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JIner akryaauszanuu padoueil mporpaMmbl

Pabouast mporpamMmma repecMoTpena, 00cykaeHa u o100peHa s peanuzamnuu B 2025 - 2026
yueOHOM rofy Ha 3aceqaHuu Kadeapsl TexXHOIOrHH, CepTHPHUKAIMY U CepPBHCA aBTOMOOMIIEH

IIporokomor 20 1. Ne

3aB. kadeapoii 11.10. Mesun

Pabouast mporpamMmma repecMoTpeHa, 00CcykaeHa u 0100peHa s peanuzamnuu B 2026 - 2027
yueOHOM rofy Ha 3aceqaHuu Kadeapsl TexXHOIOrHH, CepTHPHUKAIIMY U CepPBHCA aBTOMOOMIIEH

IIporokomor 20 1. Ne

3aB. kadempoii 11.10. Me3un

Pabouas nmporpamma nepecMoTpeHa, o0cyxaeHa u ogodpena st peanmsanuu B 2027 - 2028
y4eOHOM roy Ha 3aceqanuu kadeapsl TexHOIOrHH, CepTUDHUKALUKN U CEPBHUCA aBTOMOOHJICH

[Ipotokom ot 20 . Ne

3aB. kadeapoii 1.10. Mesun

Pabouas nmporpamma nepecMoTpeHa, 00cyxaeHa u ogoopena st peamszanuu B 2028 - 2029
y4eOHOM roy Ha 3acenanuu kapeapsl TexHoIOrHH, cepTUHKAINY U CEPBHCA aBTOMOOMIIEH

IIporokomor 20 1. Ne

3aB. kadeapoii 1.10. Mesun




1 Iles1u ocBOCHUS TN CHMILTHHBI (MOYJI51)

enpto ocBoeHus kypca «PU3MYECKHE OCHOBBI M3MEPEHHMH M ATAJOHBD Kak oOmen
€CTECTBCHHOHAYYHOW IWCIMIUINHBI SBISICTCS W3YYCHUE OCHOBHBIX (DM3MYECKHX SIBICHUU H
3¢ deKxToB, 3ydeHHe yCTPOKWCTBa MpeodpazoBareieil UCIOIB3YIOIMIMX ITH SIBJICHUS U d(PQPEKTHI,
paccMoTpeHne HanboJiee pacIpOCTPpaHEHHBIX (PU3MYECKHUX MOCTOSHHBIX.

2 MecTo THCHUIIMHBI (MOYJIAA) B CTPYKTYpPe 00pa30oBaTe/IbHOI MporpaMmal

Jucuunnuna Guznyeckrue OCHOBBI U3MEPEHUN U ATAJIOHBI BXOJUT B 0053aTENIbHYIO YacTh
y4eOHOro I1aHa 00pa30BaTeIbHON IPOTrPaMMBI.

Jis  u3ydeHus  JAMCUMIUIMHBI  HEOOXOAMMBI  3HAHUS  (YMEHHMs,  BJaJCHUsA),
cOpMHUPOBAHHBIC B PE3YIIbTATE U3YUCHHSI JUCIUTUTUH/ IPAKTUK:

duznka

BBenenue B oTpacib

Xumus

3nanus (YMEHHs, BIAJICHUS), IOTYyYCHHbIE NMPH M3yYCHUU TAHHOM NUCIMIUIMHBI OyIyT
HEOOXOUMBI IJIS1 U3YUCHUS] JUCIUILITNH/TIPAKTHK:

MeTtponoruueckas 3KCrepTru3a TEXHUIECKON TOKYMEHTaluN

O06opynoBaHue U TEXHOJIOTHYECKAst TOYHOCTH IIPOU3BOJICTBA METALIOU3ICITUN

OCHOBBI B3aMMO3aMEHSIEMOCTH

3 Komnerenuun ody4aromierocs, (popMmupyemMbie B pe3y/ibTaTe 0CBOCHUS

AUCHUILIMHBI (MOAYJIS) ¥ IJIAHUPYEMble Pe3yJIbTAThI 00yUeHu st

B pesynbrare ocBO€HHS NUCUUIUIMHBI (MOAYJs) «PU3NYECKHUE OCHOBBI U3MEPEHUM U
3TaJIOHBD 00yUaIOUIMICS T0JKEH 00J1a/1aTh CIIeIYIOUMMH KOMIIETCHIIUAMU:

Kon nanukaTopa WNHaukaTop TOCTHKEHUS KOMIIETECHITUN

OIIK-2 Crioco6en popmynupoBaTh 3a1a4u MPoHecCHOHATLHOM ASSITSILHOCTA HA OCHOBE 3HAHUIA
IpOGMILHBIX PA3JICIIOB MATEMATHYCCKUX U €CTCCTBEHHOHAYYHBIX JIUCIMILIHH

OIlK-2.1 BrimonHsieT mocTtaHOBKY 3adad B (OpPMaTM30BaHHOM BHJIE HA OCHOBE
3HaHUN MPODUIBHBIX pa3/IeIOB MAaTEMAaTHYECKUX M €CTECTBEHHOHAYYHBIX
JUCIUILIMH B 007acTH PO eCCUOHANBHOMN JIeITETbHOCTH

OIIK-2.2 Bribupaer maremarnyeckuil ammapaT s peuieHHsl (popMali30BaHHBIX
3aJa4 B 00J1aCTH IpOoecCHOHATbHOM AesITebHOCTH




4. CTpyKTypa, 00bEéM H coep:KaHue TUCHUIIMHBI (MOAYJIsA)
OO06mas TpyJA0EMKOCTh JUCIUIUIMHBI COCTaBIsACT 2 3a4€THBIX CIWHHMI] /2 akKajJl. 4acoB, B TOM

qyuce:

— KOHTaKkTHas padora — 34,95 akan. 4acos:
— ayauTopHas — 34 akaj. 4acos;

— BHeaynutopHas — 0,95 akaj. 4acos;

— caMmocrosTenbHas padbora — 37,05 akan. 4acos;

— B hopMe npakTuyeckoit moaroroBku — 0 akaj. yac;

®dopma aTTeCTalMU - 324ET

AynuropHas ) =
o | wourakTHas pabota E 3 dopma TEKyIEro
=
= B aKaJl. 4acax 5} Bung KOHTPOJIS
Pazzen/ Tema 3 (B axaz. yacax) £ . p Kon
S 3 © | camocrosATeNnbHOMU | ycIIeBaeMOCTH U
JUCLUTUTAHBI 5 £ = . | KoMIeTeHINU
@) g £ paboThI MIPOMEKYTOUHOH
nab. | mpakt. | = 8
Tlex. Z'g aTTecTaluuu
3aH. 3aH. | QO &
1.
1.1 3amauum kypca. Ero Pa3pabotka
OCHOBHBIE pa3zieibl. 3a1aun IropuTMa
METOJIOB HU3MEPCHHH. 4 2 2 4 BBINOJIHEHUS Komncrmexr , OIIK-2.1,
PazmepHocTH  pU3HUECKHUX peleHus peleHue 3ana4y OIIK-2.2
BENIMYUH METOIBl TEOpUH HM3MEPHUTEIBHBIX
o 00ust U pa3MEpHOCTEIA. 3a1a4
HWroro no pazaeny 2 2 4
2.
21 Kunaccuueckue CamocTosATenbHOE
M3MEPUTENBHBIE  CHCTEMBL. 4 2 2 4 |m3ydenne yaeOHOU Koncmekr, OIlK-2.1,
Anunabaruyeckue U HAYy4YHO cobecenoBaHue OIlK-2.2
WHBapUaHTHI JIUTEPATYPHI
HWroro no pazaeny 2 2 4
3.
3.1 [MorpemaocTn PazpaboTtka
U3MEPEHHH U CPEICTB anropuTMa
n3MepeHnid. CTaOMIBLHOCTD BBINOJIHCHUS Koncnexr, OIK-2.1
— HeoOxoaumoe ycioBue| 4 2 2 4 pelieHus 3aaay. pelieHue 3aaad, OTIK 2' 2‘
JIOCTIKEHUS Br16op Tembt cobecemoBanne ’
JIOCTOBEPHOCTH U TOYHOCTH JIOKITaza -
Pe3yJIbTaTOB U3MEPEHHIA. MPe3eHTALUN
Uroro no pazneny 2 2 4
4,




4.1 DneMeHTHI
COBPEMEHHOH (usnueckoit
KapTHHEI MHpa.

[TocrosiHHBIE HEOOpaTHMBbIE CaMmocrosTensHoe KOHCIEKT
n3menenus: Bcenennoit u u3yucHHe y4eOHOMH ’
CTaOMIIBHOCTD Y HAy9HO PCIICHHC 321121,
(hyHIaMeHTaIbHBIX 4 JMTE Z: bI cobecenopanme. OIK-2.1,
Y PaTYpBI. Hoknan B popme OIIK-2.2
(hU3NYECKUX MOCTOSHHBIX. [oaroroska
MIpe3eHTaLNH.
[MpusIMnIansHAS JIOKITaja - Pedepar
HE-BO3MOXHOCTb  TIOJIHOTO Mpe3eHTalnuu P
yCTpaHEHHS
HEONPEeIeTICHHOCTH
pe3ysIbTaTOB U3MEPEHHH.
HUroro no pazaeny 4
5.
51 DyHAaMEHTaIbHBIN
HUCTOYHUK  MOTPemrHoCTeN
U3MEPEHUH -
CaMOJIBIDKCHHE MAaTepHH H CamocTosaTenpHoe
o Koncnexr,
ero KOHKpPETHBIE u3yueHue y4eOHOu
IIPOSIBJIEHUS ¥ HAaYYHOU PCLICHHC 3a]1a1,
H§O6 aTUMOCTh, HMHEPLIUS 4 JINTE }:i BI coecejopante. OIK-2.1,
p ’ P, PATYPEL- Joxk-nag B hopme OIIK-2.2
TEIJIOBBIE ¥ KBaHTOBBIE IMoaroroBka
MPEe3eHTALUH.
¢dykryaruy, LIYMBI JIOKJIaa - Pedepar
HETEIIOBOTO Mpe3eHTaln’ P
MIPOMCXOXKICHHUSI.
CooTHouIeHus
HEONPECICHHOCTEH.
Wroro no pasneny 4
6.
6.1 TIpuniun
JIOTIOJTHUTEIbHOCTH.
dyHnamMeHTaIbHBIE
Tpeaesbl TOYHOCTH
p . CamocTosTenbHOe Koncrmekr,
M3MEpEHHI. YpoBeHb o
n3ydeHue yueOHo! | pemieHue 3aad,
CTaOUIBHOCTH IapaMeTpoB 5
W Hay4yHOH JuTepa-| cobecenoBaHue. OIlK-2.1,
00BEKTOB MHKpPO-, MaKpo-, 4
typsl. [Toaroroska| Jlok-nax B hopme OIlK-2.2
Meramupa. HecoorBercTBue
JIOK/Iaza - MPE3CHTALNH.
YPOBHS CTa0MIBHOCTH
Mpe3eHTaln’ Pedepar
MapaMeTpos, 00BEKTOB
MaKpo- u Meramupa
TpeOOBaHUsIM COBPEMEHHOI
METPOJIOTHH.
Hroro mo pazneny 4
7.
CamocTosaTenpHOe Koncmekr,
7.1 [ToTenunansHbIE u3yueHue y4eOHOM | pelleHue 3a1ad,
pecypchl cTabMIBHOCTH 69 % Hay4yHOMH juTepa-| cobecenoBaHue. OIIK-2.1,
apaMeTpoB  (PU3NUECKHX ' Typsl. [Toarooska | Jlok-nax B popme OIIK-2.2
00BEKTOB MUKPO-MHpA. JIOKITaja - MPE3eHTALUH.
Mpe3eHTALU Pegepar
Wroro no pazneny 6,9

8.




8.1 ®u3MKO-TEXHUYECKOE

CaMoCTOsATENBHOE
obecriedeHne WHKEHEPHBIX < Koncnekr,
N n3ydeHue yueOHon
peleHui MPOOIIEMBI N pelieHue 3aaa4,
Y HAYYHOH
nepenadu CTaOMIIBHOCTH cobeceIoBaHUE. OIIK-2.1,
2 3 6,15 JUTEPATYPHI.
00BEKTOB MHKpOMHUpa Hoknan B popme OIlK-2.2
ITogroroBka
MHKPOCKOMTHYESCKUM MPE3CHTALUH.
JIOKJIaja -
00BEKTaM H3MEPUTEIbHBIX Pedepar
Mpe3eHTAINU
IpuOOPOB U CHUCTEM.
HUroro no pasaeny 2 3 6,15
Uroro 3a cemectp 17 17 37,05 3a4ET
Hroro no aucuuIuinHe 17 17 37,05 3a4eT




5 O0pa3oBaTte/ibHbIE TEXHOJIOTHH

OO6pazoBaTenbHble TEXHOJIOTUU — 3TO LIEJIOCTHAs MOJENIb 00pa30BaTENIbHOIO Mpolecca,
CHCTEMHO ONpEACTAIONIas CTPYKTYpy M COJEp)KaHHE JeATEIbHOCTH OOEHX CTOPOH 3TOrO
npouecca (mpernogaBareiss U CTYACHTa), HMEIOLAs LEJIbI0 JIOCTIKEHUE TIUIAaHUPYEMbIX
pe-3yabTaToB C TOMPAaBKOW HA  WHAWBHIyalbHBIE OCOOCHHOCTH €ro  Y4aCcTHUKOB.
TexHonorny-HOCTh y4eOHOIo Mpolecca COCTOUT B TOM, YTOOBI CIeNaTh y4eOHBIH Mpolecc
MTOJHOCTBIO YIIPaBJISEMbIM.

OcCHOBHBIMU MpPU3HAKAMH 00pa30BaTEIbHON TEXHOJIOTHUU B €€ COBPEMEHHOM IIOHUMAaHUHU
SIBJISIFOTCSL:

— JIIeTaJIbHOE OMKCaHne 00pa30BaTENIbHbIX 1IEJICH;

— TMOdTamHOe onucaHue (IMPOEKTUPOBAHME) CIIOCOOOB  JOCTHIKEHHS  3a/JaHHBIX
pe3ynbTaTOB-1IEIIEH;

— HCIONb30BaHWE OOpPAaTHOM CBS3M C MEJIbI0 KOPPEKTUPOBKM 00pa30BaTEIbHOTO
npolecca;

— rapaHTUPOBAHHOCTb JOCTUTAEMBIX PE3YJIHTATOB;

— BOCIIPOU3BOJIMMOCTh 00pa30BaTENbHOTO MpoIlecca BHE 3aBUCUMOCTH OT MacTepCTBa
IIPENo-1aBaTes;

— ONITUMAJILHOCTh 3aTPAYMBAEMBIX PECYPCOB U YCUIIHIA.

Peanuzarust KOMIETEHTHOCTHOTO MTOAXO0Aa MPEAYCMAaTPUBAET UCIIOJIB30BAHUE B YUEOHOM
MpoLecCe AaKTHUBHBIX M HHTEPAKTUBHBIX (OpM TPOBEACHHS 3aHATH B COYETAHUU C
BHEAYIU-TOPHOU pabOTOM ¢ 1eNbi0 (POPMUPOBAHUS U PA3BUTHS TPO(HECCUOHATLHBIX HABBIKOB 1.
Tpa-guuuroHHble  00pa3oBaTeNbHBIE  TEXHOJOTMH  OPHEHTUPYIOTCS HAa  OpPraHU3allUIo
00pa30Ba-TE€IBHOIO IpoLlecca, MPEAINOoJIaralollyl0 MHpsMYI0 TPAaHCISLUIO 3HAHUH  OT
npenoAaBarens K CTyJIeHTY (IPEeuMYIEeCTBEHHO Ha OCHOBE OOBSICHUTEIbHO-ULUTIOCTPATUBHBIX
METOJIOB 00yue-HUs). Y4ueOHas NeATeIbHOCTh CTYICHTa HOCUT B TAKHX YCIOBUSX, KaK MPABUIIO,
pEenpoOayK-TUBHBIN XapakTep.

®opmbl y4eOHBIX 3aHATHI C UCTIOIB30BAHUEM TPATUIIMOHHBIX TEXHOJIOTHIA:

WndopmanvonHass jekuust —  IOCIEAOBATEIbHOE  H3JIOKEHHWE MaTrepuaisa B
JTUCITUIIMHAP-HOM JIOTHKE, OCYIIECTBISIEMOE MPEUMYIIECTBEHHO BepOANbHBIMH CpPEICTBAMHU
(MOHOJIOT Mpe-TIoIaBaTeNs ).

[IpakTuueckoe 3aHaTHEe B ¢GopMe NpPaKTHKyMa — OpraHu3anus ydeOHO paboThl,
HarpaB-JICHHas Ha PEIIeHHE KOMIUIEKCHOW yueOHO-T03HaBaTEIbHOM 3a1auu, TpeOyromen oT
CTyJIeH-Ta IPUMEHEHHS KaK HAyYHO-TEOPETUUECKNUX 3HAHUH, TaK U MPAKTUYECKUX HABBIKOB.

JleKnMoHHBIA MaTepuas, MNPOYUTAHHBIA MO AUCUHUIUIMHE «DU3MYECKHE OCHOBBI
WU3ME-pEHUM M HTAJOHBD» 3aKPEIUIETCs B XOJ€ MNPAKTUUYECKUX 3aHIATHI, Ha KOTOPBIX
BBITIOJIHSIFOTCSL TPYIIOBBIE WJIM WHIWBUIyaJIbHBIC 3aJaHHsl TO TpoiaeHHOW Teme. [lpu
MPOBEJICHUHN 3aHSATUN UCIOIB3YeTCS METOJ KOHTEKCTHOTO OOYYEHHS, KOTOPBIH MO3BOISET
YCBOUTH MaTepUall ITyTEM BBISIBJICHUS CBS3€H MEX Iy KOHKPETHBIM 3HAHUEM U €r0 IPUMEHEHHUEM.

CamocTosTenbHast paboTa CTUMYTUPYET CTYIEHTOB K CAMOCTOSITEILHON MPOPadOTKE TEM
B TMpOIlECCe HamucaHus pedeparoB, BHIOJHEHHS WHIAWBUIYAJIbHBIX 3aJaHUN, B MPOIECCE
MOATOTOBKHU K KOJUTOKBUYMaM U UTOTOBOM aTTECTAINH.

6 YueOHO-MeTOqHUECKOE 00ecedeH e CAMOCTOSITeIbHOW PadoThl 00y4aIIMXCS
[Ipencrasneno B npuiioxeHuu 1.

7 OueHoYHbIe cpeIcTBA A5 POBeeHUsI IPOMEKYTOYHOM aTTecTaluu
[IpencraBieHb! B IPUIIOKEHIH 2.

8 YueOHo-MeTOAMYeCKOEe H HH(POPMAIIMOHHOE O0ecTedeHue TUCIUIIHHBI (MOTYJIs1)



a) OcHoBHas TUTEpaTYypa:

1. Adanacnes, A. A. ®uznveckue OCHOBBI H3MEPEHHH 1 3TAJIOHBI ;| yueOHOE Imocodue
| A.A. AdanaceeB, A.A. Tlorounn. — Mocksa : UHOPA-M, 2023. — 246 c. — (Bsicuiee
obpaszoBanue). —  DOI  10.12737/textbook 598da02128e609.60046688. -  ISBN
978-5-16-018624-5. - Texcr : AIIEKTPOHHBIN. - URL:
https://znanium.com/catalog/product/1894488 (mara o6pamienus: 10.04.2024). — Pexum
JIOCTYTIA: 10 MOAMKCKE.

2. [Tonios, I'. B. ®usuyeckre OCHOBBI HM3MEPEHHUN B TEXHOJIOTHAX IHUILEBOU U

XMMHYECKOW MPOMBINUIEHHOCTH : yueOHoe mocobue / I'. B. Ilomos, 0. II. 3emckos, b. H.
Ksamaun. — Cankr-IletepOypr : Jlanp, 2022. — 256 ¢. — ISBN 978-5-8114-1730-8. — Texer :
SIIEKTPOHHBIH // Jlanp : ANEKTPOHHO-OMOIMOTEUHAS cUCTeMa. — URL:
https://e.lanbook.com/book/211907 (mata obpamenus: 10.04.2024). — Pexxkum mocryma: s
aBTODU3. II0JI30BATEIICH.

0) lonoJiHMTEIbHASA JIATEpaTypa:

1. Kupunnos, B. . Metposoruueckoe odbecrieueHue TEXHUIECKUX CUCTEM: YueOHOoe
nocobue / B.W. Kupumios. - Mocksa : HUL] MHOPA-M; Munck : Hos. 3uanue, 2013. - 424 c. +
( Mom. mat. znanium.com). - (Bsiciiee o6pazoBanue: bakanaspuar). ISBN 978-5-16-006770-4. -
Tekcr : anexrponnsbiid. - URL: https://znanium.com/catalog/product/406752 (nata oOpareHus:
10.04.2024). — Pexxum gocTyma: 1Mo MoIIMICKe.

2. 2, I'pubanos, /1. JI. O6rmmas teopus usmepenwuii : Monorpaduwust / 1.1, I'pubanoB. —
M. : UHOPA-M, 2018. - 116 c. — (Hayunast mbiciab). — Www.dx.doi.org/10.12737/11915. -
ISBN 978-5-16-010766-0. - Teker : 3JICKTPOHHBIH. - URL:

https://znanium.com/catalog/product/947760 (nara oopamienus: 10.04.2024). — Pexxum goctyna:
IO TIOJIITHCKE.

3. Owmnoku n3mMepeHnii pu3ndecKux Belnu4uH : yueOHoe nocodue / A. H. 3aiinens. -
3-e u3n., crep. - CII6. u ap. : Jlans, 2009. - 108 c.

4. Mertposnorus : yueOnuk / [A. A. bproxosen, O. ®@. Bsuecnasosa, /1. /. 'pubanoB u
ap.] ; mox obm. pen. C. A. 3aifuieBa. - 2-e u3f., nepepad. u gom. - M. : @opym, 2011. - 463 ¢

B) MeToanyeckne yKazaHus:

1. [Tonypko, M. B. Crangaptusanusi ¥ MOATBEPKICHHE COOTBETCTBHS : ydeOHOE
nocodue / U. B. Ilonypko, C. A. KpsuoBa ; MI'TY. - Marautoropck : MI'TY, 2016. - 1
anekTpoH. onT. guck (CD-ROM). - 3Barn. ¢ Turya.  o9kpana. -  URL:

https://host.megaprolib.net/MP0109/Download/MObject/20797 (nata obparmienus: 10.04.2024). -
Maxkpoo0beKT. - TekcT : anekTpoHHbIH. - CBeaeHus noctynHsl Takxke Ha CD-ROM.

r) [Iporpammuoe obecneuenue u UnTepHer-pecypcebi:

IIporpammHoe o0ecneyenne

Haumenosanue I1O Ne norosopa CpoOK IeCTBUS TUIEH3UN
MS Off_lce 2007 Ne 135 o1 17.09.2007 0eccpouHo
Professional

7Zip cB0OOHO pacrpocTtpansemoe [10 OECCPOUHO

FAR Manager cB000THO pactpoctpansemoe [10 0eCCpOIHO

IIpogdeccnonasibubie 0a3bl JAHHBIX 1 HHPOPMALMOHHBbIE CIIPABOYHBbIE CHCTEMbI
| HasBanue kypca | Ccbuika
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DnekTpoHHas 0a3za nmepuoandecKux u3gaHui East
View Information Services, OO0 «MIBUC»
HanmonaneHast nH(GOpMaMOHHO-aHATUTHYECKAs

https://dlib.eastview.com/

cuctema — Poccuiickuii wungexkc Hayunoro|URL: https://elibrary.ru/project_risc.asp
mutuposanus (PUHIL)

ITouckoBas cucrema Axkanemust Google (Google URL: https://scholar.google.ru/
Scholar)

denepaabHOE  TOCYIAPCTBEHHOE — OIOKETHOE

YUPEKICHUE «DenepanbHbIi uncturyt|URL: http://mwww1.fips.ru/

IIPOMBIIIJICHHONW COOCTBEHHOCTHY

Poccuiickas  T'ocymapcTBeHHass  OuOiamoTeka.

Karasioru

DOnekTpoHHbIE pecypchl Onbmmoreku MI'TY um. https://host. megaprolib.net/MPO109/Web
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MarepuanbHO-TEXHHUECKOE 00ecIieueHUe JUCIUTUINHBI BKITIOUACT:

VY4eOHas ayauTOpHs AJIsi IPOBEACHUS 3aHATHIA JIEKIIMOHHOTO TUTIA; ydeOHas ayUTOpuUs
JUISL TPOBEICHUS TPAKTUUECKHUX 3aHATHI

Texnuueckue cpenctBa OOy4YeHHWs, CIyKallue JUis TPEACTaBICHHUS Y4eOHOMH
uHpopMauu OONBIIOW AayIUTOPUU: MYJIBTHMEAUNHBIE CPEICTBA XpaHEHHUs, INEpeAadd |
npeJicTaBlIeHUs yueOHON HHPOpMAITIH.

Crnenuanu3upoBaHHas MeOEIb.

VY4aeOHass ayauTopusi sl TPYNIIOBBIX W HWHIWBHIYaTbHBIX KOHCYJIBTAIMHA, TEKYIIETO
KOHTPOJISI TPOMEKYTOUYHON aTTeCTalluH

KommerotepHas Texnuka ¢ makerom MS Offise, ¢ moakmouenuem k cetu «HTEpHET» U €
JOCTYIIOM B 3JIEKTPOHHYIO HMH(QOPMALMOHHO — OOpa30BaTeNbHYIO CpEely YHHUBEPCHUTETA.
Crneunanu3upoBaHHasi MeOelb.

ITomerieHue 11 caMOCTOSITENbHOM PabOTHI

[lomemenne Ui XpaHeHHS ©  TPO(PUIAKTHYECKOTO OOCTYKMBAaHUS Y4eOHOTO
o0opymoBaHus

CpenctBa W3MEpEHHH: INTAaHTEHIMPKYJIb, MHUKPOMETP, TEPMOMETP >KHUIKOCTHBIH,
apeoMeTp.

JlabopaTopHOe 000pyIOBaHHE.



IIpunoxenne 1
Y4eOHO-MeTOAMYECKOE 00ecTedYeHHe CAMOCTOSATEIbHOI PadoThl 00y4arOINX Sl

Pedepartsl (10KJIaabI — IPE3eHTANMH) MO AUCIHUTLIAHE:

"®u3znyeckue OCHOBBI U3MEPEHUM U ITAJIOHBI”

O6nem u opopmieHue pedepara.

[Tonuslit 00beM pedepata - He MeHee 20-25 crpanun popmara A4.

CocraBneHHblil pedepaT npeacTaBiseTcs B pacleyaTaHHOM BHUZAE, C MPUIOKEHHEM
COOTBETCTBYOIIETO (haiiya B 3JIEKTPOHHOM BHIE (TIpe3eHTanus , 15 — 20 ciaiios).

B oTaenbHbIX citydasx, B MOPSAKE UCKIIOYEHUS U 110 PEABAPUTEIBHON IOTOBOPEHHOCTH
C TpernojaBaresieM, JOIMyCKAaeTCss NpeicTaBieHue pedepara TOIBKO B DIEKTPOHHOM BHUAE (
MIPE3CHTAIINSA ).

Temaruka pedeparos.

Pedeparsl qomKHBI OBITH MOCBSIIEHB PACCMOTPEHUIO HAa3HAYEHUS, GU3NYECKUX OCHOB,
NPUHIUIOB PabOThl, 0COOEHHOCTEH KOHCTPYKIMH, OOJACTH NMPUMEHEHHs ILeJIeco00pa3sHOCTH
UCIIONIb30BAaHUs, BO3MOXHOCTBIO 3aMEHbl Ha JIpyrMe aHaJIOTH JAJsl KOHKPETHBIX
H3MEpHUTEJbHbIX NPHOOPOB, peajbHO MCHOJb3YeMbIX B OTPacaAX HNPOMBINLICHHOCTH,
HayKke, OBITY.

TpeboBaHMs K CTPYKTYype U coaepx aHuio pedepara.

Hasganue.

Ha3zBanue pedepara J0IKHO COBIIAAATH C MPUHITHIM HAUMEHOBAaHUEM PAacCMAaTPHBAEMOTO
HU3MEPUTEIILHOTO MTpHUOOpa (MK TUTIA TPHOOPOR)

Beenenne. (2-2,5 ctp.)

DOTOT pa3ien JOMKEH coAepaTh KpaTKue CBeIeHUss 00 wu3MepsieMblXx HTpudopom
TEXHOJIOTMYECKHX TapameTpax, o0 o0mactu TpuMeHeHus mnpubopa B HedTerazoBou
MPOMBINIJICHHOCTH.

®dusnueckue OCHOBHI U3MepeHuil (He MeHee 7-9 cTp.)

Heobxoaumo moapoOHO paccMOTpeTh, KAaKUM 00pa3oM (C MOMOIIBI0 KaKUX (PU3HUECKHUX
3¢(deKToB)  u3MepseMbli  TEXHOJOTMYECKMH  MapamMeTrp  mpeoOpa3yercs B CUTHAl
pPETUCTPUPYIOLIEro ycTpoiicTBa mnpubopa (Hampumep, B BEIMYMHY HampsDKEHUs, TOKa,
nepeMenieHusl MokasaTtens W T.i1.). I TOBBIMIEHHS OLEHKUM 3a pedepaTr KeaaTeslbHO
UCIOJIb30BaTh U 00Jiee CrelMaibHyI0 HAyUHO-TEXHUYECKYIO JINTepaTypy.

KoHcTpykTuBHBIE 0cOOEHHOCTH TprbOpa (He MeHee S-6 cTp.)

JlomkHa OBITh IPUBEICHA HE TOJBKO CXeMa Mpudopa, HO M ONMMCAHO Ha3HAuYEHHE BCEX AT0
OCHOBHBIX JIeTaJeil/0JI0KOB, PEIeIbl U3MEPEHUS, UyBCTBUTEIBHOCTb, NOTPEIIHOCTD U T.J.

AJbTepHATHUBHBIC CIOCOOBI H3MEPEHUS TEXHOJIOTMYECKOro mapamerpa. (4- 5 crp.)

HeobOxonnMo nath KpaTKoe ONMMCaHUE €llle OJAHOTO - ABYX MPUOOpPOB, MpeaHa3HAYEHHBIX
JUIS U3MEPEHHUS TOTO K€ CaMOT0 TEXHOJOIMUYECKOTro mapaMeTpa (BI3KOCTH, pacxoja | T.II.), HO €
MCIIOJIb30BaHUEM JIpYTUX (pusnueckux 3p¢peKTos.

Cnucok uCnoib30BaHHBIX UCTOYHHUKOB (He MeHee 10-Tu)

B tekcre pedepara 101KHBI ObITh CHUIKH Ha 3TH UCTOYHUKHU B MOPSIIKE UX YIOMUHAHHUSL.

Tematuka pedepatoB (10KIa10B — Mpe3eHTANMIT)

KBaprueBble yacel U ceKyHaoMepbl. MexaHnueckne 4achl U CEKYHOMEPhL. DJIEKTPOHHbIE
MU3MEpPUTENN 4YacTOThl BonHOBBIE (J1a3epHbIE) M3MEPUTENM PACCTOSHUM YIIbTPa3BYKOBbHIE
TOJILIMHOMEPHl BuXpeTokoBble TONIMHOMEPHl. MarHuTHbele TONIMMHOMEPHL. OnTuuyeckue
MHUKpPOCKOIIBI ~ DJIEKTPOHHBIE  MHMKpOCKOIbl ~ CHJIOBBIE, aTOMHO-CHJIOBBIE ~ MHKPOCKOIIBI
MexaHnueckue U3MEepUTENN Macchl DIIEKTPOMEXaHUUYECKHEe N3MEPUTENU Macchl PainonuonHbie
MU3MEpUTENIN KOJM4ecTBa BemiecTBa ONTUUECKNE CIIEKTPOMETPHl PEHreHOBCKHE CIIEKTPOMETPBI
CnexktpomeTpsl Ha 0a3e AI€pHO-MarHUTHOTO pe3oHaHca XpomaTorppel DOTOKOIOPUMETPHI
Pedpaktomerper TepMoMeTpbl pacHIMpeHHs DJIEKTPUYECKHE H3MEPUTENH TeMIIeparyp
ITnpomerpsr M3mepurenu BraxHoctn HM3meputenu naeineHus M3meputenu IIIOTHOCTH
N3meputenu Baskoctu M3mepurenu myma M3meputenn ocemeHHoct M3mepurenu cubl Toka
Jlodumerpuyeckue npudophl.



IIpumep pemenns 3aga4 (MeTox pa3MepHOCTH)
Onpeneantsb nepuoa cOOCTBEHHbIX KOJIEOAHUIT MATEMATHYECKOT0 MASITHUKA

OcHOBHbIE TIapaMeTpbl MasiTHUKA — Oauna | u macca m; masTHUK KoneOuieTcs B ToJie
TATOTEHUSI 3eMJIM, KOTOPOE€ XapaKTEpU3YeTCsl yCKOpEeHUEM cBOoOoaHoro majaeHus . Mmeercs
yeTblpe (U3NYECKUX BEJIMYMHBI, KOTOPbIE BBIPAKAE€M 4Y€pe3 TPH OCHOBHBIE €IUHMIIBI B BUJE

ypaBHeHus (1)

r=1"m"g4 (D

Cocmasum ypaenenus 01a nokasameieii cmeneHeil pasmepHocmeil:

- ona epemenu — 1.1 =-27: ona onunvt —L: 0= X+ Z;

- oA ma 1 1

Honywum: Z = - —| 2 m g 2 — | (3)’ noocmanoexu ¢ ypaeuenue (1) umeem:

g

Buipasicenue (3) ¢ mounocmuio 00 nocmoannou 21 coenadaem ¢ hopmynou nepuooa
KOJ1e0aHUil MamMemMamu4ecko20 MasasmHuKa.



IIpunoxenne 2

OueHoYHBIE cpeICTBA AJ5 NPOBe/IeHUs] MPOMEKYTOUHOI aTTecTaluu

a) [lnanupyemMblie pe3yJibTaThbl 00y4YeHHUS] M OlleHOYHBbIE CPeACTBA /Il NPOBeIeHUs!
NMPOMEKYTOYHOM aTTeCTAlluM:

Kon WNunukatop
JTOCTHKCHHS O1eHOYHBIC CPEJICTBA
WHUKATOpa .
KOMITCTCHIIMHI]
OIIK-2: Cioco6eH popMyInpoBaTh 3aa4M MPOPECCUOHAIBHON ACATSIHPHOCTA HA OCHOBE

3HAHUMN HpO(bI/IJ'IbHBIX pasaciioB MaTCMATUYCCKHUX U CCTCCTBCHHOHAYYHbBIX TUCIHUIIIINH

OIIK-2

Brimonnser
MMOCTAaHOBKY 3a7a4 B
(hopMaIM30BaHHOM BHJIC
Ha  OCHOBE  3HAHUU
MpOoHUIBHBIX pa3JeiioB
MaTeMaTHYeCKUX u
€CTECTBEHHOHAYYHBIX
JTUCIUIIMH B 00JIaCTH
pohecCuoHATBHOMN
NEeATETbHOCTH

Haquble MCTOAbI IIO3HAHUA ACIATCA Ha

IPYIIIBL:

1. OMIIUPUYECKUE U TEOPETUYECKUE

2. HIMIIUPHYECKUE, TEOpPETUYECKHE,
UHTYUTUBHBIE

3. HIMIIUPHYECKUE, TEOpPETUYECKHE,
MHTYWUTUBHBIE U SMOLIMOHAJIbHbIE

4. PannonaneHsle, UHTYUTHUBHBIE,
KOHLENTYalIbHbIE U allpUOPHBIE

CpennexBagpaTuieckoe OTKJIOHEHUE

cpensero u3 N 0TCUeTOB

1. B KOpeHb KBajapaTHbli u3 N pa3
MEHBIIIE  CPEJHEKBAJPATUYECKOTO  OTKJIOHEHHS
OJIHOTO OTCYETa

2. B N pas MEHBIIIE
CPEIHEKBAIPATUYECKOTO OTKJIOHEHMSI OJITHOTO
oTcyeTa

3. B N pa3 OobIe
CpEIHEKBAIPaTUYECKOTO OTKJIOHEHHMSI OJIHOTO
oTcueTa

4. B KOpEHb KBajpaTHeli u3 N pa3

OoJiblIIe CpeIHEKBAIPATHIECKOT0 OTKJIOHEHUS OJTHOTO
orcyera

QOJIVKTYALINN —

1. ClIy4ailHble OTKJIOHEHUS (PU3UUECKHX
BEJIMYMH OT UX MMHUMAJIbHBIX 3HAYEHHH.

2. CIIy4aiiHble OTKJIOHEHUS (PU3NYECKUX
BEJIMYMH OT UX MAKCUMAJIbHBIX 3HAYECHUI.

3. CUCTEeMaTUYECKUe OTKJIOHEHHSI
($U3MUeCKUX BETUYMH OT UX CPEIHUX 3HAYECHUH.

4. ClIy4ailHble OTKJIOHEHUS (PU3UUYEeCKUX
BEJIMYMH OT UX CPEAHUX 3HAUECHUH.

JloBepuTeNbHBIM HHTEPBAJIOM Ha3bIBaeTCS

1. UHTEpBajJ, KOTOPBIA C  3aJaHHOMN
CTETIEHBIO JTOCTOBEPHOCTU BKJIIOYAET B ceOs cpeaHee
3HAYEHHUE U3MEPAEMOI BEINYMHBI

2. UHTEpBaJl, KOTOpBIM C 3aJaHHOU
CTETEHBIO JOCTOBEPHOCTH HE BKIIOYaeT B cebdd
MCTUHHOE 3HaYeHHE N3MEPSEMON BETMUUHbI

3. UHTEpBaJl, KOTOPBIA € 3aJaHHOU
CTENEHBIO JOCTOBEPHOCTH BKIIKOYAET B €051 UCTUHHOE




Nupukarop

Kon
JOCTHKEHUS OreHOYHBIE CPECTBA
UH/IMKaTOpa .
KOMITETEHIIHHIL
3HaYEHHUE U3MEPAEMOIl BEIMYMHBI
4. WHTEpBAall, KOTOPBIM € 3aJaHHOU
CTEMEHbIO JOCTOBEPHOCTH HE BKIIOYAaeT B celds
CpelHEe 3HAYCHHE U3MEPSIEMON BEJIMYMHBI
OIIK-2 Bri6upaer Mertopl cOopa, aHayM3a 1 00pabOTKH
2 MaTeMaTHYeCKUi JTAHHBIX. 3aKOHBI TEPMOJANHAMHUKH, KHHETUKH.
anmapat Juisi pewieHus | OCHOBHbIE — TOJIOKEHUSI ~ COBPEMEHHOM  Teopuu
(bopmManTu30BaHHBIX CTPOCHUS aTOMa; METOJIbI CTATUCTUYECKON 00pabOTKH
3aza4 B o0nactu | pe3yJabTaTOB U3MEpPEHUH.
npodeccuOHATBLHON OnpenenuTb, UCXOAS U3 TEPMOIMHAMUIECKUX
NeSITeNIbHOCTH JAHHBIX, B KaKoM ciydae B

1N300apHO-U30TEPMUUECKUX  YCIOBUSAX  BO3MOXKHO
CaMOIPOU3BOJIBHOTO MOJIyYEeHUS JUCIIEPCHBIX
CHUCTEM:

AG = AH - TAS

1. AH<0,AS>0

2. AH>0,AS<0

3. AH>0,AS =0

4. AH=0,AS<0

Hcnons3yss mpaBuio pa3sMEpPHOCTEH, HAWTH
CUJIy, C KOTOPOM IOTOK HJEaJbHON HECKUMAEMOU
JKUJKOCTH  IJIOTHOCTBIO  (p), JBMIKYIIMMCS — CO
cKopocThio V, peiicTByer Ha map paguycom R

(pucyHOK).
e N

-

Kpurepuii nogobus —

1. TO MaTeMaTHYeCKOe BBIPAKEHHE B
BUuJe pasMepHoil komOuHamuu (cuctema CH)
OTIpeIeNAIOMNX (BaKHEHUIIIHNX ) TapaMeTPOB MpoIiecca.

2. TO MaTeMaTH4eCKOe BBIpAKEHUE B
BUJEC pa3MepHOW KOMOWHAIIMHM  ONPEACIISIFOIINX
(BayKHEMITNX ) MapaMeTpoB Mpoliecca.

3. TO MaTeMaTHYeCKOe BBIPAKEHHE B
Bujie Oe3pa3MepHON KOMOWHAIMK ONpeAesIOImUX
(BaykHENIINX ) TapaMeTpOB IMpolecca.

4. 3TO JIOTHYECKOE BBIPAXKEHUE B BHJIE
6e3pa3MepHOit KOMOUWHAITUN OTIPEIETSTIONINX
(BaykHENIINX ) TapaMeTpOB IpoLecca

KocBeHHBIMH HA3bIBAIOT TaKHE W3MEPEHUS,
OpU KOTOPBIX YHMCIOBOE 3HAYEHHE H3MEpSIeMOi
BEJIMYMHBL:




Nupukarop

Kon
JOCTHKECHUS OneHouHBbIE CpeCcTBaA
WHJUKaTOpa .
KOMIIETCHIIMMNIL
1. onpezneIsercs HENOCPEACTBEHHBIM
CPaBHEHHEM C 3TAJOHOM
2. HEIIOCPEACTBEHHO  CPAaBHUBACTCA €
EAVHULIEH U3MEpEHUs
3. onpenensercs HENOCPEACTBEHHBIM
CPaBHEHUEM C APYIOU U3MEPSIEMON BEIIMUYNHON
4. onpeznesercs 10 U3BECTHON

(GYHKIIMOHATBPHOW  3aBUCUMOCTH  4Yepe3  JIpyrHe
BEJIMUMHBI, KOTOPbIE MOKHO IPSIMO U3MEPUTH

WNucTpymeHTanpHas IIOTPELIHOCTh
OIpeACIIACTCS:
1. Ilo kmaccy TOYHOCTM YyKa3aHHOMY B

nacropre Npudopa Ha IIKaje, €CIM Mpeesl IKAIIbI
COOTBETCTBYET IIEJIOMY 3HAYCHHIO

2. [TpuHUMaeTcst paBHOM MMOJIOBUHE 1IEHBI
JICNICHHSI [IKAJbI, €CJIM HAyaJo OTCYeTa IMOKa3aHWM
pacrioyiaraeTcsi B CepeIiHe MIKaJIbI

3. [TpuHuMaeTcss paBHOW LIEHE JEJICHUS
HIKAJIBI, €CIM KJIACC TOYHOCTH HE YKa3aH B MAcIopTe
npudopa Ha IIKajIe

4. [To kmaccy TOYHOCTH YKa3aHHOMY B
nacropre mpudopa Ha IIKaje, a €CIIM KJIacC TOYHOCTH
HE YKa3aH, TO MPUHUMACTCS PABHOW IMOJIOBUHE IICHBI
JICJICHUS TITKAJTBI

0) Ilopsaaok mpoBeleHUs] MPOMEKYTOUYHON aTTeCTAMU, MOKA3aTeJd U KPUTEPUH
OLlCHMBAHUSA:

[IpomexxyTounast arrectanus MO JUCHUIUIMHE "®OU3UYECKHEe OCHOBBI HU3MEPEHUN U
ATAJIOHBI” BKJIIOYAET TEOPETUYECKHE BOIPOCHI, IMO3BOJSIOIIME OLEHUTh YPOBEHb YCBOECHUS
00ydJaronMMucs 3HAHUM, BBISBISIONINE CTENEHb CPOPMUPOBAHHOCTH YMEHUM M BIIAJICHUH,
MpOBOAMTCA B opMe 3ayeTa. 3adeT MO JaHHOM AMCUUIUIMHE MPOBOJUTCS B YCTHOH dopMme Mo
IIEPEYHIO BOIIPOCOB K 3a4ETy.

Bonpocwt k 3auemy

1. 3anaun Kypca. Ero ocHOBHBIE pa3fienbl.

2. 3agaun METOI0B U3MEpeHH. PasmMepHOCTH (pU3HUECKUX BETUYHH

3. MeTto1bl TEOpUHN 110J100MS U pa3MEPHOCTEN.

4. Krnaccuueckne n3MepuTENIbHBIE CHCTEMBI.

5. AnnabaTuyecKkue WHBApUAHTHI

6. ITorpemHocTy U3MEpPEHUN U CPENCTB U3MEPEHUN.

7. C1abuibHOCTh — HEOOXOIUMOE YCIIOBUE JIOCTHKEHUS JOCTOBEPHOCTH U TOUHOCTH
pE3yJIbTaTOB U3MEPEHUH.

8. OneMeHThl COBpeMEHHON (pU3nuecKoil KapTHHBI MUPA.

9. [TocTtossHHBIE ~ HeoOpaTHMble W3MEHEHHs BceneHHoW W cTaOMIBHOCTD
byHIaMeHTaIbHbBIX (PU3HUYECKUX TTOCTOSHHBIX.

10. [TpyHuMNIManbHAs HEBO3MOXKHOCTh IIOJIHOTO YCTPAHEHHUS HEONPEIEIIEHHOCTH
pE3yJIbTaTOB U3MEPEHU.

11. @yHIaMEHTAIBHBI HCTOYHMK IOTPEIIHOCTEM WM3MEPEHHH — CaMOIBUKECHHE
MaTepUHU U €ro KOHKPETHBIE MPOSBIICHUS

12. KBanTOBBIE (IIyKTyallMM, HIyMbl HETEIIOBOTO MpoucxoxaeHus. COOTHOIIEHUS

HCOHpCI{CJ’ICHHOCTCﬁ.




13. IIpuHuun — gONOMHUTENBHOCTH.  (DyHIAMEHTAIBHBIE  INpPEleiabl  TOYHOCTHU
W3MEPEHU.

14. YpoBeHb CTAOMILHOCTH MTAPAMETPOB 00BEKTOB MUKPO-, MAKPO-, METaMHUPA.

15. HecootBeTcTBHE YypOBHS CTAaOMJIBHOCTH TapaMETPOB, OOBEKTOB MaKpo- U
Meramupa TpeOOBaHUSIM COBPEMEHHON METPOJIOTHH.

16. [ToTeHmanpHbie pecypchl CTaOMIBLHOCTH MapamMeTpoB (PU3MUYECKHX OOBEKTOB
MUKPOMHPA.

17. DU3HKO-TEXHUUECKOE 00ECIICUCHNE HHKEHEPHBIX PEIICHUH MpoOIeMbl Tiepeaaun

CTa0MIIBHOCTH OOBEKTOB MUKPOMHUPA MHUKPOCKOITMYECKUM OOBEKTaM U3MEPUTENBHBIX PHOOPOB
U CUCTEM.

Iloka3aTe/iu U KPUTEPUU OLlEHMBAHUS:

Onenka Kpurepun

3aureHo JocraTounslii 00beM 3HaHUH B paMKax 00pa30BaTEIBHOIO
CTaHJapTa, YCBOCHUE OCHOBHOW JINTEpATypbl, PEKOMEHJIOBAaHHOMN
yueOHoI

MPOrPaMMON AUCUUILIMHBI, UCIIOJb30BAHUE TEPMUHOJIOTHH,
CTUWJIMCTUYECKOE U JIOTHYECKOE M3JI0KEHHE OTBETA Ha BOMPOCHI,

YMEHHE JIeJIaTh BEIBOJIBI 0€3 CYIIEeCTBEHHBIX OMNOOK, YMCHHE
OPUEHTHUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHIICHIUIX U HAMpPaBICHUIX
0 U3y4aeMOW TUCIHUILIMHE U 1aBaTh UM OIICHKY, paboTa Ha
71a00PaTOPHBIX 3aHATUSX, IOMYCTUMBINA YPOBEHb KYIbTYPHI
WCIIOTHEHUS 3aIaHuH.

He 3auteno @parmMeHTapHble 3HaHUS B paMKax  00pa30BaTEIbLHOTO
CTaHjaapTa,

3HaHUE OTJEIbHBIX JIUTEPATYPHBIX UCTOUHUKOB, PEKOMEHI0BAaHHbBIX
y4eOHOM porpaMMoi TUCIHUIUIUHBI, HEYMEHHUE UCTIOIb30BaTh
TEPMHUHOJIOTHIO TUCUHUIUINHBI, HATUYHE B OTBETE IPyObIX
CTHUJIUCTUYECKUX U JIOTHUECKUX OITHOOK, ITACCHBHOCTH Ha
71a060PaTOPHBIX 3aHITUIX




