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1. HOEJIN U 3AJAYN JUCHUIIVINHBI:

Heab: monmydeHWe CTyAEHTAMH 3HAHUH W HABBIKOB B 0O0JacTH TPUMEHEHUS METOJIOB
MaTeMaTHYeCKON CTAaTUCTUKU MPU MJIAHUPOBAHUH dKCIIEPUMEHTa, 00pabOTKe ero pe3yabTaToB U
(GbopMUPOBAHUHU AJCKBATHBIX SKCTICPUMEHTY BBIBOJIOB.

3amaun:

® O3HAaKOMHTb CTYJEHTOB XHMHYECKOro (akyibTeTa C MaTeMaTHYECKUMH METOJaMU
00paboOTKH PE3yIbTaTOB AKCIIEPUMEHTA,

® 3aKpenuTh HEOOXOAMMBIM NOHATHHMHBIM amnmapar, OCHOBHBIE 3aKOHBI pacIpelesIeHUs
CllyyaliHbIX BEJIMYUH,

¢ chopMupoBaTh yMEHHE OLIEHUBATHh MOTPEIIHOCTH W3MEPEHUH, HICTOUHUKU OIIUOOK IMpH
UCTIOJIb30BaHUH BHIOPAHHOTO METO/1a HCCIIEIOBAHMUS

e chopMupoBaTh yYMEHHE BM3YaJIM3UPOBATh HKCIEPUMEHTAIbHbIE [aHHbIE B Qopme
TabuLl, rpaMKOB, AMArpaMM U THCTOIPaMM

e JaTh NPEJACTAaBICHUE O MakeTe aHanu3a naHHbix MS EXxcel mis ogHodakTopHOro u
IBYX(aKTOPHOTO TUCIIEPCHOHHOTO aHaN3a

1. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOII BO:

2.1 JlucuunnuHa «XeMOMETPHUKa) OTHOCUTCS K 0a30BBIM IHCIUIUIMHAM BapUaTUBHOMN YacTu
(b1.B.05).
2.2 Jlng uzydeHus JaHHOW y4yeOHON AMCUMIUIMHBI HEOOXOIMMBI 3HAHUS, YMEHUS M HABBIKH,
(dopmEpyeMBbIe TPEAMIECTBYIOMIMMHA AUCIUIIMHAMHA, @ UMEHHO:
— «Maremaruka» (51.0.10),
— «JlomonuutenbHbie raBbl MaTeMatukn» (51.0.11),
— «Uudopmarukay (51.0.21),
— «Hudopmaruka u BerurcauTenbHas texaukay (b1.0.22),
— «Maremaruueckas Teopus skcriepumenta» (b1.B.02),
— «Ananuruueckas xumusn» (51.0.17).

2.3 TlepeueHb TOCHEAYIONMMX y4eOHBIX JMCHIUIUINH, JUISI KOTOPBIX HEOOXOIUMBI 3HAHUS,

YMEHUS U HaBbIKH, (hOpMUpyeMble JaHHON y4eOHON AUCIUIITMHOMN:

—  «®usnyeckas xumus. Xumuueckas tepmoanHamukay (51.0.23),

—  «Dusnyeckas XuMus. DIEKTPOXUMHUs. XUMHUYEeCKas KHHeTHKa U katanu3y» (61.0.23).

—  «®DU3UKO-XMMHS TTOBEPXHOCTHO-aKTUBHBIX BemecTB» (b1.B.J1B.02.02),

— «Mcnonbs3oBaHue xpoMaTorpaduu U 3EKTPOXUMUYECKUX METOJIOB B aHAJIN3€ 00BEKTOB
croxsoro coctasa» (b1.B.JIB.03.01),

— BBINOJIHEHUS KBATU(UKALNOHHBIX padoT U GOopMUpPOBaHUS TPO(HECCUOHATBHBIX
KOMIIETCHITNH.

VYyeOHast OUCHMIIMHA «XE€MOMETPHKa» 3HAKOMHUT CTYICHTOB C IMPHUKIAJHON Hay4dHOU
OTpacipl0 3HAHWM, BO3HMKIIEHM HA CTBIKE OKCIIEPUMEHTAIBHOM XWMHH M MAaTE€MATHKHU.
[loHnmMaHue  CyIIHOCTHM  JKCIEpPUMEHTAa UM  3HAKOMCTBO C  MeTOJaMH  00paboTKU
AKCIEPUMEHTAJIbHBIX PE3YJIbTAaTOB SBISETCS HEOOXOAMMOW YacThIO MOJTOTOBKU CHEIHMATUCTa-
XMMHKa, TOCKOJIbKY KaXJIOMY XUMHUKY B ITporiecce yueObl M paboThl HEOOX0IUMO KPUTHUYECKH
OLICHMBAaTh HMEIOLIMECS OJKCIEPUMEHTAIbHbIE JaHHbIE W3 JIMTEPATYPHBIX HMCTOYHHKOB,
palMOHATIBHO CIIAHUPOBATh CBOM 3KCIIEPUMEHT, 00paboTaTh MOITYy4YEHHBIE JaHHBIE U C YYETOM
MOTPEIIHOCTEH SKCIIEPUMEHTa KPUTUYECKHM OCMBICIUTh €ro pe3ysbTaThl U c(hopMyInpoBaTh
COOTBETCTBYIOIIUE BBIBOJIBI.



I11. TPEBOBAHUA K PE3YJIBTATAM OCBOEHUA JUCHUITJINHBI

[Ipouecc

OCBOCHHA JUCHUIIIINHBI

HampaBiIeH Ha (opMupoBaHue

KOMIIETEHIIUN

(amemenToB crneayrommx kommnereniuii) B coorserctur ¢ ®I'OC BO u OIT BO mo ganHomy
Hanpagnenuio noocomosku 04.03.01 «Xumusy, npoguis: meopemuueckas u NPUKIAOHASL XUMUSL.

Ilepeyens muIaHNpPyeMbIX pe3yJIbTATOB 00y4eHH S 10 JUCIUIIHHE, COOTHECEHHBIX €
HHIMKATOPAMH JOCTUKEHHs] KOMIIETEeHIU

KoMmnerenuus Nuauxaropsl Pe3yiabTaTsl 00yyeHus
KOMIIeTeHIN i
[IK-4 HTK 4.2 3HaTh: CIOCOOBI o0OpaboTku
Cnocoben o0pabaThIBaTh [Ipumensier npu 00pabOTKe | Pe3ysIbTaTOB  W3MEPEHHUH  TIpH
pe3yibTaThl padoT JAHHBIX CTaHIAPTHOE U MTOMOIIN IPOTPaMMHOTO

XUMHYSCKOM
HaIPaBJIECHHOCTH C
HCIOJIb30BaHUEM
CTaHJAPTHBIX METOJIOB U
METOIUK

OpUTHHAJIBHOE
porpaMMHOe obecrieueHue

obecrieueHuss W TpeOOBaHHA K
MeToAaM 00paboTKU

YMeTh: BU3yanu3upoBaTh
IKCIIEPUMEHTAIILHBIC TaHHBIC B
dhopme Tabmui, rpaduKoB,
JUarpamMM B TUCTOTPaMM

Baagers: MaTeMaTU4eCKUMHU
METOlaMu o0paboTku
pe3yslbTaToOB  JKCHEPHMEHTa, B
HYaCTHOCTH, IMPUMCHATH IIaKET

aHanu3a naHasix MS Excel.

IIK-5
Cnioco0eH ocyIIecTBIsATh
KOHTPOJIb KQ4€CTBAa ChIPhA,
KOMIIOHEHTOB H
BBITTYCKA€MOM TTPOTYKIIUU
XHUMUYECKOT0 Ha3HAYCHUS

HJ[K k5.3
Crnoco0eH OLeHUTh
MOTPEUTHOCTH N3MEPSIEMbIX
XapaKTEePUCTHK BEIIECTB U
MaTepHaJIOB, UCTOYHUKH
OLIMOOK MpHU
WCTIOIh30BaHUH
BBIOPaHHOTO METOa
WCCIICIOBAHMSL.

Baajgern. MaTeMaTHYeCKUMU
METOIaMH 00pabOTKH
PE3yJIbTaTOB SKCIICPUMEHTA

3HaTh: BO3MOKHOCTH U T'PaHUIIBI
IPUMEHUMOCTH BHUJIOB
MaTeMaTUYECKOro aHaJIN3a U
METO/1bI MJIAHUPOBAHUS
JKCIIEPUMEHTA

YMeTh: OLEHUTh NOIPEUTHOCTH
H3MEpSAEMBIX XapaKTEPUCTUK
BELIECTB U MaTEPUAJIOB,
HCTOYHUKHU OIINOOK MpHU
UCIIO0JIb30BaHUH BHIOPAHHOTO
METOJa UCCIICAOBAHUS




Tpya10eMKOCTH JUCHUIJIMHBI COCTABJIsIET 2 3aUeTHbIE eIMHUIBI, /2 Yaca,

IV. COAIEP’)KAHUE U CTPYKTYPA JUCHUITJIMHBI

®opMa NPOMEKYTOUYHOM ATTECTANUN . 3a4em

4.1 ConeprxaHue TMCUUILIHHBI, CTPYKTYPHPOBAHHOE 110 TEMaM,
€ YKa3aHHeM BH/I0B Y4eOHBIX 3aHATHII H OTBEJIECHHOT0 HA HUX KOJHYECTBA aKaJleMHUYeCKHX YacoB

No i/t

Pasznen nucuunuivHbl/ TEMBI

Cemectp

Buzpsl yaeOHOW pabOThI, BKITFOUAs

CaMOCTOSATENIbHYIO paboTy 00yJaromuxcs u
TPYAOEMKOCTh

(B wacax

)

KonrakTHas paboTa npemnoaaBaTess ¢

o0y4armuMucs

Jlexun

IIpakTuueckue
3aHSTHSA

KCP +
KOHCYJIbTallU1

CamocrosTe
JIbHasA

paboTta

DopMBI TEKYILETO
KOHTPOJISI
yCIIEBAaEMOCTH;
dopma
IIPOMEKYTOUHOMN
aTTecTaluu
(no cemecmpam)

Beenenue. IloHsATHA 0 TIIaHE OKCIICPUMCHTA

2

Nsmepenune GpuU3NKO-XUMHUUECKUX BEJIMUNH

VYeTHBIM onpoc,
CaMOCTOSATEIIbHBIE
3aaHusl, KOHTPOJIbHAS
pabota

DJIEMEHTHI MATEMAaTHYSCKON CTaTUCTHKHU

VYerHbIM onpoc,
CaMOCTOSATEIIbHbBIE
3alaHuA, KOHTPOJIbHAsA
pabota

DJIEMEHTHI JUCIIEPCUOHHOTO aHAIN3a

VYerHbIl onpoc,
CaMOCTOSTEIIbHBIE
3a/laHus

OCHOBBI KOppCIEINUOHHOTO U pErpECCUOHHOTO
aHalIn3a

YcrHBIM onpoc,
CaMOCTOATCIBbHBIC
3aJaHusd, KOHHOKBI/IYM




Bunsr yaeOHOI paboThI, BKITIOYas DOpPMBI TEKYILEro
CaMOCTOSITENIbHYIO paboTy 00yyaroumxcs u KOHTPOJIS
§ TPYAOCMKOCTD YCIIEBAEMOCTH;
Ne i/m Paznen nucuumninHbl/ TeMbI g (B yacax) dopma
3 5 IPOMEKYTOUHOM
KonTaktHas pabora mpenogaBatensic p £
6 = U aTTecTaluu
00y4aromuMucs S
yHaom D &8 3 (no cemecmpam)
YcrHblii onpoc,
6 Kpatkuit 0030p MHOTOMEpPHBIX METO/IOB aHAIN3a 5 3 4 - 2 CaMOCTOSITEIIbHBIC
3a/1aHusl, KOJJIOKBUYM
YeTHbII onpoc,
7 [TpakTHyeckuii aHanu3 SKCIePUMEHTAIbHBIX 5 3 5 3 4 CaMOCTOSITENIbHBIE
JTAHHBIX 3aJaHus, KOHTPOJIbHAS
pabora
HToro yacon 5 18 36 3 15 3auer
4.2 TInaH BHeayAUTOPHOIi CAMOCTOSITEIbHOI PadoThl 00y4aOLIMXCSI 110 AUCHHIIIHHE
CamocTosTenbHas pabora o0yJaronmxcs V4eOHO-MeToIIecKoe
Cemect Haspanue paszaeina, TeMbl C 3aTparsl OneHouyHoe obecrieueHne
3 OKH )
P P ’ Bun camocrositepHOM paboThI P BpEMEHU CpeACTBO CaMOCTOSATENbHOH PaboThl
BBIIIOJIHCHU S
(dac.)
N3mepenue gpusuko- Cum. Ne 1 B crinicke
CamocTosiTenbH .
5 XUMHYECKUX BEIINYHNH Pemrenue 3amay mo reme 1 PEKOMCHIAYEMONU
bl€ 3aJJaHNUS.
JUTEpaTyphl
Nsmepenue pusnko- 1. Cm. cricok OCHOBHO#M
XUMHUYECKHX BEJINYUH - . JUTEpaTyphbl
OJITOTOBKA K KOHTPOJILHOHM paboTe 1o
A P P KontponbHas 2. CMm. 1 Nel, Ne 2 u Ned
5 Teme «/3mepenne PrU3NKO-XUMUUECKUX 2
pabota B CIIUCKE
BEJTMYIH .
peKOMeHyeMon
JUTEPATYPHI




CamocrosiTenpHas paboTa 00yJaronuxcst

y‘-Ie6HO-MeTO,Z[I/I‘{CCKO€

Cemectp HazBanue pasnesna, TEMBI C 3anaTLI OrneHouHOE obecneyenne
s OKH o
p ’ Buj camocrosiTennsHOM pabOThI b BpPEMEHHU CPEICTBO CaMOCTOSATENLHOH PAOOTEI
BBIIIOJIHCHUA
(uac.)
DeMEeHThl MaTeEMaTU4YECKON Cwm. Ne 1 B cnincke
CamocrosTensH .
5 CTaTUCTUKU Pemtenue 3amay mo reme 1 PCKOMCHIyEMOU
b€ 3aJaHusl.
JIUTEpaTyphbl
DNeMEeHThI MaTeMaTHYeCKOM 1. CM. cIIMCOK OCHOBHOM
CTaTUCTUKH [ToaroroBka Kk KOHTPOJILHOMU paboTe Mo JUTCPaTyphl
N Kontponbnas
5) TeMe «JIEMEHTBI MaTEMaTUIECKOM 2 aGota 2.CM.NeluNe3s
CTaTUCTUKI P CIIUCKE PEKOMEH1yeMOit
JUTEpaTyphl
DNEeMEHTHI TUCTIEPCUOHHOTO Camocrostensy | Cm. Ne 1 B criucke
5 |aHayiM3a Pemenue 3ana4 no teme 1 bI€ 3a/IaHUS. peKoMeHayeMoi
YeTHBIN OIPOC. | TUTEpATypHI
OCHOBBI KOPPEISAIIUOHHOTO U - 1. CM. ciucoK OCHOBHOM
OJITOTOBKA K KOJIJIOKBH o TemMe
perpeCcCCHOHHOr0 aHaJIM3a A yMy CoOecenoBanue | JIUTEPATYpPHI
«ONEeMEHTHI TUCTIEPCUOHHOTO aHAIN3a
5 2 B (popme 2. CMm. Ne 3 B criucke
Y OCHOBBI KOPPEJSIITUOHHOTO U .
KOJUIOKBHYMa pPEKOMEHTyeMOit
PErpecCUOHHOIO aHATTN3a
JUTEPaTypPBI
Kpatkuii 0030p MHOTOMEpHBIX 1. CM. cIIUCOK OCHOBHOM
METOOB aHAJIN3a IToaroroBka K KOJUIOKBUYMY OIIPOCY I10 CoOecenoBanue | TUTEPATyphI
5 teMe «Kpartkuii 0630p MHOTOMEPHBIX 2 B (hopme 2. Cm. Ne 3 B crinicke
METO/IOB aHAJIN3a» KOJUIOKBHYyMa PEKOMEHTyeMOit
JUTEPaTypPhI
[IpakTnueckuit ananus Pemenne 3amau 1mo Teme, CamocrogrensH | CMm. Ne 1 B crincke
5 [PKCTIEPUMEHTANBHBIX JAHHBIX | TOJTOTOBKA K KOHTPOJILHOH paboTe 1o 4 bI€ 3aJ1aHus, pEKOMEHTyEMO
teme «lIpakTnueckuii aHanu3 KonTponbhas JINTEPATYPBI
SKCIEPUMEHTAIbHBIX TAHHBIX) pabota
OO6m1ast TpyI0EMKOCTh CAMOCTOSITEILHOM paOOTHI TTO TUCIUIUIMHE (Jac) 15
Brogxker BpeMeHH caMOCTOATEIbHOM PadoThl, IPe1yCMOTPEHHbIN Y4eOHbIM IIJIAHOM 15

JUISL TAHHOM JUCHMILIHHBI (Yac)




4.3 ConepixaHue y4ueOHOTro MaTepuasa
Conep:kaHue pa3aesioB M TeM TUCIUTIIHHBI

1. BBenenue. [IoHSITHSA O TUIaHE IKCIIEPUMEHTA

[Ipenmer, 3amaunm u mpobiembl Kypca «Xemomerpukay. lloHsTue 3KcrepuMeHTa u
KJaccu(uKanus SKCIepuMeHTOB. MaremaTtndeckas MoJielib 00beKTa uccienoBanus. OCHOBHBIE
Tambl MPOBEACHUS SKCIIEPHUMEHTa M KJIaCCH(PHKAIMA SKCIECPUMEHTAIbHBIX 3a1ad. [lapamerpsl
ontumu3anuu. GakTopskl, BIUAIONIME HA PE3YyIbTaT HIKCIIEPUMEHTA.

2. U3mepenue QpU3NKO-XUMHUYECKUX BeJTHYUH

OU3NKO-XUMUYECKHE BEIMYMHBI M MX Kiaccupukauus. M3mepenne u MeToqbl (THUIIBI)
u3Mmepenuil. Ilpusnakm wu mkanel. [lorpemiHocTH U3MEpeHHM, HX MPOUCXOXKIECHUE U
KJaccudukanus. 3anuch pe3yabTaTOB U3MEPEHUN U UX OKpyTieHue. MareMaTuyeckue 1eiCcTBuUs
¢ mnpubnumkeHHbIMU uyHuciaMu. [lorpemHocT u3MepuTenbHbIX mpubopoB. I[lorpemHoctu
byHKIMH TPUOIMKEHHBIX apTYMEHTOB.

3. DieMeHTHI MATEMATHYECKOI CTATHCTUKH

CrnyuvaiiHble BEIMYMHBI M HMX XapaKTEPUCTHUKU. 3aKOHBI PACHpPENETICHUS CIIydalHbIX
BennunH. BpiOOpKa M ee XapakTepuCTHKH. VIHTepBAIbHOE OIICHWBAHHE W JIOBEPUTEIBHBIN
uHTepBal. Teopust CTaTHUCTUYECKOrO BBIBOJA M IIPOBEpPKAa TIHUIOTE3 (CTAaTUCTHUYECKUX U

apaMeTPUUECKHUX ).

4. DJjieMeHTbI IUCTIEPCHOHHOI0 AHAJIN3a

O6H_II/IC CBCIACHU. HpHMep IIPUMCHCHU A O,Z[HO(I)aKTOpHOFO AUCIICPCUOHHOT'O aHAJIN3a.

5. OCHOBBI KOPPEJSIHHOHHOTO H PErPecCHOHHOT0 AHAIN3A

IloHsTHE O CTAaTUCTUUYECKON U KOppCJ’IHL{HOHHOﬁ CBS3U. Y CIIOBUSA MNPUMCHCHUSA U 3aaa4YU
KOppPCIIOUOHHO-PETPECCUOHHOI0 aHaJIN3a. HapHaﬂ JINHEMHas KOoppeirsiaus. CraTucTuyeckoe
HN3YUCHUC KOppCJ’IHL{HOHHOﬁ CBS3U. MeTo 1 HauMEHBIINX KBaJgpaToB.

6. Kparknii 0030p MHOrOMepHBIX METO0B AaHAJIM32

Crpareruss oOpaOOTKH MHOIOMEpHBIX JaHHBIX. DakTOpHBIA aHaNIW3. MeToJ TIaBHBIX
KoMIoOHEHT. [lonHbli ¥ 7ApoOHBIM  (QakTOpHBIM SKcrepuMeHTHl. KiacTepHblid  aHamus3.

JIMCKpUMWHAHTHBINA aHAJIU3.

7. IlpakTHYecKHil aHAJM3 IKCIIEPUMEHTAIBHBIX JAHHBIX

Busyanuzanuss maHHBIX M ¢GopMmaTbl HMX MPEJCTAaBICHUN: COCTaBJI€HHE TaOiMIL,
nocTpoeHue rpapukoB, auarpamMM U rucrorpamMMm. OleHKa TOYHOCTH  HM3MEpPEHHi,
pacnpocTtpaHeHue norpemHocreii. IlpoBepka pacnpeneneHuil, KpUTepHUil coraacust XU-KBaapar.
MeToap! cpaBHEHHUSI SKCIIEPUMEHTANIBHBIX TaHHBIX. KannOpoBouHbIe pOLIEypHI.



4.3.1 IlepeyeHb NPAKTHYECKHUX 3aHATHI 1 J1a00PaTOPHBIX padoT

Ne | Nepazmena u HaunMeHoBaHHE CeMUHAPOB, Tpynoemxocts OrieHOYHbIE Dopmupyembie
Ne TEMBI IPaKTUIECKUX U Ta00PaTOPHBIX paboT (uac.) CpEenCTBa KOMUCTCHLMH
/I | JMCIUILIHHBL
(MoyIsT)
1 2 3 4 5) 6
1 ITorpemrHocTH U3MEpPEHUN U UX 1 Yerabrii onpoc. | [TK-5.3
5 MIPOUCXOXKICHHE. 3aInCh CamocTtosaTenbH
pE3yJIbTaTOB U3MEPEHUN U UX bI€ 3aJIaHUS.
= okpyrienue. Pemenue 3agau
3 = Matemaruueckue 1eicTBUS C 1 Yerabiii onpoc. | [TK-5.3
= NPUOIMKEHHBIMH YU CIIAMHU. CamocTtosaTenbH
: Pemenue 3anay. b€ 3aJaHUS
4 E [TorpemHocTH U3MEPUTETBHBIX 1 VYeruoii onpoc. | T1K-5.3
3 npubopoB. Pemenue 3anad. CamocrosiTensH
2 bI€ 3aJIaHUS
S
7
o
5 E [MorpemnocTu GpyHKIMIHA 1 Yerusbiit onpoc. | [TK-5.3
= IPUOJINKEHHBIX apIyMEHTOB. CamocrosTenbH
0 Pemmenue 3anau. bI€ 3aJIaHUS
5
)
6 é Koutpoabnas padora Ne 1 no 2 Kontponbnas IK-5.3
teme «l3mepenne puznko- pabora
XUMHUYECKHUX BEITHYUH)
7 3aKOHBI pacrpeaeeHus 2 Ycrasiid onpoc. | ITK-5.3
= CITy4aifHbIX BenU4HH. Pemenue CamocrosiTensH
= % 5 3aj1a4. pIC 3aAHUS
8 =8 E NHTepBanpHOE OLICHNBAaHUE U 2 Yerasnii onpoc. | T1K-5.3
S E S JIOBEPUTEIIbHBIN HHTEPBAJL. CamocrosiTensH
;::; = E Pemenue 3anau. bI€ 33JIaHUS
9 g ° KonTpoabHnast padora Ne 2 o 2 KonTtponbHas I1K-5.3
= TeMe «IJIEMEHThI MaTeMaTHYECKOI pabora
CTaTHCTUKI
10 Pemenue 3amau Ha mpyUMEHEHUS 2 Ycrasii onpoc. | I[TK-5.3

DeMEHTHI

AUCTICPCUOHHO
T'0 aHalIu3a

OIIHO(paKTOpHOFO AUCTICPCUOHHOTO
aHaJIu3a.

CaMocCTOSTEIBH
pl€ 3aaHUsI




11 KoasoxkBuym Ne 1 o teme CobecenoBanue | [1K-5.3
«DJIeMEHTHI TUCTIEPCUOHHOTO B (hopme
aHaJIM3a U OCHOBBI KOJUTOKBUYMa.
= KOPPEJISALMOHHOTO 1
S s g PErpecCHOHHOTO aHATN3a»
=S
s g g
g < <
=2 o o — _
12 S 355 [TapHas nuHEHAS KOPPETAIIUS. VYeruoii onpoc. | I1K-5.3
& £ £ | Peuenne 3amau. CaMocTOSATENbH
; % % bI€ 3aJIaHUs
13| 28838 Meron HaMMEHBIINX KBAJAPATOB. Yernsiii onpoc. | T1K-5.3
= % % Penrenne 3amau. CaMocToSTEILH
O aa bI€ 3aJ[aHUS
14 KosstoxkBuym Ne 2 1o Teme CobecenoBanue | [1K-5.3
o g «Kpatkunii 0630p MHOTOMEPHBIX B (hopme
2 55 METOJIOB aHATN3a» KOJUTOKBHYMA.
© »
15| & £ & [Ipumepbl HUCTIOIB30BAHUS Yerusiii onpoc. | [1K-5.3
0]
= = g MHOTOMEPHBIX METOJIOB aHAIIN3a CamocTosTenpH
>
B 5 5 bI€ 3aJIaHUS
=
Q£ o
X = =
16 Busyanu3zanus JaHHBIX: TaOJUIIBI Yerasbrii onpoc. | [TK-4.2
CamocrosrensH | [1K-5.3
BIC 33JIAaHUS
< =
17 = Busyanu3zanus gaHHbIX: rpaduku VYeruoii onpoc. | [1K-4.2
=
= CamocrositenpH | [TK-5.3
S bI€ 3aJIaHUS
18 E Busyanuzanus qaHHBIX: Ycrabiii onpoc. | [TK-4.2
4 JUarpamMmbl U THCTOTPaMMBbI CamocrtosrensH | [IK-5.3
g BIC 33JIaHUS
19 g ITpumenenne npouenyp Yerabiit onpoc. | [TK-4.2
= 0HO(DaKTOPHOTO U CamocrtositenpH | [TK-5.3
= IBYX(aKTOPHOTO JTUCTIEPCUOHHOTO bI€ 3aJIaHUS
Q
2 aHanmu3a npu nomonm MS Exel
20 | o [IpoBepka pacnpeneneHui, Ycrabiii onpoc. | [TK-4.2
= KPUTEPUI COTIacus XU-KBaapar Camoctosrensn | I1K-5.3
= BIC 33JIaHUS
21 | £ KanuGpoBouHsble npouesypbl Yerabiit onpoc. | [TK-4.2
>
3 Camocrostensn | I1K-5.3
& b€ 3aJaHUS
=
22 | x KonTpouabnas padora Ne 3 no [IpoBepka [1K-5.3
teme «lIpakTudeckuii anammus KOHTPOJIbHOM
:Q: 11
OKCIIEPUMEHTATBHBIX JIAHHBIX ) paboTHI




4.3.2. IlepedyeHb TeM (BOMPOCOB), BBIHOCHUMBIX HA CAMOCTOSITEIbHOE H3YUeHH e
CaAaMOCTOSITEJILHOM PadOTHI CTYIEHTOB

Ne n/mt Tema 3ananue dopmupyemas NAK
KOMIETEHIIHS
1 N3mepenune pusnko- | IloaroroBka k KoHTponbHOI [IK-5 I1K-5.3
XUMUYECKHUX BenunH | padote Nel (cM. OnieHOYHBIE
MaTepHalbl Al TEKYIIETO
KOHTpOJIs1). Beimonnenue
CaMOCTOSITEJIbHBIX 3aJaHUN.
2 DJIEMEHTHI [Toarororka k KonTponasHOit [1K-5 [1IK-5.3
MaTeMaTUYECKOn pabote Ne2 (cMm. OuieHOUYHBIE
CTaTHCTUKH MaTepuaibl s TEKYIEro
KOHTpOJIs1). Beimonnenue
CaMOCTOSITENIbHBIX 3aJIaHUM
3 DIeMEHTbI Bemonnenue camocrosrensabix | [IK-5 [1K-5.3
JTUCTIEPCUOHHOTO 3aaHui
aHaym3a
4 OcHoBBI [ToaroroBka k komtokBuymy Nel | IIK-5 I1K-5.3
KOPPENSIIUOHHOTO U (cm. OtleHOYHBIC MaTEpUAIIBI IS
PErpecCUOHHOTO TEKYIIEro KOHTPOJIS).
aHanmm3a BeimonHeHne caMoCToATebHBIX
3aJlaHuN
3) Kpatkuit 0630p [ToaroroBka k koymokBuymy Ne2 | [1K-5 [1K-5.3
MHOT'OMEPHBIX (cM. OrieHOYHBIE MaTEePUAITBI IS
METO/IOB aHaJIH3a TEKYIIEr0 KOHTPOJIS).
BrimonHeHne caMoCcToATeIbHBIX
3aJaHui
6 [TpakTrueckuii ITonroroska k KonTponasHOI [1K-4 I1K-4.2
aHau3 pabote Ne3 (cm. OreHOYHbBIE IK-5 I1K-5.3
HKCIEPUMEHTANBHBIX | MaTepUalbl Ui TEKYLIEro
JTAHHBIX KOHTpOJIs). Beimonnenne

CaMOCTOSITEIbHBIX 3aaHUM.




4.4 MeToauyeckue YyKa3aHMsi 10 OpPraHuM3aluid CaMOCTOATEJbHOW PpadoThI
CTYAE€HTOB
CamocrosTenbHas paboTa CTYIEHTOB, CBsI3aHHAs C 3aKPEIJICHUEM TEOPETUYECKOTO
MaTepuaia B BUJE PELIEHUs 3a/1ad U MOJITOTOBKU K KOJUIOKBUYMaM M KOHTPOJIbHBIM paboTaM,
IIPOBOAUTCS BO BHEAYTUTOPHOE BPEMSI.

[TpumMeps pelieHus: THIOBBIX 3a/1a4 MPEACTABICHBI B PEKOMEHIYeMbIX Y4€OHBIX TOCOOUSIX

1. Camoiinos, H. A. Ilpumeps! u 3a1auu 1o Kypcy "MaTemaruueckoe MOJEINPOBAaHUE XUMUKO-

TEXHOJIOTHYECKuX mporeccoB” [DnexkrporHsiid pecype] / H. A. Camoiinos. - Mocksa : Jlanp",

2013. - Pexxum noctyna: ObC "UznatenscrBo "Jlawp". - Heorpanuu. nocrtym. - ISBN 978-5-
8114-1553-3.

4.5. IIpumepHasi TEeMATHKA KYPCOBBIX PadoT (MPOeKTOB) (npu Hanuuuu)

V. YHEBHO-METOIUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE
JUCIHUIIVIMHBI (MOYJIS)

a) OCHOBHasl JINTepaTypa

1. bepuxamsuiu, B.III. Ctatuctuueckas oOpaboTKa JaHHBIX, IUIAHUPOBAHHUE HKCIIEPUMEHTA U
ciydaiinpie mpouecchl [Tekcr : DnektpoHHbslii pecypc] : YueOHoe mocobue / B. III.
bepukamBwmm, C. I1. OcbkuH. - 2-¢ W3A., UCHpP. U JAOM. - DJIEKTPOH. naH.col. - Mocksa :
UznatensctBo IOpaiit, 2019. - 164 c. - (bakanaBp u maructp. AKageMUYECKHil Kypc). -
Pexxum nocryma: ObC "HOpaiit". - Internet access. - Heorpanuu. moctym. - ISBN 978-5-534-
09216-5.

2. Cwunnses, H.M. Teopusi muiaHupoBaHHUS SKCHEPUMEHTA M aHAIN3 CTATHCTUYECKUX JTAHHBIX
[Texct : DnexTpoHHBbIi pecype] : YueOnuk u npaktuky™m / H. M. Cugnses. - 2-e uzn., nep. u
Jom. - DnekTpoH. aaH.col. - Mocksa : U3parensctBo FOpaiit, 2019. - 495 c. - (bakanasp u
marucTp. AkageMmuueckuii kypce). - Pexxum noctyna ObC "HOpaiir". - Heorp. noctym. - ISBN
978-5-9916-2925-6

3. CwmarynoBa, A.H. MaremaTnueckoe IUIAaHUPOBAaHME OHKCIEPUMEHTA B METOJUUYECKUX
MCCJICIOBAHUAX aHATUTHUYECKOW XUMHH [ DJIEKTPOHHBIN pecypc] : yueOHoe mocodue / A. H.
CwmaryHosa, I'. B. ITamkosa, JI. U. bensix. - 3-¢ u3a., crep. - [b. m.] : Jlans, 2018. - 120 c. -
Pexxum noctyna OBC "Jlanp". - Heorpanuy. qoctyt. - ISBN 978-5-8114-2540-2

0) 10TOTHUTEIbHASI JIUTEPATYypa

1. Cawmoiinos, H. A. Ilpumeps! u 3a1aun o kypey "MarteMaTHuecKoe MOJIETMPOBAHNE XUMHUKO-
TEXHOJIOTHYECKUX TporieccoB" [DnexTporHsiid pecype] / H. A. Camoiinos. - Mocksa : Jlanp",
2013. - Pexxum poctyna: ObC "HUznatensctBo "Jlanp". - Heorpanuu. goctym. - ISBN 978-5-
8114-1553-3.

2. llpommn, B. WM. Amnanmu3 pe3yabTaToB HU3MEPEHUHl B OKCHEPUMEHTANbHOM (Qu3MKe
[DnexTponnsrit pecype] / B. U. Tlpommun, B. I'. Cunopos. - 1-e u3a. - [b. m.] : Jlans, 2018. -
172 c. - Pexxum nocryna ObC "Jlanp". - Heorpanuy. goctym. - ISBN 978-5-8114-2886-1.

3. Tpodumos, A. I'. Matemarnueckas craructuka [TekcT : DiaekTpoHHBIH pecype] : YdueOHOe
nocobue / A. I'. TpodpumoB. - 2-e uzn. - DnekTpoH. AaH.col. - Mocksa : M3maTenbcTBo
FOpaiit, 2019. - 259 c. - (YauBepcuretsl Poccun). - Pexxum noctyna 9bC "HOpaiit". - Heorp.
noctyt. - ISBN 978-5-534-08874-8.

4. 3aiinenp, AH. OmmOku u3MepeHuil GU3NYECKUX BEIHYMH [DIeKTpOoHHBIN pecype] / A. H.
3aiinens. - Mockga : Jlanp, 2009. - 112 c. : un., Tabn. - (YueOHuKH 17151 By30B. CriennanbHas



auteparypa). - Pexxum nocryna: ObC "UznarensctBo "Jlans". - Heorpanuu. gocrymn. - ISBN

978-5-8114-0643-2

B) epUOINYECKUE U3TAHUS (npU He0OX00UMOCMU)

I) CIUCOK ABTOPCKUX METOAMYECKHUX Pa3padoToK:

1. MaremaTtudeckass 00paOoTKa (PHU3MKO-XUMHUYECKHX JaHHBIX M pacyeThl Mo Tpadukam
[DnexTpoHHBI pecypc] : merton. yka3. / Upkyrckuit roc. yH-T, Hayu. 6-ka ; cocr. M. C.
Cycnos. - OBK. - Upkytck : UT'Y, 2010. - Pexxum gocryna: 9U3 "bubmmorex". - Heorpanuu.
JOCTYII.

2. beikoB, M.B. Martemarnueckas u rpadudeckas o0padboTka PU3NKO-XUMHUUYECKUX JaHHBIX
[Tekcr] : yae6. mocobue / M. B. beikos, /I. C. Cycnos, B. C. Tkau ; pem.: A. Y. Bunmsmc, U.
C. Ilerpymun ; Upkyrt. roc. yH-T, Xum. ak. - Upkyrck : U3n-so UT'Y, 2015. - 91 c. ; 20 cm. -
ISBN 978-5-9624-1292-4

)1) 6a31>1 AAHHbIX, I/IH(l)OpMaIII/IOHHO-Cl'lpaBO'lHI)Ie U IIOUCKOBbLbIEC CUCTEMBI
1. https://www.chemometrics.ru/ru/books/
HaHHHﬁ I/IHTepHeT HNCTOYHHUK — DOTO CaﬁT POCCHI}'ICKOFO XeMOMeTpI/I‘ICCKOC 06H_IGCTBa, Ha

KOTOPOM B OTKPBITOM JOCTYIIC MNPCACTABIICHDBI y‘~IC6HI>Ie rmocobus 1o XCMOMCTPUKE H
COBPEMCHHOC IIPpOIrpaMMHOC obecrneyeHue.

2. https://books.google.ru/books?hl=ru&Ir=&id=G8JMac7OCtAC&oi=fnd&pqg=P
P1&dg=Chemometrics+massart&ots=kFHkaOz71W&sig=RNivQBy54k4qcBF
OKH-
cBLVpw24&redir esc=y#v=onepage&gq=Chemometrics%20massart&f=false

I[aHHBIfI HHTCPHET UCTOYHUK — OTO CChLIKA Ha y‘leﬁHI/IK B 3JICKTPOHHOM BHJIC Ha aHTJINHACKOM
s3pike: Deming S. N. et al. Chemometrics: a textbook. — Elsevier, 1988.

VI. MATEPUAJIBHO-TEXHUYECKOE OBECIHEUEHUE JJUCIHUIIJINHBI
6.1. YueOHO-1a00paTOpHOE 000Py10BAHUE:

[lomemenuss 11 TpOBENEHUS  JIEKUMOHHBIX M MPAKTUYECKUX  3aHATH,
YKOMILIEKTOBaHHbIE HEOOXOIMMBIM 000PYJOBaHUEM U MTPUOOPHOI 0a30i, a UMEHHO:

— ayIOWTOpWH, OCHAIIEHHBIE MYJIbTUMEIUHHBIMH  CpPEICTBAMH, JJISI  TPOBEACHUS
ayIUTOPHBIX U TpakTUdeckux 3aHsaTuil (aya. 402, 426, 303); ayn. 5, 402, 426
obopynoBanbl MynbTUMenuiiHbIMU TIpoekTopamu (INFocus IN 105 (3D Ready),
HACTEHHBIMH KpaHamu, HOyTOykamu Samsung NP 300T5A-AOFRU.

— KOMIBIOTEPHBI KJIacC XUMHUYecKoro (akynprera. OOIIee KOJIWYECTBO —EIMHMIL
BBIYUCIUTENbHON TEXHUKH — 12 mT. MiMeeTcs IoKaJlbHas CETh.

6.2. IIlporpamMHoOe obecrievyeHme:

6.3. Texunuyeckue U 31eKTPOHHbIE CPEACTBA:


https://www.chemometrics.ru/ru/books/
https://books.google.ru/books?hl=ru&lr=&id=G8JMac7OCtAC&oi=fnd&pg=PP1&dq=Chemometrics+massart&ots=kFHkaOz71W&sig=RNivQBy54k4gcBFOKH-cBLVpw24&redir_esc=y#v=onepage&q=Chemometrics%20massart&f=false
https://books.google.ru/books?hl=ru&lr=&id=G8JMac7OCtAC&oi=fnd&pg=PP1&dq=Chemometrics+massart&ots=kFHkaOz71W&sig=RNivQBy54k4gcBFOKH-cBLVpw24&redir_esc=y#v=onepage&q=Chemometrics%20massart&f=false
https://books.google.ru/books?hl=ru&lr=&id=G8JMac7OCtAC&oi=fnd&pg=PP1&dq=Chemometrics+massart&ots=kFHkaOz71W&sig=RNivQBy54k4gcBFOKH-cBLVpw24&redir_esc=y#v=onepage&q=Chemometrics%20massart&f=false
https://books.google.ru/books?hl=ru&lr=&id=G8JMac7OCtAC&oi=fnd&pg=PP1&dq=Chemometrics+massart&ots=kFHkaOz71W&sig=RNivQBy54k4gcBFOKH-cBLVpw24&redir_esc=y#v=onepage&q=Chemometrics%20massart&f=false

VII.OBPA30OBATEJIBHBIE TEXHOJIOI'MHU

B mponecce uzydeHHs NUCLHUIUIMHBI «XEMOMETPUKA» YMUTAIOTCS JIEKLUH, IIPOBOAATCA
KOHTPOJIbHBIE PAa0OThI, KOJUIOKBUYMBI, Pa300p KOHKPETHBIX CHUTYyallUdi C MCIIOJIb30BaHUEM
MACCHBHBIX, AKTUBHBIX M HHTEPAKTUBHBIX (HOpM 00yUEHHSI.

Axmugnsie gpopmul 0b6yuenus. Ha mpakTHUECKUX 3aHATHIX, KOTOPBIE COCTABISIOT OoJiee
MIOJIOBUHBI OT KOHTAKTHOW pabOTHI, K&KABIH CTYJEHT MOMUMO COBMECTHOT'O PEIICHHUS! THIIOBBIX
3ajlay BBINOJIHSET MHIMBHyaJdbHOE 3aJaHue. Takoil BuA opraHusanuy o0yd4eHus: crocoOCTBYyeT
OPUOOPETEHUI0 HAaBBIKOB CaMOCTOSATENIBHOTO IUIAHMPOBAHUS OSKCIEPUMEHTOB U OLIEHKHU
NOTPEIIHOCTH  M3MEPEHMM. DBBINOMHEHHE CaMOCTOATENBHBIX 3aJaHUil Ha KOMIIBIOTEpE
dopmHpyeT yMeHHE NPOBOAMUTH MEPBUYHBIA aHAIM3 SKCIEPUMEHTAIbHBIX JAHHBIX C Y4E€TOM
3aKOHOB M 3aKOHOMEPHOCTEH, BH3YyalM3UPOBaThb IOJIYYEHHBIE JIaHHbIE, IPEICTaBIISAThH
pe3yJbTaThl OMBITOB C YKa3aHUEM JOBEPHUTEIBHOIO HHTEpBaja, I'paMOTHO (HOpMyIHpoBaTh
BBIBO/IbI.

3aKperyieHue TEOPEeTUYECKUX TIOJOXKEHUM XEMOMETPUKM IPOBOJUTCS B  BUJE
MHTEPaKTUBHOI'O O0Y4YEHUS — KOJJIOKBUYMOB, M BBIIIOJHEHUS PACUETHBIX 3aau.

HaumeHnoBaHHe TeM 3aHATHII C HCNOJIb30BAHHEM HHTEPAKTUBHBIX (opM 00ydeHuUst:

dopma / MeTtoapl Koma-Bo
Ne Tema 3anaTusa Bun 3anarusa
WHTEPAKTHBHOTO OOYYCHUS JacoB
IlonsaTug o miane
IKCIIEPUMEHTA.

1 MPaKTUYECKUE I'pynmoBas auckyccus 2
N3mepenue ¢pusuko-

XUMHUYECKUX BEINYNH
DJ1eMEHTHI

2 MaTeMaTH4eCcKOn MIpaKTUYECKHE I'pynmoBast auckyccust 2
CTaTUCTUKU
DJIeMEHTEI
JUCIIEPCUOHHOTO
aHaJIn3a U OCHOBBHI I'pynmosas muckyccus /

3 NPaKTUYECKHE py JEKY 2
KOPPEJALMOHHOIO U KOJUIOKBUYM
PErpeECCHOHHOTO
a”Ham3a
Kpatkuii 0630p

['pynmoBas auckyccus /
4 MHOT'OMEPHBIX METOJI0B MPaKTUYECKHE 2
KOJUIOKBUYM
a”Hajn3a
UToro gacos 8

VIII.OHEHOYHBIE MATEPHUAJIBI JISA TEKYIIETI'O KOHTPOJIS 1
MMPOMEXYTOYHOM ATTECTAIINA

Ouenounsie cpeacrsa (OC):

OneHouyHbIE CpeACTBa TEKYLIEro KOHTPOJds (OpMUPYIOTCI B COOTBETCTBUU C
[TonoxenueM o OalIbHO-PEHTHHIOBOM cHCTeMe YHUBepcuTeTa. HaszHadeHHe OIEHOYHBIX
CPEJICTB TEKYIIEro KOHTPOJIA - BBIABUTH Y 00yyaroumxcsa cOpMUpPOBAaHHOCTh KOMIIETEHIINH!

MartepuaJnbl 1Jis1 IPOBEACHUS TEKYIIEro H NPOMEKYTOYHOI0 KOHTPOJISI 3HAHUH
CTY/1€HTOB:



Ne Bun xontposs KoHnTpoaupyemblie TeMbI Komnerennuu,
(pasmensr) KOMIIOHEHTHI
KOTOPBIX
KOHTPOJIUPYIOTCS
1 Y cTHEI onpoc I1IK-5
poc, Beenenue. [Tougatuda o niane
CaMOCTOSITEILHBIC 3aJaHHUs,
6 3KcnepuMenTa. Msmepenue
KOHTpPOJIbHAsA paboTa
p p (DU3UKO-XMMUYECKUX BEITHYUH
2 VeIl onpoc, . [1IK-5
DneMeHThl MAaTEMATHYECKOM
CaMOCTOSITENIbHEIE 3aJaHu, CTATHCTHKI
KOHTpOJIbHAst paboTa
3 YcTHBIH onpoc, IIK-5
DJIEMEHTHI TUCTIEPCUOHHOTO
CaMOCTOSITENILHBIE 3aJaHUS AHAII3A
4 VYcrHblii onpoc, I1IK-5
OCHOBBI KOPPEIAIMOHHOTO U
CaMOCTOSITENILHBIE 3aJaHHUS,
PEerpecCUOHHOTO aHaIn3a
KOJJIOKBUYM
5 VeIl omnpoc, . [1IK-5
Kpatkuii 0630p MHOTOMEPHBIX
CaMOCTOSITENIbHEIE 3aaHu, METOIOB AHATH3A
KOJUIOKBUYM
6 VeIl onpoc, . [1K-4, [1K-5
[IpakTrueckuii aHaM3
CaMOCTOSITENIbHEIE 3aaHu,
SKCIIEPUMEHTAIbHBIX TAHHBIX
KOHTpPOJIbHAsI paboTa

JleMOHCTpPAllHOHHBbIE BAPUAHTHI KOHTPOJIbHBIX padoT
KonTtpoJsbHas padorsr Nel

1. CKOJIBKO 3Ha4Yalunux I_[I/I(i)p COACPIKUTCA B KAXKIOM U3 CICAYIOIINUX YUCECII:
a) 1331; 6) 0,1040; B) 5,000; r) 88-10; 1) 2-10%; ¢) 0,600-10°.

2. IIpousBecTu ykazaHHbIE JEHCTBUS C MPUOIMKEHHBIMU YUCIaMHU (YHCIIA JaHBI C TOYHOCTBIO 10
MOJIOBUHBI €IUMHUIIBI pa3psjia mocieHen 3Havaen nudpor):
a) (76,102 4+ 34,17) — (0,3546 + 6,25) X 10,13 =

—

6)In78,91+ 21,1415% — 4/ 17625,07 =

3. U3mepenne HanpsbKeHHs Ha COJTHEYHOM Oatapee paBHoro 1,25 B npoBoawmiu ¢ moMoIbio
ALIII ¢ norpemmHocTtsio 1,25%. M0XHO 1 cKa3aTh, 4TO OaTapes roJjHa K SKCIUTyaTalluu, eclid
COIJIACHO MAcTOPTHHIM JIaHHBIM HaIlpshKEHHE Ha OaTapee JOHKHO ObITh He Huxke 1,23 B.

4. PaccunTarh JaBJieHHE ra3a U MOTPEIIHOCTH €ro onpeieneHust (aOCOMIOTHYIO U
OTHOCHUTEIIbHYIO), eciii 00beM cocyna coctapmusieT 40,0 = 0,5 1, remneparypa 298,0 £ 1 K,
yYHHMBEpcaibHas ra3oBas mocrosiHHas pasHa 8,314 JIx/(monb-K), a KoauuecTBo BeliecTBa paBHO
120,0 + 0,1 mMonb. /]t Toro 4ToObI mosyuuTh AaBieHue B [la HeoOxoaumo niepeBecT 00bEM B
M.

KonTtpoabnas pabora Ne2

1. Tlpu mpoBemeHWH HEKOTOPOTO UCCIEAOBaHHUS ObUIa TMPOBEACHA CepUs H3MEpPEHUI
chepuueckux rpaHyn cuwimkarens. lns ciydaiiHeIM 00pa3oM BBIOpaHHBIX 13-Tu H3MepeHuit
OBLIM MOYYEHBI 3HAYeHHs TuamMeTpoB vactull (B mm): 1,19; 1,34; 1,28; 1,23; 1,55; 1,01; 1,72;
1,39; 1,64; 1,61; 1,49; 1,59; 1,77. Onpenenute cpenHee 3HaYCHUE JUaAMETPa dTUX YaCTH U JaiTe
noBeputTenbHb uHTEpBan (p=0,90) ¢ ydyeToM TOro, YTO INTAHTEHIUPKYIh (MHCTPYMEHT
U3MepeHus) uMeeT norpeurHocts u3mMepenus 0,01 mm.




2. Ha Bxoxe B 6-oif xopmyc UI'Y u3MmepstoT TemriepaTypy Tella 3aXOISIIMX CTYACHTOB. B
Ta0JINLE HI)KE IPUBE/IECHBI CIy4ailHO BEIOpAHHBIE PE3YJIbTAaThl U3MEPEHUI:

Temmnepatypa tena, °C 36,6 | 368 | 359 | 363 | 365 | 37,1 | 37,3
KosuecTBO CTYy1€HTOB, Y€l 100 53 20 74 33 15 3
Ornpenenure:

a) ¢ BEpOSATHOCTBIO 98% IOBEpUTENbHBIN HMHTEpBAJl CpeJHEl TeMIepaTrypbl Teila BO BCei
Ire€HEPAJIbHONW COBOKYITHOCTH,

0) ¢ BeposiTHOCTBIO 90% ompenenuTe TOBEpPUTEIbHBIA UHTEPBANI CPEAHEN TeMIlepaTyphl Teiaa BO
BCEH T€HEpaIbHOM COBOKYITHOCTH,

B) Ha CKOJIKO JIOBEPUTEIbHBIA HHTEPBAJ BO BTOPOM ciiydyae OyAeT OTIMYaThCsl OT UHTEpBasia B
nepsom?

KonTpoabHnasi padora Ne3
P(s)=As’+Bs*+Cs+D

S 0 1 15 2 2,5 3 3,5 4 45 5
P 10 50,1 39,58 15,4 23,68 33,6 57,78 100,9 149,5 256
3aganue:

1) IToctpoiite rpaduk 1o Toukam (Ha MIJLTUMETPOBOM Oymare).

2) Haiimute onpeaeneHHbIi nHTErpal B uaTepBase S ot 0 10 2,5.

3) [octpoiiTe KacaTenpHbIC ¥ ONMPEACITUTE U3 JaHHBIX rpaduKa UX ypaBHeHus (T.e. P=as+h,
HY)KHO HaiTH @ u D) B Toukax, co 3Ha4eHUsIMU S Om3kuMu K 1, 2 u 5. B oTBeTe yka3aTh TOYHBIC
KOOPJIMHATHI 3TUX TOYEK.

BOl'[pOCI)I JJIsl co0eceI0BaAHUA

KosunokBuyMm 1. Jj1eMeHTHI THCIIEPCHOHHOTO AHAJIN32a M OCHOBBI KOPPEJISIIHOHHOTO 1
PerpecCHOHHOT0 AHAJIN3A.

1. 3apmaum, pemaemple B JHUCIEPCHOHHOM aHaJM3€. XapaKTEpUCTUKA MEXIPYNIOBOH H
BHYTPUTPYNNOBOK aucnepcu. Uem o0ycioBieHa Bapualus I'PYNIOBBIX CPEAHUX BOKPYT
obero cpeaHero?

2. Kakas mapamerpuueckasi THIIOTe3a PUHIMAETCS B KAUYECTBE HYJIEBOH MPH TUCTIEPCHOHHOM
ananmze? Ilopsanok mpoBepkn 5TOM  rumore3bl. YTO Ha3bIBAIOT  JIHUCIEPCHOHHBIM
oTtHoieHneM? Kakoe BEepOosSTHOCTHOE paclpeieseHue MPUMEHSIOT JUIsl IPOBEPKU THIIOTE3bI
B AMcriepcMoHHOM aHanu3e? [lepeuncnure ero 4nciaoBble XapaKTEPUCTUKH.

3. [aiite ompenereHHe CTAaTHCTUYECKOM ¥ (YHKIMOHAIBHOM CBs3W. UTO Ha3bIBaIOT
KOPPEJALMOHHOM CBs13b0? [lepedncinre NpuYMHbBl BOSHUKHOBEHUS KOPPEISLIMOHHOMN CBSI3U
MEXy NMPU3HAKAMH.

4. Kakue 3aaun pemaeT KOppelsiMOHHO-PErpecCUOHHBIN aHanu3? B ueM 3akitouaeTcst CcyTh
METO/Ia HauMEHbIMX KBaapaToB? [IpakTHueckoe 3HaYEHUE MAPHON JTUHEWHOW KOPPEISIIUU.
Urto Ha3wIBalOT ypaBHEHHEM perpeccun? Jlaiite ompenenenue kodpuiimeHTa KOppesinm.
OCHOBHBIE 3Tallbl U3yYEHHsI KOPPEISIHOHHON 3aBucHMOcTU. Kakue 3amaum pemarorcs Ha

Ka)KJIOM drarne?

KosnokBuym 2. KpaTtkuii 0630p MHOrOMepHBIX METO/I0B aHAIU3A
1. Kak 3aBUCHUT YHCIIO ONBITOB OT BUJa MPUHUMAaEeMOW MaTreMaTudeckoi mojenu? Yem MOKHO
OOBSICHUTB IIUPOKOE PACIIPOCTPAHEHNE TTOJTMHOMHUAIBHBIX MOJIeNei?



2. JlaliTe oOmpeaeciieHHe IOJHOTO (aKTOPHOTO OSKCrepuMeHTa. UYTo XapakTepusyroT [ -
koad¢unmentsl? [lepeuncnure Tanbl MIAHUPOBAHUS M peaTU3alMK MOJIHOTO (PaKTOPHOTrO
JKcIepuMeHTa. YTo Ha3bIBalOT KOJUpOBaHueM (akTopoB? 3a4eM ero mpoBOIsT?

3. T'eomerpuueckoe MpeacTaBieHUE IUIAHOB THUIIA 2% . Kak MPOUCXOTUT (HOPMUPOBAHUS
MaTpHULIbl TUTAHUPOBaHU IKcriepuMeHToB? [locTpoiiTe MaTpuIily miIaHUPOBaHUS JIJIs TIJIAHOB
2%,2%2%,

4. CpoiicTBa MaTpUllbl IJIAHUPOBAHUS IMOJHOTO (PaKTOPHOTO AKCIEpUMEHTa. UTO Ha3bIBaIOT
pangoMu3anuen onsIToB? 3aueM ee npoBoAT? Kakne ombIThl Ha3bIBAKOT MapajlieIbHbIMUA?
Kak u ams yero npoBoAUTCS MPOBEPKa OAHOPOJHOCTU AUCIIEPCUH MAPAIIIEIbHBIX OMBITOB?
UYTto 03HauaeT MOHSATUE BOCIIPOU3BOIUMOCTH IKCIIEPUMEHTA?

5. Kak omnenutrs ommOky »skcrepumenta? Kakolh MeTon mpUMEHsSETCs TIpUH  pacyere
ko3 puimeHToB ypaBHeHUus perpeccuu? 3amumure Gopmyiay pacdera b-kod¢pUIIMEHTOB.
Uro Ha3bIBalOT B3aUMOJEUCTBHEM (PaKTOPOB U KAaK OHO YUUTHIBACTCS MPH IUIAHUPOBAHUU
MOJHOTO (haKTOPHOTO dKcrepuMeHTa? UTo HA3bIBAIOT B3aMMOJICHCTBUEM MIEPBOTO, BTOPOTO,
Tperbero u T.0. mnopsnaka? Kak omnpenensiercs 4YMCIO BO3MOXKHBIX B3aMMOJCHCTBUI
dakTopoB? CriocoObl MPOBEPKU 3HAYUMOCTH b-K03((HULIHEHTOB.

6. Uem mMoxeT ObITH 00YCIIOBIICHA HE3HAUMMOCTh K03 puineHToB ypaBHeHus perpeccun? Kak
U U1 4ero MpOBOJAUTCS MPOBEpPKa aJeKBAaTHOCTH YypaBHEHUS perpeccuu? UTo HA3bIBAIOT
IpoOHBIM (aKkTOpHBIM 3KcriepumeHTOoM? JlaiiTe ompeaeneHue IpOOHONM PEITUKUA MOIHOTO
(baKkTOPHOTO IKCIEPUMEHTA.

7. Tlopsmok muaHUpOBaHUS APOOHOTO (aKTOPHOTO 3KcrepuMeHTa. Kakue ruiaHbl Ha3bIBarOT
HACHIIECHHBIMU? SIBJICHNE CMEIIMBAHUS OILICHOK [3 -KO3(QPHUIIMEHTOB B IPOOHOM (haKTOPHOM
sKcrepuMeHTe. UYTO Ha3bIBaIOT TE€HEPUPYIOUIUM COOTHOILIEHHEM M  OIpPEAeSIONUM
KOHTpPacTom?

[IpomexyTouHass artecTanusi (3auem) MOXKET TMPOBOAUTHCA B  (opMe  YCTHOTO
cobeceT0BaHUs WM B BUJI€ TECTOBBIX 3a/IaHHUI C OTKPHITHIMU BOIIPOCAMH.

MNPUMEPHBINA CIIMCOK BOITPOCOB K 3AYETY:

1. Dxcnepument. [lalite ompeneneHue u KiacCUPUKAIUIO dKCIEepuMEeHTOB. Kakue Bompochl
pelaeT miaHupoBaHue IKcnepuMenTa? MaTemaTuyeckas MoJielnb 00bEKTa UCCIeI0OBAHUS.

2. dakTopbl U UX 00JacTh ompeseneHus. YTo Ha3bIBatOT PyHKIIMEH OTKIMKA U MOBEPXHOCTHIO
OTKJINKA?

3. OcHOBHBIE STambl W 33/Ja4d TMPOBEACHUS SKCIEPUMEHTAIbHBIX HccaenoBaHuid. [lapametp
ONTUMM3AIMK: OIpeNeJIeHHe U TMpeabsaBlsieMble K Hemy TpeOoBaHus. (OO00O0IIEHHBIHI
napameTp ONTUMHU3ALUU.

4. TpeboBaHus, IpeabsIBIsieMble K GakTopaM. YPOBHU (PAKTOPOB U MHTEPBAIBI BAPbUPOBAHUS
dakropoB. OrpaHudeHusi HEOOXOAUMBIE JJI Y4eTa MPU BHIOOpPE MHTEpPBATA BapbUPOBAHHUS.
3aBHUCHMOCTh KOJMYECTBA OIBITOB B OKCIEPUMEHTE OT 4YHcIa YpPOBHEH (HakTOpoB.
DaKTOpPHOE MPOCTPAHCTBO.

5. Dusuko-xumMuueckne BeTUYHHBI. OCHOBHBIE THUIBI (DU3UKO-XUMUYECKHX BEIHMYUH U HX
TUMbl. MeTOo1bl U3MEpEHUH.

6. Tlorpemnocts wu3mepenuit. Knaccudukanus mnorpemHocTeil. MaTtematuueckue MOJENu
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pe3yJsibTaTa U3MEPEHNUS U IOTPEIIHOCTH U3MEPEHMSL.
IIpencraBnenue pesynprara u3MepeHui. IIpaBuna OKpYIVIEHHS YHUCIIOBBIX 3HAYCHUU
pe3yibTara u3MepeHus. MareMaTHuecKue eHCTBUS ¢ MPUOIMKEHHBIMU YUCIIAMH.

@yHKIMS U IUIOTHOCTh  paclpeneieHusl  ciaydyailHoW  BeiauuuHbl.  OnpeneneHus
MaTEMaTUYECKOT0 OXHJaHUS M JUCIEPCUM ClaydalHOM BeaudyuHbl. OCHOBHBIE 3aKOHBI
pacupeneneHus Cly4alHOW BEJIIMYMHBI, IIPUMEHSAEMBbIE IPU IUIAHUPOBAHUU JKCIIEPUMEHTA.
HucnoBble XapaKTEPUCTUKU ITUX 3aKOHOB.

Onpenenenus reHepatbHON COBOKYMHOCTH U BBIOOPKH. XapaKTEPUCTHKH TOYCUHOW OLIEHKU
U KpUTEpUU €€ KauecTBa. MIHTepBanbHas OLEHKA U I0BEPUTEIbHBIA HHTEPBAIL.
Craructuueckas rumnotesa. Ilapamerpuueckue n Henmapamerpuueckue runoressl. Hynepas
TUIOTe3a. Y POBEHb 3HAYMMOCTH U 00JIACTh MPUHSATHS THIIOTE3HI.

CratucTudyeckuil KpuTepuil. MOITHOCTBIO KpUTEpHS. DTaIlbl MPOBEPKH runore3bl. Ommdkam
IIEPBOTO ¥ BTOPOI'0 POJIa, BEPOSITHOCTh UX COBEPILECHMUS.

3ajmava, penlaemas IpU MIPOBEPKE TI'MIIOTE3bl O 3aKOHE pachpezeneHus. Ponb kputepus
IInpcona npu NpoBEpKE TMIOTE3BI O 3aKOHE PACIPENCICHNU.

Kakue crarucrnueckue KpuTepuu NpUMEHSIOTCS MPU MPOBEPKE NapaMeTPUUECKUX TMIOoTe3?
OcHOBHBIE THUIIOTE3bl O BBIOOPOUHBIX CPEIHUX, MOPAJOK MX IMPOBEPKU. BrisgBieHue rpyObix
IIOTPEUIHOCTEN C UCIIOIb30BAHUEM ITAPAMETPUUYECKUX THIIOTES.

3amauyu, pelaeMble B JAUCIEPCHOHHOM aHAU3€. XapaKTepUCTHKAa MEXIPYNIOBOM U
BHYTPUTPYNIOBOM Jucrnepcuu. YeM o0ycioBiieHa BapHalysl I'PYNIOBbIX CPEIHUX BOKPYT
obmero cpeaHero?

Kaxkas nmapamerpudeckas TMIOoTe3a IPUHUMACTCS B KAYECTBE HYJIIEBOU IPU AUCIEPCHOHHOM
ananuze? Ilopsanok mpoBepku 3ToM rumnote3bl. JJucnepcruonnoe otHomeHue. BepositHocTHOE
pacrpeaeseHue, NPUMEHIEMOe I IIPOBEPKU TMIIOTE3bl B JUCIIEPCUOHHOM AaHAJIN3E, U €T0
YHCJIOBBIE XapaKTEPUCTHUKHU.

Cratuctuueckass M (yHKUMOHanbHas cBsi3u. KoppensunoHHast cBsizb.  [IpuuunHbl
BO3HUKHOBEHHSI KOPPEISILIUOHHON CBSI3U MEXKy MPU3HAKAMH.

3amauu, penraemMble KOppeIsuOHHO-PErPECCUOHHBIM aHaan30M. CyTh MeTO/1a HAUMEHBIINX
kBaAparoB. lIpakTmyeckoe 3HauyeHWE MApPHOM JIMHEWMHOW KOppEIsLHMH. Y pPaBHEHHE
perpeccun. Koagdunment koppensiun. ITanbl Uu3y4yeHus KOPPEISIIIHOHHONW 3aBUCUMOCTH.
3aBUCHMOCTh YKCia OMBITOB OT BUAA NPUHUMAEMON MareMaTH4eCcKON MoJenu. YeM MOXKHO
O00BSACHUTH IIMPOKOE PACIIPOCTPAHEHNUE MOJIMHOMUATIBHBIX MOJIENIEN?

[MonHblit  (akTopHBIA dKchepruMeHT. UYTo XapakTepusyoT [ -koddduimeHTs? DTarsbl
IUIAHUPOBaHMUST W peai3alliy TOJIHOro (hakTopHOro HsKcrnepuMmenTta. Koauposanue
(baxTopoB.

['eomeTpryeckoe npeacTaBICHUE TUIAHOB THIIA 2%, dopMHUpPOBaHUSA MATPUILIBI INIAHUPOBAHUS
AKCIEPUMEHTOB. MaTpully IIIaHUPOBAaHMS [ IJIAHOB 22,23 2%,

CBoiicTBa MaTpuIlbl IUITAHUPOBAHUS TOJHOTO (DaKTOPHOrO SKCHepuMeHTa. Pannomu3anus
onsIToB. [lapamnensHble omnbIThl. [IpoBepka OAHOPOMHOCTH JUCIEPCUHM IMApaAJUIEIBHBIX
ONBITOB. BOCIIPON3BOAMMOCTB IKCIIEPUMEHTA.

Onenka omubKKM HKcnepuMeHTa. Pacuer KO3(pQGUIMEHTOB YpaBHEHUS PETPECCHH.
B3aumopeiictBue (akTopoB M €ro ydyeT IMpH IUIAHHPOBAHUU TMOJHOTO (PaKTOPHOTO
JKCIIEpUMEHTa. B3anmMoneicTBHs mEepBOro, BTOPOrO, TPETbero M T.A. mopsaka. Kak
ONpeeNsseTcss YHUCIO BO3MOXHBIX B3auMojencTBuil ¢akTopoB? CrnocoObl MPOBEPKU



23.

24.

3HAUUMOCTH  b-k0dpdunmenToB. YemM MoxkeT OBITh O0OYCIOBICHa HE3HAYUMOCTH
K03 PHUIIMEHTOB ypaBHEHHUS perpeccun’?

[TpoBepka aneKBaTHOCTH ypaBHEHHs perpeccuu. JpoOHBIN (aKTOpHBIA SKCIEPUMEHT U
JIpOoOHAs PETUTHKH MTOTHOTO (PaKTOPHOTO IKCIIEPUMEHTA.

[Topsimox maHupoBaHUs APOOHOTO (PAKTOPHOrO 3KcrepuMeHTa. Kakue TiaHbl Ha3bIBAIOT

HACBIIICHHBIMHU? SIBJIEHHE CMEIIUBAHUS OIIEHOK [3 -K03(h(HHUIIHEHTOB B IpOOHOM (haKTOPHOM

JKCIIEPUMEHTE.
KOHTPACTOM?

Yro Ha3BIBAIOT FCHECpUPYIOIIMM COOTHOIICHHUEM MW OINPCACIIAOIINM

IINTAHUPYEMBIE PE3YJIBTATBI OBYUYEHUA IJIS1 ®OPMUPOBAHUA

KOMIIETEHLIUI

I/IH)IHKaTOPLI JOCTHIKCHUSA

PesyabTaTnl 00yyeHus

IIpouenypa oueHuBaHus

KOMIIeTeHIIUH (3HaTh, yMeTb, BJIA/I€Th)
[1K-4.2 3Haet: ciocoObl 00pabOTKH Brinosinenue
[Tpumensiet mpu 06paboTKe PE3yNIbTaTOB U3MEPEHUI TTPH CaMOCTOSITENIbHBIX

JTAHHBIX CTaHIIapTHOG nu
OpUTHHAJILHOE ITPOrPaMMHOE
o0ecrieuenne

TTOMOIITH IPOTPAMMHOTO
obecrieueHus U TpeOOBAHUS K
MeToAaM 00pabOTKH

3agaanii. CobeceqoBaHueE.

YMeeT: BU3yaIn3UpOBaTh Brimonnenue

IKCIIEPUMEHTAIILHBIC TAaHHBIC B CaMOCTOSITEIIbHBIX

¢dbopme Tabnun, rpaguKoB, 3ananuii. CobeceoBanue.

JTUarpamMM B TUCTOTPaMM Beimonaenue
KOHTPOJILHOH paboTBhI.

Bnaneer: MmaTemMaTuuecKUMuU Beimonaenune

MeTOoZaMu 00pabOTKU CaMOCTOSITEIIbHBIX

Pe3yabTaTOB SKCIIEPUMEHTA, B
YaCTHOCTH, TPUMEHSTH MTaKeT
a”anu3a naaaex MS Excel.

3aganuii. CobecenoBaHue.

I1K-5.3 Buaagern. MaTeMaTHYECKUMUA CobecenoBaHue.
Croco0OeH OLIEHUTH MeToaamMu o0paboTKu Brmmonaenue
MOTPEIIHOCTH U3MEPSEMBIX PE3yNbTAaTOB SKCIIEPUMEHTA CaMOCTOSITENIbHBIX
XapaKTePUCTHK BEIIECTB U 3alaHHA.
MaTepuaioB, UCTOYHUKU 3HaTh: BO3MOXKHOCTH U Tpanuiel | CobecenoBaHue.
OIMOOK MPU UCHONBb30BaHUN | MPUMEHMMOCTH BHIOB Brimonuenue
BBIOpAaHHOTO METO/1a MaTeMaTHYECKOro aHaJIn3a U CaMOCTOSITENIbHBIX
HCCIIEIOBAHUS. METOIbI TNTAHUPOBAHUS 3alaHHIA.
JKCIIEPUMEHTA
YMeTh: OIEHUTH MOTPEITHOCTH Co0OecenoBanue.
M3MEpSEMBIX XapaKTEPUCTUK Brimonnenue
BEIIECTB M MAaTEPHAJIOB, CaMOCTOSITEILHBIX

HCTOYHHMKHU OIITHOOK npu
HUCITIOJIb30BaHHUH BBI6paHHOFO
METOJda UCCIICAOBaHUA

3aJaHui. BrllmoaHeHne
KOHTPOJIBbHON pabOTHI.

KPUTEPUU ONEHUBAHMUS PE3YJIBTATOB OBYUYEHMUS:

1. Tlpeaycmorpeno 2 cobeceoBaHUs 1O TEOPETHUECKOMY MaTepuaty B BHJIE KOJUIOKBUYMOB.

Kaxxnmast TeMa orieHuBaeTcss MakCuMyM Ha 15 6amos.




2. TlpenycmorpeHo 3 KOHTpOJIbHBIE pabOThI, KaX/aas U3 KOTOPHIX OLEHUBAETCS MAaKCHUMyM Ha
20 GaJioB.

3aureHo:
B ICJIOM, C(bOpMI/IpOBaHHBIe S3HaHUA NnOpeamMeTa, YMCHHC MNPUMCHATH MCETOAbBI M IOAXObL
U3y4aeMol JUCIMIUIMHBI MPU PEIICHUH YYeOHBIX M MPAKTUYECKUX 33734 ¢ MHHUMAIbHBIM
KOJIMYECTBOM OH_H/I6OK HCIIPUHIUIIUAJIBHOIO XapaKTCpad, HAJIWYUC HABBIKOB IIPHMCHCHUS
METOJIOB U MOJXO/I0B U3y4aeMOW JUCIMIUIMHBI TIPH PEUICHUH YYCOHBIX U MPAKTHYCCKUX 33734
(60 6a1:10B U GoJTeE).

He 3aurteno:
(dbparMeHTapHOE 3HaHHE MPEMETA, OTCYTCTBUE YMEHUH U HABBIKOB MIPUMEHEHHUS METOJIOB U

MO/JIX0/I0B M3y4aeMOU JTUCIUIUIMHBI TP PeICHUN Y4eOHBIX 3a1a4 (MeHee 60 6anioB).

Pa3paboTumnkmu:

) '%X;,/ noueHT M.B. BeikoB

v £

npodeccop .C. Cycnos

IIporpamma coctaBieHa B cooTBercTBUM C TpeboBanusiMu PI'OC BO u yuerom
pexomenaauuii [IOOII no nHanpasnenuto u npoduio noarotoBku 04.03.01 — «Xumus».

[Tporpamma paccmoTpeHa Ha 3acenanuu Kadeapsl GU3NIECKON U KOJUTOUTHON XUMUH
«12» mas 2021 r.

ITpoTtokon Ne 6 3aB. xageapoi /A.@. Hmuar/

Hacmoswas npocpamma, He Mmodcem Oblmb 60Cnpouzgedena Hu 6 Kakou gopme Oe3

npeosapumenbHo20 NUCbMEHHO20 paspeuteHus Kagheopvl-paspadomyuuxa npozpammol.



