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Pabouas mporpaMma AUCIUIUTHHBL

MeTpO.]]OI‘Hﬂ, CTaHJAaPTH3AUA U TCXHUYCCKHE U3MEPECHUHA

Pa3zpaborana B coorserctBur ¢ OC BO HUTY MUCHUC
o HanpasiieHuto noarotoBku 18.03.01 XUMNYECKAS TEXHOJIOT U4 (npuka3 ot 02.04.2021 r. Ne 119 0.8.)

CocraBiieHa Ha OCHOBaHUU y‘Ie6HOFO IJiaHa:

18.03.01 XUMHWYECKAS TEXHOJIOI'M#, 18.03.01-BXT-25-1.plX mpoduas XuMudeckas TEXHOJIOTHs HOBBIX MaTEPHAIOB,
yrBepkaeHHoro YuenbiM coBeroM HUTY MUCHC B cocrase cootBercrytomierr OITOIT BO 30.05.2024, npotokou Ne 4-24

VrBepxnena B cocrase OIIOII BO:

18.03.01 XUMHNUYECKA S TEXHOJIOT'US, npodunp Xumudeckasi TEXHOJIOTHS HOBBIX MAaTEPHAJTIOB, YTBEP)KICHHONW YUEHBIM
cosetoM HUTY MUCHUC 30.05.2024, npotokon Ne 4-24

PaGouas nporpamma o700peHa Ha 3acelaHUuH

Kadenpa ¢puznyeckoii xumun

ITporokon ot 14.05.2024 r., Nel11-23/24

PykoBonmuTens monpaznenenust Camnmon Anekceit Uropesna



1. HEJIX OCBOEHUA

1.1|lenb 0CBOEGHUS TUCUMIUIMHBI — O3HAKOMUTB C IIPaBUIaMU 0(OPMIICHHS HAYYHOW JOKYMEHTALUH, C OCHOBHBIMHU
CTaHJAPTaMH, U3YYUTh TEXHUUECKHUE CPEICTBA U3MEPEHHS, H3YUUTh CIIOCOOB! 0OHAPY)KEHHS M YCTPAHEHHS Pa3IMuHbIX
BUJIOB OMIMOOK IPH TEXHUYECKUX N3MEPEHHSIX.

2. MECTO B CTPYKTYPE OBPA30OBATEJbHOM INPOT'PAMMBI

brnox OII: |E1.B

2.1 |TpebGoBaHHs K MpeIBAPHUTENLHON MOATOTOBKE 00yIAOLIErOCs:

2.1.1 |Ananurnueckas XMMUS

2.1.2 |Kpucramiorpadus

2.1.3 |MaremaTnueckas CTaTHCTHKA M aHAJIN3 JaHHBIX

2.1.4 |Metoapl MaTeMaTHYECKON U3UKU

2.1.5 |Teopernueckas MEXaHHKa H OCHOBBI TCOPHHU YIIPYTOCTH.

2.1.6 |Dusmka

2.1.7 |Dusmueckast xuMus

2.1.8 |DnexrporexHuka

2.1.9 |be3omacHOCTE KU3HEAEATEILHOCTH

2.1.10 |Maremarnka

2.1.11 | Xumus

2.1.12 [Vudopmarrka 1 OCHOBBI HCKYCCTBEHHOTO MHTEIJUICKTA

2.1.13 [VmxenepHas u KOMIbIOTEpHas rpaduka

2.1.14 [IIponeccs! noayueHus: 1 06pabOTKU MaTepUaIoB

2.1.15 [Ananutuueckas reomerpus

2.2 JucuumianHbl (MOIYJIN) U MPAKTHKH, VIS KOTOPbIX OCBOEHHE JaAHHOI TUCHUILIMHBI (MOIYJIs1) HEOOXOAMMO KaK
npeauiecTByolee:

2.2.1 |Merompl ncciaegoBaHus CTPYKTYPHI M CBOHCTBA KOMITO3HIIMOHHBIX MaTepHaIOB

2.2.2  |Merobl 00pabOTKH CTATUCTHYECKUX JAHHBIX (QHAJIM3 TAaHHBIX)

2.2.3 |OdopmiieHne pe3yIbTaTOB HAYYHOH JIESITEIbHOCTH

2.2.4 |Teopusi XHMHYECKOH CBS3H

2.2.5 |TexHoNOTHH MOJyYCHUs] KOMITO3HIIMOHHBIX MAaTEPHAJIOB

2.2.6 |Du3HKO-XUMHS KOHJCHCUPOBAHHOT'O COCTOSIHUS

2.2.7 |Dusznyeckue CBONCTBA TBEPABIX TEI

2.2.8 |KommproTepHbIie METOIBI B PU3HMUECKON XUMUN

2.2.9 |Meroasl GU3NKO-XUMHUYECKUX HCCIICOBAHUN

2.2.10 [MopenupoBaHue XMMHKO-TEXHOJIOTHYECKUX IIPOLECCOB

2.211 [Hopwms! u npaBuna opopmienus BKP

2.2.12 [TloproroBka K mpoueaype 3alluThl ¥ 3alIUTa BITYCKHOW KBAIN(UKAIIMOHHOW PabOThI

2.2.13 |IIpepnuniomHas paKkTHKa A1 BBIIOJHEHUS BBIITYCKHON KBaTH(UKALMOHHON pabOThI

2.2.14 [IIponecce! u armapaThl XUMUYECKOH TEXHOJIOTHI

2.2.15 [TepmoauHaMuKa CJIOXKHBIX CUCTEM

3. PE3YJIbTATBI OBYYEHMUSI 1O JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMbIMH
KOMIIETEHIIUSIMU

OIIK-2: Cnoco0eH nucnoabp30BaTh MaTeMaTHYecKue, pu3ndeckne, PU3NKO-XUMHYeCKHe, XUHMUYeCKHe MeTOAbl, TPUMEHSTh
3HAHUs PYyHIAMEHTAJBHBIX HAYK /s PellleHusI 3a1a4 npodeccnoHaIbLHOM NesITeTbHOCTH

3HaTh:

OITK-2-31 maTemaTHueckue, pusnyeckre, PU3NKO-XUMHUECKHE, XUMHUECKHE METOIbI

OIIK-1: Cnoco0eH u3y4aTb, aHAJIM3UPOBATDH, HCNOJIB30BATh MEXAHU3MbI XHMHYECKHX PeaKlHii, IPOUCXOASAIIMX B
TEXHOJIOTHYECKUX MPOIECCAX U OKPYKAIOIIEM MHPE, OCHOBBIBASICH HA 3HAHUSX O CTPOEHUH BElIECTBA, IPUPO/ie XUMUYECKOI
CBSI3U U CBOMCTBAaX Pa3/IMYHBIX KJIACCOB XHMHYECKHX 3JIEMEHTOB, COeJUHEHM i1, BellIeCTB U MATEPHAJIOB, OCYLIECTBJIATH
MO/IeJIHPOBaHUE, AHAJIN3 U IKCIIEPUMEHTDI B LEJISIX MPOBEAEHHS 1eTAJbHOI0 HCCJIe0BAHNSA I PelleHUsl 32124 B
npodeccHoHATBLHON 001acTH

3HaTh:

OIIK-1-31 MexaHH3Mbl XUMHYECKHX peaKHHﬁ, MPOUCXOAAININX B TEXHOJIOTHYCCKUX NPOLECCAX

YK-2: CnocobeH codupaTh 1 HHTEPNPETUPOBATH JAHHBIE U ONPeeNsATH KPYT 32/1a4 B paMKaX NOCTaBJeHHOH 11eJIH, BLIOMPaTH
ONTHMAJIbHbIE CIIOCOOBI PelIeHUsl, HCXO/s U3 e CTBYIOIIUX MPABOBBIX HOPM, HMEIOIINXCS PECYPCOB U OrpaHUYEHHUIl, yMeHne
000CHOBBIBATH NPUHSATHIE PeIIEHHS

3HaTh:

VYK-2-31 ontuManibHbIe CIOCOOBI PEIICHUsI, HCXOJIs M3 ICHCTBYIOMINX IPABOBBIX HOPM

IIK-3: CniocoGen ocymecTBJIATH MPOBe/ieHNe padoT Mo 00padoTke U aHATU3Y HAYYHO-TeXHUYecKoil mHopManuu u
pe3yJIbTATOB HCCJICAOBAHMIT

3HaTh:

I1K-3-31 MeToauky no o6paboTke 1 aHAJIM3y HAYYHO-TEXHUYECKOW HH(OpMAIMK U Pe3yIbTATOB UCCIIeIOBAHUM

OIIK-2: Cnioco0eH HCnoJIb30BaTh MaTeMaTH4ecKne, pusnyeckue, pu3NKo-XuMHYECKHe, XHMHYECKHE METO/Ibl, TIPUMEHATh




3HaHUs YHAAMEHTAJIbHbIX HAYK 151 pelliecHUs 33124 NPo¢)eCcCHOHAIBHOI JesiTeIbHOCTH

YMeTb:

OIIK-2-Y1 wucnonp30BaTh MaTeMaTHYeCKKe, pusndeckue, PU3HKO-XUMHUYECKHE, XHMHUYECKHE METO/IbI,

IIK-3: CnocodeH ocymiecTB/IsITh IPOBeJeHHe PadoT 10 00padoTKe U aHAIM3Y HAYYHO-TeXHUYecKoil HHpopManuy u
pe3yJIbTATOB HCCJIe0BAHUI

YMeTh:

ITK-3-VY1 ocymiecTBIsATh IpOBeicHHE paboT Mo 00pabOTKe U aHAM3Y HAYYHO-TEXHUYECKON HHPOPMALIUK U PE3yIbTaTOB
HCCIIeIOBAaHUM

YK-2: CnocofeH codupaTh U HHTEPNPeTUPOBATh AaHHbIE H ONpPee/IsATh KPYT 3a1a4 B paMKAaX II0CTABJICHHOI 1le/ 11, BLIOUPaTh
ONTUMAJIbHBIE CIIOCOOBI PellieHNsl, HCXO0sl M3 IeiiCTBYIOIIMX NMPABOBBIX HOPM, HMEIOIIUXCH PecypcoB M OrpaHHYeHHUH, yMeHHe
000CHOBBIBATD NPUHSTbIEC PellIeHUsI

YMeTb:

VK-2-Y1 cobupaTh ¥ HHTEPIPETHPOBATH JAHHBIC M OIPEIEIATh KPYT 3a/1a4 B paMKax NOCTaBICHHOMN LeIH

OIIK-1: CnocodeH u3y4aTh, aHAIU3UPOBATh, HCI0JIL30BATh MEXAHH3Mbl XUMHYECKHUX PeaKIMii, IPOUCXOAAIIMX B
TEXHOJIOTHYEeCKHX Npolueccax v OKpyKallieM MHpe, 0CHOBLIBASICh HA 3HAHUAX 0 CTPOCHHH BellleCTBA, IPUPOJe XHMHYECKOMH
CBSI3H U CBOMCTBAX PAa3JHYHBIX KJIACCOB XHMHYECKHX 2JICMEHTOB, COeHHEHHI1, BEECTB 1 MATEPHAJIOB, OCYNIECTBJIATH
MOJeJIMPOBAHNE, AHAJIM3 U IKCIIEPHMEHTHI B Le/IsIX NIPOBEACHUS 1eTAALHOI0 UCC/IeJ0BaHMs /15 pellieHus 3a1a4 B
npodeccHoHATbHOI 00J1aCTH

YMeTh:

OIIK-1-Y1 ucnonb30BaTh MEXaHHU3MbI XUMHUECKHX peaxunﬁ, IMPOUCXOJAIINX B TCXHOJOI'MYCCKUX MIpoLeccax

Baanern:

OITK-1-B1 mMexaHM3MaMi XHUMHYECKUX PEAKIIUH, TPOUCXOSIIUX B TEXHOJOTHYECKHX MPOIECCaX

YK-2: Cnoco6eH cooupaTh 4 HHTEPIPETHPOBATH JaHHBIE U ONPeAesTh KPYT 3a/1a4 B paMKaXx MOCTABJIeHHOM LeJii, BHIOUPATH
ONTHMAJIbHBIE CIIOCO0BI PellleHUsl, HCXO0/AS U3 AeiiCTBYIOIIUX MPABOBBIX HOPM, HMEIOIINXCS PECYPCOB U OTPaHUYEHHUIl, yMeHHe
000CHOBBIBATH MPUHSITHIE PeleHUsI

Baanern:

YK-2-B1 HaBbIKaMH BBINOJHECHHS U3MEPEHHUI M OTIPEICIICHUEM UX TOYHOCTH

OIIK-2: Cnoco0eH ucnoab30BaTh MaTeMaTHYecKHe, pu3nueckne, PU3NKO-XUMHYECKHe, XHMHYeCKHe MeTOAbl, MPUMEHSATh
3HaHusA GpyHIAMEHTAJbHBIX HAYK [JIsl PelIeHHsI 32124 NpodeccHoHaAIbHOI 1eATeILHOCTH

Baanern:

OIIK-2-B1 maremMaTH4ecKUMH, GU3UIECKUMHU, (PU3UKO-XUMUUECKUMH, XUMUYECKIMU METOAAMH,

4. CTPYKTYPA U COJEPKAHHME

Kon HaumenoBanue pa3nenoB u | Cemectp | HacoB | @opmupyemslie | Iuteparypa u |[Ipumeuyanne| KM | Bpimoan
3aHATHS TEeM /BHJIL 3aHATHS/ / Kype HHIMKATOPLI | 3J1. pecypchl sieMble
KOMIIeTeH LN i padoThI
Pazgen 1. Usmepenus u
H3MepuTeIbHAs TEXHUKA
1.1  |Ponb u3MepeHuii B HO3ZHAHUU 6 2 OIIK-2-31 OIIK| JI1.1J13.1
OKPYIKAIOIIETr0 MUPA. -2-Y1 OIIK-2- 31
OnpeneneHre NOHATUS B1 OIIK-1-31
«m3mepenney. Kpatkuit 0630p OIIK-1-V1
Pa3BUTHUS U3MEPUTETHHON OIIK-1-B1 VK-
TEXHUKHU. PoJib MeTpoioTuu B 2-31 VK-2-Y1
U3MEPUTEIBHON TEXHUKE. YK-2-B1 IIK-3-
T'ocynapcTBennas cuctema 31 IIK-3-Y1
obecrieyeHus eANHCTBA
n3Mmepenmii /JIex/
1.2 Pasmeproctu. Metog 6 2 OIIK-2-31 OIIK | JI1.1J12.1J13.1 KM1 P1
pasmepHocteii /TIp/ -2-Y1 OIIK-2- €|
B1 OIIK-1-31
OIIK-1-V1
OIIK-1-B1 VK-
2-31 YK-2-V1
VK-2-B1 IIK-3-
31 T1K-3-V1
1.3 |OcHOBHBIC TOHATHUS U 6 2 OIIK-2-31 OIIK|  JI1.1J13.1
OTIpeieNIeHUs] METPOJIOTUN -2-Y1 OIIK-2- 21
/JTex/ B1 OIIK-1-31
OIIK-1-V1
OIIK-1-B1 VK-
2-31 YK-2-V1
VYK-2-B1 IIK-3-
31 IIK-3-Y1
1.4  |Meron pazmepHocreii /Cp/ 6 18 |OIIK-2-31 OIIK| JI2.1JI3.1
-2-V1 OIIK-2- 31




B1 OIIK-1-31

OIIK-1-Y1
OIIK-1-B1 VK-
2-31 YK-2-V1
VYK-2-B1 IIK-3-
31 [1K-3-V1
Paznen 2. Buabl usmepeHuii.
MeTtoabl H3MepeHHii.
Cpeactsa uzMepeHuii
2.1  |Knaccudukaius BUI0B 2 OIIK-2-31 OIIK| JI1.1J13.1
U3MEPEHHI, METOI0B -2-Y1 OIIK-2- €)!
U3MEPEHHI U CPEJICTB B1 OIIK-1-31
usMepenuil. /Jlex/ OIIK-1-V1
OIIK-1-B1 VK-
2-31 YK-2-V1
VYK-2-B1 IIK-3-
31 I1K-3-V1
2.2 |TloaroroBka K MPakTHYECKUM 12 | OIIK-2-31 OIIK | JI1.1J12.1J13.1
3aHATUAM, K KOHTPOJIbHOM -2-Y1 OIIK-2- €)!
pabore /Cp/ B1 OTIK-1-31
OIIK-1-V1
OIIK-1-B1 VK-
2-31 YK-2-V1
VK-2-B1 IIK-3-
31 [1K-3-Y1
2.3 |OueHka norpenrHocTen 2 OIIK-2-31 OIIK JI3.1
TEXHUYECKUX uzmepenuii /TIp/ -2-Y1 OIIK-2- 31
B1 OIIK-1-31
OIIK-1-V1
OIIK-1-B1 VK-
2-31 YK-2-V1
VK-2-B1 IIK-3-
31 [IK-3-V1
2.4 |OCHOBHBIC METPOJIOTHYECKUE 2 OIIK-2-31 OIIK| JI1.1JI3.1
XapaKTePUCTUKU -2-Y1 OIIK-2- 31
U3MEPUTETHHBIX TPUOOPOB. B1 OIIK-1-31
HcTounuku u Gopmbl OIIK-1-V1
MIPOSIBIICHUSI TIOTPEIIHOCTH OIIK-1-B1 YK-
usmepenuii /JIex/ 2-31 YK-2-V1
VK-2-B1 IIK-3-
31 I1K-3-Y1
2.5 |TloaroroBka K MpakTHUYCCKUM 2 OIIK-2-31 OIIK | JI1.1J12.1J13.1
3aHATUSIM. Brinonanenue -2-Y1 OIIK-2- )
nmoMariHero 3ananus /Cp/ B1 OIIK-1-31
OIIK-1-V1
OIIK-1-B1 VK-
2-31 YK-2-V1
VK-2-B1 IIK-3-
31 I1K-3-Y1
2.6 |MaremaTtuueckast oOpaboTka 2 OIIK-2-31 OIIK| JI1.1JI3.1
pE3YJIBTATOB MPSIMBIX -2-Y1 OIIK-2- €]
MHOT'OKPATHBIX PABHOTOYHBIX B1 OIIK-1-31
nsmepenwuii /TIp/ OIIK-1-V1
OIIK-1-B1 VK-
2-31 YK-2-Y1
VK-2-B1 IIK-3-
31 [IK-3-V1
2.7  |MaremaTtnueckast 00paboTka 2 OIIK-2-31 OIIK| JI1.1JI3.1
pE3YJIBTATOB MPSMBIX -2-Y1 OIIK-2- €)
MHOTOKPATHBIX PABHOTOYHBIX B1 OIIK-1-31
n3Mmepenuii /JIex/ OIIK-1-V1
OIIK-1-B1 VK-
2-31 YK-2-V1
VK-2-B1 IIK-3-
31 [IK-3-Y1
2.8  |IlomroroBka K IPaKTHYECKHM 18 |OIIK-2-31 OIIK J3.1
3ansaTusim  /Cp/ -2-Y1 OIIK-2- 31
B1 OIIK-1-31
OIIK-1-V1
OIIK-1-B1 VK-

2-31 YK-2-V1




VK-2-B1 IIK-3-
31 IIK-3-V1

2.9

VYcerpanenne
CHCTEMATUYECKHX
MOTPEIIHOCTEN B pe3ynbTaTax
usMmepenuii /IIp/

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OINK-1-31

OIIK-1-V1

OIIK-1-B1 VK-
2-31 YK-2-V1

VK-2-B1 IIK-3-

31 I1K-3-V1

JI1.1J13.1
€)!

2.10

IToAroToBKa H3MEPUTEILHOTO
JKCIEepUMEHTa, 00paboTKa
PE3yNIBTaTOB H3MEPEHHIA.
/JTex/

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 VK-
2-31 YK-2-V1

VK-2-B1 IIK-3-

31 [IK-3-V1

J1.1J13.1
Ol

211

BBINOJIHEHHE TOMAIITHETO
3ananus /Cp/

35

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 VK-
2-31 YK-2-V1

YK-2-B1 IIK-3-

31 [IK-3-V1

J3.1
Ol

2.12

Marematndeckas 00paboTka
Pe3yNIbTaTOB KOCBEHHBIX
n3mepenwuii /TIp/

OIIK-2-31 OIIK
-2-¥1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 VK-
2-31 VK-2-V1
VK-2-B1 IIK-3-

31 IIK-3-V1

JI1.1J13.1
€|

KM3

P3

2.13

Kiacchl TOYHOCTH CPE/ICTB
n3Mmepenuii /Jlex/

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 VK-
2-31 YK-2-V1

YK-2-B1 IIK-3-

31 [IK-3-V1

JI1.1J13.1
Ol

2.14

IlonroroBka K npakTUYECKUM
sansaTusiMm  /Cp/

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 VK-
2-31 YK-2-V1

YK-2-B1 IIK-3-

31 [IK-3-V1

JI1.1J13.1
e

2.15

Maremarnyeckas o6paboTKa
PE3yAbTaTOB COBOKYITHBIX U
COBMECTHBIX n3Mepenwuii /T1p/

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 VK-
2-31 YK-2-V1

VK-2-B1 IIK-3-

31 [IK-3-V1

J1.1J13.1
€]

2.16

IMoaroToBKa K MPaKTHYECKHUM
sanstusM  /Cp/

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OIIK-1-31

OIIK-1-V1

OIIK-1-B1 VK-
2-31 YK-2-V1

VK-2-B1 IIK-3-

31 [IK-3-V1

J1.1J13.1
€]

2.17

I'paduueckoe npencrapieHue
Pe3yNBTAaTOB SKCIIEPHUMEHTA
Mp/

OIIK-2-31 OIIK
-2-Y1 OIIK-2-
B1 OINK-1-31

OIIK-1-V1

OIIK-1-B1 VK-

JI1.1J13.1
€]

KM2

P2




2-31 YK-2-V1

VK-2-B1 IIK-3-
31 [IK-3-V1
2.18 [TlomroroBka K MpakTHYECKUM OIIK-2-31 OIIK JI1.1J13.1
sansaTusiMm  /Cp/ -2-Y1 OIIK-2- 1
B1 OIIK-1-31
OIIK-1-V1
OIIK-1-B1 VK-
2-31 YK-2-V1
VK-2-B1 IIK-3-
31 [IK-3-V1
2.19 |Merponoruueckue OIIK-2-31 OIIK | JI1.1J13.1
XapaKTePUCTUKH -2-Y1 OIIK-2- €|
H3MEPUTEIBHBIX TPUOOPOB B1 OIIK-1-31
/Mp/ OIIK-1-V1
OIIK-1-B1 VK-
2-31 YK-2-V1
VK-2-B1 IIK-3-
31 [IK-3-V1
Pa3nen 3. T'ocynapcTBenHast
cHCTEMA CTAHAAPTU3ALUHU
3.1 |TFocynapcrBeHHas cucTeMa OIIK-2-31 OIIK| JI1.1J13.1
crangapTu3anuu /Jlex/ -2-Y1 OIIK-2- 21
B1 OIIK-1-31
OIIK-1-V1
OIIK-1-B1 VK-
2-31 YK-2-V1
VK-2-BI1 IIK-3-
31 [IK-3-V1
3.2  |M3y4yeHue neKIMOHHOTO OIIK-2-31 OIIK | JI1.1J13.1
matepuaina /Cp/ -2-Y1 OIIK-2- €]
B1 OIIK-1-31
OIIK-1-V1
OIIK-1-B1 VK-
2-31 YK-2-V1
VK-2-B1 IIK-3-
31 IIK-3-V1
Pazgen 4. OcHoBBI
cepruguKaAnNU
4.1 |Meroas! cepTHHUINPOBAHUS OIIK-2-31 OIIK| JI1.1J13.1
npoaykiuu. Posb -2-Y1 OIIK-2- 21
cepTU(UKALUY B TOBBIIICHUH B1 OIIK-1-31
KayecTBa MpoAyKiuH /JIex/ OIIK-1-V1
OIIK-1-B1 VK-
2-31 YK-2-V1
VK-2-BI1 IIK-3-
31 [IK-3-V1
4.2 H3yueHue TeKIHOHHOTO OIIK-2-31 OIIK JI1.1J13.1
matepuana /Cp/ -2-Y1 OIIK-2- 21
B1 OIIK-1-31
OIIK-1-V1
OIIK-1-B1 VK-
2-31 YK-2-V1
VK-2-B1 IIK-3-
31 IIK-3-V1
Pazgean 5. IloaroroBka k
KOHTPOJIBHBIM
MEPONPUSATHAM U
BBINOJIHSIEMbIM pagoTam
51 |/Cp/ OIIK-2-31 OIIK | JI1.1J12.1J13.1
-2-Y1 OIIK-1- 31
31 OINK-2-B1
YK-2-31 YK-2-
V1 VK-2-B1
OIIK-1-Y1
OIIK-1-B1 IIK-

3-31 TIK-3-Y1




5. ®OHJ1 OHEHOYHbBIX MATEPHAJIOB

5.1. KonTtpoJibHbie MeponpusTus (KOHTPOJIbHAsSI pa0oTa, TeCT, KOJUIOKBUYM, 9K3aMeH U T.II), BONPOCHI [JIsl CAMOCTOSITeJIbHOM

NOJAr0TOBKHU
IIposepsiemble
Kon KonTponsHoe POBEP
HHIUKATOPbI Bomnpocs! 111 oAroTOBKU
KM MEPOIPHITHE N
KOMIIETEHIUH
KM1 KonTtpossHas padora |OITK-2-31;0I1K-2- 1 . Kakas U3 BeIMYMH MOKET OBITh IPABUIIbHBIM BBIPAXKCHUEM IS

l1«Meton
pazMepHoCTED

V1;0I1K-2-B1;0IIK-
1-31;0IIK-1-
V1;0IIK-1-B1;VK-2-
31;YK-2-Y1;VK-2-
BL;IIK-3-31;I1K-3- V1

obbema?
a) w d2/4S
b) & d2/4h
¢) w hd2/4
d) 2r d2h

2 . B kakux efMHUIAX U3MEpseTCsl BEIMYMHA, BEIYUCIIsIEMast [0
bopmyne?

a) m/c2

b)H

C)M

d) 6e3pazmepHast

3 . KaKOC BI)Ipa)KeHI/Ie HC MOXET HBMGPHTLCH B aMnean?
a) UI(R1+R2)

b) U/R

¢) U/(R1+R2)

d) U/R1+U/R2

4 . B KakuX eJIMHUIAX H3MEPSETCs BhIpakeHue?
a) Jlk/xr

b) xr

c) x/°C

d)°C

5. B KaKux eMHAIAX H3MEPSCTCS BEIMYUHA, BEIYUCIIEMAst IO (hopMyIie
c(t2-t1) ?

a) Jlx/xr

b) xr

¢) Ix/°C

d)°C

6 . Kakas BenmnunHa paccuuThiBaercs 1o gopmyse?
a) Temmeparypa

b) macca

C) yaespHast TeII0eMKOCTh

d) KOJTMYECTBO TEILIOTHI

7 . Kakoe u3 BeIpaxxeHH OyJeT UMETh pa3MEpPHOCTb SHEPIUU?
a) c(t2-t1)

b) Lm

c) Ul

d) U2/R

8. CKOJIBKO OCHOBHBIX €ANHHMI] (pU3HNUECKUX BeJMUUH B cucreme CI?
a)5
b) 9
c)7
d)3

9. Ilpu momoIy Kakux onepanui Noxy4aroTcs IPOU3BOJHbIE €IMHULIBI
U3 OCHOBHBIX?

a) TOTHYECKHUX

b) duznueckux

C) MaTeMaTHYECKUX

d) xuMugecKux

10. Kakast n3 yka3aHHBIX €IMHUI] OTHOCHUTCSI K OCHOBHBIM €IMHULIAM
n3mepenus cucremsr CHU?

a) Om

b) Bosbr

C) Amrep

d) Bebep




11. Mcrionp3yst TEOPUIO pa3MepHOCTEil, YCTAHOBUTE YpaBHEHHE CBS3U
Mexay 0a30Boi (E - aHeprus) U MCXOAHBIMU (PU3MUYECKHUMU
BeMMuuHamu (M — Macca; - JUIMHA; _ - 4acTOTa).

12. Vcnonb3ys TEOpUIO pa3MEpHOCTEH, YCTAHOBUTE YPaBHEHHE CBSI3H
Mexy 0a30B0H (P - MOIITHOCTH) M UCXOIHBIMU (PU3HMICCKUMU
BeMMuuHamMu (M — Macca; - JUIMHA; _ - 4acTOTa).

13. Ucnionp3ys TEOpHUIO pa3MepHOCTEN, yCTAHOBUTE yPaBHEHHE CBSI3U
Mexay 6a30Boii (F - crna) u ucxoqHpIME (GU3HYECKUMY BeTHYHMHAMH (M
—Macca; - amHa; || - gacrora).

14. Ucionp3ys TEOpHUIO pa3MepHOCTEH, YCTAHOBUTE YPaBHEHHUE CBS3H
Mexy 06a30Boi (F - cuia ) 1 MCXOAHBIMU (PU3HUYECKHUMHU BEIMYHHAMHU
(L) — m1oTHOCTB; - ANMHA, _ - YACTOTA).

15. Ucnionp3ys Teopuio pa3MepHOCTEH, YCTAHOBUTE YPaBHEHHE CBS3H
Mexy 6a30Boii (| - TOK) 1 uCXOHBIME (HPU3NUYECKUMH BETUYHHAMH (( —
JMEKTPUUYECKUil 3apsm; t - BpeMst; - CKOPOCTB).

16. Mcionp3ys TEOPHUIO pa3MepHOCTEH, yCTAHOBUTE yPaBHEHHUE CBSI3U
Mexy 6a30Boii (U - HarpshkeHUe) U UCXOIHBIMU (PU3NYECKUMU
BENIMYMHAMH (( — 3TEKTPHIECKHIT 3aps; M - Macca;

[1 - CKOpOCTB).

17. Ucnionb3ys TEOPUIO pa3MEPHOCTEN, YCTAHOBUTE YpaBHEHHUE CBSA3H
Mexay 0a30B0# (P - MOIITHOCTB) ¥ HCXOTHBIME (PU3UUESCKUMHU
BeJIMYMHAMH (( — dJIeKTpudeckuii 3apsn; t - Bpemst; U- HanpspkeHue).

18. Ucnionp3ys TeOpuio pa3MepHOCTEH, YCTAHOBUTE YPaBHEHHUE CBSI3H
Mexy 6a3zoBoii (F - cuina) 1 uCXoqHBIMH (PU3NYECKUMH BeTMYMHAMH ((
— JNIEKTpUYCCKUit 3apsi; U — HanpshkeHue, - JJIHHA).

19. Yenorek co cpenuum pazmepom =1 m u Becom F =700 H
HAXOAUTCS B CBOOOAHOM majeHuu. OIeHUTE CKOPOCTD MaJACHHS, eCIIU
BS3KOCTh Bo3ayxa _ = 16.10-6 ITa.c.

20. Onennrte, Kakoe JAaBICHHE CO3/IAIOT TOPOXOBEIE Ta3bl, €CIIH MOPOX
Maccoit m = 5 r 3axitoueH B ooseme V = 0,1 11 1 ynenpHas Temiora
cropanus TorumBa _ = 46 MJx/kr.

21. ABTOMOOMIIb pa3BUBACT MaKCUMaJIbHYIO MOITHOCTH P = 100 [Ix/c.
Ouenure, 3a Kakoe BpeMst aBTOMOOUIIb JOCTUTHET ckopoctH [1 = 100
KM/9ac, eciid Macca aBromoomiss m = 1200 kr.

22. OueHute, ¢ KaKOW MOIIHOCTBIO JI0JKHO paboTaTh cepaie, 4ToObI
nepeMenarb KpoBb co CKopocTeio — = 0,3 M/c B Kanmuuisipe paguycom I
= 0,3 MM, K03} PHUIHUEHT TOBEPXHOCTHOTO HATSDKEHHS paBeH [| = 73
MH/M?

23. PoTOpHBIN HacOoC IOAHMMAET BOAY C IVIOTHOCTHIO | | = 1 KT/ B
BBICOTHOE 31aHue. OLeHnTe MaKCUMaNbHYIO BBICOTY h, Ha KOTOPYIO
HACcOC CMOXET MOAHATH KUJIKOCTh, €CIIH AaBieHue Bo3ayxa p = 100 kIla
U yCKOpeHue cBoOoaHOro manenus g = 10 m/c2.

KM2

KonrponbHas pabdoTa
2 «Cnoco0Osl
oOHapyXeHHUs U
yCTpaHEHHs
CHCTEeMaTHYECKHX
MIOTPEIIHOCTEW».

OIK-2-31;011K-2-
V1;0I1K-2-B1;0I1K-
1-31;011K-1-
V1;0IK-1-B1;VK-2-
31;VK-2-V1;YK-2-
BI;[IK-3-31;TTK-3- V1

1. JInst KOHTPOJISL cocTaBa MeTajlla 1ocjie OKOHYAaHUs NMPOJYBKU B
KHCJIOPOJIHBIX KOHBEPTEpax O0TOMpaeTcs JI0KKOH-uepnakoM MeTall U3
arperaTa ¥ 3aJJMBacTCs B METAJUIMYECKYIO NPOOHHUITY. X MMUYECKHH
aHaIM3 MPo0d MeTaluia BBIMONHsETCs Ha kBaHTOMeTpe E-600 dhupmbr
«ITonuBaky. [Iy1s1 OEHKH MPaBUIBHOCTH 3TOT0 METOAa 0TOOpa Mpod Ha
OIIBITHBIX IUIABKaX, MPOBOJUMEIX B KOHBEpTEepax BMecTUMOCThIO 300T,
HapauieIbHO OTOMPAINCH MPOOBI IPYTHM METOAOM: Pa3beMHOM
MPOOHUIIEH TOTPYXKEHNUs, 3aKPBITOH KapTOHHOM KPBIIKOH 15t
IpeOTBpPAILEHHUS MToNalaHus utaka. [IpoObl aHanu3upoBaNuch Ha
KBaHTOMETpPE B TOU ke J1abopaTOpHH.

Mo conmepxxanmio yriaepoaa ObLIN MOTY4EHBI PE3YIbTATHI,
npenctasieHnsie B Tabnuie. [Clm, [C]n — KOHIeHTpaluK yriaepoja B
npo0ax MeTasia, OTOOPaHHBIX Pa3beMHOM MPOOHUICH MOTPYKEHHS 1
JIOXKKOM COOTBETCTBEHHO, %o.

JloBepuTenbHas IOTPEITHOCTE aHaIM3a Ha COAepKaHue yriaepoaa | |p =
00,01 %. IIpeacTaBuTh UCIIPaBJIEHHBIE PE3YJILTATHL ONPEISICHUS




coJiepKaHus yriepoaa B mpodax, OTOOPaHHBIX JIOKKOM.
Homep npo06sl

12345678

[C]n0,100,19 0,14 0,11 0,07 0,11 0,17 0,20

[C]u 0,14 0,23 0,18 0,13 0,10 0,13 0,22 0,24

2. JInst KOHTPOJISL cOCTaBa MeTaJlla MOCiIe OKOHYAHHS IPOAYBKH B
KHCJIOPOJIHBIX KOHBEPTEPax OTOUpaeTCs JI0KKOH-ueprakoM MeTall U3
arperaTa ¥ 3aJJMBacTCs B METAJUTMUECKYIO MPOOHUITY. X IMHUYECKHUI
aHaIu3 Npod MeTalula BhINOIHAETCA Ha kBaHToMeTpe E-600 dupmbl
«[TonmBaky. [y OeHKH MPaBUIBHOCTH 3TOT0 METOAa 0TOOpa Mpod Ha
OTIBITHBIX IIJIABKAX, IPOBOJUMBIX B KOHBEpTepax BMecTuMocThio 300T,
napajiesIbHO OTOUPAIKUCH TPOOBI IPYTUM METOJIOM: Pa3beMHOMN
npoOHUIIEH MOrPyXKEHUs], 3aKPBITON KapTOHHOM KPBIIIKOHN JJIs
NpeIOTBPAICHNUS [TOIaJaHus nutaKa. [IpoObl aHanM3upoBaIUCh HA
KBaHTOMETPE B TOU ke J1abopaToOpHu.

Mo conmep:xaHuIo MapraHa ObUIH HOJYYEHBI Pe3yIbTaTHI,
npezcrasieHHble B Tabaune. [Mn]n, [Mn]n — koHneHTpanuu yriiepojaa
B ipo0ax MeTaiia, 0TOOpaHHBIX Pa3bEeMHOMN MPOOHUIICH MOTPYKEHUS U
JIOXKKOM COOTBETCTBEHHO, %o.

JloBepuTenbHas MOTPEITHOCT aHATIM3a Ha CoJlepyKaHue MapraHia LIp =
10,005 % B unrepsaiue 0,10...0,20 % u "'p = 10,01 % B uHTEpBaIEC
0,20...0,40 %. IlpeacTaBUTh HCIIPABICHHBIE PE3YJIBTATHI ONPEIEIICHHS
CoJIep>KaHusl yriiepoja B podax, 0TOOPaHHBIX JOKKOM.

Howmep mpo6b1

12345678

[Mn]x 0,24 0,14 0,11 0,19 0,29 0,23 0,16 0,15

[Mn]u 0,28 0,17 0,12 0,21 0,32 0,27 0,20 0,18

KM3

KonrpomnbHas paboTa
3 «MaremaTHyeckas
o0OpaboTka
pe3yIbTaToB
COBOKYIIHBIX U
COBMECTHBIX
HU3MEPEHUI».

OIIK-2-31;0T1IK-2-
V1;0I1K-2-B1;0I1K-
1-31;011K-1-
V1;0IK-1-B1;VK-2-
31;YK-2-Y1;VK-2-
B1;IIK-3-31;TIK-3- V1

1. DKcrpeccHsli croco0 ONpeAeneH s Colep KaHus YIiaeposa B
MeTajle OCHOBAaH Ha 3aBUCHMOCTH KOHIICHTPAIUH 3TOT0 KOMIIOHEHTa
OT TeMIIepaTyphl KpUcTaJuln3aluy paciuiasa. C Helblo yCTaHOBIECHUS
3aBUCHMOCTH MEX/y Ha3BaHHBIMH ITapaMeTPaMH BBIIIOTHEHEI
COBMECTHBIC U3MEPEHHS TEMIIEPATYPbI JINKBUAYC U COACPIKAHUS
yriepona.

[C], % 0,95 0,88 0,73 0,63 0,54 0,47 0,39 0,25 0,17 0,08

tn, °C 1457 1464 1473 1484 1492 1498 1505 1516 1524 1530
Onpenenuts napaMeTpbl ypaBHEHUS, OMMCHIBAIOIIETO 3aBHCUMOCTh
MEXIY COAEpKaHUEM YIiIeposia B MeTaJlIe U TEMITEPaTypOol IMKBHIYC:
[CI=1(tT).

2. DKCIIPECCHBIN croco0 ONpeneeH s Colep KaHusl YTaepoia B
MeTaJUle OCHOBAH Ha 3aBUCHMOCTH KOHIIEHTPALH 3TOr0 KOMIIOHEHTa
OT TeMIIepaTypbl KpUCTAIN3aluu paciiasa. C 1eIpio yCTaHOBICHUS
3aBUCUMOCTH MEXIY Ha3BaHHBIMH NapaMETPaMH BBIITOJHEHBI
COBMECTHBIE U3MEPEHHS TEMIIEPATYPHI IUKBUAYC U COAEPKAHUS
yriepoja.

[C], % 0,93 0,85 0,78 0,67 0,57 0,42 0,37 0,24 0,18 0,07

t, °C 1460 1470 1472 1486 1490 1503 1508 1517 1525 1532
Omnpenenuts napaMeTpsl YpaBHEHHUS], ONUCHIBAIOIIETO 3aBUCUMOCTD
MEX]y COZIep)KaHHEM YIIIepo/ia B METajlle U TeMIIEpaTypoi JIMKBUIYC:
[CI=11(tT).

3. DKcnpeccHbli coco0 omnpeeeH s ColepkKaHus yriepoa B
MeTaie OCHOBAaH Ha 3aBUCHMOCTH KOHIIGHTPALUH 3TOT0 KOMIIOHEHTa
OT TeMIIepaTypbl KpUCTAIN3alKy paciasa. C 1eIpi0 yCTaHOBJICHUS
3aBUCUMOCTH MEXIY Ha3BaHHBIMU MapaMETPAMH BBIITOJHEHBI
COBMECTHBIE U3MEPEHHS TEMIIEPATYPHI IUKBUAYC U COAEPIKAHUS
yriepoja.

[C], % 0,96 0,86 0,75 0,62 0,53 0,46 0,34 0,26 0,16 0,05

tn, °C 1455 1472 1475 1486 1493 1499 1510 1515 1523 1534
Omnpenenuts napaMeTpsl ypaBHEHUs, OTIMCHIBAIOIIETO 3aBUCUMOCTh
MEXAY COAEpKaHUEM YIIeposa B METaJUIE U TEMIIEPaTypOH JIMKBUIYC:
[C]=0(tT).

4. DKcrpeccHbli criocol onpeseNieHns CoAepKaHus yriiepoaa B
MeTaJule OCHOBAH Ha 3aBUCUMOCTH KOHIIGHTPAIIMH ATOTO KOMIIOHEHTA
OT TeMIIepaTypbl KpUcTan3auuu pacmiasa. C 1e1pi0 yCTaHOBJICHUS
3aBUCUMOCTH MEKIY Ha3BaHHBIMU N1apaMETPaMU BBIIIOJHEHBI
COBMECTHBIE U3MEPEHHS TEMIIEPATYPHI IUKBUAYC U COAEPIKAHUS
yriepoja.

[C], % 0,94 0,82 0,76 0,68 0,55 0,44 0,33 0,22 0,15 0,06




t, °C 1459 1475 1474 1482 1492 1501 1512 1520 1525 1533
OnpenenuTh napaMmeTpbl ypaBHEHHUsI, OMHCHIBAIOIIETO 3aBUCHMOCTD
MEX/y COACP)KaHNEM YIIIepOa B METaJlIC U

Temneparypoii mksuayc: [Cl=0(UI).

5. DKcrpeccHbIi crI0co0 onpeieNieHus CoepKaHus yriepoa B
MeTaJlie OCHOBAH Ha 3aBHCHUMOCTH KOHIIEHTPALIMH 3TOTO KOMIIOHEHTa
OT TeMIIepaTyphl KpUCTAUIH3ANNH paciuiaBa. C Helbl0 YCTaHOBJICHUS
3aBUCHMOCTH MKy Ha3BaHHBIMH NapaMETPaMH BBIIOIHEHBI
COBMECTHBIC H3MEPEHHUS TEMIIEPATYPhI INKBUIYC H COJCPIKAHHS
yriepoza.

[C], % 0,97 0,84 0,77 0,69 0,57 0,48 0,35 0,28 0,19 0,08

t, °C 1454 1473 1475 1480 1491 1497 1507 1514 1521 1531
OrnpenenyTh MapaMeTpbl ypaBHEHHUS, OIHCHIBAIONIECTO 3aBHCHMOCTh
MEXy COJepKaHHeM YIJIepoJa B METallIe M TeMIIepaTypoil JINKBUYC:

[Cl=00(tTT).

6. DKcIpeccHbIi crIoco0 onpeieNIeHUs CoepKaHus yriepoa B
MeTaJlie OCHOBAH Ha 3aBHCHUMOCTH KOHIIEHTPALIMH 3TOTO KOMIIOHEHTa
OT TeMIIepaTyphl KpUCTAUIH3AINH paciuiaa. C HeIbl0 YCTaHOBJICHUS
3aBHCHMOCTH MKy Ha3BaHHBIMH MapaMeTPaMH BBINOIHEHBI
COBMECTHBIC H3MEPEHHUS TEMIIEPATYPhI IUKBUAYC U COJICPIKAHUS
yriaepoza.

[C], % 0,98 0,83 0,74 0,60 0,51 0,40 0,36 0,27 0,13 0,04

tin, °C 1455 1470 1475 1488 1495 1504 1508 1517 1527 1535
OrnpenenuTh MapaMeTpbl ypaBHEHHUS, OIHUCHIBAIONIETO 3aBUCHMOCTh
MEXy COJepKaHHEeM YIJIepo/ia B METaJLIe U TeMIIepaTypoil IUKBUILYC:
[Cl=L ().

7. DKCHpECCHBIN CIIOCO0 OMpEICIeHUsI CONCPKAaHUS YIiepo/a B
MeTaJule OCHOBAH Ha 3aBUCUMOCTH KOHIIGHTPAIMH ATOTO KOMIIOHEHTa
OT TeMIIepaTyphl KpUCcTaIUIN3anuy paciuiaBa. C [eIblo yCTaHOBICHHS
3aBUCUMOCTH MEXIY Ha3BaHHBIMU IapaMeTPaMH BbIITOJTHEHBI
COBMECTHBIE H3MEPEHHUS TEMITEPATYPHI IUKBHIYC U COJEPIKAHUS
yriiepoja.

[C], % 0,94 0,89 0,71 0,63 0,56 0,45 0,40 0,25 0,18 0,08

t, °C 1455 1460 1475 1482 1492 1500 1503 1518 1526 1532
OmpenenuTh napaMeTpsl YpaBHEHHsI, OTIMCHIBAIOIIETO 3aBUCHMOCTh
MEX]ly COZIepKAHUEM YITIepoJia B MeTaJlle U TeMIIepaTypoil TMKBUAYC:
[Cl=U(tD).

8. DKcnpeccHbI cocod onpeneneHus CoaepKanus yriepoaa B
MeTaJUle OCHOBAH Ha 3aBUCHMOCTH KOHIIEHTPALMH 3TOr'0 KOMIIOHEHTa
OT TeMIIepaTypbl KpUCTAIN3anuu paciiasa. C 1eIbpi0 YCTaHOBICHUS
3aBUCHMOCTH MEX]y Ha3BaHHBIMH IIapPaMETPaMH BBIIIOTHEHBI
COBMECTHBIE U3MEPEHHS TEMIIEPATYPHI IUKBUAYC U COAEPKAHUS
yriiepoa.

[C], % 0,94 0,86 0,77 0,67 0,58 0,41 0,36 0,22 0,19 0,07

t, °C 1459 1470 1473 1485 1492 1501 1507 1515 1523 1530
Omnpenenuts napaMeTphl ypaBHEHHs, ONMCHIBAIOIIETO 3aBUCUMOCTh
MEXAY COAEPKaHUEM YIIeposa B METaJUIe U TEMIIEPaTypOH JIMKBUIYC:
[C]=0(tT).

9. DKkcnpeccHbl cIoco0 omnpeeneH s CoepkKaHus yriepoa B
MeTaJule OCHOBAH Ha 3aBUCUMOCTH KOHIICHTPAIIMH ATOTO KOMIIOHEHTA
OT TeMIIepaTypbl KpUCTaTU3auuu paciiasa. C 1eJbi0 yCTaHOBIICHUS
3aBHCUMOCTH MEXIY Ha3BaHHBIMH MapaMETPaMH BBIITOJITHEHBI
COBMECTHBIC U3MEPECHHS TEMITEPATYPHI IUKBUAYC U COACPIKAHUS
yriepoza.

[C], % 0,97 0,85 0,77 0,61 0,53 0,46 0,35 0,27 0,15 0,05

tir, °C 1456 1472 1480 1485 1494 1500 1509 1514 1522 1533
OnpenenuTs napaMeTpbl ypaBHEHUS, OMMCHIBAIOIIETO 3aBUCUMOCTh
MEX]y COZIep)KaHHEM YyIIIepo/ia B METajlule U TeMIIEpaTypoil JIMKBUAYC:
[CI=11(tT).

10. DxcnpeccHbIH crtocod onpeaeneHns COACPKaHMs yriiepoaa B
MeTaJule OCHOBAH Ha 3aBUCUMOCTH KOHIIEHTPAIIMH ATOT'0 KOMIIOHEHTa
OT TeMIIepaTyphl KpHcTaJuIn3anuy paciasa. C [ebio yCTaHOBICHHS
3aBUCUMOCTH MEXY Ha3BaHHBIMH IapaMETPaMH BBIIIOJTHEHBI
COBMECTHBIE H3MEPEHHUS TEMIIEPATYPHI IUKBUIYC U COJEPIKAHUS
yriiepoja.




[C], % 0,94 0,83 0,76 0,67 0,56 0,43 0,32 0,22 0,16 0,06

tn, °C 1460 1476 1478 1481 1491 1500 1513 1521 1525 1533
Onpenenuts napaMeTpsl ypaBHEHUs, ONUMCHIBAIOIIET0 3aBUCUMOCTh
MEX]y COZIep)KaHHEM YIIepo/ia B METaJlle U TEMIIEpaTypoi IMKBUAYC:
[Cl=L(UT).

11. DkcrmpeccHblit ciocob onpeaesieHus CoIepKaHus Yriiepoia B
MeTaJule OCHOBAH Ha 3aBUCUMOCTH KOHIIEHTPAI[H ATOT0 KOMIIOHEHTa
OT TeMIIepaTypsl KpUCcTaJUIN3anuy paciuiasa. C [eblo yCTaHOBICHHS
3aBUCUMOCTH MEXIY Ha3BaHHBIMH I1apaMEeTPaMH BBIITOJTHEHBI
COBMECTHBIE H3MEPEHHUS TEMIIEPATYPHI TUKBHIYC U COJEPIKAHUS
yriiepoja.

[C], % 0,97 0,85 0,77 0,68 0,56 0,49 0,35 0,27 0,20 0,08

tn, °C 1457 1475 1473 1480 1492 1497 1508 1515 1521 1530
OmnpenenuTh napaMeTpsl YpaBHEHHSI, OTIMCHIBAIOIIETO 3aBUCHMOCTD
MEX]y COZIep)KaHHEM YIiieposia B METajlle H TeMIIEpaTypol IMKBUAYC:
[CI=L(UT).

12. DkcrpeccHblit cniocob onpeeseHus COICPKaHUs yriiepoa B
MeTaJule OCHOBAH Ha 3aBHCUMOCTH KOHIIEHTPAIIMH ATOTO KOMIIOHEHTa
OT TEMIIEpaTypHl KpHCTaUIN3anuy paciuiaBa. C HeNblo yCTaHOBICHHS
3aBUCUMOCTH MEXIY Ha3BaHHBIMH IapaMETPaMH BBIITOJHEHBI
COBMECTHBIE H3MEPEHHUS TEMITEPATYPHI IUKBHIYC U COJEPIKAHUS
yriiepoja.

[C], % 0,99 0,84 0,73 0,60 0,50 0,39 0,36 0,29 0,12 0,04

t, °C 1455 1468 1473 1489 1494 1504 1508 1516 1528 1537
OmpenenuTh mapaMeTpsl YpaBHEHHsI, OTIMCHIBAIOIIETO 3aBUCHMOCTD
MEXIY COAEpKaHHUEM YTIIepoia B METaJlIe U TEMITEPaTypOol IMKBHIYC:
[C]=11(UT).

5.2. IlepeyeHb padoT, BeinoIHseMbIX o AucuuiuinHe (KypcoBas padora, Kypcosoii npoext, PI'P, Pedepar, JIP, IIP u T1.11.)
Kox Hassamue IIposepsiemble
paboTI paboTsI HHIUIKATOPE! Coneprxanne paboTs
KOMIETEHLUH
P1 KonrpombHas paboral |OIIK-2-31;0I1K-2- Brinonuenne pacueTHbIX 3a1a4
«Meton V1;0IIK-2-B1;0IIK-
pazMepHocTeiD 1-31;0TIIK-1-
B1;0IIK-1-Y1;VK-2-
31;YK-2-V1;YK-2-
B1;ITK-3-31;I1K-3- Y1
P2 Konrposbnas pabora |OIIK-2-31;0I1K-2- Brinonuenue pacueTHbIX 3a7a4
2«Croco0b1 V1;0IIK-2-B1;0IIK-
oOHapyXeHHs U 1-31;0IIK-1-
yCTpaHEHHS VY1;0I1K-1-B1;YK-2-
CHCTEMAaTHYECKHUX 31;YK-2-V1,;VYK-2-
MTOTPEIITHOCTE». B1;ITK-3-31;I1K-3- V1
P3 Kontponbnas padora |OITK-2-31;0ITK-2- BEITIOJTHEHHE PACUETHBIX 3319

3 «MaremaTnueckas

V1;0IIK-2-B1;0IIK-

00paboTka 1-31;0TIK-1-
pe3yNbTaToB V¥1;0IIK-1-B1;YK-2-
COBOKYITHBIX U 31;YK-2-V1;VK-2-
COBMECTHBIX B1;IIK-3-31;I1K-3- V1
HU3MEPEHUID).

5.3. OueHo4YHbIEe MAaTEPHAJIbI, HCIIOJIb3YeMble /ISl IK3aMeHa (0HJIeThbl, TeCThI U T.I1.)

ITpuMeps! SK3aMEHAMOHHBIX OUIETOB

Bapuant Nel
1. Ykaxure 11

€JIb METPOJIOTHUH:

1)oGecnieyeHne eTMHCTBA U3MEPEHHH ¢ HEOOXOAUMOH U TPeOyeMOoil TOYHOCTBIO;

2) pa3paboTKa U COBEPLIEHCTBOBAHHE CPEJCTB U METOJOB H3MEPEHUI! OBBIIIEHUSI X TOYHOCTH;

3) pa3paboTKa HOBOM M COBEPILIECHCTBOBAHUE, ACHCTBYIOIICH MPaBOBOI U HOPMATUBHOW 0a3kbl,

4) coBepLIEHCTBOBAHME 3TAJIOHOB €JMHULl U3MEPEHHs A7 IOBBILEHUSI UX TOYHOCTH;

5) ycoBepILIEHCTBOBAaHHE CIIOCOOOB MepeAaun eUHNUL I3MEPEHHUH OT TalOHA K U3MEPSIEMOMY OOBEKTY.

2. Kax Ha3bIBaeTCs KaueCTBCHHAs XapaKTePUCTHKA (U3NIECKON BETUYNHBL:

1) BenmunHa;
2) enuHKLA

HW3UYECKOIN BEJIMUMHBI,

3) 3HaueHne PU3NYECKON BEITMYUHBI;

4) pazmep;

5) pa3sMepHOCTb




3. Kak Ha3bIBaeTcs eqMHUIA PU3HIECKOI BEJIMYHHBI B LIEJIO€ YHUCIIO pa3 0oJbIlle CUCTEMHOW eIMHUIIBI (PU3NYECKOM BETNYHUHBI:
1) BHecucTeMHas;

2) nonbHasi;

3) kpatHas;

4) ocHOBHas,

5) npousBosHasL.

4. YKaxuTe BUIBI I3MEPSHUIT 110 KOJIMYECTBY U3MEPHUTEIbHOU HH(POPMAIIHK:
1) nuHaMuYeCKue;

2) KOCBEHHBIC;

3) MHOTOKpATHEIE;

4) OIHOKpAaTHBIE;

5) npsimMblie;

6) cTaTnueckue

5. Kakue cpencrsa usmMepeHuii IpeiHa3HaueHbl I BOCIIPOM3BEACHHS U/WIIN XpaHeHHUs (PU3NUECKOH BEITNYUHBIL:
1)BelIecTBEHHBIC MEPHI;

2)UHIUKATOPBI;

3)usmepuTenbHbIC TPUOOPEI,

4)u3MepuUTeNbHBIE CUCTEMBI;

5)u3MepuTensHbIe YCTaHOBKH;

6)U3MepuTeNnbHbIe Ipeobpa3oBaTeny;

7)cTaHaapTHBIE 00pa3iibl MATEPHAIOB U BEIIECTB;

8)aTaJIOHBI.

6. Kak Ha3bIBaeTcsi 007acTh 3HaUEHHS IKAJIbI, OTPAHUYCHHASI HAYaIbHBIM M KOHEYHBIM 3HAYCHUEM:
1) nuama3oH N3MEpeHus;

2) nuama3oH NOKa3aHWi;

3) mOTpenHoCTb;

4) mopoT YyBCTBUTEILHOCTH;

5) LieHa JeNIeHus TIIKaJTbI.

7. Kak Ha3bIBaeTCS COBOKYITHOCTB OIEpALi, BBITTOJHACMBIX B [IEJIX TTOJTBEP)KACHNS COOTBETCTBHS CPEJICTB H3MEPCHHUIT
METPOJIOTHIECKUM TPEOOBAHUSIM:

1) moBepka;

2) kanmuOpoBKa;

3) akkpeaurTanus;

4) cepTUdUKAIHS;

5) NMUIeH3UpOBaHHKE;

6) KOHTPOIIB;

7) Hanzop.

8. Kakue akToph! BIUSIOT HA PE3YNbTaThl U3MEPEHUI:
1)00BEKTHI H3MEPEHHIA;

2)METOIbI U3MEPEHHUIA;

3)cyOBbeKThI U3MEPEHHUI;

4)uenu u3MepeHui;

5)cpencTBa U3MEpEHUH;

6)NOTpEIIHOCTH U3MEPEHHUIA;

7)ycrnoBus H3MEPEHUH.

9. UTo Takoe OTHOCUTENbHAS TIOTPEITHOCTb:

1) OTKJIOHEHHUE AECHCTBUTENBHOTO PE3yabTaTa H3MEPEHHUH OT UCTUHHOTO 3HAUCHMS M3MEPSAEMON BETTMIMHBL;
2) NOTpEeIHOCTh, BO3HUKAIOMIAS TPU HOPMAJIbHBIX BHEIIHUX YCIJIOBUSX;

3) morpenHocTh, BO3HUKAIONIAs IIPH U3MEHEHUH BHELIHUH yCIOBHH;

4) oTHOLIEHNE a0CONIIOTHOM MOTPELIHOCTH K ACHCTBUTENILHOMY 3HAYE€HHUIO BEJTMYHMHBI.

10. INopsnok 0O6pabOTKH pe3yNbTaTOB NPSIMBIX U3MEPEHUH:

1)ITogcunTaTh cpeaHee 3HAUCHUE Pe3yIbTaTOB HAOMIOACHNUIT; HAITH CpeJHEKBAaAPATHIECKOE 3HAYCHNE; HCKITIOUUTE IPYOyIo
MOTPEIIHOCTh; HAUTH UCTIPABIIEHHOE CPEIHEE; ONPEEIUTD JOBEPUTEIbHbII HHTEpBAl

2) [oxcuurats cpepHee 3HAYCHHUE PE3yIbTATOB HAOIIOJCHIH; HCKIFOYUTH TPYOYIO MOTPEITHOCTD; HANTH HCIPABICHHOE CPEIHEE;
OIpPENENNTh JOBEPUTEIIbHBIN UHTEPBAI

3) oxcunrath cpeHee 3HAYCHHE PE3yNNbTATOB HAOIIOACHH; HAWTH CPEeTHEKBAIPAaTHUECKOE 3HAUCHNUE; HCKITIOYUTH TPy0OyIo
TIOTPCIIHOCTD; ONPCACIIUTD ﬂOBCpHTeJ’[LHLIﬁ HUHTEPBAJI

3agaga 1. [Ipy MHOTOKpaTHOM M3MEpPEHNH CHIIBI F momydens! 3HaueHus B H:
403; 408; 410; 405; 406; 398; 496; 404. Ykaxxute 10BEpUTEIIbHbBIC I'PAHUIIBI
HWCTUHHOTO 3HAYEHMSI CHIIBI C BeposiTHOCTRIO P = 0,95.

3agava 2.

Knacc tounoctu K [Inamnason nsmepenuii Pesynprar m3mepenuit HAUTU
0.2/0.1 0-50 mV 20 mV 0OV, [1V




3amayga 3. [Ipu moBepke mociie peMOHTa BOJIBTMETPa Kilacca TOYHOCTH 1,5 ¢ KOHEYHBIM 3HaUYeHHEM IIKainel 5 B B Toukax mkansr 1, 2,
3,4, 5 B nomy4ensl mokazanus obpasiosoro npudopa 1,05; 1,98; 3,02; 4,04; 5,03. Onpenenuts, COOTBETCTBYET JIH MOBEPSEMBbIT
BOJILTMETP KJIACCY TOYHOCTH?

5.4. MeToaAuKa OLlEHKH OCBOEHUSI AUCUMIIMHBI (MoayJisi, npakTuku. HUP)

O1eHKa «OTIMYHOY» - 00yUJarOIIMCS OKa3bIBaeT NTyOOKHe, HCUEPIIBIBAIOIINE 3HAHUS B 00beMe MIPOIIEHHO IPOrpaMMBbl, YBEPEHHO
JIefiCTBYET MO NMPUMEHEHHIO NOJYYEeHHBIX 3HAHHI Ha MPAaKTUKE, TPaMOTHO U JIOTHYECKH CTPOWHO H3JIaraeT MaTepual IpHu OTBETE,
yMmeeT popMyIupOBaTh BEIBOABI M3 H3JI0)KEHHOTO TEOPETHIECKOT0 MaTepHraia, 3HaeT JOMOIHUTEIFHO PEKOMEHIOBAHHYIO JIUTEPATYPY.
O1eHKa «XOpOLIOoY - 00yJaroIuiics NOKa3bIBaeT TBEPAbIC U IOCTATOYHO TOJIHBIE 3HaHK B 00beMe IMPOHAeHHOH POrpaMMBl,
JIONTyCKAeT He3HAUYUTENIbHbIE OIIMOKH MIPU OCBEIIEHUH 33aHHBIX BOIIPOCOB, IPABUIILHO JACHCTBYET M0 MPUMEHEHUIO 3HAHU I Ha
MPAKTHKE, YETKO M3JIaraeT MaTepHall.

O1eHKa «y0BJIETBOPUTEIBHOY» - 00Y4aIOUIHIACS MTOKa3bIBAET 3HAHUS B 00beMe MPOHIEHHOW IPOTrpaMMBbl, OTBETHI U3JIaraeT XOTs U ¢
OIMOKaMH, HO YBEPEHHO HCIPABISIEMBIMH IOCIIE TOTIOJIHUTENBHBIX U HABOASIIMX BOIIPOCOB, MIPABWIIFHO JEHCTBYET 110 IPUMEHEHHIO
3HAHW Ha MIPAKTHUKE;

OreHKa «HEYAOBIETBOPUTEIILHOY - O0YUAIOIIMICS JOIYCKaeT rpyOble OIIMOKH B OTBETE, HE MOHUMAET CYIIHOCTH H3JIaraeéMoro
BOIIPOCA, HE YMEET NIPUMEHSITh 3HaHUs Ha NPAKTHKE, 1aeT HETIOJIHbIE OTBETHI HA JIOTIOJIHUTEbHbBIE U HABOSIINE BOIIPOCHL.

OleHKA «HE SIBKay — 00yJaroluiics Ha 3a4eT He SBUIICS.

6. YYAEBHO-METOJNYECKOE 1 THOOPMAIIMOHHOE OBECIIEYEHUE
6.1. Pexomennyemasi 1urepatypa

6.1.1. OcHoBHas JuUTEpaTypa

ABTOPEI, COCTaBUTEIHN 3arnaBue Bubimorexa H3parenbcTBO, IO
JI1.1 Tapraxosckuii [I. ®@., |Merponorus, crangapruzanus | budbanorexka MUCuC M.: Beicu. mik., 2002
Slcrpebos A. C. U TEXHUIECKHE CPE/ICTBA
U3MepeHui: YueOHuK Juist
CTYA. By30B
6.1.2. JlonoHuTeIbHAS IUTEPATYpPa
ABTOPBI, COCTaBUTEIHN 3arnaBue Bubauoreka W3narenbcTBO, roja
J12.1 Komunos Cepreit Mertponorus. Texaudeckne |DnekTpoHHAsS OHOIHOTEKa M.: [MUCuC], 2009
BukropoBuu U3MEpEHHS U IPUOOPHI:
IIPAKTUKYM
6.1.3. MeTtonnueckue pa3paboTku
ABTOpBI, COCTaBUTEIH 3arnaBue Bubaunoreka W3naTenbcTBO, rOa
JI3.1 Komunos Cepreit Mertposorus u Bu6mmorexka MUCuC M.: Yueba, 1995
Buxroposuu TEXHOJIOTMYECKHE U3MEPECHHUS

orpaciu: Yued. nocodue amus
IPaKT. 3aHATHH CTYJ. CIELL.
1101. 2102

6.2. Ilepeuenn pecypcoB HHGOPMALTHOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTH «AHTEepHET)
€] [ e nepanprpi mopran «Poccmiickoe obpazosarme» |http://edu.ru;

6.3 IlepeyeHb MporpaMMHOro odecrevyeHus!

JInuensun [1O Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u
PerUsr

I1.1

11.2 ESET NOD32 Antivirus

1.3 Win Pro 10 32-bit/64-bit

11.4 Therm DZ

I1.5 Moodle

6.4. IlepeyeHb MH(POPMAIMOHHBIX CIPABOYHBIX CHCTEM M NPOodeccHoHAIbHBIX 023 JaHHBIX

n.1 [Poccumiickas rocynapcreenmas 6ubmmoreka http://www.rsl.ru

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. Hasnauenne OcHaleHnue
b-734 JlexunonHas aynuTopus KOMIUIEKT y4eOHoH MeOenu Ha 140 MecT it 00ydaromuxcs,
pabouce MecCTo HpeTnoaaBaTels, MYIBTHMEANIHOE

obopynoBanue, HOyTOyKk ¢ apocrynom k MTC «UHTepHeT,
OUOC yHuBepcureTa 4epes JMYHbIM KaOMHET Ha IuiaTtdopme
LMS Moodle, nunensuonnsie mporpammelr MS Office, MS
Teams, ESET Antivirus u TexHnueckue cpeactBa oOydeHHs,
CIyXKalllde Juisi TpenocTaBiieHus WHopManuu OOJbIIOH
AyJUTOPUH.

b-317 YyeOHast ayauTopusi: JIOCKa ~ ayAMTOpHAas MapKepHas, »JKpaH IPOEKLUHUOHHbIH,
MPOEKTOp, CTAallMOHapHbIE KoMIbloTepsl 11 mT., maker
nuieH3nonHbix nporpamm MS  Office, xomruiekt yueGHOI




mebenmn. CrenmanmsupoBannoe [10: Electronic WorkBench;

MULTISIM 10.1
UuransHbIN 3271 Aynmutopuss AN CaMOCTOSITEIBHOM | KOMIUIEKT yueOHOW Mebenu Ha 55 mecT ans oOyvaronuxcs, 50
9JIEKTPOHHBIX M3JaHUH paboTbl IIK ¢ pocrynom x UTC «Hutepuer», DUOC yHuBepcuTeTa
Jyepes JINUHbBIH KabuHet Ha miathopme LMS Moodle
UYuransusii 3a1 Ne 3 (B) AynuTtopus JUIL  CaMOCTOSITENbHOI [KoMIIeKkT yueOHOIl Mebenu Ha 44 MecTa Ui oOydaromuxcs,
paboTh M®V Xerox VersaLink B7025 ¢ ¢hyukimeit MacirabupoBaHus

TekcToB M u3o0paxenuit, 8IIK c¢ mocrynom kx HTC
«Huteprer», DUOC yHUBepcUTeTa uepes JIMUHbIM KaOUHET Ha
wiaropme LMS Moodle

8. METOANYECKHUE YKA3AHUSA JJIs1 OBYYAIOINUXCS
OcHoBHast 00pa3oBaTeibHas porpaMma MoAroToBKy Oakanaspa npeaycmarpuBaeT @POC Kak KOMIUIEKC NMEAarornyeckKux
M3MEPUTEIHHBIX MaTEePHaJIOB M OLEHOYHBIX CPEACTB IS ONpeeIeH s KauecTBa Pe3yIbTaTOB OOyUESHUS U YPOBHS
c(hOpMHPOBaHHOCTH KOMIIETEHIINH 00yUJaroIUXCs B X0/1€ OCBOSHHS, B YACTHOCTH, AUCHUILIHHBL (Moyisi). DOC siBisieTcst cocTaBHOM
4acThI0 yIeOHO-METOUIECKOT0 00eCIeYeHHsI YIeOHBIX AUCIUIUINH, CITY>KUT M OLEHKU YCIIEITHOCTH OCBOCHHUS 00ydaeMbIMU
JTUCLUIUIMHBI (MOIIyJIs) M CIIOCOOCTBYET MOBBIILIEHHUIO KayecTBa 00pa30oBaTeIbHOTO IpoLecca.
Bu npoMexxyTouHOM aTTecTally N0 AUCIUIIMHE, YCTAHOBJICHHBIA Y4eOHBIM I1aHoM, ompeenser coctaB @OC.
OO0w1as npoueaypa U CPOKU MPOBEJICHUS OLIEHOUHBIX MEPONPUSITHI COOTBETCTBYIOT PErilaMEHTaM TEKYIIEro KOHTPOJIS 1
MIPOMEKYTOYHON aTTECTAllUH 110 TUCLUIIINHE.
IIpomesxyrouHas aTTecTanus 1o JUCUUINIMHE PEAYCMOTpPEHa B BU/IE 9K3aMEHa
Tekymmii KOHTPOJIb IPOBOAMTCA C HENBI0 00ECTICYSHHUs] CBOSBPEMEHHOW 00paTHOM CBA3M, ISl KOPPEKIMU 00yIeHHs, aKTHBH3AL[HN
CaMOCTOSITETbHON paboTHI cTYAeHTOB. OOBEKTOM TEKYILETO KOHTPOJIS SBISIOTCS KOHKPETH3UPOBAHHbIE Pe3yIbTaThl 00yIeHHS
(y4eOHble JOCTIKEHHS) 110 TUCLUTUINHE.
®OC Tekymniero KOHTPOJIS MO AUCUUILIMHE COCTOUT U3 BOIIPOCOB U 3aJIaHUI, COCTaBJIEHHBIX C yIETOM ITOKa3aTelel OLeHUBAHUS
KOMIIETEHILIUH, (POPMHUPYEMBIX B PE3YJIbTaTe OCBOCHUS AUCIUILIMHEL. Pe3yabTaThl TEKYIIEH aTTecTalul 00yYatoIXCs yYUTBIBAKOTCS
IIPY BBICTaBJICHUH OLIEHKH 110 TPOMEKYTOYHOM aTTECTALlMH B CIydae MOJHOTO BHIOJTHEHHS 00yJarOUIUMICS YCTaHOBICHHOTO
yueOHOro rpaduka.




