NOKYMEHT NOAMNUCAH
ONEKTPOHHOM MNOAMUCHIO

CepTudmkat: 00F4B67E122A6B91B2FAA7440371E3BES4
Bnageneu: lasbinos MiBan AnekcaHaposuy
[eiictutenex: ¢ 20.04.2022 fo 14.07.2023

MWHOBPHAYKH POCCHU
Botkunckuii punuan
(henepanbHOro rocynapeTBEHHOrO GIOIKETHOTO obpa3oBarebHOro
YUPEXICHUs BhICIIEro 00pa3oBaHus
«MKeBCKUi TOCY1apCTBEHHBIH TEXHUYECKHiT yuusepcureT umenu M. T. Kanamnnukosay

Maremaruueckas 06Da60TKa PE3YIIETATOB SKCIEPHUMEHTOB

Harpasnenue 15.03.05 — KOHCTPYKTOPCKO-TEXHONOTHYECKOe 0BECeYeH e MALIHHOCTDOHTEbHDIX
IPOHM3BOJICTB

npoduas TeXHONOrUs MAITMHOCTPOSHUSI

ypOBeHb 0Opa3zoBanusi: bakagaBpuar

bopma obyuenus:: ounas

06LLIEI$I TPYAOEMKOCTb JUCLIUIIIMHEI COCTABIISIET:, 2 3a4CTHBIC €TUHHULIBI



Kadenpa TexHonorus MannHOCTPOCHUA 1 npuOOPOCTPOEHUs

CocraBuTeib YpazoaxruHa AHKEINKa FOpbeBHa, K. T. H., JIOUEHT

Pafouas mporpaMma COCTaBJIeHa Ha OCHOBAHUM ®r'OC BO — 6akanappyar [0 HATIPABJIEHUIO TOJIFOTOBKH
15.03.05 «KOHCTPYKTOPCKO-TEXHONIOIMIECKOE obecreueHre MAIIMHOCTPOUTENBHEIX IIPOU3BOICTEY
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3asenyromnii kadenps « TexHOTOrHs MALIMHOCTPOCHHUA 1 nprOOPOCTPOEHHS) ‘
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COI'JTACOBAHO

Ko1M4ecTBO 4acoB paboueii mporpamMmbI 1 GOpMUPYEeMbIe KOMIIETEHIMH COOTBETCTEYIOT yueOHOMY IUIaHY
nanpasaenust 15.03.05 — KOHCTPYKTOPCKO-TEXHOJIOTHICCKOE obecneyeHre MATHHOCTPOUTENBHBIX
IPOM3BOJICTB

TpeacenaTens y4eGHO-METONUYECKOH KOMICCHH N0 HAMPABJICHIIO noarotosku 15.03.05 —
KOHCTPYKTOPCKO-TEXHOIOTHYECcKoe obecrneyeHne MallnHOCTPOUTENLHEIX TIPO JICTB

A H. IllenbnsakoB

LE CF 2022 1.
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B® ®I'BOY BO «Mx[ TV umenn M.T. KanamHukosa»
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AHHOTaI_[I/ISI K AUCLHUIIIIMHC

Ha3zeanue oucuyuniaunot

MaremaTtnueckass ~ oOpaboTka
IPOTHO3UPOBAHUE U YIPABICHHE

pe3yiabTaTOB  3KCIIEPUMEHTOB,

Hanpaenenue (cneyuanvrnocmy)
nO020MO6KU

15.03.05- KoHCTpYyKTOPCKO-TEXHOJIOTHYECKOe 00ecreueHre
MAaIIHHOCTPOUTEIBHBIX TPOU3BOJICTB

Hanpaegnennocmo
(npocpunv/npozpamma/cneyuan
uzayus)

Texuomorus MAallIMHOCTPOCHU A

Mecmo oucuunnunut

OT/]. ®akynbTaTUBHbBIEC JUCLUIIIINHBI

Tpyooemkocms (3.e. / uacwt)

2 3.e./72 4gaca

Lenv usyuenus oucyunaunsl

Lenbto  ocBOEHMsI OUCLMIUIMHBI  ABIseTcd  (OpPMUpPOBaAHHE Yy
00y4aroIuxcsl 3HaHUI METOAMYECKHUX OCHOB IUIAHUPOBAHUS HATYpPHBIX U
BBIUUCIIUTENIBHBIX JKCIIEPUMEHTOB, OOpPaOOTKM HUX pe3yJabTaTOB s
I10JIy4Y€HUs] HAy4YHO-000CHOBAHHBIX U JOCTOBEPHBIX BHIBOJIOB.

Komnemenyuu, gopmupyemore
6 pe3yrbmame oceoeHusn
OUCUUNTIUHDL

OIIK-5.1 3Harh: 3aKOHBl  €CTECTBEHHBIX HAyK, OCHOBHBIE
3aKOHOMEPHOCTH, [CHCTBYIOIIME B TIPOLECCe KOHCTPYUPOBAHHS U
NPOEKTUPOBAHUS MAIIMHOCTPOUTEIBHBIX H3JENUH, WX BIUSHHE Ha
Ka4eCTBEHHBIE TIOKA3aTENN U IPON3BOACTBEHHBIE 3aTPATHI.

OIIK-5.2 VYMmerb: NpUMEHSTh €CTECTBEHHOHAy4YHbIE 3HAHMUA IS
KOHCTPYUPOBAHHS U MPOEKTHBIX PACUETOB M3EIUN MAIIMHOCTPOCHUS,
OIIpe/IeTICHNUs IIPOU3BOJICTBEHHBIX 3aTpat

OIIK-5.3 Brnazmers: HaBbIKAMH KOHCTPYMPOBAaHUS W MPOCKTHBIX
pacyeToB M3AEIHH MATMHOCTPOCHUS, ONPEICeIICHHUs PONU3BOICTBEHHBIX
3aTpar

Cooepircanue OUCHYUNTIUHDBL
(ocnoeHble pazoenvt u memol)

OcHOBHbIE MOHATHS W KJIAacCU(PUKALMs 3a7ay aHalIM3a JAHHBIX U
MoJieIMpoBaHus. MaTemMaTHuecKoe MOJEINPOBAHUE U BHIYMCIUTEIIbHBIN
DKCIEPUMEHT. [IpuknanHple  HpOrpaMMHBIE  NPOMYKTHI  AJIA
MaTeMaTU4ecKoil 00pabOTKHU pe3ylbTaToB AKCIEepUMEHTOB. CrocoObl
NpUOJIMKEHHBIX BBIYMCICHUH. POpPMyNbl YHCICHHON anmpoKCHUMAlUH.
[Ton6op ¢hopMyI1 1O TaHHBIM OIBITA [0 METOAY HAUMEHBIINX KBAIPaTOB.
OCHOBHBIE NMPHUHLHUIBI MOCTPOEHUS AMArpaMM MHOJ00MS M O0JacTH HMX
npuMeHeHus. [InanupoBanne sxcriepuMenTa. @akTOPHBIA HKCIIEPUMEHT.
[TpumeHeHne MaTeMaTHUECKOW 00pabOTKU Pe3ybTaTOB HKCIEPUMEHTOB
JUIsL  aHaiM3a  JOCTMOKEHMM B 00JIacTH  MalIMHOCTPOEHUS, C
UCIIOJIb30BAHUEM  OCHOBHBIX 3aKOHOMEPHOCTEW, JEHCTBYIOIIMX B
Ipolecce KOHCTPYMPOBAHUS U MPOEKTUPOBAHUSI MAIIMHOCTPOUTEIBHBIX
W3JIeIIMHA Ha KaYECTBEHHbIE MIOKA3ATENIN U IPOM3BOACTBEHHBIE 3aTPAThI

Dopma
ammecmayuu

npome.m’ymouuoﬁ

3auer




1. Ilean u 3372494 AMCHUIIHMHDI:

Henbo  ocBoeHus dopmupoBaHue y OOy4aromuxcs 3HAHUH

MCTOAUYCCKUX OCHOB IJIAHUPOBAHUA HATYPHBIX W BBIYHUCIHUTCIBHBIX 3KCIICPUMCHTOB, O6pa6OTKI/I ux

JUCHUIIIIMHBI  ABJISACTCA

PE3YJIbTATOB JJIA ITOJIYUCHUA Hay‘lHO-O6OCHOBaHHBIX H JOCTOBCPHBIX BBIBOJIOB.

3aga4u QUCLMILIMHBL

- U3Y4YUThb OCHOBHBIC IOHATHS M KJIACCU(PUKALMIO 3a/Jad aHalIM3a XapaKTepUCTUK IPOU3BOACTBA
U3JIeIIMI MalIMHOCTPOEHUS U OIIPEEIICHUs IPOU3BOACTBEHHBIX 3aTpar;

- H3Y4YUTb OCHOBHBIC IIOHATHS MOJAEIUPOBAHMS POLECCAa MATUHOCTPOCHUS;

- U3YYUTh OCHOBHBIC IOHATHUS INITAHUPOBAHUS KCIIEPUMEHTOB B 00J1aCTH MAITMHOCTPOCHUS;

- IIOJIy4YUTh OIBIT MATEMATUYECKOI0 MOAEIUPOBAHUS U BEIUUCIUTEIBHOTO SKCIIEPUMEHTA;

- IIOJIyYUTb HABBIKM IIPUMEHEHMS IPUKIAJHBIX IIPOrPAMMHBIX MPOAYKTOB Ul MaTeMaTH4eCKON
00pabOTKU Pe3yNIbTaTOB HIKCIIEPUMEHTOB;

- TIOJlyYWTh HABBIKH HCIIOJIb30BAaHUS METOJOB MPUOIMKEHHBIX BBIYMCICHUN W (HOPMYT YHCICHHON
aIIpOKCUMALIAH.

2. Ilnanupyemble pe3yabTaThbl 00yYeHHUs

B pe3yibTaTe OCBOCHUA NUCHUIIIIMHBI Y o6yqa}omer0051 JOJI2KHBI OBITE C(I)OpMI/IpOBaHLI
3H3HI/IH, npnoﬁpeTaeMble B X0/1€ OCBOCHUSA JUCHHUITJIMHBI

Ne 3HaTh
n/n3
1. 3daKOHBI C€CTCCTBCHHBIX HaYK, OCHOBHBIC 3daKOHOMCPHOCTH, ﬂeﬁCTBYIOIHI/IC B IIpomecce

KOHCTPYUPOBAHHA W HNPOCKTUPOBAHUA MAINUHOCTPOUTCIIBHBIX I/ISIIGJII/Iﬁ, HUX BJIHUAHHUC HaA
Ka4CCTBCHHBIC ITIOKA3aTCIU U IIPOU3BOACTBCHHLIC 3aTPAThI

YMeHI/Iﬂ, npnoﬁpeTaeMLIe B X0/1¢ OCBOCHHA TUCIHUIIJIMHBI

Ne YMmernb
n/ny
1. HpI/IMeHﬂTI) eCTeCTBeHHOHayLIHI)IC 3HAHUA OJ1s1 KOHCTPYI/IPOBaHI/Iﬂ nu HpOGKTHI)IX pacquOB

156691 (5110505 MalInHOCTPOCHU S, OTIPCACIICHUA ITPOU3BOACTBCHHBIX 3aTPAT

HaBbIKH, npnoﬁpeTaeMble B X01€ OCBOCHUSA ITUCIHUIIJIMHBI
Ne i/nt

Baagerr HaBbIKaMHU

1. HaBBIKAMM KOHCTPYMPOBAaHHsS M IIPOEKTHBIX pacyeTOB M3JEIUNA MAIIWHOCTPOEHHS,
OIIpEEICHUS IIPOU3BOACTBEHHBIX 3aTPaT

KOM]’[eTeHIII/II/I, npnoﬁpeTaeMble B X0/1€ 0OCBOCHMA NUCHHUIIJIUHBI

Komnerenuun HNHaexkcbl KOMIIETEHIH 3nanus | Ymenus | HaBbiku

OTIK-5. CriocoGen OIIK-5.1 3marp: 3aKOHBI €CTECTBEHHBIX HAYK, 31
OCHOBHBIE ~ 3aKOHOMEpPHOCTH, JEHCTBYIOIIHE B

HCHOIL30BATE OCHOBHBIC mporiecce KOHCTPYHPOBAaHHSI M IPOCKTHPOBAHUS

3aKOHOMCPHOCTH, MAIIUHOCTPOMTENBHBIX HU3JEIUN, WX BIMSIHUE Ha

JIEHCTBYIOLIHE B IIPOLIECCE KayeCTBCHHBIE II0KA3aTeIM U MPOU3BOJCTBEHHBIE

HU3rOTOBJICHUSA 3aTpaTsl

MamHHSCTPOHTeHBHHX OIIK-5.2 YMeTh: NpUMEHATh €CTECTBEHHOHAYYHBIE v1

u3IeNnii TPEOYEMOTO KaYeCTBA,| spapyg  a KOHCTPYHMPOBaHHMS M  IIPOEKTHBIX

34/1aHHOT'O KOJIM4ECTBA IIPU pacueToB M3/ENUI MAIIHHOCTPOCHUS, OIPEICICHUsI

HaMMCHBIIMX 3aTpaTax NPOU3BOJACTBEHHBIX 3aTpaT

OOIIECTBEHHOTO TPy/Ia OIIK-5.3 BrageTs: HaBbIKaMU KOHCTPYUPOBAHUS U H1
MIPOEKTHBIX PACUETOB U3JENUN MAITMHOCTPOCHHUS,
OIpeJIeJIeHNs] IPOU3BOACTBEHHBIX 3aTpaT




3. Mecto nucuunjauHbl B cTpykrype OOIL:

Jucunmmnaa otHOcUTC K yacTu DT/l PakynbTaTUBHBIE TUCIUIIIINHBI.

Jucuurinna uzydaercs Ha 3 Kypce B 6 cemectpe.

I/I3yquI/Ie JAUCHUITIMHBI 6&3pr€TCH Ha 3HaHHUAX, YMCHHIAX MW HAaBBIKAaX, IIOJIYYCHHBIX IIpU

OCBOCHHH AOUCLMIIINH (MO,Z[YJIGI;'I)Z Cucremsl aBTOMAaTU3alu MHXCHEPHBIX paCy€TOB. HpOI/ISBOI[CTBO u

IMPOCKTUPOBAHUEC 3aI'OTOBOK B MAalIMHOCTPOCHHWH. AJ'IFOpI/ITMI/ISaHI/Iﬂ " IIPUKIIATHOC ITPOIrpaMMHUPOBAHUC.

OcHOBBI TpPOEKTHOM AedTerabHOCTH. MHpopmartuka. MeToasl KOMIBIOTEPHOTO KOHCTPYHMPOBAHUS.

OCHOBBI TEXHOJIOTHU MalInHOCTPOCHUS. OCHOBBI JIOTHYECKOI'0 YIIPABJICHUA.

[lepedyens MoOCHEAYIOMNX AUCHMIUIMH (MOZYNEH), i KOTOPBIX HEOOXOIWUMBI 3HAHHS, YMEHHS

U HaBBIKH, (OpPMUpYyEMbIe TaHHON y4yeOHOW TUCUMIUIMHON (MoayneM): TexXHOIOrus MalmHOCTPOCHHSL.

Vnpasnenue cuctemamu u nponeccamu. CAIIP TII. BKP.

4. CTpyKTypa U coiepKaHue TUCHUTIIHHBI

4.1. CTpyKTypa IUCUMILIMH

PacnpenesieHne TpyA0eMKOCTH

Pa3nen pucuuninHbl. 2 »

o = o pa3jaena (B yacax) o BuaaM y4eOHoit

Ne ®opma s 2| 5 a60ThI Conep:xanne

n/n NMPOMEKYTOYHOMI : = “E-’ P €CaMOCTOAITEILHO paboThI
e a| 3 KOHTAaKTHast

arTrecraluu = O 6 KIA CPC
2 = JIEK np na
(Mo cemecTpam) )

1. | Beenenue. OcHOBHBIC 12 6 2 - - - 10 [1] [3] [12] [11] oaroToBKa K
MIOHATHS U KJIacCU(PHUKALUS 3armTam oT4eToB 1o CP, oT4eToB 1o
3a/1a4 aHAIIM3a JaHHBIX U HpaKTHYeckuM paboram. TToaroroBka
MozenupoBanus. [IpukianHbie K 3a4eTy
MPOrpaMMHBIE TPOTYKTHI IS
MaTeMaTHYeCKOi 00pabOTKH
Pe3yIbTaTOB IKCIIEPHMEHTOB.

2. | Maremaruueckoe 14 6 2 2 - - 10 [1] [4] [2] [5] [6] [13] HToaroToBKa
MOJIETUPOBaHUE U K 3anmram oryeroB 1o CP, oT4eToB 110
BBIYHCITUTENbHBIN ipakTIdeckuM pabotam. [lomroroBka k
9KCHEPUMEHT. 3a4eTy

3. | CnocoObl mpuOIMKEHHBIX 14 6 2 2 - - 10 [1] [6] [7] [8] [14] IToaroToBka K
BbluciIeHuil. @opMyIst 3armram oT4etoB 1o CP, oT4eToB o
YUCJICHHOH amnmpoKCUMaluu. ipakTiaeckuM pabotam. [loaroroBka k
[on6op Gopmyn mo JaHHBIM 3a9eTy
OIIBITA [I0 METOY
HAaUMEHBILIHUX KBaJAPATOB.

4. | TInanupoBaHHE IKCIICPHMEHTA. 16 6 2 2 - - 12 [1] [2] [9] [10] [13] [TomroToBKa K
DaKTOPHBIN IKCTIEPUMEHT. 3armTam 0T4eToB 110 CP, 0T4eToB 110
OCHOBHBIEC TPUHIIAIIBI ipakTideckuM pabotam. [lomroroBka k
HOCTPOCHUS AUArpaMM 3a4ery
oxo0us 1 00J1aCTH UX
MPUMCHCHUA.

5. | TlpumeHeHne MaTeMaTHYECKOI 14 6 2 - - 12 [1] [5] [11] [12] [14] MToaroToBKa K
00pabOTKH pe3yNbTaToB 3arprram orgeroB 1o CP, oTgeToB ro
IKCTIEPUMEHTOB JUTSl aHAIIM3a npaxTiaeckuM pabotam. [ToroToBka k
JOCTHIKEHUH B 001acTH 3a4eTy
MaIIHHOCTPOCHHS, C
UCIOJIb30BaHUEM OCHOBHBIX
3aKOHOMEPHOCTEH,

JeiiCTBYIOIINX B IpoIiecce
KOHCTPYHPOBaHHUS U
MPOEKTHPOBAHHUS
MallUHOCTPOUTEIBbHBIX
HU3/1EJIUH Ha KaYeCTBEHHbBIE
HOKa3aTeNH U
MPOU3BOJICTBEHHBIE 3aTPAThI
6. Kontpons. 3auer 2 6 - - - 0,3 1,7 3a4eT IPOBOJUTCS B KOMIILIOTEPHOM
TIeHTpe
Cemectp 72 6 8 8 - 0,3 55,7




4.2.

Coaeprxanue pas3esoB Kypca 1 GOpMHPYEMBIX B HUX KOMITeTeHIHit

Ne Pa3znen aucuumiInHbl Koapl kKoMneTeHIIMHA U s Y vernus [HaBoiku ®opma TeKyLero

n/m HHIUKATOPOB KOHTPOJIS

1 Beenenune. OCHOBHBIC IOHATHS U OIIK-5 OIK-5.1| OMK-5.2 | OMK-5.3 KoHcmekr nexmuii.
KJTacCH(UKaIMS 3a]a4 aHaInu3a Ortuer no CP.

JAHHBIX U MOJICITMPOBAHMS.
IIpuknamHbIe TPOrpaMMHBIE IPOTYKTHI
I MaTeMaTHIeCKoi 00paboTKu
Pe3yIbTaTOB HKCIIEPHMEHTOB.

2 MaTeMaTPI‘IeCKO% MOZEINPOBaHHE U OIK-5 OMK-5.1 orK-5.2 | OMMK-5.3 KoncnekT nexiuii.
BBIYHCITUTENBHBIN SKCIIEPUMEHT. Ortyer o CP, otuer o

BBITIOJTHEHUH
MIPAKTUYECKOU paboThI

3 Croco0sl HEI/IGHI/DKGHHLIX 3 OIK-5 OMK-5.1| orK-5.2 | OrK-5.3 KoncnekT nexiuit.
BBIYMCIEHUH. DOPMyIbI YUCTEHHOM Ortyer o CP, otuer o
ammpoxcumanuu. [Ton6op Gopmyn mo BEITIOJTHEHUHN
JaHHBIM OMBITA I10 METOTY MIPaKTHIECKOil paboTHI
HanMEHbBIINX KBaJ[PaTOB.

4 HnaHI/IpOBavHI/Ie JKCIIEPUMEHTA. OITK-5 OIK-5.1| OMK-5.2 | OMK-5.3 Koncnexr nexuuii.
®DakTopHBIi SKciepruMeHT. OCHOBHBIE Ortuer no CP, otyer o
HPUHIHIIBL TIOCTPOSHHUS THarpaMm BBITIOJTHEHUH
noxo0ust 1 00JIaCTH X MPUMEHEHUS. TIPaKTHYECKOI paboTEI

5 IIpumenenne MmareMaTu4ecKkou OIIK-5 OIK-5.1| OMK-5.2 | OIMK-5.3 Koncnexr nexuuii.
00paboOTKH Pe3yNIbTaTOB Ortuert no CP, otuer o
SKCIIEPUMEHTOB JIUIs aHAITN3a BBITIOJTHEHUH
JOCTVDKEHHUH B 001acTi MIPaKTHIECKOI paboTEI
MAIIMHOCTPOEHHS, C HCIO0JIB30BaHUEM
OCHOBHBIX 3aKOHOMEPHOCTEH,

JIEHCTBYIOUIMX B Ipolecce
KOHCTPYMPOBAHUS U MPOESKTHPOBAHUS
MalIMHOCTPOHUTEIBHBIX M3JeIHH Ha
KaueCTBEHHBIC TI0KA3aTeNH 1
HPOU3BOJICTBEHHBIE 3aTPAThI
4.3. HaumeHoBaHMe TeM JIEKIHUI, X coJep:KaHHe H 00beM B yacax
Ne Ne paznesa HanmenoBanne jekuui Tpynoem-
n/m | JTMCHMILINHBI KOCTh (4ac)
1. 1. Beenenne. OcHOBHBIE MOHATHS U KJIacCH(UKALUS 33134 aHAIIN3a JaHHBIX U 2
MozenupoBaHus. [IpykiaHbIe POrpaMMHBIEe TIPOAYKTHI U MaTeMaTHUeCKOH 00paboTKu
Pe3yIbTAaTOB HKCIIEPHMEHTOB.
2 2 MaremaTiueckoe MOJISTUPOBAHUE Y BEIYUCIUTEIBHBIN SKCIIEPUMEHT. 1
CrnocoObI TPHOIKEHHBIX BEIYUCIeHUH. POpMyIbl unciaeHHoi annpokcumanuu. [Tondop 1
3. 3. ($hopMyIT IO JaHHBIM OMBITA 110 METO/ly HAMMEHBIINX KBAIPATOB.
4, 4. IInarnposanue sxcriepnmenTa. OakTOpHBII SKcIiepruMeHT. OCHOBHBIE TPHHITUITBI 2
MOCTPOCHUS MarpaMM Moo0us U 001acTH NX IPUMEHEHUSL.
[IpuMeHeHne MaTeMaTH4ecKoil 00pabOTKH Pe3yIbTaTOB SKCIIEPUMEHTOB ISl aHAJIN3a 2
5. 5. JOCTIDKEHUH B 00J1aCTH MallTMHOCTPOCHUSI, C MCMOIB30BaHUEM OCHOBHBIX
3aKOHOMEPHOCTEH, IEUCTBYIOMIUX B MpOIecce KOHCTPYHPOBAHUS M POSKTHPOBAHHS
MAaIIHHOCTPOHUTENBHBIX M3JeJIMH Ha KaYeCTBEHHBIE ITOKA3aTENN U IPOM3BOICTBEHHBIE
Bcero cemecTp 8

4.4. HauMeHOBaHMe TeM NMPAKTHYECKUX 3aHATH, MX co/iep:kaHue U 00beM B Yacax

Ne Ne pazgena HanmenoBaHne NpaKTHYeCKAX padoT Tpynoem-
n/n | AHCHHILIMHBI KOCTb (4ac)
1. 2 MatemaTiueckoe MOJEeIMPOBAaHUE U BBIYMCIUTENbHBIN 3KcriepuMeHT. [IpuknagHbie 2
) IPOrpaMMHBIE IPOIYKTHI AJIsi MATEMaTHIECKOi 00pabOTKH pe3ynbTaToB 3KCIEPUMEHTOB.
2 3 CrnocoObl TPHOIKEHHBIX BIYUCIeHUH. DOpMyIbl YncaeHHoit annpokcumanyu. [Ton6op 2
) ) (hopMyIT IO JTaHHBIM OMBITA IT0 METOJy HANMEHBIIINX KBAPATOB.
3 4. [InanupoBanue 3xcrepuMenta. @akTopHbIi sKciepuMeHT. OCHOBHBIEC IPUHLIUIIBI 2
) MOCTPOEHUsSI AUarpaMM 1noJooust u 001acTé uxX NPUMEHEHNSI.
4, 5 IIpumenenne MaTeMaTHuecKoil 0OpabOTKH pe3yNIbTATOB HKCIIEPUMEHTOB JUIS aHAIH3a 2
’ JOCTI>KEHUH B 001aCTH MAllTMHOCTPOEHUS], C UCIOIb30BaHUEM OCHOBHBIX
Bcero cemectp 8




4.5. HamMeHoBaHMe TeM JIAa00PATOPHBIX padoT, UX coep:kaHue U 00beM B Yacax
Jlabopamopuwix pabom yuebHbIM NIAHOM He NPedyCMOMPEHO

5. OneHoYHbIe MaTepHaibl ISl  TeKYIIero KOHTPOJIs ycreBaeMoCTH U
NMPOMEKYTOUYHOH ATTeCTALMU MO AUCHUILIUHE.

I[HSI KOHTPOJIA PE3yJIbTAaTOB OCBOCHU A AUCHUIIIMHBI ITIPOBOAATCA:

— 3aWUmsl OM4emos 0 bINOJIHEHUU NPAKMUYECKUX U CAMOCMOSMENbHBIX X pAOOM HA MeMbl:

eOCHOBHbIE TIOHATHS aHAJIN3A JAHHBIX.

¢OCHOBHbIE TIOHATHS MOJIEIUPOBAHUS.

eKaccudukanus 3a1a4 aHaIN3a JaHHBIX.

eKiaccudukaius MET0I0B MOJICIMPOBAHUS PE3yJIbTaTOB SKCIIEPUMEHTOB.

e[ IpuknasHbIe IPOTPaMMHBIE IPOAYKTHI 17151 0OpaOOTKH pe3yabTaToB
IKCTIEPUMEHTOB.

eMaremaTHueckoe MoJieIupoBaHie 00pabOTKH Pe3ysIbTaTOB HIKCIIEPUMEHTOB.

e BEIuNCIUTENbHBINA SKCIIEPUMEHT.

¢C110co0Obl MPUOIMKEHHBIX BEIUUCIICHU.

eDOpMyJIbl YUCICHHOH allIpPOKCUMALINH.

e[lon6op dhopmy: 10 TaHHBIM OIBITA [10 METOLy HAMMEHBIINX KBAIpPaTOB.

e[ llanMpoBaHME YKCIIEPUMEHTA.

e DaKTOPHBIN IKCIIEPUMEHT.

¢OCHOBHBIE TIPUHIIMITBI TOCTPOSHUSI TUArpaMM MOJ00Hs U 001aCTH UX
npuMeHenus. [I[pumenenne MaTeMaTn4eckoi 00padOTKU Pe3ysIbTaTOB IKCIIEPUMEHTOB
JUIs aHaJIU3a JIOCTUKEHUH MAalIMHOCTPOEHUSI.

[Ipumeuanne: OrneHOUHBIE MaTepUabl MpHUBEIEHBl B TMPUIOKEHUM K pabodeil mporpamme
JTUCITUILINHEI.

HpOMC)KYTO‘IHaH arTeCTanus 1o uToraM OCBOCHUS AUCHUIIIIMHBI — 3a4CT.

6. YueOHO-MeTOoAMUYECKOE M HH(POPMALMOHHOE 00ecTeyeHne TUCIIUNTHHBI:

a) OCHOBHAs JINTEpaTypa

1 IllemanaeBa JI. 1. OcHOBBI TEXHHYECKOI'O SKCHEpUMEHTA: yueOHO-MeToandeckoe nocoodue/ JI. M.
[IlemanaeBa.— Mocksa: At [Tu Ap Memma, 2022.— 133 c.— ISBN 978-5-4497-1535-7.— Tekcr:
anekTpoHHsi//  Ludposoit  obpazoBarensHbii  pecypc  IPR SMART:  [caiit]—  URL:
https://www.iprbookshop.ru/118460.html  (mata oOpamenus: 05.06.2022).— Pexum pocryma: yis
asropusup. Ilonb3oBarenen

2 Xwumuenko A. B. [lnanmpoBanme skcmepumeHTta: ydeOHoe mocobme/ A. B. Xumuenko, H. W.
Muienko, B. B. beikoB.— CapatoB: By3osckoe obpazoBanue, 2021.— 127 ¢.— ISBN 978-5-4487-0793-
3.— Texkct: snexkrponnsiii// Iludposoii obpasoBarenbubiii pecypc IPR SMART: [caiit]— URL:
https://www.iprbookshop.ru/110117.html  (nara oOpamenus: 05.06.2022). — Pexum nocrtyma: amis
aBTOPU3HUP. NOJIB30BATENEH

3 Kunenko T. I1. Merononorus, miaHupoBaHue 1 00pabOTKa pe3yabTaToOB HKCIEPUMEHTA B HAyYHBIX
uccienoBanusaX: yaeono-meronuueckoe nocooue / T. I1. Kunenko, C. B. Jlaxtapuna, E. B. EropoBa. —

MakeeBka: /lonb6acckas HallMOHaJIbHAsI aKaJEeMUsl CTPOUTENbCTBA U apxuTekTypbl, DbC ACB, 2020. — 70
c.— Texkcr: snexkTpoHHBIA // DnexTpoHHO-OmOMMoTeyHas cuctema IPR BOOKS: [caitir]. — URL:
https://www.iprbookshop.ru/93862.html  (mara oOpamenus: 15.06.2021). — Pexum poctyma: s

aBTOPU3HUP. NOJIB30BATENEH

4  Aobpamona U. B. Teopus mumanupoBaHus 3KcriepuMenTa: yuebnoe nocodue / . B. AGpamosa, 3. B.
[umoBa. — Commkamck: ConMKaMCKUN TOCYAapCTBEHHBIN menarorndeckuii HHCTUTYT (hunuan) GI'BOY
BO «Ilepmckuii rocyapCTBEHHBIN HAllMOHAIBHBIN MCCIEA0BAaTENbCKUI yHUBEpCUTETY, 2020. — 157 €. —
ISBN 978-5-91252-120-1. — TekcT: anekTpoHHbIN // DnekTpoHHO-Onbnmroreunas cucrema [IPR BOOKS:
[caiiT]. — URL: https://www.iprbookshop.ru/104339.html (mara ob6pamenus: 15.06.2021). — Pexum
JOCTyMa: JJIsl aBTOPU3UP. MOJIb30BaTeNeH



https://www.iprbookshop.ru/118460.html
https://www.iprbookshop.ru/110117.html
https://www.iprbookshop.ru/93862.html
https://www.iprbookshop.ru/104339.html

5 Axwmanue @. I'. Matemarnueckoe MOJEIHPOBAHUE W BBIYMCIUTEIBHBIN AKCIIEPUMEHT. ydeOHOE
nocobue / ®@. I'. Axmanue, P. @. ['m33sToB. — Kazanb: KazaHckuii rocymapCTBEHHBIH apXUTEKTYPHO-
cTpoutenbHblii yHuBepcurer, ObC ACB, 2018. — 240 c. — ISBN 978-5-7829-0589-7. — Tekcr:
SJICKTPOHHBIM  //  DnekTpoHHO-OMOmmoreunas cuctema [PR BOOKS : [caiit]. — URL:
https://www.iprbookshop.ru/105737.html  (nara oOpamienus: 15.06.2021). — Pexum gocrtyma: ais
aBTOPU3HUP. OJIb30BATENEH

6 Oaun 10. B. Opranuszanus 1 MaTeMaTu4yeckoe IUIaHKPOBAaHKE HKCIIEPUMEHTA: yueOHoe nocodue /
10. B. IOgun, M. B. Maiicypanze, ®@. B. Bogonasckuii ; mox penakiueid A. A. I[TonoBa. — ExarepunOypr:

W3narensctBo Ypanbckoro yHuBepcutera, 2018. — 124 c. — ISBN 978-5-7996-2486-6. — Tekcr:
SJICKTPOHHBIM  //  DnexkTtpoHHo-OmOmmoreyHas  cucrema [PR BOOKS:  [caiit]. —  URL:
https://www.iprbookshop.ru/106473.ntml  (nara oOpamenus: 15.06.2021). — Pexum nocrtyma: ais

aBTOPHU3HP. MOJIb30BATENEH
7 JIrooummesa O. JI. biiouHOe TUTaHUPOBAaHKE SKCIIEPUMEHTA U aHAIM3 JIaHHBIX: yueOHoe mocodue / O.
JI. JIro6umnieBa. — Hmxuuit HoBropoa: Hukeropoickuii rocy1apCTBEHHBIM apXUTEKTYPHO-CTPOUTEIbHBIN

yauBepcurer, ObC ACB, 2018. — 30 c¢. — ISBN 978-5-528-00276-7. — TekcT: 31eKTpOHHBINA //
DNeKTPOHHO-O0NOINOTeYHAs cucrema IPR BOOKS: [caiiT]. — URL:
https://www.iprbookshop.ru/80885.html  (mata oOpamenus: 15.06.2021). — Pexum moctyma: st

ABTOpHU3UP. IOJIb30BaTEIICH

0) 10MoJIHUTEIbHAS JUTepaTypa
6. Kynaruna T. A. IlnanupoBaHue M TEXHUKaA 3KCepuMeHTa: yueOHoe nmocooue/ T. A. Kynaruna, O.
I1. CrebeneBa.— Kpacnosipck: Cubupckuii Qenepanpusiii ynusepcuter, 2017.— 56 c.— Tekcr:
IIEKTPOHHBIN// DJeKTPOHHO-ONOIMOTeYHAs cucrema IPR BOOKS: [caliT].— URL:
https://www.iprbookshop.ru/84298.html (mata oOpamenus: 15.06.2021).— Pexum nocryma: st
aBTOPHU3HP. MMOJIb30BATENEH

B) MeTOAMYECKHE YKA3aHUS
13. Hazuna JI. U. IlnanupoBanue u opraHu3anus SKCIepUMEHTa: J1ab0paTopHbIN MPaKTUKYyM. YueOHoe

nocobue/ JI. W. Hasuna, JI. b. JluxaueBa, O. II. JlBopssHuHoBa.— Boponex: Boponexckuit
rOCyJapCTBEHHbIN YHUBEPCUTET UHXKEHEPHBIX TexHonoruit, 2019.— 108 c¢. — ISBN 978-5-00032-408-0.—
TekcT: o2nekTpoHHBIN/  DOnekTpoHHO-OMOMMoTeuHas cuctema [PR BOOKS: [caiit]— URL:

https://www.iprbookshop.ru/88431.html  (mata ob6pamenus: 15.06.2021). — Pexkum poctyma: s
ABTOPHU3HUP. MOJIb30BATEIICH

14. TlmanupoBaHUE OIKCIIEPUMEHTA: Yy4E€OHO-METOJIMYECKOE TMOCOOME M BapUAHTHI 3aJaHUNl IS
KOHTpOJbHOM paborel/ coctaButrenu T. M. IlyraueBa.— Camapa: Camapckuil rocynapCTBEHHBIN
texHnueckuid ynuBepcuter, OBC ACB, 2018.— 66 C.— TekcT: 3JeKTpOHHBIH // DJIEKTPOHHO-
oubanoreuynas cucrema IPR BOOKS: [caiit]. — URL: https://www.iprbookshop.ru/90698.html  (mara
obpamienus: 15.06.2021). — Pesxum goctyma: Ajst aBTOPH3HP. OJIB30BaTENEH

I) HepevyeHb pecypcoB HHGPOPMALMOHHO-KOMMYHUKALMOHHOM ceT UHTEepHeT
e bubmmoreynas cucrema ®IT'HEOY BO UxI'TY umenn M.T.Kanamnaukosa http://94.181.117.43/cqi-
bin/irbis64r 12/cqiirbis 64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS

e DObC IPRbooks - yueOHukH 1 yuebHble mocoOus, MoHOTpaduu, IPOU3BOACTBEHHO-ITPAKTHUECKUE,

CIIpaBOYHBIC M3/IaHMS, JIENIOBas TUTEepaTypa. ExxeMecssyHOe MOMOITHEHNE HOBBIMH DJICKTPOHHBIMH
U3JJaHUSIMU, TTIeproankoi https://www.iprbookshop.ru/
e bubnuorpadpudeckas bJ1 https://elibrary.ru/
e [lnardopma SpringerLink SpringerNature https://rd.springer.com/ u http://materials.springer.com/
e Basa manubix zbMath https://zbmath.org/
e Harmmonansnas snextponnas oudimorexa (HOB) https://rusneb.ru/

1) JMLEH3UOHHOEe U CBOOOTHO pacnpocTpaHsieMoe MPOrpaMMHoOe odecnedyeHue:
e Microsoft Office (nmuuensuonnoe I10)

e SMathStudio (cBo6oano pacmpoctpansiemoe I10)

e OHyaiiH - TPAHCIAATOPHI AITOPUTMUYECKUX A3BIKOB MTPOrPaMMHUPOBAHUS


https://www.iprbookshop.ru/105737.html
https://www.iprbookshop.ru/106473.html
https://www.iprbookshop.ru/80885.html
https://www.iprbookshop.ru/84298.html
https://www.iprbookshop.ru/88431.html
https://www.iprbookshop.ru/90698.html
http://94.181.117.43/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS
http://94.181.117.43/cgi-bin/irbis64r_12/cgiirbis_64.exe?LNG=&C21COM=F&I21DBN=IBIS&P21DBN=IBIS
https://www.iprbookshop.ru/
https://elibrary.ru/
https://rd.springer.com/
http://materials.springer.com/
https://zbmath.org/
https://rusneb.ru/

e GPSS world for students (ceo6oaHo0 pactpoctpansiemoe [10)
e  OHJIAMH — KaJbKYJIATOPHI pa3JIUYHBIX THUIIOB

7. MaTepHaJIbHO-TeXHUYECKOe o0ecneyeHne JUCHUIIHHBI:
1. JlekupoHHbBIE 3aHATHUS
VYdeOHble ayIUTOPHH UL JISKIIMOHHBIX 3aHATHH YKOMIUICKTOBaHBI MEOENbI0 M TEXHUYCCKUMHU
cpeactBaMu OOYYCHHs, CIYKAllUMHU JUIS TIPEJICTaBJICHHWsT y4eOHOW WHQOpManmuu A OOJIBIION
aynutopun (IIPOEKTOP, IKPaH, KOMITbIOTEP/HOYTOYK).

2. IlpakTuueckue paboThI

VYuebnas aygutopus (ayn. Ne 205, anpec: 427430, Y amyprckas Pecyomnuka, r. Borkunck, yi. I[1.H.
[lyBanoBsa, 1. 1) 1 NpakTHYECKUX WM JIAOOPATOPHBIX 3aHATUI YKOMIIJIEKTOBaHA CIIELMATU3UPOBAHHON
MeOenbio U KoMIbloTepHbIMU  cpesicTBaMu 00yuenus (I1K) ¢ qocrynom k cern HTEpHET U 2JIEKTPOHHOMN
nHpopMannoHHo-00pazoBarenbHoi cpene BO ®I'BOY BO «MxI'TY umenn M.T. Kanamnukosa.

3. CamocTtosTenpHas padoTta
[TomereHust s CaMOCTOSATEILHON pPabOTHl OCHAICHBI KOMITBIOTEPHONW TEXHHUKOW C BO3MOXKHOCTBIO
MOJKIIIOUEHUS K ceTH «HTepHeT» U JAOCTYIOM K 3JIEKTPOHHON MH(OpPMAIIMOHHO-00pa30BaTeIbHON cpefie
B® OI'BOY BO «MxI'TY umenn M.T. KanamnukoBa (aya. Ne 224, anmpec: 427430, Yamyprckas
PecniyOnuka, r. Botkunck, yn. [L.U. HlyBanosa, a. 1).

[Tpu HeoOxomumocTH paboyasi mMporpamMma AUCHMILTUHBL (MOIYJs) MOKET OBITh aJanTHpOBaHA IS
obOecrieueHrs 00Opa30BaTENbHOTO TMpollecca HMHBAIUAOB U JIMI C OTPAaHUYEHHBIMH BO3MOXXHOCTSIMHU
3/I0pOBbs, B TOM YHUCIE AN OOy4eHUs ¢ MPUMEHEHHEM AMCTAHIIMOHHBIX 00pa30BaTENbHBIX TEXHOJIOTHH.
s sroro TpeOyeTcs 3asiBICHHE CTYAEHTa (€ro 3aKOHHOTO MPEJICTaBUTENs) W 3aKIIOYEHHE TMCUXOJIO0ro-
Meauko-tiegarorudaeckoit komuccuu (ITMIIK).



IIpuiaoxenune

MUHOBPHAYKHU POCCHUU
BoTtkunckwmii Grmman
®DenepantbHOTO roCy1apCTBEHHOTO OFOIKETHOTO 00pa30BaATEIBHOTO YUPEKIACHUS
BhICIIIEr0 00pa3oBaHus

«>xeBCKM rOCYIapCTBEHHBIN TeXHUYECKUN yHUBepcuTeT nMeHn M. T. KananHukosay»
(B® ®I'bOY BO «MIxI'TY umenn M.T. Kanamaukoay)

OueHoYHbIE CPeaCTBA

Mo JTUCHUIIJINHE
Maremaruueckas O6Da6OTK8. PE3VIBTATOB 3KCIICPUMCHTOB,

OPOTHO3HUPOBAHUEC U VIIPABJICHUC
(HanMeHOBaHHE — IOJIHOCTBIO)

HanpaBieHne  (crmeruanbHOCTh)  15.03.05  «KOHCTPYKTOPCKO-TEXHOJOTHYECKOoe olecreueHue

MAaIMHOCTPOUTCEIIBHBIX ITPOU3BOACTB»
(umdp, HANMEHOBAHKE — TTOTHOCTHIO)

HaIpaBJIEHHOCTH (po¢uib/mporpamma/cnernuanuianus) « [eXHOJ0Tus MalllnHOCTPOCHHUSI»
(HaMMEHOBaHUE — MOJHOCTHIO)

YpOBEHb 00pa30BaHUsl: OaKaTaBpuaT

dhopma oOyueHus: ouHas

(ouHast, O4HO-3a04HAs W 3A0YHA)

o01mIast TPyI0EMKOCTh JTUCITUTUIMHBI COCTABIISCT: 2 3a4EeTHBIX €IMHHIIBI




1. OuenouHnsle cpeacTBa

OnenuBanue (GOpPMUPOBAHHE KOMIIETEHIMH TMPOU3BOAUTCS HA OCHOBE pE3yJbTaTOB
oOy4eHwmsI, TPUBEIEHHBIX B 1. 2 pabodeit mporpammbl 1 @OC. CBs3b pa3ieoB KOMIICTCHIINM,
MH/INKATOPOB M (OPM KOHTPOJIS (TEKYLIEr0o W MPOMEXKYTOYHOTO) yKa3aHbl B Tabmume 4.2
paloueil mporpaMMbl JUCLUIUIMHBIL.

OrneHouHBIE CpPEICTBA COOTHECEHBI C pe3yibTaTaMd OOyYeHHs 1O JUCHMIUIMHE U
MH/IMKATOpaMH JIOCTH)KEHHSI KOMIIETEHIIMN IPEACTaBIECHbI HIKE.

Koabl komnereHunu u PesysibTar 00y4enus DopMmblI
HHIHKATOPOB (3Hanus, ymenus u HagwiKu,) TEKYILero u
OIIK-5.1 3HaTh: 3aKOHBI €CTECTBEHHBIX HayK, OCHOBHBIE 3aImuTa OT4ETOB.
OIIK-5. Cnocoben o
3aKOHOMEPHOCTH, JeiicTByromue B mporiecce 3auer
MCIIOJIB30BATE OCHOBHBIC KOHCTPYUPOBaHUS u NIPOEKTHPOBAHUS
3aKOHOMEPHOCTH, MAIIMHOCTPOUTENbHBIX — M3JCIHMA, WX BIMAHME Ha
JCUCTBYIOIIKE B TIPOIIECCE KAueCTBEHHbIE  IIOKA3aTelM U  INPOU3BOJCTBEHHBIE
HU3TrOTOBJICHUS 3aTpaTsl
MAaIIMHOCTPOUTEIIbHBIX OIIK-5.2 VYMmerb: NpPUMEHATh ECTECTBEHHOHAYUYHbIE 3aliuTa OTYETOB.
u3aenuit TpedyemMoro 3HAHUS JJIs1 KOHCTPYMPOBAaHHUS MU IPOEKTHBIX PacdyeToB 3auer
KayecTBa, 3aJIaHHOI'O HU3OCIINU MAaIInuHOCTPOCHU A, OIPCACTICHUA
KOJTMYECTBa TPHU MIPOM3BOJICTBEHHBIX 3aTpaT
HavVMEHBIIUX 3aTPaTax OIIK-5.3 Brnagetb: HaBbIKAMU KOHCTPYUPOBAHUS U 3aluTa OTYETOB.
0OIIECTBEHHOTO TPY/1a MPOEKTHBIX PACYETOB U3EIUN MAITMHOCTPOEHUS, 3auer
OTpeieNeH s IPOU3BOACTBEHHBIX 3aTpaT

Onucanue s1emenmos 05 oyeHuearusl qbopMupoeaHuﬂ Komnemeﬂuuﬁ
Haumenosanue: 3ader

Ilepeuens eonpocos ona nposedenus 3auema:
1. OCHOBHBIE ITOHSITUS U KJ'IaCCI/I(bI/IKaIII/Ifl 3a1a4 aHaJin3a JaHHbIX.

2. MeTopl ¥ OJIX01bI K 00pabOTKE HEONPEAEIEHHBIX JAHHBIX.

3. OcHOBHBIE BOIIPOCHI METOIOJIOTUU MojienupoBanusi. [locTpoenne moaernei.

4. MaremaTH4ecKoe MOJEIMPOBAHUE U BEIYUCIUTENBHBIN dKCIIEpUMEHT. Cxema
BBIUNCIIUTEIBHOTO DKCIIEPUMEHTA.

5. IIpyHIHMIIBL, 3Tanbl ¥ METOABI IOCTPOEHUS MOJEIEH.

6. DTanbl pereHus NPUKIAAHON 3a/1auu U Ki1accuuKanus ommook. AGCOMIOTHAsA U
OTHOCHUTEIbHas norpemHocTy. OneHKa NorpeHocTel 3Ha4eHus PyHKINH.

7. CriocoObl PUOIMKEHHBIX BBIYUCICHUH 110 3a1aHHOI Qopmyre. [IpubnnxeHHbIe
BBIUKCJIEHUS 110 (OpMYJIaM C UCIIOJIb30BAaHHUEM HHCTPYMEHTAIbHBIX MTAKETOB.

8. 3aaun UHTEPIIONSILIMY U allpOKCUMaui. MeTo/1bl annpokcuManuu QpyHKIHH.

9. Maremarndeckas o0paboTKa pe3yabTaTOB IKCIEPUMEHTA: TaOIHIIBI U PA3HOCTH.

10. ®opmyIibl UUCIIEHHON anMpOKCUMAIMK TPOU3BOIHBIX. [Ipo6iemMbl YnciIeHHOTo
QG epeHIIMPOBaHUS U UHTETPUPOBAHUS.

11. I'paduueckuii cnocod 06pabOTKH SKCIEPUMEHTAIBHBIX JAHHBIX. ATPOKCUMALIUS
MOJIYYSHHBIX 3aBUCUMOCTEH METOIOM TTo100pa (hopmyL.

12. Tlon6op ¢popmy:1 1o JaHHBIM OIBITA [0 METOAY HAaMMEHbIINX KBaApaToB. HaxoxaeHue
npuOIKaoIUX GYHKINHA B BUJIE JIMHEHHBIX QYHKIUI U KBaJPAaTHOTO TPEXUJICHA.

13. TToxGop GopMyt 1o JaHHBIM OIBITAa IO METOAY HAMMEHBIINX KBaApaToB. Haxoxnenue
npubimkaomux GyHKIUNA B BUE APYTHX SJIEMEHTAPHBIX (YHKIUH.

14. Tlon6op Gopmy: Mo JaHHBIM OMBITA [0 METOAY HAMMEHBIIUX KBaapaToB. [Ipubmmkenne
(GYHKLUH C TOMOIIBIO HHCTPYMEHTAIBHBIX CPEJICTB.

15. Teopust mooOust 1 pa3sMEpHOCTH U (PU3NIECKUE MOJIETTH. AHaU3 Pa3MEPHOCTEH.

16. LTM — nuarpamma. OCHOBHBIE TIPUHIIHUITBI TOCTPOSHUS TUArpaMM NoJ00us 1 001acTH UX



MIPUMEHEHUS.

17. Beibopka u BIOOpOUHBI MeTo. CTaThcTHYecKast 00paboTka BHIOOPOYHBIX JaHHBIX.

18. AHanu3 ogHOM U IBYX HOPMaJIbHBIX BEIOOPOK.

19. [nanupoBanue pu3nyeckoro sxkcrnepuMenta. OOmme NPUHIUIBI TUIAHUPOBAHUS
JKcHiepuMenTa. Tabmuia KenaTeabHOCTH.

20. [Tapametp ontumu3zanuu. OOG0OIICHHBIN TapaMeTp ONTUMH3AIINY.

21. Ionstue daxropa sxcnepumerTa. O1HO(PAKTOPHBIN HIKCIEPUMEHT U aHAIN3 PE3yIbTATOB.

22. [InanupoBanue MHOTO(GaKTOPHOTO dKcIiepuMenTa. JIByxdakTopHbIit aHanu3. MaTpuia
IUTAHUPOBAHMUSL.

23. OgHodaKTOPHBIN JTUHEHHBIN PerpeCCHOHHBINA aHaIu3. He3aBUCHMOCTh TPU3HAKOB.
Kputepuu cornacus.

24. ®axrop. [lomHbIi (aKTOPHBII IKCIIEPUMEHT.

25. ®@axrop. ApoOHbIii (haKTOPHBIN IKCIIEPUMEHT.

26. IIpoBenenue 3xcriepuMenTa. TpeboBaHus K 000pyI0BaHHIO, TUTAHUPOBAHHIO,
AKCIIEPUMEHTATOPY, O€30MACHOCTH.

27. ObpaboTka pe3yapTaToB dKcriepuMeHTa. [IpencraBieHue pe3ynbTaToB SKCIEPUMEHTA C
MOMOIIBIO IPUKIIATHBIX POTPAMM.

Ilpumeput npakmuueckux 3ad0anuii (3a0ay) 0na npoeedeHusn 3auema:
3anaua 1. /laHbl pe3ynbTaThl 3KCIEPUMEHTOB 3aBUCUMOCTH COCTOSIHUS KOPIIYCOB OT

muametpoB d7 u d8. OOpaboTaTh pe3ynbTaThl TaHHBIX YKCIIEPHUMEHTA.

XapaKTepHCTHER HANPAAeHHO-1e(OPMHPORBIHHONO COCTOAHIA KOPIYCOR MHAPOLUHIHHIPOR

dly  nine| dlg, wm | B, L MEM| G MIa| 4, um dy,mm U, L MEM| T MITa
20 1z 6,70 150 30 67 2,60 54
20 24 3,00 63 5l 70 2,10 51
20 26 2,10 46 30 Bl 1,40 43
20 28 1.60 37 63 63 47.00 450
20 30 1,30 31 63 70 10,30 100
20 40 0,76 27 63 76 4.60 75
iz 34 14.00 213 63 &2 2,80 61
3z i5 9,30 128 63 ES 2,40 )
iz i 440 G 63 20 1,90 5l
3z 41 2,90 48 B0 82 68,00 580
iz 44 2,20 45 20 E¥ 12,00 120
iz 50 1,45 38 B0 96 4,50 B0
40 4z 23,00 270 &0 100 3,40 70
40 46 6,50 TE B0 110 2,10 55
40 50 3.60 37 20 120 1.60 49
40 54 2,40 50 100 102 94,00 720
40 il 1,70 43 100 105 29,00 210
40 70 1,20 38 100 110 11,0 126
30 52 32,00 350 100 120 4,10 B0
30 57 7,50 83 100 130 2,50 X}
30 62 3,80 6d 100 150 1,50 50

3anava 2. U3yvaerca nHanpspkenue npu yuinHeHud 300% (dQyHKIus OTKIMKA y) pe3UHBI B
3aBHCUMOCTH OT COJIep’KaHUs (B BEC. 4U.) TPEX KOMIIOHEHTOB: cephl (z1), TEXHUUECKOro yrieponaa
(z2) n mnactudukaropa (z3). Ilpu uccrnenoBaHMM BIMSHUS CEpbl, TEXHUYECKOTO yriepoia M
iacTUUKaTopa ObLIIM BBIOPAHBI MPeebl U3MEPEHUs JO3UPOBOK: JUId cephl - 1,1...2,5 Bec.u., s
TEXHUYECKOro yriepoaa — 45...65 Bec.u., jia minactudukaropa [TH-6 — 2...16 Bec.u. CocTaBuTh
MaTpULy IIJIJAHUPOBaHUS 23 SKCIIEPUMEHTA.

Ilpumep 6unema na 3auem



Botkunckuii punman
DenepanbHOE TOCYIaPCTBEHHOE OI0IKETHOE
o0OpazoBarebHOE YUPEKACHHUE BHICIIETO 00pa30BaHuUs
«>xeBCKUI rOCYAapCTBEHHBIN TeXHUUECKU yHUBepcuTeT uMenn M.T. Kanamnukosay»

buuer k 3auery Ne
o AUcUUIUIMHEe MaTeMaTudeckas 00paboTka pe3yJibTaToB IKCIIEPUMEHTOB,
IIPOTHO3UPOBAHME U YIIPABJICHUE

BOIIIJOC. Cxema BBIYMCIIMTEIHLHOTO SKCIICPpUMCHTA.

3agaua.
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Tpebyercad MOTYyUUTH (YHKIHK OTKIHKA, B BHIE PerpeccHOH-
HOT'0 YPaBHEHHA [IePBOTO MOpsAaKa y = by +byx '

bunet paccmoTpeH u yrBepxaeH Ha 3aceganuu kageapsl TMull « » 20 1

[Ipotokomn Ne

3aB. kaenpoi, K.T.H., TOICHT

P.M. bakupos

Kputepuu onieHku npuBeeHs! B paszaene 2.

Haumenoganue: camoctosTenbHbIe pPabOTHI

Ilpeocmasnenue ¢ @OC: HaOop BapUaHTOB 3a/laHUH

Bapuanmut 3a0anuii:

Ne pa3nesa HanmenoBanue jekuuii BapuanTs! (0MH BapHaHT TEMBI U3 pa3/eiia Ha 00yJaroIerocs) TeM
JMCIMILTHH Hasnavaet npenopaBatens
1 2 3
1. Baenenne. OCHOBHBIE MOHATHSA U 1 Kraccudukanms BHI0B IIIAHNPOBAHUS SKCIIEPUMEHTA
KIIACCH(UKALHS 33124 aHA/IN3a 2 Bepudukanus skcnepuMeHTaIbHBIX JaHHBIX
AGHHBIX 1 MOLCTUPOBAHHL. 3 O0630p TPHUKIAIHBIX TIPOTPAMMHBIX MIPOLYKTOB IS
TIpuknaaubie nporpavvueie MaTeMaTHIecKoi 06paboTKH Pe3yIbTaToB KCIIEPUMEHTOB
TMPOAYKTHI 4JId MAaTEMATUIECKON
00paboOTKH Pe3ylbTaToB
SKCIIEPUMEHTOB.
2 MaTeMaTquCKoci MO/ICTINPOBAHUE U 4 Meronbl onucaHus YCIOBUN SKCIIEPUMEHTOB
' BEIMHUCIUTEILHBIN SKCICPUMEHT. 5 BrrancnurenbHbIN 3KCIIEPUMEHT
6 O6opynoBanue AJIs CHATHS U 00pabOTKU pe3yIbTaToB
9KCIIEPUMEHTOB
3 Crioco651 TPHOITIKEHHBIX 7 Onucanue METOI0B MaTeMaTHIECKOH 00paboTKH
’ BbluncieHuit. ®opMyIibl YUCTEHHON Ppe3yNIbTAaTOB JKCIEPHMEHTA.
anmnpoxcumarmu. [Tog6op Gpopmyn mo 8 AMIPOKCHMALISL.
A@HHBIM OMBITA IO METOLY 9 PerpeccuoHHbIi aHaH3.
HAaMMCHBIINX KBaJAPaTOB.
10 Koppemsiust.
11 Bpewmennsie psibl
12 Bupl nepeMeHHbIX U JaHHBIX B MaTeMaTH4ecKol 00paboTke
PE3YJIBTaTOB HKCIIEPUMEHTOB




1 3

4, TTiaHupoBaHUE IKCIIEPHUMEHTA. 13 Krnaccudukanus omuOok (MOTPENTHOCTEH) TPOBEASHHOTO
DakropHslii sKcrepuMeHT. OCHOBHBIE | sKCIIEpUMEHTA U €r0 MaTEMAaTHIECKOH 06paboTKu
HPUHIHAIIBL OCTPOCHHA MarpaMm 14 Bunpl pakTOPHOTO SKCIICPUMEHTA, OTINYHUs, 00JIACTh
moI00MsI U 00JIACTH WX TIPUMCHECHHSI. TPUMCHEHNS

5 ITpuMeHeHHe MaTeMaTHYECKOM 15 Kiraccudukanus 1 npuMepbl pa3HOBHIHOCTEH

' 00paboTKH pesyTbTaToB PErpecCHOHHOTO aHaIN3a

SKCIICPUMEHTOB JLlsl aHATH32 16 [TpUHIUIIBI TOCTPOEHHUS UATPAMM MO 100Hs
AOCTHACHHH B oOnacTH 17 MeTo/IpI aHATH3a PE3YIbTATOB IKCIIEPUMEHTOB
MalIMHOCTPOCHUS, C UCIIOJIB30BAaHUEM
OCHOBHBIX 3aKOHOMepHOCTeﬁ,
JIEHCTBYIOIIMX B IpoLiecce
KOHCTPYHPOBAHHSA U IPOSKTUPOBAHUS
MAaIIMHOCTPOUTEIBHBIX I/I3,Z[eHPII>II Ha
KAQ4YCCTBCHHBIC ITOKA3aTCIINn U
IIPOU3BOJCTBCHHEIC 3aTPAThL

2. KpuTepuu M mIKaJIbl OLleHUBAHUS
Pesynprar o0OyueHMs 1O JAUCUMIUIMHE CUYMTAETCSd JOCTUTHYTBIM IIPU  YCIELIHOM

MMPOXOXKIACHUN 06y‘-IaIOHII/IMC$I BCCX KOHTPOJIbHBIX MCpOHpHHTHfI, OTHOCAIIUXCA K OaHHOMY

pe3yibTaTy 00y4deHusl.

[TpomexxyTouHast arTecTanus 1Mo AWCIHILIMHE MPOBOIUTCS B (hopme 3adera. buier k 3auery

BKItouaer 1 Teopermyeckuii Bompoc u 1 mpakTudeckoe 3amaHue (3amaya). [IpomexyTouHas
aTTecTalus MIPOBOAUTCS B KOMIIBIOTEPHOM 3ajie. BpeMs Ha moAarotoBky: 60 MUHYT.
[Ipu oneHuBaHUM pPE3yIbTATOB OOYYEHHS] 10 [UCHUIUIMHE B XOJE€ MPOMEKYTOUHOM

aTTeCTall MCIOJB3YIOTCA CICAYIOIINEC KPUTCPUN U IIKaJIa OLICHKH.

Ouyenka Kpumepuu oyenku
OOyuaromuiicss ~ IeMOHCTPHpPYET  3HAaHHE  OCHOBHOTO  y4eOHO-
MPOTrpaMMHOT0 MaTepuajia B o0beMe, HeOOXOIUMOM ISl JalbHEeHIen
«3a4YTEHO»

yueObl, yMeeT TMPHUMEHSTh €ro TMpPH BBHINOJIHEHUU KOHKPETHBIX
3aJaHuM, MPEIYCMOTPEHHBIX MPOrPAMMON TUCIUTIINHBI

«HEC 3a4YTCHO»

OOyuaromuiicss JTeMOHCTPUPYET 3HAYUTENbHBIE TPOOENbl B 3HAHUAX
OCHOBHOTO y4eOHO-TIPOrPaMMHOT0 marepuania, JIOIyCTHUIT
NPUHIMUIKANBHBIE  OIMOKM B BBINOJHEHHUM  IPEAYCMOTPEHHBIX
MporpaMMoi 3afjaHui M HE CHOCOOEH MPOAOIKUTH O0yUeHHE
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