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1. Hesab 1 n1aHUpPyeMble Pe3yJbTAThl 0CBOECHHS JMCIHUIIUHbI

[{enpro OCBOEHUS TUCHUTUINHBI SBISIETCS (POPMUPOBAHUE CIEAYIONUX KOMITETEHITHIA:

OIIK-1. CnocobeH aHanM3UpOBaTh W HHTEPIPETHUPOBATH PE3YJIbTAThl XUMHUYECKHX
IKCIIEPUMEHTOB, HAOIIOICHHIA U U3MEPECHHI B Pa3IMYHBIX 00JaCTSIX XUMHUU.

PesynpTaTramu ocBOEHUS NUCUUIUIMHBI SIBISIOTCS CIEIYIONINE WHANKATOPHI JOCTHXKEHUS
KOMIIETEHLIH:

POOIIK 1.1 3naet TeopeTnyecKkre OCHOBBI HEOPTraHUUYECKOW, OPTraHNIECKOM, (PU3UIECKOI
U aHAIMTUYCCKOW XMMHH, TIPUMEHSET UX MPH PEIICeHUH NMPO(EeCCHOHANBHBIX 3a7ad B JAPYTUX
00JacTsIX XUMHH.

POOIIK 1.2 VYmeer cucreMaTu3upoBaTb M  HMHTEPHPETUPOBATH  PE3YJIHTATHI
9KCIIEPUMEHTOB M PAaCYETHO-TEOPETUUYECKUX PAOOT C HCMOJIb30BAHHUEM TEOPETHUECKUX OCHOB
TPAAUIIMOHHBIX U HOBBIX Pa3/iesIOB XUMUU

POOIIK 1.3 Ymeer rpamoTHO (hOpMYJIHMPOBATh 3aKJIFOUYCHHS M BBIBOJIBI IO PE3yIbTaTam
paboThI

2. 3aga4uy ocBOECHUS JUCIHUILIHHDBI

— IlomyuuTh 6a30BbIE 3HAHUA 110 CTATUCTUYECKOW 0O0pabOTKE pe3ysbTaToOB U3MEPEHMI,
UCTIBITAHUN M aHAJIN30B.

— Ilonyunth HaBbBIKM 00pabOOTKM pE3yJbTATOB C IOMOIIBIO ABTOMAaTHU3MPOBAHHBIX
POTrPaMMHBIX KOMITJIEKCOB.

— IIpuobpectn ymeHue MpOBOAUTH ATTECTAIIUIO METOIUK BBITTOJIHEHHS H3MEPEHUH.

— IIpuobpecTr HaBBIKU OLIEHKHU JIOCTOBEPHOCTH MOIY4aeMbIX PE3YyJIbTATOB 110
IrOpUTMaM OLIEHUBAHUS IIPU [IPOBEJIEHUH OIIEPATUBHOIO U CTATUCTUYECKOIO KOHTPOJISL.

— [To3HakOMHTBCS M yMETh pabOTaTh ¢ HOPMATUBHON JOKYMEHTAIMEH B 00J1acTH
CTaHJapTU3aLUHU U aKKPEIUTAL[UHN UCIIBITATEIbHBIX JJAOOpaTOPHIl.

3. MecTo 1ucuMILUIMHBI B CTPYKTYpe 00pa30BaTe/IbHOIl POrpaMMbl

Jucuunnuza otHocutes K bioky 1 «/luciuminna (Mogysn)».
JlucuuiuinHa OTHOCUTCS K 4acTh 0Opa3oBaTelIbHOW Iporpammsbl, (GopMmupyemoin
y4acTHUKaMU 00pa30BaTeNIbHbIX OTHOLIEHUH, SBISETCS 0053aTeNbHON I U3YUECHHUS.

4. Cemectp(bl) ocBOeHHMA U opma(bl) IPOMEKYTOUHON ATTECTALMH 10 JUCHHUIIJIMHE
Tpernii cemectp, 3aueT

UYerBepThill CEMECTp, 3a4ET

5. Bxoanble TpeGoBaHus VI OCBOCHUS AU CUMIIIMHBI

JUis  yCHEeIIHOTrO0 OCBOCHMsI JUCHUIUIMHBI TpPeOYIOTCS pe3ylnbTaTbl OOy4eHHUs 110
CIeyIOIMM AucuuIInHaM: «Marematuka» u « Mupopmaruka» (Bce paszaenbl COOTBETCTBYIOIINX

KypCOB).

6. SI3bIK peaau3anuu

Pycckuit

7. O0beM TNCUMILIUHBI

OO61mas TpyA0eMKOCTh TUCHUIUTHHBI COCTaBIsIeT 4 3.€., 144 yacoB, U3 KOTOPBIX:
-JIeKIu: 32 4.
-IpaKTUYeCKue 3aHsATus: 32 4.
B TOM YHCJIe TTPAKTHIECKas MOJATOTOBKA: 32 4.
O06beM caMOCTOSATENbHOM pabOoThI CTyIEHTA ONpeIeTeH YUeOHBIM IJIaHOM.



8. Coaep:xkanue TUCHUILIMHBI, CTPYKTYPHPOBAaHHOE 110 TEMaM

Tema 1. Xumunueckas MeTposiorus. 3ajadyd METOJOB MaTEMATUYECKOM CTATHCTUKH.
Knaccugukanus ommnbok nzmepenuil. ctounuku norpemHocreil. PaccMaTpuBaroTcsi OCHOBHBIE
3aJa4d METOJIOB MAaTeMaTHYeCKONH CTAaTHCTHUKU. POJb PyCCKMX YYEHBIX B Pa3BUTHH YUYEHHUS 00
u3MepeHusx. VICTOYHMKM MOTpelHOCTH pa3iMyHbIX METOJOB aHanu3a. [lokazarenn kadecTBa
M3MEPEHUI: TOYHOCTbD, IPaBUIIBHOCTh, BOCIIPOU3BOIUMOCTD, IOBTOPSIEMOCTD.

Tema 2. DieMeHTBl TEOPUU BEPOATHOCTH M MAaTEMaTUYECKOW CTAaTUCTHUKU. OCHOBHBIE
HOHSTHUSL Teopuu BeposiTHOCTU. CoObITHE U €ro BEpOSATHOCTb. CTaTHCTUYECKas BEPOSITHOCTh
co0bITUS. OCHOBHBIE TEOPEMBI TEOPUH BEpOATHOCTH. CyMMa U pou3BeieHre coobITuid. @opmyia
noJHOM BepoaTHOocTH. DyHKuUMs pacnpeaeneHus: auddepeHnnanbHas W UHTETPaIbHAS.
CraTucTuyeckue XapakTEepUCTHKM U3MepeHuil. Maremarndeckoe oxxupanue. Jlucnepcus:
reHepainbHas W BbiOOpouHas. Ee cBoiicTBa, 3akoH cioxeHHs OmHMOOK. CTaTHCTHUYECKOe
OTKJIOHEHHUE OT/EIBbHOTO onpezaenaeHus u cpeanero. OTHOCUTENBHOE CTaHIapPTHOE OTKJIOHEHHUE.
[Tpuemsbl pacyeTa cpeIHEro 3HAYEHUS U TUCIIEPCUU.

Tema 3. Teoperudeckoe pachpeneiicHHe CIyYaiHbIX BEJIMYMH. 3aKOH HOPMAaJIbHOIO
pacnpezneneHus. 3aKkOH HOPMHUPOBAHHOIO pacipeneieHus. JloBepUTENbHBIH MHTEpBal,
JIOBEPUTEIIbHAS BEPOSITHOCTD.

Tema 4. Cratuctuka TuHEHHOM cBs3U. CTaTUCTUYECKHE METO/Ibl TPOBEPKHU TUIIOTE3.
®ynkuus perpeccun. [Ipsmast perpeccus. [loctynatsl perpeccuonHoro ananusa. [Ipoepka
OJTHOPOJTHOCTH JUCTIEPCHUI, BOCIIPOM3BOIUMOCTH OpJMHAT M3MepsieMor ¢pyHKuuu. OneHka
apaMeTpoB MPSIMOI U UX NOTPEIIHOCTEH.

Tema 5. Meron HauMeHbIINX KBaapaToB. O1ieHKa runoTe3sl JuHeHocT. [loctpoenue
KOpHU0pa OMHUOOK JJIs pacCUMTaHHON psiMoil. CpaBHEHHE IByX KaTMOPOBOYHBIX IPaUKOB.
CpaBHeHue napaMeTpoB NPSIMON C TEOPETUYECKU OKUAAEMBIMU 3HAUEHUSAMU.

Tema 6. OOpaboTKa FIKCIIEPUMEHTAIBHBIX JAHHBIX C UCIIOJIB30BAHUEM ITPOIPAMMHOTO
obecrnieuenus MS Excel (cratuctuka Manbix BeiOOpok). CraTrctiuueckas 00padoTka
pe3yabTaToB aHanu3a. OleHKa paBHOTOYHOCTH U ITPABUIILHOCTH BBITIOJIHEHUS U3MEPEHUH,
WCIIBITAHUH, aHaIM30B. Haxoxk1eHne ypaBHEHHUS JIMHEHHON PErPECCUU, TOCTPOCHUE
KaJIMOPOBOYHBIX IPaUKOB, pacueT OMIMOOK MpH onpeeacHuH KodhOUIIMEHTOB JTMHEHHON
perpeccuu.

Tema 7. Ctatuctuka Oonpmux BeIOOpOK. [Tokazarenn kauecTBa USMEPEHUIH METOAMK
WCIIBITAaHUH, U3MEPEHUI U aHAIM30B. ATTECTalUsl METOIMK BBIIIOJIHEHHSI U3MEPEHUN,
ucnbITanuil ¥ aHanu3zoB. PMI™ 61—2010. T'ocynapcTBeHHast cucrema obecredeHus eIMHCTBa
u3Mmepenuil [lokasarenu TOYHOCTH, IPABUIBHOCTH., TPEIIU3NOHHOCTH, METOJIUK
KOJIMYECTBEHHOTO XMMHYECKOT0 aHayin3a. MeTo bl OLICHKH

Tewma 8. BaytpunabopaTopHblit oniepaTUBHBIA KOHTPOJIb. KOHTPOJIh CTAOUILHOCTH
pe3yJIbTaTOB aHaNK3a B (hopMe MePUOANYECKON MPOBEPKU MOAKOHTPOIBHOCTH MPOLETYPbI
BBINOJIHEHUS aHanu3a. KOHTpoJb cTaOUIbHOCTH pe3yIbTaTOB aHAIN3a B OpME BHIOOPOYHOTO
CTaTUCTHUYECKOTO KOHTPOJISI BHYTPUIA00paTOPHOM MPELU3NOHHOCTHU U MTOTPELIIHOCTH
pe3ynbTatoB aHanu3a. KoHTpoib cTabMIbHOCTH pe3yJIbTaTOB aHAJIN3a C UCIIOJIb30BAaHUEM
KOHTpOJbHBIX KapT PMI'-76-2014 I'ocynapcTBeHHas cuctemMa o0ecrieueH st eMHCTBA
u3MepeHuil. « BHyTpeHHHUI KOHTPOJIb Ka4eCTBA PE3yJIbTaTOB KOJIMYECTBEHHOI'O XUMHUUYECKOTO
aHaJIN3ay.

Tema 9. BHenpeHne cTraHAapTH30BaHHBIX METOIUK B JIAOOPATOPUH C yUETOM TpeOOBaHUN
P 50.2.060-2008.

Tema 10. AkkpenuTanysi UCIIBITATEIbHBIX JIAOOPATOPHIA.

Tema 11. MexnaGopatopuble cinuuntenbHble uensitanus (MCH)



Tema 12. O6paboTka 3KCIIEPUMEHTATBHBIX JAHHBIX C HUCIOJIB30BAHHEM MPOTPAMMHOTO
obecnieuenuss MS Excel (craructrka 605b1uX BEIOOPOK). ATTECTAINST METOAUK BBITIOTHEHUS

9. Tekymuii KOHTPOJIb N0 TUCHUIINHE

Texkymuii KOHTPOJb MO JUCHMIUIMHE MPOBOJUTCA IIyT€M KOHTPOJIA MOCEIIaeMOCTH,
BBIIIOJTHEHUS TEOPETUUYECKUX M PACUETHBIX JIOMAILHUX 3a/1aHUH, CITaYl OTYETOB I10 CEMUHAPCKUM
3aJ]aHUAM U (UKcUpyeTcs B (popMe KOHTPOIbHOM TOUKU B CEMECTpE.

- B Ha4yaJle U3y4€HUs JUCLMIUIMHBL, B 3 CEMECTPE CTYIEHThI ITOCELIAIOT JIEKIIUU U BBIIOJIHSIOT
IPaKTUYECKHE 3ajaBaHus 10 PelIeHuIo 3a1a4, 3anumatorcst CPC;

- IEPBBII cemecTp 00ydeHus (3 ceMecTp) 3aBepIaeTcs 3a4eTOM, IIPH STOM YUUTHIBAIOTCS
pe3yJIbTaThl TEOPETUYECKUX TECTOB U PEIICHUS] KOHTPOJIBHBIX IOMALIHUX 3a/1a4;

- B 4 ceMecTpe CTyAEHTHI IOCEIIAOT JEKIUHU U BBIIOJIHAIOT IPAKTUUECKHUE 3a/1aBaHuUs 110
peuienuto 3aaa4, 3anumatrorcsi CPC;

- 4 cemecTp 3aBEpILIAETCS 3a4ETOM, IIPU 3TOM YUUTHIBAIOTCS PE3YJIbTAThl TEOPETUUECKUX TECTOB
U pelleHUe KOHTPOJIbHBIX JOMAIIHUX 3a]1a4;

- JUIsl KOHCYJIbTallui IPEyCMOTPEHbI OYHbIE OOIIEHUS B ayAUTOPUH.

10. lops1ok NMpoBeAeHUs] U KPUTEPUH OLIEHUBAHUS MPOMEKYTOYHOM aTTeCTAIlUH

3aueT MPOBOTUTCS B NMUCHBMEHHOW TECTOBOW ()OpME M BKIIOUYACT JICCSITh BOIPOCOB.
CtpykTypa Oumiera COOTBETCTBYET KOMIIETEHTHOCTHOM CTPYKType IUCIUILUIMHBL. Bpems
noAroToBku 30 MUHYT.

3aueT NpoCTaBIAETCS TOJBKO MPU YCIOBUU CAAYU 4 OTYETOB IO CEMUHAPCKUM 3aJaHUSIM
(momarHee peureHue 3aaa4). Jlomaninue 3ajanus BKIIOYAIOT 4 3a1a4H.

JIBe 3amauM TEOPETUYECKOTO XapakTepa MpearojiaraloT CHHTETUYECKHUE OTBETHI B
pa3BépHyToii popme, mposepsromue POOIIK 1.1.

JIBe 3amauu NPAKTHUECKOTO XapakTepa MPeroyiaraloT CHHTETUYECKHE OTBETHl B
paseépuytoii popme, nposepsitomue POOIIK 1.2., POOIIK 1.3 IlpuBoguTcsi aHAJIA3 pELICHUS
MOCTaBJICHHBIX 3a7a4 ¥ KpaTKas MHTEPIPETaIUs OTYyYEeHHBIX Pe3yIbTaTOB.

Pe3ynbpTaThl IpOMEXXYTOYHOM aTTECTAIIMU 3aBUCST U YUUTHIBAIOT PE3yIbTaThl TEKYIIIETO
KOHTpOJIS (CAaya OTYETOB IO pelIeHUIo 33/1a4). O01ee KoIMyecTBO 0TUeTOB - 4. MakcumanbHoe
KOJINUECTBO 0alIoB 3a OTUETHI — 20, MUHUMAJILHOE 3a4€THOC KOJIUYSCTBO OamioB — 12.
Teopernueckoe TECTUPOBAaHUE MAaKCUMAJIBHO OolleHuBaeTcs B 10 6amioB, MUHUMAIBHO 3a4E€THBIN
6amn — 6 (60%). MakcumansHOE KOTUYECTBO 0aUIOB A MPOMEXyTOouHOH arrectaruu — 30,
MHHHMAJILHOE 3a4ETHOE KOJU4YeCTBO OajioB — 18.

IIpuMepHBbIii NepevYeHb TEOPETHYECKHX TECTOBBIX BONPOCOB:

1. Teoperudeckoe pacnpeseneHue CiydaiiHbIX BeIUMYHH. 3AKOH HOPMATbHOT'O pACIPe/IeICHNUS.
3aKk0OH HOPMHPOBAHHOTO pacrpezeiieHus. JlOBepUTEIbHBI WHTEpBAN, JIOBEPUTEIHHAS
BEPOSITHOCTb.

2. Meton HanMeHbBIINX KBaApaToB. OIEHKa TUIIOTE3bI IMHEHHOCTH.

3. ATTecTanusi METOJUK BBITIOJIHEHUS MU3MEPEHUH, UCTIBITAaHUN U aHanu3oB. PMIT 61—
2010. T'ocynmapcTBeHHass cUcTeMa OOecCIieueHus] eIUHCTBA M3MepeHuil [lokaszarenw TOYHOCTH,
MPaBUIBHOCTH., PEUU3UOHHOCTH, METOJAMK KOJIUYECTBEHHOTO XMMHUYECKOTO aHainu3a. MeToabl
OIICHKH

4. HaxoxaeHne ypaBHEHHsI JIMHEHHOW pErpeccHH, TMOCTPOCHHE KaIMOPOBOYHBIX
rpaduKoB, pacueT OMKMOOK MpU onpeeeHuH Ko GHUIIMEHTOB IMHEWHON PETPECCUH.

5. O 4eM roBopsIT NMpUBEACHHBIE TaHHbIEe TP aHanu3e kapt Lllyxapra.:

1) OnHa To4YKa BBINLIA 32 IPEEHT TSHCTBHS.

2) [leBsTh TOYEK MOIPSIT HAXOATCS 110 OJTHY CTOPOHY OT CpeIHEH JIMHUU.

3) lllects Bo3pacTarOnIuX WA YOBIBAIOIINX TOYCK TOAPSI/I.

4) lIBe U3 Tpex Mociea0BaTeIbHBIX TOUEK BHIILIH 32 MPEeIbl MPeAyPEKICHHS.



5) YeTslpe U3 MATH NOCIEAOBATEIBHBIX TOYEK BBIIIUIN 32 ITOJIOBUHHBIE TPAHUIIBI 30HBI
HNpEeRyNpPEXRICHUSL.

6) Bocemp mocnenoBaTenbHBIX TOYEK HAXOATCS 110 00EUM CTOPOHAM CpeJHEN JINHUH, U
BCC 3THU TOYKH BBIIIIH 34 TOJIOBUHHBIC I'PAHUIBI 30HBI IPEAYITPCIKIACHUA.

6. [laiite orieHKy paOoThI 1Ta0OpaTOPUH B KOHTPOJIUPYEMBIN TIEPHOJ TI0 TIpe yIaraeMoil
kapre [llyxapra?
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Pe3ynbTaTbl KOHTPOMNbLHLIX Npoueayp, MKr/am3

IIpumepHbIii nepeyeHb NPAKTHYECKUX TECTOBBIX BONPOCOB:

1. Haueprute rpaduku, COOTBETCTBYIONIHE ABYM JMHEHHBIM perpeccusix: y= a + bx,
y=bX u cpaBHUTE UX MEXKTY COOOI?

2. YTo HYXHO 3HATh JAJISl TOTO, YTOOBI BRIOpPATh TabnuyHble 3HaYeHus 111 G —kputepus?
3. MoxHO 11 110 F -KpUTepHIo OIeHUTh paBHOTOYHOCTH JIBYX CEpUil H3MEPEHUIA?

4. 3 —3TO BEpOSATHOCTD IOMAIaHUs CIIy4aliHOM BEJIMYMHBI B 3aJaHHBIA UHTEPBAJ

5. Yo sBisieTcs ciay4yaiiHOl BeITMUYMHONW B HOPMHUPOBAHHOM pacrpeaeaeHun?
6. Kak O1eHNTh MPONOPIHOHATBHYIO CHCTEMAaTHYECKYFO TOIPEIIHOCTD, €CIIH Y BAaC €CTh Cepusl
CTaHIapTHBIX 00pa3noB?

7. Yemy paBHa crernieHb cB000 bl f, B pacuerax koadduireHToB perpeccuu a u b?
8. Kakue Mepbl HaJ10 PEANPUHATH — €CITH OOHApY)KeHA CHCTEMaTH4ecKast
COCTABJISAIOLIAs] TOTPELTHOCTHU?
9. Haueprure rpaduk, ONMUCHIBAIOIINI HOpMATTLHOE pacipe/ielieHHe CTyYaiiHOW BETNYHUHBIL.

10.Yto Takoe MOBTOPSEMOCTh M BHYTPUIAO0OPATOpHAs MPELM3HOHHOCTD, MOKAKHUTE Ha CXEMe,

MPOBEUTE COOTBETCTBYIOIIME TUATOHAIN?
-

LT T Xw X X2 Xov e X Xpzo
oneparop Ne | onepatrop Ne 2 oneparop Ne L

IIpumepbl NPpAKTHYECKHUX 3a/1a4:
1. B oOpasme BOIbI ONpEeAeNsuid COJACpPKAHWE CBHUHIIA METOJOM HWHBEPCHOHHON
BoJIbTaMIiepoMeTpuu. [lomyunnu cneayroniyo cepuio 3HauyeHu i (MI‘/,Z[MS): 1,4:1,3;
1,5, 1,6; 1,4; 1,2; 1,7; 2,0; 1,3. Paccumrtath cpeanee 3HaueHue (X) u



JIOBEpUTENbHBIE TpaHUIbl (€) UIA CcoAepXaHUs CBUHIA NpPU JOBEPUTEIHHOMN
BepoaTHocTH (P) paBHOM 95% 1 99%.

2. B ycnoBusXx BOCHPOM3BOAMMOCTH B 5 1a0opaTopusix MpPOAHATU3UPOBAH
CTaHJApTHBIN o6paser ¢ koHuenTpanueii (¢ = 1 mr/mm?). TTomydeHs! pe3ynbTaTh:
(1,4; 1,0; 0.8; 1,2;) mr/mv°. Onpenennts: pa3dpoc pe3ysbTaTOB 0OYCIOBICH
HAIMYMEM CIy4YallHOH COCTaBJISIOIIEH IOTPEIIHOCTH JHOO MPHCYTCTBYET
cucremaruyeckas mnorpemHocts? Ecnu cucreMatuueckass MNOTPEIIHOCTh HE
3HauuMa Ha (poHe CIlydaifHOTO pa3dpoca MPOBECTH CTATUCTUIECKYIO 00padOTKY.

3. B ycrnoBusix NHOBTOPSIEMOCTH JBYMsI CTYJEHTaMH BBIIIOJIHEHBI JBE CEpUU
u3MepeHuit u nosydensl pesyiabratel. Cepus 1: 0,091; 0,090; 0,091; 0,092; 0,090.
Cepus 2: 0,097; 0,094; 0,096; 0,095 Bropas cepusi u3BMEpeHUN BBINIOJIHEHA C
WCIOb30BaHUEeM cTanapTa. OUEeHUTh MPaBUIbHOCTD BHITIOJIHEHUSI IEPBOU CEPUU
HU3MEpPEHHUI.

4. JlaHbl pe3ynbTaThl:

x: 1,0 20 3,0 40 5,0

y:20 26 33 38 45

Paccunrate koa¢dunmeHTs perpeccuu U omuoKy ux onpezaenenus. [locrpouts
IpsIMYIO JIMHEHHOU perpeccun y =a + b X

5. B nByx maboparopusix mpoBeJieH aHaIu3 OJHOT0 U TOT0 ke 00pasia JeTCKUX BOJIOC
(10 ner) mo pa3HBIM METOJMKAM Ha COJAEpKAaHME XUMHUYECKUX 3IJIEMEHTOB.
Pesynbratel npuBenensl B Tabnuue 1. Ilo omepaTMUBHOMY KOHTPOJIO OLIEHUTH
JIOCTOBEPHOCTh TMPOBOJAUMBIX AHAIM30B 110 TMOTPEHIHOCTH B CPAaBHEHHUH C
apOUTpaXKHOW METOAUKON. ApOuTtpaxkHoit Oyaem cuuTaTh MeTonuky MYK
4.1.1482—03 MVYK 4.1.1483—03.

MY 08-47/380 «Metonuka (METOJ) H3MEPEHMH MAacCOBON KOHIIGHTpAIlUU
3JIEMEHTOB B MPOOaxX BOJIOC METOJOM aTOMHO-MHUCCHUOHHOTO aHAJIU3a C IyTOBBIM
BO30OyKJIeHHMEeM  crekTpa». TI. ToMck (akkpeauToBaHHas  JabopaTopusi
MOHMUTOpPHHIa okpy:xatomeit cpeasl (JIMOC)

MVYK 4.1.1482—03 MVYK 4.1.1483—03. «OnpeneneHue XuMHUYECKUX SJIEMEHTOB
B OHOJIOTMYECKUX Cpelax M Tpernaparax MeETOJaMH aTOMHO-3MHCCHOHHON
CHEKTPOMETPUM C WHIYKTUBHO CBS3aHHOHM IJIa3MOM U Macc-CIIEKTPOMETPUHU C
WHJyKTUBHO CBSI3aHHOM Tu1a3mMoiiy» r. Mocksa (MHBUTPO)

11. YueOHO-MeTOaAUYECKOE O0eceueHne

a) DJIEKTPOHHBIN YIeOHBIH KypC MO TUCIUILUIMHE B AJIEKTPOHHOM yHUBepcutete « Moodlex»
- http://class.tsu.ru/m-course-26197.

0) OueHOuHbIE MaTepuaibl TEKYLIEr0 KOHTPOJS MU MPOMEXKYTOYHOM aTTecTaluu IO
JUCLUILINHE.

B) [l11an ceMuHapckux Mo JUCIHUIUINHE.

r) Meroandeckue yka3zaHus [0 OpraHU3aLUU CaMOCTOSITEIbHON paboThI CTYIEHTOB.

12. Mlepeyens y4yeOHOii TuTEpaTyphl U pecypcoB ceTu UHTepHeT

— OtMmaxoB B.J. MeTposorust KoJdM4ecTBEHHOTO0 XUMUYECKOT0 aHaIn3a (CTaTUCTUKA MaJIbIX
BbIOOPOK) (dacTh 1) Yuebnoe nocodbue. Tomck: PUO TI'Y, 2018. — 90 c.

— Ynaxosuu H.A. Matemarnueckast 00paboTKa pe3yIbTaTOB XMMUYECKOTO 3KCIIEPHUMEHTA:
VY4ebHO-MeToANYEeCKOe MOCOOHe IS JIEKIIMOHHOTO Kypca «Metponorus» Kazans:
M3parensctBo Kazanckoro (IlpuBomkckoro) denepansroro yuusepcurera, 2010.-200 c.
— CmarynoBa A.H. MeToabl MaTeMaTH4€CKON CTATUCTUKA B aHATUTUYECKOW XUMUU
PoctoB-Ha-/lony: 2012.— 321 c.

— Tepemenko A. I'. BHyTpuinabopaTopHblii KOHTPOJb Ka4eCTBa pe3yJIbTaTOB aHAIU3a C
UCIOJIb30BaHUEM J1abopaTtopHoil nHpopmanmonnoit cucremsl Tomck: PUO TITY, 2012.—
200 c.



— bonoTtiok B.A. [IpakTukyM 1 HHIUBUIYaIbHBIE 33JIaHUS TTI0 MATEMATHYECKOM CTAaTUCTUKE
M.dupext-Menua. 2012 .—200 c.

0) IOTIOHUTENbHAS JINTEpaTypa:

—TOCT P UCO 5725.1-2002 To4yHOCTH (IPaBHIBHOCTH M MPELU3UOHHOCTH) METOJIOB U
pe3yabTaToB u3Mepenuid. ['occrannapt/Poccun. —2002.

— PMI" 61—2010. 'ocynapcTBeHHast cucteMa o0ecredeHns: €AMHCTBA U3MEPEHUN
«ITokazarenu TOYHOCTH, MPABUIBHOCTH., IPEIIU3UOHHOCTH, METOJIMK KOJIMUYECTBEHHOTO
XuUMHYeckoro ananusa. Metossr orieakuy OI'VII "YHUUM" r. EkatepunOypr, 2010.
— PMI'-76-2014 I'ocynapcTBeHHast cucTeMa 00ecTieueHusl €IMHCTBA H3MEPEHUH.
«BHyTpeHHMII KOHTPOJIb KauecTBa Pe3yIbTATOB KOJMYECTBEHHOTO XUMUYECKOTO
ananmuza». OI'YII "VYHUNUM" r. ExarepunOypr, 2014,

— P 50.2.060-2008 I'ocynapcTBeHHas crucTeMa o0ecredeHns eUHCTBA H3MEPEHUM.
Pexomenpanus. Buenpenue cranaapTU30BaHHBIX METOAMK KOJIUYECTBEHHOTO
XMMHYECKOTo aHajusa B Jabopatopuu. IloaTBepkaeHre COOTBETCTBUS YCTAHOBICHHBIM
OI'VIT "VHUUM" r. ExarepunOypr, 2008.

— NCO/MDBK17025-2017 T'ocynapcTBeHHasi CUCTeMa 00ECIICUCHHMSI €TMHCTBA
u3mepenuii. HoBeie TpeOGoBaHUS K KOMIETEHTHOCTH UCTIBITATEIBHBIX M KATMOPOBOYHBIX
naboparopuii Bcepoccuiickuii HAy9HO-UCCIIEA0BATEICKUN HHCTUTYT CePTHPUKAITIN. —
2017.

B) pecypchl cetu HTEepHeT:

— IIporpamma «Origin Pro 8» mist craTucTHYECKON 00pabOTKU pe3yIbTaTOB, PEKOMECHIAINH
K UCIIOJIb30BAaHUIO ITPOrpaMMbl Ha caite: http//www.OriginLab. com;

— OpurunanbHbie porpammbl «Add-noise-vl.0» u «Titr-vl.0» mist 06paboTKH KPUBBIX
TUTPOBaHHMS, CO31aHHbIC Ha Kadeape noreHToM 3apyOunbv AT
Wurepuetpecypcesi:http://www.msu.ru/libraries/http://www.intuit.ru/department/calculate/int
romathmodel/ nanHbIi HHTEPHET UCTOYHKK — 3TO caliT lHTepHeT-YHUBEepcuTeTa
HNudopmanmonabix TexHOIOTHIA, HA KOTOPOM MPEICTABICHBI MAaTEPHAIIBI IO
MaremaruueckoMy MojaenupoBanuto, aBtop: FO.B. I'ybaps.

13. llepeyenb HHGOPMALMOHHBIX TEXHOJIOTHI

a) JIMIIEH3UOHHOE U CBOOOJIHO PACTIPOCTPAHSIEMOE MPOTPAMMHOE 00ECTICUCHHE:

— Microsoft Office Standart 2013 Russian: maker nmporpamm. Brirouaet npunoxenus: MS
Office Word, MS Office Excel, MS Office PowerPoint, MS Office On-eNote, MS Office
Publisher, MS Outlook, MS Office Web Apps (Word Excel MS PowerPoint Outlook);

— myOnuyHO ocTynHbIe o0navynblie TexHomoruu (Google Docs, SIlnaexc Auck u T.11.).

0) nH(hOpPMaIMOHHBIE CIIPABOYHBIE CUCTEMBI:

0) UHQOPMAIIMOHHBIE CIIPABOYHBIE CUCTEMBIL:

— DJIEeKTPOHHBIN KaTajuor Hayunon 6ubMoTeKH Ty -
http://chamo.lib.tsu.ru/search/query?locale=ru&theme=system
— DneKTpoHHas oubnmoreka (peno3uTopwuii) Ty —

http://vital.lib.tsu.ru/vital/access/manager/Index

— OBC Jlans — http://e.lanbook.com/

— OBC Koncynbrant cryaenra — http://www.studentlibrary.ru/

— ObpasoBatenbHas mardopma FOpaiit — https://urait.ru/

— 9BC ZNANIUM.com — https://znanium.com/

— OBC IPRbooks — http://www.iprbookshop.ru/

— YHauBepcuterckas unpopmarronnas cuctema POCCHUS — https://uisrussia.msu.ru/
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https://uisrussia.msu.ru/

— Enunas mexBenoMcTBeHHass WHGOpMaIMoOHHO-cTaTucTHdeckass cucrema (EMUCC) —
https://www.fedstat.ru/

14. MaTepuajibHO-TeXHHYECKOe 00ecneuyeHue

OO6yueHue 1o AUCHUIUIMHE «MeToabl MATEMAaTUYECKONW CTATUCTUKHU B XUMUH
ocyuiecTBIsieTcs Ha 6aze:

- IEKIIMOHHAS Ay IUTOPHUsI, OCHAIIICHHAs: 000pYyI0BaHUEM JJIs1 IEMOHCTpAIlUU
npe3eHTanuii u ciainos (ayautopuu Ne 311 6-ro yue6Horo kopnyca TT'Y);

- ayauropus Juist iposeeHust ceMuHapoB (Ne 405, koMIbIOTEpHBIN KIacce 6-T0 y4eOHOTO
kopnyca TT'Y).

15. Undopmanus o paspadoTunkax

OtmaxoB Bnagumup Wnbuy, TOKT. XUM. Hayk, mpodeccop, kadeapa aHAIUTUYECKOM
xumun xumudeckoro dakynsrera TI'Y, mpodeccop.



