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IHeab ocBOeHMSI AMCHMIIJINHBI

[lens mpenogaBaHus TUCUUIUIMHBI SABJSETCS MOJYyYCHUE 3HAHWUM, HEOOXOIUMBIX IS
IJIOJIOTBOPHOM  TBOPUYECKON JesATeabHOCTH OakanmaBpa. Jlucuumimaa «Metposorus,
CTaHJapTu3aus U cepTudukanus» G(OPMUPYIOT TEXHOJOTHYECKOE MHUPOBO33PEHHUE
0akamaBpoOB I WX TPOU3BOJICTBEHHO-TEXHOJOTHUECKOW W MPOCKTHO-KOHCTPYKTOPCKOM
npodheccHnoHaNbHOM e TETbHOCTH.

Mecrto aucuuninnabl B ctpykrype OOII BO

Kypc «Metposorus, cTangapTU3aus U cepTUUKAIIUSI) CBSI3aH C HEOOXOIUMOCThIO
3HAHUW OCHOB OOINE W HEOPraHWYeCKOW XUMHUH, AHATUTHYCCKOW XUMHU U (HU3UKO-
XUMHUYECKMX METOJIOB aHalli3a, OPraHUYE€CKOW XMMUHU, IUPOKOE UCTIOJIb30BAHUE, KOTOPHIX
HE TOJIbKO JTaéT BO3MOXKHOCTh HanbOoJjiee TOUHO BBIPA3UTh TEOPETUUECKHE 3aKOHOMEPHOCTH,
HO W SIBJISIETCS HEOOXOAMMBIM MHCTPYMEHTOM HMX yYCTAHOBJICHHUS. TE€OpETHYECKUE 3HAHUS H
MPAKTUYECKUE HABBIKHA, IMIOJYYEHHBIC CTYJCHTAMH NPU HW3YYECHUHU JIUCHUILIAHBI
«MeTtposiorusi, cTaHAapTU3alUsl U CcepTUPUKAIUL», HOJKHBI OBITh HCIOJB30BAHBI B
MpOLIECCE M3YYEHUS] TMOCIECAYIOUMX UCUUIUIMH: «CHCTEMBI YNPABICHHUS XHUMHUKO-
TEXHOJOTUYECKUMHU  Tporieccamu», «OO0OpyIoBaHHE TIPOU3BOJCTB  HEOPTraHUYECKUX
BEIIECTB», «TEXHOJIOTUs MUHEpPaIbHBIX yJOOpPEHUMH, COJIeH W IIenodei», «XHUMHYecKas
TEXHOJIOTHS HEOPTAaHUYECKUX BEIIECTB.

Komnerenuuu odyuarinerocsi, opmupyemMsbie B pe3yJibTaTe 0CBOCHHUS AUCIUIIIUHBI

B mporiecce ocBoeHMs JaHHOW NTUCHUIUIMHBL y CTyJI€HTa (GOPMUPYIOTCS CIIEYIONINE

KOMIICTCHIIUM:

— obmenpodeccuoHaabHbIe

Konx xoMmmerennuu

HaumeHoBaHue KOMIETEHIIMU

I/IH,Z[I/IKaTOpLI JOCTHIXKCHUA KOMIICTCHIIN

OIIK-5

CriocobeH ocyIecTBIATh
IKCTIEpUMEHTAIbHBIC
UCCIICIOBAaHHS U MCTIBITAHUS 110
3aIaHHOW METOJUKE, IPOBOUTH
HaOJII0/IEHUSI U U3MEPEHUS C
y4eTOM TPeOOBAHMI TEXHUKHU
6e301macHOCTH, 00padaTbIBaTh U
UHTEPIIPETHPOBATH
IKCTIEPUMEHTAIILHBIE TAHHBIE

3-OI1K-5 — 3HaTh TeXHOJIOTHYECKHI Mpoliecc,
CBOMCTBA CBIPbsi, TOTOBOW NMPOAYKIIUH JJIS
OCYIIIECTBIICHUS KCIIEPUMEHTAIbHBIX
HCCIEA0BAHUHN U UCIIBITAHUM OIIBITHBIX
00pa310B MaTepHaIOB 110 33aJJaHHON METO/INKE
V-OIIK-5 — YMeTh BBINOTHATH
9KCHEPUMEHTAIbHbBIE UCCIIEOBAHUS U B
00paboTKe, MHTEPIIPETALMH MTOTyYEHHBIX
HKCHEPUMEHTAIbHBIX JAHHBIX

B-OIIK-5 —Bnaners HaBbIKaMH pa3pabOTKu
periaMeHTa MpOBEACHNUS UCTIBITAHNN HOBBIX
00pa31oB NPOAYKIIUHU C YIETOM TpeOOBaHU
TEXHUKHU 0€3011acHOCTH

— nipodeCCUOHAIIbHBIC

KOI[ KOMIICTCHIIN U

HanmeHoBaHNE KOMIIETEHIIUU

I/IH,Z[I/IKaTOpLI JOCTHIKCHUSA KOMIICTCHIINN

I1K-4

Cnioco0eH ocyIIecTBIsATh
TEXHOJOTHYECKUI MpOoLIecC B
COOTBETCTBHUH C PETIIAMEHTOM U
HUCITIOJIB30BATh TCXHUYCCKUEC
Cpe/CcTBa JIJIsl U3MEPECHHUS

3-I1K-4 — 3Harp TpeboBaHMs,
MpebsABIsieMble K TEXHUYECKON
JOKYMEHTAIINH, ChIPbIO, MaTepraiaM,
norydadpukaram, KOMIUIEKTYFOIITIM U3ETHSIM
Y TOTOBOW MPOIYKLIHH




OCHOBHBIX IIapaMETPOB
TEXHOJOTMYECKOro Ipolecca,
CBOMCTB CBIPbs U IIPOAYKIUU

perIaMeHToM

V-1IK-4 — YMeTh KOHTpOIMpOBAaTh
3P PEKTUBHOCTH PACXOIOBAHUS CHIPbS U
OCHOBHBIX MaT€pHajioB B COOTBETCTBUU C

B-I1K-4 — Biagets HaBBIKAMH
HCIIOIB30BaHUSI TEXHUYECKUX CPEJIICTB IS
M3MEPEHHS OCHOBHBIX MTApaMeTPOB
TEXHOJIOTHYECKOTO MPOIECCca, CBOMCTB ChIPbSI,
MPOIYKIINH U pa3pabaThiBacT TEXHHYECKYIO

JIOKYMEHTAIUIO
I1K-6 Crioco6eH UCToNb30BaTh 3-I1K-6 — 3HaTh HOpPMAaTUBHBIE JOKYMEHTHI IO
HOPMATHBHBIC IOKYMEHTHI 110 Ka4ecTBY, CTAaHAAPTU3AIMU U CEPTHPUKALINH
Ka4ecTBY, CTaHAAPTU3AIUN U MPOYKTOB W U3JICITUI TIPH MPOBEJICHUHN
cepTudUKaAIMU TPOIYKTOB U WCIIBITAHUN U IPUEMKH TTPOTYKIIHH
H3JICIUN, 3JIEMEHTHI V-IIK-6 — YMeTh HCTI0Ib30BaTh HOPMATHBHBIC
SKOHOMHYECKOI'O aHaIn3a B JIOKYMEHTBI 110 Ka4eCTBY, CTaHapTU3ALIUU U
MPaKTUYECKON JeATETbHOCTU cepTudUKAIH TPOTYKTOB H3ACTUH JIJIs
BBISIBIICHUSI IPUYMHBI Opaka B ciiydae
HECOOTBETCTBUS MPOAYKIIMH 110 KAUeCTBY
B-IIK-6 — BiageTs HaBbIKAMU UCITOJIB30BAHMUS
HOPMAaTUBHBIX JOKYMEHTOB 10 Ka4eCTBY,
CTaHIapTHU3AIUH, CEPTHUPHUKAIIUU POJTYKTOB U
MIPUMEHEHHE JIEMEHTOB YKOHOMHYECKOTO
aHaM3a MPHU MPOBEICHUN CTAaHIAPTHBIX U
IOTOIHHATEIBHBIX UCIIBITAHHUI
331!3‘11/1 BOCIIUTAHHUS, p€a/IN3yeMbI€ B pPaMKaxX 0CBOCHUA JUCIHUIIINHDbI
BoBiieuenue B
Hanpasisienue/ C03zlamule Hcnoan3oBanue BOCIUTATEIBHOTO Pa3HOIIAHOBYIO
e o 6ecz::?i(y)liy:;mnx NMOTEHINAJIA Y4eOHbIX TUCIUIINH BHeY4eOHYI0
JesITeJIbHOCTh
Ipodeccuonan | - popMmupoBanue Hcnonp3o0BaHre BOCITUTATEILHOTO 1.Opranuzanus
bHOE U TICUXOJIOTHYSCKOM | MOTEeHIMAaJIa JUCIUTLUINH Hay4YHO-TIPAKTUYECKHUX
TPYyJ10BO€ TOTOBHOCTH K o01enpodeCCHOHAIBHOTO MOTYJISI KOH(EepeHIMit U BCTped
BOCIIUTAHHE npodeccuoHanbHO | IS C BEIYIIUMH
W IesTeNbHOCTH 1O | - (POPMHUPOBAHMS YCTONYHBOTO cHenuaInCTaM:A
n30paHHON HHTEepeca K mpodeccnoHambHOM NpEeANpPUITHI TOpoaa 1
npodeccuu (B15) JeSTeTLHOCTH, IIOTPEOHOCTH B BETEpaHaAMU aTOMHOMU

JOCTH)KEHUH pe3yibTaTa,
MMOHUMaHUS (PYHKITMOHATBHBIX
o0s13aHHOCTEH 1 33124 U30paHHOM
npo¢eCCuOHATBHON IeATETHFHOCTH,
YyBCTBa NMPO(}hecCHOHAITBHOM
OTBETCTBEHHOCTH Y€PE3 BBIITOJIHEHUE
y4eOHBIX, B TOM YHCIIe
MPaKTUYECKUX 3aJJaHu, TpeOyromux
CTPOTOTr0 COOJIIOJICHHS TTPABUIT
TEXHHUKHU 0€3011acCHOCTU U
WHCTPYKLHUH O paboTe ¢
o0opyIoBaHNEM B paMKax
71a00paTOPHOTO NMPAKTHKYMa.

OTpAaCIIH.
2. Opranuzanus u
MpOBEJICHHE
MIPEIMETHBIX OJTMMITHA]T
U y4acTHe B KOHKypcax
po¢eCCHOHAIBHOTO
MacTepCTBa.

3.Yuacrue B
€KETOTHBIX aKIUAX
CTYJICHYCCKUX
CTPOUTENBHBIX OTPSIOB




CTpyKTypa u conepkaHue y4eOHOM IMCUMIINHBI
JlucuunnuHa mpenojaeTcsl CTyleHTaM Ha 7-oM cemectpe. OOmas TpyAOeMKOCTh
MUCIUILIINHBI COCTABIIIET 3 3a4eTHBIe enuHuIbl, 108 ak. gacos.

Kanenaapublid mian

Ne Buabl yueOHO 1eATeIbHOCTH (B
yacax)
P Ne
a T = 2 ATTecTanusa Maxcen
3 o HaumenoBanuepasaesia = 2 23 e.ﬂua MaJIbHBIH
i | (TeMBbI)IUCUUTIJIMHBI e 2 Pasit 0aJLI 3a
e M = 8 2 (opma) azen
bl = S = pas3na
J e = ) <
L = © 3 o
a [ D < [=" A
==} = = = Q
1 1 TeopeTnyecKEOCHOBEI
p 25 | 2 - - | 23
METPOJIOTUH
2 | Usmepenue T-1 o5
mapaMeTPoOB XUMHUKO-
pametp 35 | 2 | 10| - | 23
TEXHOJIOTHIECKOTO
mpoiiecca
2 3 | Crangaptuzanus 24 1 - - 23 T-2 o5
4 | Cepruduxanms 24 1 - - 23
Buja npoMe:KyTOUHOI aTTecTANMU 108 6 10 - 92 3auer 50
Coaep:xaHue JIEKIIMOHHOTO Kypca
TeMblI JIeKIUH. Beero Me::);faﬁq}::xoe
Bonpochl, oTpadaTbiBaeMble Ha JIEKIIHH 1acos obecmeuenme
1 2 3
Teopernyeckue 0CHOBBI METPOJIOTHHI 2 [1-6]

Hcropus ctaHOBIIEHHS METpOIOrun. TeopeTnueckass METPOJIOTHs.
[TpakTHyeckast METpOJIOTUsl. 3aKOHOAATEIbHASI METPOJIOT S
H3mepenne napaMeTpoB XHUMHKO-TEXHOJIO0THYECKOI0 Npouecca 2 [1-6]
M3mMepeHne TeMreparypsl.

W3mepenue nasnenus.Mzsmepenne pacxona.
M3MepeHne KOHIEHTPALIHH.

M3mepenne ypoBHsL.

Crangaprusanus 1 [1-6]
Hasnauenue u Bubl crangaptoB. PazpaboTka u BHeApeHUE
cranapTa.llpaBuia BEINIOJHEHUS CTaHIAPTA.
Cepruduxanus 1 [1-6]
Bunasl ceptuduxaros.

Ceptudunupyromre oprausl 1 TpedoBanus kK HUM.[lopsiiok
POXOXKJICHUS CEPTUDHUKAIIIH.

[ToBTOpHAs cepTUUKALUS

Ilepedyennb 1a060paTOPHBIX padoT

YuedHo-
Tema s1abopaTopHbIX padoT. 3axaHNus,BONPOCHI, Bcero
MeTOoHYeCcKoe
oTpadaTbiBaeMble Ha JIA0OPATOPHOM 3aHATHH 4yacos
olecrneyeHue
1 2 3
TapupoBka TepMonapsl 4 [1-8]




OmnpepencHre MOrPEIIHOCTH U3MEPEHHUS TEPMODIICKTPUIECKOTO 4 [1-8]
npeoOpa3oBatelisi B KOMIUIEKTE CBTOPUYHBIM IPUOOPOM
Onpenencare K03(hHUITHEHTA pACX0/1a KUAKOCTH 2 [1-8]

3aIlaHl/Iﬂ JJIA CaMOCTOSITEJIbHOM paGOTLI CTYACHTOB

YuebHo-
Bomnpoce! 111 caMoCTOATEILHOTOU3Y4eHus (3a1aHusl) Bcerouacos MeToanYecKoe
odecmeyeHue
1 2 3
Teopernyeckue 0CHOBBI METPOJIOTHH 23 [1-6]

HcTopus cTaHoBiIeHUsI METPOJIOruu. TeopeTnieckas METPOJIOTHSL.
[TpakTHyeckast METpOJIOrusl. 3aKOHOAAaTEIbHAsI METPOJIOTUS
[TorpemnocTu u3MepeHus

H3MepeHue mapaMeTPOB XHMHKO-TEXHOJOTHYECKOr0 Mpoiecca 23 [1-6]
M3mepeHne TeMrieparypsl.

N3mepenue nasienusd. M3amepenue pacxona. Mamepenue
KOHIIEHTpanun.M3Mepenne ypoBHsI.

Onpenenenue NorpenrHoCcTd U3MEPEHUS
TEXHOJIOTHYECKUX MTaPaMETPOB

Crangaprusanus 23 [1-6]
Haznauenue u Buabl crangaptoB. PazpaboTka u BHeApeHUE
ctanaapTa.lIpaBuia BEIIOTHEHUS CTaHAPTA.
Cepruduxanus 23 [1-6]
Bunel ceprudukaTos.

Ceptudunupyromire opranbl 1 TpedoBanus Kk HuM.[Topsimok
MPOXOXKACHUS CePTU(UKAIIIH.

[loBTOpHAas cepTuduKanus

KonTpoabHas padora
[Ipenna3zHaueHa sl OUEHKH CaMOCTOSITEIbHOM paOOThl CTYJEHTA MO MCHOJIb30BAHUIO

3HAHWM, TOJYYCHHBIX TIPU CAMOCTOATEILHOM U3YYEHUU TEOPETUUECKUX OCHOB JIUCIUTLIAHBI
JUTS PEIICHUs TPaKTHUeCKuX 3a1ad. KoHTposbHbIe 3a1anus BeuTokeHbI B TOC.

KonTposnbHbIE  3amaHWs  BBHIMOJHSIOTCS ~ WHAMBHIYyAJbHO  TI0  BapUaHTaM,
COOTBETCTBYIOIIUM TOCienHen (mpeamnocneaneit) mudpe mudpa cTyneHTa. 3agaHus Ha
TEOPETUYECKHE BOIMPOCHI M Ha 3aJa4d OMpeNesstoTcs Mo Tabmuie 1, Ha TpaKTHYeCKHe
3amaHus mo tabmuie 2. Hampumep mocnenuss nuudpa HoOMepa 3a4€THON KHIDKKH /7, TOTIA
3aJIaHusI K KOHTPOJIBHOUW paboTe 1Mo HoMepaMm cieayrommume: 7,17, 27.

BremmonnenHas koHTponibHas paboTta cpaercs B jAekaHaT 3a 20 pgHel 10 Havana
sK3ameHalmoHHou ceccunt (o 20 mast, unu 1o 20 nexabps KakIoro roja).

TeopeTnueckas 4acTh
3aoanue. Omeemums Ha onpocwvl u3 maobauysl 1, coenacno eapuanmy (nonocneouetl
yugpe Homepa 3a4emHoll KHUNCKU)

Tabmura 1
Ne BapnanTa 1 2 3 4 5 6 7 8 9 0
1 2 3 4 5 6 7 8 9 10
Ne Bompoca 11 12 13 14 15 16 17 | 18 19 20
21 22 23 24 25 26 27 | 28 29 30




1. ITpuOopsI U1t U3MEPEHUS TEMIIEPATYPHI.

2. IIpubops! 11 u3MepeHus JaBJICHUS.

3. [Ipubops! 15t U3MEpEHUs pacxoaa KUJKUX CPe/l.

4. TIpuGopsb! A1 U3MEPEHUS KOHIIEHTPAIIUU BELIECTB.

5. [Ipubops! 1715 U3MepeHUst ypOBHS KUAKUX CPE.

6. Haznauenue, mopsaoK MOBEPKH M IIPaBWiIa BBITIOJIHCHUS TIOBEPKHU MPHUOOPOB IS
M3MEpEHUS TeMIIepaTyphl.

7. Haznauenue, mopsaoK MOBEPKH M IpaBUiia BBHINOJHEHHUS MOBEPKU MPUOOPOB ISt
U3MEpPEHUS JIaBJICHUS.

8. Haznauenue, mopsI0K MOBEPKH U IpaBWjia BHIMOJHEHUS MOBEPKU MPUOOPOB st
U3MEpEHHUs pacxoa.

9. Ha3znauenue, mopsioK TMOBEPKH W TIpaBWJIA BBHITIOJHEHUS MOBEPKUA MPUOOPOB ISt
M3MEPEHHUSI KOHLICHTPAlUNBEILIECTB.

10.Ha3nauenue, mMopsAaAOK MOBEPKH W TIPABHJIA BBITOJHCHHS MTOBEPKUA NMPHOOPOB IJIS
M3MEPEHUS YPOBHS KUJIKUXCPEI.

11.Bunast norpeurHocteit usmepenusi. 12.Iloctpoenue metposaorundeckoit ciryx0b1 PO.

13.Haznauenne I'ocymapctBenHoro cranmapra u ero crpykrypa (I'OCT)
14.Ha3nauenue otpacieBoro cranaapta u ero ctpykrypa (OCT) 15.Ha3nauenue cranmapta
npeanpusitys u ero ctpykrypa(CTII) 16.HazHaueHune TeopeTHuecKOi METPOJIOTUN

17.Ha3znaueHue npakTU4eCKON METPOJIOTHH

18.Kak opranm3oBaHa ciry>k0a METPOJOTHYECKON aTTECTAllUU CPEACTB U3MEPEHUS Ha
Tepputopun PO.

19.Haznauenue u nopsanok ceptudukammu npoaykiuu. 20.Coxepkanue 1 srtama
cepTU(PUKALNU — 3a0YHOM OIEHKH CUCTEMbI KauecTBa.

21.Conepxxanne 2 sTama cepTUUKANMK — OKOHYATEIBHOW MPOBEPKU U OLICHKHU
CHUCTEMBbI Ka4eCTBA Ha MPETIPUITHH.

22.Comepxanne 3 dTama  cepTU(UKANMA —  HMHCIEKIIMOHHOTO  KOHTPOJIS
CepTUPUIUPOBAHHON CUCTEMBI KaUyeCTBa

23.MeTtonosorusl cucTeMbl MEHEI)KMEHTa KadecTBa Ha mpeAnpustuu. 24.OCHOBHBIC
equHUIBl u3MepeHus: cuctemMbl CU u ux BocmpousBoacTBo. 25.11pou3BoaHbIE €IUHUIIBI
m3mepenus cucteMbl CU W uX BOCHpPOM3BOACTBO. 26.0pranuzanusi METpPOIOTHYECKOM
CITYOBbI IPEATPUITHSI.

27 MexayHapoiHas TpaKkTUYECKas [IKajia TeMIeparyp.

28.MexayHapollHas W MEXKIOCyJapCTBEHHAs CTaHAApTU3alMs, LEId U TMOPSA0K
B3aUMOJICUCTBUA .

29.I1paBuna pa3pabOTKH U YTBEPKICHHS HALIMOHAJIBHBIXCTAHIaPTOB.

30.0cHOBHBIE TOKYMEHTHI B 00JIaCTH CTaHAAPTU3AIUH.

IIpakTHyeckasi 4acThb
Tabmuma 2

Ne BapmanTa 1 2 3 4 5 6 7 8 9 0
(mocnennss mudpa mudpa)




Howmep 3agaun 1 2 3 4 5 6 7 8 9 10
Ne BapuanTa 1 2 3 4 5 6 7 8 9 0
(mpenmocnenussudpa

wrdpa)

Howmep 3agaun 11 12 13 14 15 16 17 18 19 20

3amaga 1. TepModneKTpUUECKHd TEXHOJIOTHMYECKUNA TEepMOMETp cO Mmkonon 0—
200°C, umerommii aGCOMOTHYIO MOrpemHocTs m3Mepenus 5°C, MoKasan psii 3HAYCHHI
u3MepeHHoi Temmepatypsl 15,44, 110 u 187 rpagycoB llenbcus. BerauciauTh 3aBUCUMOCTH
a0COJIOTHOM, OTHOCHUTENHLHOM U MPUBEICHHOW MOTPEIIHOCTH OT PE3yJbTaTa M3MEpPEHUS.
Pe3ynbTaThl npeacTaBuTh B TAOIMYHOM U Tpaduueckoii popme.

3amaya 2. MaHomeTpoM kjacca ToyHocTtd 2,5 co mkanoit 0-10MIIA wm3mepeHbl
3HadeHus gaBienus 1; 4,5; 6,8m 9 MIla. BpluncianTe 3aBUCHMOCTH aOCOJIIOTHOM,
OTHOCUTENBHOM W NPUBEACHHONW NOTPEHIHOCTHM OT pe3yJibTara u3MepeHus. Pe3ynbrarsl
MIPEACTaBUTH B TAOJMYIHOM U Tpadudeckoit popme.

3amavua 3. Kakoil Kiacc TOYHOCTH [OJDKEH OBITh y TEPMOIJIECKTPUUYECKOTO
TEPMOMETPA, €CIIA MO TEXHOJIOTHYECKUM YCIOBHUSIM aOCOIOTHASI MOTPEIIHOCTh U3MEPEHUS
TeMIIepaTypbl HEe NOIDKHA mpeBbimarh 5°C, a [HAMa30H TEXHOIOTHYECKOTO H3MECHCHHS
TEMIIEPATYPbl COCTABIIAECT 180°C — 210°C. [IpuGop BHIOpaTH 1O BEPXHEMY MpeAcITy
M3MEpEHUS U3 Psijia CTaHJAPTHBIX

3agaua 4. Ilpym MHOrOKpaTHOM HW3MEPEHHWH KOHIEHTPAlWW pPacTBOpa ITOJYYEHBI
spmavenusa: 9,37: 9,36: 9,38: 9,38: 10,35: 11,6: 10,28: 9,22: 8,95 BecoBBIX HOJEH.
[IpoBepuTh TOJIy4eHHBIC PE3yJbTAaThl W3MEPEHUN Ha HalU4he TpyOOll MOTPEIIHOCTH C
BEPOSATHOCTHIO 95%

3agau 5. 3aBHCUMOCTh KOCBEHHOrO Meroda u3MepeHus umeer Buja P=AB. Haiitu
Mpe/IeNIbHbIE U CPEIHEKBAIPATUYHbBIE OIIEHKH a0COJIOTHOM U OTHOCUTEHHOW MOTPEITHOCTH
KOCBEHHOT'O U3MEPEHHUS BETUYUHEI P.

3amaua 6. llpm wu3MepeHMm TeMIeparypbl pacTBOpa MPUMEHEHBI Ui W3MEPEHHS
TEPMOMETP COIPOTHUBIICHUSI C BEPXHUM IIPEAETIOM U3MEPECHUS 50°C u wmaccom TouHOCTH 2,5 1
TEPMOIJICKTPUUECKUI C BEPXHUM IPEETIOM U3MEPEHUS 100°C u kmaccom TouroctH 0,5. [TepBbrit
npu6op mokasan Temmeparypy 48°C , a Bropoit 47°C . TTokazaHust KAKOro Iprbopa TouHee

3amaua 7. [loTpebnsieMblil TOK CyImIWIbHBIM IIKagom BenuuuHOM 172A uzmepsiercs
OJIHOBPEMEHHO IM(GPOBBIM MPUOOPOM C TpeXpas3psaHbIM MUGPOBBIM HMHIUKATOPOM H
amrepMeTpoM kiacca Tounoctu 0,5 u npenenom mkaisl 250 A. Kakum npubopoM cuiia Toka
U3MeEpsIeTCsl TOUHEE.

3amaua 8. 3HaueHHWe Kilacca TOYHOCTH 12-TM TOYEYHOIO KOMIICHCAIIMOHHOTO
motenumomerpa 0,5 u mpemen m3mepenmii 150°C . Uemy paBHa aGCONIOTHAs H
OTHOCHUTEJIbHASL MOTPEIIHOCTh OAHOKPATHBIX HU3MEPEHUN TEeMMEpaTypbl €CIU IOJyYEHbI
sHaueHust 50: 42: 68: 125: 148:90: 45: 65: 145: 128: 110 u 108 rpagycoB Llenbcus npu
OJIHOKPATHOM IIPOXOJE KapETKH.

3amaya 9.0mpenenuTh OTHOCUTENbHYIO MOTPEHIHOCTh CPEIHEro apu(pMETHYECKOTo
3HAUYEHUs TEMIIepaTypbl MPOTOYHOM BOJBI €CIM HAa BXOJI€ amnmapara €€ H3MEpPEeHHOe
sHavenne coctaiasuio 90 °C , Ha BbBIXOAE 75 °C , U1 W3MEPEHUS MCIOJIb30BAJIC



KOMIICHCAIIHOHHBI OTEHIHOMETp C BepXHHM mpenernoM msmepenus 100 °C ¢ kmaccom
TOYHOCTH 1,5.

3agaya 10. Omnpenenutb, B KaKOM JWama3oHe HAXOJIUTCS 3HaYe€HUE OObema
napajjieJenuneia, €Ciiu U3MEPEHHbIE pa3Mepbl CTOPOH COCTaBIAIOT 86, 95 u 148 MM u
pasMepsl ONpeeIeHbl TMHEUKOH ¢ IIeHOH AeneHus 1 mm.

3agaua 11. IIpu KOHTPOJIBLHON MOBEPKE 3JIC HOPMAIBHOTO 3JIEMEHTA YCTAHOBJICHO,
yro 55% morpemHocTH He BeIXOAMT 3a mnpexensl £ = 20 MkB. Cuuras, uTo
MNOTPEIIHOCTA  paClpe/iesieHbl M0  HOPMAJIbHOMY  3aKOHY, ONPEIETUTh CPEIHIOI0
KBaIpaTUYHYIO TOTPEIIHOCTh G

3amaua 12. XuMuuyeckuil aHallu3 cocTaBa MaTepraia okasall coiepKaHueyrieposa, B
% :0,58; 0,62; 0,64; 0,71; 0,73; 0,69. O6paborars pe3yabTaThl U3MEPEHHN MPU MaJIOH
BBIOOPKE W ONIPENICTTUTh MPOIIEHTHOE COJACpIKaHUE yriaepoja ¢ BeposTHOCThI0 90%.

3amaua 13.J/[mMHA HUTEBHIHBIX KPUCTALUIOB cocTaBmia :6,56; 6,62; 6,62; 6,78; 6,77,
6,65 (MM). OOpaboTaTh pe3yabTaThl H3MEPEHUH TPHU MaJION BHIOOPKE M OMPEICITUTH JTHHY
KPUCTAIIJIOB C BEPOSATHOCTHIO 95%.

3amaua 14. OOBEMHBIN pacxoJ XHUMHYECKOTO pearcHTa B TEYEHHUU CMEHBI II0
MoKa3aHusIM pacxojomepa cocraBun :1,18; 1,15; 1,14; 1,71; 1,22; 1,45 ky6. M/ dyac.
OO0OpaboTaTh pe3ynbTaThl U3MEPEHUN MPU MaJOW BHIOOPKE M OMPENENIUTh YacOBOM pacxoj
peareHTa ¢ BeposTHOCTHIO 97%.

3agauva 15. BpIIBUTE 1 yIanuTh NPOMAaXyA NPU MHOTOKPAaTHOM M3MEPEHUHN JABIICHUS B
peakTope ¢ M300apHBIM MPOIECCOM PEaKIMU, €CIIU MPU U3MEPEHUU JABJICHUS TOJYYEHBI
pesymneratsr: 0,8; 0,9; 0,86; 0,81; 0,85; 0,82; 0,81 MlIla.

3amaua 16. Ilpu cuTOBOM aHanmu3e KPUCTAJIIOB, IJisi OAHOW M3 (pakuuii ObuTa
IOJTy4eHa Macca MPOM3BOJIBHOM BBIOOPKH KpHUCTALIOB 6,8; 6,5; 6,9; 6,2; 6,6; 6,7; 6,2 Mr.
OnpenenuTs MacCy CPEIHIOI0 MAcCy OJTHOTO KPUCTallia ¢ BEPOSITHOCTHIO 95%.

3amava 17. [Ipu wuccrneqoBaHUU TEMIEPATypHOM NENPECCUU PAcTBOpPa COJUBOBLIN
TTOJTy9eHBI TIaphl Pe3yIbTaTOB KOHIEHTparms %-temmeparypa “C: 12-106; 14- 109; 16-111;
18-116; 20-120. Iloctpouth TpaduK 3aBUCHMOCTH TEMIEPATypHOU JENMPEecCUd B
3aBUCUMOCTH OT KOHIICHTpAIlUW PacTBOpa ¢ MPUMEHEHUEM METOJIa HAMMEHBIINX KBaJIpaTOB
U MPECTaBUTh B TabuIle HanOoJiee BEPOSIHTHBIC 3HAUCHHS TEMIIEPATyPHON JEMPECCUH TIPH
JAHHBIX KOHIIEHTPAITUsX.

3agaua 18. Ilpu omnpeneneHHM TEMJIONOTEPh, OT CTEHKU BBINAPHOTO armapara
MICTIONB30BANICS TEPMODIIEKTPUUIECKUiT TepMoMerp ¢ mpemenom mmeperns 100°C. Kaxkas
OTHOCUTEJIbHAS TOTPENTHOCTh OIpPEACIICHUS TEMIIEpAaTypHOTO Harmopa MEXIy CTCHKOM
ammapata M OKPYKAIOIIMM BO3LYXOM, €CIIM Temmeparypa creHku cocrasmia 41°C, a
okpyxaromero Bosayxa 23°C, kiace Touroctu mpucopa 0,5.

3amaua 19. Yemy paBHa JomOJHUTENbHAS aOCOJIOTHAS MOTPEHTHOCTh HW3MEPEHUS
TEMIIEpaTypbl PTYTHBIM TEPMOMETPOM, €CJIIM €ro OCHOBHAas a0COJIFOTHAs MOTPEIIHOCTh
cocramsier 1°C mpu Hy. JlonosiHUTENBbHAS TOTPENIHOCTh PaBHA OCHOBHOM Ha KayKJIbIe 10°C
OTJIMHYHS OT OCHOBHOI TEMIIEPaTyphI [PH H3MepeHnH Temieparypsi 48°C.

3amaua 20. Yemy fJomKHA paBHATHCSA ITOCTOSIHHAS BPEMEHU HW3MEPUTEIHLHOTO



KOMIUJIEKTA, €CJIM YacTOTa KoJieOaHuM u3MepsieMoro napaMmerpa pasHa / [, HOMUHaAIbHOE
3HaYeHUE U3MepsieMol cpenbpl mnpuHuMaeM ycinoBHO 3a 100 exunHuiy w1 aGcomroTHAs
MOTPEIIHOCTh U3MEPEHHUS He JT0JKHA npeBbimath 10%
Oo0pa3oBaTe/ibHbIE TEXHOJIOTHH

Peanuzamnus ocBoeHMs] JaHHOW AMCHUUIUIMHBI OOECHEUMBACTCS JOCTYIIOM KaKJIOTO
oOyuaromerocsi Kk 6azam JNaHHBIX UM OMOIMOTEYHBIM (hOHAAM, (GOPMUPYEMBIM IO MOTHOMY
MEPEYHIO TUCUUILIMH (MOAYJei) OCHOBHOW oOpa3oBarenbHOM nporpammel. B BUTU HUAY
MU®OU neiicTBYIOT KOMITBIOTEPHBIE KJIACCHI, B KOTOPBIX MPOBOJATCS 3aHATHUS MO PAa3IMYHBIM
JTUCIUIUIMHAM HaIpaBieHUsl MOJArOTOBKH «XUMHUYECKas TEXHOJOTHs», B TOM 4YHUCIE U
KJIacChl 00OECMeYeHbl JIOCTYNOM K ceTu VHTepHeT mii CaMOCTOSATENbHON MOJArOTOBKH
ctyneHToB. Ha kadenpe uMeroTcss KOMIBIOTEPHI C BO3MOXHOCTBIO PAaOO0ThI B CHEIMAIBHBIX
mporpaMMax M JOCTylla K COBPEMEHHBIM TMpodeccHoHalbHBIM 0a3aM  JIaHHBIX,
WH(POPMAIMOHHBIM CIPABOYHBIM M TOUCKOBBIM CHCTEMaM, K TaKMM Kak 0a3a JaHHBIX
nepuoANYecKux m3naHuil. Llenpro mpu 3ToM sBIsEeTCs BBIPAOOTKA Y CTYIEHTOB HABBIKOB U
KOMIIETEHIIN, TO3BOJISIIOIINX CaMOCTOSTEIHbHO BECTH HCCIENOBATENBCKYI0 M HAyIHO-
NEeJAarornyeckyro padbory. AYAUTOpPHBIE 3aHATHS TPOBOAATCA B BUAEC JIEKIUH C
ucnonp3oBaHueM IIK U KOMIBIOTEPHOTO MPOEKTOpa, MPAKTUYECKUX 3aHIATUH, C
ucnones3oBanueM IIK npu mnposenenun pacueroB. CamocTosiTenpHas padboTa CTYIEHTOB
MPOBOAMTCS TIOJT PYKOBOJICTBOM IIperojaBaTesield, ¢ OKa3aHWEM KOHCYJIbTAllMid M TTOMOIIH
IIPH MTOATOTOBKE K KOHTPOJIBHBIM paboTam, BHITIOJTHEHUH IOMAIIIHUX 33JaHUN.

@oH/1 O1IEHOYHBIX CPEACTB

@®oHJ OIEHOYHBIX CPEACTB MO AWCIUILIMHE OOECIeYMBAET TMPOBEPKY OCBOCHUS
IUIAHUPYEMBIX PE3yJbTaTOB OOy4eHHs (KOMIIETEHIMH M MX HWHIUKATOPOB) IOCPEICTBOM
MEPOIPUATHIA TEKYIIET0, PyOEKHOT0 M MPOMEKYTOYHOTO KOHTPOJIS 10 AUCLUIUIMHE.

CBsi3p Mexay (HOpMUPYEMBIMU KOMIETEHIMSIMH M (pOpMaMU KOHTPOJISI UX OCBOCHHUS

MpeCTaBlICHA B CJICAYIONICH TabuIle:

Hanmenosanue
Ne Kon n HanMeHoBaHMEe HHIUKATOpa HanmenoBanue

KOHTPOJIHPYEMBIX .
n/m JOCTHKEHUS] KOMITETEHITU T OIICHOYHOT'O CPEJICTBA
pa3aenoB (TeMbl)

Bxo1HOI KOHTPOJIb

. Bomnpocs! BxoaHOT0
1 | BxoaHOI KOHTPOJIb

KOHTPOJIS (YCTHO)

ATTGCTaI_II/ISI pa3aciion, TCKYH_II/Iﬁ KOHTPOJIb YCIICBACMOCTU

2 Teoperuueckue ocHOBHI | 3- OIIK-5- [Ipumensier 3HaHus Otuer no nabopatopHoit
METPOJIOTHH TEXHOJOTHYECKOro Ipolecca, CBOMCTB | paboTe (MMChMEHHO)
N3mepenune CBIPbsl, TOTOBOW MTPOTYKIIMH JUIS
napamMeTpoB XHMHKO- OCYIIECTBIICHHSI SKCIIEPUMEHTATBHBIX Tect (MUCHMEHHO)
TEXHOJIOTUYECKUX WCCIIEZIOBAaHUH 1 UCTIBITAHUHN ONBITHBIX
IPOLIECCOB 00pa31oB MaTepHuasIoB MO 3aJaHHOM

METOJMKE
VY- OIIK-5 — JleMOHCTpHpPYET YMEHUE B
BBINOJIHEHUH SKCIIEPUMEHTATbHBIX




UCCIIeIOBaHM U B 00paboTKe,
WHTEPIPETAINH MTOJTYIeHHBIX
IKCIIEPUMEHTATBHBIX TaHHBIX

B- OIIK-5 — Pa3pabatbIBaeT periaMeHT
MIPOBEICHUS UCTIBITAHNI HOBBIX
00pa31oB NPOAYKIUHU C YIETOM
TpeOOBaHMI TEXHUKH 0€30MaCHOCTH
3-11K-4 — TlpumensieT 3HaHUs 17151
coOutoieHust TpeOOBaHU,
MPEIBSIBIIEMBIX K TEXHUYECKON
JOKYMEHTAIIH, CBIPbIO, MaTepHallaMm,
nosrypabpukaramM, KOMILIEKTYIOIIHM
W3JIeJHUSIM U TOTOBOM MPOTyKIIUU
V-I1K-4 — Koutponupyer

3¢ (GEeKTUBHOCTH PACXOIOBAHUS CHIPbS
Y OCHOBHBIX MaTepHajioB B
COOTBETCTBHH C PErIIAMEHTOM

B-I1IK-4 — Vcnonb3yeT TeXHUUECKHe
CpeAcCTBa sl U3MEPEHHSI OCHOBHBIX
MapaMeTPOB TEXHOJIOTUIECKOTO
poliecca, CBOMCTB CBIPbS, MPOAYKIIUU
1 pa3pabaThIBaeT TEXHUYECKYIO
JIOKYMEHTAIUIO

3-11K-6 — IlpumeHsieT 3HaHus 1151
coOmroeHus TpeOOBaHUH,
MPEIBIABISEMBIX K TEXHUUECKOU
JOKYMEHTAIINH, CHIPbIO, MaTepraiam,
noydadbpukaram, KOMIICKTYOIIIM
W3JIETTUSIM B TOTOBOW TIPOIYKIIUU
V-11K-6— Kontponupyet

3¢ (HEeKTUBHOCTh PACXOIOBAHUS CHIPHS
Y OCHOBHBIX MaTepHajioB B
COOTBETCTBHH C PEIIIAMEHTOM
B-I1K-6— Hcmonb3yeT TeXHUYeCKHe
CpezAcTBa /sl U3MEPEHHSI OCHOBHBIX
MapaMeTPOB TEXHOJIOTUIECKOTO
rporiecca, CBOUCTB ChIPbsI, TPOTYKLIUH
U pa3pa0aThIBaeT TEXHUYECKYIO

JOKYMEHTAIUIO
Cranpapruzanus 3- OIIK-5 — IIpumeHnseT 3HaHUA
Ceptuduxanus TEXHOJOTHYECKOro mporecca, cBOMCTB | TecT (MMChMEHHO)

CBIPBSI, TOTOBO MPOIYKIIUH JIJIS
OCYIIECTBIICHHS SKCIIEPUMEHTATBHBIX
HUCCIIEIOBAHNN U UCHEBITAHUI OIBITHEBIX
00pa31oB MaTepHuasIoB MO 3aJaHHOM
METOJMKE

VY- OIIK-5 — JleMOHCTpHpPYET yMEHUE B




BBITIOJTHEHUH SKCTIEPUMEHTATBHBIX
UCCIIeIOBaHM U B 00paboTKe,
HMHTEPIPETAINH MTOJTYIeHHBIX
IKCIIEPUMEHTATBHBIX JTAHHBIX

B- OIIK-5 — Pa3zpabaTsIBaeT periaMmeHT
MIPOBEICHUS UCTIBITAHNI HOBBIX
00pa31oB NPOAYKIUHU C YIETOM
TpeOOBaHMI TEXHUKH 0€30MaCHOCTH

3 -T1IK-4 — IlpumensieT 3HaHust s
coOutoieHust TpeOOBaHNUH,
MPEIBSABISEMBIX K TEXHUYCCKOM
JOKYMEHTAIIH, CBIPbIO, MaTepHaliaMm,
nonyhadpukaram, KOMIUICKTYFOIIIM
W3JIeJUSIM U TOTOBOM MPOTyKIIUU
V-I1K-4 — Koutponupyer

3¢ (dEeKTUBHOCTH PACXOIOBAHUS CHIPHS
Y OCHOBHBIX MarepuajoB B
COOTBETCTBHH C PErIIAMEHTOM
B-I1IK-4— Vcnonp3yeT TexHu4ECKHe
CpeAcTBa sl U3MEPEHHSI OCHOBHBIX
MapaMeTpoB TEXHOJIOTUYECKOTO
poliecca, CBOMCTB ChIPhS, MPOAYKIIUU
1 pa3pabaThIBaeT TEXHUYECKYIO
JOKYMEHTAIUIO

3-11K-6 — IlpumeHsieT 3HaHus 1151
coOmoneHus TpeOoBaHUH,
MIPEIBSABISEMBIX K TEXHUYICCKON
JTOKYMEHTAIINH, CHIPbIO, MaTeprasam,
noypadbpukaram, KOMIIEKTYOIITIM
U3JIENTUSAM U TOTOBOM MPOAYKLIUU
V-11K-6— Kontponupyet

3¢ (hEeKTUBHOCTh PACXOIOBAHUS CHIPHS
Y OCHOBHBIX MaTepHajioB B
COOTBETCTBHH C PErIIAMEHTOM
B-T1K-6— Hcmonb3yeT TeXHUYeCKHe
CpeZACTBa /ISl U3MEPEHHSI OCHOBHBIX
MapaMeTPOB TEXHOJIOTUIECKOTO
nporiecca, CBOMCTB ChIPbs, MPOAYKLIUU
U pa3pabaThIBaeT TEXHUYECKYIO
JOKYMEHTAIUIO

HpOMC)Ky'TO‘{Ha}I aTTeCTanus

4 | 3auer OIIK-5, ITIK-4, T1IK-6 CobecenoBanue

OrneHOYHBIE CpEJCTBA IS BXOJHOTO KOHTPOJIS TIPEICTaBISIOT COOOW BOMIPOCHI,
KOTOpBIE 337al0TCsl cTyAieHTaM B ycTHor hopme (YO).

B kadecTBe OIIEHOYHOTO CPEACTBA TEKYIIETO KOHTPOJS HCIOIB3YETCS OTYET II0
naboparopHoit pabore. JlaboparopHas pabota (JIP) - TexHuueckoe CpelncTBO, KOTOpPOE



MOJKET OBITh UCIOJI30BAHO ISl KOHTPOJISi MPUOOPETEHHBIX CTYACHTOM MpOo(decCHOHATBHBIX
HABBIKOB M YMEHUH MO yNPABICHUIO KOHKPETHBIM MaTEpPUAIbHBIM O0BEKTOM.

Jns  mpomexxyTouHoM —arrectauud npexycmorpenbl  Tectel  (T) - cucrema
CTaHJAPTU3UPOBAHHBIX 3aJaHUM, MO3BOJISIONIAS aBTOMATU3UPOBAaTh MPOLEAYPY U3MEPEHUS
YPOBHSI 3HAaHUW U YMEHHUI 00y4Jaromerocs.

[To uroram oOy4deHuUs: BHICTABIIACTCS 3a4ET.

Bonpocsl BxoaHoro kourpos (YO):

1. Uto Ha3bIBalOT (hU3NYECKOU BEITUIMHOM

2. YUto Takoe eauHUIA U3MepeHus: GU3NUeCKOil BETMUYUHbI

3. Kakue ¢usnueckue BEIMUYMHBI SBISIOTCS OCHOBHBIMH. [IpuBectu, XoTs Obl OJUH
npuMmep

4. Kakue ¢pusnyeckue BEIUYUHBI ABISIOTCA MPOU3BOAHBIMU. [IpuBecTH, X0Ts ObI OJTUH
pumep

5. Kak Ha3bIBatoTCs IpUOOPHI 1Sl U3MEPEHUS TEMIIEPATYPBI

6. UTto Takoe CKOPOCTh MOTOKA KUIAKOCTH U KaK €€ MOKHO MPEACTABUTH

7. 3a4eM HaJl0 3HATh IOTPEUIHOCTh U3MEPEHUS

8. Uto Takoe abCoJII0THAS OTPEIIHOCTh U3MEPEHUS

9. Uto Takoe OTHOCUTENBHAS OTPEIIHOCTD U3MEPEHHUS

10. Kakoi TOKyMEHT Ha3bIBAETCS] CTAHAAPTOM
Bomnpocs! aJis1 oTuera no JadoparopHoi padore Nel

1. Uto Takoe Tepmonapsl Kak OHU KJIACCU(DUIIUPYIOTCS ?

2. Kakue BeliecTBa HCIOIb3YIOTCS B KAUECTBE TEPMOAJTIEKTPOIOB?

3. Jlns €ero HeoOXomuMo momiepxunBath Temmeparypy 0°C y OaHOro W3 craeB
TepMOIIaphI?

4. Kakumu npubopamMu MOXHO U3MEPSAThH BBIXOIHOM CUTHAJI TEPMOMApHI.

5. YTo Takoe KOMIEHCAIMOHHBIE POBO/IAa TEPMOIIAP.

Bomnpocs! AJis1 oTuera no JgadoparopHoii padore Ne2
. UTo Ha3bIBaIOT a0COJIFOTHOM MOTPEUTHOCTHIO U3MEPEHUS ?
. Kak paccunteiBaercs mpuBeeHHAs OTHOCUTEIbHAS TOTPEUTHOCTh?
. Uro Takoe Bapuauus rnokasanus rnpudopa?
. Uro Takoe Kjacc TOUHOCTH mpudopa?.

o1l h W N =

. J171s uero HyHa ToBepKa rnpuodopa?
Bomnpocsl a5 oTueTa no JadoparopHoi padore Ne3
. Uto Ha3bIBalOT pacxogom?
. UTo Takoe MaccoBbIil pacxona?
. B ueM pa3HuIia cueTdrka KoJIM4ecTBa u pacxoaomepa?
. Bunpl pacxomoMepoB mepeMEeHHOTO YPOBHSI

hn B~ W N =

. B xakux ciygasx Hazo onpeaensaTh KodPpGuiueHT pacxoaa?
Bomnpocsl ajis1 oTueTa no JadoparopHoii padore Ne4
. Uto Takoe abcotoTHOE 1aBiieHNEe?

[—

2. Enunuiia usMepeHust CpeiHero J1aBJICHMUS.



3. UTOo Ha3bIBAIOT JABICHUEM.

4. Kak Ha3zpiBaeTcst npuOOp JJ1s1 U3MEpPEHUs aTMOC(HEPHOTO AABICHHUS?

5. Kak ycTpoeH npyKUHHBI MAaHOMET]P

TecToBLIE 3a1aHUA:
Tecr 1.

1. Ilo npuHUMNY JeiicTBHSA, HA KAKHe IPYNIbI KJIACCHPUIUPYIOTCS TEPMOMETPHI?
A) DnexTpoaIuHaMHYECKue
b) Ontuueckue
B) lunatomeTtpuueckue
I') Tenedounsie

2. IlpyHUOMN JedCTBUSA KUIKOCTHBIX TEPMOMETPOB:
A) OcHOBaH Ha CBOMCTBax TEIJIOBOTO PACIIUPEHUS KUAKOTO BEMIECTBA ITPU U3MEHEHHUSIX
TEMIIEPATYPHI;
b) OcHoBaH Ha mpeoOpa30BaHUK U3MEHEHUH TEMIIEPATYPhl B PA3HOCTh YJIMHEHUN JBYX
TBEPJBIX TEJ, 00YCIOBICHHYIO PA3IMUYUEM UX TEMIIEPATYPHBIX KO3(PPUIHNEHTOB JIMHEHUHOTO
pacUIMpeHus;
B) OcHoBan Ha npeoOpazoBaHUU U3MEHEHUH TeMIiepaTypbl B U3rHO MIIACTHUH, COCTOSIIIIUX U3
JBYX METAJJIOB C Pa3HbIMU TEMIEPATYPHBIMU KO3 (PUIIMEHTaMU pacUIMpPEHUS;
I') OcHOBaH Ha W3MEPEHNUH JTABJICHUS KUIAKOCTH WIH ra3za, KOTOpOe MEHSETCS MPU
M3MEHEHHUH TEMITEPATYPBIL;

3. YKauTe J0CTOMHCTBA PTYTHOI0 TepMoMeTpa. BridepuTe HeCKOJIbKO
BApHAHTOB OTBETA:
A) 10ITOBEYHOCTb;
b) BuOpoycToitunBOCTb;
B) B3pBIBOOE3011aCHOCTH;
I') TouHOoCTH U3MEpEHNS;

4. IlpuHuun geiicTBUA MAaHOMETPUYECKHUX TEPMOMETPOB OCHOBAH Ha:
A) zmepenun naBieHus KUAKOCTH WK Ta3a, KOTOPOE MEHSETCS TPU U3MEHEHUU
TeMIEepaTypbl
b) M3MepeHun miaoTHOCTH KUAKOCTU WIIM ra3a, KOTOpast MEHSAETCSl IPU U3MEHEHUU
TEMIIEpaTyphl;
B) U3mepenun n1aBiaeHus 1 TEMIEPATYPhI CKATOTO BO3/1yXa B OaJlJIOHaX;
I') U3mepennn 06bEMa KUIKOCTH WK Ta3a, IPU U3MEHEHUH JIaBJICHMUS;

5. Ilpu npuMeHeHNH B KaYyecTBe Pe3UCTHBHOIO 3JIEMEHTA NMOJIYNPOBOAHMKOBBIX
MaTepHUaJIOB ero 00bIYHO HA3bIBAKOT:
A) Peocrar;
b) Tpaucmutrep
B) Tepmopesuctop
I') Amnepmerp

6. OnTuyeckne TePpMOMETPHI NO3BOJIAIOT:
A) PaccMatpuBath pa3iuvHbIe [IBETA B YBEIUUUTEIBHOM CTEKIIE



b) Peructpuposats TeMnepatypy Oiarojapsi U3MEHEHHIO YPOBHSI CBETUMOCTH, CIIEKTPa U
UHBIX IAPAMETPOB MPU U3MEHEHUU TEMIIEPATYPHI.
B) PeructpupoBars Temmnepatypy, 0jgarogapsi ©3MEHEHUIO YPOBHS JaBJICHHUS B CBETOBOM
MIOTOKE.
I') BeIuucasTh CBETOBYIO INIOTHOCTD.

7. Kakue npu0opbl 0OTHOCATCH K U3MEPEHUIO TaBJIeHH?
A) BakyymmeTpsbl
b) TepmomeTphl
B) Tsromepsnt
I') TepmomeTphl paciiupeHust

8. YcrpoiicTBo, (pu3uyeckne napaMeTpbl KOTOPOTro H3MEHSIOTCS B 3aBUCHUMOCTH
OT JaBJICHUA U3MepsieMOH cpeabl (KUKOCTH, ra3a, napa).
A) Pesucrtop
b) BoasT™meTp
B) Jlatuuk naBneHus
I') Tepmomapa

9. OTHOCHTE/IbHAS MOTPEIIHOCTH H3MePEeHNs
A) OTHo1IeHHE U3MEPEHHON (PU3UUECKOM BEJIMUUHBI K MAKCUMAIBLHO BO3MOKHON BEJTMYHHE,
u3MepsieMon MpruOOpPoOM.
b) OtHolIeHre HECKONBKUX PE3yJIbTATOB U3MEPEHUSI K MAKCUMAIbHOMY pE3yJIbTaTy
B) OtHomienue abCcoIIOTHON MOTPEITHOCTH U3MEPEHHUS K UBMEPEHHOMY 3HAYCHUIO
I') PazHocTh MakcCHManbHON M MUHUMAIbHOW a0COJIFOTHBIX TIOTPEIIHOCTEN U3MEPEHHUS

10.Ksnacc TOUHOCTH M3MEPUTEIBLHOTO MpUdOpa
A) O60011eHHas XapaKTepUCTrKa, OnpeesisieMast peeiaMu I0IyCKaeMbIX OCHOBHBIX U
JOTIOJIHUTEIIbHBIX MOTPEIIHOCTEM, a TAKKE APYTUMHU CBOMCTBAMH, BIHSIOMIMMHA Ha
TOYHOCTh, 3HAUCHUS KOTOPBIX YCTAHOBJIEHBI B CTAHJIapTax Ha OT/ACJIbHBIC BUIbI CPEJICTB
U3MEPEHNN.
b) O6001enHas xapakTepucTHKa, orpeesieMas npeaesiaMu I0IMyCKaeMbIX OCHOBHBIX
MOTPEIIHOCTEMN, a TaKKe APYTUMU CBOMCTBAMH, BJIMSIIOIIMMH HAa TOYUHOCTb, 3HAUCHUS
KOTOPBIX YCTAHOBJICHBI B CTAH/IAPTAX HA OTACIIbHBIE BUbI CPEJICTB U3MEPEHHUIA.
B) O6o0mienHas xapakTepucTHKa, onpeensiemMas mpeaesiaMu JOIMyCKaeMbIX
JOTIOJIHUTEIIbHBIX MOTPEIIHOCTEN, a TAKKE APYTUMHU CBOMCTBAMH, BIHSIOMIMMH Ha
TOYHOCTh, 3HAUECHHS KOTOPBIX YCTAHOBJIEHBI B CTAHJIapTaX Ha OT/IEJIbHBIC BUbI CPEICTB
U3MEpPEHUN.
I') O60011eHHAasT XapaKTepUCTHKA, OTIpeiessieMast peiesiaMu JI0IMyCKaeMbIX OCHOBHBIX U
JIOTIOJTHUTEJIbHBIX MOTPEIIHOCTEH.

Tecr 2

1.CranaapTusanus HanpaBjeHa
A) Ha noctmwkeHnre onTUMaNIbHON CTETIEHU YIOPSI0YCHUS B ONIPEACIICHHON 00J1acTH
MOCPEJICTBOM YCTAHOBIICHUS TTOJIOKEHUH JJII BCEOOIIETO U MHOTOKPATHOTO TIPUMEHEHHS B
OTHOIIIEHUH PEATHHO CYIIECTBYIOIIUX WM MOTEHIIMATBHBIX 33124



b) Ha noctuxenne onTuMaabHON CTEIICHH YIIOPSIOUYCHHS B ONIPeAeICHHOM 00acTu
MOCPEJICTBOM YCTAHOBJICHUS MOJIOKEHUH I BCEOOIIEro MPUMEHEHHS! B OTHOUIEHU U
pEeanbHO CYIIECTBYIOIINX UM MOTEHIMAIBHBIX 3a]1a4
B) Ha noctixkenne onTuMaibHOM CTENIEHH YIOPSAIOUECHUSI B ONPECICHHON 00J1acTH
MIOCPEJICTBOM YCTAHOBJICHHUS MOJ0KEHUI )11 BCEOOUIEr0 1 MHOTOKPAaTHOTO IPUMEHEHHUS B
OTHOILIEHUH PEAIBHO CYLIECTBYIOIIUX 33714
I') Ha noctmkenne onTuMaaIbHOW CTETICHH YIOPSIOYCHHS B OTIPEETICHHON 00J1acTH
MOCPEACTBOM YCTAaHOBJIEHUS MMOJI0KEHUM JJIsI MHOTOKPATHOTO IPUMEHEHHS B OTHOILIEHUHU
peanbHO CYIIECTBYIOIINX UM MOTEHIUAIBHBIX 3a]1a4
2.CrannapTHbiid 00pa3en cocTaBa BellecTBa
A) O6pa3er] ¢ yCTaHOBJICHHBIMH MPEETbHBIMUA 3HAUCHUSIMHU BEJIMUUH, XapaKTePU3YIOIINX
COJIEPKaHME OIPEEICHHBIX KOMIIOHEHTOB B BEILIECTBE.
b) O6pa3zen ¢ ycTaHOBJIEHHBIM 3HaYEHUSIM BEJIMYMHBI, XapaKTEPUIYIOLIEH THAMa30H
COJZIEpKaHMS ONPEIECIICHHOTO KOMIIOHEHTA B BEIIECTBE.
B) O6pa3er ¢ ycTaHOBJIEHHBIMU MUHUMAJIbHBIMUA 3HAYEHUSMU BEJTUYUH, XapaKTEPU3YIOIINX
COJIep KaHHUE OIPEACIICHHBIX KOMIIOHEHTOB B BEILIECTBE.
') OGpa3zer ¢ ycTaHOBIIEHHBIMU 3HAYEHUSIMU BEJIMYUH, XapaKTEPU3YIOIIUX COJIEp KaHHE
OINPEJEIICHHBIX KOMIIOHEHTOB B BEIIIECTBE.
3.ATTecTanus MeTOAUK U3MepPeHUs
A) HUccnenoBanue METOUK U3MEPEHHUI YCTaHOBIEHHBIM METPOJIOTMYECKUM TPEOOBaHUAM K
U3MEPEHUIO
b) [loaTBep:k1eHNEe METOANK U3MEPEHUI YCTAHOBJICHHBIM METPOJIOTUYECKUM TPEOOBAHUSIM
K U3MEPEHUIO
B) HUccnenoBanue u moATBEPKICHUE METOIMK U3MEPEHUN YCTAaHOBJICHHBIM
METPOJIOTUYECKUM TPEOOBAHUSM K H3MEPEHUIO
I') UccnenoBanue v MOATBEPKICHUE METOANK U3MEPEHUI HEOOXOANUMBIM METPOJIOTMUYECKUM
TpeOOBAHUAM K U3MEPEHHIO
4.HopMaTHBHBIN JOKYMEHT, KOTOPbI YTBEPKAAETCH MEKIYHAPOIHOH
OpraHu3anMei Mo CTAaHAAPTU3ALUMN
A) PeruoHanbHbIl CTaHIapT
b) MexayHaponHbliii cTaHAapT
B) MexrocyaapCTBEHHbIN CTaHIapT
') JTIroGoi1 HOpMATUBHBIN JOKYMEHT MPEANPUITHS, TOCTABIISIONIECTO MPOAYKITUIO HA SKCIIOPT
S.IIpoueaypa, mocpeacTBoM KOTOPOH TPeThsl CTOPOHA aeT MUCbMEHHYI0
rapaHTHIO, YTO YCJIYIa COOTBETCTBYET 3aJaHHBIM TPeOOBAHUSAM
A) CrangapTtuzanus
b) Yuuduxamus
B) Ceprudukamms
I') Cumnmmdukanms
6. CpeacTBa u3mMepeHusi, KOTOPbie BHIMYCKAIOTCS B MPOMBIIILJIEHHOCTH,
NOABEPrarwTcs



A) IToBepke
b) Cepruduxanuu
B) Cranmaptuzanuu
I') Yaudukanuu

7.11paBoBbie 0CHOBBI cTaHAapTH3anuu B P@® ycraHoB/eHbI 3aKk0HOM PD
A) O cranaapTuzanuu
b) O TexHM4YEeCKOM peryanpoBaHUU
B) O uzmepennn
I') Obecneuenuy eqUHCTBA U3MEPEHUI

8.UckiarouurtesbHOe NpaBo opunuanbHoro onyodankosanusa 'OCToB nmeer
A) CooTBeTCTBYIOIIIEE MUHUCTEPCTBO
b) OtpacneBoe BeJOMCTBO, AJisl KOTOPOTO MPeIHa3HAYEH CTaHIaAPT
B) lN'occrannapt PO
I') [IpaBurenscTBO PO

9./lexkj1apauus COOTBETCTBUA OTHOCUTCH K
A) OOGs3aTenbHOM popMe MOATBEPHKAECHUS COOTBETCTBUS
b) HeoOs3arenpHol (hopme MOATBEPKIEHUS COOTBETCTBUS
B) UnunmatuHOM (hopMe NOITBEPKAECHUS COOTBETCTBUS
I') JoOpoBosibHOH (hopMe MOATBEPKACHHUS COOTBETCTBUS

10.dexapupoBaHue COOTBETCTBHS
A) O6pazen noATBEPKACHUS COOTBETCTBUS MPOAYKIUU TPEOOBAHUIM TEXHUYECKHUX
pErIaMEHTOB
b) ®opma noaTBepKACHHS COOTBETCTBUS MPOAYKIIMHU TPEOOBAHUSAM OTPEOUTEIS
B) ®opma noaTBepKACHNS] COOTBETCTBUS MPOAYKIIMH TPEOOBAaHUSAM 3aKa3uHMKa
') ®opma noATBEpkKACHUSI COOTBETCTBUS MPOAYKIIMH TPEOOBAHUSAM TEXHUUECKUX
pErIaMEHTOB

IlepeyeHs BONIPOCOB K 3a4eTy:

1.YT0 Ha3bIBAIOT (PM3HUECKOWU BETUYUHOM.

2. TemnepaTtypa u npaBuia €€ U3MEPEHUSL.

3.YCTpOWCTBO U MPUHIIUI ACHCTBHSI TEPMOMETPOB PACIIHPEHHUS.

4. YCTpOWCTBO Y NPUHIUIT AEHCTBUS TEPMOMETPOB CONPOTUBIICHUSI.

5. YCTpOMCTBO U NPUHLMKI ACHUCTBUS TEPMOMETPOB TEPMOIIEKTPUUECKUX.

6. YCTpOHCTBO U MPUHILIMI JAEUCTBUSI TEPMOMETPOB ONTHYECKHUX.

7. YCTPOMCTBO U NPUHLIUI ACHCTBUSA TEPMOMETPOB MAHOMETPUUYECKUX.

8. [laBneHue u e JUMHULIBI U3MEPEHUS.

9. YCTpoHCTBO U MPUHLMI IEUCTBUS MPYKUHHBIX MAHOMETPOB.

10. YCTpoHCTBO M MPUHIIHI JIEHCTBHUSI MEMOPAaHHBIX MAHOMETPOB.

11. YcTpoiCTBO M MIPUHLIUI IEUCTBUS IPY30MOPIIHEBBIX MAHOMETPOB.

12. Pacxon u paBuiia u3MEpEeHUsI.

13. VYcTpolicTBO W NOpPHUHIMI JIEUCTBUS pacxojoMepa IEPEeMEHHOTo Mepenaaa
JABJICHUS



14. YcTpoMCTBO M MPUHLIKII IEUCTBUS TAXOMETPUUYECKOTO pACX0A0MEPA.
15 YcTpoiicTBO v mpuHIMN AEHCTBUSA YIABTPA3BYKOBOT'O PacXoJa0Mepa.
16. YcTpoMCTBO M MPUHLHKI IEUCTBUS HHIYKIIMOHHOTO pacxooMepa.
17.. KoHLIeHTpalus 1 mpaBuiia U3MEPEHUS.
18. ITpuOopsl 11t U3MEPEHUST KOHUEHTPALMH B )KHJIKMX CpeAax.
19. ITpuGopsl 11t ©3MEPEHUS KOHLIEHTPAIMHU B Ta30BBIX CpEIax.
20 AOGcoIroTHasi HOTPEIIHOCTD U3MEPEHHUS.
21. OTHOCHTENBHAS MTOTPEIIHOCTh U3MEPEHHS.
22 CnyyaliHasi IOrPENTHOCTh U3MEPEHUS.
23.0OcHOBHas MOTPEMIHOCTh U3MEPEHUSI.
24.JlononHUTENBHAS TOTPEIIHOCTh H3MEPEHHS.
25.CuctemaTruueckasi HOrpeIHOCTh U3MEPEHMUS.
26.IlorpemHocTh OTCYETA.
27.Metonmonornyeckasi HOTPEIIHOCT U3MEPEHUS.
28.IlpuBeneHHas NOrpemHOCTb U3MEPEHMUS.
29.Buapl cTaHAAPTOB U UX HA3HAYCHHUE.
30.Bunel ceprudukaToB U MX Ha3HAUCHHUE.
Ikaabl oneHKH 00pPa30BaATEJIbHBIX JT0CTHKEHUI
OueHuBaHME CTYCHTA HA 3a4eTe 0 AUCHUILUIMHE «MeTposorus, CTaHAapTU3aALMs U

CepTHUPUKALIMS»:
bansl
(uToroBoit OcBoenue
N N . TpeOoBaHusi K 3HAHUSM
PEUTHUHIOBOH | KOMIETEeHIHI
OLIEHKH)
100-85 [IponBunyThIii | OTBETHI Ha TMOCTaBJIEHHBIE BOMPOCHI TIOJIHBIE, YETKHE U
YpPOBEHb pa3BepHyThle. PemeHus 3amad  JIOTWYHBI, JIOKa3aTENbHBI |
JIEeMOHCTPUPYIOT ~aHAJIUTUYECKHE H TBOPUYECKHE CHOCOOHOCTH
CTY/ICHTA.
84-70 Cpennuit JlatoTcsi MOJTHBIE OTBETHI Ha TOCTaBlIeHHBbIE BoIpockl. IlokasaHo
YPOBEHb YMEHUE BbLIENATh NMPUUYMHHO-CIIEACTBEHHbIE CBA3H. [Ipu pemenun
3aa4 JIOMYILIEHbl HE3HAUYMUTENIbHbIE OIIMOKH, HCIpaBJIEHHbIE C
MTOMOIIIBIO «HABOJISAIINX» BOIPOCOB MPETOIaBATEIS.
69-60 bazoBsrii OTBeTbl Ha BONPOCHl W  PEUICHHWS IIOCTABJICHHBIX  3a7ad
YpPOBEHb HE/IOCTaTOYHO TOJHbIE. JIOTHKa M TOCIIe0BaTeIbHOCTh B PEIICHUN
3aJa4 UIMEIOT HapyIeHus. B oTBeTax OTCYTCTBYIOT BBIBOIBI.

Crynent, nonyunBimii Menee 60% oT MakcUMalbHOTO Oasia 3a pas3zen JAUCIUILUIAHBI
WJIU TIPOMEXYTOYHYIO aTTECTAIMIO, CAMTACTCSI HE aTTECTOBAHHBIM 110 JJAHHOM JTUCIUILIAHE.
HToroBas olleHKa BBICTABISICTCS ITyTEM MEPEBO/ia HAOPaHHBIX 0AJIJIOB B COOTBETCTBUU
CO CJIeyIOIIeH TabIuIIeH:

. CymMma 0aiiIoB 3a pa3aeiibl U
O1reHKa 110 5-0aIbpHO MIKaIe ™ SK3AMe pasl Onuenka ECTS
K3aMeH

5 — «omauunor 90-100 A
4 — «xopouwio» 85-89 B




75-84 C
70-74
D
3 5 65-69
«YO0BNIeMBOPUMETLHOY 50-62 £
2 — «Hey0081emB8oOPUMENILHOY Menee 60 F

Y4eOHO-MeTOAMYECKOE U MH(POPMAIIMOHHOE OOecriedeHne yueOHoi JUCIIUIINHbI
OcHoBHas nuTeparypa:

1. CepreeB A. I'. Metposiorusi, cranmaptuzanusa 1 ceptudukanus B 2 4. Yactp 1.
MeTtponorus: yueOHUK U MPaKTUKYM JJis akajgemudeckoro 6akanaBpuara / A. I'. Ceprees. —
3-¢ wm3a., mepepab. u jgom. — MockBa: M3parensctBo FOpaiir, 2020. — 324 c.
https://www.biblio-online.ru/viewer/metrologiya-standartizaciya-i-sertifikaciya-v-2-ch-
chast-1-metrologiya-451931#page/1

2. CepreeB A. I'. Metponorusi, cranaaptusanus u ceprudukanus B 2 4. Yactp 2.
Cranpaptuzauusd #  cepTudUKanusa: y4eOHMK M TPAKTUKYM JUIS  aKaJEeMUYECKOTO
OakanaBpuata / A. I'. Ceprees, B. B. Tepereps.— 3-¢ uza., nepepad. u nomn. — Mocksa:
UznarensctBo IOpaiit, 2020. — 325 c. https://www.biblio-online.ru/viewer/metrologiya-
standartizaciya-i-sertifikaciya-v-2-ch-chast-2-standartizaciya-i-sertifikaciya-451932#page/1

JlonoJIHUTENbHAS TUTEPATYpa:

3. AxcenoBa E.H. Metonst 00paboTKM pe3ylbTaTOB H3MEPEHUN (DU3HUECKUX
BENMYMH: yueOHO-MeToanueckoe nmocodue / E.H. Akcenoa, H.I1. Kanamnnkos. — Mocksa:
HUAY MUDU,2016. — 36 c. https://e.lanbook.com/book/113371

4. AxcenoBa E.H. Meronpl oneHKM MNOrpeUIHOCTEH NMPU HU3MEPEHUSX (PUINYECKUX
BeIMUUH: yueOHo-meTtoanueckoe nocooue / E.H. Axcenona, H.II. KanamuukoB. — CaHKT-
[MetepOypr: Jlans, 2019. — 40 c. https://e.lanbook.com/book/113371

5. XKapkosckuiéi b.M. TlpubGopbl aBTOMaTH4YECKOTO KOHTPOJISI M PETyJIUPOBAHUS
(ycTpoiicTBO 1 peMOHT): Yueb.- 3-¢ u3., mepepad. u gom.- M.: Anbsac, 2020. - 336 c.

6. KaitnoBa B.H. Metponorudeckass sKkcrepTu3a U HOPMOKOHTPOJb TEXHHUECKOH
JOKyMEHTaluu: ydyeOHo-Meroanueckoe nocobobue / B.H. KaiinoBa, E.B. 3umuna, B.I.
Kyrsiikun; nmox obmeit pexakiueit B.H. Kaiinosoit. — Cankr-IletepOypr: Jlanp, 2021. — 500
c. https://e.lanbook.com/reader/book/153689/#1

7. 'yrenés, A. B. Crannaptuzanusi, METpoJIorus U cepTudukanys: Yued. mocodue / A. B.
['yrenes . - 2-e uzn. - M.: U3narenscko- Toprosas koproparus "lamkos u K ©", 2011. - 272 c.

8.TapupoBka Tepmonaps! [Tekct] : Meron. yka3. K BbII. Jab. pabd. mo AwuCII.
"MeTpoJiorus, cTanaapTu3auus u cepTudukanus”, aas cTyd. Hamp. HoArotT. "XuMuyeckas
texHojorus" Bcex gopm o00yu. / coct.: YerunoB H. A., 3ybora H. I'. - banakoso: BUTU
HUAY MUOU, 2020. - 20 c.

IIporpammHuoe ob0ecnieueHue u UHTEpHET-pecypChbl:

[Ipomecc peaym3anum  00pa30BaTEIbHONM IIPOrpaMMBl  OOECIIEYeH HEOOXOIUMBIM
KOMIUIEKTOM JIMLIEH3MOHHOTO NMPOTPAMMHOI0 00ECIIEUEHHSI.

MarepuajibHO-TeXHHYECKOe o0ecnedyeHrue Y4eOHOH TUCHMILTHHbI

JIeKIMOHHBIE  3aHATUS  MPOBOINATCS B CIELHUAIM3UPOBAHHBIX  AyAUTOPUSX,



OCHAILIEHHBIX MYJbTUMEIUNUHBIM 00OpyAoBaHUEM. [IpakTuueckue 3aHSATHS TPOBOJISATCS B
ATUX K€ AayJUTOpUSX C TMOCEHIEHUEM JIabOpaToOpHil, OCHAIICHHBIX CTAHIAPTHBIMU
KOMIUJIEKTaMH OT€YECTBEHHBIX U 3apyOEKHBIX MPUOOPOB U YCTAHOBOK. MynbTUMEANINHBIN
KypC JIEKIHH, BUACO(DHUIbMBI, MAKETHI U TJIAKATHI.

Y4eOHO-MeTOoAMYeCKHEe PEKOMEHIAIUU 1JISl CTY/ICHTOB

1. Yka3anus 11 npoCIyIIMBaHMS JEKIAN

[lepen HauajgoM 3aHATUH BHUMATEIBHO O3HAKOMUTHCA C Y4YEOHBIM IUIAHOM
IPOBEAECHUS JIEKIIUN U CIIUCKOM PEKOMEHI0BAHHOM JINTEPATYPHI.

[lepen mocenieHUEM OYEPENHON JIEKIIMM OCBEXKUTh B MaMSITH OCHOBHBIE KOHUECHIIUH
npoWjeHHoro paHee wmatepuana. [logroroBuTe mnpu  HEOOXOJMMOCTH  BOIIPOCHI
npenoaaBarento. He Hamo omacaTbes, 9TO BOMPOCH MOTYT OBITH IPOCTHIMHU.

Ha nexnmum ocHOBHOE BHUMaHHWE CIEAYET yAENsATh He (opMyliaM U MaTeMaTH4eCKAM
BBIKJIJIKaM, a COJICPKAHUIO U3YyYa€MbIX BOIIPOCOB, ONIPEACICHHUSAM M MOCTAHOBKAM 33/1a4.

B mporecce u3ydeHus JEKIMOHHOTO Kypca HEO0OXOAUMO MO BO3MOKHOCTH YacTo
BO3BpallaTbCs K OCHOBHBIM IOHATHSAM M METOJAaM pEIIeHUS 3ajad (34eCh BO3MOYKEH
BBIOOPOYHBIN KOHTPOJIb 3HAHUM CTYICHTOB).

JKenarenbHO MCNOJIB30BATh KOHCHEKTHI JIEKIUW, B KOTOPBIX UCIIOIb3YETCS MPUHATAS
npenojaBaresieM CUcTeMa 0003HAUYCHUM.

Jns Gonee moapoOHOro M3ydeHHs Kypca cieAyeT paboTarh ¢ PEKOMEHOBAaHHBIMU
JUTEPATYPHBIMU UCTOYHUKAMH U BHOBb MOSIBJISIOIIMMUCS UCTOYHUKAMU.

2. YKa3aHus JUIsl BBITOJTHEHUS JTa00PaTOPHBIX paboT

CoOmonath  TpeOOBaHUSI TEXHUKH O€30MACHOCTH, JUISI 4Yero MpOCIylIaTh
HE0OXOMMbIE Pa3bICHEHUS O IPABUIHLHOCTH MOBEJIEHUS B TaOOPaTOPHUHU.

[lepen BwImoOIHEHUEM JTAOOPATOPHOM PAOOTHI TPOBECTH CAMOCTOSITEIHLHO MOJATOTOBKY
K paboTe U3y4rMB OCHOBHBIE TEOPETUUECKUE TTOJIOKEHHUSI, 3HAHUE KOTOPBIX HEOOXOIUMO ISl
OCMBICJICHHOTO BBHITIOJTHEHUSI PAOOTHI.

B npoiiecce BbinoaHEHUs pabOThI CIAEAYET MOCTOSIHHO OOIIAThCS C MPErojaBaTesieM,
HE JIOIyCKas MO0 BO3MO>XHOCTH HEMPABUIIbHBIX JICHCTBUH.

OCHOBHBIE pe3y/bTaThl KCIIEPUMEHTOB HEOOXOIMMO 3a(hMKCUPOBATH B TMCHMEHHOM BUJIE.

[Tpu cmaue 3auera mo paboTe MOATOTOBUTH OTUET O MPOJIEIAHHON padoTe, e TOIKHbI
OBITH OTPa)KEHBI OCHOBHBIE PE3YJIbTAThI U BHIBOIBI.

3.YKkazaHus JJ1s1 BBITIOJTHEHUSI CAMOCTOSITEIbHON paOOThI

[TonyunTs y mnpenojgaBatesisl 3aJaHUE€ WU CIHCOK PEKOMEHIOBAHHOW JIUTEPATYPHI.
N3ydeHne TeopeTuueCcKuX BOMPOCOB CIEIYET MPOBOAUTH IO BO3MOKHOCTH CaMOCTOSITENIBHO,
HO TIPH 3aTPYAHEHUAX 00paIlaThCs K MPErnoaBaTelo.

[ToaroTOBHTH MUCEMEHHBIM OTUYET O IPOJICTaHHOK padoTe.

[Ipu BhIMONTHEHUN (DPOHTANBHBIX 3aJaHUN MO YCMOTPEHHIO MperojaBaTeis padora
MOXET OBITh OIleHEeHa 0e3 MHUCHhMEHHOTO OT4YeTa Ha OCHOBE OTBETOB HA KOHTPOJBLHBIC
BOIIPOCHI, MPU YCIIOBUM aKTUBHOM CaMOCTOSITEILHOU PaOOTHI.

[ToaroToBUTHL OTBETHI HA KOHTPOJIHHBIE BOTIPOCHI.



MeTtoanyeckue peKOMeHIAUM AJIs penoaaBarejien

1. Ykazanus a5 npoBeAeHUs JEKIUN

Ha nepBoii BBOJHOM JIEKIIMU cAeNaTh OOIIMI 0030p coaepkaHUsS Kypca U OTMETUTh
HOBBIE METOJIbl M IOJXOJbl K PEIICHUIO 3a]lad, pacCMaTPUBAEMBIX B Kypce, JIOBECTH 0
CTYJIEHTOB TpeOoBaHus Kadeaphl, OTBETUTH HA BOIPOCHI.

[Ipy mOATrOoTOBKE K JIGKIIMOHHBIM 3aHATHUSIM HEOOXOIMMO MPOAyMaTh IUJIAH €ro
MPOBEICHUS, COJICP)KAHUE BCTYNMUTEIBbHOW, OCHOBHOM W 3aKIIOUYUTEIBHOW YacTH JICKIIWH,
03HAKOMHUTHCSI C HOBMHKAMH Y4YEOHOM W METOJMYECKON JUTepaTypbl, MyOIMKAIUIMU
MEPUOJINYECKOM Te€YaTh IO TEeME JICKIIMOHHOTO 3aHATHS. YTOYHUTH IUIAH MPOBEACHUS
CEeMHMHApPCKOTO 3aHATUA MO Teme Jekiuu. llepen u3I0KeHHMEeM TEKYUIEero JEKIMOHHOIO
Marepraja HallOMHUTh 00 OCHOBHBIX HUTOTaX, JIOCTUTHYTBIX Ha MpeabIAymux jekmusax. C
ATON 1ENblI0 3a/laTh HECKOJIBKO BOIIPOCOB AayJUTOPUU M OCYUIECTBUTH BBIOOPOUHBIMA
KOHTPOJIb 3HAHUS CTYJICHTOB.

B Xxoze NEeKIMOHHOTO 3aHATUS NpernojaBaTelb JOJDKEH Ha3BaThb TeMy, Y4COHBIC
BOINPOCHI, 03HAKOMUTH CTYJCHTOB C IEPEUYHEM OCHOBHOM M JOMOJHUTEIBHOMN JIUTEPATYPHI IO
TeMme 3aHiATHsA. PackpeiBas cojepkaHue ydeOHBIX BOIPOCOB, AKIICHTHPOBATh BHUMAHHE
CTYyJICHTOB Ha OCHOBHBIX KaTETOPHSX, SBJICHUSAX U Ipolieccax, OCOOCHHOCTAX WX
MpoTeKaHus. PacKkpbeIBaTh CYIIHOCTh U COJICP’KAHUE PA3JIMUHBIX TOYEK 3PEHHS M HAYYHBIX
MOJX0/I0B K OOBSICHEHUIO T€X WJIM UHBIX SIBJICHUN U MPOIECCOB.

Cnemyer apryMEHTHUPOBAHO OOOCHOBaTh COOCTBEHHYIO TIO3UIIMIO [0 CIHOPHBIM
TeopeTuyeckuM BompocaM. [IpuBoauTh mpuMepbl. 3ajaBaTh IO XOAY H3JIOKECHUS
JIEKIUOHHOTO MaTepuajga PUTOPUYECKUE BOMPOCHI MU CAMOMY J1aBaThb HAa HUX OTBET. JTO
CITOCOOCTBYET aKTHUBU3AIIUU MBICIMTEIBHON ACATEILHOCTH CTYJACHTOB, ITOBBIIMICHUIO HX
BHUMAaHUA M HWHTEpeca K MaTepuainy JICKIuU, ee cojaepxkanuto. IIpenomaBarens J0KEH
PYKOBOJIUTH pPabOTOM CTYACHTOB TI0 KOHCIEKTHPOBAHHUIO JISKIIMOHHOTO MaTrepuala,
MOAYEPKUBATH HEOOXOIUMOCTh OTPAXKEHUSI B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUN M3ydaeMOou
TeMbl, 0CO0O BBIJIENASI, KaTeropuajdbHbIM amnmapaT. B 3akir04uTeIbHON YacTH JIEKIIUH
HE00X0IMMO c(HOPMYIUPOBAThH OOIIKE BBHIBOJBI 10 TEME, PACKPBIBAIOIINE COJIEPKAHUE BCEX
BOIIPOCOB, MTOCTABJICHHBIX B JIEKIIMU. OOBIABUTH IJIaH OYEPEAHOTO MPAKTUUECKOTO 3aHSATUS,
JaTh KpaTKUE PEKOMEH/IAIMKU 10 MOATOTOBKE CTYJICHTOB K ceMUHapy. OnpeaennTs MECTO U
BpEeMsI KOHCYJIbTAIIUK CTYJICHTaM, MOKEJIaBIIMM BBICTYIUTh Ha CEMHHApe C JOKIagaMH M
pedepaTamu.

Ha mocnemnei neknuu ynenuTh Bpems Juisi 0030pa Hambojiee BaXKHBIX IOJIOKCHHM,
PacCMOTPEHHBIX B Kypce.

2.YKa3zaHusi 10 KOHTPOJIIO CAMOCTOSITENIbHON pabOThI CTYJEHTOB

[To ycMoTpeHuIo mpernojaBaTesl 3ajlaHie Ha CAMOCTOSATENIbHYIO paboTy MOXKET OBITh
WHUBUTyJIbHBIM WM (PPOHTATHHBIM.

[Tpu ucnosb30BaHUU WHIWBUIYTBHBIX 33JJaHUN TPEOOBATh OT CTYJEHTA MUCHMEHHBIN
OTYET O MPOJICTIAaHHOM padoTe.

[Ipn npumeHeHUU GPOHTAIBHBIX 3aJaHUN BECTH KOJJICKTUBHBIC OOCYXKIEHHUS CO
CTyJI€HTaMU OCHOBHBIX TEOPETHUECKUX MOJIOKESHUM.



C LOEJIBbI0O KOHTPOJIA Kadu€CTBA BLINMOJHCHUSA CaMOCTOSITEJIBHOM pa6OTBI Tpe6OBaTB
WHAWBUAYAJIbHBIC  OTYCTLI (I[OHYCTI/IMO BMCCTO IIMCBbMCHHOI'O OT4YCTAa IIPUMCHATH
MHAWBUAYaJIbHbBIC KOHTPOJbHELIC BOHpOCBI).

[Iporpamma coctaBiieHa B cooTBeTcTBUU C TpeboBanusmu OC HUAY MUDU u
y4eOHBIM IJIAHOM OCHOBHOM 00pa3oBaTENbHOM MPOrpaMMBbI M0 HANPABIECHUIO MOJATOTOBKHU
18.03.01 «XumMu4eckasi TEXHOJOTHSD.

PaGouyto nmporpamMmmy coctaBuil: IOIIEHT, Y cTuHOB H.A.

Peuenzent: nmouenrt, ['epacumona B.M.

[Iporpamma ono6pena Ha 3aceganun YMKH 18.03.01 «Xumuyeckass TEXHOJIOTHS».

[Ipencenarens yueOHO-MeToquueckoit komuccun H.M. UepHoBa



