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1. HEJIA U 3AJAYH OCBOEHMSA JTUCHUITJINHbI

Hean kypca - QopMupoBaHue y CTyA€HTa Ha OCHOBE COBPEMEHHBIX Hay4YHBIX
JTOCTH)KCHUM, HEOOXOJUMBIX 3HAHUM 1O MeTOJaM OlEeHKH (PU3HKO-XUMHUYECKUX
u3Mepenuii a1 3QQEKTHBHOTO  OCBOEHMSI  OCHOBHOM  NpodecCHOHANbHON
o0Opa3zoBaTeIbHOM TporpaMMbl MO HampamieHuto noarotoBku - 04.03.01 Xumus —
dusuyeckas XUMHSI.

3amayamMu JUCIUIUIUHEI SIBJISIETCS JOCTH)KEHUE B O0YUCHHUH CJICIYIONIETO:

— ocyulecTBiieHre 3(P(EKTUBHOTO H3BJICUCHUS WHOOpPMalMM U3 HKCIEPUMEHTATBHBIX
JAHHBIX [JI TEPEX0o/Jia HAa HOBBIM YPOBEHb MOHUMAHUSA XHUMHUUYECKHUX TPOILIECCOB M
CHCTEM;

— XOpolllee IJaHUPOBAHUE OKCIEPUMEHTA C YETKO OIPEJCIICHHON 1EJIbI0 U SICHO
chopMyJIMPOBaHHBIMHU BOIIPOCAMU;

— T'pPaMOTHOE YCTAaHOBJICHUE COOTBETCTBUSI IMOCTAHOBKM SKCIIEPUMEHTA C aJICKBATHOMU
OIIEHKOM SKCIIEPUMEHTAJIbHBIX MOTPEITHOCTEM;

— YMEHHME YCTpPaHATh CHUCTEMAaTUYECKUE U OIEHMBATh CIIy4yallHbl€ MOTPEIIHOCTH
AKCIIEPUMEHTA.

2. Mecto pucunmiuHbl B ctpykrype OIIOII BO

HucunminHa «MeTtoabl OUEHKH (PU3NMKO-XUMHUYECKUX HU3MEPEHHMH» OTHOCHUTCA K
UKy CIHEHHAIBHBIX JUCHMIUIMH OTpaciii HAyKd W HAay4yHOU CHELHAIBHOCTH 10
HarnpapyieHuo MoAroToBkH - 04.03.01 Xumus — @usnueckast XuMus.

JIJisi yCHenHoro OCBOCHHS JaHHOW AMCIIUIUIMHBI, OOydYaroliuecs OJDKHBI 3HATh U
YMETh HCHOJIb30BATh OCHOBBI: TEOPHHM BEPOSTHOCTEH M MATEMaTUUYECKOW CTaTHUCTHUKHU;
IUCIIEPCUOHHOIO aHAJIW3a; METOJOB IIJIaHUPOBAHUS YKCIIEPUMEHTA.

3. TpebGoBanus K pe3yJIibTATAM OCBOCHHS COAEPKAHUA TN CHUNINHBI
[Ipouecc n3yyenus: qucuUIUIMHbL «MeToabl OLeHKH (PU3UKO-XMMHUYECKUX U3MEpPEeHUun»
HamnpaBJieH Ha (GOPMHUPOBAHUE DIIEMEHTOB CIEAYIOMIUX KOMIETEHIIUH B COOTBETCTBUM C
dI'OC BO u OIIOIT BO 1o moAroToBKe CreryaiucToB Mo (PU3nIecKo XUMUH:

VYK-1 CnocobeH ocymiecTBIATh MOUCK, KPUTHUUECKHN aHalW3 M CHUHTE3 WH(pOopmaiuu,
OPUMEHATh CUCTEMHBIN MTOAXO ISl PEIICHHS TOCTaBIEHHBIX 3a1a4,

OIIK-1 Crnoco0GeH aHaIM3UPOBATh W HMHTEPIPETHPOBATH PE3YNBTATHl XUMUYECKHUX
AKCIIEPUMEHTOB, HAOIIOJICHUN U U3MEPEHUM,

OIIK-4 CnocobeH mmaHupoBaTh pabOThl XMMUYECKOW HAMpPaBIEHHOCTH, 00padaThIBaTh U
MHTEPIPETUPOBATh MOJYYEHHBIE PE3YJIbTATHI C MUCIOJIB30BAHUEM TEOPETUUECKUX 3HAHUM
Y TIPAKTUYECKUX HABBIKOB PEIICHUS MaTEMAaTHUECKUX U (PU3UUECKUX 3a/1a4.

B pesynbTare nzydeHus: TUCUUIUIMHBI CTYIEHT TOJDKEH

- 3HATH. HUCTOPHUIO PA3BUTHUS AHAIUTUYECKOM XUMHHU, €€ pOJb W 3HAYCHUE B
COBPEMEHHOM TEXHUYECKOW I[MBWIN3AIMHA, TEOPETUUYECKHE OCHOBBI AHAIUTHYECKOU
XUMHUHM (CTPOCHUE W PEaKIMOHHAs CIOCOOHOCTh XHMHYECKHUX BEIIECTB, MEXaHU3MBbI
XUMHUYECKMX PEaKIHWK, OCHOBBI METPOJOTHH), OCHOBHBIC MPUHITUIIBI OpPTraHU3aAIUH
XUMHUYECKOr0 aHajanu3a 1 MOHUTOPUHIA, OCHOBBI TEOPUU BEPOSITHOCTEN U MAaTEMATUYECKOM
CTaTUCTUKH, JUCIEPCHOHHOIO aHajiu3a M METOJ0B IUIAHUPOBAHUSA JKCICPUMEHTA.
OCHOBHBIC TIOHSITUSl XUMHYECKOW METPOJIOTHH, XEMOMETPHUKHM M MaTeMaTHYECKOU



CTaTUCTHKH, UMETh MPEACTABICHHE 00 OCHOBAaX AMCIEPCHOHHOTO M KOPPEISLHUOHHOTO
aHaJIM3a, METOAaX ONTUMU3AIMHU U IJITAHUPOBAHUS DKCIIEPUMEHTA

- YMeTh: COOMpaTh U aHAJTIM3UPOBATh HAYYHYIO, TEXHOJIOTMYECKYIO U CTATUCTUYECKYIO
MH(pOpMAIHIO; TIAHUPOBATh HAYYHbIE UCCIEAOBaHUS B 00JACTH aHAIMTUYECKOW XUMHH,
oOpabaTbiBaTh OSKCINEPUMEHTAIIbHBIE JIaHHBIC, TNPUMEHATH TMOHITUS XUMHUUYECKOM
METPOJIOTUH, XEMOMETPUKH M MATEMaTUYECKOW CTATUCTUKH C MOMOIIBI0 COBPEMEHHBIX
KOMIIBIOTEPHBIX TEXHOJIOTM JJi TpPEACTABICHHUS M CTAaTUCTUYECKOM 00paboTKu
PE3YABTATOB DKCIEPUMEHTA, XapaKTEPU30BATh BOCIIPOU3BOAUMOCTD, YYBCTBUTEIBHOCTD U
TOYHOCTH AHAJIN3A

- BJIaJIeTh: COBPEMEHHBIMH METO/IaMH 3KCIIEPUMEHTAIBHBIX UCCIEAOBAHUI B 00IaCTH
AQHAJIUTUYECKOW XUMHUHM, METOJAMH MATEMaTUYECKOW CTAaTUCTUKA W MaTeMaTH4ECKOIro
MOJIETUPOBAHMS, MH(POPMAILMOHHBIMU TEXHOJOTHUSMH, B T.4. METOJAAMH pabOThl C
KOMIIBIOTEPOM M JJIEKTPOHHBIMU  0a3aMu  JaHHBIX. HABBIKOM  IUJIAHUPOBAHUS
AKCIIEPUMEHTA, MPEACTaBICHUS M CTaTUCTHMYECKOW OO0pabOTKH €ro pe3ysbTaToB C
MPUMEHEHUEM COBPEMEHHBIX KOMITBIOTEPHBIX TEXHOJOT UM

4. CTPYKTYPA N COAEP KAHUE JUCIHUIIJINHBI

Tabmumna 1
Conep:kanmne TMCHUIIMHBI (MOIYJIs1)
Ne | HaummenoBaHue ConeprxaHue TeMbl/pazena dopma
/11 pasnena/TeMbl TEKYILEeTO
KOHTPOJIS
1 | Kpatkas ucropus | Onpenenenue Hayku «metposiorus». Pons .M. | komnokBuym
3apOKICHUS MenpeneeBa B 3apOKIECHUU U Pa3BUTUH METPOJIOTUH
METPOJIOTUH B | B Poccun. UTo uzyuaetr HayKka «METPOJIOTHs» ?
Poccun
2 | OcHOBHBIC OO6mme mpaBwiIa, HOPMBI U TpeOOBaHUS U | KOJUIOKBUYM
HalpaBJICHUS U | HYKAAIOIIHUECs B roCy/1apCTBEHHOM
O0OBEKTHI periaMeHTUPOBAaHUM U KOHTposie. OCHOBHBIC 3aa4u
METPOJIOTUH METPOJOTUH. METPOJIOTHYECKUE BEIWYMHBI U HUX
OTIpeACIICHUS. Bunasr 9TAJIOHOB u 1704
npeIHa3HAYCHUSI.
3 | Bumer u mMeronsl | PaBHOTOUHBIE w3MepeHUs (DHU3NYECKON BETUYUHBI.
CpE/ICTB HepaBHOTOUYHBIE N3MepeHHS PU3NUECKONW BETUYUHBI. | KOJJIOKBUYM
U3MEPEHUN. CymHoCcTh OJTHOKPATHBIX " MHOTOKPaTHBIX
Kputepuu U3MEPEHUM. Cratnyeckue HW  JMHAMHYECKHE
KJaccuukanum u3MepeHus. TeXHHMYEeCKHMe U  METPOJOTHYECKUE
METOJIOB u3MepeHHus.  AOCONIOTHBIE W OTHOCHUTEJbHBIE
U3MEPEHUN u3mepeHust. lIpsiMble, KOCBEHHBIE, COBOKYIIHBIE U
COBMECTHBIC  HU3MEPEHUS. Merton, MIPUHIINTI,
MOTPEITHOCTb, TOYHOCTD, MPaBWIHLHOCTH u
JOCTOBEPHOCTh ~ HU3MepeHu.  KOHTakTHBIA U
OECKOHTAKTHBIA METOJIBI U3MEPECHHUS
4 | Cuctemsl enunul] | OcHoBa ~ MexXayHapoJHONW  CHUCTEMbl  €AUHUI. | KOJUIOKBUYM
buznueckux JlonoaHUTEIbHBIE €IMHUIIBI MexnyHapoIHOU
BEJIMYHMH cucteMbl. MeTouKa MOCTPOEHUS CUCTEMBbI €IUHUIL
HeMmenkoro wmarematuka K. T'aycca. OcHoBHbIE




equHubl  Qusnueckux BeauuuH cuctembl CIC.
OcHOBHbBIE €MHUIBI PU3NUECKUX BEJIMUYUH CUCTEMBbI
MKI'CC. OcHoBHbIE €UHULIBI PUNUECKUX BEIIUUYUH
cuctemsel MKCA

5 | OCcHOBHEIE Meton HENMOCPENCTBEHHOW OLEHKHM ©  METOJ | KOJUIOKBHYM
TTOHSTUSA cpaBHeHUs c ee eauHune. CoaepxaHue NpUHIHUIA
METPOJIOTUH n3Mepennil. CyIHOCTh MOTPEIIHOCTH HW3MEPEHHS.
TouHOoCTh M mNpaBWIBHOCTH u3MepeHui. [loHsATHe
«JIOCTOBEPHOCTb M3MEpPEHUI». 3HAYEHUE CUCTEM
(bU3UYECKUX €IMHUI]
6 | Bunel 3HaueHuil | AKTUBHbIE W TAacCUBHbIE (PU3NYECKUE BEJIUYUHBL. | KOJUIOKBUYM
(buzmIeCcKux ANUTUBHBIE (DKCTEHCHUBHBIE) U  HEQJIUTUBHBIC
BEJINYMH (uHTEeHCHUBHBIE) (PU3UYECKUE BETUYMHBI
7 | Xumuueckas CymHoOCTh XeMOMETpPUKU (XeMoMmeTpusi). BIOKH | KOJUIOKBUYM
METPOJIOTHS METOJIOB M OOBEKTOB aHanm3a akagemuka [O.A.
3onotoBa. CBs3p XEMOMETPUHM U XUMHUYECKOH
METPOJIOTHH. MEeTOIbl XeMOMETPUH
8 | Xumuueckui KayecTBeHHBII XUMUUYECKUA aHAIM3 U €r0 MECTO B | KOJUIOKBUYM
aHaIu3 AHAJIUTUYECKON XUMHH. Cucrema
IIPOCIIEKUBAEMOCT M3MEPEHUH B KAa4eCTBEHHOM
aHaIMU3e. [IpuHLIMITBL KOMITbIOTEPHOM
uaeHtTugukanuu  coeauHenuit.  [IpubnmxeHHble
BBIUMCIICHUS U 3HaYalue uudpsl.
9 | OcHoBHBIE Cnoxenue u BpluATaHue. lIpUHIUIT OKpYyTrieHUs. | KOJJIOKBUYM
METpOJIOTUYECKUE | YMHOXKEHUEe U JejeHue. (OCHOBHBIE MOHSATHUSA
NENUCTBUS U | METPOJIOTHUHU. Pasmepubie u  Ge3pa3mepHbie
HOHATHUSA ¢usznueckue  BenuuuHbl.  [IpuHIMO — eauHCTBA
u3MepeHuii. EnuHunel  Qu3myeckux — BENIMYUH.
Eauaunel  koHueHTpauuu. OCHOBHBIE IOCTYJATh
METPOJIOTUHU
10 | Bunsr Crny4daiiHasi, TUCKpETHAsl, HENPEPBhIBHAS BEIUYMHBL. | KOJJIOKBUYM
buznueckux OyHKUMS pacupeiesieHus] CIydYalHOW BEJIMYHHBIL
BEJIMYMH W uX | [[TOTHOCTH BEpPOATHOCTH HENMPEPHIBHOW CIy4alHOU
pacrpezeseHue BEJINYUHBI. Hopmanbshoe pacrpeneneHue.
CranpaptHoe HOPMaJIbHOE pacrpezesieHue.
Bri6opka KakK XapaKTePUCTHKA CIIy4alHOU
BEJIMUMHBL. PacnpeneneHue ciay4alHOM BEIUYUHBI
CrbroneHTa. JloBepuTenbHbII WHTEPBAJL.
Marematnueckoe OXXHUJaHUE. Ioustus
MOTPEIIHOCTH M  HEONPEACIIEHHOCTH pe3yJbpTara
u3Mmepenusi. CpelncrtBa U3MEpEHM, MeTod U
METOAMKA BBINOJIHEHUS M3MEpEeHUl (aHanu3a),
CyOBEKTHI H3MEPEHUS
Bunst m3mepenuit | Knaccudukanuss wu3MepeHuid, WX pe3yibTaTOB H | KOJJIOKBHYM

11

U TOTPEelIHOCTEN
W3MEPEHU U HUX
KJ1accuuKanms

norpemHocTeil.  COBOKyIHBIE M COBMECTHBIE
u3Mepenus.  Pesynmprar  u3MepeHMid U ero
XapaKTEpUCTUKHU: TOYHOCTb, IPABUJIBHOCTB,
MPEIU3UOHHOCTh, TOBTOPSIEMOCTh  (CXOAMMOCTb),




BOCITPOU3BOJUMOCT. Krnaccugukanus

MOrPEMIHOCTEd  HU3MEPEHHI: abconoTHasT U
OTHOCHUTENIbHAasi  morpemHocts. (Crarudeckas U
TUHAMU4Yeckass — morpemHocTs.  CymiHOCTh |

MPOSIBJICHUE  CIy4alHBIX W  CHUCTEMATHYECKHUX
norpemtHocTer.  CiyyallHbIE BEJIIMYMHBI M HX
CBONCTBA. JloBepUTENBbHBIN UHTEpPBAaJ 51
JIOBEPUTENbHASL BEPOATHOCTD

Tabnua 2

CTpyKTypa IMCHHUILIMHBI (MOIYJIf)
O6m1as Tpy10€MKOCTh JUCIUTIIUHBI (MOIYJIsI) COCTaBIseT 4
3adeTHbIC enuHUIbI (1444aca)

Tpy10eMKOCTb, 4achl

Bun paGotst YETBEPTHIN Bcero
CEMECTP
O01mast Tpyan0eMKoOCTh (B 4acax) 144 144
KonTakTHasi padora (B 4acax): 108 108
Jlexumonnslie 3anatus (JI) 54 54
ITpaktrueckue u cemunapckue 3ansatus (113) 54 54
JlabopaTtopssie paboTsI (JIP) - -
CamocrosiTesibHast padora (B yacax): 27 27
Kypcosas pa6ora (KP) - -
KonTpouib 9 9
Bujx npoMesKyTOYHOM aTTeCcTalMU 3a4eT 3a4eT
Tabmuma 3

JlekKnMoHHbBIE 3aHATHSA

Tema

Omnpenenenne Hayku «Mmerposorus». Poms J[.U. MenneneeBa B 3apokJIeHUU U
pasButuu MeTposoruu B Poccun. Uto nzydaetr Hayka «MeTposorus»? OCHOBHBIC
HAPABJICHUS «ICSITEILHOCTHY» METPOJOTUU. OOBEKTH METPOJIOTHH

OcHOBHBIE 3aJadu MCTPOJIOTHH. MeTpOHOFI/I‘{eCKI/Ie BCIINMYHHBI u ux
OIIPCACIICHUA. BI/II[BI 9TAJIOHOB M HUX IMPCIHA3HAYCHUA

Bunel cpeacts usmepenuil. PaBHOTOUYHBIE M3MEpeHHUS (PU3NYECKON BEIUYUHBI.
HepaBnotounsie uzmepenus gusndeckoil BenuduHbl. CyNIHOCTh OJHOKPATHBIX H
MHOTOKpAaTHBIX u3MepeHud. CraTuyeckue U JUHAMUYECKHE HU3MEpPEHHS.
TexHuueckue U METPOJOTUYECKUE H3MEpEHUs. AOCOJIIOTHbIE U OTHOCUTENbHBIC
n3Mepenus. [Ipsmble, KOCBEHHBIE, COBOKYITHBIE 1 COBMECTHBIE H3MEPEHUS

Merton, NpUHOUIL, MOTPEIIHOCTb, TOYHOCTh, MPABHIBHOCTH M JTOCTOBEPHOCTH
u3mepenuii. Kpurepum kinaccupukanum MeTooB u3MmepeHuid. KoHTakTHBIA ©
OECKOHTAKTHBIA METOJIbl U3MepeHusi. MeTOoI HETOCPEICTBEHHON OIICHKU U METOJI




CpaBHEHHsS C €€ eauHuUEe. MeToJ HEemoCpeICTBEHHOW OLICHKH W METOJ
CpPaBHEHUS C €€ CAUHULIEN

Conepxxkanure mnpuHUUNAa U3MepeHHil. CyIIHOCTh TOTPENTHOCTH H3MEPEHHUS.
TOYHOCTP W MPABWIBHOCTh M3MEPEHHUN. UTO 0O3HAYAET MOHATHE «IOCTOBEPHOCTH
W3MEPEHUIN

Mertonuka MOCTPOCHHUSI CHUCTEMBI €IWHMUI Hemenkoro maremarnka K. ['aycca.
OcHoBHble enuHUIbl Puznyeckux BeauduH cucteMbl CI'C. OCHOBHBIC €TUHUIIBI
¢usnueckux BenumunH cuctemMbl MKI'CC. OcHOBHBbIE €OUMHUIBI (PUBHYECKUX
BennyuH cucteMsl MKCA

CylurHocTh XeMOMETPUKH (XeMoMeTpus). bjoku MeTonoB U OOBEKTOB aHalu3a
akanemuka lO.A. 3omoroBa. CBs3b XEMOMETPUM M XMMHYECKOM METPOJIOTHMH.
MeTtobl XeMOMETPHUH

KauecTBeHHBINT XMMHUYECKMH aHAJW3 W €ro MECTO B AHAJIMTHYCCKOM XHUMHH.
Cucrema npocnexuBaeMOCTH U3MEPEHNH B Ka4YECTBEHHOM aHanu3ze. [IpuHuummb
KOMITBIOTEPHON HACHTU(PUKAIMU coenuHeHnil. [IpubnmkeHHbIe BHIYUCICHUS U
3Havame uQpol

CrnyydaiiHasi, QUCKpeTHas, HeNpepbiBHas BelnyuHbl. DyHKUUs pacrpencsieHus
CIy4alHOM BeEIWYUHBIL. [IJIOTHOCTE BEPOATHOCTH HENPEPBHIBHOM CIIyYalHOU
BEJINYHHBI

10

HopmansHoe pacnpenenenue. CraHAapTHOE HOPMAaJIbHOE pACHpElETICHUE.
Bribopka kak XxapakTepucTHKa cCiy4yailHoW BenuuuHbl. Pacmpenenenue
ciay4daitHoi BenmuuHbl CThioJieHTa. [loBepUTeNbHBIN UHTEPBAL. MaTeMaTH4ecKoe
0’KHJIaHHE

11

OcHoBHBIE TOHATHUS MeTposioruu. PasMmepHble M Oe3pa3mepHble (punUecKue
BEJIMYHUHBI

12

[IpuHnun eawHCTBa W3MepeHUW. EnuHMIBI (QU3MUeCKUX BeIWYuH. ETuHUIIBI
KOHIICHTpAIUH

13

OcHOBHBIE ITOCTYJIAaThI MCTPOJIOTHH. IlonsTus IMOTPCUIHOCTH 141
HCOIIPCACICHHOCTH pE3yJibTaTa U3MCPCHUA

14

CpenctBa mu3MepeHui, METOJ M METOJMKA BBIIIOJIHEHUS W3MEpEeHHl (aHanu3a),
cyObekThl u3Mepenus. Kimaccudukamuss wu3MepeHHil, uX pe3yJdbTaTOB U
MIOrPETHOCTEN

15

CoBokynHBIE W COBMeCTHble u3MepeHus. Kiaccudukaius mnorpemHocTei
U3MepeHuil: abCcoNroTHAsT M OTHOCHUTENIbHAs TMOTpemHocTh. Cratudeckas u
JTUHAMUYECKAs MTOIPEIIHOCTh

16

CymHOCTe M NpPOSABIECHHUE CIyYalHbIX M CHUCTEMAaTHYECKMX IOTPEIIHOCTEM.
CrnyualiHple BeJIWYMHBI M HMX CBOHCTBA. JlOBEpUTENIBbHBI MHTEpPBAN W
JIOBEPUTENbHAS BEPOSTHOCTD

Tabnuna 4




IIpakTnueckue 3anaTHs (CeMHUHAPCKHE 3aHATHS)

Ne i/ Tema
1 3apoxaeHue | pa3BUTHE MeTpojoruu B Poccun
2 OO6mue npaBuia, HOPMbI U TPEOOBAHUS U HYXKJIAIOIIHECS B TOCYJapCTBEHHOM

PErIIaMCHTHPOBAHNHN XU KOHTPOJIC

3 Bupl 5TanoHOB M UX NpeHa3HAYCHUS

4 OcHoBa MexayHapoAHOW CHCTEMbl €AuHUIL. J[OMONHUTENbHBIE E€IUHUIIBI
Mex1yHapOoJHON CUCTEMBI

5 Coneprxanne npuHImMna u3MepeHnii. CyniHocTb NOTPENIHOCTH U3MEPEHUS

6 3HaueHHE CHUCTEM (PUBNUECKUX €IIUHUIIL Bunpl 3nHauenHuii (pumIECKUx
BEJINYNH

7 Meroauka noctpoenus cucreMsl equnul K. ['aycca

8 OcHoBHbIC eTUHUIIBI hu3ndecKuX BeaudnH cucteMbl CI'C

9 OcHoBHbIE eUHUIIBI Ghu3ndeckux BeaudnH cucteMbl MKI'CC

OcHoBHbIC euHUIIBI hr3ndecKkux BenuduH cucteMbl MKCA

[IpuHUUIBl KOMOBIOTEpHOU HACHTU(UKAIMU coeanHeHuW. [IpubnmkeHHbIC
BBIYHMCJICHUS U 3HAaUYaIye nuQpol

12 Crnosxenue u Beruntanue. [IpuHun okpyrienus. Y MHOKEHHE U JICJICHHUE

13 Pasmepubie u Oe3pasmepHble (u3nyecKue BelW4YuHbL [IpuHIMO enuHCTBa
u3Mepenuil. Enununel usndecknx BennyuH. EQuHUIBI KOHIIEHTpAUK

14 CpeactBa U3MepeHuid, METOJ] U METOJIMKA BBIMOJIHEHUS U3MEPEHUN (aHamu3a),
CyOBEKThI U3MEPEHUS

15 PesynpTaT M3MeEpeHHMII M €ro XapaKTepUCTHUKU: TOYHOCTb, MPABUILHOCTD,
IPEU3UOHHOCTH, TOBTOPSIEMOCTD (CXOJMMOCTD), BOCIPOU3BOJMMOCTD

16 Knaccudukanus norpemHocTeil uaMepeHuii: abCcoaoTHAs U OTHOCHUTEIbHAs
HOTPEIIHOCTh

Tabmuna 5
CamMocTosiTeIbHOE U3Yy4YeHHE Pa3/1eJ10B JUCHUIIUHBI

Ne Bonpocel, BBIHOCHMbIE HA CAMOCTOSAITEJIbHOE H3yYCHHUE

1 | Obuue mpaBuia, HOPMBI U TPEOOBAaHUS U HYXKIAIOIIUECS B TOCYAapCTBEHHOM
periiaMeHTUPOBAaHUU U KOHTPOJIE

2 | OcHoBa MexyHapOaHONH CHUCTEMBbl €IUHUIL. J[OMOJTHUTENbHBIE €AUHUIIBI
MeXyHapOJHOM CUCTEMBI. 3HAUCHHE CHCTEM (DM3UYCCKUX CIMHUIY

3 Bunpl 3HaueHMid (QU3NUECKUX BEIWYMH. AKTHBHBIC M ITACCHUBHBIC (U3HUYCCKHUE
BEJIMUUHBI. AJIJIUTUBHBIC (PKCTEHCHUBHBIE) W HEAJJUTHUBHBIE (MHTEHCUBHBIC)
(u3nUecKre BeITNINHBI

4 | Cnoxenue u Bpruntanue. [IpuHuyn okpyriesus. Y MHOXKEHHE U ICTIEHHUE

5 | Pesynprar wu3MepeHUH M €ro XapaKTEPUCTUKU: TOYHOCTb, IIPABUIBHOCTD,
MPELM3UOHHOCTh, TOBTOPSEMOCTbH (CXOJIMMOCTb), BOCIIPOU3BOJIMMOCTb

5. OIIeHO‘leIe MaTepHualbl IJd TEKYIICTO U pyﬁemnoro KOHTPOJIA



1.

yCIIeBAEMOCTH M NMPOMEKYTOYHOM aTTECTALUMU
5.1. 3aganus I TEKyLIero KOHTPOoJIs (KOJIJIOKBUYMA)

Teopernueckne BONPOCHI
Omnpenenenne HaykKu «METPOJIOTHSD). 3apOXKJICHUE W PA3BUTHUE METPOJIOTHH B

Poccumn.

2.
3.
4.

UYTo n3yyaeT HayKa «METPOJIOTHSI»?
OcHoBHbIE HarnpaBiIeHUs! U 00BEKTHl METPOJIOTUU.
OO6mue npaBuiia, HOPMBI U TPEOOBAHUS U HYXAAIOMIMECS B TOCYJapCTBEHHOM

PETIAMEHTUPOBAHNUN U KOHTPOJIE.

5.
6.
7.
8.
9.

10.
1.
12.
13.
14.
15.
16.

17

18.

OcCHOBHBIE 33/1a41 METPOJIOTHUH.

MeTtposiorudeckue BETMYMHBI U KX OMPEIEICHUS.

Bupl 3Ta0HOB ¥ UX NpeTHa3HAYCHUE.

Bunpl cpeacTB usmepeHui.

PaBHOTOUYHBIE U3MepeHUsT HU3NUECKON BETUUNHBI.
HepaBHoTOYHBIC NU3MepeHUST QU3NUSCKON BETUUHHBI.
CymIHOCTh OJTHOKPATHBIX U MHOTOKPATHBIX U3MEPEHUH.
Crarnueckue U JUHAMUYECKUE U3MEPEHUS.

TexHu4eckrue U METPOJIOTUUECKUE U3MEPEHUSI.

AOGCOTFOTHBIE U OTHOCHUTEJIbHBIC U3MEPCHHS.

[Ipsmbie, KOCBEHHBIE, COBOKYITHBIE 1 COBMECTHBIE U3MEPECHMUSI.
OcHoBa MexX1yHapOIHOW CUCTEMbI €IUHHUII.

. JlononuurtenbHbIe eMUHUIBI MeXTyHapOIHONW CUCTEMBI.
MeTon, TPUHLNMN, MOTPEIIHOCTh, TOYHOCTh, MPABWIBHOCTh M JOCTOBEPHOCTH

U3MEPECHUN.

19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.

Kpurepun xnaccudukanuu METo10B U3MEPEHUN.
KoHnTakTHBIN 1 0€CKOHTAKTHBIA METOAbI U3MEPEHHUS.
Meton HEMOCPEICTBEHHOM OLIEHKH M METOJI CPABHEHMUS C €€ CIUHULIEH.
CoaepxaHue NpUHLINAINA U3MEPEHHI.
CylIHOCTh MOTPEIIHOCTH U3MEPEHUS.
TOYHOCTH ¥ MPABWILHOCTh U3MEPEHUM.
[ToHATHE «IOCTOBEPHOCTH U3MEPEHHIN».
3HaueHne cucteM (HU3NIECKUX €TUHUII.
Busl 3HadueHut pu3M4ecKux BEIUYMH.
AKTHUBHBIC U TTACCUBHBIE (PU3NYECCKUE BEITUIHUHBI.
AnnuTtuBHBIE (PKCTCHCUBHBIE) W HEAIIUTUBHBIC (MHTEHCUBHBIC) (u3ndeckue

BCINYUMHBEI.

30.
31.
32.
33.
34.
35.
36.
37.
38.
39.

MeToarka NOCTPOEHHST CUCTEMBI €IUHUIT HEMeKoTro matemaruka K. ["aycca.
OcHoBHBIE eUHUITBI hu3nueckuXx BeauyuH cucteMbl CI'C.

OcHoBHbIe equHUITBI huzndeckux BeauurH cuctembl MKI'CC.

OcHoBHBIE eTUHUITBI hu3nuecKkuX BenuyuH cucteMbl MKCA.

CylIHOCTh XEMOMETPUKH (XEMOMETPHS ).

bioku MeTonoB 1 00bEKTOB aHaiu3a akageMuka HO.A. 3010T0BA.

CBsA3b XEMOMETPUU U XUMUYECKON METPOJIOTUH.

MeToabl XeMOMETPHH.

KauecTBeHHBIN XUMHYECKUN aHAIN3 U €r0 MECTO B aHAJIMTUYECKON XHMMHHU.
CucremMa npociIeKMBa€MOCTH U3MEPEHUM B KAY€CTBEHHOM aHAIM3E.



40. I[IpyHIMIBI KOMIIBIOTEPHOU UEHTU(UKAUU COEITUHEHUN.

41. [IpuOnuxeHHbIe BBIYUCICHUS U 3HaYaIIle HUPPHL.

42. Cnoxenue 1 Beruntanue. [IpuHnnn okpyrieHus.

43. YMHOKEHHE U JCICHUE.

44. CnyyaliHasi, TMCKpPETHAs, HENPEPbIBHAS BEJIUYUHBI.

45. OyHKIMS paclpeieiCHUs CIIy4YalHOW BEJIMYHUHBI.

46. IITOTHOCTH BEPOSATHOCTU HETIPEPBIBHON CIIy4allHOW BETUYHUHBI.

47. HopmaneHoe pacnpeaeneHue. CTaHaapTHOE HOPMAJIbHOE PacipeacsICHUE.

48. Bbibopka Kak XapakTepHCTUKA CIIy4ailHOW BEJIMYUHBI.

49. Pacnpenenenue ciiydyaiiHOW BeanurMHbl CThIOJCHTA.

50. JoBeputenbHbIii UHTEPBAI. MaTeMaTUYECKOE OKHUIAHUE.

51. OcHOBHBIE OHATHS METPOJIOTUHU.

52. PazmepHble u Oe3pa3mepHble pU3nyecKre BETUYUHBI.

53. Tlpunnun enuHcTBa u3MepeHuil. EauHunbl Qusnueckux BeNWYMH. EAMHUIIBI
KOHLICHTPALIMH.

54. OcHOBHBIE MTOCTYNATHI METPOJIOTHH.

55. IloHATHS NOTPEUIHOCTU U HEOIIPEIEIICHHOCTH pe3yJIbTaTa U3MEPEHHUS.

56. CpeactBa M3MEpEHUN, METOJ U METOJAMKA BBIMOJHEHUS M3MEPEHUH (aHanu3a),
CyOBEKTHI U3MEPEHUSI.

57. Knaccudukaius u3MepeHui, uX pe3ysibTaToB U MOTPEIIHOCTEH.

58. COBOKYyIHBIE 1 COBMECTHBIE U3MEPEHUS.

59. Pe3ynaprar HM3MEPEHUM M €ro XapaKTEPUCTUKU: TOYHOCTh, IPABUIBLHOCTD,
IPENU3HOHHOCTh, HOBTOPSIEMOCTh (CXOJUMOCTD), BOCIIPOU3BOAUMOCTb.

60. Knaccudukamms mnorpemHocTed M3MepeHuil: abCOMI0THAasT U OTHOCHUTEIIbHAS
OTPEUIHOCTb.

61. Cratuueckasi U JUHAMUYECKas MOTPEIIHOCTb.

62. CylIHOCTb U MPOSBICHUE CIYyYaHBIX M CUCTEMATUUYECKUX MOTPEITHOCTEH.

63. CnyuyaiiHble BEJIMYMHBI W WX CBOWCTBA. JloBepUTENbHBIM HHTEPBAT U
JOBEPUTENbHASL BEPOATHOCTb.

Tabmuma 6
6. Pe3yabTaThl 0cCBOeHHsI YUeOHOI TUCIUILIMHBI, MOAJIeKAIHe TPOBEePKe

Pe3yabrarsl OcHoOBHbBIE TOKA3aTeH Buna
00y4eHus pe3yJbTaToOB 00y4YeHus OI[EHOYHOI 0
(KoMIeTeHIIMH) MaTrepuaJia

3HaHue obmux | OOyyaromuiicss 3HAaeT OCHOBHBIC TMOHATHS | Texymuit
MIPUHLIATIOB AQHAJUTUYECKOM XUMUHU, BIAJIEET METOJAaMU U | KOHTPOJIb,
COBPEMEHHBIX crocobamMu  XMMUYECKOTO aHalu3a. 3HAeT | TeCTHI,
XUMUYECKUX OCHOBHBIE pOOIIEMBI COBPEMEHHOM | KOJJIOKBUYMBI,
TEXHOJIOTUHA M aHauu3a | aHAIMTUYECKOW XMMHH, TOTOB K TBOpYECKOMY | AuddepeHnurans
MIOJTYYE€HHBIX NPUMEHEHUIO  TMOJNYYEHHBIX 3HAHUM  TPU | HBIA 3auer,
pe3yJIbTaToB, OCHOB | perieHr# MpodeCCUOHATLHBIX 3a/1a4 AK3aMeH
MexnyHapoaHoin
CHUCTEMBbI €IUHUIL
YMeHue ocBauBath | OOyyaromuiicss 3HaeT OCHOBHBbIE MOHATHS | Texyuuii
HOBBIE AQHAJUTUYECKOM XUMUHU, BJIAJICET METOJAMU U | KOHTPOJIb,




TCXHOJIOT'MYCCKHUEC CII0CO0aMHu XHMMHYECKOTO aHalJIu3a, INOHUMACT | TCCThI,

CXEMBbI, PEIICHUS ¥ | OCHOBHBIE  3aJaud  METPOJOTUU.  3HAET | KOJJIOKBUYMBI,
METO/IbI OCHOBHBIE POOIEMBI coBpeMeHHOH | auddepeHnnab
AHAJTUTUYECKOTO AQHAJTUTUYECKON XMMHH, TOTOB K TBOPUYECKOMY | HBIN 3auer,
aHaiu3a, UCIONB3YS | IPUMEHEHUIO  TOJYYEHHBIX  3HAHUM  TPHU | HIK3aMEeH
0a30Bble  3HAHUA IO | pEHICHUU MPOPECCUOHATBHBIX 3a/1a4

Kypcy

Bnanenue Metogamu | OOyyaromuiics 3HA€T OCHOBHBIE TMOHATUA | TeKylun
pacyeTa W aHAJIM3a | AHATUTUYECKONM XUMHUU, BIIaJIe€T METOJaMU U | KOHTPOJIb,

TEXHOJIOTHYSCKUX CcrocobamMyu XHMMHYECKOrO aHajaW3a. 3HAaeT | TeCTHI,
MapaMeTpoB YCTAaHOBOK | OCHOBHBIE POOIEMBI COBPEMEHHOM | KOJNIOKBUYMBI,
XUMHYECKOTO AQHAJTUTUYECKON XUMUM, TOTOB K TBOpueckoMy | muddepeHunmaib
MIPOU3BOICTBA NPUMEHEHUIO  TOJNYYCHHBIX  3HAHUM  TPHU | HBIA 3a4er,
pereHuun npodeccuoHaNbHBIX 3aJ1a4, | K3aMeH
KJaccuuKanuio U3MEpPeHUH, X pe3yIbTaTOB U
HOTPEUIHOCTEM.

s apdexTuBHON peanuzanuu I1eiedl U 3a1ad o0pa3oBaTeIbHOW MPOTrpaMMBbl, JJIs
BOTUIOIICHHUS KOMIIETEHTHOCTHOT'O TIOJIX0/Ia B TMPEMOAaBaHUU HCIIOJIB3YIOTCS CIICIYIONINE
oOpa3oBaTeIbHBIC TEXHOJOTHMM M METOJbl OOyUYCHUS: JICKIIUHA, CEMHHAPCKHE W
NPAKTHYCCKUE 3aHITHSI, CAMOCTOSTEIbHAs paboTa.

7. MaTepuajibHO-TEXHUYECKOE o0ecnevyeHne 1 CIUIIIHHbI
«MeToabl OlleHKH (PU3UKO-XMMHUYECKHUX U3MEPEeHHI».

st MaTepuasbHO-TEXHUYECKOTO obecrieueHus aucuuiuinHbl «IIpoGonmoaroroBka B
XUMHYECKOM  aHaJIM3€» HWMEeTCA  JIEKIIMOHHAs  ayJuTopus C  COOCTBEHHBIMU
MYJIbTUMEIUNHBIMU CPEJICTBAMM.

CtyneHTaM JOCTYHHBI pecypchl HH(GOPMAIMOHHO-TEICKOMMYHUKAIIMOHHOW CETH
«Muatepuer» KbBI'Y uepe3 HMHCTUTYTCKMM  KOMIBIOTEPHBIM  KJIacc, a  TaKkKe
00IIeyHUBEPCUTETCKHE OMOIMOTEYHBIC CUCTEMBI BBIX0/1a B IHTEpHET.

Komrmutekt y4uebHOM MeOenu, nHTEpaKTUBHAS JI0CKa, ayJIMO-BHJICO CPENICTBa, y4eOHO-
METOAMYECKasl  JIUTeparypa,  JOUJAKTUYECKHM  MaTepuall. [lomemenus  nns
CaMOCTOSTEIILHON PabOThl CTYACHTOB, OCHAIICHHBIE KOMIBIOTEPHOW TEXHHKON, UMEIOT
MIPOBOJIHBIC W OCCITPOBOJIHBIC (B TOM YHCIIE IMOCPEACTBOM crucTteMbl Wi-Fi) mogkimroueHus
kK cetn «/MHTepHeT» M oOecmeueHbl TOCTYIIOM B D3JEKTPOHHYIO HH(POPMAIMOHHO -
oOpa3oBaTelpbHyI0 cpeay opraHuzanuu. KoMmproTepsl 00beIMHEHBI B JIOKAJIbHYIO CETh U
UMEIOT JIOCTYN K JJIEKTPOHHO-OMOTMOTEYHBIM CHCTEMaM W OMOIHOTEeKaM COOCTBEHHOU
reHepanuu: Cucrema jokanbHOM cetu KBI'Y  mpenmocrtaBiasieT  BO3MOXKHOCTD
OJTHOBPEMEHHON PabOThl OOIBIIIOr0 KOJMYECTBA MOJIH30BaTEICH, KaK B JIOKAIHLHOM CETH
By3a, Tak W uepe3 cerb «UHTepHET» ¢ cobOmomeHneM TpeOoBaHW HHGPOPMAIIMOHHON
0€30MacHOCTH U pa3rpaHUYeHUEM J0CTyna K nHpopmaIumu.

DOneKkTpoHHas WH(OPMAIIMOHHO-00pa3oBaTelibHasl Cpelja OpraHu3aliu IMO3BOJISET
OCYIIIECTBUTH Pa0OTy O0YUAIOIIUXCS U3 000 TOUKH JOCTYIa, B TOM YHCJIE U3BHE By3a.

8. YueOHO-MeTOAMYECKOE O0ecTiedeHHe TUCHMIIIMHBI (MOTYJIA)
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Pacnpenesienne 0a/10B TeKylIero U pyoe;KHOro KOHTPOJIst

IIpuwioxenue 1

Ne Cymma 6annoe
n/ Buo konmponsa
" Oowan cymma | 1-a mouka | 2-a mouxka | 3-a1 mouka
Hocewenue 3anamuii 00 10 6annoe 00 3 0. 00 30. 00 4o.
Texkywuii KonmpoJiv: 00 30 o6annos 0o 10 o. 0o 10 o. 0o 10 o.
Omeem na npakmuyeckux | om 000l86. | om 000 66. | omOoo66. | omOOodo6
3anamuax 0.
Bovinoanenue
CAMOCMOAMENIbHBIX
3a0anuii (pewienue 3aoau, om0 00126. | om00046.| om0oo46 | om(oo4
Hanucanue pegepamos, o
00Knao, rcce )
Pyoesxncnotit Konmposp 00 30 b6annoe 0o 10 o. 0o 10 o. 0o 10 o.
TECTUPOBAHHE ot 0- mo 90. ot 0- 1o 36. | or 0- mo 30. ot 0- no
30.
KOJUIOKBUYM ot 0 no 216. or0go76. | or0mo70. or 0 o 7
0.
Hmozo cymma mexkywie2o u
Pyber;cno2o KoHmpoasa 0o 706annoe 00 230. 00 230 00 240




IIpwioxkenue 2
Kpurepuu oueHKkH KauecTBa OCBOCHHMS JUCHMIIUHbI
«MeToabl OLIEHKH (PU3UKO-XMMHUYECKUX U3MEPEHUI»

bamsr
o . | Pesynbrar TpebGoBanust ypoBHIO CHOPMHUPOBAHHOCTH
(perTUHTOBOM .
OCBOCHUS KOMITETEHIUI
OLICHKH)
3auteHo | OOyuaromuiicsi OCBOWJI 3HAHUS, YMEHHS U HaBBIKH
(6e3 BXOJSIIME B COCTaB KOMIIETCHIIMH: CIIOCOOHOCTH
62-70 OpoLeAyphl | IPUHUMATh pEHIEHUS B CTAHJIAPTHBIX CHUTYyalusiX,
caayu Opatb Ha ce0s OTBETCTBEHHOCTh 3a PE3yibTaT
3a4eTa) BBITIOJIHCHUS 3aJJaHU
3auTeHo OOGyuaronuiics TPOSIBISET KOMIIETCHIIMU, HO HE B
(c MOJIHOM O0BEME BXOJSIIMX B MX COCTaB JICHUCTBUH.
. | OOydaromuiics  MOXeET ONyCTUTh  HEKOTOPHIC
36-61 poLEypOid Y1 AOTLY p
A HETOYHOCTH, HErpyOble OINMOKU, 3aTPyAHATHCS B
sauera) U3JIOKEHUH MaTepualia, HO TMPaBUILHO OTBEYATh Ha
3a/1aBa€MbI€ €My BOIPOCHI.
MeHee 36
He 3auTeHo | Kommerenmus He copMupoBana
0ayoB

«3aumeno» BbICTABIAETCA OOydYaroneMycs, MPOJEMOHCTPUPOBABIIEMY TOJTHOE,
BCECTOPOHHEE, OCO3HAHHOE MPABWIBHOE 3HAHUE MPOrPAaMMHOIO Marepuaja H
U3JIOKUBIIIEMY OTBET JIOTHYHO, TPaMOTHO, YOEAMTENbHO, T'OTOBOTO K JajibHEHIIEeMy
npodeccuoHaIbHOMY COBEPIICHCTBOBAHUIO.

[Ipu oTBeTe OOyUaKOMIUKCA MOXKET JAOMYCTUTh HEKOTOPbIE HETOYHOCTH, HErpyObIe
OIIMOKH, 3aTPYAHSATHCSA B CaMOCTOSTEIBLHOM M3JIOKEHUU Marepuana, HO MPaBUIBHO
OTBEYaTh Ha 3aJ]aBa€MbI€ €My BOIIPOCHI, B PE3YyJIbTAaTE€ HABOJAIIUX BOIPOCOB C MOMOUIBIO
IperoaBaTes UCIPABIATh TOMYIEHHBIE OMMOKA U HETOYHOCTH.

«He 3aumeno» wmoxeT OBITh BBICTABICHO OOydYammeMycs, OOHAPYKHUBIIEMY
HEIMOJIHOE, HEOCO3HAHHOE 3HAaHWE Y4YeOHO-TPOTPAMMHOTO MaTepHala, JOMYCKaIIIeMy
rpyOble OIMOKHA, HECIOCOOHOMY CaMOCTOSITEIBHO W3JIOXKHTh OTBET Ha BOIPOC,
OTBECUAIOMIEMY HEMNPABWIBHO WM HE [JAlOMIEMy OTBET Ha 3aJaHHbIC BOIPOCHI.
JleMOHCTpUPYEeMBIii ypOBEHb 3HAHUW HE MOXET OBITh MPHU3HAH JIOCTATOYHBIM JIJIS
nmpoecCHOHaTBHOM AESITETEHOCTH.
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