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ZERARRLS 24 P.O. XaMuIyJUIAH
o 2022,

PABOYAAd NPOTPAMMA

ITo mucuunmnune [TpoBenenue U 06pabOTKA SKCIIEpUMEHTA

Hanpasnenve noarorosku 15.03.02 TexHonornyeckre MalliHbl ¥ 000pyI0BaHIEe
[poduns noarorosku OGopynoBanue HedTerazonepepadoTKu

KBamudukarus Beimyckanka bAKAJIABP
®opma o0y4ueHus ouHas/3a0uHas

UuctutyT, pakynsrer bO O®I'BOY BO «KHHUTY»

Kagenpa-pazpaborauk paboueii mporpamme TMO
Kypc, cemectp ounast popma 4 xypc, 8 ceMecTp
Kypc, cemectp 3a0unas popma 5 kype, 9 cemectp

Yacsl 3ayeTHbIE Yacel 3ayeTHbIE
(ounas € IHULIBI (3aouHas €IUHULIBI
dopma dopma
00yJeHuUs) 00y4eHus)
Jlexuuu 18 0,5 4 0,1
IIpakTrueckue 3aHsTUs - .
CemuHapckue 3aHITU - -
JlaGopaTopHsbie 3aHATHS 18 0,5 4 0,1
KCP 18 0,5 12 0,3
CamocTosTenpHas paborta 54 1,5 84 2,4
3a4eT 3a4eT C 0,1
®opwma arrecTranuu N
OIIEHKOH 4
Bcero 108 3 108 3

byrynbema 2022 r.




PaGouas mporpamMma cocraBieHa ¢ ydeToM TpeOoBammii PenepajbHOTO
rOCYAapCTBEHHOI0 00pa30BaTeNbHOrO CTAHAAPTa BEICHIEr0 00pa3oBaHus (IIPHKa3
MununcrepctBa obpasoBanuss u Hayku Poccuiickoii ®enepanuu Ne 728 ot 09
asrycta 2021 r.) mo HampaBieHmoo 15.03.02 «TexHomormyeckwe MalldHBI H
obopynosanue» nns mpoduias «O6Gopynosanue HedrerazonepepaboTKm», Ha

OCHOBaHUH y4eOHOro miaHa Habopa oOyuaromuxcs 2022 roxa.

Pa3paboTurk mporpaMMer:

3aB. kadenpoit TMO Mytyrynnuna U.A.

PaGo4as mporpamma paccMoTpeHa W omoOpeHa Ha 3acemaHuM kadenpsl TMO,

npotokon or 30 J4af 2022t.Ne 9

3aB. kadenpoit TMO, nouent Mytyrynnuaa M. A.

COI'TACOBAHO

Ilporoxon 3acenanus kadeapsr TMO, peanusyromieil MOATOTOBKY OCHOBHOM

00pa3oBaTeNbHOM MporpaMMel, oT 30 Gl 20221. Ne 9

3aB. xadenpoiit TMO, moueHT /4 ://"/!%//z e Myryrymnuna U.A.

YTBEPXIEHO

Havanpaux YMO, noueHT 7). 5% AxmemssuoBa O .K.



1. Henu oceoenus oucyunnumns

Lensamu ocoennst puctmiunel  «IIpoBenenue wu 00paboTka 3KCHEPUMEHTa»
SIBJISTIOTCS

@) oceoenue Memooux o6pabOmMKU IKCNEPUMEHMANLHBIX OGHHBIX 8 UHIICEHEPHBIX U
HAYYHBIX UCCTIE008AHUSX,

0) paseumue payuoHaIbHO20 MEOPHECKO20 MbIULTEHUS CMYOeHmos;

8) 6bINONHEHUE HAYYHBIX UCCTEA08AHUTI 6 PASIUUHBIX (POPMAX Y4ebHO20 npoyecca nood
PYKOB0OOCMBOM HAYYHO20 PYKOBOOUMEIIS,;

2) oceoenue Mmemoooe 00PAGOMKU IKCNEPUMEHMANbHBIX OGHHBIX COBDEMEHHbIMU

BBLIYUCTUMENLHBIMU MEXHOI02USMU.

2. Mecmo oucuunnunsl (Modyns) 6 cmpykmype o0pazo6amenvHoll npozpammol

Hucuummna «IIpoBeneHne u 06paboTKa SKCIEPHMEHTa» OTHOCHTCS K 6aPUAMUBHOI
wacmu OOIl u dQopmupyer y OakanaBpoB MO HampaBIeHHIO MHOArOTOBKH 15.03.02
«TexHonornyeckne MammHEL W 00OpyHOBaHME» HAGOp 3HAHMH, YMEHHi, HABHIKOB H
KOMIIETECHITUH.

Jtst yenemmoro ocoenust mucuuiuinabl «[IpoBenenre m 00paboTKa SKCIIEPHMEHTA»
OakajgaBp 0O HampaBieHHMIO THOATOTOBKH 15.03.02 «TeXHONOrHYECKHE MAIIMHBI |
000py10BaHNE» JTOJDKEH OCBOMTH MATEPHAN PEIIIECTBYFOMMX TUCIIAILINH:

a) b1.5.14 «Quzukay,

6) B1.5.15 «Xumusy,

6) b1.b.19 «Teopemuueckas mexanuxay,

2) b1.5.20 «Conpomuenenue mamepuanosy,

0) 51.5.26 «I'uopasnuxay,

e) b1.BJ[B.02.02 8 « Memooul puzuueckozo u mamemamu4eckozo MoOeIUpo6aHUsY,

3HaHMA, MONy4YeHHBIE 0PH W3yYeHWH aucHuIuMHBl «[IpoBemeHne u  00paboTKa
3KCIICPHUMEHTa» MOTYT OBITH KCIOJNB30BaHBI HPH MPOXOXKIAECHUH IIpedOouniomHol npakmuxe u
BBITIOJIHEHUIO  3auyume  6bINYCKHOU KEANUMDUKAYUOHHOU pabOmbl, 6KIIOYAS no020Mo6Ky K

npoyeoype 3auumol U NPOYeOypy 3auumoi.

3. Komnemenyuu obyuarowjecoca, ¢opmupyemsvie 6 pesyivmame o0c60eHUA
OUCUUNTIUHDL
1. (TIK-2) ymeHnEM MOJENTHPOBATh TEXHAYECKUE OOBEKTHI M TEXHOJIOTHYECKUE TIPOLIECCHI

C HUCIIOJIB30BAHUEM CTaHIApPTHBIX IMAaKCTOB U CPEACTB ABTOMAaTHU3HPOBAHHOI'O ITPOCKTHPOBAHUS,



TOTOBHOCTBIO IIPOBOJUTE 3KCIIEPUMEHTHI 110 33JaHHBIM METOJMKaM ¢ 00pabOTKO# W aHATM30M
pE3yJbTaTOB;

2. (IIK-3) crmocoGHOCTRIO NMPHHAMATH yYacTHE B padOTax IO COCTABICHHIO HAYYHBIX
OTYETOB TI0 BBHIOJHEHHOMY 3aJaHMIO W BHEAPSTH Pe3yJIbTaThl HCCIICAOBAaHUN U pa3paboToOK B
00J1aCTU TEXHOJIOTHYECKUX MAIHHAX U 000PYIOBAHMS;

3. (IIK-4) cnocoOHOCTBIO y4acTBOBaTh B pa0OTe HaJ MHHOBAIMOHHBIMH IPOEKTAMH,

HUCTIOJIB3YsI 0a3oBEIe METOJBI UCCIEM0BATEILCKOM AeSITESITFHOCTH.

B pesynvmame oceoenusn oucyuniunsl 06y4anuuiica 00a4cen:

1) 3uarte:

a) OCHOBHBIE IIOHATHUS M OIPECIICHNS TEOPUH BEPOATHOCTEN B IIPUMEHEHUH K 00paboTKe
PEe3yJIbTATOB U3MEPEHHIA;

0) OCHOBHBIE 3JIEMEHTHl MAaTEMaTHYECKOM CTATHCTHKH BEPOATHOCTEH B IPUMEHEHUH K
00paboTKe pe3yIbTaTOB H3MEPEHHIA;

B) 00IME CBEZEHHS 00 M3MEPEHHSAX U TIOTPEIIHOCTIX NU3MEPEHUIA.
2) YMmeTh:

a) oTOMpaTh H aHAIM3HUPOBATH HEOOXOAMMYIO HHQPOPMAIMIO [0 TEME HAyYHOTO
UCCIIEIOBaHMS;

0) hopMyIHpOBATH ENb ¥ 3a/1a4H HCCIIEN0BAHNS;

B) pa3pabaThIBaTh TEOPETHUYECKHE MIPEMIOCHIIKH;

I') COIIOCTABIIATh PE3YIbTATHI IKCIIEPUMEHTA C TEOPETUYECKMMH MTPEIIIOCHLTKAMIE;

1) GOpMyIHPOBaThH BEIBOIBI HAYYHOTO UCCIIEI0BAHUS,

€) HCIOIb30BaTh COBPEMEHHBIE HH(POPMAIUOHHEIE TEXHOJIOTHH s O(GOpMICHHS H
00pabOTKH pe3yNnbTaTOB HAYYHBIX HCCIICIOBAHUM M ONBITHO-KOHCTPYKTOPCKUX pa3paboTOK.
3) Baagern:

a) mpreMaMH U HaBbIKaMH OOpaGOTKH pe3yJIbTaTOB SKCIIEPUMEHTOB Ha JIaOOPaTOPHBIX
CTEeHJaX;

0) HaBBIKAMH aHanW3a M OOpPaGOTKH pE3yIbTATOB HM3MEPEHHH W OIIEHWBAHUS HX
MOTPELIHOCTEN;

B) OCHOBAMHU METPOJIOTHYECKOT0 00ECTICUeHHUST H3MEPEHHIA;

I) HaBBIKAMM COCTaBIISATH OTYET, TE3UCHI JIOKJIAja, MOKJIaJ, CTAThIO MO pe3yJlbTaTam

HAYYHOI'O HCCIICIOBaHUSI.



4. Cmpykmypa

IKCIICPUMECHTA»

Ob6mas TpynOeMKOCTh JHCIHILIHHEL

u cooeprycarue

OUCUUNIUHDL

COCTapisIeT 3

3a4CTHBIC CAMHHIIBI,

«I[IpoBenenne wu

o0paboTka

108 yacos.

Tabmnurma la

O06BeM TUCIUILUTMHBL (MOJLYJIS) JUIS OUHOM OPMBI 00ydYeHM s

Pa3aen
JUCIHUILIAHBI

CemecTtp

Buabi yue6Hoii padoThbI

(B gacax)

Jlekmuu

IIpaxt
UYECKH
e
3aHATU
s

JlaGopat
OpHBIE
paboTEI

CPC

OueHounblie cpeacTBa AJis
NMpoBeAeHUS
MPOMEKY TOYHOH
aTTecTaIldH MO pa3aeaamM

OCHOBBI
METPOJIOTHH.

16

Onpoc Ha nexyuu

OcHOBHEBIE
MOJIOKEHHUS
TEOpUH
MOTPEIIHOCTEN
Cucremarnyec
KHe
IIOrPEIIHOCTH,
OIpeneNieHUue U
pacyer.

10

16

3awuma nabopamoproti
pabombi

Marematudeck
as oOpaboTka
pe3yIbTaToOB
H3MEPEHUA.
O6pabotka
pe3yIIbTaToB
IIPSIMBIX
OJTHOKPATHBIX
HU3MEPEHU.
O6paboTtka
pE3yIBTaTOB
MPSIMBIX
MHOTOKpPaTHBIX
H3MEpEHUil.
O6pabotka
pe3yabTaToB
KOCBEHHBIX
H3MEpPEHUI.

10

16

3awuma nabopamopHoi
pabomyi

OCHOBEI
METPOJIOTHYEC
KOTO
obecreueHud
A3MEPEHUN

13

16

3awyuma nabopamopnou
pabombi




Cucrema
rOCYIapCTBEHH
Oro Haja3opa 3a
cCpeAcTBaMu
H3MEPEHUHN
Cucrema
BOCIIPOU3BENE
HUS
¢bm3mueckux
BEJIMYUH U
nepenayn  ux
pa3smMepoB
pabounm
CpeJICTBaM.

UTOI'O

11

33

64

dopma arrecTaIuu

3auem

TabGaura 10

OO6BbeM UCHUILTAHBI (MOAYIIS) IS 32049HOM (HOPMBI O0yUCHUSI

Paszgea
U CIHILITHHBI

CemecTp

Bupgb1 yuebnoii paboTsi

(B 4yacax)

OueHovHbIE CPEACTBA AJIA
NpoBeIeHUA
MPOMEKY TOYHOH

Jlexun

[Ipaxt
UYECKH
e
3aHATU
b

Jlabopar
OpHBIE
paboThI

CPC

aTTeCTAIMH IO pasaejiamM

OCHOBBI
METPOJIOTHH.

24

Onpoc na nexyuu

OcHOBHEBIE
TIOJIOKEHHSI
TEOpUU
IIOTPELIHOCTEN
CucreMarunyec
KHe
MIOTPEITHOCTH,
ompeneeHrue u
pacyer.

24

3awuma nabopamoproi
pabomoi

Maremaruueck
ag o0paboTka
pe3yIBTaTOB
A3MEPEHHUI.
O6paboTka
pe3yIbTaToB
IIPSIMBIX
OJTHOKPATHBIX
HU3MEpEHUN.
ObpaboTtka

24

3awuma nabopamoproi
pabomoi




pe3yNnbTaTOB
IPSIMBIX
MHOTOKPaTHBIX
H3MEPEHUN.
O6paboTka
pe3yIbTaToB
KOCBEHHBIX
H3MEPEHUN.

OcHOBBI 9 1
METPOJIOTHIEC
KOT'0
oOecreyeHust
H3MEpPEHUH
Cucrema
roCyJIapCTBEHH
Oro Haja3opa 3a
CpelcTBaMHu
H3MEpEHUI
Cucrema
BOCIIPOHU3BEJIC
HUSA
bU3HIeCKHX
BEITUYHH u
nepenavyl  HMx
pa3MepoB
pabourm
CpEJICTBaM.

3awuma nabopamopHoti
pabomwi

UTOTI'O 4

4 96

®dopma arrecTaiuu

3auem c oyenxoil (4 4)

5. Cooepycanue nekyuonnwvix 3auamuii no memam (Tabmunma 2 a — ouHas (Gopma,

Tabnuna 2 6 — 3a04Has Gpopma) ¢ ykasanueM GpOopMHEPYEMBIX KOMIIETEHIIUH

Tabmuma 2 a
Paznen Yac Tema Kpatkoe conep:xanue dopmupyeMbIe
n/m |  MMCHHILIHHBI bI JIEKIIHOHHOT 0 KOMIIeTeHIIHH
3aHATHSA
OCHOBBI 2 | OcHOBBI Mertponorus u ee 3Ha4eHHE B 1IK-2, IIK-3,
METPOJIOTHH. METPOJIOTHHI HAYYHO-TEXHUYESCKOM IIK- 4
nporpecce. @uznueckue
BEJIMYUHBI U €UHUIIBI UX
u3MepeHuil. @uznueckue
BenuumHEL [loHATHE O
cucreMe pU3MUeCKuX
BEJIMYHH.
OcHoOBHEIE 3 | IlorpemHocTr [lonsiTne o0 TOrpPEmMHOCTH 1IK-2, 1IK-3,
IIOJIOXKEHUS HU3MEPEHUI m3mepenns. Kiaccudukarus IIK- 4
Teopuu IOTPEIIHOCTEH  M3MEPECHHS.
IIOTPEIIHOCTEH Cucremaruyieckue
Cucremarnvecku [IOTPEIIHOCTH




€ IOI'p€IoHOCTH,
OIIPCACIICHUC n

pacyer.
Maremaruueckas Maremaruuecka | M3mepenus. [TorpemmHocTtu IIK-2, IIK-3,
obpaboTka s 00paboTka U3MEPEHUH. YYeT CllydyalHbIX IIK- 4
pe3yIbpTaToB pe3yiIbTaToB HOTPENTHOCTEN IPU IPSIMBIX
HA3MEpEeHUH. HA3MEpEHUI U3MEpPEHUSX. YUeT
O6paboTka CHCTEMaTHYEeCKIX
pE3yJIbTaTOB (MTpUOOPHBIX) MOTPELUTHOCTEH
IIPSIMBIX IIPY OPSIMBIX H3MEPEHUSIX.
OJTHOKPATHBIX CoBMmecTHBIH yueT
HA3MEpPEHUN. CIIy4allHbIX U
ObpaboTtka CHUCTEMATHUYECKUX
pE3yIbTaToOB (prOOPHBIX ) MOTPEITHOCTEH.
IIPSIMBIX [IpaBuia paboThI ¢
MHOTOKPATHBIX IpUOTNKEHHBIMA YHCIIAMHU.
U3MEpEHUH. [IpaBuia okpyriieHus Ipu
O6pabotka 3aIIICH OKOHYATEIHHOTO
pe3yIbTaTOB pe3yibTaTa U3MEepeHuH.
KOCBEHHBIX MHorokpaTHble U3MEPEHHUS.
U3MEPEHUi. OnenuBanue
cHCTeMaTH4YecKoi
COCTAaBJIAIOLIEH
norpemHocTy. Mckmouenne
U3 psizia u3MEepeHUuH
pe3yIbTaToOB C TPYOBIMU
HOTPEIIHOCTSMHU.
OueHuBanme ciaydaitHON
COCTaBJIsIOIIEeH
norpemuoctu. Onpenenenue
pe3ynbTaTa U3MEpPEHHS U €T0
CYMMapHOH HOTPEIIHOCTH.
Kocsennblie u3mMepeHus.
Oransl 00paboTKH
KOCBEHHBIX H3MEPEHUH.
OcHOBBI Mertponoruueck | Merponorudeckass — cimyx0a. IIK-2, IIK-3,
METPOJIOTHIECKOT oe obecnieuenue | CTpykTypa IIK- 4
0 ofecreucHHs METPOJIOTHIECKOTO
U3MEPEeHU i o0ecreyeHusl.
Cuctema I'ocynapcTBeHHBIN
rOCYIapCTBEHHOT METPOJIOTHUECKUH KOHTPOIIb
0O Hamopa 3a 3a CpeAcTBaMH W3MEpPEHHM.
CpeacTBamMu I'ocynapcTBeHHBII
HU3MEpPEHUMN METPOJIOTHYECKUN  HAI30D.
Cuctema OcymiecTBieHHe
BOCIIPOU3BEICHUS rOCyapCTBEHHOTO
bu3nIecKux METPOJIOTHYECKOTO KOHTPOJISA
BEJIMYNH u U Hag3opa. JluneH3uposaHue
nepeaavu Ux JESITEIbHOCTH OTHOCHUTEIIbHO
pa3sMepoB cpenctB uaMepenud. Cucrema
pabounm BOCITPOU3BEICHUS € TUHUIL




CpelCcTBaM. ¢bu3nIecKux BEJINYVH.
Ortanonsl. [lepenava pasmepa
e IVMHUIIBL. IToBepounsie
cxemsl CH.
Ta6muma 2 6

Ne Paszgen Yac Tema Kpartkoe conep:xanue ®opmupyemsie

n/m |  JUCHUIIHHBI bl JIEKIIHOHHOT 0 KOMIIeTeHIMH

3aHATHS

1 OcHOBBI 1 | OcHoBHI Mertposorus u ee 3HaYCHHE B 1IK-2, [IK-3,
METPOJIOTHH. METPOJIOTUH HAY4YHO-TEXHUYECKOM IIK- 4

nporpecce. @usnyeckue
BEJIMYMHBI U €AUHHUITBI UX
u3MepeHuil. duznyeckue
BenuuuHEL [loHsTHE O
cucteMe GU3NIECKHX
BEJIMYMH.

2 OcHoBHEBIE 1 | Ilorpemuoctu Ilonsate o morpemHoCcTH IIK-2, IIK-3,
HOJIOKEHHSI U3MEPEHUN u3Mepenus. Knaccupukanus 1IK- 4
TEOPHUH HOTPEIIHOCTE  W3MEPCHHSI.

HOTPELTHOCTEH CucremaTmnueckue
Cucremarnyecku HOTPEIIHOCTH

€ IOTPelrHOCTH,

OlpeJieIEHuE |

pacuer.

3 | Maremaruyeckas 1 | Maremaruuecka | Msmepenus. ITorpemmsoctu IIK-2, [IK-3,
obpaboTka a1 00paboTka u3MepeHuil. Y4er ciydaifHbIX IIK- 4
pe3ynbTaToB pe3ynbTaToB HMOTPENTHOCTEH MPU TPSIMBIX
H3MEpPEHUH. H3MEpEHU HU3MEpPEHUSIX. YUeT
O6paboTtka CHUCTEMAaTUYECKUX
pe3yIbTaToOB (mprOOPHBIX) TOTPENTHOCTEH
IPSIMBIX IPY OPSAMBIX H3MEPEHUSIX.

OJTHOKPATHBIX CoBMecTHBIH yueT
HA3MEPEHUN. CIIy4YalHBIX U
Ob6paboTtka CUCTEMAaTHYECKUX
pe3yNIbTaTOB (IpuUOOPHBIX) MOTPEITHOCTEH.
MIPSIMBIX [IpaBuna paGoTs ¢
MHOTOKPATHBIX IPUOTHKEHHBIMU YHUCTAMHU.
U3MEpEHUH. [TpaBuia oxpyriieHUS IpU
O6paboTtka 3aIUCH OKOHYATEILHOTO
pe3yIbTaToB pe3yibTaTa H3MEpPESHHUH.
KOCBEHHBIX MHorokpaTHbIe H3MEPEHUS.
U3MEPEHHUIA. OneHnBaHme
CUCTeMaTHYeCKOH
COCTaBIISAOLIEH

norpemrHocTH. Vckmouenue
W3 Pslla U3MEPEHUMN
pe3yIbTaToOB C TPYOBIMU
IOTPEIIHOCTAMH.
OneHuBaHMe ciaydaiiHON




COCTaBJISIONIEH
norperHocTH. OnpeneneHue
pe3ynbTara U3MEPEHHS U €ro
CyMMapHOH IIOIPEIIHOCTH.
KocBennsie u3mepeHus.
Oramsr 06paboTku
KOCBEHHBIX U3MEPEHMUIA.

OCHOBEBI
METPOJIOTHYECKOT
0  obecredeHus
U3MEpEHU I
Cucrema
roCyAapCTBEHHOT
0 Ham3opa 3a
CpencTBaMu
U3MEPEHU I
Cucrema
BOCITPOU3BEICHHUS
bu3nYecKIX
BEJIHYNH u
nepegadu 150.4
pa3MepoB
pabounm
CpeACTBaM.

MeTtposorudeck
oe obecnieuenne

Metponornueckas — ciyxoa.
Crpykrypa
METPOJIOTHIECKOTO
obecrieueHus.
['ocynapcTBeHHBIH
METPOJIOTHYECKUH KOHTPOJIb
3a CpEeACTBaMH HW3MEpPECHUH.
['ocynapcTBeHHBII
METPOJIOTUUECKUN
Ocy1ecTBieHue
roCy/IapCTBEHHOTO
METPOJIOTHYECKOT0 KOHTPOJIS
U Hamgzopa. JluneHsupoBaHue
JESTeTbHOCTH OTHOCHTEIIBHO
cpenctB u3Meperus. Cucrema
BOCIIPOM3BEJICHUSI  CIMHUIL
buU3nIECKUX BEJIMYHUH.
Oranonsl. [lepenaya pasmepa
€ IUHUIIBI. IToBepouHnsle
cxemsl CH.

HaJ30p.

IIK-2, IIK-3,
IIK- 4

6. Cooepitcarnue npaxmuuecKux 3aHAMul

He mpemycMoTpeHbl y4eOHBIM IIAHOM.

7. Codepaicanue nabopamopnvix 3anamuii (Tabmuna 3 a — ouynast ¢opma, Tabnuna 3 6 —

3ao4Has Gopma)

L]env npoeedenus nabopamopHuix 3anamuii — TPUOOPETEHHE OILITA COMOCTABICHUS
PE3yIBTaTOB HKCIEPHUMEHTA C TEOPETHUECKUMH MIPEIIIOCHUIKaMH

Tabmuma 3 a
No Pa3znen Yac | HaumenoBanme | Kpatkoe cogepxxanue ®opmupyembie
/N | JHCHMILIHHBI bl JabopaTopHO KOMIIeTEeH A
paboThI

2 OcHOBHBIE 10 | Omenka ITpu npsambix | I[TK-2, IIK-3, IIK- 4

TIOJIOKEHUS CHCTEeMAaTHUYECKOM | M3MEPEHUSIX 3HAYEHHE

TEOpUHU (mpubopHOIf) U3MEpSEMON BEIMYUHEI

HOTPENTHOCTEH. HOTPEITHOCTH OTCYHTBHIBAETCS

Cucremarudeck HEMOCPEJCTBEHHO  IIO

ue KaJIe K3MEPUTEIHLHOTO

IIOTPEITHOCTH, npubopa. Ommubka B

OIIpeIeIICHHE, oTCYeTe MOXET

10




pacuer.

JIOCTUTATh HECKOJIBKHX
HECITBIX nonen
JleJICHUS IIKaJBL.
OObruHO TpU  TaKHMX
U3MEPEHUSIX BEIIHYHHY
CHCTEMATHYECKOM
MOTPEITHOCTH CYUTAIOT
paBHOM MOJIOBUHE IIEHBI
JIeJIeHUS IIKAaJIbI
HU3MEpPUTELHOTO
npubopa.

Maremarnuecka
g 00paboTka
pe3ynbTaToOB
H3MEpEHUM.

10

IIpaBuna
OKpPYIJICHMS IIPH
3aIucu
OKOHYaTeJILHOTO
pe3ynbTaTa
A3MEPEHUMN

3HaKOMCTBO g
U3MEpUTENbHBIMU
npubopamu.
[Tpuobperenue
MIPOBEJICHUS
SKCIEPUMEHTOB.
BeipaboTka  HaBBIKOB,
HEOOXOUMBIX Ui
y4€Ta pasjiuyHoro poaa
[IOTPEMIHOCTEN 51
OLIEHKHU TOYHOCTH
MOJTy4YEHHOTO
pe3yJbTaTta.
YMEHUS
OpaBWIbHBIE  BBIBOJBI
npu aHanu3e
SKCIEPUMEHTAIBHBIX
JAHHBIX.

OIIbITa

Pa3Butne
nemaTh

IIK-2, IIK-3, IIK- 4

O6pabotka
pe3ybTaToB
IPSIMBIX
MHOTOKPATHBIX
A3MEPEHUH.

[Ipsmbie
PaBHOTOYHEIC
U3MEPEHUS C
MHOTOKPATHBIMHA
HaOJII0ICHUSIMHU

Paccmotpenue
0COOEHHOCTEMH
TEXHUYECKUX
U3MEpPEHUM, U3y4YeHue
OCHOBHBIX TIOJIOKEHUHN
OpSIMBIX HM3MEPEHHH ¢
MHOTOKPaTHBIMHA
HaOFOACHUSIMHU
COIJIaCHO Ioct
8.207 — 76, momyueHue
OITBITa paboThI c
HOpPMaTUBHO-
TEXHUYECKON
JOKyMEHTALUEH,
M3JIararoled MEeTOIUKy
TEXHUYECKUX
U3MEPEHHU.

IIK-2, IIK-3, IIK- 4

Cucrema
rOCyIapCTBEHHO
ro HaJ30pa 3a
CpeacTBaMu
HU3MEpPEHHUI.

N3mepenne
IapaMeTpoB
KauecCTBa

llens  maGopaTopHOM
paboThl — HayYUThCA
BBINIOJIHATh H3MEPCHHUA
[1apaMeTpoB  KadecTBa
9KCIEPTHBIM  METOIOM

IIK-2, [IK-3, IIK- 4

11




H TakuM  oOpa3oM
HOJIyYUTh OTIBIT
IPaKTHYECKOH paboThI
B OJHOM HU3 Hambolee
JTUHAMHUYHO
Pa3BUBAIOIIUXCS
paszieioB  METPOJIOTHH
—  KBaJIUMETpUH, a
TaKXKe [IOJIyYUTh
HaBbIKK  paboOTBI  CO
CTaHJIapTaMu

Tabmura 3 6

Pasnen
U CITHILINHBI

Yac
bl

HaumenoBanue
JabopaTopHoii
padoThI

KpaTKOE coaepKaHue

®opmupyembie
KOMIIETeHIHHU

OcHOBHEBIE
TIOJIOXKEHUS
TEOPUH
IIOTPEITHOCTEH.
Cucrematnyeck
He
[IOTPEUTHOCTH,
ompeeNeHue,
pacuer.

Onenka
CHCTEMaTHYECKOMN
(mpubopHoif)
MOTPEITHOCTH

IIpn NIPAMBIX
U3MEPEHUSIX 3HAYEHUE
H3MEPSAEMON BEIIMYUHBI
OTCUUTHIBAETCS
HEIOCPENCTBEHHO IO
LIKaJle ©U3MEPUTEITBHOIO
npubopa. Ommbka B
OTCYeTe MOXET
JOCTUTaTh HECKOJBKHUX
JECATBIX noJen
JIEIEHUS IIKAJTBL.
OObryHO TmTpH  TaKHUX
HU3MEpPEHUSIX BEIUYUHY
CUCTEMAaTUYECKON
IIOTPEIIHOCTA CUUTAIOT
paBHOW MOJIOBUHE II€HBI
JIeJICHUS Kb
U3MEPUTEIIBHOTO
npubopa.

ITK-2, ITK-3, ITIK- 4

MaremaTtudecka
s 00paboTka
pe3yIbTaTOB
HA3MEpPEHUM.

[TpaBua
OKpPYIJIEHUS MIPU
3amnmucu
OKOHYATEJILHOTO
pe3ynbTara
HU3MEPEHUN

3HaKOMCTBO c
U3MEPUTETbHBIMA
npuOOpaMH.
ITpuobperenue
MPOBEACHUS
OKCIIEPUMEHTOB.
BbIpaboTka  HaBBIKOB,
HEOOXOTUMBIX JUTSI
yué€Ta pa3Iu4IHOrO poja
MOTPEIIHOCTEN 51
OIIEHKH TOYHOCTH
MOJTy4YEeHHOTO
pesyJibTaTta.
YMEHHUS
PaBUJIHHBIC

OIIBITa

PaszButue
nejaTh
BBIBOJIBI

IIK-2, IIK-3, IIK- 4
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pu aHajm3e
SKCIIEPUMEHTAIBHBIX
JAHHBIX.

O6paboTka 1
pe3yIbTaToB
TPSIMBIX
MHOT'OKPATHBIX
HU3MEPEHUH.

[Tpssmbre
PaBHOTOYHEIE
U3MEPEHHS C
MHOTOKPaTHBIMH
HAOJIIOAEHUSIMU

Paccmotpenue
0CcoOeHHOCTEH
TEeXHAUYESCKHX
U3MEPEHHH, H3yUeHHe
OCHOBHBIX TOJ0XKECHUM
OpSMBIX HM3MEPEHUN C
MHOTOKPaTHbIMH
HaOIIOICHUSIMA
COTJIACHO Iocr
8.207 — 76, momnyueHuHe
OTIBITa paboThI c
HOPMAaTHBHO-
TEXHUYECKOH
IOKYMEHTAIHE,
M3JIararmIned MeTOqUKY
TEeXHUYECKHX
U3MEPEHHU.

IIK-2, IIK-3, IIK- 4

Cucrema 1
rOCyZIlapCTBEHHO
ro Haja3opa 3a
cpeacTBaMu
A3MEPEHUM.

N3mepenue
napaMmeTpoB
KayecTBa

Ilens  maGoparopHOit
paboTel — HAYYHTHCA
BBINIOJIHATh H3MEPEHUS
napamMeTpoB  KadecTBa
OKCIIEPTHBIM  METOJIOM
U TakuM  obOpazom
HOJY4UTh OTIBIT
IpaKkTUYecKod paboThI
B OJHOM M3 Haubolee
JTMHAMUAYHO
Pa3BUBAIOIIHUXCS
pa3zesioB  METPOJIOTHH
—  KBWJIUMETpUH, a
TaKXKe TIOJTYIUTh
HaBbIKK  pabOTBl  CO
CTaHJIapTaMH

IIK-2, IIK-3, IIK- 4

Jlabopamopnvle pabomvr nposodsmcs 6 nomewenuu yuebnou aabopamopuu 325
kageoper TMO ¢ ucnonv3oeanuem cneyuanshoz2o 1a6opamoprozo 060py006anus.

8. Camocmoamensvnas paboma 6axanaepa (tabmvna 4 a — ounas Gopma, tabnuna 4 6 —
3a04Has Gpopma)

Tabmuna 4 a
Ne | Tembl, BhiHOCHMBIE | Ya ®opma CPC ®dopmupyembie
n/n Ha cbI KOMIIETCHIMH
CaMOCTOATE/HHY 0
paboty
1 OCHOBBI METPOIIOTHH. 16 IIpopabomka mamepuana, IIK-2, IIK-3, 1IK- 4
paboma c 1umepamypoi
2 OCHOBHBIE 16 IIpopabomka mamepuana, [IK-2, IIK-3, IIK- 4
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IIOJIOXKEHUSI  TEOPHH
IIOrPEITHOCTEN
CucremaTuyeckue
IIOrPEITHOCTH,
oIpeJieIeHHe H
pacuer.

no020mosKa K 1abopamopHoi
pabome, noozomosxka omyema

Maremarnyeckas
obpaboTka
pe3yIbTaToB
HA3MEpPEHUN.
O6paboTtka
pE3yIbTAaTOB MPSMBIX
OJIHOKPATHBIX
HA3MEPEHUH.
Ob6pabotka
pE3yIbTaTOB MPSIMBIX
MHOTOKpPaTHBIX
HA3MEPEHUM.
O6paboTtka
pe3yIbTaToB
KOCBEHHBIX
H3MEpPEHU.

16

IIpopabomxa mamepuana,
n0020mMo6Ka K 1a60pamopHoIl
pabome, nodzomosxka omuema

1IK-2, IIK-3, IIK- 4

OCHOBBI
METPOJIOTHYECKOI'O
obecrieueHus
usMmepenut Cucrema
TOCYAapCTBEHHOTO
Ha/30pa 3a
CpencTBaMu
usmepenuit  Cucrema
BOCIIPOU3BEICHHS
(bU3NYECKUX BETHUYMH
U Iepegaud  HX
pasMepoB  pabouum
CpEeJCTBaM.

16

IIpopabomka mamepuana,
n0020Mmo6Ka K 1a60pamopHoll
pabome, noozomoska omyema

IIK-2, IIK-3, IIK- 4

Tabmuua 4 6

TeMbl, BLIHOCHMbIE
Ha
CaMOCTOAITEILHY )

paboTy

ChbI

®opma CPC

dopmupyeMbIe
KOMIIeTeHIHH

OCHOBBI METPOJIOTHH.

24

IIpopabomra mamepuana,
paboma c 1umepamypoii

IIK-2, IIK-3, IIK- 4

OCHOBHEIE
[IOJIOKEHUS. ~ TEOPHH
IIOTPELIHOCTe
CucreMaTHyeckue
IIOTPEIIHOCTH,
OIpeieICHHe H
pacuer.

24

IIpopabomra mamepuana,
no020moska K 1a00pamopHot
pabome, noozomosxka omyema

IIK-2, IIK-3, IIK- 4
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3 Maremarnyeckas 24 IIpopabomxa mamepuana, IIK-2, [IK-3, IIK- 4
00paboTka no020moeKa K 1abopamopHoi
pe3ybTaToB pabome, noozomosxka omuema
HA3MEpPEHHH.
O6paborka
pE3yNbTaTOB MPSIMEIX
OJTHOKPaTHBIX
HU3MEpPEHUH.
O6paboTka
PE3YNbTATOB MPSIMBIX
MHOTOKPaTHBIX
HU3MEpPEHUH.
Ob6paboTtka
pe3yabpTaToB
KOCBEHHBIX
H3MEPEHUIA.

4 OcHOBEI 24 IIpopabomka mamepuana, 1IK-2, I[IK-3, IIK- 4
METPOJIOTHYECKOrO no020moeKa K 1a60pamopHoil
obecrieueHus pabome, noozomoska omuema
u3MepeHui Cucrema
rOCYIapCTBEHHOT'O
Haza3opa 3a
cpencTBaMu
usMepenui Cucrema
BOCIIPOHM3BEICHHS
bu3nUecKuX BenWYMH
M [epeJaud  ux
pasMepoB  pabouum
CPEICTBaM.

9. Hcnonb3oganue peiimunzo60il cucmemol OUeHKU 3HAHUIL
Ilpu oyenxe pesynomamos OesmenvHocmu CmyOeHmos 6 pPAMKAX OUCYUNIUHbL
«llposedenue u obpabomka dKCnepumeHmay  UCNONb3Yemcs  pelimunz06as — CUCHEMA.
Peumunzosas oyenxa gopmupyemcs na ocnosanuu mexyuye2o u NPOMENCYmMOUHO20 KOHMPOIA.
Maxcumanvioe u munumanvroe xoruuecmeo 6annog no paziuunviM eudam yuebHoii pabome
ONpeoeslomes.  Ux —CLONCHOCHbIO.  8-blll  cemecmp ONs  O4YHOL  (Popmbl  3a6epulaemcs
npocmasiienuem savema u coomeemcemeyoujeco emy uucia oannos (60+100). 9-viti cemecmp
Osl 3a04HOTl HopMbL 3a6epuiaemes NPOCMAGNEHUEM 3a4ema ¢ OYeHKOT U COOMEEMCMEYIOUe20
etl yucaa 6annog 60+73-yooen., 74+86- xop., 87+100-om.
IIpu usyuenuu oucyunnunvl npedycmampusaemes 3a4em, onpoc Ha NeKyuu, 6bINOIHEHUE
nabopamopneix  pabom. 3a omu  KOHMpPONLHbIE MOYKU CMYOeHm MOJCem  NONYYUMD

MUHUMATIBHOE U MAKCUMANIbHOE KOAUYecmso banos (cm. mabnuyy).

Ouenounsie cpedcmea Kon-¢0 Min, 6annoe Max, 6annoe
Jlabopamopnasn paboma 4 20 40
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Onpoc na nexyuu 4 16 20
3auem (mecmuposanue) 1 24 40
Hmozo 60 100

10. Hupopmayuonno-memoduueckoe obecnevenue OUCYUNTIUHBI

10.1 Ocnognas numepamypa

Ipu wsywenun nucrmmummsr «IIpoBenerne u 00paboTKa IKCIEPEMEHTa» B KauecTBe

OCHOBHBIX MCTOYHHKOB HH(YOPMALUH PEKOMEHYETCS HCIIONb30BATh CIIEIYIOIIYIO JTUTEPATYDY.

OcHoBHBIE HCTOYHHKH HHGOPMALMH

Koi-Bo 3Kk3.

Cunusies, H. 1. Teopus nnarmpoBasus 9KCIIEpUMEHTA U
aHau3 CTaTUCTUYECKUX JTAHHBIX : YUeOHUK U NPAKTUKYM IS
By3oB / H. U. CunusieB. — 2-€ u3n., mepepal. u 1om. —
Mocksa : M3natensctso IOpaitr, 2020. — 495 ¢. — (Bricmee
obpasopanue). — ISBN 978-5-534-05070-7.

3BC IOpaiit [caiit]. —
URL: https://urait.ru/bcode/449686
Hoctyn u3 moboi ToYKH
HHTepHeT mocne perucTpanuu ¢
KomIer0TepoB b® ®I'6OY BO
«KHUTY»

Tpetbsak, JI. H. OcHOBBI Teopum u mpakTHKy 06paboTku
SKCIICPUMEHTAIIBHBIX TAHHBIX : yueOHOE I0COOHE MIIst BY30B /
JI. H. Tpetssik, A. JI. BopoGbeB ; o o61meit pexaximei

JI. H. TpeTbsik. — 2-e u3n., ucnp. u gom. — Mocksa :
Wsnarensctpo IOpaiit, 2020. — 237 ¢. — (Bbiciuee

obpazosanue). — ISBN 978-5-534-08623-2.

OBbC KOpaiir [caiit]. —
URL: https://urait.ru/bcode/454093
Hoctyn u3 mobo#t Touku
HuTepHeT mocie peructpaiuu ¢
KoMIboTepoB b ®I'BOY BO
«KHUTVY»

10.2 [lononnumensnas aumepamypa

B kauectBe JOIIOJIHATE/IBHBIX HUCTOYHUKOB I/IH(bOpMaI_II/II/I PEKOMCHAYETCA HCIIOJIB30BAaTh

CIICIIYIOIYIO JIUTEPaTypy:

JonoiHATEILHbIC HCTOYHAKH HHGOPMALHH Koa-Bo 3k3.
1. Cunnsies, H. Y. Teopus miaHMpoBaHus 3KCIEPUMEHTA U OnekTpoHHas OubIHoTEeKa
aHaIIM3 CTATUCTUYCCKUX JAHHBIX: yIeOHHUK U MPAKTUKYM UL «FOpaiit»
Gaxanaspuara u Marucrparypsl / H. U. Cunnsies. - 2-e w3, http:// www.biblio-

nepepab. u gon. — M.: M3parenscrso IOpaitt, 2016. - 495 c.

- (Cepusi: bakanasp n MarucTp. AkajeMudecKuit Kypc). -
ISBN 978-5-534-05070-7.

online.ru/book/5C45231A-3D80-
4AEE-B267-011D9B22671B
Hoctyn u3 moboii Touku MutepHeT

IIOCJIE PETUCTPALINU C
komnbioTepoB bO ®I'bOY BO

Bopobses; mon o6m. pex. JI. H. Tpetssk. - 2-e 3., Henp. u
mon. - M.: UsparensctBo FOpaiit, 2016. - 217 c. - (Cepus:
VYuusepcurets! Poccun). - ISBN 978-5-534-04914-5.

«KHUTVY»
2. Tpetbsx, JI. H. OcHOBBI TeOpHY M IPaKTHKH 06pabOTKH OnexTpoHHas 6ubImoTeKa
9KCIIEPUMEHTANIBHBIX JaHHBIX: YueOHOE mocobue s «fOpaiiT»
Gakanappuata u Marucrparypsi / JI. H. Tpetbsk, A. JL. http:// www.biblio-

online.ru/book/FC87CCE4-7F76-
41BF-A277-B50559C14D7F
Hoctyn u3 mo0boit Touku HTEpHET
IIOCJIE PETUCTPAIUU C
kommeiotepoB b ®I'BOY BO
«KHUTVY»
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11.3 Snexmponnsie ucmounuku ungopmayuu

IIpn usyuennu mucnurumse! «IIposenenue 1 06paGoTka 3KCIIEPUMEHTA)» UCIOIb30BaHHE
3JIEKTPOHHBIX HCTOYHHKOB HHO)OPMALUH:

1. Dnexrponnas 6ubnuorexa YHUL] KHUTY — pexum nocryna http://ruslan.kstu.ru/

2. 9BbC «ZNANIUM.COMy - pexuM gocrtymna: http://znanium.com/

3. 9BC «YnuBepcuTeTCKast GHOIMOTEKA OHIAMHY - PEXKIM nocrtyma: http://biblioclub.ru/

4. DOnexTpoHHBIH pecypc «®u3mueckas OSHIMKIONETHN. Q®opma moctyma -
http://femto.com.ua/articles/part 2/4051.html

5. OnextpoHHBI  pecypc «Hayka u  Texmukay. ®opma  goctyma  —
http://encyclopaedia.biga.ru/enc/science_and_technology/TERMODINAMIKA html

6. DneKTpoRHbIH pecype «DHepreTukay. @opma mocTyma - hitp:/forca.ru/

7. Dnexrponnas 6ubnuorexa «FOpaiit» - Pesxum noctyma: https:/biblio-online.ru/

Coraacosano:

bubmmorekaps 7/ o 41
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12. Mamepuanvno-mexnuueckoe obecneuernue oucyunaunsl (Modyin)

Y4eGHble ayTMTOPHH [T IPOBEEHHUs yIeOHBIX 3aHATHI OCHAIIEHB! 000Dy LOBAHHEM:
1. YueGuble cTobL, CTYIbS;

2. Jlocka;

3. Cron mpemonasarers;

4. KOMIIBIOTEpHBIE CTOJIBI, CTYIIbS;

Texuuueckumu cpencTBaMu 0OyUEHHS:

1. TlepconanbHble KOMIBIOTEPHI (¢ BO3MOKHOCTBIO TIOAKIIOUEHHS K cetd «HTepHeT» I

00eCIeeHBI IOCTYIIOM B 3IIEKTPOHHYIO HH(OopMammonHyio cpexy KHATY);
2. Cetp UnTepner;

3. MynsTuMemua-mmpoeKTop.

llomerenus 1715 caMOCTOSITENBHOM PabOTEI OCHAIIEHB! KOMITBIOTEPHOH TEXHUKO:
1. TlepcoHanbHBIN KOMIIBIOTED;

2. CTOJIBI KOMIIBIOTEPHEIE;

3. YueOHBIE CTOJBI, CTYIIBA.

JIMIeH3MPOBaHHOE INIPOrpaMMHOE OO€ecHedeHre M CBOOOJHO pACIPOCTPAHIEMOE
IPOrpaMMHO€E 00€eCIIEUeHE, HCTIOIb3yeMOe B YUeOHOM IIPOLIECCE IIPH OCBOEHHH TUCIUILIAHEL

«IIpoBenenne u 06paboTKa IKCIEPUMEHTAN:

MOODLE — Bupryanshas cpena o0ygenns KHUTY;

MS Teams: https://products.office.com/ru-ru/microsoft-teams/download-app;

OrnepalioHHBIE CHCTEMBI, YCTAHOBIEHHbIE HAa KOMIIBIOTEPAX;

KomannHas cTpoka omepanuoHHON CHCTEMBI.

13. OopaszosamenvHble mexnoozuu

e JIexuu ¢ paz60poM KOHKPETHBIX CHTYaIUH, C 3apaHee 3alIaHuPOBAHHBIME
ommOKkamu. IIpy yTeHuH eKIHit HCHOMB3yeTCs MyILTHME IHA-IIPOEKTOP.

e JIaboparopHsle 3aHsATHS (pacyeTHbIE PabOTEI).

* IIpu opranu3aIuy caMoCTOSTEIFHOM pabOTHI HCIIONIB3YETCS CAMOOOYUeHHE
(AHIMBHTyalbHAS M IPYIIIOBAs CAMOCTOATENbHAs paboTa — H3ydeHne 0a3oBoi U
JOIOTHATEIIFHOM JIMTEPATYPBL, HOATOTOBKA K JIAOOPATOPHBIM 3aHATHSIM, IIPAKTHKYMAaM).
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Pabouas nporpamma o sucnummre «IIposenenue u 00paboTKa IKCIIEpUMEHTa»

110 HarpasyeHuio 15.03.01«TexHon0rnYecKre MANIHHBI 1 060DYIOBAHUEY
Anst npopuns «O6opynosanre HedTerazonepepaGoTKH »
11t Habopa oOygaromuxcs 2022 roaa
[IEPECMOTPEHA Ha 3aceiaHuu Kapeaps! TexHomornyeckue MaIliuHbl B 000PYIOBAHHE

JUCT NEPEYTBEPXJAEHUSI PABOYEN ITPOT'PAMMBI

/1

Jlara
HIEpEyTBEPIK
nenus PI1
(mpotoxon
3aceaHus
Kadenprr
No oT

_ .20 )

Hannume
H3MEHEHHIT

Hanuuwe
U3MEHECHHHU B
CIIHCKE
JIUTEPaTyphI

IMonmuce
paspabor-
gpka PIT

Iloamuce
3aBeyIOIIEeTO
kadenpoii

Iloamuce
HavaJIbHHUKA
YMO
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