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1. HEJIA U 3AJAYN OCBOEHUA JUCIIUITJIMHBbI

1.1. Ilesb ocBOEHUS TUCIIHILIHHDI
[enpro ocBOEHUS MUCIMILTAHBI SBISIETCS HW3YYCHHE METOJUK pacdyera mapaMmeTpoB CTPYK-
TYPHBIX TOAPA3JICICHHA MAITHHOCTPOUTEIBHOIO IMPOM3BOJCTBA JUISI TOCTPOCHHUS TUIAHUPOBKH
CTPYKTYPHOTO MOApa3ieJeHIs 00padaThIBAIOIIETO TPOU3BOICTRA.

1.2. 3agaum ocBOEHUA TUCHMILIUHBI (MOTYJIs1):
TpynoBble neiicTBus:
MIPOBEJICHUE aHATN3a HAYYHBIX JaHHBIX, Pe3YJIbTaTOB IKCIIEPUMEHTOB 1 HAOJIIOICHUH;
OCYIIIECTBIICHUE Pa3paOOTKHU IIAHOB M METOJUYECKHX IMPOTPaMM IMPOBEICHUSI HCCICI0Ba-
HUH 1 pa3paboToK.
TpynoBbie 3HaAHMS:
METO/bl aHATIN3a HAYYHBIX JaHHBIX;
METO/IbI ¥ CPEJICTBA TUIAHUPOBAHUS U OPTaHU3AIMH HCCIICIOBAaHUH U pa3paboToK.

2. MECTO JUCIUIIJINHBI B CTPYKTYPE
OBPA30OBATEJIbHOH ITPOI'PAMMBI

VYuebnast nucrumiuHa [IpoekTupoBaHne MAIIMHOCTPOUTEIHHOTO MPOU3BOJICTBA BKIIOYCHA
B 00s13aTeJIbHBIN MEpeUeHb NUCLUUILIMH B paMkax 0a3oBoil yactu bioka 1 (b1.5.12), ycraHoBieHHO-
ro ®I'OC BO, u sBisercs 00s13aTeIbHON 1715 BceX Mpoduiiel HampaBIeHUs TOATOTOBKH.

JucuumirHa 6a3upyercs Ha CIEIYIOUMX TUCHMIUIMHAX: JUHAMUYECKHEe MTPOLECcChl Ipu 00-
paboTKe pe3aHueM, MPENIUILIOMHAsT MTPAKTHUKA, IMOATOTOBKA K MPOLEAYPE 3aIIUTH U 3alIUTa BBI-
IyCKHOHM KBaJTM(pHUKAIMOHHON palboThl, HAyYHO-UCCIIEA0BATENbCKas paboTa MOArOTOBKA K IpOIe-
Jype 3allUThI U 3alUTa BHITYCKHOW KBAIU(DUKAIIMOHHON pabOTHI.

I[I/ICI_II/IHJ'II/IHa MPOCKTUPOBAHNUEC MAIIUHOCTPOUTCIIBHOT'O MPOU3BOACTBA ABJIACTCA OCHOBOIIO-
JIararomeu s M3Y4YCHUS CICAYIOMMX AUCHMIITIMH. HAYYHO-HCCJICAOBATCIbCKAAd pa60Ta TEXHOJIO-
rnyeckas (HpOCKTHO'TeXHOJ'IOI‘I/ILIeCKaH) IMpakKTUKa COBPCMCHHBIC HpO6J’IGMLI MalnHOCTPOUTCIIb-
HBIX MPOU3BOACTB HAACKHOCTb U JUArHOCTHKA TCXHOJOTMYCCKUX CHUCTEM MOACIUPOBAHHUEC TCXHO-
JIOTUYCCKUX IMPOLECCOB METOJAbI UCKYCCTBCHHOI'O MHTCIJICKTA B KOHCTPYUPOBAHUN U TCXHOJIOTUH
MalIMHOCTPOCHHUH.

3. KOMIIETEHLIMM OB YYAIOIIETOCSI, ®©OPMUPYEMBIE B PE3YJIbTATE
OCBOEHMS JUCHUILIMHBI (MOYJIST)*

Tabmuma 1 — ®opmMupoBaHre KOMIETEHITUN JUCITUTUTHHAM

CemecTpsl, pOPMHPOBAHUSI TUCIIATUTHHBI

HaumeHoBaHHEe OUCIUILINH,
(hOPMHUPYIOUTNX KOMITCTCHIIUIO
COBMECTHO

Komnereniu 6epyrcs u3 Y4eOHOTO IUiaHa
110 HANPAaBJICHUIO MOATOTOBKU
MarHCTPa
2 3

Inanuposanue sxcnepumenma u oopabomra oannvix [1K-1

Hayuno-uccnedosamenvckas paboma OIIK-2

Texnonoeuyeckas (npoekmuo-mextnonocuieckas) npakmuxa I1K-1

Cogpemennvie npodIeMbl MAWUHOCIPOUMenbHbIX npouszeoocms I1K-1

Haoexcrocmo u ouacnocmuka mexnonocuyecxkux cucmem IIK-1, OIIK-2

Mooenuposanue mexrnonozuseckux npoyeccos I1K-1

MemoOdsl uckyccmeenHo2o UuHmenNeKma 6 KOHCmpyupoGaHuu 1 mexHo-
Joeuu mawurnocmpoenus [1K-1

Jlunamuueckue npoyeccel npu oopabomre pesanuem I1K-1

Ipeoounnomnas npaxmuxa I1K-1

Iloozomosxa k npoyedype 3awumul u 3aujuma 8bINYCKHOU K8AAUDUKA-
yuonnou pabomwi [1K-1, OIIK-2




3.1. IEPEYEHbD IINTAHUPYEMBIX PE3YJIbTATOB OBYUEHUS 110 JUCLIUITJINHE,
COOTHECEHHBLIX C INTAHUPYEMbBIMU PE3VIIbTATAMUN OCBOEHUSI OI1

Tabnuna 2 — [lepedeHs TUIAHUPYEMBIX PE3yIbTATOB OOYUCHHS 110 TUCHUTUIMHE, COOTHECEHHBIX C TUTAHUPYEMBIMH PE3YJIbTaTaMU OCBOCHUS

Koa m HauMeHnoBanune

Koa nu HaumeHoBaHue

OueHoYHBIE CPeCTBA

KOMITETeH I HHIMKATOPA J0CTUKEHH] IInanupyemsbie pe3yJbTaThl 00y4eHHUs MO JUCHUILINHE Tekymero | Ilpome:xkyTouHoit
KOMIICTCHIIMHU KOHTPOJIA aTTeCTAalluA
OIIK-2. Crnocob6en | HOIIK -2.1 Paspa- | YMeTh pa3pabareiBath IUiaHbl npoBeneHus | TpyaoBbie neii- | Tectuposa- | Bonpocer miis
pa3pabarbiBaTh CO- | OaThIBaeT IUIaHBl | UCCJIEZIOBAaHUM, BbIPAOATHIBATE METOAMKY | CTBHA: HUE B CHU- | YCTHOTO cobe-
BPEMEHHbIE METObI | IPOBEJEHUS UCCIIE- | UCCIIEOBAHUS - IIpoBenenue ananu- | creme €- | celoBaHMUsL:
WCCIIC/IOBaHMs, Olle- | IOBaHWM, BbIpalOa- | Biaamers MeTonmkoi pa3pabOTKU IUIAHOB | 33 HAy4YHBIX IaHHBIX, | Learning ounersr (30
HUBaThb U TPEACTaB- | ThIBaTb  METOJUKY | IIPOBEIACHMS UCCIIEI0BAaHUMN pe3ysnbTaToB  JKcIe- | (TecTel 1O | OUJIETOB)
JATh pE3yabTaThl | UCCIIEIOBaHUS 3HaTh crnocoObl 00pabOTKM HKCHEPUMEH- | PUMEHTOB W HAOIO- | IByM  Te-
BBIMIOJTHEHHON pabo- TaJIbHBIX JaHHBIX JECHUM. Mam)
THI - OcymecTBienne
IK-1. Cnocoben | MIIK-1.2. [Ipume- | YMeTb B 006JaCTH OpraHM3allu U IJIAHUPO- paspadoTKH MIAHOB H TectupoBa- | Bonpocsl s
IPOBOAMTH palbOTHI | HAET ammapaT Ma- | BaHUS dKCIIEpUMEHTa C IPUMEHEHUEM Ipu- re;;ﬁnqeim&e ;II)I/(I; HUE B CH- | YCTHOro cole-
1o cOopy, U3yUEHHIO | TEMAaTUYECKOH  00- | KJIaJHBIX KOMIIBIOTEPHBIX MHpOTrpaMM IuIa- P poBea CTEME €- | celoBaHUs:
UCCIIEIOBaHUN U pa3- .
u o0paboTke Hayd- | pabOTKM  3KCHEpU- | HUPOBATh, aHAJU3UPOBATh U 00pabaThHIBATH paBOTOK. Learning ourerer (30
HO-TEXHHUYECKON MEHTQJIBHBIX  JIaH- | DKCIEPUMEHTAJIbHBIE JaHHBIC; TpynoBbie sHAHMS: (Tectsl 1O | OMIIETOB)
uH(pOpMallUu U pe- | HbIX Biajgerb HaBbIKaMM TIPOBEJICHHS MHKEHED- | Meronsr  amammza | FBYM T
3y/lbTaTOB HCCIIENO- HOTO 3KCIIEpUMEHTa M ONBITOM IpaKTHYe- Mam)

BaHWM, 1O paspa-
0OTKE MareMaTHhye-
CKHUX MOJE/IeH, BBI-
MOJIHATh PACUETHBIE
U DIKCIIEPUMEHTAIb-
HbIE UCCIIeIOBAHUS

CKOT'O HCIIOJIb30BaHUS METOAO0B 00paldoTKH,
aHaM3a U BU3YaJU3allUM SKCIIEPHUMEHTAIb-
HBIX OaHHBIX C HCIIOJIB30BAHUEM IIPHUKIIAI-
HBIX NIPOIPAMMHBIX CPEJICTB

3HaTh TEOPHUI0 MHXKXEHEPHOI'O JKCIIEPUMEH-
Ta, TUIIOBBIE CXEMBI NMPOBEACHHS SKCIIEPH-
MEHTa, NMPUHIUIBI OpraHU3alid U IJIaHU-
pPOBaHUS SKCIIEPUMEHTA

HAayYYHBIX JaHHBIX.

- Metoas! u cpencraa
IUITAaHUPOBAHUA W Op-
raHu3alul  UCCIIe0-
BaHUH U pa3pabOTOK




4. CTPYKTYPA U COAEPKAHUE JUCIIUIIJIMHBbI

4.1. PacnpenejieHue TPYA0EMKOCTH JUCIHUIIJIMHBI 10 BUIaM PadoT Mo ceMecTpam

OO6mas Tpyno€MKOCTh AUCHUILIMHBI cocTaBisieT 3 3a4. efa. 108 wacoB, pacmpeneneHue
Y4acoB 10 BHJIaM paboT 3a 0JiuH cemecTp (2 cemectpa 2 Kypca — ouHas popma 00ydeHHUs) Mpe/I-

CTaBJIEHO B Ta0iuIe 3.

Ta6mmma 3 — Pacnpenenenue Tpya0€MKOCTH AUCIUIUIMHBI IO BUAAM paldoT 1O ceMecTpam

TpyroéMkocTh B yac

Buj yueOHoii padoThI

4 cemecTp

(I)OpMaT HU3YyYCHUA TUCHUIIINHBI

C UCITIOJIB30BAHHUEM 3JICMCH-
TOB 3JICKTPOHHOI'O o6yquH;1

OO6mas TpyA0EMKOCTh JUCIUTUINHBI TI0 Y4eOHOMY IIIaHy 108
1. KonrakTHas pa6ora: 48
1.1. AyautopHas paboTa, B TOM 4HcJIe: 44
3aHATHUS JIeKuonHoro tuma (JI) -
3ansTus ceMunapckoro tuna (I13-cemunapsl, mpakT. 3aHATHS U JIp) 22
naboparopusie padbots (JIP) 22
1.2. BHeayAuTOpHAasi, B TOM YK cJe 4
KypcoBas pabota (mpoekt) (KP/KII) (koHcynbTanus, 3amuTra) -
TEKYIIUI KOHTPOJIb, KOHCYJIBTAIIMU IO TUCIUTUTNHE -
KOHTaKTHas paboTa Ha npomexxyrouHoM KoHTpoJe (KPA) 4
2. CamocTrosiTesabHas pabora (CPC) 60
pedepat/scce (MOAroTOBKA) -
pacuérHo-rpapuyeckas padora (PI'P) (moaroroska) -
KOHTpOJIbHAs paboTa -
kypcoBas pabota/mpoekt (KP/KII) (moaroroska) -
CaMOCTOSITENTFHOE M3y4YEHHE Pa3/IeioB, CaMOITOATOTOBKa (ITPopabdoTKa

U TIOBTOPEHME JIEKIIMOHHOTO MaTepuana U Marepuaia yueOHHUKOB | 60
y4eOHBIX OCOOUM, TOJrOTOBKA K JIAOOPATOPHBIM U MPAKTUUYECKUM 3a-

HATHSIM, KOJUIOKBUYM U T.J1.)

ITonroToBka K 9K3aMeHy (KOHTPOJIb) -
[lonroroBka K 3a4éTy ¢ OLIEHKON (KOHTPOJIb) 4




4.2. Coaep:xanue IUCUMUILIUHBI, CTPYKTYPHPOBaHHOE 110 TeMaM

Tabnuna 4.1 — Conepkanue AUCUUILIIMHBI, CTPYKTYPHUPOBAHHOE 10 TEMaM i CTYJI€HTOB OYHOT'O O0yUYeHUs

- T T
. Bunnbl yue6Hoii padoTsl % g Peanusa-
JIaHUpyeMble (aac) 3 _ 2 E st
- S -
(KOHT)po‘]mpy KonrakTHas " o g = & S B pPaMKax Haumenm;a
eMble) pe3yJib- = = HuUe pa3pabo-
pesy pabora g e 2 2 ° ¢ | Hpakru- pasp
TaThbl 0CBOE- ° > A = a2 & E . TAHHOT'O
2 g =) =R yecKoi
Hua: xoa YK; HaumeHnoBanue pa3aesioB, TeM =2 2 S = - Bupg CPC =R =2 DJIeKTPOHHOI0
= . s x |E2g =28, MoAro-
OIIK; IIK u =E| &2 2= |3 5 g §=EZ TOBKH Kypca
[™
HHAHKATOPDI 2| 58 = E g7 SEx= (tpy10 (TpynoeMKocTh
JOCTHKEHUSI é SR E-RERS S =25 py. B Yyacax)
. =) R = g2 €MKOCTh
KOMIIeTCHIIMH < =3 O = = =
= = T = B 4acax)
I1K-1, OIIK-2 Pa3gea 1. IlnanupoBaHue YKCIEPUMEHTA
[pakruyeckasi padora Ne 1. [InaHupoBaHme SKCIIEpUMEHTa | - - 3,0 6,0 IToxnroroska x | Ilomroroska
ITyTEM BBIOOPA CTPYKTYPHOU CXEMBI np. p. [6.2.1] | npe3eHrauuu
Hpakruyeckass pabora Ne 2. OnpezpeicHre MHHAMAIBHOTO | - - 3,0 5,0 TTonroroska x | Ilomroroska
KOJIMYECTBA U3MEPEHUIM np. p. [6.2.2] | npe3enTanuu
Hpakruyeckas padora Ne 3. O0mue METONBI MMPOBEPKHU IKC- | - - 3,0 5,0 TTonroroska x | Ilomroroska
MIEPUMEHTAIBHBIX H3MEPEHHH Ha TOYHOCTh M JOCTOBEPHOCTh op. p. [6.2.3] | mpeseHranuu
Padora nmo ocoenmio 1 pa3nena: - - 9,0 16,0 | -
pedepat, 3cce (Tema) - - - - -
pacuérHo-rpaduyeckas padora (PI'P) - - - - -
KOHTPOJIbHas padora - - - 4,0 | KCP[6.3.1]
Hroro no 1 pa3nerxy - - 9,0 20,0 | -
TIK-1, OIIK-2 Paznen 2. O0pa6oTKa JaHHBIX IKCIEPUMEHTA
pakTuyeckas padora Ne 4. Mckmoyerne rpyObIx ommboOK B | - - 3,0 |40 IoxrotoBka k | Iloxroroska
poriecce 00paboOTKH SKCIEPUMEHTATBHBIX TaHHBIX op. p. [6.2.4] | npeseHranuu
IpakTuuyeckass padora Ne 5. IlpoBepka Ha BOCIPOM3BOAU- | - - 3,0 |40 IoxrotoBka k | IloxroroBka
MOCTh OTBETCTBEHHBIX SKCIIEPUMEHTOB op. p. [6.2.5] | mpesenranuu
IIpakTuyeckas padora Ne 6. MIHTepBanbHas OliEHKa ¢ IOMO- - - 3,0 |40 IoxaroroBka k | Iloxroroska
IO TOBEPHUTEIHHON BEPOSATHOCTH op. p. [6.2.6] | mpeseHranuu
IpakTuyeckas padora Ne 7. [I[ppuMeHeHne KPUTEPHEB IS 4,0 4,0 | IoxroroBka k | IToaroroBka
OTIpe/IeIeHNUS aIeKBaTHOCTH IIPH OONBIINX CTATHCTUIECKUX np. p. [6.2.7] | mpe3eHTarmu
n3MepeHusix (0oIbIINX BBIOOPKAX)
JlagopaTopnas pagora Ne 1. OOpaboTka U aHAJIN3 CTATUCTH- - 4,0 - 4,0 | IToaroroBka k | IToaroroBka
YECKOT0 psifia MApPHBIX, OJHO(PAKTOPHBIX TEXHOJIOTUIECKUX H3- 1. p. [6.2.8] MIpe3eHTaH




Bunbl yueOHoii padoThI & S,IE Peanuza-
ILnanupyemsle 2 S =
(KOHTpOJIMPY- (1ac) == 3 = 1 Haumenosa-
KonrakTHas = S = &2 B paMKax
eMbie) pe3yJib- s 8 E38 & Hue pa3pado-
padora g SE°¢ Mpakru-
TaThl 0CBOe- o > 2 = o = E E qecKoii TAHHOT' 0
nust: ko YK; HaumeHoBaHHE Pa31eioB, TeM = g GE E o Bup CPC = EZ e DAEKTPOHHOTO
OIK; MK n S| 23| 8E(55¢ =% Eg | OO Kypca
i S| esE| FE|g2E 2 LB 2 TOBKH yp
HHIMKATOPDI 21 58 == S e SEx= (TPY10eMKOCTh
JAOCTHKEH Ut =| &8 | 23 e g =25 (rpyno- B yacax)
KOMIIeTeH M i 'S g° 8 8 = g = EMKOCTB
= = = & B Yacax)
mepenunii B MathCad u Excel
JlagopaTopHas padora Ne 2. OneHKa aJIcKBATHOCTH TCOPETH- - 4,0 - 4,0 | IloaroroBka k | IToaroroBka
YECKOTO MPeACTaBIECHUS Pe3yIbTaTOB TEXHOJIOTHYECKOTO DKC- 1. p. [6.2.9] Mpe3eHTaINH
nepumenTa B MathCad u Excel
JlagopaTopHnasi pagoTa Ne 3. Merona cpeiHUX KBaJApaTOB IpU - 3,0 - 4,0 | IloaroroBka k | IToaroroBka
obpaboTke manHbIX 3kcnepumenTa B MathCad u Excel 1. p. [6.2.10] | npeseHranuu
JladopaTopHasi padora Ne 4. MeTosia HAMMEHBIITUX KBaIpaToB | - 3,0 - 4,0 | IloaroroBka k | IToaroroBka
npu 06paboTke naHHbIX skcnepumenta B MathCad u Excel 1. p. [6.2.11] | npe3enTanuu
JlagopaTopnas pagora Ne 5. Meron mogbopa SMIHPHYECKUX 2,0 4.0 TTonroroBka x | Ilomroroska
(dhopmyn pu 00padOTKE JaHHBIX SKCIIEPUMEHTA 1. p. [6.2.12] | npe3enTanuu
JlagopaTopHasi pagoTa Ne 6. TOYHOCTH TEXHOIOTUIECKHUX - 6,0 - 4,0 | IloaroroBka k | IToaroroBka
omepanuii B MaTeMaTnueckoi oopaborke Excel u MathCad 1. p. [6.2.13] | npeseHtanuu
Padora mo ocBoenmio 2 pa3nesia: - 22,0 13,0 40,0 - -
pedepar, 3cce (Tema) - - - - - -
pacuérHo-rpaduyeckas padora (PI'P) - - - - - -
KOHTpOJIbHasi padora - - - - - -
HTroro no 2 pasageny - 22,0 13,0 9,0 - -
KypcoBasi pa6ora (KP) - - - - - - - -
Kypcogoii npoexr (KII) - - - - - - - -
HUTOrO 3A CEMECTP - 22,0 | 22,0 | 60,0 - - - -
HNTOI'O no aucuuminHe - 22,0 22,0 | 60,0 - - - -




5. TEKYIIIU KOHTPOJIb YCIIEBAEMOCTH U IPOMEXYTOYHAS
ATTECTALNMUA ITO U'TOTI'AM OCBOEHUA JUCHUITJINHBI.

5.1. TunoBble KOHTPOJILHBbIE 32IAHUSI UJIH MHbIE MAaTEPHUAJIbI, HE00X0IMMBbIE /1JIsl OLEHKH
3HAHUI, YMEHM M HABBIKOB U (MJIM) ONBITA 1eATEJIbHOCTH
TecThl 11 TEKyIIETO KOHTPOJS 3HAHUHM OOy4aromuxcst cOpMUPOBAHBI B CHCTEME €-
Learning u HaxoasaTcst B CBOOOIHOM JOCTYIIE.
[Tepeuens BONPOCOB, BHIHOCHMBIX Ha MPOMEKYTOYHYIO aTTECTAIlMI0 B opMe 3adeTa C
oLIeHKO# chopMUpOBaHbI B cucTeMe e-Learning u HaxoaaTcss B CBOOOIHOM JOCTYIIC.

Tabnuna 5 — [Ipu Tekymiem KOHTpoJie (KOHTPOIbHBIC HEJIETIN) U OLIEHKA BBIMOJIHEHUS MPAKTHYe-

CKHX paboT
HIxanaa 3ayer ¢ OLEHKOM
OlleHUBAHUS
40<R<=50 OTtnuyHO
30<R<=40 Xopouio
20<R<=30 Y 10BIETBOPUTEILHO
0<R<=20 HeynosnersoputenbHo

IIpu npomMeKyTOUHOM KOHTpPOJIE YCIIEBAEMOCTb CTY/IEHTOB OLIEHUBACTCS I10 YEThIPEX-
OaJIbHOW CHCTEME «OTIMYHO», «XOPOLIO», «YIOBIETBOPUTEIBHOY», «HEYIOBIETBOPUTEIBHOM,
a100 «3aueT», «He3aueT».



Tabnuua 6 — Kpurepun onieHuBaHMs pe3yibTaTa 00y4eHus M0 AUCHUILTUHE U IIKajla OLICHUBAHUS

Kpurtepuu oneHuBaHus pe3ybTaTOB 00y4YeHUs

OreHka Orenka OreHka OreHka
Ko 1 HaNMeHOBaHMe Kon n HauMeHOBaHME HHIH-|  (Hey/10BJIETBOPHTETLHO» «YAOBJIETBOPUTEIBHOY / «xopomo» / «OTJIMYHO» /
KOMIIeTeHIHH KaTopa N0CTHKECHUS KOMIIE- / «HE 3aYTEHO» «3a4YTEHO» «3aYTEHO» «3a4TEHO
TeHUHUH 0-59% 60-74% 75-89% 90-100%
OT Max PEUTUHIOBOU OT max PEUTUHIOBOM OLICH- OT Max PEUTUHIOBOU OT max PEeUTUHIOBOU
OLICHKH KOHTPOJISI KU KOHTPOJISI OLICHKH KOHTPOJISI OLIEHKH KOHTPOJIS
OIIK-2. Cnocob6en | MOIIK -2.1 Pa3zpabarbl- | M3noxenne yueOHoro Mate- | dparmMenrapuele, moBepX- | 3HaeT MaTepuan Ha | MMeer riyOokue 3HaHUA
pa3paGaTbiBaTh COBpE- | BAaeT IUIAHBI IPOBEICHMs | PHana OGeccucTeMHOe, HENoNl- | HOCTHbIE 3HAHUS II0 METO- | JOCTaTOYHO XOpPOIIEM | BCero MaTepHaia CTpyK-
. HOE, HE YCBOEHBI OCHOBHBIE | JaM MAaTE€MaTH4YeCKOro aHa- | ypOBHE; MPEJICTABISACT | Typhl TUCIMIUIMHBL, OCBO-
MCHHBIC MCTOAbI HC- | HCCIICIOBAHUH, BHpa6a— .
3aKOHBl M TmpaBwia oOIei | nu3a. OCHOBHBIE 33J1a4M NPO- | MJI HOBAIMH JIEKIIHOHHOTO
CiacnoBaHusd,  OLCHU- | ThIBATD MCTONUKY MC- | husuku, HemoHuMaHume wuX | M3nokeHHe — MOMy4eHHBIX | (peCCHOHATBHOM  Jes- | Kypca MO CPaBHEHMIO C
BaTb W MPEIACTABIATH | CIICIOBaHUA WCTIONB30BAaHMUA B paMKax MO- | 3HAaHWH HETOJHOE, OJHAKO | TEIbHOCTH, nMeeT | yueOHOH  JIUTEpaTypoif;
Pe3yIbTaThI BBITIOJ- CTaBJICHHBIX II€JeH M 3a7ad, | 3TO HE MPEMSATCTBYET yCBOE- | HABBIK B TIOCTAHOBKH M3JI0KEHUE TOIYyYCHHBIX

HEHHOH palbOoThI

YTO MNOPCIATCTBYCT YCBOCHHIO

HUKO MOCJICAYIOWICTO MatTe-

meneit u BeIOOpa ONTH-

3HaHUI IIOJTHOEC, CHCTEM-

TOCIIETYIOIIETO MaTepHana puana. JIOMycKaoTCs OT- | MAIbHBIX CIIOCOOOB MX | HOE; [OMYCKAKOTCS €/IH-
JTIETTbHBIE CYIIECTBEHHBIE | TOCTHKEHHUSL. HUYHBIE OIIMOKH, Camo-
ONMOKH, HCIIpaBIEHHBIE C CTOATENLHO — WCTIpaBJIsie-
MIOMOIIBIO  TIPENoIaBaTelIsl. Mble TIpH cobeceI0BaHIH

3arpyaHeHust npu Gpopmy-

JMPOBaHMM PE3yJILTATOB M

UX pElICHUH

IIK-1. CnocoOen npo- UIK-1.2. [Tpumenser Msnoxenne yueOHOoro Marte- | dparmenrapHele, TOBepX- | 3HaeT MaTepuan Ha | Mimeer riyOoKue 3HAHUS
BONUTH paBOTHl 1O | ammapaT — MaTeMaTHde- | PHaTa 0ECCHCTEMHOE, HEMOJI- | HOCTHBIE 3HAHMS MO METO- | IOCTATOYHO XOPOIIEM | BCEIO MaTephana CTPyK-
N HOE, HE YCBOEHBI OCHOBHBIE | JIaM MaTE€MAaTHYECKOTO aHa- | YPOBHE; IIPEICTABISAET | Typhbl AUCIHMIUIMHBI, OCBO-
cbopy,  msyueHuto u | ckofi obpaboTku okcre- 3aKOHBI M TpaBWiIa OOWIEH | Ju3a. OCHOBHBIE 3aJIa4¥ MPO- | WJI HOBAIMH JIEKIIHOHHOTO
obpaborke Hay4HO- | pUMEHTAJIBHBIX NAHHBIX | Gysuku, wenmonmumanne ux | V3noskeHMe — MOJNYdYeHHBIX | eCCHOHATBHOM  jies- | Kypca MO CPaBHEHHIO C
TeXHUYeCKor uHpop- HCIIOJIb30BAaHUs B PAMKax MO- | 3HAHWH HETOJHOE, OJHAKO | TENBHOCTH, uMeeT | y4eOHONl  JMTepatypoii;
Mallid M Pe3yldbTaToB CTaBJICHHBIX IleJiell M 3aj1ad, | 3TO He MPENSTCTBYET YCBOE- | HABBIK B TIOCTAHOBKH M3JI0KEHUE  TOJTYYEHHBIX
HCCIIEIOBAHHA, o YTO MPENATCTBYET YCBOGHMIO | HUIO MOCJEYIOIIEro Marte- | Leneil u BeIOOpa ONTH- | 3HAHHWII MOJNHOE, CHCTEM-

pa3paboTKke MaTeMaTH-
YeCKUX MOJeNeH, BBI-
IMOJIHATE PACYCTHBIC U
AKCIIEPUMEHTAIBHBIC
WCCIICIOBAHHS

MOCIIEYIONIETO MaTepraa

puaa.
JIENbHBIE

Honyckatorcss  oT-

CyIIIECTBEHHBIE
OmMOKH, WCIPaBIECHHBIE C
MOMOIIBI0  TIPETIOAABATEIS.
3arpygHeHus npu  Gpopmy-
JUPOBAaHWU DPE3YJIbTATOB H
UX peuleHui

MAaJbHBIX CIIOCO00B HX
IOCTHKEHMS.

HOE; JOIMYyCKAaIOTCs €Ju-
HUYHBIE OIIMOKH, caMo-
CTOSITETILHO ~ WCTIpaBJIsie-
MBbI€ MPHU coOeceI0OBaHNT
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Tabnuna 7 — Kputepun orieHUBaHUS
Ounenka Kpurtepuu oneHnBanus
OILICHKY «OTJHYHO» 3aCIIy’)KUBaeT CTYIEHT, OCBOMBIIMKA 3HAHUS, yMe-
HUS, KOMIETCHIIMA U TEOPETUYCCKHU MaTreprasl 0e3 mpoOesioB; BHIOJ-
HUBLINI Bce 3aJaHusl, NPEIyCMOTPEHHbIE Y4EOHBIM IJIAHOM Ha BBICO-
KOM KaueCTBEHHOM YPOBHE; MPAKTUYECKHE HABBIKUA MPOQECCHOHATBHO-
ro NPUMEHEHHUs OCBOCHHBIX 3HaHUN COPMUPOBAHBI.
Cpennuii ypoBeHb | OLIGHKY «XOPOILO» 3aCIy)KUBACT CTYACHT, NMPAKTHYECKH MOIHOCTHIO
«» OCBOUBIINI 3HAHUS, YMEHHUS, KOMIIETEHIIMN U TEOPETHUUECKUNA MaTepu-
(xopor10) ai, yueOHbIE 3a/laHus HE OIICHCHBI MAaKCHMAJIbHBIM YHCIOM OaJljioB, B
OCHOBHOM C()OPMHUPOBaI MPAKTUYECKHE HABBIKH.
OLICHKY «YyAOBJIETBOPHUTEJIbHO» 3aCIy)KUBACT CTYJACHT, YaCTUYHO C
npoOesiaMyd OCBOMBIIUM 3HAHUS, YMEHUS, KOMIIETEHIIMU U TEOpeTHYe-
CKMH Marepuai, MHOTHE y4eOHBbIC 3aJaHus JIMOO HE BBIMOJHWI, JHOO
OHH OLIEHEHBI YHCJIOM OaIoB OIM3KUM K MHUHMMAaJIbHOMY, HEKOTOPBIE
PAaKTUYECKHE HAaBBIKH HE C(HOPMUPOBAHEI.
MUHMMaNBHBIM | OLICHKY «HEYJOBICTBOPUTEIBHO» 3aCIYKHBACT CTY/ICHT, HEC OCBOUBIIIHIA
YPOBEHB «2» (He- | 3HAHMS, YMCHHS, KOMIICTCHIIMU U TEOPETHUECKUI MaTepuall, yueOHbIC
yJIOBJIETBOPH- 3aJ]aHNs HE BBITIOJIHMII, TPAKTUYECKHE HABBIKH HE C(HOPMUPOBAHBI.
TEJIHLHO)

Bricokumnii ypo-
BEHb «5»
(oTIMuHO)

IToporosslii ypo-
BeHb «3» (ymoBie-
TBOPUTEJIBHO)

6. YYEBHO-METOAUYECKOE OBECIHEUEHUE NJUCHUIIJINHBI
DnekTpoHHbI aapec kadeapsr TuOM kpmis@nntu.ru
Jiist caMOCTOSITEIbHOTO M3YYCHHUsT TEOPETHUECKOM YacTH Kypca, MOATOTOBKH K IpaKTHYe-
ckuM  3aHsaTHsM  Ha  kKadeaqpe TuOM wum B HayyHO-TEXHUYECKOW  OMOIMOTEKE
(https://library.nntu.ru/megapro/web) nmerorcs:

6.1. YueOnas qutepartypa, nedaTHble H31aHusi 0u0au0TeYHOr0 hoHIa

Tabnuna 8 — [lepeuenp yueOHON aUTEpATYpHI
Ne HanmenoBanue yaeOHO-METOAMYECKOTO 00ECTICUSHHUS
p-na

1. CunnsieB, H.. Teopust muiaHupoBaHUs SKCIEPUMEHTa M aHAJU3 CTaTUCTUYECKUX JaH-
HBIX : Yueb.mocooue / H.WU. Cugnsies. - M. : FOpaiir, 2011. - 400 c.

2. Kapmanos, ®.1. Cratuctuieckue MeToil 00padOTKH IKCIIEPUMEHTAIBHBIX JTAHHBIX C
ucrnojir3oBanueM makera MathCad : Yue6.nocobue / .M. Kapmanos, B.A. OctpetikoB-
ckuil. - M. : KYPC; UH®PA-M, 2015. - 208 c.

3. Bonocyxun, B.A. [InanupoBanre HaydyHOTO SKCriepuMeHTa : YueOHuk / B.A. Bomocy-
xuH, A.W. Tumenko. - 2-e uza. - M. : PUOP; UH®PA-M, 2016. - 175 c.

1 4. TIpoxopoBa, M.B. KonuuecTBeHHBIE METO/IBI UCCIIEOBaHUS: 00pabOTKa U TpeacTaBie-
HHE JaHHBIX : Yueb.mocoome / M.B. Ilpoxoposa, E.M. CkobeneBa, M.B. 3amiatkus;
HI'TY um.P.E.AnekceeBa. - H.Hosropon : [M3a-Bo HI'TVY], 2020. - 94 c.

5. Bonaun, A.Il. OcHOBBI Hay4YHBIX HccieaoBanuii : YueOnuk / A.Il. bomaun, B.A. Mak-
cuMoB. - M. : Uzn.uentp "Axagemus", 2012. - 336 c.

6. ®amnees, M.A. DieMeHTapHas 00pabOTKa Pe3yIbTaTOB IKCIIEPUMEHTA : Yue0.mocooue
/ M.A. ®annees. - CII6. : Jlans, 2008. - 118 c.
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1. MaremaTtudeckue MeETOJbI OOPAaOOTKH JAHHBIX TEXHOJOTHYECKUX OKCICPUMEHTOB
MathCad u Excel : MeTon.yka3anusi K BBITOJTHEHHUIO J1a0.paboT 1o auci. "MaT.MeTOIbI
00pabOTKH SKCIEPUMEHTAIBHBIX TAaHHBIX" IJIT MaruCTPOB MAITMHOCTPOHT.CIIEI.BCEX
hopMm 00y4JeHus /HI'TY um.P.E.Anekceesa, Kad."TexHon.u obopyn
MammHocTpoeHus"; Coct.:H.M.Tynakosa [u mp.]. - H.-Hosropoxn : [b.n.], 2012. - 22 c.

2. CumnsieB, H.U. Teopus mIaHUPOBaHUS SKCIIEPMMEHTA W aHAIN3 CTATUCTHYECKUX JaH-
HBIX : Yueb.mocooue / H.U. Cugnses. - M. : FOpaiir, 2011. - 400 c.

3. Kapmanos, ®.1. CrarucTu4eckue METObI 00OpaOOTKU SKCIEPHUMEHTAIBHBIX JTaHHBIX C
rcrionb3oBanueM makera MathCad : Yae6.mocobue / @.1. Kapmanos, B.A. OcTpeikoB-
ckuit. - M. : KYPC; THOPA-M, 2015. - 208 c.

4. BomocyxuH, B.A. [InanupoBanre HaydyHOTO dKCIepuMeHTa : YueOHuk / B.A. Bonocy-
xuH, A.W. Tumenko. - 2-e u3a. - M. : PUOP; UH®PA-M, 2016. - 175 c.

5. TlpoxopoBa, M.B. KonnuecTBeHHBIC METOIBI HCCIEAOBAHM: 00pab0OTKa U TIpeacTaBIe-
HHE JaHHBIX : Yueb.mocooue / M.B. Ilpoxoposa, E.M. CkobeneBa, M.B. 3amiatkus;
HI'TY mm.P.E.AnekceeBa. - H.HoBropon : [M3a-Bo HI'TVY], 2020. - 94 c.

6. bommun, A.Il. OcHOBBEI Hay4HBIX HccaenoBanmi : Yueonuk / A.Il. bonmun, B.A. Mak-
cuMoOB. - M. : Uzn.ientp "Axagemus", 2012. - 336 c.

7. ®amneeB, M.A. DneMeHTapHas 00pabOTKa pe3yIbTaTOB IKCIIEPUMEHTA : Y4uel.mocooue
/ M.A. ®annees. - CIIO. : JIans, 2008. - 118 c.

6.2. MeTonnueckne yKazaHusi, peKOMeHIAIUM U IPyrue MaTepuajbl K 3aHATHAM

MeTtoanueckue YKa3aHHus 110 BBIIIOJIHCHUIO MMPAKTUYCCKUX U Ha60paT0pHLIX pa60T Hu ca-

MOCTOSITEIBHON KOHTPOJIBHON padoTHI 1o aucuuIuinae [tannpoBaHre SKCIIiepuMeHTa U 00padoT-
Ka JJAaHHBIX BBUIOXKCHBI B JICKTPOHHOM OnbiroTeke https://library.nntu.ru/megapro/web:

IIpakT4yeckue padoThI

6.2.1.

6.2.2.

6.2.3.

6.2.4.

6.2.5.

6.2.6.

6.2.7.

VYyebHO-MeTon4eckoe nocodue. «MeToAMUecCKUue yKa3aHUs 10 BBIIOJIHEHUIO MpaKTHYe-
ckoit pabotel Ne 1. [InanupoBaHue SKCIIEpUMEHTA ITyTEM BbIOOpA CTPYKTYPHON CXEMBI»
VY4yebHO-MeTondeckoe mnocodue. «MeToAMUeCKUue yKa3aHUs 10 BBIIOJIHEHUIO MpaKTHYe-
ckoii paboTel Ne 2. OnpenieieHne MUHUMAJIBHOTO KOJTMYECTBA U3MEPEHUIM.
VYyebHO-MeTondeckoe nocodue. «MeToaUecKUue yKa3aHUs 10 BBIIOJHEHUIO MpPaKTHYe-
ckoil pabdotel Ne 3. OOume MeToabl MPOBEPKU 3KCHEPUMEHTAIBHBIX M3MEPEHHM Ha TOu-
HOCTb M JOCTOBEPHOCTbY.

Y4eOHO-MeTonudeckoe mocooue «MeToanuecKue yKa3zaHHs MO BBITOJHEHHUIO TPaKTHYE-
ckoil paGotel Ne 4. MckmoueHune rpyObIx omMOOK B Ipoliecce 00pabOoTKH 3KCIepUMEH-
TAJIBHBIX TaHHBIX).

VYyebHO-MeTonn4eckoe mnocodue. «MeToAMUeCKUe YKa3aHUs 0 BBIIOJIHEHUIO MpaKTHYe-
ckoit paboTel Ne 5». [IpoBepka Ha BOCITPOU3BOAMMOCTh OTBETCTBEHHBIX IKCIIEPUMEHTOB.
Y4eOHOo-MeTonndeckoe mocodue. «MeTOANUecKue yKa3aHUs 10 BBITIOJHEHUIO TPaKTHYe-
cKkoif paboTel Ne 6». IHTepBasibHast OIIEHKA C TTIOMOIIBIO JTOBEPUTEIILHON BEPOSITHOCTH
Y4eOHOo-MeTonndeckoe mocodue. «MeToANUecKue yKa3aHUs 10 BBITIOJTHEHUIO TPaKTHIe-
ckoif pabotel Ne 7». IlpuMeHeHne KpUTepHeB Ui ONpeAeIeHUs aleKBaTHOCTU MpH O0JIb-
[IMX CTAaTUCTUYECKUX M3MEPEHUX (O0IBIINX BHIOOPKAX)

JlaGopaTtopHbie padoThI

6.2.8.

6.2.9.

VYyebHo-MeToandecKoe mocobue «MeTonuuecKkne yKa3aHHUsl MO BHITIOJHEHHUIO J1Ta0opaTop-
HoM pabotbl Ne 1. MaremaTnueckue MeTo/ibl 0OpabOTKH JTaHHBIX TEXHOJIOTUYECKUX JKC-
nepumertoB MathCad u Excel»

Y4eOHo-MeToauuecKoe mocooue «MeToanueckue yKa3zaHUs 1O BBIIOJHEHUIO JIabopaTop-
HOM paboThl Ne 2. Maremarndeckue MeTOabl 00paOOTKU TaHHBIX TEXHOJIOTHYECKUX IKC-

12


https://library.nntu.ru/megapro/web

nepumerToB MathCad u Excel».

6.2.10. YaeOHo-MeTomMueckoe nocoone «MeToaudyecKue yKa3aHus 10 BBITOJHEHHUIO 1abopaTop-
HOM paboTel Ne 3. MeTtoa cpeHUX KBaJpaTOB IpU 00pabOTKE JTaHHBIX TEXHOJIOTHMYECKHX
skcnepumentoB MathCad u Excely.

6.2.11. YueOHO-MeTOMMYECKOE TTOcOONe «MEeToMIecKre yKa3aHus M0 BBITIOJHEHUIO JIabopaTop-
HOW paboThl Ne 4. MeTo1 HAaMMEHBIIUX KBaJPaTOB MPU 00pabOTKE JaHHBIX TEXHOJIOTHYE-
ckux skcnepumentoB MathCad u Excely.

6.2.12. YaeOHO-MeTOIMUecKOe Tocoone «MeToaudecKue yKa3aHus 10 BBITOJTHEHHUIO abopaTop-
HOM paboTel Ne 5. MeToxa nmonbopa smnupuueckux Gopmyi mpu o0paboTKe TaHHBIXY.

6.2.13. YueOHo-MeTomMueckoe mocoone «MeToaudecKkue yKa3aHus 10 BBITOJHEHHUIO abopaTop-
HOM paboThl Ne 6. TOUHOCTH TEXHOJOTHYECKHX OIMEpaIfii B MaTeMaTHIECKOW 00paboTKe
Excel u MathCad

6.3. CamocTosiTe/IbHASI KOHTPOJbHAasA padora (IIpumep).

6.3.1. YueOHo-MeToauuyeckoe nocodue «MeToauuecKkue yKa3aHHs I10 BBIOJHEHHMIO CaMOCTOS-
TEJILHOW KOHTPOJIbHOU paboThl. Teopus 1 MpakTHKa IUIAHUPOBAHUS SKCIIEPUMEHTa U 00pa-
OOTKHU JTaHHBIX».

TEOPUSA U IIPAKTUKA ININIAHUPOBAHUSA
IKCIIEPUMEHTA U OBPABOTKH JAHHBIX

Hean padorsi: O0ecnieynTh HATUYUE PE3YJIBTATOB TEOPETUUYECKUX PACUETOB U pe-
3yJITATOB 3KCIIEPUMEHTAILHBIX UCCIICAOBAHHM ISl TPOBEACHUST 00OPAOOTKU IKCIIEPUMEH-
TAJIBHBIX JAaHHBIX U IIJIAHUPOBAHUA OKCIICPUMCHTA.

1. Cxema u ¢opmyJibl 1JIsl TEOPETHYECKHX PACYETOB

[TocTpoum cxemy ucciemyemoro npoiecca (puc. 1).

y A

ol/2/

Ry
L/2

Puc. 1. Cxema nporu6a oc 3aror0BKHM B LIEHTPax

[Tpw 3aKperyieHuH 3aroTOBKH B IIEHTPAaX MaKCUMaJIbHAs BEJIMYHWHA MPOTHOA OCH 3arOTOBKH
(OTKIIOHEHHE TIPOPUIIS IPOIOTBLHOTO CEUEHHUS 8y ) BBIYUCIAETCS 110 hopMmyIte:
PyL3
8,(L/2) = 2= 1
y(L/2) =35 5 1)
riae L — qjmuaHa 00pabaTeiBaeMoit 3aroToBkd, MM; E = 2*10° — MOaysIh YIIPYTOCTH CTAJILHOM 3aro-
TOBKH, H/MMZ; J= 0,05d4 — MOMEHT UHEPIUH MONEPEYHOI0 CEUEHHS 3aTOTOBKH, MM4; Py — panu-

aJIbHAs CHJIa PEe3aHMsi, KOTOpasi ONpeessieTcs mo Gpopmyie

Py=(0,4...0,5)P7. @)
rae P; — TaHreHcanbHas cuiia pe3aHusi, KoTopas onpezensercs no Gopmye:
P, =10C,t*s'v"K,. (3)
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rae t — rirybuHa pesanus (3agaercs ucnonaHuteneM); C, — IOCTOSAHHbINA KOI(QGHULUUEHT (IPUHUMA-
eTcs U3 CIIPAaBOYHUKA); X, y, N — MIOKa3aTelb CTENEHU JJI1 KOHKPETHBIX (PACUETHBIX) YCIOBHSIX 00-
paboTku (IPUHUMAETCS U3 CIIPAaBOYHUKA); K, — MONpPaBOYHbIA KOA(DUIMEHT, U MIPEACTABIAET CO-
60i1 mpoussenenue psaga kodpduuueHToB (K, = KypKepKypKipKrp), yIUThIBAIOIUX (aKTHYE-
CKHE yCJIOBUS pe3aHus (IPUHUMAETCS U3 CIIPAaBOYHUKA); V — CKOPOCTh pe3aHusi M/MUH; S — mofa-
ya, MM/00.

2. Teoperuyeckne pacyerbl

Hcxonsg U3 naHo, IPOBEIEM TEOPETHUYECKHE PacdyeThl MpOruda Oocu 3aroTOBKU B IIEHTpaXx.
Jlannbie as1s pacuera Bo3bMeM H3 Tadul. 1.

Tabauua 1
JlaHHBI€ VISl TEOPETHYECKOr0 pacyera
OO0pabaTbIBaeMblIii ['my6una [Tonaua, CxkopocTh Huamerp,
MaTepuan pe3aHus, MM MM/MUH pe3anus, M/MUH MM
Crans 20 TOCT 4543-2016 3 0,2 300 30

['eomerpus nacTpymenTa: ¢p=45°; y=0°; A=0°; r=1,0.

Marepuan pexxyieil yacTu: TBep/blii CILIaB.

Jmna Bama: X=L, mm. Paccuntaem TeopeTrueckyro BennuuHy nporuda s auua 100 M,
150 mm, 200 MM, 300 MM.

P, = 10C,t*s'V"K, (4)

Onpenenum x, y, N — no cupaBovyauky: x=1, y=0,75, n=-0,15.

Omnpenenum C, — 1o cnpaBoynuky: C, =300.

Omnpenennm K, — o cnpaBoynuky: K, =0,825.

OnpenenuM TaHTCHIMATLHYIO CHITy pe3aHusi P, mojicTaBisis Bce TaHHbBIE B popmyry 3:

P,= 10 *300*3"*0,2°°*300%*°*0,825 =943,84 H.
Omnpenenum paguanbHyro cuity pe3anus Py, mozacTaBiss HeoOXoAuMBble 3HaUeHHs B (hOpMy-

Py=0,5%943,84=471,9H

Omnpenenum &, moacTaBiss HeOOXoMMbIE 3HaYeHus B popmyny 1. [ne Bemmumna X(L) —
OyJeT MEHATHCA.

5 (100) = 471,9 * 1003 101

y(100) = 2o 5105 = 0,052 307~ 21 MKM
5.(150) = 471,9 % 1503 _ 11

y T 48+%2+10°%0,05%30% M
5 (200) = 471,9 * 2003 _ 971

y(200) = 2o 105 = 0.05 2 307 — 7L MKM
8,(300) = 471,9 x 300° = 32,77

y T 48+ 2+105 0,05 «30% o MM

471,9+3503 _
8,(350) = T2+ 10520,05308 = 52,04 MKM.

PacueTHbIe 3HAUYEHUS:

Yita00=1,21; Yar50=4.1; ¥31200=9,71; Ya1300)=32,77; Ys1(350)=94,04
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n3rnb dy, MKm

60

50

40

30

20

Puc. 2. I'papuk ucX0AHBIX TEOPETHYECKUX JAHHBIX

3. [IpakTnyeckas 4yacTb

150

200 300

OnvHHa Bana @30, um

350

[Tony4uuB pacueTHble 3HAUEHUS MPOrMOa OCH 3arOTOBKH B IIEHTpax, MPOBEPUM MX Ha Mpak-
TUKE. BpII0 IpoBeIeHO MATh 3KCepUMEHTOB (M=5), 1o nATh u3mMepeHuit (N=5). Pe3ynbTarsl 3KC-
NEpUMEHTOB MPEACTaBUM B BUJE pHC. 3 1 Tadm. 2.

60,00

50,00

40,00

n3rnb dy, Mkm
w
o
()
o

20,00

10,00

0,00

1,64

100

4,57

150

32,54

10,45

200

OnvHHa Bana @30, mm

300

52,96

350

Puc. 3. I'paduk pe3yabTaToB CpeTHUX 3HAYEHHUI IKCIIEPUMEHTA
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JlaHHBbIe IPOBeIeHHbIX IKCIIEPUMEHTOB

Tabnuua 2

Howmep N3mepenus N B SKCIIEpUMEHTE

SKCIIEpH-

MeHTa M 1 2 3 4 5
1 Y1531000=1,03 | Y251150=4,67 | Y33200=11,3 Y43300=32,08 | Y55350=53,01
2 Yi51000=2,34 | Y23150=4,32 | ¥35200=10,14 | Y45300)=33,2 Y53(350=953,62
3 Yina00=1,64 | Yuas50=4,1 | ¥33200=9,6 Ya43300=34,1 Y53350=54,05
4 Y1531000=1,63 | Y25150=4,17 | Y33000=11,1 Y43300=32,04 | Y55350=52,7,05
5 Y12100=1,98 | ¥253150=5,99 | Y35(200=10,1 Y43300=31,3 Ys55350=51,4

BuiBoa. [IpuBeneHHbIe B KOHTPOJIBHON paboTe pe3ynbTaThl TCOPETUUYECKUX PACUYETOB U pe-
3yJbTaThl KCIIEPUMEHTAIBHBIX UCCIIEAOBAHUI OyayT UCIOIB30BATHCS IS INIAHUPOBAHUS DKCIIE-
pPUMEHTa ¢ MUHUMAJIbHBIMU 3aTpaTaMy U JUIsl IPOBEECHUSI 00paOOTKH STUX IKCIEPUMEHTAIbHBIX
JAHHBIX.

7. THOOPMALINOHHOE OBECIIEYEHUE JUCHUIIJINHBI

7.1. Ilepeuennb pecypcoB HH(OPMALMOHHO-TEJIEKOMMYHUKAIIMOHHO ceTu «HTEepHETY,
HEO0XOAUMBIX VIS OCBOCHHSI JUCHUIJIMHBI (MOXYJISA)

Pecypchl cucTeMsl (eaepanbHbIX 00pa30BaTebHBIX MOPTAIOB:
1. ®denpepanbhsiii nopran. Poccuiickoe odpazoBanue, hitp://www.edu.ru/
2. Poccwuiickuit oOpa3oBarenbHbIi mopTan, hitp://www.school.edu.ru/default.asp

Hayuno-texnuueckas oubanorexka HI'TY
https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-tehnicheskaya-biblioteka/resursy

OnexrponHas oubnuoreka «llepBokypcuux» Uucruryra UTTTM:
https://www.nntu.ru/structure/view/podrazdeleniya/nauchno-tehnicheskaya-
biblioteka/resursy#collapse2411

OK KHUT ¥ IEPUOTUYECKUX U3TaHUN
https://library.nntu.ru/megapro/web

bubnuoreka 3MeKTPOHHBIX YUeOHUKOB
http://fdp.nntu.ru/kHMKHAS-TTOIKA/

PedeparuBHbIC XKypHAITBI
https://www.nntu.ru/frontend/web/ngtu/files/org_structura/library/resurvsy/ref gyrnal 16.pdf

7.2.I1lepevyenb HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM
Tabnuua 9 — [lepedeHb EKTPOHHBIX OMOIMOTEYHBIX CUCTEM

Ne HaumeHnoBaHnue Ccplika k 9bC
9BC
1 Koucynmbranrt cry- http://www.studentlibrary.ru/
JICHTA
2 Jlann https://e.lanbook.com/
3 FOpaiit https://biblio-online.ru/

8. OBPA3OBATEJIBHBIE PECYPCBI JJIs1 UTHBAJIMAOB U JIUL C OB3

B Tabmume 10 ykazan mepedeHb oOpa3oBaTeIbHBIX PECYPCOB, UMEIOMUX (OPMBI, aIanTH-
POBAHHLBIC K OTPAHUYCHHUAM HUX 3J0POBbi, @ TAKIKC CBCACHUA O HAJIWMYHUU CIICHHUAJIBHBIX TCXHHUYC-
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CKUX CpCIACTB OGy‘-IGHI/IH KOJUICKTUBHOT'O WU HHAWBUAYAJIBHOI'O ITOJIB30BAHUA. HpI/I 3aIllIOJIHCHU U
TabJIMIBI MOKET OBbITh MCIOJb30BaHAa MH(OpMAIUs, pa3MelleHHas B mojpasnene «JlocrymHas
cpenay» crenuanu3upoBaHHoro pasnena caiita HI'TY «CBenenust 06 oOpa3oBaTensHON OpraHmn3a-
um» https://www.nntu.ru/sveden/accenv/

Tabmuma 10 — O6pazoBaTenbHbIe pecypchl Ui MHBaIUA0B 1 jmil ¢ OB3

Ne ITepeyens 0Opa3oBaTeILHBIX PECYPCOB, CBeieHHs 0 HAIMYMH CIIENHATBHBIX TEXHUYECKHX
NPUCTIOCO0IEHHBIX LISl HCIIOJIb30BAHMS cpeicTB 00y4eHHUs KOJJIEKTHBHOIO0 U HHANBHIYAIBLHOI0
uHBaauAaMu u aunamu ¢ OB3 110/1b30BaHUSA
1 | ObC «KoHCYIBTaHT CTyICHTa» 03ByYKa KHHUT M YBEIMYEHUE MIpUPTa

CreuaIbHOe MOOMIIbHOE MIPUIIOKEHHUE — CUHTE3aTOp PevH,
KOTOPBIN BOCIIPOM3BOAUT TEKCThI KHUT M MCHIO HABUTAIMN
3 OBC «FOpaiT» BepcHs A cabOBHUIAIINX

2 OBC «JIaub»

9. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE, HEOBXO/JUMOE JJIsA
OCYHIECTBJIEHUSA OBPA3OBATEJIBHOI'O ITPOLHECCA IO JUCHUIIJIMHE

Y4eOHbIC ayIUTOPHUH 11 MPOBEICHUS 3aHATHH IO JUCIMILIUHE, OCHAIIECHBI 000PYIOBAHUEM
U TEXHUYECKUMH CPEACTBAMU 00y4EeHUS
B tabnume 11 nepeunciensr:
—y4eOHbIe ayAUTOPHUH ISl IPOBEICHUS yUYEOHBIX 3aHATHI, OCHAIllEHHbIE 000PYyAOBaHUEM
U TEXHUYECKUMU CPEACTBAMU OOYUCHHUS,;
—TIOMEIICHHUS JIJII CAMOCTOSITSIIBHON PabOThl 00YJAIOIINXCSl, KOTOPBIE JOKHBI OCHAIICHBI
KOMITBIOTEPHOU TEXHUKOW C BO3MOYKHOCTBIO MOIKIIOYCHUS K ceThu «MHTepHEeT» M 00ec-
MeYeHHUEM JIOCTYIIA B AIEKTPOHHYI0. HH(OpMallnOHHO-00pa3zoBaTenbhuyto cpeny HI'TY.

Tabnuma 11 — OcHallleHHOCTh ayIUTOPUI U MIOMEIIEHUH JJIs CAMOCTOSITENIbHOM paboThl  CTY-
JICHTOB I10 TUCIMIIIIMHE

Ne HaunmeHoBaHue HaunmeHoBaHue OcHameHHOCTh
m\n AUCHUIIMHBI creuaJbHbIX* CreUAJbHbIX OMeLIeHuH
(Monys), MPaKTHK ToOMeneHui u U MOMeIeHu i
B COOTBETCTBMH € ToMelneHui 151 AJISl CAMOCTOSATEIBLHOUH padoThl
Y4eOHBIM IJIAHOM CaMOCTOSITeIbHOM
padoThI
[InanupoBanue JlaGoparopHbie u | Ipoekrop, HOYTOYK, KpaH;
IKCIIEPHUMEHTA npaKTHYeckue 3aHsTHs | - CTAHOK TOKapHO-BUHTOpe3HOM 1K62;
00paboTKa TaHHBIX JlaGoparopusi pesanns | - CTAHOK TOKapHO-BUHTOpe3HOH 1EGIM;
marepuaos (4102) - BeprukansHo- CBepJ'lI/IJ'II:.uHHﬁ CTaHOKv2A125;
- TokapHO- peBOIBbBEPHBIN PYTKOBBIN MOIyaBTOMAT;
- CtaHOK BepTHKaJIbHO- (pesepHslii ¢ UITY 6P13D3-37

10. METOAUMYECKHUE PEKOMEHJAIIMU OBYYAIOLIIUMCHA
11O OCBOEHUIO JUCIIUITJIMHBI

10.1. O6mue MeToAMYECKHE PEKOMEHIAIHH 1JIsI 00YYAIOIINXCSI
10 OCBOCHHUIO U CHUIIMHBI, 00pa30BaTeIbHbIe TEXHOJIOTHH

JlMcuuIuInHa peanu3yeTcs MOCPeACTBOM MPOBEACHHS KOHTAKTHON paboThl ¢ 00ydarouu-
MHUCS  (BKITIOYash TPOBENEHHE TEKYIIET0 KOHTPOJS YCIEBAEMOCTH), CaMOCTOSTEIBHON pPaOOTHI
00yYaromuxcst ¥ MPOMEXYTOYHON aTTeCTallUu.

KonrakTHas paborta: ayanTopHas, BHEAyAUTOPHAs, a TAaKXKe MPOBOANUTHCS B JIEKTPOHHOM
UH(POPMAaLMOHHO-00pa30BaTeNbHOM cpene yHuBepcurera (nanee — SMOC).

[Tpu npenogaBanuu aucuuiuivHbl «llnanupoBanue skcrnepuMeHTa U oOpadoTka JaH-
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HBIX», UCHOJB3YIOTCSI  COBPEMEHHbBIE 00pa30BaTEIbHBIC TEXHOJIOTHH, MO3BOJISIOMINE MOBHI-
CUTb AKTUBHOCTb CTYACHTOB IIpH OCBOCHHUH MaTCpuajia KypCa U MpPEAOCTaBUTH UM BO3MOXK-
HOCTh 3()(PEKTUBHO peamTn30BaTh YaChl CAMOCTOSATEIILHOM PaOOTHI.

Ha npakTudeckux u 1a00paTOPHBIX 3aHATHUSX HMPUBETCTBYIOTCS BOMPOCHI U OOCYXKICHUS,
UCTIOJNIL3YETCSl JIMYHOCTHO-OPUEHTHPOBAHHBIN TMOAXO0/, TEXHOJOTHsI PabOThl B MaJbIX TPYIINAX,
YTO MO3BOJISICT CTYACHTAM MPOSIBUTH CEOsI, MOJIYIUTh HABBIKK CAMOCTOSTEILHOTO H3yUCHHUS MaTe-
pualia, BBIPOBHITH YPOBEHb 3HAHUN B TPYIIIIC.

Bce Bompockl, BO3HUKIIKE MPH CAMOCTOSTCIIBHON padoTe Haja JOMAIIHUM 3aJaHHEM I10-
IpOOHO pa30UparOTCs Ha JTA0OPATOPHBIX 3aHATUSAX M JICKIHIX. [IpoBOASTCS MHAMBHUIYAIbHBIC H
IPYIIOBBIE KOHCYJIBTAIMN ¢ UCIIOJIB30BaHUEM, KaK BCTPEU CTYACHTAMH, TaK U COBPEMECHHBIX HH-
(hopMaIMOHHBIX TEXHOJIOTHIA: YaT, dJIeKTpOHHas mo4Ta, Skype, Zoom.

HMHumupyeTcst akTHBHOCTh CTYACHTOB, TOOIIPSETCS 3aJaHHUE JIFOOBIX BOIPOCOB 10 MaTe-
puaty, TPaKTUKYEeTCS WHIAUBUIYAILHBIN OTBET Ha BOMPOCHI CTYACHTA, PEKOMEHIYIOTCS METOJIbI
YCIICIIHOTO CAMOCTOSITEIILHOT'O YCBOCHHS MaTepralia B 3aBUCUMOCTH OT YPOBHSI €ro 0a30BOi 1MOJI-
TOTOBKH.

Jlnst OLIGHKW 3HaHWM, YMCHUH, HAaBBIKOB M YPOBHS C(HOPMHUPOBAHHOCTH KOMIICTCHIHH
MPUMEHSICTCS Oa/IbHO-PEHTHHIOBAsI CUCTEMa KOHTPOJII U OICHKH YCIICBAeMOCTH CTYJICHTOB B
npoIiecce TeKyIIero KOHTPOJIS.

[TpomexyTodHas arTecTaris IPOBOAUTCA B opMe 3adeTa ¢ OIEHKOH (2 ceM.) ¢ y4eToM
TEKYIIEH yCIIeBaeMOCTH.

10.2. MeToanyeckue yKazaHus J1Jisl 3aHATHI JTeKIMOHHOIO THUIIA
JIeKIIMOHHBIN KypC HE NPENYyCMOTPEH.

10.3. MeToanyeckue yKa3aHusi 0 OCBOCHHIO THCIMIIJIMHBI
HA MPAKTHYECKUX U J1a00paTOpHBIX padoTrax
[ToarotoBky K Kaxk7oi J1abopaTOpHON paboTe CTYACHT JOJKEH HayaTh C O3HAKOMJIEHHS C
IUTAHOM 3aHATHUS, KOTOPBIN OTpakaeT COAEP KaHUE MPeNoKeHHOW TeMbl. Kakas BbINOIHEHHAS
pabota ¢ 0hOpPMIICHHBIM OTYETOM TOJICHKUT 3AIUTE y MPENo aBaTeNs.
[Tpu ouleHuBaHMM 1a0OPATOPHBIX pabOT yUUTHIBAETCS CIIEAYIOLIEe:
— Kayd€CTBO BBIIIOJHCHUA 3KCHepI/IMeHTaHI)HO-HpaKTI/ILIeCKOI\/’I qaCTu pa6OTI)I U CTCIICHb COOT-
BETCTBHS Pe3yJbTaTOB PabOTHI 3aJaHHBIM TPEOOBAHUSIM;
— KauecTBO oopMiIeHHUs oTYeTa Mo paboTe;
— KauecTBO YCTHBIX OTBETOB HAa KOHTPOJIBbHBIE BOIIPOCHI MPH 3aIUTe PabOTHI.

10.4. MeToanueckue yKa3aHusl 0 CAMOCTOSITeIbHOI padoTe 00yJaromuxcst

CamocrosTenbpHass paboTa o0ecrieunBaeT MOATOTOBKY OOYYaromerocs: K ayJuTOPHBIM 3a-
HATUSIM U MEPOIPHUATHAM TEKYIIETO KOHTPOJSI U MPOMEKYTOYHOM aTTeCTallid 1O H3ydaeMoOu
TUCITUILIMHE. Pe3ynbTaThl 9TOM MOATOTOBKH MPOSIBISIFOTCS B aKTUBHOCTH 00YYArOIETOCs Ha 3aH -
THSIX U B KAU€CTBE BBHITIOJHEHHBIX MPAKTUYCCKUX 3aJIaHUI, OTYETOB 10 J1a00OpPaTOPHBIM paboTaM U
Ipyrux (GopM TEKYIIEero KOHTPOJIS.

[Ipu BBITOTHEHUHW 3aaHUMA JJII CAMOCTOSITEILHON PabOThI peKOMEHAYyeTCs MpopaboTka
MaTepUaIoB MPAKTUIECKUX U JTAaOOPATOPHBIX PabOT MO Ka)XI0H MPOMIEHHON TeMe, a TaKkKe U3y-
YEHUE PEKOMEHAYEMOM JIUTEPATYPBI, IPEACTABICHHON B Pa3aelie 6.

B mpouecce camocTosTeNnbHON pabOTHI MPU U3YYEHUU JUCHMILTUHBI CTYJEHTHI MOTYT pa-
O6oraTe Ha KoMmmbloTepe. Uepe3 HH(OOPMALMOHHO-TEIEKOMMYHUKAMOHHYIO ceTh «HTepHeT»
MOYKHO BOCIHOJB30BAThCS PECypcamMH >JIEKTPOHHON HH(POPMALMOHHO-00pa30BaTENbHON Cpeabl
yauBepcuteta (OMOC) u snextporHoi 6udamnoreunoit cuctemsl (3BC), T11e B 3JIEKTPOHHOM BHIE
pa3MeIieHbl y4eOHbIe U YI1eOHO-METOIUYECKUE MAaTCPHUAITHI.
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11. OHEHOYHBIE CPEACTBA J1JIs1 KOHTPOJISA OCBOEHUA IUCHUIIJIMHBI

11.1. TunoBbIe KOHTPOJIbHBbIE 32/IaHUS UJIM HHbIE MATePHAJIbl, HEO0X0AMMbIE 1JIs1 OLIEHKHU
3HAHWI, YMEHHM i, HABBIKOB M (WJIH) ONBITA B X0/l€e TEKYILIEr0 KOHTPOJISA yCIIeBA€eMOCTH
I[HSI TCKYLICTO KOHTPOJIA 3HAaHUU CTYACHTOB 10 JUCHUIIIMHC HNPOBOJAUTCA KOMILJIEKCHas
OLICHKA 3HAHUI, BKJIFOYAIOIIAS:
— OTYET IO MPAKTUYECKUM padoTaM;
— OTYeT 110 JIA0OPATOPHBIM paboTam
— KOHTPOJIbHAsI CaMOCTOsITeNIbHas padoTa;
— TECTUPOBAHME Ha CANTe MpernoAaBaTelis 0 pa3JIudyHbIM pasjienaM Kypca,
— 3a4EeT C OLIEHKOM.

11.1.1. TunoBbIe 3a1aHUsI 1JI51 JTAOOPATOPHBIX H MPAKTHYECKHUX PadoT

TunoBelie 3aganus g 1a00pPaTOPHBIX PaOOT MPUBEAEHBI B y4EOHO-METOJMYECKUX TTOCO-
OUsIX TIO MpoBeleHHIO JJabopaTtopHbIX pador [6.2.8 - 6.2.13]. 3amanus BbIaCT PyKOBOJIHUTEINb, 3a-
JIaHUE COOTBETCTBYET TEME Hay4HOI pabOThl MarucTpa.

JlabopaTopHasi padora Ha Temy «MeToA CpeTHUX KBaJAPATOB)

IIpumep. B pesynprare skcrnepuMeHTa Oblla YCTAHOBJIEHA 3aBUCHMOCTH CTOMMOCTH OT
TOYHOCTH 00pabOTKH, i€ X — TOYHOCTh (MKM), Y — CTOUMOCTh (py0), Z — HoMep ombiTa. Beero
BBINOJIHEHO 10 M3MepeHwuii, KOTOpble MPeACTaBIeHBI B Ta0. 1

Tabnuua 1
JKcnepuMeHTaIbHbIE HCXOAHbIE IaHHbIE
To4HOCTH, MKM X 5 10 15 20 25 30 35 40 45 50
CroumocTs, pyo. Y 1,1 05 (032|025 |021 019|027 | 0,16 | 0,15 | 0,15
Howmep ombiTa Z 1 2 3 4 5 6 7 8 9 10

Ilenb pabompl: 110 SKCTIEPUMEHTATBHBIM JIAHHBIM OTIPEACTUTH KOI()PHUIIMEHTHI TOTHHOMA
U OMIIUPUIECKYIO (OPMYITY.
Jlna moxbopa sMmuprudeckoi GOpMyIIbI MOXKHO BHIOPATh TOTUHOM:
y = Ao + A X+ A2X2.
[Tyrem MOACTaHOBKH B ATO YpaBHEHHE 3HAUCHUU IMOJYYUM CHCTEMY HaudalbHBIX ypaBHeE-

HUI:
Ay +54;, +254, — 1,1 =¢

Ay + 104; + 1004, — 0,5 = &, _

A + 15A; + 2254, — 0,32 = &, 34, + 304, + 3504, = 1,92
Ao + 204, + 4004, — 0,25 = ¢,

Ao + 254, + 6254, — 0,21 = &5 — 340+ 75A; +19254; = 0,65
Ao + 304, + 9004, — 0,19 = &

Ag + 354, + 12254, — 0,17 = &, 44y + 1704, + 73504, = 0,63

—

AO + 4‘0A1 + 1600142 - 0,16 = &g
Ay + 454, + 20254, — 0,15 = &,
Ay + 504, + 25004, — 0,15 = &,

Hawunyummm Oyaer Bapuant, rae ), € ~ 0

Pemaem cucremy ypaBHEHU, BbIpakaeMm U3 1-ro ypaBHeHUs Ag:
Ay = (1,92 — 304, — 3504,)/3

[ToacraBnsieM Ag BO 2-€ ypaBHEHHE:
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3((1,92 — 304, —3504,)/3) + 754, + 19524, = 0,65
1,92 — 304; — 3504, + 75A; + 19254, = 0,65
45A; + 15754, = —1,27
A, = (1,27 — 1575A,) /45
[ToacraBnsiem Ag u Aj B 3-€ ypaBHEHHE:
4(1,92 —30(1,27 — 15754,) /45 — 3504,)/3 + 73504, = 0,63
A, =0,00083
= —0,06
1,92—304,—3504,

1,27-15754
Torma A; 6yner paBHo: A; = ————2

Ap nonmyvaercs cienyromum: Ag = =1,177

3
ITpoBenem nposepky: 1,177 + 5 % 0,06 — 25 x 0,00083 — 1,1 = ¢
& = —0,00006

" -

12

10

Howmep onbiTa

CronmocTh00paboTKH, PYO. TouHoCTH 00PAOOTKH, MKM
Puc. 1. I'pa¢duk 3aBUCHMOCTH CTOMMOCTH OT TOYHOCTH 00padOTKH AeCATH IKCIIEPUMEHTOB

BeiBoa: Ommbka € = 0,00006, 5T0 3HAUUT, YTO MOTYUYCHHBIC 3HAUCHHS Ao, A1, Ay OJU3KH K
npaBJe, CJIe0BAaTENbHO ypaBHEHUE ToNMHOMA nipuMet Bua: y = 1,177 + 0,06x — 0,00083 = x?

JlaboparopHasi padora Ha Temy «MeToA HAUMEHBIIHUX KBAJAPATOB)

ean paGoThl: TpOBECTH 00PAOOTKY IKCIIEPUMEHTABHBIX JAHHBIX 3aBUCUMOCTH BIIUSHUS
JUTMHBI 00pabatbiBaeMoii Aetanu (L) Ha BenmuuuHy nporuda (6y), METOJOM HAaWMEHBIIINX KBaJipa-
TOB.
3KCHepI/IMeHTa.]'IbH]>Ie JaHHBbIE

Jnuana L, MM 100 150 200 300 350 400
Bennuuna nporu6a &y, MkM 1,03 4,67 11,3 32,08 53,01 | 77,68
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BenvuuHa nporuba 8y, MKM

o O

200 300

OnuvHa petanu, MM

350 400

Puc. 1. IluarpamMmma 3KcriepuMeHTAJIbHBIX JAHHBIX

Omnpenenursb: KodhdunmenTsr a; 1 a2 B ypaBHCHHH
Kp =a; + a1

Tak kak TpeOyercst OnpeAeTUTh /1Ba MapaMeTpa, TO CUCTEMa YpaBHEHUI MOXET OBITh Mpe-

CTaBJICHA B BUJIC IBYX ypaBHCHI/Iﬁ

__j_ y=aix) + aqiy,

2
l_ V ur=aixixt ariiy”,

rae, y=Kp; x1=1; u2=n
Pe3ysbTarsl ONILITOB

w=n |y=Kp |u2? y*u2
100 1,03 10000 103
150 4,67 22500 | 700,5
200 11,3 40000 | 2260
300 32,08 90000 | 9624
350 53,01 | 122500 | 18554
400 77,68 | 160000 | 31072
Uroro 1500 | 179,77 | 445000 | 62313

TO CUCTEMY HOPMAJIBHBIX ypaBHCHI/Iﬁ MOXKHO 3a11ucCaThb B BUJC

1

Pemmm 310 ypaBHEHUE.

179,77=6a;+1500a,
62313=1500a1+445000a2

a;=-32; a»,=0,248
CrnenmoBarenbHO, SMIHpUYECKas GopMyIIa MOJYIUT BUI:
Kp = 0,24811 - 32
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Benuuuna nmporuda 8y, MKM
- w
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-7,2] 150 200 300 350 400

1 |
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o O©O O

AnuHa petann, mm

Puc. 2. Iuarpamma pacuernoii popmy Kp = 0,248 - 32

77,68

—e—Kp = 0,248y - 32

—.—3KCI'IepeMEHTa}'IbeIE
AaHHbIE

Benmunna nporunba 8y, MKkM

OnvHa petann, Mm

Puc. 3. HanoxeHune 3KCepUMEHTAIBHBIX TaHHBIX HA pacuyeTHYI0 pynkuuio Kp = 0,2481 - 32
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300

BenununHa npormba 8y, MKm

350 1

OnvHa getann, mm 400

m-20-0 m0-20 20-40 m40-60 m60-80

Puc.4. I'pagux 3D ¢pynxknun Kp = 0,2481 - 32

BbIBOA: B 110/1€1aHHOM PabOTe MPUOOPENT HABBIKK 00Pa0OTKH SKCIIEPUMEHTAIBHBIX JAHHBIX
C MCIIOJIb30BAaHUEM METO/1a HAMMEHBIINX KBAIPATOB. B PE3YJIBTATE YETO MOIyudeHa SMIHPUIECKast
dopmyna Kp = 0,24811 — 32 3aBUCHMOCTH BIUSHUS ATUHBI 00pabaTbiBaeMoii netanu (L) Ha Benu-
4y nporu6a ().

TumoBsie 3a1aHus [UTSI TPAKTUIECKH paOdOT MPHUBENEHBI B YU€OHO-METOIUIECKUX MTOCOOU-
SIX M0 MPOBEICHHIO pakTu4eckux padort [6.2.1 - 6.2.8]. 3amaHus BbIaCT PYKOBOJAMUTENb, 3a/1aHHE
COOTBETCTBYET TeMe HaYYHOI pabOThI MarucTpa.

11.1.2. TunoBbIe BONPOCHI ISl MPOMEKYTOUHOI aTTecTauuu B popMe 3a4era ¢ OLeHKOH

Uto Takoe KOpPENSIIIMOHHOE TT0JIe, €ro rpaduiecKkas HHTepIpeTarus?

Kak no ¢opme KOppensiiMoHHOr0 MOJIst CYJUTh O HATMYUK KOPPEJISLUOHHON CBA3U?

Uro xapakrepusyer KodpHULUEHT Koppensuun?

Yro xapakTepusyeT Ko3PpPHUIHUEHT JeTepMUHALU?

KaxoBa cBs13p Mex1y K03(pPUIIIEHTaMU KOPPEISILUU U AETEPMUHALIH?

Urto HeoOX0aMMO ISl TPOBEACHUS KOPPEISAIIMOHHOTO aHaiIu3a?

B dem 3akmrouaeTcst CyImHOCTh KOPPENISIIMOHHOTO aHaTN3a JaHHbIX?

Ha yem ocHOBaHBI METO/IBI OLIEHKH aJIEKBATHOCTH?

VYcTaHoBieHUE a/IeKBaTHOCTH — 3TO?

0. ITo xkakuM mapameTpam U Kak OLIEHUBAETCA a/IeKBATHOCTh MaTeMaTHYECKOW Moienun?

11. Kpurepuii ®umiepa, kakue KpUTEPUH €I11€ U3BECTHHI?

12. Tlo kakoit popmyiie BBIYUCISIOT ONBITHBIN KpuTepuit duriepa?

13. Kak o TabIiYHBIM JaHHBIM HAWTH TeOpeTHYecKnuil kpurepuii Oumnepa?

14. Mertoa cpeHUX KBAJApPaTOB OCHOBAH

15. Tlopsinok pacuera k03(h(PUIMEHTOB MOJMHOMA B METOJIE CPEAHHUX KBaJIpaTOB.

16. Jlns yero rpynmupyroTcs M Kak HayallbHbIE YCIOBUS B METO/I€ CPEAHUX KBaIPaToB?

17. CyTb MeTO/1a HAUMEHBIIMX KBAJAPATOB.

18. Kakyro cucremMy ypaBHEHU HEOOXOIUMO PEIIUTh IPU HAXOXKACHUU HEU3BECTHBIX MapaMeT-
POB METOAOM HaUMEHBIINX KBAaJPaTOB?

19. Ob6ocnyiiTe oOecrnieueHre JOCTATOUHO HAJAEKHBIX PE3YIbTATOB IIPH METOIE HAUMEHBIINX

BOoo~NoOORWDNE
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20.
21.
22.

23.
24.
25.
26.
217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

40.
41.
42.
43.
44,
45.
46.

KBaJpaToB.
Koraa Bo3HukaeT HEOOXOIUMOCTH B 1T0A00pE SMIUpUUIECKUX (hopmyi?

W3 kakuX 3TanoB COCTOUT MPOIECC MOAOOPa IMIUPUUIECKUX PopMyI?

I'padux onpeneneHus mapameTpoB MpHU MOAOOPE IMIUPUUIECKUX (HOpMYII, TPUBEIUTE TIPH-
Mep.

Kaxk onpenensiercs ommbka Haaauka?

Kak cTposrcst KpuBble MPAKTUYECKOTO U TEOPETUUECKOTO pacipeeaeHus?
OC00EHHOCTH HMCHOJIH30BAaHMS CTATUCTUUSCKUX METOHOB MCCIIEAO0BAHUA.

Kakue MeTopl ucciaen0BaHus TOUHOCTH OINEepaluii IPUMEHSIOTCS?

Kaxk onpenensiercs ommobka Hamaauka?

Kak cTposrcst KpuBble MPAKTUYECKOTO U TEOPETUUECKOTO pacipeecHus?
OC00EHHOCTH MCHOJIH30BAaHMS CTATUCTHYECKUX METOIOB UCCIIENOBAHMA.

Kakue MeTopl ucciae0BaHusl TOUHOCTH OINEepaliuii IPUMEHSIOTCS?

UYro xapakTepusyeT AucrepcHs?

Uto Ha3bIBaETCS JOBEPUTEITHLHBIM HHTEPBATIOM?

UYTo Ha3BIBACTCS IOBEPUTEIHHON BEPOSITHOCTHIO?

YT0 3HAYHUT YCTAHOBUTH MUHUMAJIbHOE YUCJIO U3MEPEHUI?

KakoBa mocneoBaTebHOCTh YCTaHOBJICHHS MAJIOTO YUCIIa U3MEPEHUI?
Ha3zoBute Hanbosee mpocToi Crocod UCKITIOYEHUS TPYOOi OIIMOKN H3MepeHHs?
Korna ucnons3yercs kpurepuii PomanoBckoro?

Kax moBiusieT moBsillieHHe TOYHOCTH U3MEPEHUM Ha MTPOBEACHUE OTBITOB?

KaK YCTAHOBUTb OITUMAJIBHYIO 00J1aCTh H3MepeHHI>i B 3aBHCHMOCTH OT OTHOCHTEJIBHOMH

OIINOKY U3MEPEHUIA?

ITpoBepKka OTBETCTBEHHOT'O 3KCIIEPUMEHTA BKJIHOYAET KAKUE IPOBEPKU?

Korna npumensercs kputepuii Kopxena?

Kakue kpurepuu 1enecoo0pa3Ho NPUMEHATh MpHU OOJIBIINX BBIOOPKax?

Korna npumensiercs kputepuii [Tupcona?

Kakoli kputepuil yaie BCEro UCIoiIb3yeTcs JUIsl KOHKPETHBIX MaTEMATUYECKUX MOAEIEN?
UTo 3HaYUT paHJIOMU3aLMUs IPU [IJIAHUPOBAHUH dKCIIEpUMEHTA?

Ilepeuncinre KOHLENIMA METOJ0B MATEMAaTUYECKOIO IIJIAHUPOBAHUS YKCIIEPUMEHTA.

11.1.3. TunoBblie TeCTOBbIE 3aJaHUS JIsl TEKYIIEr0 KOHTPOJIS

::Bompoc 1:: KakoBa cBs3b MeXly KOA(QPHUIMEHTAMU KOPPEISLUH U AeTepMUHAIIMN?

{

~PaBHBI MeX 1y CO00iA

~KpatHb1

=OnauH paBeH KBaJapary APyroro
~Her cBsi3u

¥

::Bompoc 2:: Ilpu 06paboTke pe3yabTaToB SKCIIEPUMEHTa METOJOM CPEAHHMX KBaJpaToB HaUIyd-
UM OyJIeT BapuaHT IPU Pa3HOCTU OTKJIIOHEHHUH paBHBIM:

::Bompoc 3:: Koraa Bo3HHKaeT HE0OX0AUMOCTh B MOAOOPE SMIUPUUECKUX (opmyi?
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{

=Jlpyrue MeTo/bl HE IPUMEHUMBI.
~Her pe3yinbraros.

~bosnbias BeIOOpKa.

~Mamnas BeIOOpKaA.

Pernament NMPOBEACHUA TEKYLICI0 KOHTPOJIA B (l)opMe KOMIILIOTEPHOI'0O TECTUPOBAHUSA

Kox-Bo 3anannii B 6aHke Kou-Bo 3ananmii, npeas- | Bpems Ha TecTH-
BOIPOCOB SIBJISIEMbIX CTY/ICHTY poBaHHe, MHH.
He MeHee 90 WM yKa3pIBaroT
KOHKPETHOE KOJIUYECTBO Te- 30 30
CTOBBIX 3aJJaHUH

[TostHBI (GOH OICHOYHBIX CPEICTB JJISl IPOBEACHUS IPOMEKYTOYHOM aTTECTAIlMK B opme
KOMIIBIOTEPHOT'O TECTHPOBAHMs pa3MelleH B 0OaHKe BOMPOCOB JAHHOTO Kypca IUCHUIUIMHBI B
CHO e-Learning.

B Xone moAroToBKM K TEKyLIEMY KOHTPOJIIO OOYYaroMIMMCS MPEIOCTAaBISIETCS BO3MOXK-
HOCTbh IIPOWUTU TE€CT CaMOIPOBEPKHU. TeCT IS CaMONpPOBEPKHU MO auciuiuinHe pazmerieH B CJ1O
e-Learning HI'TY B cBOOOAHOM JJIsI CTYAEHTOB JIOCTYIIE.
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YTBEPXAIO:
Hupektop uncturyra UITTM

“ ” 2021 .

Jucr aKTyaju3anuuun paﬁoqeﬁ nmporpaMmmbl JTUCIHUIIJINHBI
« »
MHIACKC 110 yqe6H0My Ij1any, HAaMMCHOBAHUC

JUIS IOATOTOBKU OaKaiaBpoB/ CIIEHUAINCTOB/ MarucTpoOB
Hampasnenue: {mudp — HazBaHue}
HamnpasieHHOCTB:
®opma 00yueHus
I'on Hagasia MOATOTOBKH:

Kype

Cemectp

a) B pabouyro mporpamMmmy He BHOCsTCS u3MeHeHus. [Iporpamma aktyanusupoBana mist 20 T.
Hayaja IMOArOTOBKH.

0) B pabGouyto nporpaMmy BHOCSITCS CeAyIOIIMe N3MeHeHus (yKa3aTh Ha KaKoW Toj Hayania Mmoj-
TOTOBKH):

1) ;

)
Pazpaboruuk (n):

(®UO, yueHas cTerneHb, yUeHOE 3BaHUE) « » 2021r.

Pabouas nporpamma nepecMoTpeHa u oo0peHa Ha 3acenanuu kapeapsr Ousld
IPOTOKOJI Ne OT «_ » 2021r.

3aBenyrouuii kadenpoit

JIMer akTyanu3auum NpUHST HA XpPaHeHHUe:

3aBenyrouuii Beimyckatomien kapeapoit MTO: « » 2021r.

Mertonnyeckuii otnen YMV: « » 2021r.
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