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Llesb 0cBOEHUsI TUCITATLINHBI

[lesnp mpenofaBaHust TUCIMILIMHBI SBJSICTCS MOJIyUYE€HUE 3HAHHA, HEOOXOAMMBIX IS
IUTOJIOTBOPHON  TBOPYECKOHM JeATeNbHOCTH OakamaBpa. Jlucummianaa «MeTposorus,
CTaHIApTU3aIUs M CepTHPHKAIMS» (HOPMUPYIOT TEXHOJOTHUECKOC MHUPOBO33PCHHE
0aKaJlaBpoB Il WX IPOU3BOICTBCHHO-TCXHOJOTHYCCKONM M IPOSKTHO-KOHCTPYKTOPCKOM
poecCHOHaTEHOM NS TEIEHOCTH.

Mecto pucuuiiuHbl B ctpykrype OOII BO

Kypc «Metposorusi, crangapTu3anus U cepTUPUKALM) CBA3aH ¢ HEOOXOIUMOCTHIO
3HaHUN OCHOB OOIEH MW HEOPraHUYEeCKOM XMMHH, AHAIMUTUYECKOW XUMHUU U (PU3UKO-
XUMHUYECKUX METOJOB aHallh3a, OPraHUYEeCKON XUMUHU, IUPOKOE UCMHOJIb30BAHUE, KOTOPHIX
HE TOJBKO a€T BO3MOKHOCTh Han0oJiee TOYHO BBIPA3UTh TEOPETUUECKHUE 3aKOHOMEPHOCTH,
HO U SIBJISIETCSI HEOOXOJIUMBbIM MHCTPYMEHTOM UX yCTaHOBJEHUsA. TeopeTuueckue 3HaHUA U
MPAaKTUYECKUE HABBIKM, TOJYYEHHbIE CTYJCHTAaMU TMPU HU3YUYECHUH JTUCHUIUIMHBI
«MetpoJorusi, CTaHIapTU3alUsl U CcepTUPUKAIUL», HOJKHBI OBITh HCIIOJIB30BAHBI B
MpoIecCe M3YYCHHUS TMOCIHEAYIONUX JUCHUIUIMH: «CHUCTEMBl YIpaBICHUS XUMHUKO-
TEXHOJIOTUYECKUMH  Tpolieccamm», «O0opynoBaHHe MPOU3BOACTB  HEOPTaHHMYECKHUX
BeIECTB», «TeXHONOrusi MUHEPAJIbHBIX YIOOpEHUH, cojlell W Mmeraouenn», «XuMuyeckas
TE€XHOJIOTUS HEOPTaHUYECKUX BEIIECTB.

Komnerenuun oOyuaromerocs, O0CBOCHMUS

JAUCHUITIIMHbI

¢popmupyembie B pesyJabTarte
B nponecce ocBoeHUs JaHHOW NUCIUIUIMHBI Y CTYJEHTa (DOPMUPYIOTCS CIICIYIOIINE

KOMIICTCHIINH:

obmenpodeccuoHaNbHBIC

Kon xomnereHnmmu

OIIK-5

HanmenoBanue KOMIICTCHII U
Cnoco0OeH  OCyIIeCTBIATh
AKCIIEPUMEHTAIHLHBIC
WCCIICTOBAHMSI u

I/IHZ[I/IKaTOpBI JOCTUXKEHUA KOMIICTCHIIUU
3-OI1K-5 — 3HaTh TEXHOJIOTHYCCKUM
IIPOIIECC, CBOMCTBA CBIPHSI, TOTOBOM
MPOAYKIUU ISl OCYILECTBICHUS

UCIIBITAaHUA 10 3aJaHHOU
METO/IHKE, TIPOBOIUTH
HAOJIOICHUST U M3MEpEHUs

AKCIIEPUMEHTAIIBHBIX UCCIEIOBAHUN
Y UCTIBITAHUM OTBITHBIX 00pa3iioB
MAaTEPHUAJIOB M0 3aJaHHOU METOIUKE

¢ yuetrom  TpeboBanuii | Y-OIIK-5— YMeTh BBITIOIHATH
TEXHUKHU 0€30MacHOCTH, | SKCTICPUMEHTAIbHBIC NCCIICIOBAHUS 1
00pabaThIBaTh U | B 00paboTKe, HHTEPIIPETAIIUU
HHTEPIIPETUPOBATH MOJIYYCHHBIX IKCIIEPUMEHTATBHBIX
AKCIICPUMEHTAJILHBIC JTAHHBIX

JTaHHBIE B-OIIK-5 —Bnaners HaBbIKaMu

pa3pabOTKH perjaMeHTa MPOBEICHUS
HCIIBITAHUM HOBBIX 00pa3IioB
MIPOYKIIUH C y4eTOM TpeOOBaHUMA
TEXHUKH 0€30IaCHOCTH




npodeccuoHanbHbIE

Ko xoMnerenumu

HanmenoBanne KOMIETSHITUN

I/IH,Z[I/IKaTOpBI JOCTHXCHUS KOMIICTCHIINH

HOPMAaTUBHbBIE TOKYMEHTBI
10 Ka4eCTBY,

CTaHJapPTU3ALUU U
cepTU(UKALNU TPOTYKTOB
Y U3JICIINI, SJIEMEHTBI
AKOHOMMYECKOTO aHAJIN3a B
MPAKTUYECKON
NEeATEeIbHOCTU

[1K-4 Cnoco0eH OCyIIeCTBIIATh 3-11K-4 — 3natp TpeGoBaHUS,
TEXHOJIOTHYECKHUI MPOUECC | MPEABSBISIEMbIE K TEXHUYECKOM
B COOTBETCTBUU C JIOKyMEHTAIUH, ChIPbIO, MaTepHUaJIaM,
pPErIaMeHTOM U nosrypadbprkaram, KOMILUIEKTYIOLIUM
UCIIOJIb30BaTh TEXHUUECKHUE | M3IETUSAM U TOTOBOM MPOAYKIIUU
CpEACTBA JUIsl UBMEPECHUS V-IIK-4 — YMeTh KOHTPOJIMPOBAThH
OCHOBHBIX ITAPAMETPOB 3¢ (HEKTUBHOCTH PACXOJOBAHUS
TE€XHOJIOTUYECKOTO CBHIPbsl U OCHOBHBIX MAaTepraJioB B
IPOLIECCA, CBOMCTB CBIPhSI U | COOTBETCTBUU C PEMIAMEHTOM
MPOIYKIIUN B-I1K-4 — Bnanetrs HaBbIKAMH
HCIIOJIb30BaHUsA TEXHUYECKUX
CPEACTB ISl UBMEPEHUSI OCHOBHBIX
napameTpoOB TEXHOJIOTHYECKOTO
rpolecca, CBOMCTB ChIPbS,
MPOIYKLIHHU U pa3pabaTbIBaeT
TEXHUYECKYIO JOKYMEHTAIUIO
I1K-6 Cnoco0eH ucnob30BaTh 3-T1IK-6 — 3HaTh HOpPMATHBHBIC

MPOTYKIIUN

0 Ka4eCTBY

AOKYMCHTEBI 110 KaUCCTBY,
CTaHdapTU3alllud U CepTI/I(l)I/IKa]_II/II/I
IIPOAYKTOB U I/I3,Z[€JII/Iﬁ IIpu
IIPOBCACHUU HUCIIBITAHUN U IIPUCMKHU

V-IIK-6 — YMeTh UCIIOJIBL30BaTh
HOPMATUBHBIE JTIOKYMEHTHI MO
Ka4yeCTBY, CTaHJAAPTU3ALINH U
cepTudUKaIUUA TPOAYKTOB U3ACIIUMA
JIJIs1 BBISIBJICHUS] TPUYMHBI Opaka B
CJIy4ae HECOOTBETCTBUS MPOIYKIIUU

B-IIK-6 — BiageTs HaBBIKaMU
HCITOJIb30BaHUs HOPMATHBHBIX
JIOKYMEHTOB TI0 KA4ECTBY,
CTaHJapTU3AINH, CEPTU(HUKAITAN
MIPOJYKTOB M IPUMEHEHHE DJIEMEHTOB
PKOHOMHMYECKOTO aHaJIn3a IIpu
MIPOBEJICHUN CTAHIAPTHBIX U
JIOTIOJTHUTENILHBIX UCIBITAHUI

33I[a‘ll/l BOCIIMTAHHUS, PCAIUN3YEMBIC B PaMKaX 0CBOCHUA JTUCHUIIINHBI

Hanpagienne/ Cosnanne yciaoBuii, | Ucnosib3oBanue Bosieuenue B
neJu olecreynBalOIKX BOCIIUTATEIbHOIO PA3HOIIAHOBYIO
NOTEHIUAJA  Yy4YeOHBbIX | BHEYUYeOHYIO
AUCHUILINH AeITeJIbHOCTh
IIpopeccnonanbHoe o | - ¢dopmupoBanue | Mcnonb3oBanue 1.Opranusanus Hay4HO-
TPYAOBOE BOCIUTAHUE | IICHXOJOTHYECKOU BOCIHUTATEIHHOTO MPaKTUYECKHUX




TOTOBHOCTH
JACATCIIBHOCTH

(B15)

npodeccnoHaTbHOMI

K

o

n30panHoi Tmpodeccuu

MOTEHIMANIa  TUCIUILINH
o0menpodecCHoOHaATHHOTO
MOJTYJISI JUTSE:

- ¢dbopmupoBaHus
YCTOMYMBOTO WHTEpeca K
npodeccrnoHabHOM
NeSITeIIbHOCTH,
MOTPEOHOCTH B
JOCTIDKEHUH Pe3yJIbTaTa,
MMOHUMaHHS
(hYHKIIMOHATTLHBIX
00s3aHHOCTEH U
n30paHHOM
npodeccrnoHabHOI
NeSITeIbHOCTH, ~ YyBCTBA
npodeccrnoHabHOM
OTBETCTBEHHOCTH  4epe3
BBIMOJIHEHUE YYEOHBIX, B
TOM YHCJIC MPAKTHYECKUX

3aaa4

3a/laHuH, TpeOyoIHIX
CTPOToro coOIIrOIeHHS
MIPaBIII TEXHUKHU
0e30macHOCTH H

WHCTPYKIUH 1O paboTe ¢
000py/JI0BaHUEM B paMKax
1a00paToOpHOTO

IIpaKTUKYyMa.

KOH(epeHIMid U BCTpey

c BEJIYILIMMU
CHeMaJINCTaMHU
HNpEANpUATHL ropoaa u
BETEpaHaAMU  aTOMHOM
OTpaciH.

2. Opranuzanus u
MPOBEACHUE

MPEAMETHBIX OJUMITHAA]T
U ydyacTHe B KOHKypcax
podeCCHOHATEHOTO
MacTepcTBa.

3.Y4acTHe B €XeroIHbIX
aKIHUSAX  CTYJAEHYECKUX
CTPOUTEILHBIX OTPSIO0B

CtpykTypa u coaepkaHue y4eOHOM TUCIUTIIHHBI
JlucuuriuinHa mpenojaercs CTyJaeHTaM B 5-om cemectpe. OOmas TpyaoeMKOCTb

JTMCIUILIMHBI COCTaBIISIeT 3 3adueTHBIe enuHuIbl, 108 ak. Jaca.

Kanenpapubiil niian

Ne Ne HaumenoBanue pa3jaeia Buab1 yuyeoHoii ATTecTanus Makcu
P T (TemMbl) TUCHMILITHHBI AesiTeJIbHOCTH (B Yacax) pasaeja MaJjlb-
a e (¢popma) HBI
3 oaJLI
I bl o o 3a
e i < pazaen
a = =
" s |5 &

e = & =
s |E |g |& | g
=) = = = Q
1 1 | TeopeTnueckue OCHOBBI 33 4 - - 18 | YO-1 25
METPOJIOTUH JIP1-4,
2 | U3mepenne  mapameTpoB | 23 4 16 - 20 | JIP2-8,
XUMHKO-TEXHOIOTHYECKOTO JP3-12
npoiiecca JIP4-16
T1-8
2 3 CranpapTuzanus 19 4 - - 20 | T2-16 25
4 | Ceprudukanus 33 4 - - 18
Buja npomexyTouHoii aTTecTanuu 108 | 16 16 - 76 3auyer 50




Coaep:xaHue JIECKIMOHHOIO Kypca

Tembl JeKuumn. Bcero Yueoo-
METOINYeCKoe
Bonpocel, oTpadaTbiBaeMble HA JIEKIUU 4acoB
obecnevyeHmne
1 2 3
TeopeTnueckne 0CHOBbI METPOJIOTHH 4 [1-5]
HcTopust cTaHOBIEHUS] METPOJIOTHH.
TeopeTnueckass METPOJIOTHS.
IIpakTHyeckass METPOJIOTHUSI.
3aKkoHO1aTeIbHAsE METPOJIOTHS
N3mepenune napaMeTpoB XUMHKO-TEXHOJIOTHYECKOTO 4 [6-12]
npoiuecca
N3mepenne Temneparyphl.
N3mepenue naBieHusl.
N3mepenue pacxona.
N3mepenrie KOHIIEHTpaIIUU.
N3mepenue ypoBHs.
Cranaapruzanus 4 [1-8]
Hasnauenwe u BUIBI CTAaHAAPTOB.
Pa3paboTka 1 BHEApeHUE CTaHaapTA.
[IpaBuia BRINOJIHEHUS CTAHIAPTA.
Cepruduxanus 4 [1-8]
Bunp! ceprudukartos.
CepTudunupyromniye opraisl U TpeOOBaHUS K HUM.
[Topsimok mpoxoxaeHus cepTuduKaIum.
[ToBTOpHAas cepTudukaius
IlepedyeHb 1a00paTOPHBIX padoT
Tema naboparopHbix padort. 3aganmus, Beero YuyebHo-
BONPOCHI, 0TPadaTbIBaeMble HA MeTonYecKoe
JIA00OPATOPHOM 3aHATHH Hacos odecreuenmne
1 2 3
TapupoBka Tepmomapbl 4 [12]
Omnpenenenue MOTPEITHOCTH U3MEPEHUS 4 [15]
TEPMOIJIEKTPUYECKOTO TMpeoOpa3oBarensi B KOMIUIEKTE C
BTOPUYHBIM IPHOOPOM
Omnpenenenue ko3 puieHTa pacxoia KUJIKOCTH 4 [16]
W3mepenue naBieHus 4 [2-5]




3aganus QI CAMOCTOSITEILHOM PadOThI CTY/I€HTOB

BonpocsbI /st caMOCTOSATEIbLHOTO Bcero YuebHo-
U3y4eHus (3a1aHus) 4acoB METOAMTECKOE
o0ecmeueHue
1 2 3
TeopeTnueckne 0CHOBBI METPOJIOTHH 18 [1-5]
HcTopust CTaHOBICHHUS METPOJIOTHH.
TeopeTrueckas METPOJIOTHS.
[TpakTryeckass METPOJIOTHSI.
3aKoHOAaTeIbHAs. METPOJIOTHS
[TorpemnocT U3MepeHuUs
H3mepenne mapaMeTpoB XHMHKO-TEXHOJIOTHYECKOTO 20 [6-12]

npouecca

N3mepenne Temneparypsl.

N3mepeHne naBieHus.

N3mepenue pacxopa.

N3mepenne KOHIEHTPaLNH.

N3mepenne ypoBHs.

Onpenenenre NOrpenIHOCTH U3MEPEHUS
TEXHOJIOTHYECKHX MTapaMeTPOB
Cranpaprusanus 20 [1-9]
Ha3naueHue 1 BUIBI CTaHAAPTOB.
Pa3paboTka 1 BHeApeHUe CTaHaapTa.
IIpaBuna BeINOJHEHUS CTaHAAPTA.

Cepruduxanus 18 [1-9]
Bunpr ceprudukartos.

Ceprudunupyromye opraibl 1 TpeOOBaHUS K HUM.
[Topsimok mpoxoxaeHus cepTudUKaIum.
[ToBTOpHAas cepTuduxaims

PacueTrHo-rpaduueckass padoTa He MpeyCMOTPEHAa YUeOHBIM IUIAHOM
KypcoBasi padoTa He mpexycMOTpeHa Y4eOHbIM IJIAHOM

OoOpa3oBaTe/ibHbIE TEXHOJIOTHH

Peanuzanus ocBOEHHS JAaHHOW IUCUUIUIMHBI OOECHEUMBAETCS JOCTYINOM KaKJIOTO
oOyyaromierocs Kk 0azam JaHHbIX U OMOJIMOTEYHBIM (poHIAM, (POPMHUPYEMBIM IO TOJIHOMY
MepeyHIO JUCHUIUIMH (MOAYJiel) OCHOBHOM oOpa3oBarenbHoM nporpammbl. B BUTW HUAY
MUOU neiicTBYIOT KOMITBIOTEPHBIE KIIACCHI, B KOTOPBIX IPOBOASATCS 3aHATHS 11O PA3JIMYHBIM
JUACHUIUIMHAM HAIIPaBJICHUs TOJATOTOBKM «XHWMHUYECKas TEXHOJOTUS», B TOM 4YHCIE U
KJIacChl OOecreueHbl JOCTYyNoM K ceTd WHTepHeT aisi CcaMOCTOATENbHOW MOJArOTOBKHU



ctyneHtoB. Ha kadenpe umeroTcss KOMIbIOTEPHI C BOBMOXXHOCTBIO Pa0OTHI B CIEIMATIbHBIX
mporpaMmax M JOCTylla K COBPEMEHHBIM TpodecCHOHAIbHBIM 0Oa3aM  JIaHHBIX,
WH()OPMAITMOHHBIM CIIPABOYHBIM M TIOMCKOBBIM CHCTEMaM, K TaKUM Kak 0a3a JTaHHBIX
NEePUOINYECKUX M3AaHui. [{enpio mpu 3ToM sBisSIeTCS] BBIPAaOOTKA Y CTYACHTOB HABHIKOB H
KOMIIETEHIIMM, TO3BOJISIOIIMX CAaMOCTOSATEIBHO BECTH MCCIEAOBATENbCKYI0 M HAy4HO-
NeJaroruyeckyro  paboTy. AyYIUTOpHBIE 3aHSATUS TPOBOASATCS B BHIAE JIGKIUH C
ucnonp3oBanueM [IK ¥ KOMIOBIOTEPHOrO TPOEKTOpPA, MPAKTUYECKUX 3aAHITUH, C
ucnonb3oBanueM [IK mpu npoBegeHun pacyetoB. CamocTosiTesbHasi paboTa CTYAEHTOB
MPOBOJIUTCS TOJ PYKOBOJACTBOM IPEINOJABATENICH, C OKa3aHUEM KOHCYJIbTALMKA U MOMOIIH
IIPY TIOJITOTOBKE K KOHTPOJIBHBIM paboTaM, BHITTOJTHCHUH TOMAITHUX 3aTaHHM.

DoH/ OLICHOYHBIX CPEeICTB

@OHJ] OLEHOYHBIX CPEACTB MO JUCLHUIUIMHE OOECHEeYMBAET IPOBEPKY OCBOCHHUS
IUIAHUPYEMBIX pe3yJbTaTOB OOyueHHUs (KOMIETEHIMH M HMX HHIAUKATOPOB) MOCPEICTBOM
MEPONPUITUNA TEKYIIETO, PYOSKHOTO U MPOMEKYTOYHOT'O KOHTPOJIS [0 TUCHUIUINHE.

CBs3p Mexay (popMUpPYEMBIMU KOMIETEHIUSAMU U (OpMaMu KOHTPOJII UX OCBOEHUS
IIPEJCTaBJICHA B CIENYIOIIEH TadnLe:

Haumenosanue
Ne Kon n HauMeHoBaHME MHAUKATOpa HanmenoBanue

KOHTPOJIHPYEMBIX .
n/n JOCTIDKEHUS] KOMITETCHIIU T OLICHOYHOT'O CPE/ICTBA
pazziesoB (TEMBbl)

Bxo/1HOW KOHTPOJIb

Bompocs! BX0ogHOTO
KOHTPOJIsI (YCTHO)
ATTecranys pas3esnoB, TEKYIIUNA KOHTPOJIb YCIIEBAEMOCTH

1 | BxoaHoii KOHTPOJIb

2 Teoperuueckue ocHoBsl | 3- OIIK-5— [Ipumensier 3HaHus Otuer no nabopatopHoit
METPOJIOTHUHU TEXHOJIOTUYECKOT0 Mpolecca, CBOMCTB | paboTe (MMCbMEHHO)
N3mepenune CBIPbsl, TOTOBOW MPOJYKIIMH JUJIS
IIapaMeTpoB XUMHUKO- OCYILIECTBJICHUS YKCIIEPUMEHTAIbHBIX Tect (MucbMeHHO)
TEXHOJOTUYECKUX WCCIIEIOBAHUI U UCTIBITAHUI OMBITHBIX
IIPOLIECCOB 00pa310B MaTepHajoB Mo 3aJaHHON

METOJIUKE

V- OIIK-5 — JleMoHCTpHUpYET YMEHHE B
BBITTOJIHEHUH YKCIIEPUMEHTATBHBIX
UCCIIeIOBaHU U B 00paboTke,
MHTEPIPETAINN TTOTYICHHBIX
OKCTIEPUMEHTAIBHBIX JTaHHBIX

B- OIIK-5 — Pa3pabarbiBaet periiaMeHT
MIPOBE/ICHUS HCITBITAHNI HOBBIX
00pa31oB NPOAYKIMH C YIETOM
TpeOOBaHUI TEXHUKU O€30TTaCHOCTH
3-11K-4 — TlpumMeHsieT 3HaHUS IS
cobmoieHns TpeOOBaHUH,
NPEIbIBIAEMBIX K TEXHUYECKOM
JOKYMEHTAIUH, CBIPBIO, MaTepHaliam,
noiy¢padbpukaTam, KOMILIEKTYIOLIIM
U3JIENTUSIM B TOTOBOM MPOIYKIINU
V-11K-4 — Konrtponupyer




3 PEKTUBHOCTH PACXOIOBAHUS ChHIPhS
¥ OCHOBHBIX MarepuaioB B
COOTBETCTBHUH C PEIIIAMEHTOM

B-IIK-4 — Hcnonb3yeT TeXHUUECKUE
CpeZCTBa ISl K3MEPEHHSI OCHOBHBIX
apaMeTPOB TEXHOJIOTUIECKOTO
nporiecca, CBOMCTB ChIPbS, MPOAYKIIUU
U pa3palbaThIBaCT TEXHUYECKYIO
JIOKYMEHTAITUIO

3-T1IK-6 — IlpumensieT 3Hanust st
cobmoeHust TpeOOBaHUM,
NPEIbABISAEMBIX K TEXHUUECKON
JOKYMEHTAIINH, CHIPbIO, MaTepHasam,
nonyhadpukaraM, KOMIUICKTYIOITIM
U3JICITUSM U TOTOBOH TPOAYKIIUU
V-1IK-6— Kontponupyet

3 PEKTUBHOCTh PACXOIOBAHUS CHIPbS
¥ OCHOBHBIX MaTepuajioB B
COOTBETCTBHUH C PEIIIAMEHTOM
B-I1K-6— Vcronb3yeT TeXHUYeCKHe
Cpe/CTBa JIJIsl K3MEPEHHSI OCHOBHBIX
apaMeTPOB TEXHOJIOTUIECKOTO
npoIriecca, CBOMCTB ChIPbs, MPOIYKIIUU
U pa3padaThiBacT TEXHUICCKYIO
JIOKYMCHTAIUIO

CranmapTuzanus

Cepruduxanus

3- OIIK-5 — IIpumeHsieT 3HaHUs
TEXHOJIOTUYECKOTO MpoLecca, CBOUCTB
CBIPbHsI, TOTOBOM MPOIYKIINHN JIJIS
OCYILIECTBIICHUSI SKCIIEPUMEHTAIBHBIX
HUCCIEN0BAaHUN U UCHBITAHUN ONBITHEIX
00pa310B MaTepHajIoB Mo 3aJaHHON
METO/IMKE

V- OIIK-5 — JleMoHCTpUpYET YMEHHE B
BBITTOJIHEHUH YKCIIEPUMEHTAITBHBIX
UCCIIeIOBaHU U B 00paboTKe,
MHTEPIPETAINN TTOTYICHHBIX
HKCIEPUMEHTAIBHBIX JTaHHBIX

B- OIIK-5 — Pa3pabarbiBaeT pernamMeHT
IPOBE/ICHUS UCIIBITAHUH HOBBIX
00pa310B NPOAYKLUHU C YIETOM
TpeOOBaHUI TEXHUKH O€30M1aCHOCTH

3 -IIK-4 — TlpumensieT 3HaHUS IS
co0uoieHus TpeOoBaHUH,
NPEIBSBISEMBIX K TEXHUIECKOM
JOKYMEHTAIUH, ChIPbI0, MaTepHrasam,
norydadpukaram, KOMIUICKTYIOIIIAM
U3JIeNTUSAM U TOTOBOM NMPOIYKIIUU
V-IIK-4 — KonTponupyer

3P PEKTUBHOCTH PACXOIOBAHUS ChHIPhS
¥ OCHOBHBIX MaTepuasoB B
COOTBETCTBHUH C PEITIAMEHTOM
B-I1K-4— Vcnionb3yeT TeXHUUECKue
CpeZCTBa JJIsl U3MEPEHHsI OCHOBHBIX
apaMeTPOB TEXHOJIOTUIECKOTO
npoliecca, CBOICTB ChIPbsl, MPOAYKIIUU

TecT (MUCHMEHHO)




U pa3palbaThIBaCT TEXHUYECKYIO
JOKYMEHTAITUIO
3-11K-6 — ITpumMensieT 3HaHuA 1715
coOnroeHus TpedOBaHuH,
MNPEIbABISIEMBIX K TEXHHUECKOM
JOKYMEHTAIMH, CHIPbIO, MaTepuasam,
nosryadbpukaram, KOMIUICKTYIOIIHM
U3ICTUSAM U TOTOBOM MPOAYKIIUU
V-IIK-6— Kontponupyer
3 PEKTUBHOCTH PACXOIOBAHUS CHIPhS
Y OCHOBHBIX MaTepHayioB B
COOTBETCTBHUH C PENIAMEHTOM
B-ITK-6— Hcnonb3yeT TeXHUYECKHE
CpEJICTBA JJIs1 U3BMEPEHUSI OCHOBHBIX
MapaMeTpoB TEXHOJIOTHYECKOTO
IIPOLIECCA, CBOMCTB ChIPbS, IIPOLYKLUN
U pa3pabaTbiBaeT TEXHUYECKYIO
JIOKYMEHTAIUIO

[IpomexyTouHas aTTecTalus

4 | 3auer OIIK-5,I1K-4, TIK-6 CobecenoBanne

OneHouyHble CpeACTBa JUIsl BXOJHOTO KOHTPOJSI MPENCTaBISAIOT COOOW BOIPOCHI,
KOTOpBIE 3a7al0TCs CTyieHTaM B ycTHOU hopme (YO).

B kayecTBe OIEHOYHOIO CpEACTBAa TEKYLIErOo KOHTPOJIA HCIOJIb3YETCS OTYET I10
nabopatopHoil paborte. Jlabopatopuass pabora (JIP) - TexHuueckoe cCpeacTBO, KOTOpOe
MOKET OBITh UCIOJIB30BAHO ISl KOHTPOJISE MPUOOPETEHHBIX CTYACHTOM IPO(eCcCHOHATBHBIX
HABBIKOB M YMEHUH MO YIPABJICHUIO KOHKPETHBIM MaTEPHUATbHBIM 00bEKTOM.

Jist  mpomexxyTouHol —arrectaumu npenycmorpenbl  Tectel  (T) - cucrema
CTaHAAPTU3UPOBAHHBIX 3a/JaHUM, TO3BOJISIIONIAS aBTOMATU3MPOBAaTh MPOLEAYPY HU3MEpPEHUs
YPOBHSI 3HAHUW U YMEHHM 00y4aroIerocs.

[To utoram oOy4eHus! BBICTABISIETCS 3a4eT.

Bonpocs BxoaHoro kourpouis (YO):

1. Yto Ha3bIBAIOT (U3UUECKON BETUUUHOM

2. Yto Takoe eauHUIA U3MepeHus: (PU3NUECKO BETMUYUHbI

3. Kakue ¢usnueckue BEJIUYUHBI SBISIOTCS OCHOBHBIMU. [IpuBectu, xoTs Obl OUH
npumep

4. Kakue ¢u3nueckue BEIUUYUHBI SIBISIOTCS NMPOM3BOAHBIMH. [lpuBectu, Xots Obl
OJIMH [IPUMEDP

5. Kax Ha3bIBatoTCS IpUOOPHI 1Sl U3MEPEHUS TEMIIEPATYPBI



6. UTo Takoe CKOpOCTb MTOTOKA KUAKOCTH U KaK €€ MOKHO MPEACTaBUTh
7. 3aueM Hazl0 3HaTh OIPEUIHOCTh U3MEPEHMUS

8. Uro Takoe adCONOTHAs NOTPEIIHOCTD U3MEPEHHUS

9. UTo Takoe OTHOCUTEIIbHAS OIPELUIHOCTh U3MEPEHMS

10. Kakoii TOKyMEHT Ha3bIBa€TCsl CTAaHAAPTOM

Bomnpocs! 11t otuera no naboparopHoit padote Nel

1. Yto Takoe TepMonapsl Kak OHU KJIaCCUPUITUPYIOTCS?

2. Kakue BelecTBa UCIOIB3YIOTCS B KAYECTBE TEPMOIJIEKTPOIOB?

3. Jlas gero HeoOxommmo momaepxkuBarh Temmeparypy 0°C y OZHOTO W3 criaes
TEpMOIIaphI?

4. Kakumu npubopamMu MOKHO U3MEPATh BBIXOIHOM CUTHAJI TEpMOMaphI.

5. UTo Takoe KOMIEHCAIIMOHHBIE POBO/IA TEPMOTIAp.

Bormpocs! miist otyeta o nabopatopHoit padote Ne2
1. Uto Ha3bIBaIOT a0COIOTHOM MOTPEIIHOCTHIO U3MEPEHUs?
2. Kak paccunThIBaeTcs MPUBEAECHHAS OTHOCUTEIbHAS IOTPEITHOCTh?
3. Uto Takoe Bapualus nokazaHus npudopa?
4. YTto Takoe KJIacC TOUHOCTH Mpudopa?.

5. Jliist 9ero Hy’kHa TTOBepKa mpuodopa?

Bormpocs! mist otyeta no nabopatopHoit padote Ne3

1. Uto Ha3bIBaIOT pacxoaomM?

2. Yto Takoe MacCoBbIN pacxon?

3. B ueMm pazHuIla cueTuyrMKa KOJIMYECTBA U pacxoaomepa’?
4. Busipl pacxoJJo0MepOB NIEPEMEHHOTO YPOBHS

5. B xakux ciy4asx HaJio onpeaessiTh ko3P huIueHT pacxoaa?

Bomnpocs! ajist otuera o abopatopHoii padote Ned
1. Yto Takoe abcomtoTHOE NaBiieHne?
2. Enununnia uaMepeHus CpeaHero AaBICHHMS.

3. Yto HA3BIBAIOT JaBJICHUEM.



4. Kak Ha3zpiBaeTcst npuOOp 7151 U3MEpPEHUs aTMOC(HEPHOTO JTABICHHUS?

5. Kak ycTpoeH npyKUHHBI MAaHOMET]P

TecTOBBIE 3a1aHUS:

Tecr 1.
1. ITo npyuHUMILY AEHCTBHS, HA KaKHe rPyNbl KJIACCU(PUUUPYIOTCH TEPMOMETPHI?
A) DiexTpoauHaMUYECKHE
b) OnTuueckue
B) JlunatomeTpudeckue
I') Tenedonnsie
2. llpyHUMI JedCTBUSA KUJIKOCTHBIX TEPMOMETPOB:
A) OcHoOBaH Ha CBOMCTBaX TEILIOBOTO PACIIMPEHUS KHUIKOTO BEIIECTBA TPU U3MEHEHUSIX
TEMIIEPATYPhI;
b) OcHoBan Ha mpeoOpa3oBaHUK U3MEHEHUH TEMIIEPATYPhl B PA3HOCTh yJIJTMHEHUHN ABYX
TBEPJIBIX TEJ, 00YCIOBICHHYIO Pa3IMYUEM X TEMIIEPATyPHBIX KOI(PPHUITUEHTOB JIMHEHHOTO
pacipeHus;
B) OcHoBan Ha npeoOpa3oBaHUM U3MEHEHUHN TEMIIEPaTyphl B U3THO MJIACTHUH, COCTOSIINX U3
JIBYX METAJIJIOB C pa3HbIMU TEMIEPATYPHBIMU KO3(PUIIEHTAMU PACITUPEHNUS,
I') OcHoBaH Ha U3MEPEHUHU JIABJICHUS KUIKOCTU WU raza, KOTOPOE MEHSETCS IPU
W3MEHEHUH TEMIIEPaTyphl;
3. Boi0epuTe HECKOJIBKO BADHAHTOB OTBETA:
Ykaxure 10CTOMHCTBA PTYTHOIO TEPMOMeTpAa:
A) OJITOBEYHOCTB;
b) BUOpOYCTOMYHUBOCTS;
B) B3pBIBOOE30IACHOCTH;
') TouHOCTH U3MeEpeHUs;
4. IlpuHumn neiicTBUA MAaHOMETPUYECKHX TEPMOMETPOB OCHOBAH HA:
A) U3mepeHun 1aBieHus KUIKOCTUA WK raza, KOTOPOE MEHSETCS TPU U3MEHEHUU
TeMrepaTypbl
b) U3MepeHny mIOTHOCTH XKUJKOCTH WIIH ra3a, KOTOpasi MEHAETCS] TPU U3MEHEHUU
TEeMIEPaTyphI;

B) U3mepennn naBiieHUs U TEMIIEpATYyphl CKATOrO BO3/1yXa B OajloHax;



') Usmepennn 00bEMa KUIKOCTU WITH Ta3a, MPYU U3MEHEHUH J1aBJICHUS;

5. IIpu npuMeHeHUN B KaYeCcTBe PE3UCTUBHOIO 3JIEMEHTA MOJYNPOBOJIHUKOBBIX
MAaTepHaJIoOB ero 00bIYHO HA3bIBAKOT:

A) Peocrar;

b) TpancmutTep

B) Tepmopesuctop

I') AMnepmetp

6. OnTnyeckne TepMOMETPbI O3BOJIAIOT:

A) PaccmatpuBath pa3iuyHbIC [IBETA B YBEJIUUUTEIIBHOM CTEKJIE

b) PeructpupoBats Temmepatypy 0iarojaapsi U3MEHEHHIO YPOBHSI CBETUMOCTH, CIIEKTPa U
WHBIX IAPAMETPOB IPU U3MEHEHUU TEMIIEPATYPHI.

B) PeructpupoBath Temiiepatypy, 6aroaapsi i3MEHEHHUIO YPOBHS JaBJIECHUS B CBETOBOM
MTOTOKE.

[') BeIuucisTh CBETOBYIO TNIOTHOCT.

7. Kakue npudopbI OTHOCATCS K U3MEPEHUI0 AaBJIeHUNA?

A) BakyymMMeTpsI

b) TepmomeTpsl

B) Tsaromepsbl

[') TepmoMeTphI pacIIIpeHUs

8. YcrpoiicTBo, pusnveckne napaMeTpbl KOTOPOro U3MEHSIIOTCSI B 3aBHCHUMOCTH OT
AaBJICHUS U3MePsAEMOil cpeabl (KHIKOCTH, ra3a, nmapa).

A) Pesucrop

b) BoasT™meTp

B) Jlatuuk naBneHus

I') Tepmomnapa

9. OTHOCHTE/ILHAS MOTPEIIHOCTH U3MEPEeHNs

A) OTHOIIICHHE U3MEPESHHOM (PU3UYECKOM BEIMUYMHBI K MaKCHMaIbHO BO3MOYKHOW BEJIMUMHE,
U3MepsieMon MprUOOpPOM.

b) OTHOIllIEeHNE HECKOJBKUX PE3YJIbTATOB U3BMEPEHUSI K MAKCUMAJIbHOMY PE3yJIbTaTy

B) OtHotienne abCcoMOTHON MOTPENTHOCTH U3MEPEHHUS K U3MEPEHHOMY 3HAYEHUIO

I') PazHoCcTh MakCMMaIbHOM M MUHUMAIbHOW a0COJIFOTHBIX MOTPEIIHOCTEN U3MEPEHUs



10.Ksacc TOUHOCTH M3MEPUTEIBLHOTO IpUdOpa

A) O60011eHHas XapaKTepUCTUKa, OTIpeiesisieMast peeiamMu I0IMyCKaeMbIX OCHOBHBIX U
JIOTIOJIHUTENIBHBIX MOTPEIIHOCTEH, a TAKKE APYTUMHU CBOMCTBAMHU, BIUSIONIMMU Ha
TOYHOCTh, 3HAYECHHS KOTOPBIX YCTAHOBJIEHBI B CTAHIaPTaX Ha OTIEJIbHBIC BUIbI CPEICTB
VU3MEPEHUMN.

b) O6001eHHas xapakTepUCTHKA, ONpeessieMas peieslaMu JOMYyCKaeMbIX OCHOBHBIX
MOTPEIIHOCTEN, a TAKKE IPYTUMU CBOMCTBAMH, BIIUSIIOIIMMH HA TOYHOCTh, 3HAUCHUS
KOTOPBIX YCTAHOBJICHBI B CTaHJIapTax Ha OT/ICJIbHbIC BUJbI CPEJICTB U3MEPEHHUIA.

B) O6o00111eHHas xapakTepUCTHKA, ONpeeseMas ipeieaMu JOIMyCKaeMbIX
JIOTIOJIHUTENIBHBIX MOTPEIIHOCTEH, a TAKKE APYTUMHU CBOMCTBAMM, BIUSIONIMMU Ha
TOYHOCTh, 3HAUYCHUSI KOTOPHIX YCTAHOBJIECHBI B CTAHJIAPTaX Ha OTJIEJbHBIC BUJIbI CPEJICTB
W3MEPEHUM.

[') OGo01IeHHas XapaKTepUCTHKA, ONpeesieMast MpeieslaMU JI0MTyCKAeMbIX OCHOBHBIX U
JOTIOJIHUTENIBHBIX MOTPEIIHOCTEM.

Tect 2

1.Cranaapru3anus HanpaBJjeHa

A) Ha noctrmxenue onTUMalIbHON CTENEHU YIOPSJ0UEHUS B ONIPEIeIEHHON 001acTH
MOCPEACTBOM YCTaHOBJIEHUS MOJIOKEHUM TSI BCEOOIIEro U MHOTOKPATHOTO MPUMEHEHUSI B
OTHOIIICHUU PEATHHO CYIIECTBYIOIIUX WJIHM MOTCHIIMATBHBIX 3a1a4

b) Ha noctixenre onTUManbHOM CTETIEHU YIOPSAIOUYCHUS B ONIPEACIICHHON 00J1acTH
MOCPEACTBOM YCTAaHOBJIEHUS MOJIOKEHUM JUIsI BCEOOIIEro MPUMEHEHUS B OTHOIIIEHUU
pealbHO CYIIECTBYIOIINX MU MOTEHIUAIBHBIX 33/1a4

B) Ha noctixeHre onTUManbHOU CTENIEHU YIOPSAI0YEHHUS B ONPEACIIEHHON 00JacTh
MOCPEACTBOM YCTAaHOBJIEHUS MOJIOKEHUM JIs1 BCEOOIIEro U MHOTOKPATHOT'O MPUMEHEHUS B
OTHOILIEHUU PEAIbHO CYIIECTBYIOIIUX 3a]1a4

') Ha noctukeHre onTUMaibHOM CTENEHU YIOPSAOUCHUS B ONIPEICIICHHOM 001acTu
MOCPEACTBOM YCTAHOBJIEHUS MOJIOKEHUH JJIsI MHOTOKPATHOTO IPUMEHEHHS B OTHOIICHUHU
peaIbHO CYIIECTBYIOIIMX UM NOTEHIIMATbHBIX 337124

2.CrangapTHbiil 00pa3en cOCTaBa BellecTBa

A) O6pa3err ¢ yCTaHOBJIEHHBIMH MPEIETbHBIMI 3HAUCHUSIMU BEJTMYHH, XapaKTEPUIYIOITUX
COZEPKAHUE OMPEAECIECHHBIX KOMIIOHEHTOB B BEIIECTRBE.

b) O6pa3zer ¢ ycTaHOBIEHHBIM 3HAYEHUSIM BEJTMYMHBI, XapaKTEPU3YIOIIEH 1Uana3oH



COZIEPKAHUS ONPEICIICHHOTO KOMIIOHEHTA B BELIECTBE.

B) O6pa3zen ¢ ycTaHOBIEHHBIMU MUHUMAJIbHBIMU 3HAYEHUSIMU BEJIMYHMH, XapaKTEPUIYIOITUX
COAEPHKAHUE ONMPEAECIEHHBIX KOMIIOHEHTOB B BEIIECTBE.

') O6pa3zer ¢ ycTaHOBIEHHBIMHU 3HAYEHUSIMU BEJIMYMH, XapaKTEPU3YIOIIUX COJIEP KaHHE
OIPEAECTICHHBIX KOMIIOHEHTOB B BELIECTBE.

3.ATTecTanusi METOAUK U3MePEHMSI

A) HccrnenoBanrie METOIUK U3MEPEHHUI YCTaHOBICHHBIM METPOJIOTMUYECKUM TPeOOBAHUAM K
VU3MEPEHUIO

b) [loaTBepsxaeHne METOIMK U3MEPEHUN YCTAHOBIEHHBIM METPOJIOTUYECKUM TPEOOBAHUSIM
K U3MEPEHUIO

B) HccnenoBanue u noATBEPKACHUE METOJIUK U3MEPEHUIN YCTAaHOBICHHBIM
METPOJIOTUYECKUM TPEOOBAHUSM K U3MEPEHUIO

') UccnenoBanue u moATBEPKACHUE METOJUK U3MEPEHHUN HEOOXOJUMBIM METPOJIOTUYECKUM
TpeOOBAHUSIM K U3MEPEHUIO

4. HopMaTUBHBII JOKYMEHT, KOTOPbIil YTBEPKAACTCH MEKAYHAPOAHOI Opranu3amnue
10 CTAHJAAPTU3ALUM

A) PernonanbHbIi CTaHAAPT

b) MexayHapoiHbIi cCTaHAAPT

B) MexrocyaapcTBeHHbIN CTaHAAPT

') JIro6oit HOpMATUBHBIN TOKYMEHT MIPEANPUSTHS, TIOCTABIISIONIETO MPOIYKIIMIO HA KCIIOPT
S.IIpouexypa, mocpeacTBOM KOTOPOIl TPEThsl CTOPOHA 1aeT MUCbMEHHYI0 FaAPAHTHIO,
YTO yCJIyra COOTBETCTBYET 3aJaHHBIM TPEOOBAHUAM

A) CrangapTuzamus

b) Yaudukanus

B) Ceprudukamms

I') Cummndukanus

6. CpeacTBa u3mMepeHusi, KOTOpPbie BLIMYCKAIOTCS B MPOMBIIIJIEHHOCTH, NOBEPralOTCs
A) ITosepke

b) Ceptuduxanuu

B) CrangapTtuzanuu

I') Yuuduxanuun

7.1IpaBoBbIe 0CHOBBI cTaHAApTH3ANUU B PD ycTaHOBJ/IeHBI 3aKOHOM PD



A) O cranmapTuzanuu

b) O TexHrYeCKOM peryaupoBaHUU

B) O u3mepennn

') OGecnieyeHnn eIMHCTBA U3MEPEHU I

8.UckiouurtesibHOe NpaBo opunuaabHoro onyoankosanusa 'OCToB umeer
A) CooTBeTCTBYIOIIEE MUHUCTEPCTBO

b) OTtpacneBoe Be1oMCTBO, /JI1 KOTOPOTO MpeAHa3HaYeH CTaHAapT

B) I'occrannapt P®

I') [IpaButenscTBO PD

9./lek1apauus COOTBETCTBUSA OTHOCUTCH K

A) OOGs3arenbHOM (popMe MOATBEPKICHUSI COOTBETCTBUS

b) HeoGs3arenbHol (hopMe MOATBEPKIEHUS COOTBETCTBUS

B) NunnunatuBHOM popmMe NOATBEPHKACHUS COOTBETCTBHS

I') {o6poBoIIbHOI popMeE MOATBEPHKACHUSI COOTBETCTBUSA

10.dexapupoBaHue COOTBETCTBHSI

A) O06pazen noaATBEPAKACHUS COOTBETCTBUS NPOAYKIUU TPEOOBAHUSAM TEXHUUECKUX
periiaMeHToB

b) ®opma noATBEpKACHUSA COOTBETCTBUS TPOIYKIMU TPEOOBAHUSIM MOTPEOUTEIS
B) ®opma noaTBEpKAEHUS COOTBETCTBUS IPOIYKIIMU TPEOOBAHUSAM 3aKa3UHKa
[') ®opma noaTBepk ACHUS COOTBETCTBUS MPOAYKIIMH TPEOOBAHUSAM TEXHUUYECKUX

pEeriaMeHTOB

IlepeyeHnb BOIPOCOB K 3a4eTy:

1.YTo Ha3bIBatOT (hM3UUECKON BEIMUNHOM.

2. TemnepaTtypa 1 npaBuia €€ U3MEPEHUS.

3.YCTpOUCTBO U MPUHITUIT ACHCTBUS TEPMOMETPOB PACIIIUPEHHUS.

4. YCcTpOWCTBO Y NPUHITUIT AEHCTBUS TEPMOMETPOB COMPOTUBIICHUS.

5. YCTpOUCTBO U NPUHLIUI AEHCTBUSA TEPMOMETPOB TEPMONIEKTPUIECKUX.
6. YCTpOHCTBO U NPUHLNMN I€UCTBUS TEPMOMETPOB ONTUYECKUX.

7. YCTpOWCTBO U MPUHLMI AEHUCTBUSI TEPMOMETPOB MAHOMETPUUYECKUX.

8. [laBneHre u eAMHULIBI U3MEPEHUS.



9. YCcTpolCTBO M IPUHIUT AEHUCTBUS IPYKUHHBIX MAHOMETPOB.

10. YcTpoicTBO ¥ IPUHIIMI IEWCTBHUSI MEMOPAHHBIX MAHOMETPOB.

11. YeTpoicTBO M MPUHLIKI AEUCTBUS IPY30IIOPIIHEBBIX MAHOMETPOB.

12. Pacxon u nipaBujia U3MEpPEHHUSL.

13. YcTpoicTBO M NpUHIKN ACHCTBUS PacxoJoMepa MEPEMEHHOTO repenaaa
JABJICHHS

14. YcTpoiCTBO M NMPUHLKI IEUCTBUSA TAXOMETPUYECKOTO pacXoaoMepa.

15 YcTpoicTBO 1 mpuHUIKN AEHCTBUSA YIABTPA3BYKOBOI'O pacXxoJI0Mepa.

16. YcTpoicTBO M IPUHLNI IEUCTBUA HHAYKIIMOHHOTO PacxoioMepa.

17.. KoHueHTpanus u npaBuiia U3MEpPEHHUsI.

18. ITpubops! 11t U3MEPEHUST KOHLUEHTPALMH B )KHJIKUX Cpelax.

19. Ilpubops! 11 U3MEepeHus: KOHLIEHTPAIMK B Fa30BbIX Cpeax.

20 AOGcoroTHast HOTPEMIHOCTD U3MEPEHHS.

21. OTHOCHUTENBHAS OTPEIIHOCTh U3MEPEHHUSL.

22 Cny4aiiHasi TOTPEIIHOCTh U3MEPEHUS.

23.0OCHOBHAasI NOTPENTHOCTh U3MEPEHUSL.

24.J1onoaHUTENbHAS OTPEIIHOCTh U3MEPEHUS.

25.CucremaT4eCcKasi NOTPEIIHOCTb U3MEPEHNS.

26.1TorpemHocTs oTcuera.

27.MeTononornyeckasi OrpelIHOCTh U3MEPEHUSI.

28.IIpuBeaeHHAas MOTPEIIHOCTh U3MEPECHUSI.

29.Bujibl CTaHIAPTOB U MX HA3HAYEHUE.

30.Buasl cepTuduKaToB U X HaA3HAYCHHUE.

IIkaJabl olleHKH 00pa30BaTeJIbHBIX J0CTHKEHUN

OHeHI/IBaHI/Ie CTyACHTa Ha 3a4e€Te I10 JUCHUIIJIMHEC <<M€TpOJ'IOFI/I$I, CTangapTu3anusa u

cepTuUKAIHI:

Bbanabi
(uToroBoit OcBoenue
. . . TpeGoBanus Kk 3HAHUAM
PEUTUHIOBOM | KOMIIETEeHIH

OLIEHKH)




100-85 [IponBunHyThIii | OTBETHI Ha TOCTaBJICHHBIE BOMPOCHI TOJHBIC, YETKHE U
YPOBEHB pa3BepHyThle. PemeHus 3amad  JIOTWYHBI, JIOKa3aTeNbHBI U
JEMOHCTPUPYIOT ~aHAJMTUYCCKHE M TBOPUYECKHE CHOCOOHOCTH

CTY/IEHTA.
84-70 Cpennuii JlaroTcs mOJIHBIE OTBETHI Ha IIOCTaBJICHHBIE BONpPOCHL. [Iokazano
YPOBEHb YMEHHE BBLIEIATh IPUUUHHO-CIEACTBEHHbIE CBA3U. [Ipu pemenun

3aa4 JOMYHICHbI HE3HAYUTCIIbHBIC OH_II/I6KI/I, HCITPABJICHHBIC C
MIOMOIIBIO «HABOJAIINUX> BOIIPOCOB MPLCIIOJaBaTCIIA.

69-60 bazoBsrit OTBeThl Ha BONPOCHI M  pEHICHUS TIOCTABICHHBIX  3ajad
YPOBCHb HEJIOCTaTOYHO TOJHBIC. JIOTHKa M MOCIIe0BaTEIbHOCTh B PEIICHUN

3a1a4 UMCHOT HApYyIICHH. B otBerax OTCYTCTBYIOT BBIBOJbI.

Crynent, nomyunBmmii MeHee 60% OT MakCHMalbHOTO Oajia 3a pa3fen JAUCIUILUIAHBI

HJIA IIPOMCIKYTOYHYIO aTTCCTAIUIO, CHUTACTCA HC aTTCCTOBAHHBIM I10 HaHHOﬁ JAUCHUITIINHC.

HroroBasi oOIeHKa BBICTABJSICTCS IYyTEM IIepeBoja HAOpaHHBIX OalIoOB B COOTBETCTBHU CO
CJeIyIONen TaOIHIIeH:

OrneHka 1o 5-0aTbHOH HIKale CymMa 0aiioB 3a pasesnsl 1 Onenka ECTS
9K3aMeH
5 — «omnuunoy 90-100 A
85-89 B
4 — «xopowio» 75-84 C
70-74 D
3 — «y0osemeopumenbHoO» 6569
yoosremeopumen 60-64 E
2 — «HeyO0s8IemEOPUMENLHOY Menee 60 F

Y4eOHO-MeTOAMYECKOEe U MH(POPMALIMOHHOE O0ecliedyeHUue Y4eOHO! NUCIUIIINHBI
OcHoBHas IuTEpaTypa:

1. BaiimakoBa H.B. Metponorus, cranmaptuzamms U ceprudukanus. Y4eOHO-
TepMuHoOJIorHueckuil: cioBaps / baiigakoBa H.B., I'pedennukoBa H.H., KprokoB C.A. —
Mockga: Pycaiinc, 2020. — 227 c. https://book.ru/book/940583

2. CepreeB A. I'. Metponorusi, crangaptuzanusi u ceptudukanus B 2 4. Yacts 1.
MeTtposnorus: yueOHHUK U MPaKTUKYM JUId akajeMmuueckoro Oakanaspuara / A. I'. Ceprees. —
3-¢ m3a., mepepab. m gom. — MockBa: MsmarensctBo FOpaiir, 2020. — 324 c.
https://www.biblio-online.ru/viewer/metrologiya-standartizaciya-i-sertifikaciya-v-2-ch-

chast-1-metrologiya-451931#page/1



3. CepreeB A. I'. Metponorus, cranaaptu3anus U ceptudukanus B 2 4. Yactp 2.
Cranpaptuzanus U cepTudukanusi: y4eOHMK UM TPAKTUKYM JUISL  aKaJeMHUYECKOTO
oakanaBpuata / A. I'. Ceprees, B. B. Tepereps.— 3-e u3a., nmepepad. u mom. — 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

JlononHuTENbHAS IUTEpATYpa:

4. Metponorusi, cTannapTusaius u ceprudukamnus : yueouk / Menasaukos B.I1., mox
pen., lynenoB A.B., Bacuibea T.FO. — MockBa : KnoPyc, 2020. — 441 c.
https://book.ru/book/933490

7. Metpounorus, crangaptuzauus u ceptupukanus: Yueonuk / A. C. Curos, B.W.
Hedenor, B.K. butiokoB, E.B. Camoxwmna; Ilox. pen. A.C. Curosa.- 3-¢ uzm. - M.
®OPVYM, 2014. - 336 c. https://book.ru/book/938466

8. AxcenoBa E.H. Metonsl 00paboTku pe3yabTaTOB HU3MEPEHUM (PU3UUECKHUX
BEeNUYMH: yuyeOHOo-MeToanueckoe mocodue / E.H. Akcenona, H.I1. KanamnukoB. — Mocksa:
HUAY MUDI,2016. — 36 c. https://e.lanbook.com/book/113371

9. AkcenoBa E.H. MeToabl OleHKH MOTPEUTHOCTEH MPU H3MEPEHUAX (U3HUUECKUX
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JeKTPOHHO-0MOMoTeuHble pecypcsl BUTU HUAY MUDU

- DJIGKTpOHHO-OMOnmoTeuHas cuctema HUAY MUDU (cBumetenscTBO O
rocygapcTBeHHoM peructpauuu 0as3sl naHHbix Ne 2012620735 or 01.08.2012 r.) 0Ge3
OTpaHWYCHHUS KOJMYECTBA IOJIb30BATENe M 0€3 OrpaHWYCHUS CpPOKa WCITOJIh30BAHUS
pecypcoB;

- DIIEKTpOHHO-OMOnHMoTeyHass cucrema «KoHcynpTanT crynenta» (oOiiecTtBo ¢
orpaHudyeHHoil orBeTcTBeHHOCThIO «llomurexpecypcy). [HoroBop Ne 12-21-910 ot
16.07.2021 r. Ha mpeaoCTaBICHUE JOCTYNMa K AJIEKTPOHHON OMOIMOTEKE K KOMILJIEKTaM
«MenunuHa. 3npaBooxpanHeHue. bazoBas kosekuus», «Kuuru usnarenbctBa «DeHUKC,
«M3narenbckuii gom MOMMWM», «Kaurun wusznatensctBa «llpocnekt»: «WHOCTpaHHbIE
SI3BIKKY. .. 0 31.08.2022 r.;

- DJIGKTPOHHO-OMONMMOTEUHass cucrema «Aidyke» (moroBop Ne 09-21-910 ot
02.07.2021 r.) Ha mpenocraBienue aocryna no 31.08.2022 r.;

- DJIIEKTPOHHO-O0MOMMoTeuHas cucreMa «Jlaub» (moroop Ne 10-21-910 ot 16.07.2021
T. TOJIbKO Ha KHUTHU U3AaTeNnbCcTBa «Jlanb») Ha mpemocrarienue aocryna mno 31.08.2022 r.;

- DJIIEKTPOHHO-OMOMMoTeuHas cucreMa «Jlaub» (morosop Ne 11-21-910 ot 16.07.2021
I. HA KHUTU JPYTUX W3/1aTeJIbCTB-MAPTHEPOB U3AATENbCTBA «JlaHb») Ha MpenocTaBICHUE
nocrtymna no 31.08.2022 r.;

- 3IeKTpoHHO-OMGMoTeuHas cuctema «FOPAMT» (moroop Ne 13-21-910 ot
30.08.2021 r.) Ha mpenocrasienue gocryna no 31.08.2022 r.;

- DJIEKTPOHHO-OMOMoTeyHas cucrema «KoHcynpTanT Bpaday (morosop Ne 590KB/05-
2021 ot 01.06.2021 r.) Ha npeaocrtasienue gocryna mo 06.08. 2022 r.;

- 3JIeKTpOHHO-O0nOMMoTeunas cucrteMa «BOOK.ru» (moroBop Ne 56 ot 21.06.2021 r.)
Ha npenocrasienue goctyna mno 31.08.2022 r.;

- Hay4Has JJeKkTpoHHas OuoOymoteka «elibrary» na «Hayunas snexTpoHHas
oubsmoteka «elibrary» (morosop Ne SU-353/2022 ot 14.12.2021 r.) Ha mpemocTaBiCHHE
noctyna mo 31.12. 2022 r.»;

- Mexnaynapoanslii onnaitn pecypc ProQuest Ebook Science & Technology na
«MexnyHapoausiii onnaiia pecype ProQuest (moroBop Ne 19-21-910 ot 18.10.2021 r.) Ha
npenocrasiaenue gocrymna no 30.11. 2022 r.y.

[Iporpammuoe obecnieuenue u MIHTEpHET-pECypCHI:
[Iponecc peanuzanuu 00pa3oBaTebHONW TPOrpaMMbl OOECIIEYeH HEOO0XO0IUMBIM

KOMILJIEKTOM JIMIIEH3MOHHOTO MporpaMMHoro odecneuenus: « Wordy, «Power Painty.

MarepuajibHO-TEXHHYECKOe o0ecneyeHue y4eOHOM M CUUIIIMHbI
JlekuMoOHHBIE  3aHATHS  NPOBOAATCA B CHEHMAIM3UPOBAHHBIX  AYAUTOPUSX,

OCHAIIEHHBIX MYJIbTUMEIUHHBIM 00OpyAoBaHHEeM. [IpakTudeckue 3aHsITHS TPOBOISTCS B



ITUX KE AaAYJUTOPUAX C TMOCEHICHUEM JIabOpaTOpHil, OCHAIIEHHBIX CTaHJAPTHBIMU
KOMILJIEKTAMH OTEYECTBEHHBIX M 3apyOEKHBIX MPUOOPOB M YCTAHOBOK. MylbTUMEANINHBIN

Kypc JeKIui, BUIeOPUIbMBbI, MAKEThI U TUIAKATHI.

Y4eOHO-MeTOAMYECKHE PEKOMEHAAINN IJISI CTYACHTOB

1. Yka3aHus 1u1sl IpOCITyIIMBaHUS JICKIIUM

[lepen HayanmoM 3aHATH BHHMATEIBHO O3HAKOMHUTHCA C YYEOHBIM IUIAHOM
IPOBEJECHUS JIEKLIUK U CIIMCKOM PEKOMEHIOBAaHHOMU JIUTEPATYpBHI.

[lepen mocemieHneM OYepEeAHON JIEKIUMU OCBEKUTH B MaMSTH OCHOBHBIE KOHLEMLINN
OpPOWJIEHHOTO paHee Marepuana. IloaroroBurb nOpu  HEOOXOAUMOCTH  BOIPOCHI
npenoaasareinto. He Hasto onacaTtbcest, 4TO BONPOCH! MOTYT OBITH IPOCTBIMHU.

Ha nekuun oCHOBHOE BHHUMAaHHE CIEAYET yAENATh HE (opMyjaM U MaTeMaTHYECKUM
BBIKJIQJIKaM, & COJIEPKaHUIO N3YyYaeMBbIX BOIIPOCOB, ONPEIEIEHUAM U IOCTAHOBKAM 3a]1ay.

B mpouecce m3ydyeHHs JIEKIMOHHOIO Kypca HEOOXOAMMO IO BO3MOYKHOCTU YacTO
BO3BPAILATECA K OCHOBHBIM TMOHSTUSM M METOJAaM pelIeHUs 3a1ad (37eCh BO3MOKEH
BbIOOPOYHBIN KOHTPOJIb 3HAHUMN CTYJCHTOB).

KenaTenbHO UCMOIB30BATh KOHCHEKTHI JIEKIUM, B KOTOPBIX MCHOJIb3YETCS MPUHSTAS
IpernoaaBaTesieM cucreMa 0003HaYeHHH.

s Oosiee moapoOHOroO M3ydeHUs: Kypca cieayeT padoTaTh ¢ PEeKOMEHIOBaHHBIMU

JUTCPATYPHBIMU UCTOYHNKAMU X BHOBB INOABJIAIOIMIMMHUCA NCTOYHUKAMMU.

2. YKa3aHusd JJ1s BBINIOJHEHUS Ja00paTOPHBIX padboT

Cobmronarh TpeOOBaHUS TEXHUKU O€30MaCHOCTH, JUIsl YETO MPOCIyIIaTh HEOOXOANUMbBIE
pa3bsACHEHUS O MPABWIBHOCTH MOBEACHUS B 1a00OPATOPUU.

[lepen BbIMOMHEHHMEM JTAOOPATOPHOM PAOOTHI MPOBECTH CAMOCTOATENBHO MOATOTOBKY K
paboTe M3y4MB OCHOBHBIE TEOPETUUYECKHUE IMOJIOKEHUS, 3HAHUE KOTOPHIX HEOOXOAMMO ISt
OCMBICJICHHOTO BBITIOJIHEHUS PaOOTHI.

B nporiecce BeinoaHeHUs1 pabOThI CIIEAYET MOCTOSTHHO 00IIATHCS C MPEnoaaBaTeieM, He
JIOITYCKasl 110 BO3MOKHOCTH HENPABUIIBHBIX JICVCTBUM.

OcCHOBHBIE€ pe3yJIbTaThl IKCIIEPUMEHTOB HEOOXOIUMO 3a(UKCHPOBATH B MHCbMEHHOM

BUJIE.



HpI/I caaduec 3a4cTa 110 pa60Te NoATOTOBHUTH OTUYCT O HpOHeHaHHOﬁ pa60Te, rac JOJI’KHBI

OBITH OTPaXCHbI OCHOBHBIC PC3YJIbTAThI U BBIBOJLI.

3.Yka3aHus 1S BBIIIOJIHEHUSI CAMOCTOSITEIIBHON paOOThI

[lonyunTs y mnpemnojaBaTens 3aJaHUE W CIHUCOK PEKOMEHJIOBAHHOW JIMTEPATYPHI.
M3y4yeHne TeopeTHYECKUX BOIPOCOB CIEAYET POBOAUTH IO BO3MOYKHOCTH CAMOCTOSITEIIBHO,
HO IIpH 3aTPYAHEHUSAX 00palaThCs K MPENo1aBaTelio.

[ToaroToBUTH MUCEMEHHBIN OTUET O MPOJICTAHHON paboTe.

[Tpu BBIMONHEHNMU (PPOHTAIBHBIX 33JaHUIl IO YCMOTPEHUIO IpernojaBaTens padora
MOKET OBITh OlleHeHa 0e3 MUCHPMEHHOIO0 OT4YeTa Ha OCHOBE OTBETOB Ha KOHTPOJIbHBIC
BOIIPOCHI, IPY YCIIOBUH aKTUBHOM CaMOCTOSTEIbHON paOOTHI.

HOI[FOTOBI/ITL OTBCTHI HA KOHTPOJIBHBIC BOITPOCHI.

MeTtoan4yeckue peKOMEHAAUN [JIsl IpenoaaBaTeaen

1. Yka3anus qis npoBeACHUs JICKIUN

Ha nepBoil BBOIHOH JieKUMU caenaTh OOMUNA 0030p coaep:kaHMsl Kypca U OTMETUTh
HOBBIE METOJbl M TMOJAXOJbl K PEHICHHIO 33Jad, pacCMaTPUBAEMbIX B Kypce, JOBECTH [0
CTYJIEHTOB TpeOoBaHUsl Kadeapbl, OTBETUTh HA BOIPOCHI.

[Ipy moAroToBKE K JIEKIMOHHBIM 3aHATUSM HEOOXOAWMO NpPOAYMaTh IIJIaH €ro
IPOBENICHUSI, COJIEP)KAHUE BCTYNUTEIbHOM, OCHOBHOM M 3aKJIFOUUTENbHON YacTH JIEKLIHH,
O3HAKOMHUTBCSI C HOBMHKAMU Yy4e€OHOW U METOJUYECKOW JHUTEepaTypbl, HMyOIHUKalUsIMU
NEePUOJIMYECKON TeYaTH MO TeM€ JIEKIIMOHHOTO 3aHSATHS. YTOYHUTH IUIaH MNPOBEICHUS
CEMUHApPCKOI0 3aHATHUS MO TeMe JeKuuu. llepen u3moKeHHeM TEKYLIEro JIEKIHUOHHOTO
MaTepuasga HallOMHUTh 00 OCHOBHBIX UTOraX, JOCTHUTHYTBIX Ha Mpeplaymux Jekuusax. C
TOM I1ENbI0 33JaTh HECKOJbKO BOMPOCOB AYJUTOPUUM M OCYUIECTBUTH BbIOOPOYHBIM
KOHTPOJIb 3HAHMSI CTYJEHTOB.

B Xonme neKIMOHHOTO 3aHATUS TpenojaBaTellb JOHKEH Ha3BaThb TEMy, Y4YeOHbIE
BOIIPOCHI, 03HAKOMUTH CTYACHTOB C MEPEYHEM OCHOBHOW M JIOMOJHHUTEIBLHON JUTEPATYpPHI
no Teme 3aHsATUs. PackpbiBas conepikaHue y4eOHBIX BOIPOCOB, aKIIEHTUPOBATh BHUMaHHE
CTYJICHTOB Ha OCHOBHBIX KaTeropusix, SBJIICHHSX U IpoleccaX, OCOOEHHOCTSIX HX

IMPOTCKAaHMUs. PaCKpBIBaTB CYmMHOCTb U COACPKAHHUC PA3JIMYHBIX TOYCK 3PCHHUS M HAYYHBIX



IOJIXOJI0B K OOBSICHEHUIO TE€X WJIM UHBIX SBJICHUH U POLIECCOB.

Cnenyer apryMeHTHpPOBaHO OOOCHOBATh COOCTBEHHYIO IIO3ULMIO 110 CIHOPHBIM
TEOpEeTHYECKUM BompocaMm. IlpuBoauTe mnpumepbl. 3agaBaTh 1O XOAY H3JI0KEHHUA
JEKIMOHHOTO MaTepHuajla pUTOPUYECKHE BOMNPOCHl U CaMOMY JaBaTh HAa HHUX OTBET. JTO
CIOCOOCTBYET AKTHUBU3ALIMK MBICTUTENIBHON JEATENBHOCTH CTYIEHTOB, MOBBIIICHUIO WX
BHUMaHUSl M HHTEpeca K MaTepuaiy JIEeKIUH, ee cojepxkaHuto. [IpenonaBarens T0JKEH
PYKOBOIUTH pabOTON CTYJEHTOB MO KOHCHEKTUPOBAHUIO JIEKIIMOHHOIO MaTrepHana,
MOTYEPKUBATh HEOOXOIUMOCTh OTPAKEHUS B KOHCIIEKTaX OCHOBHBIX MOJIOKEHUHN U3ydaeMoil
TE€MBbl, 0CO0O0 BBIJENSSA, KAaTErOpUaJbHBIA ammapar. B 3akiOuuTENbHON 4YacTu JIEKUUU
HEOO0XO0IMMO CHOPMYIUPOBATH OOIIKE BHIBOBI 0 TEME, PACKPHIBAIOIINE COACPKAHIE BCEX
BOIIPOCOB, NOCTABJICHHBIX B JIEKIUU. OOBABUTH IUIAH OYEPETHOTO MPAKTHYECKOTO 3aHATHUA,
JaTh KpaTKWE PEKOMEHAAINU 10 MOArOTOBKE CTYACHTOB K ceMuHapy. OnpeaenuTb MeCTO U
BpEMsI KOHCYJIbTALIMU CTYAEHTaM, MOKEJIaBUIMM BBICTYIIUTh HA CEMUHApE C JOKIaJAamMHu H
pedeparamu.

Ha mocnenneil jekuuu yAenuTs BpeMs sl 0030pa HanOoJiee Ba)KHBIX IOJIOKEHUH,
PacCMOTPEHHBIX B Kypce.

2.YKa3aHus M0 KOHTPOJIIO CAMOCTOATEIbHON PadOTHI CTYJEHTOB

[Io ycMoTpeHuIo mpenojaBaTelis 3aJJaHue Ha CaMOCTOSITENIbHYI0 pabOTy MOXET ObITh
WHIMBHUIYAJIbHBIM WU (POHTAIBHBIM.

[Tpu ncnonb30BaHUM MHAWBUIYAIBHBIX 33JaHU TpeOOBaTh OT CTY/AEHTAa MUChbMEHHbBIN
OTYET O MPOJEIIaHHOM padoTe.

[Ipu npumeHeHHH (QPOHTANBHBIX 33aJaHUIl BECTU KOJIJICKTUBHBIE OOCYXIEHUS CO
CTYJIEHTaMH OCHOBHBIX TEOPETUYECKHUX MOJIOKEHUH.

C uenpl0 KOHTPOJS KayecTBa BBIMOJHEHUS CaMOCTOSTENbHOM pabdoThl TpeOOBaTh
UHAMBHUIYaAJIbHbIE OTYETHl (JIOMYCTUMO BMECTO IHUCbMEHHOTO OTYeTa MPUMEHSThH

HWHAWBUAYaJIbHbBIC KOHTPOJbHLIC BOHpOCBI) .



[Iporpamma cocrtaBiieHa B cOOTBEeTCTBUU ¢ TpeboBanusmu OC HUAY MUOU u

y4€OHBIM TUIAHOM OCHOBHOM 00pa30BaTEIbHON MTPOTPaMMBI.
Pabouyro mporpamMmy cocTaBuII JIOIL. % Koctun JI.A.

Penensenr: qou., ['epacumona B.M.

[Iporpamma ono6pena Ha 3acenanun YMKH «18.03.01 Xumudeckasi TEXHOJIOTUS OT
31.08.2021 rona, mpotokoma Ne 1
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