LlokymenT noanucar npoctoi 3“”“%%&91@&'4{&%4 ydYpexgeHue BHCIIEro o6pas3oBaHMUS

NHbopmaums o Bnagenbue:

®K1O: Kocerok Cepreit Muxaiinosuy
[lomkHOCTb: pekTop

[ata nognucanus: 01.07.2025 14:35:08
YHUKanbHbI MPOrpaMMHbIA KIKOY:

e3a68f3eaale62674b54f4998099d3d6bfdcf836

XaHTEH-MaHAUMCKOTO aBTOHOMHOT'O OKpyI'a-lrpe
"CypryTCKYM T'OCyIapCTBEHHEM yHUBepcuretT"

YTBEPX/IAIO
IIpopekTop no YMP

E.B. Konosanosa

11 urons 2024 r., nporokon YC Ne 5

OCHOBBI METPOJIOTHH, CTAHIAPTU3AIMHU U CePTUPUKATTAN

paboyas nmporpaMmma AUCHUTUIMHBI (MOTyJIs)

3akperuieHa 3a kadenpoi

VueOHbIi Mm1aH

Kpamuduxkarus

Dopma 00yueHus

OO6m1ast TpyZO0eMKOCTh

YacoB 1o yuyeOHOMY IUIaHy
B TOM YHCJIC:

AYAUTOPHBIC 3aHATUA
CaMOCTOATCIIbHAA pa60Ta

Xumnu

b040301-Xnm-22-3.plx
04.03.01 XUMMUST

Hanpasnennocts (npodue): Xumus

Bakanasp
O4Hast
23ET
72 Bupgp! koHTpoONIs B cemecTpax:
3a4eThl 5
48
24

Pacnpeueneﬂne YacoB JUCHMILIMHBI IO ceMecTpam

Cemectp
(<Kypc>.<Cemectp Ha| 5 (3.1)

Kypee>) Hroro

Henenn 17 3/6

Bun zansaruit yin | PIL | vl PII

Jlexuu 32 (32 |32 |32
TIpaktrueckue 16 |16 (16 |16
Uroro ayn. 48 |48 |48 |48
KonTakrhas pabora 48 |48 |48 |48
Cam. pabora 24 |24 |24 |24
Hroro 72 |72 |72 |72




ITporpamMmy cocraBuii(u):

k.mex.Hayx, [oyenm, Kyzneyosa FO. B

Pabouas InporpamMMma JUCHUIUINHBL

OCHOBBI METPOJIOTHH, CTAHAAPTU3AINHN U cCePTHHUKALUU

pa3paborana B coorBeTcTBUM ¢ PI'OC:

DenepanbHbIil TOCYIAPCTBEHHBIN 00pa30BaTEIbHBIN CTAHAAPT BHICIIET0 00pa30BaHus - GaKaIaBpUaT 10 HAIIPABICHUIO MOATOTOBKU
04.03.01 Xumus (mpukas Muuobpuayku Poccun ot 17.07.2017 r. Ne 671)

COCTaBJICHA HA OCHOBaHUU y‘I€6HOFO IJ1aHa:

04.03.01 XUMU
HanpasnenHocTs (po¢uie): Xumus

YTBEPKICHHOTO yueOHO-METOMUeCKUM coBeTOM By3a oT 11.06.2024 npoTokon Ne 5.

Paboyas nporpamMma ogo0OpeHa Ha 3aceaHuH Kadeapbl

Xumun

3aB. kadenpoit Cyropmun O.C.



1. HEJIX OCBOEHUA AU CIUIIJINHbI

11

MOATOTOBKA CTYACHTOB K CAMOCTOSATCIIbHOMY PCIHICHUIO OPraHU3allHOHHLIX, TCXHUYCCKNX, HAYYHBIX U IIPABOBLIX 3a1a4
METPOJIOIrnHY, CTaHAAPTU3aAlNU 1 CCpTI/I(I)I/IKaL[I/II/I, 06pa6OTKI/I JAHHBIX C IOMONIBIO allIIPOKCUMAallUN YUCJIICHHBIX
XapakTCPUCTUK; K UCIIOJIb30BAHUIO ITPABUJT TEXHUYICCKUX I/ISMepeHI/Iﬁ 1 OICHUBAHUEC UX TOYHOCTHU C IPUMEHECHUCM
CTaHAApTHOI'O NPOrpaMMHOTO o0ecreueHHs IIpu pCHICHUHU 3a4a4 XUMHUYECKOU HAIpaBJICHHOCTH.

2. MECTO JUCHHUIIJINHBI B CTPYKTYPE OOII

uxn (paznen) OOIT: |B1 .B.JIB.01

21

TpeGoBaHus K IPeIBAPHTE/ILHOI NOATOTOBKE 00y4aloUIerocs:

211

HHaHI/IpOBaHI/Ie u 06pa60TKa PE3yJIbTAaTOB XUMHUYECKOT'O SKCIIEPUMEHTA

2.1.2

Teopus BeposaTHOCTEN 1 MaTeMaTHIeCcKasi CTaTHCTHKA

2.1.3

Wudopmarnka

2.14

MaremaTuueckuii aHaIu3

2.1.5

Jluneiinas anreOpa U aHAIUTHYECKAst TEOMETPHUS

2.2

,HHCl.ll/Il'I.]'ll/IHbI U NNPAKTHKH, JJIA KOTOPbLIX OCBOCHHE JAHHOM THCHMIIMHBI (MOZ[y.]'lﬂ) He00X0IUMO KaK
npeamecreyrouiee:

2.2.1]

3a1111/1Ta aBTOPCKUX IIpaB HHTeHHeKTyaﬂLHOﬁ COOCTBEHHOCTH

2.2.2

duznueckas XUMHU

2.2.3

duznueckue MECTO/AbI UCCIICAOBAHUA

224

IIpon3BoCTBEHHAS TPAKTHKA, HAYIHO-HCCIIEIOBaTEIbCKas paboTa

3. KOMIIETEHIIUH OBYYAIOIIETI' OCsl, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS JUCHUIIJIMHBI

(MOJLYJIST)

OIIK-4.2

: OﬁpaGaTuBaeT AAHHbIE C MCITOJb30BAHUEM CTAHAAPTHBIX crnocoooB ANMPOKCUMAIHA YHCJTCHHBIX XaPAaKTCPUCTUK

OIIK-3.2

. ¥Ymeer NPUMEHATH CTAHAAPTHOEC IPOrPpaMMHO€ odecrieueHune Npu  pPEIICHUH 3a0a4 XUMHUYECKOH HaNnpaBJIEHHOCTH

IIK-2.3: CocTaBiisieT 0T4eThl, POPMYIHPYET 3aKJII0YEHHS H BLIBOJbI 110 Pe3yJIbTaTAM AHAIN32 JAHHBIX

B pe3yabTaTe 0cBOCHMA AUCHHUIIIMHBI 00yUaloLuiics 10/ KeH

3.1

3HaTh:

3.1.1

OCHOBBI TEOPUU U3MEPEHUIT 1 METPOJIOTHYECKOTO 00ECTICYeHU S, MPUHIIMITBI ¥ METO/Ibl CTAaHIAPTU3ALMY, BUJIBI 1
periiaMeHTaIHIO IPOLEAYP U CXeM CepTHHUKALUHI U METPOJIOTHIECKHE BO3MOKHOCTH H3MEPUTEIBHON TEXHUKH B 00JIacTH
METPOJIOTHH, CTAaHJAPTH3ALMHU U CePTH(PUKALIUK; CTTOCOOBI 00pPaOOTKH JAHHBIX C IOMOLIBIO ANIPOKCUMAIIMU YUCIICHHBIX
XapaKTEePUCTHK.

3.2

YMmerh:

3.2.1

Hcrons30Bath MpaBmiia TEXHUUECKUX U3MEPEHMH 1 OLICHUBAHUS NX TOYHOCTH B 00JIACTH METPOJIOTHH, CTaHAAPTH3ALNH H
cepTu¢UKaUK; a0CTPAKTHO MBICIUTD U aHAJTM3UPOBATh CUTYALUIO; IPUMEHATh CTaHIapTHOE IPOrpaMMHOE 00ecIIeueHe
IIPY PEIICHUH 33139 XMMHYIECKOH HalpaBJIEHHOCTH.

33

Baagern:

3.3.1

HasbixaMu BEIIIOIHEHUS OHOKPATHBIX U OBTOPSEMBIX OIBITOB, OTyUSHUS ONBITHBIX JAHHBIX U IPOBEICHUS UX
CTaTHUCTUYECKON 00pabOTKH, a TAKXKE HaBBIKAMM PEILCHUS MaTEMAaTUUECKUX U (HPU3NUECKUX 3a/1ad.

4. CTPYKTYPA U COAEPKAHUE JUCIUIIIMHBI (MOY JIS)

Kon HaumenoBanue pa3aesioB u teMm /Bua | Cemectp/ |Yacos | Kommeren- | Jlureparypa IIpumeuanue
3aHATHS 3aHATHs/ Kypc M
Pa3gen 1. OcHOBHBIE MOHATHS U
TEPMUHBI METPOJIOTHH
11 OCHOBHbIE IOHATHSA U TEPMHUHBI 5 4 OIIK-4.2 JI1.1J11.2
METpOJIOTHH. DTaNoHsI /JIex/ MK-2.3 JI1.4J12.1J12.2
31323354
26
1.2 dusnyeckre BenuauHbl. CHcTeMa eANHUIL 5 2 OIlK-4.2 | JI1.2J11.4J12.1
(cucrema CH) /Cp/ IK-2.3 122
013233 54
Pa3gen 2. OcHOBHBIE TEXHHKH
U3MepeHUii NapaMeTpOB TeXHUYeCKHUX
cucTeM




21 Bunpl u metosl 3mepenntii /Jlex/ OIIK-4.2 | JI1.2J11.4J712.1
IK-2.3 2.2
013233 26
2.2 IMorpemnocty uzmMepeHuin. MeTo bt OIIK-4.2 | JI1.2J11.4J12.1
00paboTKH pe3ynbTaToB u3MepeHui /Jlex/ IK-2.3 122
31 32 33 56
2.3 BrisiBIIeHYE U HCKITIOYEHHE TPYOBIX OIlK-4.2 | JI1.2J11.4J12.1
norpeuntHocreit /Cp/ OIIK-3.2 J12.2
IK-2.3 013233
24 OreHKa pe3ynbraTa U3MepeHui Ipu OIlK-4.2 J1.2
MPSIMBIX OJTHOKPATHBIX H3MepeHusx /T1p/ OIIK-3.2 | JI1.4J12.1J13.2
IK-2.3 213233
25 OmnpeneneHue MOrpenrHoCTe KOCBEHHBIX OIIK-4.2 J1.2
n3mepenwuii /TIp/ OIIK-3.2 | JI1.4J12.1J13.2
IK-2.3 213233
2.6 MeTo1bI 0OHAPYKEHHS U UCKITIOYEHHS OIIK-4.2 J1.2
rpyOsIx norpemHoctei /IIp/ OIIK-3.2 | JI1.4J12.1J13.2
IK-2.3 32103233
2.7 O0paboTKa pe3ysIbTaTOB MHOTOKPATHBIX OIIK-4.2 J1.2
Habmronenwuii /Tlp/ OIIK-3.2 | JI1.4J12.1J13.2
IK-2.3 32103233
Pa3gen 3. OCHOBBI METPOJIOTHYECKOTO
obecneyeHns
31 OCHOBBI METPOJIOTHUECKOTO 00eCTICUeHHS OIlK-4.2 | JI1.2J11.4J12.2
/JTex/ IK-2.3 J12.3
913233 26
3.2 CTpyKTypa rocyAapCTBEHHOTO OIlK-4.2 | JI1.2J11.4J12.2
MeTpoJioruyeckoro obecreueHust /Cp/ I1K-2.3 23
913233 26
Pa3znen 4. CpeacrBa usmMepenuid
41 Cpencrsa usmepenuii /Jlex/ OIIK-4.2 |JI1.2J12.2J12.3
OIIK-3.2 013233 36
IK-2.3
42 Cratuctrueckas 00paboTKa pe3yIbTaToB OIlK-4.2 | JI1.2J12.3J13.2
n3mepenwuii /T1p/ OIIK-3.2 0102233
IK-2.3
43 IToBepka, KanuOPOBKA CPEICTB U3MEPEHUIT OIlK-4.2 [JI1.2J12.2J12.3
/Cp/ OI1K-3.2 3152033
IK-2.3
44 Kraccel TouHOCTH cpencTB nuamepenuii /Cp/ JI1.2J12.3
01932 33
Paznen 5. Cranpapruzanus
51 Crangaptuzauus /JIex/ OIlK-4.2 | JI1.2J11.5J12.2
OIIK-3.2 | 22353637
IK-2.3 28 39
52 Harmonanbueie cranaaptst /TIp/ IK-2.3 1.2
JI1.5J12.2713.1
92 356 37
53 Bunel crannaproB npuMeHsieMbix B PO. OIlK-4.2 JI1.2J11.5
/Cp/ IK-2.3 02 96 97
5.4 HanuonanbHas cuctema cTaHAapTU3aLUU OIIK-4.2 | JI1.2J11.5J12.2
/Cp/ IK-2.3 0236 37
Pa3gen 6. Cepruduxanus




6.1 Ceprudukarnms /JIex/ 5 5 OIlK-4.2 | JI1.2J11.3]J12.2
OIIK-3.2 | D2D2526 38
IK-2.3 39
6.2 KauectBo npomyxumu /JIex/ 5 2 OIIK-4.2 JI1.2J11.3
OIIK-3.2 32 96 38
IK-2.3
6.3 DKCIIepUMEHTAaIbHAS OIICHKA Ka4eCTBa 5 2 OIIK-4.2 | JI1.2J11.3J13.2
Mp/ OIIK-3.2 22
IK-2.3
6.4 [I'TpuxoBo€ KOAUPOBAHUE TPOIYKIHN 5 2 OIIK-4.2 | JI1.2J11.3J13.1
Mp/ IK-2.3 32
6.5 [TonsTue o cucreme cepruduranun  /Cp/ 5 2 OIIK-4.2 | JI1.2J11.3J12.2
IK-2.3 32 D536 58
6.6 Oransl ceprudukanuu /Cp/ 5 2 OIIK-4.2 | JI1.2J11.3J12.2
IK-2.3 32 56 28
6.7 /Konrp.pab./ 5 0 OIIK-4.2 KonTtponbHas pabora
OIIK-3.2 | 51323324
IK-2.3 35363738
39
6.8 /3auér/ 5 0 OIIK-4.2 3auér
OIIK-3.2
[K-2.3

5. ®OHJ] OHEHOYHbIX CPEJICTB

5.1. KoHTpoJibHbIE BONPOCHI U 32/IaHUST

Hpe,I[CTaBJIeHO OTACIbHBIM JJOKYMEHTOM

5.2. TeMbl NUCHMEHHBIX PadoOT

Hpe,I[CTaBJIeHO OTACIIBHBIM JJOKYMEHTOM

5.3. @oH/1 OLIEHOYHBIX CPEACTB

Hpe,I[CTaBJIeHO OTACIIbHBIM JOKYMEHTOM

6. YYHEBHO-METOANYECKOE 1 THO®OPMAIIMOHHOE OBECHHEYEHUE JUCIUIIVINHBI (MOY JIST)

6.1. PexomMeHayemMasi JJUTEPATypa

6.1.1. OcHoBHas JuTEpPaTypa

ABTOPBI, COCTaBUTENH 3arnasue UznarenscTBo, rog | Kommu-Bo
JI1.1 | Komeras 1. 1., Kanke [Metposorus, crannaptusanus, cepTuduranus: Y 4eOHUK Mocksa: 1
A A. Wznarensckuii lom
"®OPYM", 2013,
3MEKTPOHHBII
pecypce
ABTODBI, COCTaBHTENN 3arnaBue UzpatensctBo, ron | Komma-Bo
JI1.2 [Komuxos B. U. Mertposorusi, cTanaapTu3anus, ceprudukanus: Y4eOHuK Mocksa: 1
WznarenscTBO
"®OPYM", 2013,
JIEKTPOHHBIN pecypc
JI1.3 |Pankesuu 5. M., Mertponorus, crangapTusanus u ceptuduxanus B 3 4. Yacts 3. [Mocksa: 1
Cxuptnamze A. T. Cepruduxauus: YueOHUK WznarenscTBO
IOpaiiT, 2019,
JIEKTPOHHBIN pecypc
- 434428
JI1.4 |Pankesuu 5. M., Mertponorus, crangaptusanus u ceptuduxanus B 3 4. Yacts 1. [Mocksa: 1
Cxuptnamze A. T. Mertposnorus: YueOHHK WznarenscTBO
IOpaiir, 2019,
JIEKTPOHHBIN pecypc
JI1.5 |Pankesuu 5. M., Mertponorus, crangapTusanus u ceptuduxanus B 3 4. Yacts 2. [Mocksa: 1
Cxuptnamze A. T. Crannmapruzauus: Y4eOHUK WznarenscTBO
IOpaiit, 2019,
9JIEKTPOHHBIN pecype
6.1.2. lonoiHUTEIbHAS JIUTEPATYpPa
ABTOpBI, COCTaBUTEIN 3arnaBue W3zpatensctBo, ron | Komuu-Bo




2.1

ITro6omyapos C. A., Mertposorus, CTanAapTU3alys 1 cepTuUKaLUs: Mocksa: OO0 1
CmupHOB A. A., HOPMHPOBAaHHE TOYHOCTH: Y UeOHMK "Hayuno-
Tapacos C. b. W3JATENbCKAN IEHTP

NUH®DPA-M", 2012,
AIEKTPOHHBIN pecypc

JI2.2  [Komesas U. I1., Kanke [Metposorus, craniapTu3aius, cepTudukanus: YueOHoe Mockga: 1
A. A. nocobue Uznarensckuii lom
"®OPYM", 2017,
AIEKTPOHHBIN pecypc
JI2.3 [[leneBun B. . MeTposorus u Cpe/iCTBa U3MEpEHHid: YueOHoe mocobue Mocksa: OOO 1
"Hayuno-
M3JATeNbCKAN IEHTP
NUHDPA-M", 2017,
AIIEKTPOHHBIN pecypc
6.1.3. MeToauueckue pa3padoTKu
ABTODBI, COCTABUTENN 3arnaBue WznarenbctBo, ron | Komny-Bo
ABTODBI, COCTABUTENN 3arnaBue WznarenbctBo, ron | Komuy-Bo
JI3.1 [IO. B. Ky3nenosa Mertponorus, cTaHAapTU3anus 1 cepTHdUKanus: Meroaudeckue | Cypryr : 1
YKa3aHHA W3pnaTenbckuii neHTp
Cypl'Y, 2018,
AIEKTPOHHEIN pecypc
JI3.2 [IO.B. Ky3nenosa Mertpomnorus, cTaHIapTU3anus ¥ cepTrudukanys: yaeoHo- Cypryr : 90
MeToaudeckoe mocooue W3pnaTenbckuii neHTp
Cypl'Y,, 2019,
JJIEKTPOHHBIN pecypc
6.2. IlepeyeHnb pecypcoB HH(POPMANHOHHO-TeIeKOMMYHUKANIMOHHOH ceTH ""MuTepuer"
D1 |DenepanbHOe areHTCTBO 10 TEXHUYECKOMY perynuposanuto 1 merponorud, POCCTAHIAPT [DnekTpoHHBIH pecypc]
D2  |Bcepoccwuiickuii HAyYHO-HCCIEA0BATENbCKIA HHCTUTYT MeTposiorun nmenu [[.1. MenneneeBa [ DnexTpoHHBIH pecypc]
93  |MexmyHapoaHas opraHu3anus 3aKoHoAaTeIbHOM MeTpostorun, MO3M (anri. International Organization of Legal
Metrology) [nekTpoHHSIi pecypc]
24 |MexnyHapoanoe 6ropo Mep u BecoB, MBMB (¢dp. Bureau International des Poids et Mesures, BIPM) [3xextponHblit pecypc]
35 |EBpo-A3narckoe COTpyIHUIECTBO TOCYIapCTBEHHBIX METPOJIOTHUYECKUX YIPEKICHUH [ DIeKTPOHHBIHA pecypc]
06  |MexrocyaapcTBEHHBIH COBET 110 CTaHAapTU3auH, MeTpojorun U ceprudukarmm (MI'C) ConpyxectBa HezaBrucumbIx
Tocymapcts (CHI') [DnexTpoHHBIH pecypc]
37  |MexnyHapoaHas OpraHu3alys 10 CTaHIapTU3aluu [ IeKTpOHHBII pecypc]
98  [MexnmyHapomnas snekTpoTexaudeckas komuccus, MOK  [DmexkrponHsIii pecypc]
39  |Mexmynapoansiii Coto3 Diexrpocsssu, MCD (auri. International Telecommunication Union — ITU) [Dnextponubrii

pecypc]

6.3.1 Tlepeyennb MPOrpaMMHOIo oGecneveHust

6.3.1.Z| yuebHoe porpamMmmuoe obecriedenre Microsoft Office 2010, “MS-Excel”

6.3.2 Tlepeyenb MHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.] 'apanT-uHGpOpMaHOHHO-TIPaBOBOM mopTai. http://www.garant.ru/

6.3.2.] Koncynpsrautlliroc —HagexHas mpaBoBas moaaepxka. http://www.consultant.ru/

6.3.2.] T'naBHbIH opyM MeTpOTOTOB. [DNeKTpOHHBIN pecypc] — Peskum noctyma: http://metrologu.ru/ - 3arnasue ¢ sxpana.

6.3.2.4 «METPOJIOI » unopMaiioHHO-CIIpaBoYHas cucTeMa (6a3a JaHHBIX) B 00JaCTH METPOJIOTHIECKOTO 00CCIICUCHUSE
[DnekrponHusiii pecypc] — Pexxum mocryma: http://www.metrolog.ru/first/ - 3arnasue ¢ sxpana.

6.3.2.4 Asmarcko-TuxookeaHckuii GopyM M0 3akoHOAaTeNbHOM MeTposoriu, AT®3M(aunri. Asia-Pacific Legal Metrology Forum,
APLMF) [OnekrponHslii pecypc] — Pexxum mocryma: http://www.Kipis.ru/info/index.php?ELEMENT _1D=2085377 -
3arnaswue ¢ okpana, http://www.aplmf.org/ - 3arnasue c sxpana.

6.3.2.4 CnipaBounuk no cepTudHUKALMH, CTAaHAAPTH3ALNK M METPOJIOTHH [ DIeKTPOHHEIH pecypc] - Pexxum moctymna:
http://tso.su/stati/sistema-sertifikatsii.html - 3arnasue ¢ sxpana.

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJIMHBI (MOY JIS)
7.] VueOHbIe ayIUTOPUH JUTS IPOBEICHUSI 3aHATHI JICKIIMOHHOTO THIIA, IPAKTUYECKUX 3aHITHI JOJDKHBI OBITh

YKOMIUIEKTOBaHBI CIICLIMAIM3UPOBAHHON MEOEIBI0 U TEXHUYECKUMH CPEJICTBAMU O0YUCHUSI, CITYKAIIUMHE IS
NpeCTaBIeHHs y4eOHOH nHpopManun 00ab1Ioi ayauTopun. [1py mpoBeJeHIH JICKIIMOHHBIX 3aHITHI B 8y JTUTOPHU

UCIIOJIBb3YETCSl HHTEPAKTHBHOE 000pYyA0OBaHME (KOMIIBIOTED, MyIbTUMEANHHBIH IIPOEKTOP).
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