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1. IMacmopt ¢oHAAa OLEHOYHBIX CPeACTB o00MmeNnpodeccuoHaATbHOM

ANCIHHUIIJINHBI
OIII1.03 MeTponorusi ¥ cTaHAAPTU3AIUS
Koutponupyemsie Kon
Ne pazzensl (TeMbI) KOHTPOJINPYEMOU HanmenoBanue
n/n | obmenpodeccuoHanbHOTO | KOMIIETEHLIUU OLIEHOYHOT'O Cpe/ICTBa
MOTyIsT* (nnm ee 4acTH)
Pasnea 1. MeTpoJiorus
Tecr,
Tema 1.1 OcHoBHBIE OLICHKA PE3YJIbTATOB

1 TIOJIOXKEHUS B 00J1aCTH OK 01, OK 09 | BBINTOTHEHUS TPAKTHYECKHUX paboT (TI0

METPOJIOTHH KOHTPOJILHBIM BOIIpOCaM B paboueii
TETpan)
Tecr,
OLIEHKA PEe3yJIbTaTOB

2 | Tema 1.2 OcHOBBI TEOpUH OK 01. OK 09 | BBITOJHEHUS PAKTHYECKHIX pabort (1o

U3MEpPEHUI ’ KOHTPOJILHBIM BOITPOCaM B paboueid
TeTpaan), pedepar, 10KJIax,
Ccoo0IIeHHEe
Tecr,
OLIEHKA Pe3yJIbTaTOB

3 | Tema 1.3 CpencrBa OK 01. OK 09 | BPITIO/HEHHUS MPAKTHYECKHX pabort (1o

U3MEepEeHus ’ KOHTPOJIbHBIM BOIIpOCaM B paboueii
TeTpann), pedepar,
Keic-3a1a4un
Paznea 2. Cranpapruzanus
Tecr,
Tema 2.1 OcHOBHEIC OLICHKA PE3YJIbTATOB

1 MOHATHS B 00JacTH OK 01, OK 09 | BbImoMIHEHHS TPAKTUYECKUX paboT (110

CTaHJapTU3ALNH KOHTPOJIbHBIM BOMpOcaM B paboyeit
TETpaN)
Tecr,

9 Tema 2.2 OLICHKA PE3YJIbTATOB
lN'ocynapctBenHast OK 01, OK 09 | BBITIOJIHEHHS TIPAKTHYECKUX pa0boOT (110
cucTeMa CTaH/IapTU3aLUH. KOHTPOJILHBIM BOIIpOCaM B paboueii

TEeTpaIn)
Tecr,
Tena 2.3 OLIEHKA Pe3yJIbTaTOB

3 Cranaprasais OK 01, OK 09 BBITIOJTHEHUSI PAKTUYECKUX pa60Tv(HO
KAYECTBA MPOJYKILHI KOHTPOJIbHBIM BOIIpOCaM B paboueii

TETpan)

pedepat, 10Kk1aa, COOOIIEHHE
Tecr,

OLIEHKA pe3yJIbTaToOB

4 | Tema 2.4 Konrpor OK 01, OK 09 | BbllOSIHEHHUs IPAKTHYECKUX padoT (110

Ka4yecTBa MPOLYKIHH .
KOHTPOJIbHBIM BONpOCcaM B paboyeit
TeTpaaun), pedepar, keiic-3a1a4u

Hrorosas arrecranus OK 01, OK 09 3ager ¢ onenxoi

(cM. myHKT 2.1 1 2.2)
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2. 3auTeHo0-3K3aMeHAIIMOHHbIE MATEPHUAJIbI
2.1. Bonpochbl o AMCHMIIMHE ISl IPOBEIEHNUS 3a4eTa

Memponozusn

OcHoBHbI€ MOHATHUSI MeTposioruu. CucteMa euHUI] GU3UIECKUX BEIIMYHH.
OCHOBHBIE MOHATHS METPOJIOTUH. DTAIOHBI.
OcHOBHBIE MOHATHS MeTposioruu. [ToBepouHasi cxeMa CpeiCTB U3MEPEHU.
CpencrtBa uzmepenuii. Knaccudukarusi.
HopmupoBaHHbBIE METPOJIOTUYECKHUE TTOKA3ATEIN CPEACTB U3MEPEHUS.
Jlnana3zoH noka3zaHui MKaJIbHOTO MPUOopa.
Jlnana3zoH U3MEPEHUN IIKAJIBI.
JInvHa neaeHus MIKasbl.
Llena neneHus MIKajbl.
IIepenaTounoe OTHOIIEHHE.
[TorpemHocTh NokazaHus npudopa.
[TorpemHoCTh N3MEPEHUS.
[Topor 4yBCTBUTENBHOCTH.
N3mepurensHOE ycuiue.
[IpenenpHas NOrpemIHOCTb CPEACTBA UBMEPEHUSL.
Kitacchl TOYHOCTH CpeCTB UBMEPEHUSI.
Jlonyckaemasi IOrpelHOCTh U3MEPEHUS.
Br16op u ontuMu3anus cpeacTB U3BMEPEHUS.
MeToapl U3MEpEHUI.
Turnsl norpemnocrtent. IlorpemHocTs n3MepeHus.
OO06paboTKa pe3yIbTaTOB U3MEPECHHIA.
lNocynapcTBeHHasi cuctema 00ecreueHus! JMHCTBA U3MEPEHUH.
OpranuzaiiioHHble, HAy4YHblE W METOJIMYECKHE OCHOBBI OOECIeUeHUs
€IUHCTBA U3MEPECHUI.
[IpaBoBbIE OCHOBBI OOecreueHHs eAuHCTBAa Uu3MepeHud. (OCHOBHBIC
noJyioxxeHus 3akona P® 06 obecneueHn e1MHCTBA U3MEPEHUM.
OpraHuzanuoHHasi CTPYKTypa W (YHKIHH METPOJOTUYECKOM CITy>KObI
Poccun.
Y CTpOUCTBO M 3KCILTyaTalus ITAHT€HUHCTPYMEHTOB.
VY CTpoiCTBO U AKCIUTyaTalsl MUKPOMETPUUECKUX UHCTPYMEHTOB.
[TnockomnapanienbHble KOHIIEBBIE MEPHI JUTMHBI U KaTUOPHI.
CpencrBa U3BMEPEHUE MACCHI.
CUeTunKHu KOJIUYECTBA KUJIKOCTH.

Cmanoapmuszayus
Uctopus pa3BuTus CTaHAAPTU3ALINM.
Cranpaptuzanus. Llenu, 3a7aun 1 00bEKTHI CTaHIAPTU3AINN.
Cranpaptuzauus. [IpyHIUIIBI 1 METOABI CTAHAAPTUZALIUH.
[IpaBoBast OCHOBA CTaHJAPTHU3ALINH.
OpraHn3anioHHasi OCHOBA CTaHJAAPTU3ALINH.
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Knaccudukaiys HOpMaTUBHBIX JOKYMEHTOB MO CTaHAapTU3AIUH.
Knaccudukainus  HanMOHANBHBIX  CTaHIAPTOB, WX  Ha3HAYCHUE U
XapaKTEepUCTHUKA.

l'ocynapcTBeHHBIM KOHTPOJIb W HAA30p 3a COOMIOJIeHHEM TpeOOBaHUI

CTaHJIapPTOB.
MexayHapoaHbIE CTaHAAPThI HA MUAIIEBHIC TPOTYKTHI K HX OCOOCHHOCTH.
O6mepoccuiickue KJIaCCU(UKATOPHI TEXHUKO-3KOHOMUYECKOU

uHpopmaimu. HaznaueHue u xapakTepucTHKa.

MexnayHapoanbie opranuzanuu no cranaaprusamuu (MCO).

OcCHOBHBIE MOJIOKEHUS TOCYIapCTBEHHOM cucTeMbl ctannaptuzanuu ['CC
[Topsinok pa3paboTKH CTaHAAPTOB

OcHoBHbIe noN0xeHUsA 3akoHa PO «O TEXHHUYECKOM PEryJIMPOBAHHUI
CraHIapTsl Ha CUCTEMBI KA4ECTBA

Knaccudukainus u KomupoBaHUE TEXHUKO-dIKOHOMHUYECKOW W COIMAILHOMN
uH(popmanuu.

CrpyKTypa THIIOBOrO TEXHUYECKOTO PErVIAMEHTA.

Cranmaprtusanus. Bsaumoszamensemocts M ee BuIbl. lIpumepsl. Poib
B3aMMO3aMEHSIEMOCTH B MEKIYHAPOJHOU KOOTIEPALUH.

Coenunenue. IIpenenbHblie pa3mepsl U OTKIOHEHUS. JlOMmycCK.

OcHOBHBIE MOHATHA O JIONMyCKax M nocaakax. ['paduueckoe npeacrasieHue
COEMHEHUS U MIOCTPOEHUE CXEMBI MTOJIEH TOMYCKOB.

OcHOBHBIE MOHATHS O AOIYCKax U nocaakax. [locaaka c 3a30pom.
OcHOBHBIE IOHATHS O AOIyCKax M nocajakax. [locaaka ¢ HaTATOM.
OcHOBHBIE MOHATHS O AOIYCKax U nocajkax. [lepexoqnas nocaaka.
OcHosubie npusHaku EC/II. CtangapTHbie psJibl HOMUHAIBHBIX Pa3MEPOB.
Ocuosubie npusnaku EC/III. Equnuiia nomycka.

Ocuossble npusHaku EC/III. Psapl 1onyCKOB 1 4HACIIO €AUHULL JOITYCKA.
OcHosnble npusHaku EC/III. Psabpl OCHOBHBIX OTKIIOHEHUH.
OcnoBubie mnpuzHaku ECJII. Cucrema "otBepctus', cucrema
KOMOMHUPOBaHHAs CUCTEMa MOCAIKH.

OcHosnbie npusHaku ECJIII. OqHocTOpOHHEE pacnoioKEHUE MO Oy CKa
OCHOBHOM J€TajIu.

OxoHoMuueckast 3PpGeKTUBHOCTh CTaHIaPTU3ALIUN

IlepcnekTrBBI pa3BUTHSI CTAaHIAPTU3ALNN

Ceptuduxanusi. OCHOBHBIE 3Tallbl CTAaHOBIICHUS cepTudukanuu B Poccuu u
3a ee pyoexoMm.

OcHOBHBIE TEPMUHBI U TOHATUS cepTUuukanuu. CuctemMmsl cepTUPUKALAN
OJHOPOJHOM MPOAYKIIUH.

OcHOBHbIE TEepMHHBI U TOHATUS ceprudukanuu. OOs3aTenbHas U
100pOBOJIbHASA CePTUPUKALUS, UX IPEUMYIIECTBAa U HETOCTATKH.

Lenu cepTuduKamm, €€ y4aCTHUKH.

OcHOBHBIE  TepMUHBI W  mOHATUS  ceprudukamuu.  CrocoOb!
MH()OPMHUPOBAHMS O COOTBETCTBUHU.

[IpaBoBbIe OCHOBEI cepTudukanuu B PO.

Cucrema akKpeuTalnH.

n "
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38 OcHoBHBIE TepMHHBI U TOHATUA cepTudukanuu. TpebGoBaHus K
AKKPEIUTYEMOM OpPraHU3alUH.

39 IIpouemypa akKpeaUTAIIHH.

40 OOnacTb aKKpeIuTaIUH.

41 KauectBO npoayKuuu. ['pynnbl TEXHUKO-I)KOHOMUYECKUX MMOKA3aTENEH.

42  Opran no ceprudukanuu. CTpykTypa u QyHKINH.

43 MUcnbiTaTenpHas ngadoparopus. CTpykTypa U QyHKIUH.

44  Cucrema cepruduxanuu ['OCT P u ee cTpykrypHas cxema.

45 CxeMbl cepTU(hUKAIIUN.

46 TlocnemoBaTelbHOCTH MPOLIEAYP CEPTUDUKAIIUH.

47 Tlomaua 3asiBKM Ha cepTU(HUKAIUIO U TPUHATUE PEIICHUS 110 HEMl.

48  Ot60p 00pasioB JJIsi UCTIBITAHUA.

49 HWnentuduxanus oOpasIos.

50 Hcnbiranus 00pasIos.

51 TIlIpoTokon uCHbBITaHUM, OCHOBHBIE Pa3/eibl MPOTOKOJIA CEPTUDUKAIIMOHHBIX
WCTIBITAHUM.

52 Ormenka mpou3BOACTBA (€CIIH ATO MPETyCMOTPEHO CXEMOM CEPTH(PUKAIIHH).

53 AHanu3 MOJyYeHHBIX Pe3yJbTaTOB, MPHUHATHE PEIICHUS U BbIgada (0TKa3)
cepTuduKara COOTBETCTBUS.

54 Belgaua JUIEH3UM HA MTPaBO MPUMEHEHHS 3HaKa COOTBETCTBUA.

55 HHCHeKIMOHHBIA KOHTPOJIb 32 CEPTUPUIIMPOBAHHOM MPOIYKIIMEH (€CIu 3TO
PEeyCMOTPEHO CXEMOM cepTU(PHUKALIUN).

56 KoppekTupytoliie MEpONpusiTUs B ClIy4ae BbISIBJICHHBIX HApYLICHH.

57 HWudopmarus o pesyiabTaTax cepTUHUKAIIH.

58 Ceprudukanus npoIyKIUHU MO ASKIAPAIUU O COOTBETCTBHH.

59 Ceprudukarus Tponu3BOICTBA.

60 Ceprudukarus cucTeM KauecTsa.

Kpurepuu oueHku:

- OueHKa «OTIMYHO» BBICTABISAETCA CTYAEHTY, €CIM OH IIOKa3bIBAET
BCECTOPOHHEE CHUCTEMAaTUYECKoe M TJIyOOKOe 3HaHUWE Y4eOHO-IPOrpPaMMHOIO
MaTepuaia, YMEHHE CBOOOJHO BBIMIOJHATH 3a/laHusl, TPEIyCMOTPEHHbIE
MPOrpaMMOM, YCBOMBIIMKA OCHOBHYK) M 3HAKOMBIM C  JOIOJHUTEIbHOU
JIUTEPATYPOU, PEKOMEHAOBAHHOM MTPOrPaMMON; KaK IMPABUIO, OLICHKA «OTJIMYHO»
BBICTABJISIETCA  CTYAEHTAM, YCBOMBIIMM B3aUMOCBSI3b OCHOBHBIX IIOHSTHU
JUCIUTUIMHBI M WX 3HA4YeHWE s TpuoOpeTraemMor mpodeccru, MPOSIBUBIIAM
TBOPYECKHE CMOCOOHOCTH B MOHUMAHUU, U3JI0)KEHUU U UCIOJIb30BAHUU YUuEOHO-
IIPOrPAMMHOI0 MaTepHUana;

- OleHKa «XOpOIIO» 3acCiy)KHWBAET CTYACHT, OOHAPY>KUBIIUNA TOJTHOE
3HaHWE  Y4YEOHO-TIPOrPaMMHOTO  MaTepualia,  YCIENIHO  BBIMOJHSIOMINAN
MPEyCMOTPEHHBIE B MNpPOrpaMMe 3aJaHus, YCBOMBIIUK OCHOBHYIO JIUTEPATYPY,
PEKOMEHJIOBAaHHYI0 B MpOrpaMMe; Kak MOpaBWIO, OLEHKAa  «XOPOIIO»
BBICTABJISIETCSL CTYJCHTAM, IMOKA3aBIIMM CHUCTEMATHUYECKUN XApAKTEp 3HAHUU IO
JUCLUUIUIMHE MW CIOCOOHBIM K HMX CaMOCTOSATEIIbHOMY TOMOJHEHUIO U



OOHOBJICHHIO B XOJl¢ JalibHeWeld y4eOHOW paboTel M TpodeccHoHATbHON
NeSITeNIbHOCTH;

- OneHka «yJOBJIETBOPUTEIIBHO» 3aCIYKUBAET CTYIEHT, OOHapYXUBLIHIA
3HaHHS OCHOBHOTO Yy4e€OHO-NPOTrpaMMHOI0 MaTepuaia B oO0beMe, HEOOXOIMMOM
JUIsl  AalbHeWmed ydyeObl M mpeAcTosmeld  paboTel  mo  mpodeccuw,
CTPABISIONINICS C BBIMOJHEHUEM 3aJlaHUl, TPETyCMOTPEHHBIX MPOTPAMMOH,
3HAKOMBI C OCHOBHOHU JIMTEPATypOH, PEKOMEHIOBAHHOW MPOrpaMMOM; Kak
MIPaBUIIO, OIICHKa  «YyJOBJCTBOPUTEIHHO»  BBICTABISIETCA  CTYJICHTaM,
JONYCTUBIIMM IOIPEUNIHOCTH B OTBETE HA OSK3aMEHE U IpU BBINOJIHEHUU
HK3aMEHALMOHHBIX 3aJjaHui, HO 00JalaouM HEOOXOUMBIMU 3HAHUSIMU I X
yCTpaHEeHHUsI 110J] pyKOBOJCTBOM IPENOJaBaTeNs;

- Onenka «HEYAOBJIETBOPUTEIILHO BBICTABJISICTCS CTYJCHTY,
OOHapy>XHBIIEMY TPOOJEMbI B 3HAHHUAX OCHOBHOTO Y4YEOHO-IIPOTPAMMHOTO
MaTepuaina, JOMyCTHBIIEMY MPUHIUNHAIbHbIE OIIMOKA B  BBINOJIHEHUU
OPEeIyCMOTPEHHBIX  TPOTpaMMOM  3aJaHMil;  Kak  MpaBWiIO,  OLEHKa
«HEYIOBJIETBOPUTEIHLHO» CTABUTCS CTYACHTaM, KOTOPBIE HE MOTYT IMPOJOJIKAThH
oOydeHue WM MPUCTYNUTh K MPO(ECCHOHATHLHOW EATENBHOCTH M0 OKOHYAHUH
By3a 0€3 TOTOTHUTENbHBIX 3aHATUH IO COOTBETCTBYIOIICH JUCIUILTHHE.



2.2. [lepeyeHb CUTYAIIMOHHBIX 32124 HA 3a4eTe M0 Y4eOHO TUCHUILINHE

3agauya 1

3anoJHUTh Ha Y2 0ObeMa JEBSATh MEPHBIX CTaKaHOB BOJOW: TpU CTakaHa
BOJIOW W3 IIEHTPAJIHLHON CETH BOJOCHAOKEHHUS; TP CTaKaHa MUHEPAIHLHON BOJIOMN;
TPH CTaKaHa BOJIOM OYMILIEHHOMN B cHCTeMe oOpaTHOro ocMmoca. B kaxxaom crakane
npoBecTd 3amepel 1DS — MeTpoM ¢ TpexXKpaTHOW MOBTOPHOCTHIO. 3alOIHHUTH
tabnuiy 1. [IpoBectu cratucTUyeckyto 00paboTKy pe3yabTaTOB UCCIEIOBAHUMN O
METOJMKe, onucaHHou B pabote 1 unu 2. ChenaTh 3aKiIOYeHUE MO pe3ysibTaTaM
aHanu3a.

Tabnuua 1 — Pe3ynbrarsl u3MEepeHust ’KECTKOCTH BOJIbI

Boga, ounmiennas

MunepanbHas B CUCTEME
BOJA obpaTHOTO

ocMoca

Bonma u3 cetn
Ne onbITa LEHTPaJIbHOTO
BOZIOCHAOKEHUSA

OO N0 |WIN| -

Cpennee 3HaYEHUE  pPEe3yJIbTaTOB
HU3MEPCHUSI Xcp

CpenHee KBaJJpaTUUHOE OTKIOHEHUE 0

AbcomoTHas onmbKka n3mMepeHuit 4

OtHOCHUTENBHAS MOTPEIIHOCTh
U3MEPEHUN M

3amaua 2
2. CoOmtomasi mpaBujia TEXHUKHA OE30MACHOCTH TPOBECTH W3MEPEHUS

TEMIEPATypPhl BOJBI TPEMsI pa3HbIMH TepMoMeTpamMu. OnpenenuTb MaKCUMaabHOE
3HAYEHUE PACXOXKJEHUS TOKa3aHUM H3ydYaeMbIX TEPMOMETPOB (y HCIPaBHbIX
TEPMOMETPOB pacxXokJeHue He JobkHo mnpeBbimath 1,5 °C). Ilposectn
CTaTUCTUYECKYIO 00pabOTKy pe3yIbTaTOB UCCIEI0BaHUM. 3aMOIHUTH TaOIuUILy 2.

Tabnuua 2 - Pe3ynbrarsl uamMepeHuit
;




N3mepenns, ©,'

CpenctBa
HU3MEPEHHUs X1 | Xo | X | Xo| Xs | Xe | X7 | Xe | Xo | Xo| X Y A m
TJI-2
TemPro 300
Tepmormnapa
3agaua 3

[ToAroTOoBUTH K HMCCIENOBAaHUIO TpU OOpas3ua, npoAykiuu. [loaroroButh K
pabote pH-metp KL-98103 wim Habop JaKMYyCOBBIX TeCT-NOJOCOK. [TogkimtounTe
NEKTPOJ K mpubopy. Brmrounte mnpubOp, CHUMUTE 3alIUTHBIN KOJMAYOK U
MOTPY3UTE AJIEKTPOJl B MCCIEAYyEMbId pacTBOp (Ha riIyOMHY TPUMEpPHO 2,5 cM).
Ecnu  3nexkTpol Cyxoil, MOAOXKIAUTE HECKOJbKO MUHYT IS JTOCTHIXKEHUS
crabmnmzanui. UYtoObl MOJdyyaTh HAaWIydlllMe pe3yJIbTaThl  MPOU3BOIUTE
NEPUOANYECKYIO TepeKaTrnOpOBKy Hpubopa Moja PyKOBOACTBOM MPENOJaBATES.
CuutaTh mnOKa3zaHWs mnpuOopa H 3aHecTH uX B Tabmuny 3. W3mepenus
OCYUIECTBUTh C JIECATUKPATHOM MOBTOPHOCThIO. IIpoBecTH CTaTHCTHUYECKYIO
00paboTKy pe3yabTaTOB U3MEPEHUH.

Tabnuua 3 — Pe3ynbraThl n13MEepeHUs: KOHIIEHTPAI[UH HUTPATOB

Uccnenyemplii Uccnenyemsiii | Uccnemyemslii

Ne ombiTa obpaszerr Nel obpaszen Ne2 obpazer Ne3

OO N0 |WIN -

10

Cpennee 3HaYCHUE pe3ynbTaToB
HU3MEPCHUSI Xcp

Cpennee kBaJipaTUUHOE OTKJIOHEHUE O

AGcomoTHas omnoka n3mMepeHui A4

OTtHOCHUTENbHAS MOTPELIHOCTh
U3MEPEHU M




3anava 4

N3meputh nuametp otBeperus mranrenuupkyiem -1 ¢ uenoi nenenus
0,1 MM. YKa3are nuana3oH U3MEpPEHNsI HHCTPYMEHTA.

3amaua 5

N3mepute nuamerp orBepctus mraHreHuupkyiaem IIII[-2. Ykazate neny
JEJIEHUS U TAANa30H U3MEPEHUS NHCTPYMEHTA.

3agaua 6

N3meputs nuamerp orBepcTusa mranreHuupkyiaem III-3. Vkazars 1eny
JEJICHUS U TNANa30H U3MEPEHUSI MHCTPYMEHTA.

3apaua 7

N3meputh nuametp otBepetus mrtanreHuupkynem -1 ¢ uenoi nenenus
0,02 mM. YKka3aTh n1uana3oH U3MEPEHUs] HHCTPYMEHTA.

Kpurepuu ouenku:

- OuneHka «OTIWYHO» BBICTABISAETCA CTYAEHTY, €CIM OH IIOKa3bIBAECT
BCECTOPOHHEE CHUCTEMAaTUYECKOe M TJIyOOKOe 3HaHUE Y4eOHO-IMPOrPaMMHOIO
MaTepuaia, YMEHHE CBOOOJHO BBINIOJHATH 3a/laHusl, TPEIyCMOTPEHHbIE
MpOrpaMMOM, yCBOMBIIMKA OCHOBHYK) M 3HAKOMBIM C JIONOJHUTEIbHOU
JIUTEPATYPOU, PEKOMEHAOBAHHOU ITPOIPaAMMOM; KaK IPABUIO, OLICHKA «OTJIMYHO»
BBICTABIISIETCSL  CTYJIGHTaM, YCBOMBIIKMM B3aUMOCBSI3b OCHOBHBIX TMOHSITHUU
JUCIUIUIMHBL M WX 3HA4YeHWE s TpuodperaemMor mpodeccru, MPOSIBUBIIAM
TBOPYECKHE CMOCOOHOCTH B MOHUMAHUH, U3JI0KEHUU M HCIOJIb30BAHUU YueOHO-
IPOrpaMMHOr0 MaTepHaa;

- OLeHKa «XOpOIIO» 3acCIyKMBAET CTYACHT, OOHAPYKUBIIUWA IOJIHOE
3HaHWE  Yy4YeOHO-IPOrpaMMHOTO  MaTepuajia,  YCIEIIHO  BBINOJHSAIOMINNA
NPEIyCMOTPEHHbIE B MporpamMMme 3aJaHus, YCBOUBILHUIA OCHOBHYIO JIUTEpaTypy,
PEKOMEHIOBAHHYIO B MpPOTrpaMMme; KaK  NPaBWJIO, OLEHKAa  «XOPOIIO»
BBICTABIIIETCSl CTYJEHTAM, INOKa3aBIIMM CHUCTEMATHYECKUM XapakTep 3HAHUU IO
JUCHUIUIMHE M CHOCOOHBIM K HUX CAMOCTOSITEIbHOMY  IOMNOJHEHUIO U
OOHOBJICHHIO B XOJi¢ JaJbHEHIIerd y4deOHOW paboThl W mpodeccHoHaATbHON
NEATEIIbHOCTH;

- OleHKa «yJOBICTBOPUTEIILHO» 3aCIyXKUBAaeT CTYJEHT, OOHApYKUBIIUI
3HAHHS OCHOBHOTO Y4Y€OHO-IPOTPAaMMHOTO MaTepuajia B o0beme, HeoOXOIUMOM
JUIA  JanbHeWmed y4eObl W mpeacTosmied  paboTel  mo  mpodeccuw,
CIIPABJLIIOIIMICA C BBIINOJHEHUEM 3aJlaHUuM, IPEAYCMOTPEHHBIX IPOrPaMMOW,
3HAKOMBIM C OCHOBHOW JIMTEPATypOH, PEKOMEHJIOBAHHOW HPOrpaMMOM; Kak
MPaBUJIO, OIIEHKA «YJOBJIETBOPUTEIIBHO»  BBICTABJISIECTCA CTyJICHTaM,
JONMYCTUBIIMM TOTPEIIHOCTA B OTBETE HA DSK3aMEHE U IIPU BBINOJHEHUH
HK3aMEHAITMOHHBIX 3a/IaHHK, HO O0JIaIaloIUM HEOOXOIMMBIMH 3HAHUSAMU JIJIST X
YCTpaHEHHUs MOJ pyKOBOACTBOM MpENoAaBaTes;

- Ouenka «HEYIOBJIETBOPUTEIIBHO» BBICTaBJISIETCS CTYACHTY,
OOHApyXUBIIIEMY MPOOJIEMbl B 3HAHUSIX OCHOBHOTO Y4E€OHO-IPOrPAMMHOIO
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MaTepuana, JONYCTHBIIEMY MPUHIUNHAIbHbIE OIIMOKM B  BBINOJIHEHUU
IIPENYCMOTPEHHBIX IIPOrpaMMONn 3a1aHUN; KakK MIPaBUJIO, OLICHKA
«HEYJIOBJIETBOPUTEIIBHO» CTABUTCA CTYyACHTaM, KOTOpPBIE HE MOTYT IIPOJOJIKATh
oOyueHue WIM MPUCTYNUTh K MPO(ECCHOHATBHOW NEATENBHOCTH MO0 OKOHYAHUH
By3a 0€3 TOMOJHUTENBHBIX 3aHATHI 110 COOTBETCTBYIOIICH TUCHUILIIMHE.

3. ®oHa TECTOBBIX 3aJaHUM
Paszpnea 1: «MerpoJiorus»

1. Mertposorus - 3To HayKa ...
OTBeTHI:

a) 00 M3MepeHUIX (PU3NIECKUX BEIMYMH, METOJIaX U CPEJICTBAX OOCCIIeUCHUS
UX €IMHCTBA U CIIOCO0aX AOCTHXKEHUS TpeOyeMOol TOUHOCTH;

06) 00 m3MepeHHSIX (U3NYCCKUX BEIMYHWH, YCTAHOBICHUM W TPUMEHEHUHU
MIPaBUII ISl JOCTYKEHUS TPeOyeMoi TOUHOCTH;

B) KOTOpas 3aHUMAETCS M3MEPECHHUAMHU U Pa3pabOTKON TEOPETHYECKHX OCHOB
¥ METOJIOB KOJTUYECTBEHHOM OIEHKH KayeCcTBa MPOAYKITUH.

2. K kakomy MeTOony OTHOCUTCS HU3MEpPEHHME JIhaMeTpa Baja C IIOMOIIbIO
IITAHTCHITUPKYJIS?
OTBeTHI:
a) (BepHbIi1) a0COMIOTHBIN MPSIMON KOHTAKTHBIN TTO3JIEMEHTHBIN METO/I;
0) OTHOCHUTEIIbHBIN MPSMOU KOHTAKTHBIM KOMIUICKCHBIM METO/T;
B) a0COJIIOTHBIN KOCBEHHBIN KOHTAKTHBIN MTO3JIEMEHTHBI METO/I

3. K xakoMy MeToy OTHOCUTCSI U3MEpEHUE JJIUHbI L OKpYKHOCTH Bajia MyTeM
u3MepeHus ero auamerpa D miTaHreHmupkysiaeM M pacyeTra JUIMHBI MO0 (Gopmylie
=n-D?
OTBeTHI:
a) a0COJIFOTHBIN KOCBEHHBIN KOHTAKTHBIN MO3JIEMEHTHBIN METOI;
0) OTHOCHUTEIbHBIN MPSIMOU KOHTAKTHBIM KOMIUICKCHBIM METO/T;
B) a0COJTIOTHBIN KOCBEHHBIN OECKOHTAKTHBIN MO3JIEMEHTHBIN METO]]

4. Jlnana3zoH NoKa3aHW IIKAJIBHOIO MPUOOpa - 3TO
OTtBeTHI:
a) 00J1acTh 3HAYEHMI 1O IIKaJe MEX1y HaYaJIbHBIM U KOHEYHBIM 3HAYEHHEM;
0) oOsacTb 3HAYEHUH U3MEPAEMON BEJIMYUHBI, JIJIi KOTOPOH HOPMHPOBAHBI
JIOITyCKa€Mbl€ MOTPEUTHOCTH;
B) Pa3HOCTh MEXJy IOKa3aHWeM Mpubopa U JEHCTBUTEIBHBIM 3HAYCHUEM
U3MEPSEMON BEJIMYHHBI.
5. Jnamna3zoH n3MEepeHU MIKAJIBI - 3TO
OTBeTHI:
a) o0JacTh 3HAYCHUN HW3MEPSEMOI BETUYHHBI, JIS KOTOPOH HOPMHPOBAHBI
JOIyCKa€Mble MOTPENTHOCTH;
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0) pa3HOCTh MEXKTYy MOKa3aHUEM NMPUOOpa U ICUCTBUTEILHBIM 3HAUCHUEM,

B) 00JIaCTh 3HAYCHHMH 110 IIKaJIe MEKAY Ha4aJIbHBIM U KOHSYHBIM 3HAUYCHHEM.
6. JlnuHa memeHus mIKaimbl — 3TO

OTBeTHI:

a) pacCTOSIHUE MEX/y IIEHTPaMH JIBYX COCEJHUX OTMETOK Ha IIIKaJe;

0) pa3HOCTh 3HAYEHUM H3MEPSEMOU BEJIMYHUHBI, COOTBETCTBYIOIIUX JBYM
COCEIHUM OTMETKAM IIIKAJIbI;

B) HaWMEHbBIIIEe TEPEMEIICHUE H3MEPUTEIIBHOM IMOBEPXHOCTH, CIIOCOOHOE
BBI3BIBATh Majieilliee BUAMMOE U3MEHEHHE B MIOKa3aHUU IIproopa.

1. IleHa peneHus MIKaJbI - 3TO
OTtBeTsI:
a) Pa3HOCTb 3HAYEHUN HU3MEPSEMON BEIUYMHBI, COOTBETCTBYIOIIHUX JBYM
COCEJIHUM OTMETKAM ILIKAJIbI;
0) HauMeEHblIee MNEPEMEIICHUE W3MEPUTEIBHON IMOBEPXHOCTH, CIOCOOHOE
BBI3bIBATh Majieilee BUAMMOE U3MEHEHUE B ITIOKAa3aHUU prOopa;
B) PACCTOSIHUE MEXKy LICHTPAMU JByX COCEAHUX OTMETOK Ha IIKaJIe.

8. [lepenaToyHoe OTHOIIIEHUE — ATO
OTBeTHI:
a) OTHOIIEHUE JIJTUHBI JICJIICHUS IIIKAJIbI K IICHE JICJICHMUSI;
0) oTHOIIIEHHE JUalla30Ha TOKa3aHWH K IHana3oHy U3MEpeHuil mpruoopa;
B) OTKJIOHEHHUE pe3yjIbTaTa U3BMEPEHUS OT JICHCTBUTEIBHOTO 3HAYCHUS.

9. ITorpemHOCTh MOKa3aHUs MPUOOpa — ATO
OTtBeTHI:

a) pPa3HOCTh MEXIy IMOKa3aHWeM MpuOOpa W JACUCTBUTEIHHBIM 3HAYCHHUEM
M3MEPSAEMON BEJTMYMHBI;

0) 3TO cyMMapHasi MOrPEIIHOCTh, B KOTOPYIO MOTPEIIHOCTh YCTAaHOBKH IPH
U3MEPEHHH, TTOTPEIIHOCTh MHCTPYMEHTA, TEMIIEPATYPHBIE U JP. TOTPEIIHOCTH;

B) 00JacTh 3HAYEHUN U3MEpSEMON BEIUYMHBI, JJI1 KOTOPOH HOPMHUPOBAHBI
JIOITY CKaeMbI€ MOTPEITHOCTH.

10. Ilopor 4yBCTBUTEIHLHOCTH— 3TO
OTBeTHI:

a) HaWMCHBIIIEE TMEepPEeMEIICHUE H3MEPUTEIHHOU IMOBEPXHOCTH, CIOCOOHOE
BBI3bIBaTh Majeiiee (BUIUMOE) U3MEHEHHE B TTOKa3aHUU Mpudopa;

0) ycwine ¢ KOTOPbIM HW3MEPUTEIbHBIH HWHCTPYMEHT KOHTaKTHPYET C
U3MEPAEMOM ITOBEPXHOCTHIO;

B) pa3HOCTh MEXIy MOKa3aHWEeM MpUOOpa W JEHCTBUTEIHHBIM 3HAYCHHEM
M3MEPSEMOM BEJTUYHHBI.

11. HM3mepuTenbHOE yCUIIUE— 3TO
OTtBeThI:
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a) YCWIME C KOTOPbIM U3MEPUTENbHBII WHCTPYMEHT KOHTAaKTHPYET C
U3MEPAEMOM MTOBEPXHOCTHIO;

0) HaWMEHbIIIeEe TEPEMEIICHUE H3MEPUTEITHHON IMOBEPXHOCTH, CIOCOOHOE
BBI3bIBaTh Majeiiiee (BUIUMOE) U3MEHEHHE B TOKa3aHUU MPUOopa;

B) OTKJIOHEHUE pEe3yJIbTaTa U3MEPEHHUS OT JICUCTBUTEILHOTO 3HAYCHUSI.

12.  IlpenenbHas NOrpeLUIHOCTb CPEACTBA U3MEPEHHUSI- 3TO
OTBeTHI:

a) TOTPEHIHOCTh, B KOTOPYKO BXOAST IMOTPELIHOCTh  IOKa3aHUs,
MOTPEIIHOCTh  YCTAHOBKM MPHU HW3MEPEHUH, NOTPEIIHOCTh HWHCTPYMEHTA,
TEMIIEPATYPHBIE U AP. OTPEUIHOCTH;

0) pa3HOCTh MEXIy TMOKa3aHHeM MpuOOpa U JEHCTBUTEIHHBIM 3HAYCHUEM
M3MEPSIEMOM BEJIUYHHBI;

B) 00JIacTh 3HAYCHHUI M3MEPSEMON BEIIMYUHBI, JIJI1 KOTOPOW HOPMHUPOBAHBI
JIOITy CKaeMbI€ IOTPEIIHOCTH.

13. HopwmanbHas TemnepaTypa IpUMEHEHHUS CPECTB U3MEPECHHUS:

OTBeTHI:
a) 20°+1°C;
0) 18°+1°C;
B) 10°£1°C.
14.  CHATb NOKa3aHUE MTAHTE€HUUPKYJIS
®
[\)\mmulmuh H\‘\‘\ﬁ}‘\‘\‘\‘\‘\‘\‘\ﬁ‘\‘\‘\‘\‘\‘\ 5 )
‘ L] ] \
‘ BRE ‘ \ \ \
O \
© 005 m |
OTBETHL:
a) 36,25 mMwm;
0) 26,25 mwm;
B) 26,2 MM.

15. CHaATh MOKa3aHME IITAaHTeHpeiicMaca
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OTBETHI:

a) 53,15 mm;
0) 43,15 mwm;
B) 43, 45mm.

16. CHsTh MOKa3aHWE MUKPOMETpaA

s (10,01
o LI

N
II‘IIII‘II

0-25 mv 0 B

OTBeTHI:
a) 17,82 mwm;
0) 17,32 mm;
B) 13,32 mm.
17. CHATh MOKa3aHUE MUKPOMETPHUECKOTO ITyOHHOMEpa
OTBeTHI:
25..50 mv
S & pee
\1.\\7\‘41/ ,/Ji
Q—:E 0- 100mm W\ ,HE- Allb
1 | .
o .
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18. YHuBepcanbHBIC CPEACTBA U3MEPEHUN TPUMEHSIOTCS
OTBeTHI:
a) B €IMHUYHOM TIPOU3BOJICTBE U CEPUHHOM - ISl HACTPOHKH CTaHKOB;
0) B cepHitHOM IIPOU3BO/ICTBE;
B) B MacCOBOM IIPOU3BOJICTBE.

19. Ilpu xoHTpOJE AeTaNel TIagKuX MUITUHAPUIECKUX COSAMHEHUH C TTOMOIIIBIO
KaJMOPOB CIEMAILHO HE U3TOTABIUBAIOT
OTBeTHI:
a) MpUeMHbIE KaJTHOpPhI;
0) pabouue KaauOpsI;
B) KOHTPOJIbHBIE KaJIUOPHI.

20. ®akTOpOM BO3HUKHOBEHHS TMOTPEIIHOCTEH NPU H3TOTOBJICHUM JeTajei
SIBIISICTCS:
OTBeTHI:
a) TemmeparypHble JedopMaliii M TOTPEIIHOCTA CHUCTEMBI CTaHOK-
MPUCTIOCOOJICHHE-UHCTPYMEHT-1€TaIb;
0) TemneparypHble Aedopmalny;
B) TIOTPEITHOCTH CUCTEMBI CTAHOK-TIPUCIIOCOOICHNE-UHCTPYMEHT-IETab.

21. VYka3zaTb METOJIbI KOHTPOJISI I€TAJICH IITUIIEBBIX COSIUHECHUM
OTBeTHI:
a) KOMILJIEKCHBIN ¥ TI03JIEMEHTHBIH;
0) ¢ MOMOIIBIO KATMOPOB U CIEIUAJIBHBIX IIA0JIOHOB;
B) TOHUOMETPUYECKUM M METOJI CPAaBHEHHUSI.

22. Ot Kakoro mnapamMeTrpa 3aBHCHT JUAMETP IMPOBOJIOYEK, MPUMEHIEMBIX MPHU
OTIPEJICIICHUH CPETHETO AUaMETpa METPUIECKOMN pe3nObl OoTa:
OTtBeTHI:
a) 3HAYCHHeE 11ara pe3bObl;
0) 3HaUYE€HHE HOMUHAJILHOTO JIMAMETPa PE3bObI;
B) KJIacCa TOYHOCTH PE3bOBbI.

23. Kaxkoit MeTon TouHEe MpU OMPEACITICHUN CPETHETO TUaMeTpa METPUUICCKOMN
pe3bObl OoJITa:
OTBeTHI:
a) METOJI TPEX MPOBOJIOYEK;
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0) U3MepeHne ¢ MOMOIIBIO Pe3bOOBOI0 MUKPOMETPA;
B) TOHUOMETPUYECKHUIN METOI.

24. Ilpu usmepeHnn OOKOBOTO 3a30pa 3yOUaThIX Mepeaad UCIOIb3YIOT
OTtBeTHI:
a) CBUHIIOBYIO MPOBOJIOKY U IITAHT€HUUPKYJIb WIH LIYyTIbI;
0) CBHHIIOBYIO MPOBOJIOKY WJIM IITAHT€HIIUPKYJIb;
B) IIYITBI WUIM IITAHTCHITUPKYJIb.

25.  YKaxXuTe METOJbl KOHTPOJISI YIJIOB U KOHYCOB.
OTBeThI:
a) CPAaBHUTEIbHbBIN, TPUTOHOMETPUUECKUI, TOHHOMETPUUECKHUIA;
B) TOHUOMETPUYECKHUI, METOJI CHHYCHOM JJUHEUKHU U METOJ IBYX IIaPUKOB;
') TPUTOHOMETPUYECKUM, METOJT KPACKH, METO/T ““CBETOBOM I1IeJIH .

26. Jlns ompeneneHuWs] BEIWYWHBI  OTPaHKA  W3MEPEHHE  HEOOXOIUMO
MIPOU3BOANTH
OTBeTHI:
a) B IpU3Me C BeIUIMHOM yria 90°;
0) Ha U3MEPUTEILHOM TIJTUTE;
B) IIPY YCTAHOBKE B IIEHTPaX.

27. Kakoe ycioBHE JTOJDKHO BBITIOJHATHCS IPH BBIOOpPE CPEACTBA M3MEPCHUS
TaOJIUYHBIM METOJOM (Ajim- MpeaeabHas MOTPEIIHOCTh CPEICTBA U3MEpPEHHUs, O-
JOMycKaemasi MOTPElIHOCTh M3MEPEHHsSl pa3Mepa OINpe/eICeHHOW BEIUYUHBI U
TOYHOCTH)
OTBeTHI:

a) Alim<0;

0) Aiim=>9;

B) A|im=8.

28. Jlns ompenenenust GopMbl OTKIOHEHHUS OT IMJIMHAPUYHOCTU B MPOJAOIHHOM
CEUCHUHU HEOOXOAMMO OTPEACTUTh JUAMETP
OTtBeThI:
a) B TPEX CEUCHHUSIX;
0) B ABYX B3aMMHO NEPIEHAUKYJISPHBIX CEUEHUSIX;
B) B JIBYX CEUCHUSIX.

29. B KOHCTPYKIMM MHKPOMETPHUUECKUX H3MEPUTENIbHbIX HWHCTPYMEHTOB
“TpemieTka’” 0OecreunBacT
OTBeTHI:
a) U3MEPUTEIIbHOE YCUJINE B YCTAHOBJICHHOM JHAMa30He;
0) ya00CcTBO pabOThI C MTHCTPYMEHTOM;
B) TIOBTOPSIEMOCTh CHSTHS pPe3yJIbTaTa.
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30. B KOHCTPYKIIMM W3MEPUTEIbHBIX IITAHTCHUHCTPYMEHTOB Ha IITaHTe
JOTIOJTHUTENIbHAS pa3MeTKa He0OX0uMa JIJIs:
OTBeTHI:
a) UCTI0JIh30BAaHUS IIKAJIBI HOHWYCA Ha MPEICTbHBIX U3MEPCHHUSIX;
0) u3MepeHust pa3MepoB 0oJiee BEPXHETO Mpejiesia U3MEPEHU;
B) JUII HACTPOMKH IIIKAJIbl HOHUYCA.

Pazgea 2: «Cranmapruzauus»

1. Cranpaptuzanus - 3T0
OTBeTHI:

a) YCTAQHOBJIICHHE U TPUMEHEHHE TPaBWJI C MLEIbI0  YIOPATOUYCHUS
JEATeIbHOCTY B  OMNPEAENICHHOW 007acTh Uil JOCTHXKEHUST ONTHUMAJIbHOM
HPKOHOMMH U COOIOAEHUS YCIOBUM KCIUTyaTallui U TpeOoBaHUI O€30MacHOCTH.

0) Hayka 00 Wu3MEpeHUAX (PUINYECKUX BEJIIUYUH, YCTAHOBJICHUH U
NPUMEHEHUU TIPABUII JIJISl JIOCTUKEHUS TPpeOyeMOol TOUHOCTH;

B) 00JIaCTh NPAKTUYECKONM U HAYYHOH NEATETbHOCTH, KOTOpas 3aHUMAETCs
pa3pabOTKOM TEOPETUUECKUX OCHOB M METOJIOB KOJIMYECTBEHHOM OLIEHKH KauecTBa
IPOAYKIIUH.

2. B3anMozaMeHseMOCTh TIOKYMHBIX HW3ICTUNH W COOPOYHBIX EIUHUI[ TI0
HKCIUTYaTAllMOHHBIM TOKA3aTeNsAM, a TaKXe MO0 MPUCOCAUMHUTEIBHBIM pa3MepaM -
3TO
OTBeTHI:
a) BHEIIHSS B3aMMO3aMEHSIEMOCTh;
0) BHYTpEHHSIS B3aUMO3aMEHIIEMOCTb;
B) HEIOJHAs B3aUMO3aMEHIEMOCTb.

3. Pa3HoCTh MEXTy MaKCUMaJIbHBIM U MUHUMAJIbHBIM pa3MepaMu — 3TO
OTBeThI:
a) IOMYCK Ha U3rOTOBJICHUE JETaNH;
0) BepXHEe OTKIOHECHHUE;
B) OCHOBHOE OTKJIOHEHHUE.

4, Pa3HoCTh MEX Ty MUHUMATIBHBIM U HOMUHAJIBHBIM pa3MepaMH — 3TO
OTBeTHI:
a) HI)KHEE OTKIIOHEHUE
0) TIONyCK HAa U3TOTOBJICHUE JIETAJIH;
B) OCHOBHOE OTKJIOHEHHUE.

5. OCHOBHOE OTKJIOHEHHE- ITO
OTBETHI:

16



a) BEpXHEE WJIM HWKHEE OTKJIOHEHHE, KOTOpoe Onuke K HyJEeBOW JIMHUH

CXEMBI T0JIEN JIOITYCKOB;
0) BepxHee /I BaJOB U HIKHEE OTBEPCTHUI;
B) HUJKHEE JIJIs BAJIOB U BEPXHEE OTBEPCTUH.

6. VYkaxuTe XapakTepuCTUKy TOCaJAKU
OTBeTHI:
H8 a) MocaJiKa ¢ 3a30POM B CUCTEME OTBEPCTHS;
0 _+ 0) mepexojiHasi mocajika B CUCTEME OTBEPCTHUS,
B) IIOCAJIKa C 3a30POM B KOMOMHHPOBAHHOMN CUCTEME.
a c7
1. VYKaxuTe XapakTepUCTUKy TOCAAKU
OTBeTHI:
a) ocajika ¢ HaTSIroM B KOMOMHUPOBAHHOU CUCTEME;
X6 0) mepexoiHas MOcajika B CUCTEME Baja;
s B) TIOCAaJIKa C 3a30pOM B KOMOMHHPOBAHHOM CUCTEME.
0=
& X6
8. VYKaxuTe XapakTepUuCTUKY TOCAAKU
OTBeTHI:
0 + Js9 a) mepexoJiHas MocajKa B CUCTEME BaJla;
) 0) mocajka c 3a30pOoM B KOMOWHHPOBAHHOMU
h8 CUCTEME;
5 B) TOcajJKka C HATITOM B KOMOWHHMpPOBAaHHOM
CUCTEME.
Q. Maxkcumanpabii  3a30p  (D-pasmep otBepctms, d- pasmep Baia)
onpenensercs no popmyJie
OTBeTHI:

a) Smax=Dmax-Amin;
17



0) Smax=0max-Dmin;
B) Smax= Dmax-Dn;

10. MunnMmaneHbeld HaTar (rtme D-pasmep otBeperus, d- pasmep Baia)

onpenensercs no popmyJie
OTBeTHI:
a) Nmin= Amin-Dmax;
6) Nmin= Umax-Dmin;
B) Nmin= Dmin-Umin.

11. EpauHuily gomycka  HMCHOJB3YIOT  KaK  CpPaBHUTEJIbHBIM
XapaKTEPU3YIOIINI CII0KHOCTD MOTYUYEHHUs pa3Mepa
OTBeThI:
a) B 3aBUCHMOCTHU OT BEJIMUMHEI pa3Mepa;
0) HE3aBUCHUMO OT BEITUIMHBI pa3Mepa;
B) B 3aBUCUMOCTH OT OCHOBHOT'O OTKJIOHEHHUSI.

12. CoBOKYNMHOCTh  JOIMYCKOB, HW3MEHSAIOIIHUXCS B  3aBHCHUMOCTH

MaciiTao,

oT

HOMHWHAJIBHOI'O pa3MeEpa TaK, YTO YPOBCHbL TOYHOCTH JII BCCX HOMHWHAJIBHBIX

pa3MepoB OCTAETCS OJMHAKOBBIM — 3TO
OTBeThI:
a) KBaJIUTET;
0) equHUIIA TOITYCKa;
B) PsIJI OCHOBHBIX OTKJIOHCHHM.

13.  HawuOGomnblnyo BEpOSTHOCTh COCTABISET MOTyUYCHHE JeTaeh
OTtBeThI:
a) CO CpeAHUM 3HAUEHUEM pa3Mepa B IIpeJeiax JI0IycKa;
0) ¢ MaKCUMaJIbHBIM MIPEACIIEHBIM Pa3MEPOM;
B) C MUHUMAJIbHBIM MPEJEIbHBIM Pa3MEPOM.

14.  VYcnoBus BbIOOpa MOCAIKH C 3a30pOM

OTBeTHI:
a) Srr;?l%q = S(r:nTln 1 Shiax 2 Smax
6) Stin = Smin 1 Shiax < Smax;
B) SIr)nalcnq S(r:rfm Spacq Smax )

15.MakcuMallbHBIM pacueTHBIM HATAT JUI BbIOOpA ITOCAJIKH OIPEaesIeTCs

YCIJIOBUSL:
OTBeTsI:
a) HE pa3pyLICHHs COEUHSAEMBIX JETale;
0) mepeaadn Harpy3KH 3a CYET HAIPECCOBKU BTYJIKU Ha Bl
B) IPOYHOCTH BaJIa.
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16.MuHUManbHBINM pAacUETHBIM HATAT JUIsl BbIOOpA TMOCAJAKU OMNpPENeNseTcs H3
YCJIOBUSA:
OTBeTHI:
a) mepeaun Harpy3Ku 3a CUeT HAMPECCOBKU BTYJIKU Ha Ball;
0) He pa3pyllIeHUs COCTUHIEMBIX JIETAICH;
B) IIPOYHOCTH BTYJIKH.

17.  Jlng coeAMHEHUI Maoro U CpeaHero AMaMeTpOB Yallle MPUMEHSIOT MOCAIKY
B CHCTEME:
OTBeThI:
a) OTBEPCTHSL;
0) Baia;
B) B KOMOMHHUPOBAHHOU CHCTEME.

18. Ecmm B muieBoM MOpSMOOOYHOM COSAMHEHUW BTYJIKA HUMEET BBICOKYIO
TBEPIOCTh, TO MeJIeCO00pa3HO IIEHTPUPOBAHNUE HA3HAYATD:
OTBeTHI:
a) 0 BHyTpeHHEeMY quametpy d;
0) o Hapy>xHOMY uameTpy D;
B) 110 MIUPUHE NUTHAIIOB D.

19. Vkaxure metona neHTpupoBaHus coenuuenus D-8x36 Hil x40 all x7 DS

all e8 f8°

OTBeThI:
a) 0 HAPYKHOMY JIHAMETPY;
0) 10 BHYTPEHHEMY IHAMETPY;
B) M0 IIUPUHE IUIUIIOB.

20. VYkaxwurte BepHOE 0003HAUCHUE pa3Mepa Bajia Ha YepPTEKeE.

OtBeTsI:
) zs0e(1G %)
6) &s500s6(*3.9%8)
B) @50h6(_g 016}

21. HopwmanbHble COEIMHEHUS 110 ITUPUHE MITMOHKU MPUMEHSIOTCS:
OTBeTHI:
a) B MacCOBOM IPOU3BOJICTBE;
0) B €IMHUYHOM IIPOU3BOJICTBE;
B) JUISl HATIPABJISIOIIUX IIITMTOHOK.
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22. UYwucrneHHble 3HAYCHHS OTKJIOHEHHH Ha CBOOOJHBIC pa3Mepbl TTyOUHBI
dbpe3epoBaHus MIITOHOYHOTO T1a3a Ha Bady 11 M Ha BTyJIKe ty 3aBUCAT
OTBeTHI:
a) OT BEJTUYMHBI BHICOTHI IITIOHKHY;
0) OT BeJIMUUHBI pa3MepoB 1y u t;
B) OT BEJIMYMHBI HOMUHAJIBLHOI'O IUAMETPa COCTUHEHUS BaJl-BTYJIKA.

23. CoOBOKYMHOCTb HEPOBHOCTEH MpoQuUis MMOBEPXHOCTHU C OTHOCUTEIHHO
MaJIbIM I1IaroM B IIpenienax 6a30BON AJIMHBI — 3TO

OTtBeThI:
a) MEepPOXOBATOCTh MMOBEPXHOCTH;
0) BOJTHUCTOCTH MOBEPXHOCTH;
B) OTKJIOHEHHE (DOPMBI.

24. CpenHsas BbICOTa HEPOBHOCTEW MPOUIIS MO ECATH TOUKaM (5 HauOOJIBIINX
BBICTYIOB U 5 HAaMOOJBIINX BIAJIUH) - 3TO

OTBETHI:

a) Ry 0) Ra; B) Rmax.

25. VYkaxure mpaBUIbHOE HA3BaHHUE OTKIOHEHUS (GOPMbI HUIMHAPUYECKON
MOBEPXHOCTHU

OTBeTHI:
a) KOHYCOOOPa3HOCTh;
0) KOHYCHOCTb;
B) HEIWJIMHAPUIHOCTb.

26. VYikaxwure KJIacCc TOYHOCTH moamuImHuka No216.
OTBETHI:

a) 0; 0) 2; B) 6.

27. YKaxwuTe BUJ HArpy>KEHUS BHYTPEHHETO KOJbIA MOAIIUITHUKA KAUSHUS JUIs
CJIETyIOIEH CUTYallMK: BaJl BPAIIae€TCsl U HArpy>KeH TOJIbKO CHJION Beca.
OTBeThI:
a) HUPKYJISUUOHHBIN;
0) MECTHBIII;
B) KoJieOaTeIbHbIN.

28. VYkaxuTe XxapakTep 3aJaud pPa3MEPHOTO aHajiu3a, €clIH W3BECTHHI
HOMUHAJIBHBIA pa3Mep M OTKJIOHEHUS MCXOJHOIO 3BEHA, a OIpEeJeIuTh
HEOOXOMMO HOMHHAIBHBIE pa3Mepbl U TPEACNbHbIE OTKIOHEHHUS BCEX
COCTaBJISIIOIINX 3BEHBEB.
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OTBeTHI:
a) OpsiMas 3a7ia4a pa3MEpPHOTO aHaJN3a;
0) oOpaTHas 3a1a4a pa3MEPHOTO aHAJIN3a;
B) HU NpsMasi, HU oOpaTHas 3ajaya pa3MEpHOro aHaJIN3a.

29. 3BeHO, C YBEIMYCHHEM KOTOPOTO 3aMBIKAIONIEe 3BEHO YBEIMYUBACTCS
HAa3bIBAECTCS:
OTBETHI:
a) YBEJIIMYMBAIOIIINM;
0) YMEHBIIIAIOIINM;
B) 3aMBIKAIOIIUM.

30. [IIpm pacuere pasMepHBIX IIeTel HCHOJIB3YIOT, TaK Ha3bIBaeMOE,
KOPPEKTUPYIOILEE 3BEHO IS
OTBeTHI:
a) MOJTY4YEHUs1 SKOHOMUYECKOH 3P PEKTUBHOCTH;
0) yMeHbIIIEHUsI 00beMa BHIYUCIICHUI;
B) o0OecreueHus Jyduieil cCoOnpaeMoCTH pa3MEPHOM LENu.

Kpurtepuu ouenkn:

JInst mpoBeAeHusT TECTOBOIO KOHTPOJs OTBOAuTCA 45 MuHyT. B Teuenue
ATOTO BPEMEHU HEOOXOAMMO OTBETUTH HAa BCE BOIIPOCHI TECTA.

B KoMIbIOTEpHBIX KJIaccax MCHOJIB3YETCs TECTOBas MporpaMma, Kotopas u3
oOlIllero 4ucia BOMPOCOB, BHIHECEHHBIX HAa KOHTPOJIb, CIy4allHBIM OTOOpPOM
dbopMupyeT UHAUBUIYATbHBIA OWIET, COCTOSILIMNA M3 TECTOB. B Kaxaom TecTe
yKa3aHO HECKOJIbKO BApUAHTOB OTBETOB, U3 KOTOPHIX HEOOXOIUMO BHIOpATh OJIUH
WM HECKOJBKO MPaBHIBbHBIX, MO0 MPOU3BECTH YHOPSJOUYMBAHUE OTBETOB, JHOO
ONPENENUTh COOTBETCTBUE MEXKIy DJJIEMEHTAMU JBYX MHOXeECTB. Ecim
UCIIBITYEMbIN HE YJIOKUJICS B OTBEICHHOE BPEMS M YaCTh BOIIPOCOB OCTAIOCH O€3
OTBETA, TO OHU PACLICHUBAIOTCS MPOTPAMMO KaK pelIeHHbIE HEMPABUIIBHO.

Bo3moskeH BapuaHT NpOBEIEHUS TECTOBOTO KOHTPOJS B OyMa)kHOU dopme
1o BapuaHTaMm. B kaxioM Bapuante TecToB 1o 30 3agaHuii (BOIIPOCOB).

— Omenka «5» craBurcs 3a mnonydeHue 81 — 100 OGammoB unu OGosnee 25
MPaBUJIbHBIX OTBETOB;

— Ouenka «4» craButca 3a noiyuyeHue 71 — 80 OamwioB mnm ot 22 mo 25
MPaBUJIbHBIX OTBETOB;

— Ouenka «3» craButcsa 3a noiydeHue 51 — 70 OamoB wim ot 16 mo 22
MPaBUIbHBIX OTBETOB;

— Ormenka «2» craBuTcs 3a ToilyueHue MeHee 51 Oamna wiam meHee 16
MPaBUJIbHBIX OTBETOB.
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SonkowdPE

4. KoMIJIeKTHI OLIEHOYHBIX CPeCTB

4.1. IlepevyeHb OLIEHOYHBIX CPEACTB

Haumenosanue
OLICHOYHOTO
cpencTBa

KpaTkas xapakrepucTHKa OLEHOYHOTO
cpeacTBa

[IpencraBnenue
OILICHOYHOT'O
cpencTaa
B (poHIE

2

3

4

Pedepar

[IpoxykT caMOCTOSITENBHOW  PabOTHI
CTyIEHTa, TPEACTABISIOMUNA  cOOOH
KpaTKO€ U3JIOKEHUE B MUCHbMEHHOM BHJIC
MOJIYYEHHBIX pe3yIabTaToOB
TEOPETUUECKOr0 aHajIu3a OINpeaeseHHOM
Hay4yHOU (y4eOHO-HCCIe0BaTEIbCKOM)
TEMBbI, TJE€ aBTOpP pacCKpbIBaeT CYTh
UCCIIEyeMON  TPOOJIeMbI, TPUBOAUT
pa3uyHbIE TOYKH 3PEHHS, a TaKKe
cOoOCTBEHHBIC B3TJISIBI HA HEE.

Temsl pedepaTon

Joxknan,
cooOiieHue

[IponykT caMOCTOSITEIBHOW  PabOThI
CTYIEHTa, TPEACTABIAIOMUNA  CcOOOM
nyOJIMIHOE BBICTYIUICHHE o
IPE/ICTABICHUIO MOJTY4EHHBIX
pE3yIbTaTOB PEIICHUSI  OINpPEIeICHHON
y4eOHO-TIPAKTHUECKOMH, yueOHo-
WCCIICIOBATEIIHCKOW WIIM HAYIHOM TEMBI

TeMmel JIOKJIAJIOB,
COOOIIEHNH

Tect

Cucrema CTaH/IapTU3UPOBAHHBIX
3a7aHui, TI03BOJISIOIIAS
aBTOMATH3HPOBAThH 11101001 (9134 )%
U3MEPEHUSI YPOBHS 3HAHUN W YMEHHI
o0OyyJaronierocs.

doun TECTOBEIX

3aJaHuN

Pabouast TeTpaip

JnnakTudeckuil KOMIUIEKC, TpeJHa3HAauCHHbBIN
JUISl CAMOCTOSITEIEHON paboThl 00y4arouerocs u
MIO3BOJISIIOIIUH OLIEHMBATH YPOBEHb YCBOCHHUS UM
y4eOHOro MaTepuaa

Obpa3zeny paboueit

TeTpagu

Keitic-3amaua

[IpobnemHOE  3amaHue, B  KOTOPOM
o0yuaromemMycsi MpeiIaraloT OCMBICIUTh
peanbHyIo npodecCHOHANTBHO-
OPUCHTHPOBAHHYIO CHUTYALHIO,
HEOOXOAUMYIO JUIsl  pELICHHsS JIaHHOU
poOJIeMBI.

3amanus IS
pelenus Kelic-
3aJja4n

4.2. Tembl peepaToB, 10KI10B, COOOIIEHUI

HcTopus pa3BUTHS METPOJIOTUH.

MexayHapoaHas cucteMa eTuHUI] GU3UIECKUX BEJIIMUUH.
Ponbs MeTponoruu B COBpeMEHHOM OOIIIECTRBE.

Bxknan [I.U1. MenaeneeBa B pa3BUTHE METPOJIOTUH
Krnaccel TOUHOCTH CpelICTB U3MEPECHUN.

3akoH «O0 obecrieueHNN €MHCTBA U3MEPECHUIY.
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http://ekollog.ru/visokie-tehnologii-i-fenomen-postchelovecheskogo-v-sovremennom.html

37.
38.

39.
40.
41.
42.
43.
44,
45.
46.
47.
48.
49.

DTaJIOHBI, MX Ki1accUudUKaIms.
Hctopus 3TanoHoOB.
Kiaccudukanus cpeicTB H3MEpeHUSL.

. CucreMa MapKUPOBKH IIEKTPOMEXaHUYECKUX MPUOOPOB.

. YcnoBHoO-rpadguueckue 0003HauYeHUs AIEKTPOMEXAHUYECKUX TPHUOOPOB.
. Heob6xoaumocTh pacumpenus npeeiaoB U3MEpPUTENbHBIX TPUOOPOB.
. I3MepeHune U ydeT 3JIEKTPUIECKOU SJHEPTUH.

. HeoOxoaumMocCTh 3aMeHbI HHAYKIIMOHHBIX CUETUUKOB AJICKTPOHHBIMHU.
. YCTPOKCTBO BATTMETPOB.

. [IpeumymiectBa 1 poBbIX TPUOOPOB

. OcobenHoctu padboThl HUGPOBBIX TPUOOPOB

. [IpuHtun AeiicTBUS aHAIOTO-IIM(PPOBHIX MPeoOpa3oBaTENeH.

. ['ocymapCcTBEHHBI METPOJIOTUYECKAN KOHTPOIb.

. ['ocynapcTBEHHBI METPOJIOTUYECKUN HAZ30D

. KanubpoBka cpeacTB u3MepeHuit

. l'ocynapctBennas cucrema cranaaprusanuu (I'CC) B Poccun.

. Konguposanue nnpopmaruu o Tosape. Lltpux-kon.

. YIIpaBJI€HUE KaYECTBOM

. 3HaK COOTBETCTBUSA

. llITprxoBO€ KOIUPOBAHUE

. MexxyHapoaHasi cuctema e IMHUIL

. @®enepanbHbli 3aKOH «O TEXHUYECKOM PETYJIHPOBAHUIY

. Buger ceprudukanum

. MexyHapoaHoe OF0po Mep U BECOB

. DTaJIOH KUjorpamMmma

. [Ipeamer, uenu, 3a1a4u CTaHAAPTUZALMH.

. [IpaBuna, peKOMEHIallUk U HOPMBI.

. CTangapTsl.

. TexHuueckue ycioBusl.

. Ob1epoccuiickue kiaccupruKaTopbl TEXHUKO-YKOHOMUYECKON U COIMAIbHON

uHpopMarnuu.

Opransbl U cityx0bl cTangapTU3auu B PO.
[NocynapcTBeHHBIN KOHTPOJIb U HAZ30P 32 COOMIOCHUEM 003aTEIbHBIX
TpeOOBaHMI CTaHIAPTOB M TEXHUYECKUX PErJIaMEHTOB.
Nudopmanmonnoe odbecrieuenne padoT Mo CTaHIapTU3AIIHH.
OcHOBHBIE 3Tallbl pa3paboTKU CTaHIapPTOB.

Cucrema BHEApEHUS CTAHAPTOB Ha MPEANPUATHH.
[Ipouenypa yTBepkI€HUS 1 U3MEHEHUSI CTaHIapTOB.
[TonsiTue ceprudukamnmm.

[Ipenmer, nenu, 3aga4u cepTUUKALINH.

CxembI cepTudukanuu.

Cucremsl cepTHPUKALMH.

Oo6s3arenpHas U 10OPOBOJIbHAS cepTUDHUKALS.

Cnoco0b1 nHGOPMUPOBAHUS O COOTBETCTBUHU.
JInuensuposanue.
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50. O6 ytBepxkaenuu [IpaBui no ctanaapTU3AIH

51. Ilopsimok nmpoBeIeHHs TOCYJaPCTBEHHOTO KOHTPOJIS M HaA30pa.

52. T'ocynapcTBeHHBIN KOHTPOJb U HAA30P 32 COOTIOACHUEM IOPUANICCKUMU
JUIIAMU ¥ THAUBUAYAJTEHBIMU TPEIITPUHUMATEISIMHU 00s3aTEIIBHBIX
TpeOOBaHMIA U MTPABUJL.

53. IlpennpusaTrs U OpraHU3aIKH, OIJISKAINE TOCYJAPCTBEHHOMY KOHTPOJIO
HAA30pYy.

54. OcobGeHHOCTH POBEACHHS TOCYAAPCTBEHHOTO KOHTPOJIS M Ha[30pa
POYKIUHU, BEITIOJHEHUS Pa00T U OKa3aHUS YCIyT, OAJIekKAIINX
00s13aTeNTbHON cepTU(UKAITIY.

55. ®opma pazpernieHus Ha peaau3ainio (IOCTaBKy, MPOIaXy ), UCTIOIb30BaHUE
(9KCIUTyaTalrIo), TPAHCTIOPTUPOBAHKE, XPAHEHUE U YTUITU3AIIUIO TPOIYKITUH,
BBHITIOJIHEHUE PabOT U OKa3aHUE YCITyT.

Kpurepuu ouenku:

- OLleHKAa «OTJMYHO» BBICTABJIAETCH CTYIEHTY, ecau pedepar (mokman,
cooOuienue) odopmiieH B cooTBeTcTBUU C TpeOoBanusimu ECK]], moiHOCTHIO
pPacKpbIBAa€T OMUCHIBAEMYIO TeMy, CTYACHT BiajeeT MH(poOpMmaluell Ha BBICOKOM
CTYJICHYECKOM YpOBHE, CBOOOJHO JenaeT MoKiaja ¢ npezenrauuein B PowerPoint,
crocoOeH cQopMyIHpPOBaTh BHIBOJABI M JIMYHBIC MPEJIOKEHHUs, OTBedaeT Oosee
yeMm Ha 80% BOIPOCOB MPENoAaBaTeNs U CTYAEHTOB IPYIIIIbL;

- OLIEHKA «XOPOII0» BBICTABJsSIETCS CTYIEHTY, ecau pedepar (AoKia,
coobmienne) odopmiieH B cooTBeTcTBUU ¢ TpedoBanmsamMu ECK]/], momHOCTHIO
pPacKpbIBaeT OIMUCHIBAEMYIO TeMy, CTYICHT BiajeeT HH(OpMAaIei, CBOOOTHO
Jenaer Aoknan ¢ mpeseHrauued B PowerPoint, cmocobGen cdopmynupoBathb
BBIBOJIBI C IIOMOLIBIO mpemnonaBarenss W oreBedaer Ha 70-80% Bompocos
MIPETIOIaBaTeNs U CTYICHTOB TPYIIIIHI;

- OLIEHKA «y/I0BJE€TBOPUTEIbHO0» BHICTABJISIETCH CTYAEHTY, eciu pedepar
(moxsan, cooOmieHue) odopmiieH B cooTBeTcTBUM ¢ TpebdoBanusimu ECKI,
MOJIHOCTBIO PACKpPBHIBAET OINKCHIBAEMYIO TeMy, CTYJIEHT B LI€JIOM BIaJieeT
uHdopmalmet, Jenaer YCTHbIM  JOoKjIaA 0e3  Mpe3eHTalu, CHocoO0eH
chopMyIUpOBaTh BHIBOJABI C IMOMOINBIO TMpernogaBaTenss U orBeuaeT Ha 60-70%
BOIIPOCOB TIPETOIABATENS UIIH CTYJIEHTOB TPYTIIIHL.

- OLEHKA «HEYJO0BJEeTBOPHUTEIbHO» BBICTABJSETCA CTYAEHTY, €CJIu
pedepar (mokiazn, coodmenne) opopmireH 6e3 coorBeTcTBus TpedoBanmsam ECKJ/I,
HE PacKpBIBAET OMUCHIBAEMYIO TEMY, CTYJICHT B LI€JIOM HE BiajeeT nHpopmanuen
U 3aTPYIHSETCS ClieNaTh YCTHBIN JOKIIA/I.
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4.3 Pabouyasi TeTpaab MO JUCUUIJINHE
®denepaibHOE TOCYAapCTBEHHOE 00/ IKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIIET0 00pa30BaHuUs

«benropoackas rocy1apcTBEHHbIN arpapHbiil yHuBepcuteT uMeHu B.S1.I'opuna»

ArpoOHOTEXHOJIOTUYECKUH KOJUICIK

METPOJIOT'UA u CTAHAAPTUSALIUA

PABOYAA
TETPAID 11O JUCLHUIIJINMHE

BeINoOJIHWI: CTyIEHT IPYIIIIBI
HaIIpaBJICHUE

(damumust, ©MsI, OTIECTBO)

[Iposepwut:

Pabora Nel
YCTPOMCTBO M IKCILIYATALMS HITAHTEHHHCTPYMEHTOB

1 Ilenb paboTs
1.1 U3y4uTh yCTpOMCTBO IITAHT€HUHCTYMEHTOB Ha MIPUMEPE IITAHTCHIIUPKYJIS.
1.2 HayuuTbcst CUMTHIBATH TOKA3aHUS CO IITAHTE€HUHCTYMEHTA.
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1.3 HayunTbcsl BBIONHATh U3MEPEHUS IITAHT €HIIUPKYJIEM.
2 ITpuHaAJIe)KHOCTH

2.1 llTaHreHUUPKYJIH € UX NaCHOPTaMHU.

2.2 lllTaHreHTrTyOMHOMEpHI € UX NaCHOPTaMHU.

2.3 llITanrenpencMacsl ¢ UX NACIOPTaAMHU.

3 Kparkue TeopeTU4eCKue CBEACHUS
[IITaHTeHUHCTPYMEHTHI TPUMEHSIOT ISl JIMHEWHBIX M3MEpPEHUM, He
TpeOYIOIMUX BBICOKOM TOYHOCTH. B rpynmy 3TUX HWHCTPYMEHTOB BXOJST
MITAHTCHIUPKYJIU, MITAHTeHIITyOUMHOMEphl U IITaHreHpeicmachl. OTCUYETHBIM
MPUCTIOCOOJICHUEM Y HUX CITY>KUT JTUHEHHBIN HOHUYC.
Honuyc (ot mopt. nonius - Mo UMEHU MOPTYrajibCKOro yudeHoro Petrus
Nonius, 1502-1578 I.T.) 1581041 [IKajaa Honnyca -

(matb onpeneneHue)

[ TaHreHIUPKY b —

(maTp ompenerncHue)

Pucynok 1.1 — YcTpolicTBO MITAHT€HIIUPKY IS
(3aHOJ’IHI/ITL HaMMCHOBAHHC HO3I/IIIHﬁ)
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[IITaHTeHUMPKYJIH BBINTYCKAIOT

(pa3HOBHIHOCTH)
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) 2 3 4 5 6 7 8

‘ nnluu|nuhm\lmhmhmlu ||| 'll"'a'l"l”hl"' Wnimmlnu il

______).K_

R )9 2 46 8 10
0,05 MM

—

\L/_ll/j coBHNABIINNA MITPUX /

Pucynok 1.2 — CuuTeiBaHME IOKa3aHUM CO IITAHT€HUHCTPYMEHTA
[Topsnox CUMTBIBAHUSA MOKa3aHUM

(3ammcats IpaBUIIO)
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4 TIpakTHyeckast 4acThb

3ananue:

1) JUISL JIBYX Pa3IMYHBIX MHCTPYMEHTOB (IITAaHTEHIIUPKY b,
MITAaHTeHITYOMHOMED WM INTaHTeHpelcMac) ¢ pasHoit neno nenenusi(0,1 wnum
0,05 MM) omnpenenuTb MOKa3aHUS WHCTPYMEHTOB B MOJOXKEHUAX, YKa3aHHBIX
npenojaBaTesieM U 3alucaTh OKa3aHUS:

2) BBIMOJIHUTH 1O JIECATh U3MEPEHUH ABYX JeTalel, ONpeneauTh MpeaebHYIO
MOTPEIIHOCTh MHCTPYMEHTA ISl TOJIYYEHHBIX U3BMEPEHUM, PE3YIIbTAThl N3MEPEHUN
¥ pacyeToB 3aHECTH B TadmuIry 1.1.

X+ X, +..+ X,

Cpennee apu()METUUECKOE 3HAUCHHE: X = MM, T7Ie
n

X n-U3MEPCHHOC 3HAYCHUE, MM;
N -KOJWYECTBO U3MEPECHUU.
X+ X+ + X,

X =
10
Y- X+ X+ 4+ X
10
. — . Alim
JlelicTBUTENBHOE 3HAYEHUE U3MEPEHUSA X =X T —— MM

n ;
rae X - I3BMEPEHHOE 3HAaUEHUE pa3Mepa, MM;
Alim - mpenesibHas MOTPEIIHOCTh CPEACTBA U3MEpPEHHUs (yKa3aHa B MacropTe
CpEeACTBa U3MEPEHUS ), MM;
N -KOJIMYECTBO U3MEPECHUM.

X:)—(_Allm —
Jn
X=)_(+A“m —

i

Tabnuua 1.1 - Pe3yabTaThl U3MEpEHMI

Cpencra N3mepenus, MM B

W3MEPEHUS X1 | Xo | Xs | Xa | Xs | Xo | X7 | Xs | Xo | Xuno X
HITanreHuupKyJib

-
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HoHUYC 0,1 MM,
TaIa3oH

[IITaHTeHIUPKY b
-,
HoHuyc 0,05 MM,

arna3oH

BriBoa:

Hara OtMeTKa o ciaue

5 KoHTponbHBIE BOIPOCHI
1) Yto sBNISETCS OCHOBHBIM 3JICMEHTOM JIFOOOTO IITAaHTCHHHCTPYMEHTA?
2) HasBaTh BHIbI ITAHTEHUHCTPYMEHTOB OOIIIETO0 HA3HAYCHUSI.
3) Kakue cymecTBYHOT BUABI IITAHTCHIUPKYJICH, ¥ B YEM 3aKIIIOYACTCS MX
oTIINYusA?
4) Tloka3aTh ¥ Ha3BaTh OCHOBHBIC YaCTH IITAHTCHIIUPKYJIS.
5) Kak onpenensiroTcs 1eble MUJUTUMETPBI Y IITAHTCHUHCTPYMEHTOB?
6) Kak onpenensirorcst ApoOHBIC H0JIM MIJTUMETPA Y ITAHTCHUHCTPYMEHTOB?
7) Tloyemy yTOJIIECHHBIC TYOKH IITAHTCHIUPKYJIS JJIs U3MEPCHUS BHYTPEHHHUX
pa3MepOB UMEIOT CHAPY KU CKPYIJIEHHYIO [IOBEPXHOCTH?
8) Jlns yero HamapkupoBaHa TOJIIMHA TyOOK mTanreHiupkyaed IHI-IT u 1I1I-
11?
9) Kak onpenensiercss HCIPAaBHOCTh M TAHTCHIIUPKYJIsi?
10) [aiite onpeneneHue mpeaeabHOMN MOTPEITHOCTH CPEICTBA N3MEPEHHUSL.
11) Kak ompenenuTs pe3ysbTaT 3aMepa P MHOTOKPATHOM H3MEPEHUH?
Pabota No2
YCTpoiicTBO M IKCILIyaTAllMs MUKPOMETPHYECKHX HHCTPYMEHTOB

1 lenb paboTh
1.1 WN3yunth yCTPOMCTBO MHMKPOMETPUYECKMX HHCTPYMEHTOB Ha IpUMEpE
MHUKPOMETPA JIJI1 HAPYKHBIX U3MEPEHHIA.
1.2 HayunTbcs CUMTHIBATH MOKA3aHUS C MUKPOMETpPA JJIsl HAPYKHBIX U3MEPEHUIN 1
C MUKPOMETPHUUYECKOTO IIIyOuHOMEpa.
1.3 HayunTbcs BBITONHATH U3MEpEHUT MUKpoMeTpoM trura MK.
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2 IlpuHaaJIeKHOCTH
2.1 MukpoMmeTpsl Uil Hapy>XHbIX H3MEPEHH C pa3IMYHBIMU JUana3oHaMu
uamepennii: MK-25 (0-25 mm); MK-50 (25-50 mm); MK-75 (50-75 mm); MK-
100 (75-100 mm); MK-125 (100-125 mMM) ¢ uX TacliopTamH.
2.2 I'mybunomMepsl Mukpomerpuyeckue tuna ['M-100 1 ux nacnopra.
2.3 Hytpomep mukpomerpuueckuiit HM175 u macnopr.

3 Kparkue TeopeTU4eCKue CBEACHUS
K MukpoMmeTprueckuM HU3MEPUTENBHBIM HHCTPYMEHTAM  OTHOCSITCSA
MukpomeTpsl THna MK s HapyXHBIX HM3MEpPEHHM, MHUKPOMETPUYECKHUE
HyTpomepsl Tuma HM - mtuxmaccsl, riyomHomepbl tuna ['M u crienuanbHble
MUKPOMETPBI JUIsl u3MepeHust ToNuHbI TpyO Tuna MT, nuctos Tuna MJI u ap.
3.1 [TpuHnUn JEUCTBHUS OTCYETHOIO YCTPOMCTBA

(mate onpenencHue)

Pucynok 2.1 — YcTpoiicTBO MUKpOMETpa JUIsl HApPYKHBIX U3MEPEHUIN
(3amoJIHUThL HAMMEHOBAHUE TIO3UITHI )

1 -

2 -
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[Ipy NJIOTHOM  CONPUKOCHOBEHMHM H3MEPUTENBHBIX  IMOBEPXHOCTEH
MHUKpPOMETpa C IOBEPXHOCTBIO M3MEpPSIEMOM JeTaiu MpUcHocodieHue 8 ams
CTAOMIN3ALMY U3MEPUTEIBHOTO YCUIIUs (TPEIIOTKA) MPOBOPAUYUBAETCS, MPU STOM
U3MEpUTETFHOE YCUITUE MUKpOMETpa cocTaisieT 7+ 2 H.

3.2 IlpucnocoOnenue st cTabUIu3aluyi U3MEPUTEIBHOTO YCUITUS ObIBAeT
B JIBYX MUCTIOJTHEHHSIX:

1)
(matp ommcaHwme)
2)
(math omucanue)
3.3 CronopHoe yCTpOUCTBO ObIBAET TPEX TUIIOB:
(matp omucanme)
1)
2)
3)

3.4 MuxkpomeTtpsl UMEIOT IIpeeIIbl U3MEpEeHU

(matp onmcaHue)
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3.5 CunrtblBaHUE NTOKA3aHUN C MUKPOMETpA:!
(3anmcats IpaBUIIo)

1)

2)

3)

PCBYJII)TaTOM ITOKa3aHUA MHUKPOMCTpa

Ha pucynke 2.2 nmoka3aHbl IpUMEPbl OTCUYETOB [10 MUKPOMETPY.

\
N\

31||1||;° 3111111

(|IIII|: (lllli[l
30 36 —456 30 38 —0

T

y
/

35+0,5+0,48=35,98 36+0,5+0,03=36,53
a) 0)
Pucynok 2.2 — CuntbhiBaHHE TOKA3aHUN C MUKPOMETPOB

3.6 OcOOEHHOCTH YCTPOIICTBA MUKPOMETPUUYECKOIO ITyOMHOMEPA:
a) MHUKPOMETPHYECKU rIIyOMHOMEp CITYKHT

(ykazaTh Ha3HAYEHUE)
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0) B oTIMYMe€ OT MHUKPOMETpa TMPH BBUHYMBAHWH MHKPOBHHTA

(TIOPSIIOK CYMTHIBAHUS TIOKA3AHUI)

4 TIpakTUueckas 4acThb
3anganue:
1) nus AByX pasidYHBIX HHCTPYMEHTOB (MHUKpPOMETpaA AJIsS HAPYKHBIX M3MEPEHUI
U MHUKPOMETPHUYECKOTO TIIyOMHOMEpa) ONPEJSIUTh IMOKa3aHUsI HHCTPYMEHTOB
B MMOJIOYKEHUSX, YKa3aHHBIX MPEMNo aBaTesIeM 1 3arucaTh MoOKa3aHus:

2) BBIIOJHUTH MO JAECATb HW3MEPEHHH JABYX JeTajeid, ONpeneiauTh
NPEACIBbHYI0 TNOTPENIHOCTh HMHCTPYMEHTa JUISl IIOJIYYEHHBIX HW3MEpPEHH,
pe3ybTaThl U3MEPEHUI U pacYeTOB 3aHECTH B Tabiuily 2.1

- X, +X,+.+ X,

Cpennee apudmeTnueckoe 3HaUeHUE: X = MM, TJe
n

X n-U3MEPCHHOC 3HAYCHUE, MM,

N -KOJWYECTBO U3MEPECHUU.
X+ X, +..+X, _

X =
10
Y- X+ X+ + X
10
. — . Alim
JlelicTBUTENBHOE 3HAYEHUE UBMEPEHUS X =X T ——— MM

b
Jn
rie X - U3MEPEHHOE 3HAaYEHUE pa3Mepa, MM;
Alim - mpenesibHas MOTPEIIHOCTh CPEACTBA U3MEpPEHUs (yKa3aHa B Macnopre
CpPEACTBa U3MEPEHUS ), MM;
N -KOJWYECTBO U3MEPECHUM.
-, Alim
X=X*t—=
n
—  Alim
X=X*tT—=
n

Tabnuua 2.1 - Pe3yabTaThl U3MEPEHHI

CpencrBa Nsmepenust, Mm _
U3MEPECHUA Xi | Xo | Xs | Xa | Xs | Xe | X7 | Xs | Xo | Xuo X
Muxkpomerp
tuna MK
0,01
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BrniBoa:

Jlata OTMeTKa o cgade

5 KoHTpobHBIE BOIIPOCHI

1) Yewm xapakTepHbl MUKPOMETPUYCCKUEC HHCTPYMEHTHI?

2) Ha xakue BUIBI JENIATCA MEKPOMETPBI M KAKOBO MX HazHaueHHUE?

3) U3 Kakux OCHOBHBIX YacTel COCTOUT MUKPOMETP?

4)  JInst 9ero CIy)KUT TPEIIoTKa?

5) Kakumu OBIBAIOT CTOTIOPHBIC YCTPOMCTBA?

6) UYemy paBHa IIeHA JCIICHUS MUKPOMETPHUUICCKHX HHCTPYMEHTOB?

7) Kak  mpoW3BOOUTCS ~ YTEHHWE  ITIOKa3aHUH HA  MHKPOMETPUYECCKHUX
UHCTpyMEHTax?

8) KakoBa pa3Huiia B UTCHUH MMOKa3aHUH Y MUKPOMETPHUECKOIO IITyOHMHOMEpA 1
MUKPOMETPA JIJIsi HAPYKHBIX U3MEPEHUM.?

9) KakuMm J0KHO OBITh M3MEPHUTEIHHOE YCHINE MUKPOMETpa?

Pabora Ne3
I1ockonapasuiejibHble KOHIIEBbIEe MePbI JJIMHBI H KAJIUOPbI

1 Ilenb paboTs
1.1 3y4uuTh yCTpOMCTBO MI0CKONAPAIIEIbHBIX KOHIIEBBIX MEP JJIUHbI
1.2 3yunTh yCcTpOMCTBO KAIIMOPOB JJIs TTIAJKUX UIUHAPUYECKUX COCTUHEHUM.
1.3 Hayuutbcst paccyuThIBaTh U COOUPATh OJIOKH MIIOCKOMApAIIEIbHBIX KOHIIEBBIX
Mep JUTUHBI.

2 IIpuHaMJIeKHOCTH

2.1 HaGopbI mockomnapanienbHbIX KOHIEBBIX MEP JUIMHBI U UX MacIopTa.

2.2 Kectkue kanuOpbl CKOOBI U MPOOKHU.

2.3 Perynupyembie KauOpbI-CKOOBI.

2.4 HopMaTuBHBIE TOKYMEHTHI
I'OCT 9038-90. Mepbl JIMHBI KOHIIEBBIE MIIOCKONapalleabHble. TexHuueckue
YCJOBHSL.
I'OCT 24851-81. KanuOpsl riagkue s HUIMHAPUIECKUX OTBEPCTUN U BAJIOB.
I'OCT 4119-76. HaGopb!l npuHAAJIEKHOCTEN K TJIOCKONApaIeIbHbIM KOHIIEBBIM
Mepam JIJIUHBI.
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3 KpaTkue TeopeTUuuecKue CBEICHHS
3.1 I1nockonapaienbHble KOHIIEBbIE MEPHI JJIUHbI
[InockomnapannenbHbie KOHIIEBBIE MephbI JUTUHBI CIIy’Kat

(yka3aTp Ha3Ha4eHHE)

[InockomapasienbHble  KOHUEBBIE MEpbl  JUIMHBL  UMET  Qopmy
OPSIMOYTOJIBHOTO TMapajuiefienunesa — IUIMTKH C JBYMSI TUIOCKMMH B3aHMHO
napajuielIbHbIMM HM3MEPUTEIbHBIMUA MOBEPXHOCTSIMU. Ha miamTkax mapkupyercs
HOMUHAJIBHBINA pazmep (WU CPEIUHHBINA pa3Mep).

Homunanbnbiin pasmep (cpenuHHBIM pa3mep)

(matp ompexneneHue)

usmepumeribHas rosepxHocmb

cpeduHHas OnuHa

Pucynok 3.1 - [InockomnapanienbHas KOHIIEBast Mepa JITTMHbBI

[Iputupaemocts

(maTh ompenerncHuE)

Kiaccsr TOYHOCTH KOHIIEBBIX Mep

(yxazath)
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OO6pas1oBbie KOHIIEBbHIE MepbI

(Ha3zHauyeHue)

Pabouue KOHLIEBBIE Mepbl

(Ha3HaveHue)

KoHr1ieBbie Mephl IJIMHBI KOMIUIEKTYIOT B HAOOPHI TaK, YTOOBI MOXKHO OBLIO
COCTaBUThH OJIOKU M3 BO3MOKHO MEHBIIIETO KOJIMUECTBa Mep.
3aIuTHBIE MEPBI

(Ha3HAYEHWE)

JIJIsT COBMECTHOTO HCIIOIb30BaHUS C KOHIIEBBIMH MEpPaMHU BBITYCKAIOT
cnenuanbibie npucnocodnenus (I'OCT 4119-76). bnokom Mep, 3axaTbiM B
CTpYOILIMHE U 3aKPEIUIEHHBIM MO CTOPOHAM CHENHATbHBIMU OOKOBHKAMHU, MOYKHO
U3MEPATh OTBepcTHs (puUcyHOK 3.2a) wiu Banbl (pucyHok 3.26). Ecmu ke
WCIIOJIb30BaTh LIEHTPOBOM M YEPTUIIbHBIA OOKOBUKH, TO MOXHO IPOBOJUTH
BBICOKOTOYHYIO Pa3MeTKy (PHCYHOK 3.2B).

610K KOHUEBbK Mep 610K KOHUEB8bX Mep 610K KOHUEBbX Mep

D O 1D 6 (D =

| N |

A

\ cmpybuuHa | 7 § T cmpybuuHa
Vo W depmurka
N/ Bokosuku N\ / 6OKOBUKU UEeHMPoeoU BOKOBUK
a) 0) B)

Pucynok 3.2 - [Ipucniocobsenus Juisl IIIOCKONapayIeIbHbIX KOHLIEBBIX MEP JUTHHBI

JIBa IIpaBujia pacdycra OJ10Ka KOHIIEBBIX MEp:
(3ammcarth)

1)
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2)

3.2 KanmuOpsl rinagkue a1 MWIMHAPUYECKUX OTBEPCTUH U BaJIOB

Kanubpst
(maTp ompenerncHue)
IIpenenvHbIe KaJIUOpBI
(3amMcaTh Ha3HAUYEHUE)
KonTpoub IAAMETPBI BAJIOB
(omucath yCcTpOCTBO)
KonTpoib JUaMETPOB OTBEpPCTUI

(ommcatpb yCTpOHCTBO)
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B npouecce sKcmlyatauuM SKECTKHE KaJIUOPBI

1)

4 ITpakTrueckas 4acTb
3amanue: NS yKa3aHHOTO TPEMoJaBaTeyieM pa3Mepa paccuuTarh U coOpath OJ0K
KOHIIEBBIX MEP JIJTUHBI.

W3HALIMBAIOTCA, a
peryJimpyeMble 4acTO NPUXOAUTCS HACTpPauBaTh, NOITOMY 4YEpe3 ONPEACIICHHBIC
IIPOMEKYTKA BPEMEHU MX HYKHO MpoBepsATh. KanuOpbl MpoBEpsIIOT C MOMOIIbIO
KOHTPKaJIMOPOB, BBICOKOTOYHBIX YHHBEPCAJIbHBIX CPEJICTB H3MEPEHUS WIN C
IOMOILBIO TUIOCKOIIAPAJIEIbHBIX KOHLIEBBIX MED JUIMHBI.

2)

[Topsiiok BBITOTHEHUS 3aJaHUS.
Ta6muna 3.1 - Pe3ynbrarsl pacuera

Pazmep OJi0ka,
MM

1

BAPHUAHT

2

BAPUAHT

3

BAPHUAHT

1

BAPHUAHT

2

BAPHUAHT

3 BapuaHT

1) IlepBas mepa

OcraTtok

2) Bropas mepa

OcTtatok

3) Tperps Mepa

Ocrarok

4) YerBepras
Mepa

OcraTtok

5) Ilaras mepa

Ocrarok

Bcero
0JI0Ke

Mep B

BrniBoa:
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Jarta OtmeTka o cnaue

5 KoHTpOabHBIE BOIIPOCHI
1) Kaxkoe Ha3HaUYEHUE KOHIICBBIX MEP JUTUHBI?
2) Yto Takoe CpeIMHHBIN pa3Mep KOHIIEBOH MEphI JJTUHbI?
3) B uem 3akiro4aercsi CBOMCTBO MPUTUPAEMOCTH?
4)  Ha xakue KJIACChl IO TOYHOCTH JICNIATCS KOHIIEBBIC MEPbI?
5) Kakoe Ha3HaueHHE 00PA3IOBBIX M PAOOYUX KOHIIEBBIX Mep?
6) s dero mpemHa3HA4YSHBI 3al[UTHBIE MEPhI U YEM OHHU OTJIMYAIOTCS OT
OCTaJIbHBIX Mep?
7) C xakoil TeNpl0 TPUMEHSIOTCS CICHUAIbHBIE NPUCIOCOOJICHHUS K
IUIOCKONapaJuIeTbHBIM KOHIIEBBIM MepaM JJTUHBI?
8) Uro Takoe kamuoOp?
9) Ilpu xakoM THUIIE POU3BOJICTBA UCTIOIB3YIOTCS KaTHOPHI?
10) Kaxkoe uzaenue cuuTaeTCs TOIHBIM MIPU KOHTPOJIE MPEICIbHBIME KaauOpamu?
11) Koraa uCroabp3yrOTCs HEMOIHbIC KaTHOPBI-IIPOOKN?
12) Kaxue BHEUTHHE OTIMYMUS MPOXOTHON U HEITPOXOAHOM yacTel KamuOpoB?
13) Jyst KOHTPOJISA KAaKUX U3JCIHN UCTIONB3YIOTCS PEryIHupyeMble KaauOpbl?
14) Kakumu cpecTBaMH U3MEPEHUI KOHTPOIHMPYIOT Pa3Mephl KaaruOpoB?
PaGota Ne4
N3yyeHue MeTPOJIOrHYEeCKHUX XapaAKTePUCTHK TEPMOMETPOB

1. Ileap pa6orbl. OCBOUTH METOJBI CHUCTEMHOTO aHaliM3a M OOOCHOBAHUSI
pelIeHnu Mpu Mo00pe TEPMOMETPOB U METOJIOB U3MEPEHUSI TEMIIEPaTyPHI.

2. KpaTkue TeopeTndeckue cBeeHHsI
B 3aBucumoctu oT pu3nUecKkux CBOMCTB, MOJOKEHHBIX B OCHOBY IIPHUHIIMIIA
JEUCTBHUS MPUOOPOB U M3MEPEHUS TeMIIepaTyphl, IPUOOPHI MOKHO Pa3JeIUTh
Ha CIeAylolMe Tpynmnbl: MexaHudeckue (pUCYHOK 6.1); MaHOMeTpUYecKue
(pucyHok 6.2); TepMOMETpPbI CONPOTUBIEHUS (PUCYHOK 6.3); >KUIKOCTHBIE
(pucyHok 6.4), TEpMOIJIEKTPUUYECKUE TEPMOMETpPHI (PUCYHOK 6.5); omTHuecKue
niu uHppaxkpacHslie (pUCYHOK 6.6) TepMOMETPHI (MOANMUIIUTE PUCYHKH HUKE).
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Pucynok 6.1 - Pucynok 6.2 - Pucynok 6.3 -

Pucynoxk 6.4 - Pucynoxk 6.5 - Pucynoxk 6.6 -

3. IIlpakTnyeckas 4acTb

3.1) IIpuGopsl u marepuansl. JlabopaTopHblii pTyTHBIM Tepmomerp TJI-2;
ontuueckuii nmupomerp TemPro 300; tepmomnapa ¢ 1uGPOBBIM HHAUKATOPOM
MS8229 MASTECH; eMKOCTb C BOJIOM, HarpeTou 10 Temmnepatypsl Boiiie 60°C.

3.2) Ilopsimoxk mpoBeaenust pabotel. CoOnrojasi mpaBuiia TEXHUKHU
0€30IacHOCTH MPOBECTH H3MEPEHUsT TEMIEPaTypbl BOABI TPEMs pa3HbIMU
TepMoMeTpaMu. OIpeaennTh MakKCUMalbHOE 3HAYEHHE PACXOXKACHUS MOKa3aHWUN
U3Y4YaeMBbIX TEPMOMETPOB (y HCIIPaBHBIX TEPMOMETPOB PACXOKJIECHHUE HE JIOIHKHO
npeBeimath  1,5°C).  I[lpoBecTn cTaTUCTHYECKYyI0 00pabOTKYy pe3yJbTaToB
UCCIIEIOBAHUM MO0 METOJAMKE, ONMCaHHOU B pabore 1 wiu 2 (Hampumep, cTp. 16).
3anoaHuTh Tabnuiy 6.1.

Tabnuua 6.1 - Pe3ynbTaThl U3MEpEHMI

o1
Cpencrea H3mepenus, °,

HU3MEPCHUS X1 | Xo| Xs | Xa| Xs | Xe | X7 | Xs | Xo | Xuwo

>
a
>

TJI-2

TemPro 300
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Tepmomapa

o=

o2 =

BeiBOA:
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3.3) MeronoM NOCTPOEHUS MHOTOKPUTEPHATIBHOM OLIEHOYHOW MOJAENIN
BbIOpaTh ONTUMAJbHBII BapuUaHT CPEACTBA W3MEPEHUsS TEMIEpaTypbl Harpena
MOJIOKA MpHU €ro JJIMTEIbHON nactepu3auud. MakcumanbHas TeMIlepaTypa

HarpeBa Mojoka 65°C.

Tabnuma 6.2 - VicxoaHbie TaHHbBIE JJIsl CPABHEHUSI TEPMOMETPOB

Tun cpencrea

Knacc

TOYHOCTH, Km

CroumocTs 1],

Ilena nenenus t,

M3MEpEeHHs pybnei C
%
JlabopaTopHBbIil pTYTHEIH
0,5 800 1,0
tepmometp TJI-2
Ontuyeckuid MUpoMeTp
1,5 1500 0,1
TemPro 300
Tepmomnapa ¢ uu@poBbIM
P P b 1,0 1200 0,5

UHIUKATOPpOM

[IpumeHsis METOJ MOCTPOEHUSI MHOTOKPUTEPUATIHLHON OLIEHOYHOM MOIENH,
0 WCXOAHBIM JaHHbIM (Tabnuma 6.2) BHIOpaTh ONTHUMANBHBIA BapUaHT
TEPMOMETPA NPUMEHHUB CUCTEMY LIKaJl, IPUBEJCHHBIX HA PUCYHKE 6.7. 3aNI0JIHUTH
Tabnuiy 6.3 U cenaTh COOTBETCTBYIOLIEE 3aKIIOUCHHE.
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K. %

S
8

Bag

0o

-

500

a7

a5

a5

10
i or

Pucynox 6.7. MHOroKpuTepHaibHas OLEHOYHAS] MOJIENb.

Tabnuna 6.3 - Pe3yiabTaT CpaBHEHHS] TEPMOMETPOB

Tun cpencraa

U3MEpEHUs

JlaboparopHsbrit
PTYTHBIA TEPMOMETP

Onrnyeckui

TIL2 MTUPOMETP

Tepmormapa ¢
U POBEIM
UHJUKATOPOM

[Tnomans (Sj) purypsl, Mm

2

[Tnomaas(Si) uaeaabHOro
BapHaHTa, MM

OO600111eHHBIN KpUTEpHit
PaCCTOSIHUS K LI /]

SJ'.
H; :S_i’ H; 21
BriBona:
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Jlata OTMeTKa o caade

4. KoHTpO/IbHBIE BONIPOCHI

1) OxapakTepu3yiTe eIUHHUIIBI K3MEPEHHS TeMIepaTypbl: rpanyc Llenbens,
KensBuna, @apenreura.

2) Yto Takoe macrepu3anus?

3) Kakwue BUIBI TEPMOMETPOB BHI 3HaeTE?

4) JlaliTe KpaTKyr XapaKTePUCTUKY MEXaHUICCKHX TEPMOMETPOB.

5) JlaiiTe KpaTKyto XapaKTePUCTHUKY MAHOMETPUICCKUX TEPMOMETPOB.

6) JlaiiTe KpaTKyto XapaKTepUCTUKY TEPMOMETPOB COIPOTHUBIICHHUS.

7) JlaiiTe KpaTKyto XapaKTepUCTHKY TEPMOIICKTPHUECKUX TEPMOMETPOB.

8) JlaiiTe KpaTKyI0 XapaKTePUCTUKY ONTHUYCCKUX (MHPPAKPACHBIX)
TEPMOMETPOB.

9) [MosicHUTE CYyTh METOJIa MHOTOKPUTEPHAIHLHOTO BBIOOpA.

10) daiite onpenenenne 0000MICHHOTO KPUTEPHS PACCTOSHUS K LCIIH.
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PaGota No5
N3mepeHue KeCTKOCTH BOAbI

1. Heab padorbl. M3yueHue s3Kcrpecc-MeTOIOB OMPENEIICHUS KECTKOCTH
BOAbl M TMOJYyYEHHE MPAKTUUYECKUX HABBIKOB B NPUMEHEHUH METOAMK
CTaTUCTHYECKOU 00pabOTKU Pe3yIbTaTOB U3MEPEHHI.

2. KpaTKne TCOPETUYIECCKUEC CBCACHUA

Hopmamuenvie mpedosanusn u pekomeHoayuu

- PexoMengauuu BCeMHPHOHM OpPraHU3aAlUM 3APABOOXPAHEHUS
(BO3) nyist nuTHEBOM BOJBI:

- kamprui — 20-80 mr/it;

- maraui — 10-30 mr/i;

- JIIs1 ’KECTKOCTH KaKoN-JIM0O0 PEKOMEH/IyEeMOM BEJIMYMHBI HE MPEIJIaracTcsl.

— Poccuiickue HopmaTuBHbIe JoKyMeHThI (CanlluH 2.1.4.1074-01 n
I'H 2.1.5.1315-03) nyist nuTheBOM BOJbI PEerJIaMEeHTHPYIOT:

- KaJblIU — HOPMATUB HE YCTAHOBIICH;

- Maraui — He 6osee 50 mr/i;

- JKECTKOCTb - He Ooiee 7°K.

- HopmaruB ¢u3M010rH4ecKOil MOJTHOUECHHOCTH OYyTHJIMPOBAHHOMN
Boabl (CanlluH 2.1.4.1116-02):

- xanbIuu — 25-130 mr/mn;

- Maruui — 5-65 mr/i;

- ’)kecTKOoCTh — 1,5-7°0K.

Memoowvl ycmpanenus ycecmKkocmu 600bl

~ Tepmoymsiryenne (KUMSYECHHE) YCTpPAHSET TOJbKO BPEMEHHYIO
(kapOOHATHYI0) )KECTKOCTb.

- PearenTHoe ymsiryeHue. MeToJ OCHOBaH Ha JOOABJICHHH B BOIY
KaJbIuHUpOoBaHHOU cobl Na,CO3 mu ramenoi u3sectu Ca(OH)s,.

- KarunonuposBanmue. Meton OCHOBaH Ha  HCHOJIb30BAHUHU
MOHOOOMEHHO! rpaHyJIMPOBAaHHOM 3arpy3KH (4alie BCEro MOHOOOMEHHBIE CMOJIBI).

- OoOpaTtHblii ocMoc. MeToa OCHOBaH Ha MPOXO0XKAEHUHM BOJBI YEPE3
NOJIyITPOHUIIaeMble MEMOpPaHbI (KaKk MPaBUIIO, MOJTUAMUIHBIE).

- Juekrpoauanu3. OCHOBaH Ha YyJaJ€HUU U3 BOABI COJIEH TMOJ
JNEUCTBUEM AIEKTPUUYECKOTO TOJIA.

~ Juctninsuus. [TonHas ouncTka BOJIbI OT COJIEH KECTKOCTA METOJIOM
WCIIAPEHHUS C TIOCIIENYIONIEH KOHECHCALNE.

Oobopyoosanue 013 IKCnpecc-oueHKU HeeCmKOCmU 600bl
Ilepenocunoit ananmmuzatop TDS-merp (puc. 7.1) npenHazHaueH s
U3MepeHus oOIlero KoJnYecTBa yacTull (MUHEepanu3anus BOJbl), pACTBOPEHHBIX B
Boze coneit (TDS - total dissolved solids) Ha onmWH MUJUTHOH YacTHI] BOJBI - PPM
(parts per million), a Takxe u Temneparypsl BoAbsl. TDS-MeTp npenHa3sHaueH s
OBITOBBIX M NPO(ECCHOHATBHBIX LeJied HM3MEpPEHUs] COJIECOAEPKAHUS U
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TEMIEPATypbl BOABI B CHUCTEMaxX BOJOMNOATOTOBKM M OYHUCTKHA BOJBI JJIS
THAPOTIOHMKY, aKBapHyMOB, OacCEeHOB, a Tak)Ke aHajiu3a MHUTHEBOW BOJBI B
CKBQXMHAX W KOJOAIAX, MPUMEHSAEMOW IJi TOEHHS CEIbCKOXO3SIICTBEHHBIX
YKUBOTHBIX U IPUTOTOBJICHUS TUIIEBBIX TPOTYKTOB.
Paboma ¢ TDS-mempom

— CHUMUTE 3allIUTHBIN KOJIMA4yOK.

- Bxnrounte npubop HaxatueM kHonku ON/OFF.

- OnycTuTe B )KUAKOCTh JO MAaKCUMaJIbHOTO YPOBHS (5 cM).

- Crnerka nomemmuBaiTe st n30aBJIE€HUS OT BO3YIIHBIX MTy3bIPHKOB.

— JoxauTtech crabunu3anuu mnokasaHuil (mpuMm. 10 cekyHI), HAKMUTE
kHonky HOLD mj1s1 3annomMmyuHanus pe3yiabTaToB.

— Muratomumii curnan «x10», o3HauaeT HEOOXOAMMOCTh YMHOXKECHUS
pe3yibrara Ha 10.

- [Tocne WCHOJIB30BaHMS CTPSIXHHUTE OCTATKU JKHIKOCTH M 3aKpOMTe
3aIIUTHBINA KOJIMAYOK.

OTtcek anemeHToB  KHonka KHonka KHonka
nUTaHus Hold Temp Bkn/Bbikn

\’ \ | / . CeHcop

»_. _— . — Fes

o
28 2
2 HEH Y% '
EE a
LCD gucnnet Eginn(;n NOrpy>XeHMs

£-eaT

II201

I A

==K

v . > . -

Pucynok 7.1. TDS — metp

3. IlpakTn4yeckas 4acThb

3anoaHuTh Ha )2 o0ObeMa NIEBSATh MEPHBIX CTaKaHOB BOJOW: TpU CTaKaHa
BOJOI W3 LEHTPAJbLHOW CeTH BOJOCHAOKEHHMS; TpU CTaKaHa MHHEPAJbHOM
BOJIOM; TpU CTakaHa BOJON OYMINEHHOW B cucTeMe 00paTHOro ocmoca. B
KaXJIOM CTaKaHE MPOBECTU 3aMEpPbl C TPEXKPATHOM MOBTOPHOCTHIO. 3arOIHUTH
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tabmuiry 7.1. [IpoBecTr cTaTUCTUYECKYIO 00pabOTKY pe3yiabTaTOB MCCIEIOBAHUN
0 METOAWKE, omucaHHoM B pabdore 1 wimm 2. CpaenaTh 3akiIOY€HUE IO

pe3yjibTaraM aHajin3a.

Tabmuna 7.1 — Pe3ynbTaTsl M3BMEpEHUS )KECTKOCTU BOJBI

Bonma u3 cetn

Bogpa, ouniennas

MunepanbHas B CUCTEME
Ne onpiTa LIEHTPaJIbHOTO
BOJA o0OpatHOTO
BOJIOCHAOXKEHUSA
ocmoca
1
2
3
4
5
6
7
8
9

Cpennee 3HAUYCHHE
U3MEPCHUsSI Xcp

pE3yJIbTaTOB

CpeHee KBapaTHYHOE OTKJIOHEHHE O

AbcomoTHas onmbKa n3mMepeHuit 4

OtHocuTeNbLHAA
U3MEPEHUN M

MOTPEITHOCTb

o1 =

o2 =
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my; =
ms =
BoiBoa:
Jlara OTtMeTKa 0 craue
4. KoHTpOJIbHBIE BONIPOCHI

1. KakuM HOpMaTHBHBIM JOKYMEHTOM PETJIAMEHTUPYETCS KadeCTBO
IMUTHEBOU BOJIBI?

2. KakuM HOpMATUBHBIM JOKYMEHTOM pErIaMEHTUPYETCA KECTKOCTh
IMUTHEBOU BOJBI?

3. [lepeuucnure U OXapakTEPU3YWUTE METOAbl YCTPAHEHUS KECTKOCTHU
BOJIBI.

4, Uto Takoe cpeaHee KBAAPATUYHOE OTKJIOHEHUE H3MEPSIEeMO
BEJIMYNHBI?

5. Uto takoe TDS-meTp?

6. B kakux enununax TDS-MeTp uzmepsieT )KeCTKOCTh BOJIbI?

1. ITepesenute 1 °JK B equHUIIBI ppm.

8. KakoBa mnpenenbHas KeCTKOCTh NUTheBOM Bojabl 1o CanlluH
2.1.4.559-967?

CITMCOK PEKOMEHJIYEMOM JINTEPATYPBI
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http://znanium.com/bookread2.php?book=493233

Kpurepuu ouenku:

- OLEeHKAa «OTJIHYHO» BBICTABJSAETCHA CTYJEHTY, €CJIH OTYET IO
IPAKTUYECKOM padoOTe BBINOJIHEH IOJHOCTBIO, BCE TEXHHUYECKHE H3MEPEHHS U
CTaTHUCTHYECKasi 00paboTKa pe3yslbTaTOB U3MEPEHUS BBIIIOJIHEHBI BEPHO, CTYJIEHT
JaeT pasBEpHyThie OTBETHI Ha 80% KOHTPOJIBHBIX BOIPOCOB, NPUBEACHHBIX B
paboueii TeTpajy.

- OIEHKA «XOpPOLI0» BbICTABJAETCH CTYAEHTY, €CJH OT4YeT [0
MPAKTUYECKON paboTe BBIMOJHEH IOJHOCTHhIO, BCE TEXHUYECKUE H3MEPEHUS U
CTaTHCTHUYECcKasi 00paboTKa pe3ysIbTaTOB U3MEPEHHS BHITIOJHEHBI BEPHO, CTYJEHT
JaeT pa3BEpHyThie OTBEThI HAa 60% KOHTPOJIBHBIX BOIPOCOB, NMPUBEACHHBIX B
paboueii TeTpau.

- OLICHKA «yI0BJICTBOPUTEJIbHO» BbICTABJACTCH CTYAEHTY, €CJIH OTYET
[0 MPAKTUYECKON pabOTe BBINOJHEH MOJHOCTHIO, BCE TEXHUYECKUE U3MEPEHUS U
CTaTHUCTHUYECKas 00paboTKa pe3ysbTaTOB U3MEPEHUS BBIIIOJHEHBI BEPHO, CTYJAEHT
naeT KpaTkue oTBeThl Ha 50% KOHTPOJBHBIX BOINPOCOB, MPUBEIECHHBIX B pabouei

TeTpaju.

- OlleHKA «HEYA0BJIEeTBOPUTEIbHO» BbICTABJISIETCSH CTYEHTY, €CJIH OTYET
M0 TIPAKTUYECKON pabOoTe BBHIMOJIHEH YaCTUYHO, TEXHUYECKUE H3MEpPEHUs U
cTaTHCTHYecKasi o0paboTKa pe3yjbTaTOB M3MEPEHUS BBHITIOJHEHBI C OIMIMOKaMH,
CTYJIEHT 3aTpyJHSETCS NaTh KpaTkue oTBeThl Ha 50% KOHTPOJBHBIX BOMPOCOB,
MPUBEJICHHBIX B paboueil TeTpaiu.
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4.3. Keiic-3agauu

Keiic-3agauun nmo qucuumanne OI111.03 Merposiorust U ctaHaapTh3anus

(HaHMeHOBaHHe Z[I/ICHI/II'IJ'[I/IHBI)

K pasneany 1 - MerpoJsiorus
Bcee Kelic-3anaun pemarores KOMaHA0M CTYAEHTOB C IPUMEHEHUEM METOJIA

«WM03206020 WIMYPMQ.

«Mo3zzo60t  wmypm» («mo3206asa amaka») TPEACTABISIET  COOOM
Pa3HOBUAHOCTh TPYIIIOBOM JUCKYCCHM, KOTOpas XapaKTepU3yeTCsl OTCYTCTBHUEM
KPUTUKUA TIOUCKOBBIX YCWIHH, COOpOM BCEX BapUaHTOB PEIICHUH, TUIOTE3 U
MPEIOKEHUM, POXKIICHHBIX B MPOLIECCE OCMBICIEHUS KaKOM-TUO0 MpoOJieMbl, UX
MOCJIEAYIONIUM  aHAJU30M C TOYKH 3pPEHUS TMEpPCIEKTUBBI  JajdbHEUIEro
WCIIOJIB30BaHUsl WIM Pealn3allii Ha TpakTUke. «Mo32060it wimypm» BKIIOYACT
TPU OTama: MOJATOTOBUTENBHBIN, ATall TEHEPUPOBAHMS HJICH, ITall aHaIM3a U
otieHKH uzei. [IpoaomKUTeNbHOCTh «MO3TOBOTO ITYpPMay, KaK IPABUIIO, HE MEHEe
1,5-2 yaca.

Ilpu pazpabomke coodeprcanusn Keicoe (KOHKPEMHBIX CUMYayuil)
ciedyem cobawoams ciedyougue mpeodosanusn K yueoOHomy Keucy:

— KeHc JOJKEH OMUpPaThCsl Ha 3HAHUSI OCHOBHBIX Pa3/iesioB IUCIUIUINHBI,

— Kelic TOJKEH co/iepKaTh TEKCTOBBIN MaTepual (ONKUCaHue) U APYyTHe BUJIbI
nonayn nHpopmanmu (TabauIsl, TpaduKy, AMArPAMMBbI, HIUTFOCTPAIIUH H T.

1.).
— Keic He OJKEH coiepkKaTh IpsiMoil popMyITHPOBKH MPOOIEMBI;
— Keiic T0JKEH ObITh HAMCAH MPO(PECCUOHAIBHBIM S3bIKOM;
— KeHC J0JKEH ObITh OCHOBAH Ha peaJIbHbIX MaTepHasax.
3anaunme (s1):
1. MeTogoM mNOCTPOEHHS] MHOTOKPHUTEPHAIBbHON OLEHOYHON MOJe/u
BbIOpaTh ONTHMAJIbHBI BapHMAHT CpPeACTBA H3MEPEHHMsl TeMIepaTyphbl.
MunumajibHas TeMIepaTrypa oxJaxkaeHus cocrasiser — 10 °C

Tun cpencraa Knacc Croumocts 11, Ilena
M3MEPEHHS Tounoctu, K1% pyOneit nenenns t, °C
JIabopaTOpHBIil pTYyTHBIH
0,5 800 1,0
tepmometp TJI-2
OnTHueckuil TUPOMETP 1,5 1500 0,1
Tepmormapa ¢ udpoBbsIM 10 1200 05
WHINKaTOPOM
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2. Ilpn u3MepeHuM TeMIepPATYPHBIX NAPAMETPOB NMPOAYKIUU NPOBECTH
CTATUCTUYECKYIO 00padoTKy pe3yabTaToB U3MepeHuil, BbIOpaTh
ONTUMAJILHBIM JOBEPUTEJNbHBIM MHTEPBAJ, a TaKXKe M0 I[0KAa3aTe/I0
OTHOCHUTEJIbHOM OIIMOKH H3MEpPeHuil omnpeaejuTbh TPedyeMyld KPATHOCTh
NMOBTOPEHUI MPHU U3MEPEHUH MAPAMETPOB.

[Tpu cratuctuueckor o6paboTKe pe3yabTaTOB H3MEPEHUN HEOOXO0IUMO:

1. Onpenenuts cpeHee 3HaYEHUE Pe3yIbTaTOB U3MEPEHHS:
n

>X,
1
NI = X+ X, +.. 4+ X,
cp - (l)
n n

rie X, — CpeiHee 3HaUCHUE pe3yIbTaTOB U3MEPEHMS;

Xi — I-e 3HaUeHUe pe3yJIbTATOB U3MEPCHHUS;

N — KOJINYECTBO U3MEPECHUMU.

2. Paccuurats cpefnee KBaipaTHuHOE OTKIIOHEHHUE G 10 (hopMyJIe:
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n

2
2 (Xi=X,,)
o = \[4Z 5
N1 (2)
CpenHee KBaJpaTHYHOE OTKIIOHEHHE XapaKTEPH3yeT CPEIHEE OTKIIOHEHUE BCEX

COCTaBJISIIOIIMX BapUALIMOHHOI'O Ps/ia OT CPEAHEN apu(PMETUUECKON BETMUMHBI.

3. OnpeaenuTs aOCOIOTHYIO OLTUOKY U3MEPEHUIN:

A=0o-t (3)
rae A - abcomroTHas omnOKa U3MEPECHUH;
t — koappunment CTproeHTA.

Koaddumuent Cteronenta onpenensieTcss u3 Ta0uipl | B 3aBUCUMOCTH OT
qrcia cTeneHel cBo0o bl K=N -1 1 BEpOsITHOCTH JOBEPUTEIBHOTO HHTEPBAJA p,
KOTOPBIN BEIOMPAET CHEUATUCT, IPOBOASILNUNA U3MEPEHHUS.

Tabmuua 1. 3nauenue koadduitmenta CTbro/IeHTa B 3aBUCUMOCTH OT
BEPOSITHOCTH U YKCJIA CTETICHEH CBOOOIBL.

k BepositTHoCTB P

0,6 0,7 0,8 0,90 0,95 0,98 0,99 0,999

1 1,38 2,0 31 6,3 12,7 31,8 63,7 636,6
2 1,06 1,3 1,9 2,9 4,3 7,0 9,9 31,2
3 0,98 1,3 1,6 2,4 32 4,5 58 12,9
4 0,94 1,2 1,5 2,1 2,8 3,7 4.6 8,8
5 0,92 1,2 1,5 2,0 2,6 34 4,0 6,9
6 0,90 11 14 19 2,4 31 3,7 6,0
7 0,90 1,1 14 1,9 24 3,0 35 54
8 0,90 1,1 14 1,9 2,3 2,9 34 50
9 0,90 1,1 1,3 1,8 2,3 2,8 3,3 49
4. Paccuutath OTHOCHUTCIIbHYIO IIOT'PCIITHOCTD H3M€p€HHﬁ:
4 0
m X 100% 4)

p

3. IlpoBecTn OuosOrHYecKMil AaHAAM3 MNPOAYKIHMHM H  CIeJATh
3aKJIIOYEeHHEe 0 TOTOBHOCTH NMPOAYKIMH K peajTu3aluu.

[Ipu npoBeneHHr OWOJOTMYECKOTO aHAIM3a U3MEPSIIOT JUIMHY  PBIOBI,
OIPE/IETISAIOT €€ BEC, MO U CTAJMIO 3PEJIOCTU MOJIOBBIX MPOAYKTOB, OEPYT YEIIyIO JUIs
OIpE/ICTIEHHsT BO3PACTa, B HEKOTOPBIX CITy4yasx OMpPENEISIIOT BEC MOJIOBBIX JKENe3 U
OepyT HaBeCKY MKpbI AJIsl ONPEIENICHUS ITIO0BUTOCTH.

JUnHy pBIOBI U3MEPSIOT C TOMOIIBI0 MEPHOM JIOCKM C TOYHOCTBIO 70 1 cM,
OTHOCS K JJIMHE B LIEJIBIX CAaHTUMETpax pbIO ¢ konebanusmu 10 0,5 cM B MEHBIIYIO U
OOJIBIIIYIO CTOpOHBI. Takoil mpueM YIpoIaeT B JaJIbHEHIIEM paclipeieieHue pbid B
psiziax 1o NpUHSTHIM UHTEpBaIaM (Kaccam).
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JmuHy peI0 M3MEpSIOT OT Hayajia phUla JO KOHIA YENIyHHOro TMOKpoBa (y
JIOCOCEBBIX, CUTOBBIX U CEJIbJEBBIX, KPOME TOrO, M3MEPSIIOT JUIMHY JI0 KOHIIA CPEAHUX
JIy4eit XBOCTOBOT'O TUIaBHUKA — JUTHHA TI0 CMUTTY), a y OeCUeNIyHBIX PhIO — OT Havasa
pbLIa 10 HA4aJla CPETHUX JIy4er XBOCTOBOIO IUIABHHKA.

B3BemnmBatoT ppi0y Ha YallleUHBIX WM HMHBIX BeCaX C TOYHOCTBIO 710 1 T jyis
MEJTKUX PBIO, 10 5 T 15t cpeqHuX pbIO 1 10 10 T 17151 KpyIHBIX PhIO.

JI7is1 oripenienieHns Bo3pacTa 0epyT OoT KaxIoi pbiobl 10-15 dvernyit ¢ cepeauHbl
TeJ1a 110l OCHOBAHUEM CIIMHHOIO IUTABHUKA M HaJ OOKOBOI JIMHMEN. 13 OOKOBOM JIMHUN
yenryto Opatb He cremyeT. YemryWkd JODKHBI  ObITh  MPaBWIBHOM  (hOpPMBI,
CBOMCTBeHHOM BUTy. /{0 TOrO, KaK B3SITh YElIylO, €€ 00YIIIKOM CKAJIbIENsI OUUIIIAIOT OT
CIIM3H, TPA3M M MOCTOPOHHMX uemyd. [locie 3Toro 4emyvku IpPUKICMBAKOT HA
COOTBETCTBYIOIIYIO CTPAHUILY YELITYWHON KHUKKH.

VY OecuentyiHbIX pPhIO BO3PACT OMPEACISIIOT MO KOCTHBIM JIydaM TPYIHOTO
IUIABHUKA, IUIOCKUM KOCTSIM TOJIOBBI, OTOJIMTaM, II03BOHKAaM, KOTOpbIE IOCTe
BBICYIIMBAHUS COOMPAIOT JIJIsl XpaHEHHsI B OCOOBIE MAKETHI U CKJIAIbIBAIOT B KOPOOKH.
Bce nanHble OMOJIOrMYECKOro aHaIM3a 3aHOCAT B )KypHAJL.

Kpurepuu ouenku:

- OLEeHKA «OTJIMYHO» BBICTABJACTCHA KOMAaHAE CTYJACHTOB, €CJIH
COCTAaBJIEH NPAaBUJIBHBIA aJITOPUTM pPEUICHUs 3aJa4d, 3aJada peuieHa BEpHO,
NOSICHUTEbHAS 3amucka K 3ajade M ee rpaduueckas 4acTb OGOpPMIICHBI B
cootBetcTBuM ¢ ECKJI, cTynenTsl BianetoT uHpoOpMaImei, CBOOOIHO MOSICHSIIOT
XOJI PELIECHHUs], CIIOCOOHBI CAEaTh MPABUIbHBIE BBIBOIBI.

- OLICHKA «XOPOILI0» BBICTABJIACTCH KOMAaH/Ie CTY/ICHTOB, €CJIM COCTaBIICH
MIPAaBWJIBHBIA AJITOPUTM PELIEHU 3a]1a4H, B JIOTUYECKOM PACCYKJICHUU U PELIEHUN
HET CYUIECTBEHHBIX OLIMOOK, HO 33/ia4a pelleHa HepalMoOHaIbHBIM CIIOCOOOM WU
JIOTNyIIEHO He Oojiee NBYX HECYIIECTBEHHBIX OIIMOOK, MOJIy4€H BEPHBIM OTBET.
[TosicuurenbHas 3amMcka K 3ajadye M ee rpaduueckas 4yacTb O(QOpPMIICHBI B
cootBeTcTBUM ¢ ECKJI, cTyneHTsl BiazneroT uHpopmalueit, cBOOOIHO MOSICHSIOT
XOJ] pelIeHHUs], CIOCOOHBI C/IeTaTh MPaBUIbHBIE BBIBOIBL.

- OLICHKA «yJOBJICTBOPHUTEJBHO» BBICTABJIACTCH KOMAaHJIE CTYICHTOB,
€CJIM 33aJlaHuE€ IIOHATO IIPAaBWIbHO, B JIOTUYECKOM PACCYKIECHHM HET
CYLIECTBEHHBIX OLIMOOK, HO JOMYIIEHBI CYIIECTBEHHbIE OIIMOKH B BBIOOpE
CPEACTB M3MEpPEHMS WIM B MATEMAaTHYECKMX pacyerax; 3ajJaya pelieHa He
MOJIHOCTBIO MJIM B OOILEM BHJE, HO Pe3yJbTaTbl O(POPMIIEHBI B COOTBETCTBUU C
ECKI.

- OLICHKA «HEYJOBJICTBOPUTEIbHO» BBICTABJIACTCH KOMAaH/AE CTY/ACHTOB,
€ClIi 3aJlaHue He IIOHATO, €CThb CYIIECTBEHHbIE OIIMOKH B JIOTHYECKOM
paccy’KJIeHHH, 3a]1aya He peuieHa.
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