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Cemectp
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IIpakTuyeckue 17 117 |17 |17
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KonTakTHast paboTa 34 (34 |34 (34
Cam. pabota 74 |74 |74 |74
Hroro 108 | 108 | 108 | 108




Pabouas nmporpamma

MeTpO.]'IOl"l/lﬂ, CTaHAApTU3alUA U TEXHUYECKNE U3MEPEHUA B KOMIIO3UIITUOHHBIX MaTepHuaJjaax

Pazpaborana B cootBerctBnu ¢ OC BO HUTY MUCUC:

CaMOCTOSITeNTbHO yCTaHABIMBAEMBIi 00pa30BaTEeIbHBIN CTAHAAPT BEICIIEro 00pa3oBaHus - OakanaBprat PenepaabHOE
roCyZlapCTBEHHOE aBTOHOMHOE 00pa30BaTelIbHOE YUpeKICHIE BhICIIEro 00pazoBaHus «HannoHaIbHbIN HcCIen0BaTeIbCKIN
texHonorunueckuii yausepcuter «MUCuC» mo nanpaenenuto noarotosku 28.03.03 HAHOMATEPUAJIBI (npuka3 ot 02.04.2021
r.Ne 119 0.B.)

CocTaBiieHa Ha OCHOBaHUH y'-IC6HOFO IJj1aHa:

Hamnpagnenue noarorosku: 28.03.03 HaHomaTepuabl, , yTBEpKICHHOTO Y4YeHBIM cOBeTOM AJMabIkckoro ¢pumuana HUTY
"MUCUC" B coctase cootBerctByromieit OITIOIT BO 22.09.2022, npoTtokos Ne §-22

Pabouas nporpamma oro0peHa Ha 3aceilaHuN

Kadenpa ¢pusuveckoii xummuu

IIpotokon ot 22.06.2021 r., Ne11-20/21

3aBenyrommii kagenpoit Canumon Anexceit ropesuu



1. HEJIX OCBOEHUA

1.1 | Llexas ocBOGHMS TUCIUILIMHBI — 03HAKOMUTD C IIPaBHIAMHU O(OPMIICHHS HAYIHOH JOKYMEHTalluH, C OCHOBHBIMH
CTaHAapTaMH, U3y4YUTh TEXHHUYECKHE CPEACTBA U3MEPEHHUS, U3yIUTh CTIOCOOBI OOHAPYKEHUS U YCTPAHEHUS PA3IHUHbIX
BUJIOB OLIMOOK IPU TEXHUUECKUX H3MEPEHHSX.

1.2 | 3amaum MTUCUUIUIMHBI  HAYYUTh:

1.3 | - ocHOBaM METpPOJIOTHH,

1.4 | - cucreme cTaHnapTU3ALUA

1.5 | - omeHKaM COOTBETCTBUS IIPOIYKLIUH TPEOOBAaHUSAM CTaHAAPTa

2. MECTO B CTPYKTYPE OBPA30OBATEJILHOM ITIPOI'PAMMBI

Brnox OIT: b1.B.IB.02

2.1 TpebdoBanus k npenBaI?MTe.m,Hoﬁ NOAr0TOBKE 00y4aKIerocs:
2.1.1 |be3onacHOCTb KU3HEAEATEIbHOCTH
2.1.2 | mxeHepHas U KOMITbIOTepHAs rpaduka

2.2 JAucuuniaunbl (MOIY/14) U NPAKTUKH, A1 KOTOPbIX OCBOEHHME JAHHOMN JMCUMIIJIMHBI (MOAYJIs1) HE00OX0IMMO KaK

npeauecTByouiee:

2.2.1 |IloaroroBka K mpolexype 3alInThl U 3aIUTa BEITYCKHOH KBaTH()HUKAIHOHHONW paboThI
2.2.2 |IoaroroBka K mpolexype 3alnThl U 3alUTa BEITYCKHOM KBaTH()HUKAIHOHHONW paboTHI
2.2.3 |I[IpexmurioMHast MPaKTUKA JJIs1 BRITIOTHEHMSI BBITYCKHOHN KBATH()UKAIIMOHHOMW PabOTHI
2.2.4 |IIpennumioMHast IpaKTHKa IJIsI BHITOJHEHUS BBITYCKHOH KBaIU(UKAIMOHHONH pabOThI

3. PE3YJIbTATHBI OBYYEHUA IO JUCHUIIVIMHE, COOTHECEHHBIE C ®OPMUPYEMbIMH
KOMIIETEHIIUSIMHA

OIIK-6: CnocoGeH y4acTBOBATh B pa3padoTke TeXHHYeCKOH JOKYMEHTALUM, CBA3aHHOI ¢ npodeccnoHaILHOM
AesITeJbHOCTbIO HA 0OCHOBE IPHMEHEHHs CTAHIAPTOB, HOPM H NPABHJI

3HaTh:

OIIK-6-31 ¢oHA TEXHUUECKUX PETIaMEHTOB U CTAHAAPTOB, HOPM H IIPaBHII

YMerh:

OIIK-6-Y1 pa3pabaTeiBaTh TEXHHYECKYIO JOKYMCHTALIMIO HA OCHOBE CTaHIAPTOB, HOPM H MPABHII

YK-2: Cnioco0eH cooupaTh U HHTEPNPETHPOBATH AaHHbIE U ONPeIeIsTh KPYT 32/1a4 B paMKaX MOCTaBJIEHHOI 1eJIu,
Bl)lﬁl/lpaTb ONTHUMAJIbLHBIE CIIOCOObI peuieHusi, uCxoad u3 }IeﬁCTBlelllMX NMpPaBOBbIX HOPM, UMEIOIIUXCH PECYPCOB U
OrpaHMYeHHii, yMeHHEe 000CHOBBIBATH MPUHSATHIE PEeIIEHUs

YMmers:

YK-2-V1 cobupats 1 HHTEPIPETHPOBATH JTaHHBIC U BEIOMPATh ONTHMAIBHBIC CIOCOOBI PEIICHH

Baagern:

VYK-2-B1 HaBBIKOM UHTEpIPETALUH JAHHBIX H BBIOOPOM ONTHMAIILHBIX CIOCOOOB pELIeHUit

4. CTPYKTYPA U COJEP)KAHUE

Kon Haumenopanue pasgenoB u | Cemecrp | Yacos | @opmupyemsble | Jutepatypa | Ilpumedanue KM Boinoan
3aHATHA TeM /BUJ 3aHATHUSI/ / Kype HHIMKATOPBI H 3. sieMble
KOMIIeTeH LM pecypchl padoThI
Paznen 1. U3mepenus u
H3MePUTeIbHAS TeXHUKA
1.1 Ponp u3mepeHuil B 1o3HaHUU 6 2 VK-2-V1 VK-2 JI1.1J13.1

OKPYKaIOLIEro MUpPA. -B1 OIIK-6-31 €]
Ornpenienenye noHsATUs OIIK-6-V1

«u3mepenue». Kparkuit
0030p pa3BUTHL
HU3MEPUTEIbHON TEXHUKHU.
Ponp meTponoruu B
W3MEpPUTETLHON TEXHUKE.
locynapcreennas cucrema
obecriedeHus eJUHCTBA

n3Mmepenui /JIex/




1.2 Pa3mepnoctu. Meton 2 VK-2-Y1 YK-2 | J1.1J12.1J13. KM1 P1

pasmepHocTeii /TIp/ -B1 OIIK-6-31 1
OIIK-6-Y1 21

1.3 OCHOBHBIE TIOHATHS 1 2 YK-2-Y1 VK-2 JIT.1JI3.1
ONpeAeTICHUS -B1 OIIK-6-31 21
MeTposioruu /Jlex/ OIIK-6-Y1

1.4 Merton pasmepHocrteii /Cp/ 2 YK-2-V1 VK-2 JI2.1J13.1

-B1 OIIK-6-31 21
OIIK-6-Y1
Pa3nen 2. Buabl
u3MepeHuii. Metoasl
u3Mmepenuii. Cpeacrsa
H3MepeHui

2.1 Knaccuguxarms BugoB 2 VK-2-V1 VK-2 JI1.1J13.1
W3MEPEHHIA, METOI0B -B1 OIIK-6-31 21
W3MEpPEHHI U CPEJICTB OIIK-6-Y1
n3MepeHui. /JIex/

2.2 [ToaroroBka K MpakTU4ECKUM 2 VYK-2-Y1 VK-2 | JI1.1J12.1J13.
3aHATHSIM, K KOHTPOJIBHON -B1 OIIK-6-31 1
pabote /Cp/ OIIK-6-Y1 €)

2.3 OreHka norpemnHocTen 2 YK-2-V1 YK-2 JI3.1
TEXHUYECKUX -B1 OIIK-6-31 21
nzMepenuii /I1p/ OIIK-6-Y1

2.4 OCHOBHBIE METPOJIOTHYECKUE 2 YVK-2-V1 YVK-2 JI1.1J13.1
XapaKTePUCTHKH -B1 OIIK-6-31 21
M3MEPUTETBHBIX PHOOPOB. OIIK-6-V1
Hcrounnku u Gopmbl
MIPOSIBIIEHUSI TOTPEIIHOCTH
n3Mmepenui /JIex/

2.5 [ToaroroBka K MpakTU4ECKUM 2 YK-2-Y1 YVK-2 | JI1.1JI12.1JI3.
3aHATUAM. BpinonHeHue -B1 OIIK-6-31 1
nmomariraero 3ananus /Cp/ OIIK-6-Y1 21

2.6 Marematndeckast 00paboTka 2 YK-2-V1 VK-2 JI1.1J13.1
PE3YNIBTaTOB MPSIMBIX -B1 OIIK-6-31 €]
MHOT'OKPaTHBIX PaBHOTOYHBIX OIIK-6-Y1
usmepenwuii /T1p/

2.7 Maremarndeckast o0paboTKa 2 YK-2-Y1 YK-2 JI1.1J13.1
PE3YNIBbTATOB MPSIMBIX -B1 OIIK-6-31 21
MHOTI'OKPaTHBIX PaBHOTOYHBIX OIIK-6-Y1
nu3Mepenuii /Jlex/

2.8 [ToaroroBka K MpakTU4ECKUM 12 YK-2-Y1 YK-2 JI3.1
sansaTusM /Cp/ -B1 OIIK-6-31 21

OIIK-6-Y1

2.9 Ycrpanenue 2 YVK-2-V1 VK-2 JI1.1J13.1
CHUCTEMATHYECKHX -B1 OIIK-6-31 21
MOTPEIIHOCTEH B pe3ybTaTax OIIK-6-Y1
n3mepenwuii /T1p/

2.10 |IloaroToBka U3MEPUTEIHHOTO 2 VK-2-V1 VK-2 JI1.1J13.1
JKCIIepUMenTa, 00paboTKa -B1 OIIK-6-31 21
pe3yabTaToB OIIK-6-Y1
n3MepeHui. /Jlex/

2.11 Brimonaenue noMamnraero 35 VK-2-V1 VK-2 JI3.1
3aganus /Cp/ -B1 OIIK-6-31 21

OIIK-6-V1

2.12 | Marematrueckas oopaboTKa 3 YK-2-V1 YK-2 JIT.1JI3.1 KM3 P3
PE3Y/IBTaTOB KOCBEHHBIX -B1 OIIK-6-31 21
n3mepenuii /Tlp/ OIIK-6-Y1

2.13 | Kiaccel TOUHOCTH CPEACTB 2 VK-2-V1 VK-2 JI1.1J13.1
n3Mepenuii /Jlex/ -B1 OIIK-6-31 21

OIIK-6-Y1

2.14 [ToaroroBka K MpakTU4ECKUM 4 VYK-2-YV1 VK-2 JIT.1J13.1

3ausTusM /Cp/ -B1 OIIK-6-31 €]

OIIK-6-Y1




2.15 | Marematnueckasi 00paboTka VK-2-V1 VK-2 JI1.1J13.1
PE3YJIBTATOB COBOKYIIHBIX U -B1 OIIK-6-31 21
COBMECTHBIX m3Mepenuit /IIp/ OIIK-6-Y1
2.16 |IloaroroBka K IpaKTHU4ECKUM VYK-2-V1 VK-2 JI1.1J13.1
3ausTusM /Cp/ -B1 OIIK-6-31 €]
OIIK-6-Y1
2.17 |I'paduyeckoe npencraBicHue YK-2-V1 YK-2 JIT.1JI3.1 KM2 P2
pE3yNbTATOB -B1 OIIK-6-31 €]
skcriepumenta /I1p/ OIIK-6-Y1
2.18 |IloaroroBka K MpaKTUYECKHM VK-2-V1 VK-2 JI1.1J13.1
sausatusm /Cp/ -B1 OIIK-6-31 21
OIIK-6-Y1
2.19 | Merponoruueckue YK-2-V1 YK-2 JIT.1JI3.1
XapaKTepUCTUKU -B1 OIIK-6-31 21
H3MEePUTETbHBIX OIIK-6-Y1
npubopos /TIp/
Paznen 3. 'ocynapcTBeHHas
CHCTEMA CTAHJAPTH3AIMHU
3.1 Tocynapcreennas cucrema VK-2-V1 VK-2 JI1.1J13.1
cTangapTu3anuu /JIex/ -B1 OIIK-6-31 21
OIIK-6-Y1
32 N3ydenue neKnuoOHHOTO YK-2-V1 VK-2 JIT.1JI3.1
Mmarepuana /Cp/ -B1 OIIK-6-31 €]
OIIK-6-Y1
Pa3nen 4. OcHOBBI
cepruukanuu
4.1 MeTtonb! cepTHHHUITNPOBAHUS VYK-2-V1 VK-2 JI1.1J13.1
npoaykiuu. Ponp -B1 OIIK-6-31 21
CepTU(HKAIIMY B TIOBBIILICHUT OIIK-6-Y1
KadecTBa mpoxykimu /JIex/
4.2 W3y4yeHue neKmoHHOro YK-2-V1 VK-2 JI1.1J13.1
Mmarepuana /Cp/ -B1 OIIK-6-31 o1
OIIK-6-Y1
5. OHJI OHEHOYHbBIX MATEPHUAJIOB
5.1. KonTpoJibHbIe MeponpusaTHs (KOHTPOJIbHAsI padoTa, TeCT, KOJIOKBUYM, 3K3aMeH U T.II), BONPOCHI sl
CaMOCTOSITeIbHON MOATOTOBKH
Kon KonrponbHoe Tposepsiemeie
KM MepOmpUSTHE HHIMKATOPL! Bompocs! 11t oAroTOBKH
KOMITETEHIIUH
KM1 KontponbHas OIIK-6-31;0I1K-6- 1 . Kakast 13 BeIMYUH MOXKET OBITh IPABIIIBHBIM BBIPAXKEHUEM IS
pabota 1«Metox V1;YK-2-V1;VK-2- |o006bema?
pa3MepHOCTEN B1 a) w d2/4S
b) © d2/4h
c) w hd2/4
d) 2n d2h
2 . B Kakux emuHHIAX U3MEPSCTCS BETMYNHA, BEIYUCIIsIeMast TI0
dhopmyne ?
a) m/c2
b) H
c)M

d) 6e3pa3zmepnas

3 . KaKOG BBIPAXKCHHUEC HEC MOXKCT UBMEPATHCA B aMHean?
a) UI(R1+R2)

b) UR

¢) U/R1+R2)

d) UR1+U/R2

4 . B xakux eMHULIaX U3MepAETCs BbIpakeHue ?
a) JIx/xr
b) kr




¢) Juk/°C
d) °C

5 . B Kakux eMHUIIAX U3MEPSIeTCs BEJIMYMHA, BEIYUCIIIEMast 110
dhopmyne c(t2-tl) ?

a) Jhx/xr

b) kr

c) dx/°C

d) °C

6 . Kakast BemuunHa pacCUUTBHIBACTCS 110 popmyre  ?

VII: 03.03.02-b®3-17-1.PLX cTp. 8
a) TeMrieparypa

b) macca

C) yaenbHas TeIIOEMKOCTh

d) KONMYECTBO TEMIOTHI

7 . Kakoe u3 BeIpaskeHHnil Oy/ieT IMETh pa3MEpPHOCTh PHEPTHU?
a) c(t2-tl)

b) Lm

c) Ul

d) U2/R

8. CKOJIbKO OCHOBHBIX IWHUII (PU3NICCKUX BeTTHIUH B cucteme CH?
a)s5
b)9
c)7
d)3

9. Ilpr HOMOIIM KaKUX OIEPALMid MMOTYYarOTCs IPOU3BOTHEIC
€JIMHUIIBI U3 OCHOBHBIX?

a) JIOTHYECKUX

b) puznueckux

C) MaTeMaTHIECKHX

d) xumugeckux

10. Kaxkast ¥3 yKka3aHHBIX €AMHHIL] OTHOCUTCS K OCHOBHBIM €IHHUIIAM
n3Mepenust cucremsl CHU?

a) Om

b) BoabT

¢) Amnep

d) Bebep

11. Mcnionb3ys TeopHIo pa3MepHOCTEH, YCTAHOBUTE YPaBHEHHE CBSI3U
Mex Ty 6a3oBoi (E - sHeprust) u MCXOAHBIMH (DHU3MIECKIMU
BEJTMYMHAMH (M — Macca; - AJIHHA; [ - 9acToTa).

12. Ucrionp3ys TEOpHIO pa3MEpPHOCTEH, YCTAHOBHUTE ypaBHEHHE CBS3U
Mex Ty 06a30Boi (P - MOIIHOCTE) U HCXOTHBIMH (U3HIECKAMH
BeJINYMHAMHK (M — Macca; - JUIMHA; [] - 9acToTa).

13. Hcmonp3ys TEOpHIO pa3MEPHOCTEH, YCTAHOBUTE ypaBHEHHE CBS3U
Mexay 6a3oBoii (F - cuia) u HCXOAHBIMH (DU3UIECKHUMU BETTMYUHAMU
(m —macca; - mmHa; [ - 9acToTa).

14. Vcrionp3ys TeOpHIO pa3MEPHOCTEH, YCTAHOBHUTE ypaBHEHHE CBS3U
Mexay 6a30Boii (F - criia ) M ICXOMHBIMU (PU3HYECKUMH BETHIMHAMHI
() — mmoTHOCTB; - ANMHA; [ - YacToTa).

15. Vcnionb3ys TeOpUIo pa3MEepHOCTEN, YCTAHOBUTE YPaBHEHUE CBSI3U
Mexy 06a30Boi (I - TOK) 1 HCXOTHBIMH (PU3UIECKUMHU BEIIYHHAMH (q —
UEKTPUYECKHUH 3apsif; t - BpeMst; [ - CKOpOCTB).

16. Vcionb3ys TEOpHUIO pa3MEpPHOCTEN, YCTAHOBUTE YPaBHEHUE CBS3U
Mexay 6a3oBoit (U - HampspKeHNHE) U HCXOAHBIMH (PU3NIECKUMU
BENTMYMHAMH (( — JIEKTPUYCCKUI 3apsi; m - Macca,

[] - CKOpPOCTB).

17. Ucnionb3ys TEOPUIO pa3MEPHOCTEN, YCTAHOBUTE YpaBHEHUE CBA3ZU




Mexay 6a30B0ii (P - MOITHOCTB) M UCXOTHBIMU (PU3HUECKUMH
BENTMYMHAMH (( — JEKTPUYCCKUit 3apsm; t - Bpemst; U- HanpspkeHue).

18. Mcnonb3ys TEOPUIO Pa3MEPHOCTEH, yCTAHOBUTE yPABHEHUE CBSI3U
Mexay 6a3oBoil (F - cuna) u MCXOAHBIMU (PU3UYECKUMU BETHYUHAMU (q
— aneKrpudeckuii 3apsy; U — HanpspKeHe; - JUTHHA).

19. Yenosek co cpeanum pasmepom r = 1 m u Becom F =700 H
HaxoIuTcs B CBOOOIHOM najieHnu. OLeHNTe CKOPOCTh MaeHUs, €CIIN
BA3KOCTh Bo3ayxa [ = 16.10-6 Ila.c.

20. OueHure, Kakoe AaBJICHUE CO3/1AI0T MIOPOXOBBIE T'a3bl, €CIIU IIOPOX
Maccoil m = 5 r 3aoueH B oobeme V = 0,1 11 1 ynenbHas Termiora
cropanus Torumea [ =46 MJDx/kr.

21. ABTOMOOWIIb pa3BUBAET MaKCUMaIbHYIO MOIIHOCTh P = 100 JTx/c.
OreHnre, 32 KaKoe BpeMsl aBTOMOOMIIb TOCTHTHET cKopocTr [| = 100
KM/4ac, eciii Macca aBToMoomnst m = 1200 xr.

22. OneHMTe, ¢ KAKOH MOIIHOCTBIO TOJDKHO paboTaTh Cep/te, 4TOObI
mepeMentaTh KpoBb CO CKOPOCThIO [ = 0,3 M/c B KamnIsape paanycoM r
= 0,3 MM, k03¢ GHUIUEHT TOBEPXHOCTHOTO HATSKEHUS paBeH [| = 73
MH/M?

23. PoTopHBIi HACOC MOJHUMAET BOJY C INIOTHOCTBIO [| = 1 K/ B
BBICOTHOE 37aHue. OLeHnTe MaKCUMAIIbHYIO BBICOTY h, Ha KOTOPYIO
HacOC CMOJKET MOAHSTH XKHUAKOCTb, €CIIU JaBieHue Bo3ayxa p = 100 klla
1 yCKOpeHHe cBoOoaHOrOo mageHus g = 10 m/c2.




KMm2

KontponbsHas
pabota 2 «CrocoOb
OoOHapyXECHUS U
YCTpaHeHHUs
CHCTEMATHYECKUX
MOTPEITHOCTEN.

OIIK-6-31;0I1K-6-
V1;YK-2-V1;VK-2-
Bl

1. Ins KOHTPOJISL COCTaBa MeTaJlla 0C/Ie OKOHYAHUS IIPOJYBKU B
KHCJIOPOJHBIX KOHBEPTEpaX OTOMpaeTCs JIOKKOM-ueprnakoM MeTasll U3
arperata ¥ 3aJJMBacTCs B METATHIECKYIO TIPOOHUITY. XUMHUYESCKHUH
aHaIM3 Npo0 MeTayia BEITONHIeTca Ha kBaHTOMeTpe E-600 dupmsr
«IlonuBak». s OLIEHKU IIPAaBIIBHOCTH 3TOTO MeTO/a 0TOOpa Mpod Ha
OTBITHBIX MJIaBKaX, IPOBOJUMBIX B KOHBEpTepax BMecTUMOCThIo 300T,
MapauIeNIbHO OTOMPATIMCH TPOOBI APYTHM METOIOM: Pa3beMHOM
IpOOHHUIEH TTOTPYKEHHS, 3aKPbITONH KAPTOHHOH KPBIIIKOHM [UIs
IpefoTBpAIleHus onajanus 1nuiaka. [IpoOsl aHanu3upoBanuch Ha
KBaHTOMETPE B TOH K€ Ta00OPaTOpHH.

ITo comepxanuro yraepoaa ObLIN IOTYYEHBI PE3yIbTATH,
npezncrasieHablie B Tadnuie. [Clm, [C]in — KOHIEeHTpaluu yriepoja B
npobax MeTajula, 0TOOpPaHHBIX Pa3beMHON IIPOOHHMIIEH MOTPYKEHUS U
JIO)KKOH COOTBETCTBEHHO, %0.

JloBepuTenbHas MOTPENTHOCTh aHAIM3a Ha COAepkKaHue yriepoja Lp =
70,01 %. IIpencTaBuTh HCHpPABIEHHBIE PE3YABTATHI ONIPECICHUS
CoZepKaHuUs yrieposa B Mpodax, 0TOOPaHHBIX JIOKKOH.

Howmep npo6sr

12345678

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

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

2. JInst KOHTPOJISL COCTaBa MeTajljla OCiIe OKOHYAaHUs IPOYBKU B
KICJIOPOJHBIX KOHBEpPTEpaX OTOMpaeTCs JIOKKOH-4epakoM MeTaJll U3
arperata ¥ 3aJJMBacTCs B METAITMIECKYIO IIPOOHUITY. XUMHIECCKUI
aHanu3 Npo0 MeTasia BeIOIHsIeTCs Ha kBaHToMeTpe E-600 ¢hupMmel
«ITonmBaky». 1751 OLIEHKH MTPaBIIIBHOCTH 3TOTO MeTo/1a 0TOopa mpod Ha
OTIBITHBIX TIJIaBKaX, MPOBOJUMBIX B KOHBEpTEpax BMecTuMocThio 300T,
HapaJuieIbHO OTOMPAIUCh MPOOBI APYTHM METOAOM: Pa3beMHOI
MPOOHUIICH MOTPYKEHUS, 3aKPBITOH KAPTOHHOM KPBILIKOH JIJIst
TPeIOTBPAILCHNUS MTOTTalaHys IuTaka. [IpoOsl aHaMM3MpoBaInCh Ha
KBAaHTOMETPE B TOH k€ Ta00PaTOPHUHL.

o conepxanunio Maprana ObLIH MOTY4YEHBI PE3yNbTaThl,
npezcTaBlieHHbIe B Tabmuie. [Mn]m, [Mn]in — KOHIIEHTpaIMK yriaepoaa
B IIpo06ax MeTajula, OTOOPaHHBIX PAa3bEMHOI IPOOHHIIEH TTOTPYXKEHHS U
JIOKKOH COOTBETCTBEHHO, %0.

JloBepuTenbHas NOrPEIIHOCTb aHAJIN3a Ha COJiep)KaHue Mapranua [p =
10,005 % B unrepsaie 0,10...0,20 % u [p = 10,01 % B uaTEpBaNE
0,20...0,40 %. IIpeacraBUThL UCIPABICHHBIE PE3YNBTAThI ONPEIECIICHUS
coJiep KaHus yriepoja B npodax, 0TOOPaHHBIX JIOKKOH.

Homep nipoOsr

12345678

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

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




KM3

KonrtponbHas
pabota 3
«MaremaTrueckas
00paboTka
PE3yNIBTaToOB
COBOKYITHBIX U
COBMECTHBIX
HU3MEpPEHUIT».

OIIK-6-31;0I1K-6-
V1;YK-2-V1;VK-2-
Bl

1. DkcnpeccHsIi c1ocod onpeneneHus coaep:kanus yriepoaa B
MeTaJlJIe OCHOBAaH Ha 3aBUCHUMOCTH KOHIIEHTPALMH 3TOT0 KOMIIOHEHTA
OT TEMIIEpaTyphl KpUCTATIM3ANH paciiaBa. C [ENbo yCTaHOBICHUS
3aBUCHMOCTH MEX/y Ha3BAHHBIMH ITAPAMETPAMH BBITIOIHCHEI
COBMECTHBIE U3MEPEHUsI TEMIIEPATYPhI JIMKBULYC U COJICPIKaHUS
yriaepoja.

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

tm, °C 1457 1464 1473 1484 1492 1498 1505 1516 1524 1530
Omnpezenuth NapamMeTpbl ypaBHEHUs!, OTIMCHIBAIONIETO 3aBUCUMOCTh
MEXIY COIEp’KaHUEM YIIIepoa B METAIIE X TEMIIEPaTypOl JINKBUIYC:

[C]=C (WD),

2. DKCHpecCHBIH Coco0 ompeeNieHns coepkaHns yrilepoaa B
METAJJIE OCHOBAH HAa 3aBUCUMOCTH KOHIECHTPAINUN 3TOTO KOMIIOHCHTA
OT TeMIIepaTypbl KpUCTaIM3any paciuiasa. C Henblo yCTaHOBICHUS
3aBUCHMOCTU MCKAY Ha3BaHHBIMHU ITapaMCTpaMH BBIITIOJHCHbBI
COBMECTHEIE M3MEPEHUS TEMIIEPATYPEI INKBUIYC U CONEPKAHUS
yriaepoja.

[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
Onpeaem/m) nmapaMeTpbl YpaBHEHU S, OMMMCHIBAIOIICTO 3aBUCUMOCTD
MEX]y COJICp>)KaHUEM YIJIepo/ia B METalIe ¥ TeMIepaTypol JIMKBUIYC:
[C]=00(HT).

3. DKcHpeccHBIH Cocod ompeeNieHns coaepkaHus yriiepoaa B
MeTaJlJIe OCHOBAaH Ha 3aBUCUMOCTH KOHIIEHTPALIMH STOr0 KOMIIOHEHTa
OT TEMIIepaTypbl KpUCTAIM3aNH paciuiasa. C IENblo yCTaHOBICHUS
3aBUCUMOCTU MEXKAY Ha3BaHHBIMU ITapaMETPaMHU BBITTOJTHCHBI
COBMECTHEIE M3MEPEHUS TEMIIEPATYPEI INKBUYC U COJEPKAHUS
yriaepoja.

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

t, °C 1455 1472 1475 1486 1493 1499 1510 1515 1523 1534
Onpenenuts napaMeTpbl ypaBHEHHUS, OMMCHIBAIOLIETO 3aBUCIMOCTh
MEXIy COJICp’)KaHUEM YIJIepoa B METalIe U TeMIIEPaTypoi JIMKBUILYC:
[C]=00(HT).

4. DKCIIPECCHBIN cOCO0 OMPECICHUs COIep KaHUs YIIIepoa B
MeTaJlie OCHOBAH Ha 3aBUCUMOCTH KOHIICHTPAITHH 3TOTO KOMITOHEHTA
OT TeMIepaTypsl KpUcTAIH3anuy paciuiaBa. C Henblo yCTaHOBICHHS
3aBHCHMOCTH MEXy Ha3BaHHBIMHU MapaMeTPaMU BBITOTHEHBI
COBMECTHBIC H3MEPEHUS TeMIIEPATyPhI JINKBUAYC W COICPKAHHS
yriepona.

[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
OnpenenuTs mapaMeTpbl YpaBHEHHUS, OMUCHIBAIONIETO 3aBUCMOCTh
MEXIY COAEpKaHHEeM yriepoja B MeTajuie U

temmnepatypoit auksuayc: [Cl=C(tI).

5. DKCTIpeccHBIN crIoco0 ompeeneH st COTepKAaHUS yriaeposia B
METaJJIE OCHOBAH HAa 3aBUCUMOCTH KOHLIECHTPAIMN 3TOTO KOMIIOHCHTA
OT TeMIIepaTypbl KpUCTaIM3auy paciuiasa. C eNblo yCTaHOBICHUS
3aBUCHMOCTU MCKAY Ha3BaHHBIMU ITapaMCTpaMH BBIITIOJHCHbBI
COBMECTHEIE M3MEPEHUS TEMIIEPATYPEI INKBUIYC U CONEPKAHUS
yriaepoja.

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

ti, °C 1454 1473 1475 1480 1491 1497 1507 1514 1521 1531
OHpeHeHI/ITL mapaMeTpbl YpaBHEHU S, OMMMCHIBAIOIICTO 3aBUCUMOCTD
MEX[y COZIep’)KaHHEM YIJIepo/ia B METallIe ¥ TeMIepaTypol JIMKBUAYC:
[C]=00(tT).

6. DxcrpeccHBIN crocod onpeneseHus coaep KaHus yriieposaa B
MeTaJlJIe OCHOBAaH Ha 3aBHCHMOCTH KOHIIEHTPAIIMH 3TOT0 KOMIIOHEHTa
OT TEMIIEpPaTyphl KpUCTATIN3ANH paciiasa. C [eNblo yCTaHOBICHUS
3aBHCHMOCTHU MEXIy Ha3BaHHBIMU IapaMeTpaMHU BBITOTHEHBI
COBMECTHBIC U3MEPEHUSI TEMIIEPATYPbI JINKBULYC U CO/ICPIKaHUS
yraepoja.

[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




Omnpenenuth napamMeTpbl YPaBHEHUS, OMUCHIBAIOIICTO 3aBHCUMOCTh
MEX/Ty COJIep)KaHHEM YIIepoia B METaJUIC U TEMIICPaTypOi JIMKBUAYC:
[Cl=L(HT).

7. DKcIpeccHbIH coco0 ONpeAeNieH s ColepKaHus Yriieposia B
MeTaJlJIe OCHOBAaH Ha 3aBHCHMOCTH KOHIIEHTPAIIMH 3TOT0 KOMIIOHEHTA
OT TeMITepaTyphl KpHCTaJUTH3anny paciuiaBa. C MeIbI0 YCTaHOBICHHS
3aBHCHMOCTH MEX/y Ha3BaHHBIMHU NapaMeTPaMH BhIOJIHEHBI
COBMECTHBIC U3MEPEHUSI TEMIIEPATYPbI JIMKBULYC M CO/ICPIKaHUS
yraeposa.

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

tin, °C 1455 1460 1475 1482 1492 1500 1503 1518 1526 1532
Ompezenuth NapaMeTpbl ypaBHEHUsI, OTIMCHIBAIONIETO 3aBUCUMOCTh
MEXTy COJIep )KaHHEeM yIiIeposia B MeTaJule U TeMITepaTypoi JIMKBUAYC:
[CI=L(UD).

8. DKcnpeccHsIi crocod onpeeNieHus COAEpKaHUs Yriaepoa B
MeTaJlJIe OCHOBAH Ha 3aBUCUMOCTH KOHIIEHTPAIlMH 3TOT0 KOMIIOHEHTa
OT TeMIlepaTypbl KpHCTaUIU3auuy pacmnasa. C Lelbio yCTaHOBICHUS
3aBUCHMOCTH MEX/y Ha3BaHHBIMH MTapaMETPAaMHU BBIIOIHEHBI
COBMECTHBIE U3MEPEHUS TEMIIEPATYPBI IUKBUIYC U COAEPKaHUS
yriepoaa.

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

tm, °C 1459 1470 1473 1485 1492 1501 1507 1515 1523 1530
Onpenenuts NapaMeTpsl ypaBHEHUS, OIMCHIBAIOLIETO 3aBUCUMOCTh
MEXTy coJlep>KaHHeM yriaepoja B MeTalule U TeMIIepaTypoi JIMKBUAYC:
[C]=00(UT).

9. DKcnpeccHbIH cocod ompeneneHus coaepkaHus yriepoaa B
MeTaJlle OCHOBAH Ha 3aBHCHMOCTH KOHLICHTPALIMH ITOr0 KOMIIOHEHTA
OT TeMIepaTypbl KpUCTALIN3ALMH paciuiaBa. C Lelblo YCTaHOBICHHS
3aBHCHMOCTH MEX/ly Ha3BaHHBIMHU MapaMeTpaMHU BHITIOJHEHBI
COBMECTHBIC H3MEPEHHUSI TEMIIEPATYPhI JINKBUAYC H COJCPKAHHS
yriepoza.

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

tin, °C 1456 1472 1480 1485 1494 1500 1509 1514 1522 1533
OrnpeieniTh MapaMeTpbl ypaBHEHHS, OMHCHIBAIOILCTO 3aBUCHMOCTh
MEX/Ly COZICpPIKAaHHUEM YIIIepoJia B METAILIE U TeMIIEPaTypOl JTHKBHIYC:
[C]=00(UT).

10. DKcnpeccHbIi crocob onpeneeHus CoACpKaHus yriaepoa B
MeTaie OCHOBAH Ha 3aBUCUMOCTH KOHIICHTPAITH 3TOTO KOMITOHEHTA
OT TeMIepaTypsl KpUcTaIM3anuu paciiasa. C 1enblo yCTaHOBICHUS
3aBHCHMOCTH MEXy Ha3BaHHBIMH MapaMeTPaMy BBIITOTHEHBI
COBMECTHBIC H3MEPECHUS TEMIIEPATYPhI IUKBUIYC U COACPIKaHHS
yriepona.

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

t, °C 1460 1476 1478 1481 1491 1500 1513 1521 1525 1533
Onpenenuts mapaMeTpbl ypaBHEHHUS, ONIMCHIBAIOIIETO 3aBUCIMOCTh
MEXIY COJIEpKAHUEM YIIIepo/ia B MeTaslule ¥ TeMIIepaTypoi JTUKBUIYC:
[Cl=0(UT).

11. DOxcmpeccHBIi cnocob OIpeneNIeHNs COePIKaHts YIiIepoaa B
MeTaJlJIe OCHOBAaH Ha 3aBUCMOCTH KOHIIEHTPALIK STOr0 KOMIIOHEHTa
OT TEMIIepaTypbl KpUCTAIM3aNH paciuiasa. C [eNblo yCTaHOBICHUS
3aBHCHMOCTH MEX/y Ha3BAHHBIMH ITapaMETPaMH BBITIOIHEHBI
COBMECTHBIE H3MEPEHUS TeMIIePaTyphl IMKBUAYC U COACPKAHHS
yriaepoja.

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

tm, °C 1457 1475 1473 1480 1492 1497 1508 1515 1521 1530
Omnpezenuth NapamMeTpbl ypaBHEHUs], OTIMCHIBAIONIET0 3aBUCUMOCTh
MEXIy COJICp’KaHUEM YIJIepoa B METaIlIe U TeMIIEPaTypoi JIMKBUILYC:
[C]=0(HT).

12. DxcrpeccHbIl crioco0 omnpeAeeH s COAepPKaHus yriiepoja B
MeTaJlie OCHOBAH Ha 3aBUCUMOCTH KOHIICHTPAITHH 3TOTO KOMITOHEHTA
OT TeMIepaTypsl KpUcTaH3anuy paciuiaBa. C 1enblo YCTaHOBICHUS
3aBHCHMOCTH MEXy Ha3BaHHBIMHU MapaMeTPaMU BBITOTHEHBI




COBMECTHBIE M3MEPEHUS TeMIIePaTyphl JIMKBUAYC U COACPKAHHS
yriepoaa.
[C], % 0,99 0,84 0,73 0,60 0,50 0,39 0,36 0,29 0,12 0,04
tm, °C 1455 1468 1473 1489 1494 1504 1508 1516 1528 1537
Onpenenuts napaMeTpbl ypaBHEHHUS, OMICHIBAIOLIETO 3aBUCIMOCTh
MEXY COJIEpAKAHUEM YIIIepoia B MeTaslile U TEMIIEPaTypoi IUKBUIYC:
[Cl=L(HT).
5.2. Ilepeuyennb pabot, BeinoIHsAeMbIX 10 gucuuminze (Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T1.11.)
Kox Hassamue IIpoBepsiemble
WH/IUKaTOPBI Copeprxanue paboTb
paboTst paboTsl N
KOMIICTCHIUH
P1 Konrtponbhas OIIK-6-31;0I1K-6- | BeimonHeHue pacyeTHBIX 3a1a4
pabotal «MeTon V1;VK-2-Y1;YK-2-
pasMepHocCTei B1
P2 KontponbHas OIIK-6-31;0I1K-6- | BeimonHeHue pacyeTHbIX 3a1au
pabora 2«Cnocobsr | V1;YK-2-V1;VK-2-
0OHapyXeHHUs U B1
yCTpaHeHHS
CHCTEeMaTHYECKUX
MIOTPELLIHOCTEN.
P3 KonTposnbHas OIIK-6-31;0IIK-6- | BbINONHEHNE paCYETHBIX 3a7a4
pabota 3 VI1;VK-2-V1,VK-2-
«MatemaTuyeckas B1
o0OpaboTka
pe3yNIbTaToB
COBOKYIIHBIX U
COBMECTHBIX
HU3MEPEHUIN.

5.3. OueHo4HbIe MAaTePUAJIbI, HCIIOJIb3yeMble 1JIsl IK3aMeHa (onucaHue GUJIETOB, TECTOB H T.II.)

HpI/IMepLI 9K3aMCHAIIMOHHBIX OuniIeTOB

Bapuanr Nel

1. YkaxwuTe 11elb METPOJIOTUH:

1)obecrieyeHne eMHCTBA U3MEPEHHH ¢ HEOOXOIMMOH U TpeOyeMOi TOUHOCTHIO;

2) pa3paboTKa ¥ COBEPIICHCTBOBAHUE CPEJICTB M METOIOB U3MEPEHHH ITOBHIMICHHUS X TOYHOCTH;

3) pa3paboTka HOBO U COBEPIICHCTBOBAHKE, AEHCTBYIOMIEH IPaBOBOM M HOPMATUBHOI 0a3bI;

4) coBepIIEHCTBOBAaHHE STATOHOB €AMHUI M3MEPEHNUS JUIsl TIOBBIILIEHUS UX TOUHOCTH;

5) ycoBepIIeHCTBOBaHHE CITOCOOOB ITepeiaun eANHHIl I3MEPEHHH OT 3TaloHa K H3MEpsIeMOMY OOBEKTY.

2. Kak Ha3pIBaeTCsl KAUECTBEHHASI XapaKTePUCTHKA (DU3NUCCKOIN BEITUUUHBEIL:
1) BenuuuHa;

2) enuHUIA GU3UIECKON BEIINIHHBL,

3) 3HaueHHE (PU3NIECKON BETUIHHBI;

4) pazmep;

5) pa3MepHOCTh

3. Kak Ha3piBaeTCsl eiMHMIA (PU3NUESCKON BEITUYUHEI B 1I€JI0€ YUCIIO pa3 OOJIbIIe CUCTEMHOM eIUHUIIBI (GU3UUECKON BETUYNHEL:
1) BHECHCTEMHAS;

2) moybHas;

3) kpaTHas;

4) oCHOBHaf;

5) mpown3BoaHasl.

4. YxaKuTe BUIbI U3MEPEHUH 0 KOJIMYECTBY U3MEPUTETHHON HHpOpMaLnu:
1) nuHAMHYECKHE;

2) KOCBEHHBIE,;

3) MHOTOKpATHBIE;

4) OHOKpATHBIE;

5) mpsaMbIe;

6) craTrmueckue

5. Kakue cpencrBa u3smMepeHuid peHa3HaueHBI sl BOCIPOU3BENICHUS W/UITH XpaHEHHST (PH3UICCKOH BETTMYHHBL:
1)BelieCTBEHHEBIE MEPHI;

2)MHANKATOPEI,

3)usMepuTeabHbIe TPUOOPHI;

4)H3MEpUTENTHHBIE CUCTEMBI;




5)U3MEpUTENbHBIC YCTAHOBKH;

6)n3MepHTeNbHbIE TPe0Opa3oBaTeNH;
7)cTaHgapTHBIC 00pa3Ibl MATEPHAJIOB M BEIIECTB;
8)aTasoHBI.

6. Kak HazpiBaeTcs 001aCTh 3HAYCHUS IIKAJIBI, OTPAaHUYCHHAS HAYaJIbHBIM U KOHEUHBIM 3HAUCHUEM:
1) Auana3oH U3MepeHus;

2) nuana3oH MOKa3aHMIA;

3) IOTpEIHOCTD;

4) mopor 4YyBCTBUTEIHHOCTH;

5) 1eHa JeNeHus Kabl.

7. Kax Ha3pIBaeTCsI COBOKYITHOCTH OTIEpaIii, BRIIONHAEMBIX B IIEJISAX HOATBEPIKACHHUS COOTBETCTBHS CPEICTB H3MEPEHUH
METPOJIOTHYECKUM TPeOOBaHUAM:

1) noBepka,

2) xamnOpoBKa;

3) akkpeguTanys;

4) cepruduKanys;

5) NUIIEH3UPOBaHUE;

6) KOHTPOIID;

7) Hagzop.

8. Kakue (akTopbl BIUSIOT Ha Pe3yJIbTaThl U3MEPCHHI:
1)00BeKTHI H3MEpeHNIT;

2)METO/IbI U3MEPEHHIA;

3)cyOBEeKThI U3MEPEHMIA;

4)rienu U3MEpeHHi;

5)cpencTBa U3MEpEHHIA;

6)IOTrpENIHOCTH U3MEPEHHIA;

7)yCIOBHSI N3MEPEHH.

9. Uto Takoe OTHOCHUTENbHAS MOTPEIIHOCTb!

1) oTKIOHEHHE JEHCTBUTENBLHOTO PE3yNbTaTa H3MEPEHUH OT HCTUHHOTO 3HAYEHHsI U3MEPSIEMOI BETMUUHBI;
2) IOTPeIIHOCTh, BOSHUKAIOIIAS IIPH HOPMAJIBHBIX BHEIITHUX YCIIOBHIIX;

3) mOrpemHoCTs, BO3HUKAIOMIAS IPU N3MEHEHUH BHEIIHUH YCIIOBHIA;

4) oTHOILIEHUE a0COMIOTHOM NOrPENIHOCTH K JEHCTBUTENLHOMY 3HAUEHUIO BETMUUHBL.

10. Iopsnok 06paboTKH Pe3yIbTaTOB MPSIMBIX U3MEPEHHH!

DIToacuuTats cpenHee 3HaU€HUE Pe3yIbTaTOB HAOIOJCHUH; HAUTH CPEAHEKBaIpaTHUECKOE 3HAUEHHE; UCKIIOUUTh IPyOyIo
MOTrPENIHOCTh; HAWTH UCIIPABIEHHOE CPEIHEE; OMPEACIUTD TOBEPUTENIbHbBII HHTEPBAT

2) lMoacuutath cpeHee 3HAUCHHUE PE3yTbTATOB HAOMIOACHU; HCKITIOYHTE TPyOyIO IIOTPENTHOCTD; HAWNTH HCIIPaBIEHHOE CpeHee;
OIIPEAENUTh JOBEPUTENbHBII HHTEPBAI

3) [oxcuurats cpenHee 3HaYEHNUE PE3yIbTATOB HAOJIIOCHUH; HANTH CPEHEKBAIPaTHYECKOE 3HAUCHHE; HCKIIOUUTh IPYOyIo
TIOTPEITHOCTB; OIIPE/ICIIUTD TOBEPUTEIEHBIN HHTEPBAI

3amgaua 1. [Ipu MHOTOKpaTHOM H3MepeHun cuibl F noiayuens! 3Hauenus B H:

403; 408; 410; 405; 406; 398; 496; 404. YkaxxuTe qOBEpUTEIbHBIC TPAHHIIBI

WMCTUHHOTO 3HAaYeHUS CUJIBI C BEpOSITHOCTHIO P = 0,95.

3amaua 2.

Knacc rounoctn K Jlnanason uamepeHui PesynbTaT n3mepenuit HAWTU
0.2/0.1 0-50 mV 20mV 0OV, 0V

3amgaua 3. [Ipu moBepke mociie peMOHTa BOJIBTMETPA KiIacca TOYHOCTHU 1,5 ¢ KOHEUHBIM 3HaUeHHeM IIKaibl 5 B B Toukax mmkaisl 1,
2, 3,4, 5 B nonydensl mokaszanusi oopasmosoro npuodopa 1,05; 1,98; 3,02; 4,04; 5,03. OnpenennTh, COOTBETCTBYET JIU MOBEPSACMBIi
BOJIBTMETP KIIaCCy TOYHOCTU?




5.4. MeToauka OLleHKH OCBOCHHS JHCHUILIMHBI (Moay.as, npakTuku. HAP)

O1eHKa «OTIIMYHOY - 00YUAIONIHICS [TOKa3bIBAET ITyOOKHUEe, HCUEPIIBIBAIOIINE 3HAaHNUSA B 00BbeMe IPOHAEHHON IIPOrpaMMBHL,
YBEPEHHO JICHCTBYET O MPUMEHEHHUIO MOJTyICHHBIX 3HaHUH Ha NPAKTHKE, TPaMOTHO U JIOTHYECKU CTPOMHO M3J1aracT MaTepHal mpu
OTBeTE, yMeeT (pOpMYIHPOBATh BEIBOIBI U3 M3JI0)KEHHOTO TEOPETHIECKOTO MaTepHaa, 3HaeT IOMOTHUTEIEHO PeKOMEHIOBAaHHYIO
JIUTEpATypy.

OreHKa «XOpOILOY - 00y4AIONHICS TOKa3bIBAET TBEPbIE M IOCTATOYHO IOJHbIE 3HAHUS B 00beMe ITPOHICHHOI IPOrpaMMBl,
JIOITyCKaeT He3HAUUTEIbHbIC OIIMOKHU IIPU OCBEIICHNH 3a/IJaHHBIX BOIIPOCOB, IIPABMIILHO ICHCTBYET IO IPUMEHEHUIO 3HAHUH Ha
HPaKTHKE, YeTKO U3J1aracT MaTepyall.

OreHKa «yIOBIETBOPUTEIBHOY - 00YJAIONTHICS TOKa3bIBACT 3HAHUSA B 00beMe IIPOICHHON IPOTPAMMEI, OTBETHI H3JIaTaeT XOTS U C
ommOKaMH, HO YBEPEHHO UCTIPABIISIEMBIMH OCIIE JIOTIOJIHUTENBHBIX U HABOJIIMX BOIPOCOB, MPABHIILHO JEHCTBYET 10
PUMEHCHUIO 3HAHWH Ha MTPAKTHKE;

O1eHKa «HEYTOBIETBOPHUTEIBHOY - 00YJaIOIINICS TOMyCKaeT rpyOble OIIHOKH B OTBETE, HE OHMMAET CYITHOCTH H3JIaraeéMoro
BOIIPOCA, HE YMEET NPUMEHSTh 3HAHUS Ha PAKTHKE, AAET HEMOIHBIE OTBETHI HA OIIOJHUTENIBHBIC U HABOSIINE BOIPOCHI.

OueHKa «He sIBKa» — 00yJaromuiics Ha 3a4eT He SBUJICS.

6. YHAEBHO-METOAWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pexomenayemasi JinTepatrypa

6.1.1. OcHoBHas JUTEpaTypa

ABTOpBI, COCTaBUTENIN 3arnaBue Bubmmorexa Wz narenscTBO, rof
JI1.1 | TaprakoBckmii [I. ®., |Metponorus, cranmaprusanus | budmmoreka MUCuC M.: Beicu. mk., 2002
SActpedos A. C. U TeXHUYIECKHE CPECTBA
U3MepeHuid: YueOHuK 1is
CTyJl. By30B
6.1.2. JlonotHuTEIBHAS JIUTEPATYpa
ABTOpBI, COCTaBUTENU 3arnaBue bubmmnorexa W3 natenscTBO, rof,
JI2.1 |Komunuos C. B. Mertponorus. TexHnueckue DnexrpoHHast OnOIMOTEKa M.: [MUCuC], 2009
M3MepEeHHst U TPUOOPHI:
HPaKTHKyM
6.1.3. MeTtoannyeckue pa3padoTku
ABTOpBI, COCTaBUTENU 3arnaBue bubmmnorexa W3 natenscTBO, rof,
JI3.1 [Kommunos C. B. Mertpomnorus u Bbubmnorexa MUCuC M.: Yueba, 1995

TEXHOJIOTHYCCKUE U3MEPCHUS
oTpaciu: Yued. mocobue mis
IIPAKT. 3aHATUH CTyA. CIEL.
1101. 2102

6.2. [Tepeuens pecypcoB HHGOPMALHOHHO-TeJeKOMMYHHKAIIHOHHOIT ceTH «IHTepHeT»

31 | Penepanbusiii nopran «Poccuiickoe o6pazoBaHue» | http://edu.ru;

6.3 IlepeyeHb NporpaMMHOro odecneveHust

I1.1 LMS Canvas

JInuensuu I10 Windows Server CAL ALNG LicSAPk MVL DvcCAL, ITO WinEDUA3 ALNG SubsVL MVL PerUsr u

112 PerUsr

1.3 |[ESET NOD32 Antivirus

I1.4 | Win Pro 10 32-bit/64-bit

6.4. TlepeyeHb HHGPOPMAIMOHHBIX CIPABOYHBIX CHCTEM U MPO()eCCHOHATBHBIX 623 JaHHBIX

N.1 |Poccwuiickas rocynapctBenHas 6ubnuoreka http://www.rsl.ru;

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Haznauenue OcHareHue
Jlro6oit Kopryc | YueOHass ayauTopus JUIsL TPOBEACHUS | KOMIUIEKT yueOHoW Mebenu 10 36 MecT At 00ydaromuxcs,
MynbsTuMeanitHas 3aHATUI JICKIMOHHOTO THIIA W/WIK JUIA | MyJbTUMEAMHHOE  O0OpYHOBaHHE, MATHHUTHO-MapKepHas
MIPOBENICHHS TTPAKTHICCKUX 3aHITHH: Jocka, pabouee Mecto mpemonaBartens, IIKc moctymom K

UTC «Uuteprer», DMOC yHuBepcuTeTa 4Yepe3 JIUYHBIN
kabuner Ha mnargopme LMS Canvas, IHMIIEH3HOHHBIE
nporpammbl MS Office, MS Teams, ESET Antivirus




JIro6oit Kopryc | YueOHast ayauTopusl U TIPOBEICHUS
MynpTMenuitHas 3aHATHI JIEKIIMOHHOTO THIA W/WIW IS
MIPOBEIEHHS TPAKTUYECKUX 3aHITHH:

KOMIUTEKT ydeOHOI mebenu 1o 36 MecT Ui o0ydarommxcs,
MyIbTHMEIUHHOE  00OpyIOBaHME, MAarHUTHO-MapKepHas
Jnocka, pabouee mecto mpenonasarens, IIKc moctymom k
UTC «Hnateprer», DUOC yHuBepcuTera 4Yepe3 JIMYHBINA
kabuner ©Ha miargopme LMS Canvas, IHIIEH3MOHHBIE
nporpammsl MS Office, MS Teams, ESET Antivirus

UYnraneHsrii 3a1 Ne3 (B)

KOMIUISKT ~ ydeOHOM  mebenmm Ha 44  Mecta UId
obyuaronuxca, MOV Xerox VersaLink B7025 ¢ dynxiueit
MacIITabupoOBaHUsl TEKCTOB W u3o0paxkeHuid, 8 IIK ¢
poctynom k UTC «Mureprer», OMOC yHuBepcutera
yepe3 IWYHBIA KabmHer Ha mmIatdpopme LMS Canvas,
muueH3uonHsle nporpaMmMmel MS Office, MS Teams, ESET
Antivirus.

8. METOAUYECKHUE YKA3AHUA VIS OBYYAIOIIIUXCSA

OcHoBHas 00pa3oBaTeNbHas IPOrpaMMa IMOAr0TOBKY Oakanaspa npenycmarpuBaeT @OC Kak KOMILIEKC IT€1arornaecKux
M3MEPHUTETHHBIX MaTEePHAJIOB U OI[CHOYHBIX CPEACTB AJIS ONIPEAEICHHs Ka9eCTBa Pe3yAbTaTOB OOYUCHUS U YPOBHS
c(hOpMHUPOBaHHOCTH KOMIIETEHIIUH 00YyJaromnXCs B X0/I€ OCBOSHHUS, B YACTHOCTH, AUCHUILIHHBI (Moayist). POC sBrsiercs
COCTaBHOI 4acThI0 y4e€OHO-METOIUUECKOTO 0OeCTIeueHUs ydeOHbIX JUCIHIUINH, CITY)KUT ATl OLEHKH YCIEIMIHOCTH OCBOSHUS
00yJaeMBIMH JHUCIUILIAHEI (MOIYIISA) M CIIOCOOCTBYET MOBBIIIEHHIO KadecTBa 00pa30BaTeIbHOTO IpOIiecca.

Bun mpoMexxyTodHOI aTTecTanuy M0 AUCIUILIIHE, YyCTAaHOBICHHBIN y4eOHBIM ITaHOM, onpexaenseT coctaB POC.

O01mas nporeaypa U CPOKU MPOBEICHHS OLIEHOUHBIX MEPONIPUATHI COOTBETCTBYIOT PEriaMeHTaM TEKyIIEero KOHTPOIs 1

l'[pOMe)KyTO‘IHOﬁ aTTCCTall 110 JUCIUILINHE.

IIpomexyTouHas arrecTalys N0 AUCHUILINHE IPENyCMOTPEHA B BUJIE dK3aMEHa
Texyrmmii KOHTPOJIb MPOBOJAUTCS C LENbI0 00ECTIEUeHNsI CBOEBPEMEHHOW 00PaTHOM CBA3H, ISl KOPPEKUUU O0YUeHHUSI, aKTHBU3ALIUU
CaMOCTOATENBHON paboThI CTYIeHTOB. OOBEKTOM TEKYILIEro KOHTPOJIS SBISIOTCS KOHKPETH3HPOBAHHBIE PE3YIbTaThl 00ydeHHs

(y4eOHBIE TOCTIKEHHS) TT0 TUCIUTLINHE.

DOC TeKymero KOHTPOIS MO JUCIUIIIMHE COCTOHUT U3 BOIIPOCOB U 33JJaHUMH, COCTABICHHBIX C yIE€TOM IOKa3aTelell OlleHHBaHUS
KOMIIETEHIINH, (OPpMUPYEMBIX B pe3yIbTaTe OCBOCHMS JUCUMILIMHBIL. Pe3ynbTaThl TeKyIel aTTecTaluy 00y4atomuxcs
YUIUTBIBAIOTCS TIPH BBICTABICHHUHN OLIEHKH 110 IPOMEXYTOUHOH aTTECTAIMX B CIIy4ae MOJHOTO BBITOIHEHUS 00YUaIOIIMICS

YCTaHOBJIEHHOTO y4eOHOTO Tpaduka.




