Paclpe/leNIeHHs.
22. Pacnipenenenue [aycca ciayuaifHbIX MOrpeliHOCTEH. [IpMMEHEHHE TMIOTES.
23. O6uiee onpeaenenue x°. CreneHun cBoOO/bl M MPUBEJEHHOE 3HAUCHHE 2. BepostHocTu mst .
24. Co3jaHue J0KYMEHTa 110 MpesioKeHHOMY o0pasiy 1 GopmaTupoBanue TabiuLibl. Popmar sueek.
25. [TocTpoeHHue rpaMKOB ¢ armnpoKCHMaLMel HX KPUBBIMH JIOOOr0 NMops/Ka.
26. Kak npoBoauTcs Bhluncienue 1o popmynam B SolidWorks Simulation.
27. BbluMc/ieHHE CTaHIAPTHBIX MaTeMaTHuecKMX GYyHKUMA W (QYHKUWH, MOJTYYEHHBIX Mocie
annpoKCUMalluH.
28. ToctpoeHne rpadMKoB annpoKCHMUpOBaHHBIX ByHKuUMiA. BbiGop Trma rpaduka.
29. Buiunciienus ¢ nomolibio nporpamm SolidWorks Simulation.

O 0031 L B Wik —
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30. [TocTpoeHue MOBEPXHOCTEH 110 MPOBEACHHbIM pacueTaM. OhopmiieHHe MOCTPOEHHBIX rPa(HKOB.
31. Ucnonb3osanue nporpammel SolidWorks Simulation uis pacyera S5KCepUMEHTAJIbHBIX JaHHbIX.
32. CocTapieHue Tab/ML U TOrHYeCKUX GyHKLUMIH: npuMeHeHue Joruueckoit dynkuun « ECJIN».

33. IToctpoenue auarpamm. O6paboTka MaccuBa AaHHBIX NPH SKCIIEPUMEHTAJIbHBIX UCCIICI0BAHUAX.
34. CoprupoBka U ¢uibTpali A1aHHbIX. COPTUPOBKA JaHHBIX JKCIIEPUMEHTAIIbHBIX HCCIIE/I0BAHHH.

5.3. CamocTosiTe/ibHAsi paboTa 00y4alomerocs.

CamocTosTenbpHas paboTa BKIOYAeT B ceOsl MPAKTHKY MOATOTOBKM pedepaToB, NpPE3EHTAlU U
JOKJAJOB MO HHUM. Marepuaibl, HCIOJIb3yeMble CTYJCHTaMHM IIPH CAMOCTOSATEIBbHOH paborte,
TiepeurcseHsl B pasjee 6. «YueOGHO-MeToAnuecKoe H HHPOPMALMOHHOE 00eCIIeYeHHE TUCIIUTIIMHBDY.

Ilepevenn Tem pedepartos aaa CPC

1. ITonsTHe O ciydyalHBIX BEIMYHHAX.

2. Boruucnenus u rpaduka B MathCad;

3. OCHOBHBIE MTPUHIMIIBI TOCTPOEHUS TPaHKOB.
4. TTpasuiio obpammenus ¢ I1IK u ero cucremamu.
5. BeI4KCICHHS CO 3HAYAIUMH YUCIIaMU.

®oHa OLeHOYHbIX MaTephanoB (POM) s MpOBeAEHMs aTTECTaUMM YPOBHS C(HOPMHPOBAHHOCTH
KOMIETEHLMH 00y4arolnXcs 1o JUCUMILTMHE OQOPMIISETCS OTAE/IbHBIM IOKYMEHTOM.

6. YYEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIHEYEHUE JUCIUIIINHbI

6.1. KnuroodecneueHHOCTh

HauMeHOBaHHWe UTEpaTypbl: aBTOP, HA3BaHHME, BU]L lon KHHUTI'OOBECITIEYEHHOCTb
M3J1aHHs, U31aTeIbCTBO M31aHUs

Hanuuue B snekrpoHHoM kartasore 9bC

OcHoBHas aurepartypa*

1. Bentuens, E. C. MccrenoBanne onepaliuii: 3a1a4, 2018 | https://www.elibrary.ru/item.asp?id=299
MPHHLUIBI, METOAONIOrHA : YueGHoe nocobue s 74216

CTYJEHTOB TEXHUYECKHX HarpasiieHnii Gakanaspuara / E.
C. BeHTlieNb. — 6-€ M31aHHe, CTEPEOTHNHOE. — MOcKBa
tOcTuumsa, 2018. — 192 c. — ISBN 9785436519258

2. UccrnenoBanue onepaluii : yueGHoe nocobue ans 2008 https://www elibrary.ru/item.asp?id=194
CTY/IEHTOB BBICILUX Y4€OHbIX 3aBEIEHUH, 00y4atOLIMXCs 54735
no cneumanbHocTaM "[IpuknanHas MaTeMaTHKa 1
undopmaruka", "lNpuknannas matematuka" / A. A. Bacuh,
I1. C. Kpachouiekos, B. B. Moposos ; A. A. Bacuw, I1. C.
KpacHouuekos, B. B. Mopo3os. — Mocksa : Akaaemus,
2008. — (Yuusepcutetckuii yuebuuk. Cepus "llpuknantas
maTeMaThKa U MHpopmatrka"). — ISBN 9785769541902.
JlononHuTenpHas JIMTEPATYpa

1. Hemuaos K. B. Teopust urp u uccie0BaHHE OrepaLui : 2006 https://www.elibrary.ru/item.asp?id=194
kypc nexuuit / K. B. Jlemupos, A. B. [lyxaHoB .— 50423

Bnagumup : Bnaagumupckui rocyaapCTBEHHbIH

yuusepeuteT (Bal'Y), 2006 — 46 c.

2. Ucenenoanue onepaunii : yuebHoe nocodue / H. B. 2020 https://www.elibrary.ru/item.asp?id=448
[TnotHukoBa, E. A. AnewunH ; MMHHCTEPCTBO HAyKH 1 22458

BbIcIIero obpaszosanus Poccuiickoit denepauuu, KOxHo-
Ypasbekuii rocyaapcTBeHHbIN yHuBepeuTet, Kadenpa
«CHcTeMbl aBTOMATHUECKOrO YIIpaBiaeHUs». — UensaOuHCK
Uanarensckuit uentp IOYpI'Y, 2020. — 96 c.

3. Teopust MPUHATHSA PELIEHUH : yueGHOe nocobue ans 2009 https://www.e]ibrary.ru/item.asp?id=194
CTYIEHTOB BBICIUMX Y4eOHbIX 3aBe/ieHHii, 00y4atoLnxcs 59362
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M0 CneuranbHOCTH ""ABTOMAaTH3UPOBAHHBIE CUCTEMBI
06paboTk1 MH(GOPMaLMK U yNpaBJIeHUA" HaNpaBjIeHUs
noarotoBku "MHdopMarrka U BbIYMCTUTEIbHAS TeXHUKA" /
A. B. [TetpoBckuii. — Mocksa : Akagemus, 2009. — 400 c. —
(IpuknaaHas mateMaThka U MHpopmaThka). — ISBN
9785769550935

6.2. [lepuoauveckne U3AaAHUA

1. Kypuan AH P® «McKyccTBeHHbIH MHTEIEKT W NPUHATHE pelleHHH». r. Mocksa, yil.

Basuiona, 1. 44, xop. 2. http://www.frccsc.ru.
2. XKypnan «CoBpeMeHHbIe HayKOeMKHe TexHosmorun». Mocksa, 105037, a/a 47, AKAJIEMWA

ECTECTBO3HAHMU A, http://www.top-technologies.ru/

6.3. UuTtepHeT-pecypenl

1. OpmoB A.M. OpraHu3allMOHHO-3KOHOMHYECKOE MOJECIUPOBAHKE: TECOPUS IPUHATHUA
pemernit http://www.book.ru/book/900580
2. IOxaesa B.C., 3yGapeBa E.B., UyBukoBa B.B. [IpunsaTue ynpaBieHYeCKHX pEIICHHM:
Vuebnuk as 6akanaBpos http://www.book.ru/book/904700
3. Menzgens A.B. Mojenu npuHsTust penieHui. YuebHoe nocodue

http://www.book.ru/book/906872

7. MATEPUAJIBHO-TEXHUYECKOE OBECITEYEHHUE JUCHUILIMHBI

JIeKIIMOHHBIE 3aHATHS MTPOBOAsATCs B ayuTopuu 301-2, 304-2 oCHAIIEHHBIX IIPOCKTOPOM.

[IpaKTHYecKue 3aHsITHS IPOBOAATCS B ayauTopun 304-2,  OCHAIICHHBIX  IIPOEKTOPOM,
KOMIIBIOTEPAMH, JOCTYIIOM K CETEBBIM PECypcaM YHHMBEPCHUTETa M MHTEPHETY, JTHICH3HOHHBIM
nporpaMmmHbIM obecriedeHneM Microsoft Excel, Matlab R2010b, Mathcad 14.0MO11,
CIPaBOYHBIMHU U IEMOHCTPALIMOHHBIMU MaTePHATIAMH.

JlaGopaTtopHble 3aHsTHs IPOBOAATCS B ayauTopuu 304-2,  OCHAlICHHBIX ~ NPOEKTOPOM,
KOMIIBFOTEPAaMH, JOCTYIIOM K CETEBBIM PECYPCaM YHHBEPCHUTETAa W HHTCPHETY, JIMLEH3UOHHBIM
nporpamMmMmubIM obecriedenreM Microsoft Excel, Matlab R2010b, Mathcad 14.0MO11,

CIIpaBOYHBIMH U NIEMOHCTPALMOHHBIMH MaT€puaiaMu.

CamocTosTebHas paboTa CTYAEHTOB IPOBOAMTCS B ayauTopusax 304-2, 334-2 ocHaIEHHBIX
CIIPaBOYHBIMHM MaTepHalaMH, KOMIIBIOTEPaMH, HOCTYIIOM K CETEBBIM pecypcaM YIpPaBJICHHS |
MHTEpHET, JIMIIEH3MOHHBIM [IPOrpaMMHEIM obecrieuenrem Microsoft Excel, Matlab R2010b,

Mathcad 14.0MO11.




Pabouyro mporpaMMy cocTaBuil g
K.T.H. /¢/ A. 10. AGanses

Peuenzent
(mpencraBuTeNb paboTonaress) cnenuaauct no cepruduxkanun AO «KaMemKoBCKUi MEXaHHIECKUi
3aBO/1», Bnagumupckas o6nacte, . KaMemxw

i i 2 0 7 ‘/(_,//C/ A. P. Kynpunukuit
[Tporpamma paccMoTpeHa U 000peHa Ha 3acelaHuu Kadeapbl /W,q A

Mpotokon Ne 7 ot F7 (¥ A/ rona -
3aBenyromuit kadeapon / A. 1O. AbGansies

g
PaGouas nmporpamMma paccMOTpeHa U 0Jo0peHa

Ha 3acelaHuM y4eOHO-MeToauuyeckoil komuccuu HampasieHus 13.03.02 — syexTposHepreTHka H
JIEKTPOTEXHUKA

Mporokon Ne 7~ ot 7 A/ rona
[Tpencenarens komuccuu lpeacenarens KOMUCCHH,
I.T.H., Ipodeccop
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JIUCT IIEPEYTBEPKIEHUA
PABOYEN MIPOI'PAMMBI JIMCHMUITJIMHBI

Pa6ouas nporpamma o06peHa Ha 20 /20 y4yeOHbIi rosa
[Tporokon 3acenanHus kadeapbr Ne oT roza
3aBeyiolLMii Kadeapon

PaGouas nporpamma ogo6peHa Ha 20 /20 yueOHbIi rosia
[TpoTokon 3acenanus kadeapbl N oT roaa
3aBeaytouuii kapeapon

PaGouas nporpamma oobpeHa Ha 20 /20 yueOHbIH roaa
[MpoTokon 3acenaHus Kapeapbl Ne oT roaa

3aBeytoluii kKadeapon
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JIUCT PETMCTPALIMU U3MEHEHU
B pabo4yto Mporpammy IMCLMUILIHHBI
«Pacuemwi ¢ ucnonvzosanuem SolidWorks»
06pa30BaTe/bHOM MpOrpaMMbl HanpasieHus noArotoBku 13.03.02 — seKTpOSHEPreTHKA U

3IEKTPOTEXHHMKA, HANPABIEHHOCTD: 21eKMPUYECKOe U INeKmMPOHHOe 060pyoo6anue asmomoouiet u
MpPAKmopos (Yypoeensb n0020mMoeKuU - 0aKaiasp)

Homep BHeceHbl K3MEHEHHUS B HacTH/paz/ebl Hcnonuurenb OcHoBaHue
WU3MEHEHHSA paboueil mporpaMmbl [015(0) (HOMep ¥ Aata NpoOTOKOIIa
3aceaHus kadenpsl)

3aBe1ytoLuii Kadeapon /
IToonuce DPHO




