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INEPEYEHb OBFO3HAYEHNI U COKPAIIIEHUI

BO — BrIciiee oOpazoBaHue;

3.€. — 3a4eTHas eAMHUIA, paBHas 36 akaJIEeMUUECKUM Yacam;

MK — uHauKkaTop JOCTUKEHHUS KOMIIETEHIINH;

Kommerenmuss — (oT mar. competentia «corjacue; COpa3MEpHOCTB» OT competere
«COOTBETCTBOBATh, MOAXOAUTH») B pamkax PI'OC BO HecTporo omnpeneieHHbIH TEPMHH,
BBIpKAIOMIMK TpeboBaHue(TpeOOBaHUS) K pe3yibTaTaM OCBOCHHUS IMpOTrpaMMbI OakaliaBpuara
BBIMYCKHUKaMH, OCBOMBIIMMHM INpOrpaMMmy OakanaBpuaTa, pa3pabaTbIBaeMOil U yTBEp>KIaeMOn
0o0pa3oBaTeNbHOIl OpraHu3alliy BBHICIIETO0 O0pa30BaHUSI CaMOCTOSITEILHO B COOTBETCTBUM C
®I'OC BO; mnpencraBieHsl B BHAC YHHUBEPCAIBHBIX, OO0MIENpOo(eCcCHOHATBHBIX H
npodeccuoHaNbHBIX KOMIIETEHIIHIA;

HampaBneHHOCT, — ycTaHaBIWMBaeMbId 0Opa30BaTEIbLHON OpraHU3alldid  BBICHIETO
obOpaszoBanusi Tpodrib MporpaMMbl OakajdaBpuaTa, KOTOPBIM COOTBETCTBYET HAIPaBICHHUIO
MOJTOTOBKH B IEJIOM WJIM KOHKPETHU3UPYET COJEp)KaHUE MpOorpamMMbl OakaiaBpuaTa B paMKax
HalpaBJIeHUs] MOJITOTOBKH IyTeM OpHEHTAIlMM ee Ha: obnacTh (00xacTu) mpodeccHoHanbHOMI
NesSTeNbHOCTH U cdepy (cdepbl) npodecCHOHATBHON eATENbHOCTH BBITYCKHUKOB; THI (THIIBI)
3a1a4 ¥ 3a7a4u MpodecCHOHAIBHON NEeSTEIBHOCTH BBIMTYCKHHUKOB; MPH HEOOXOJUMOCTH - HA

00BEKTHI TPOGECCHOHATBHON JIEATETLHOCTH BBIITYCKHUKOB WM 00J1aCTh (001aCTH) 3HAHNS,
OIIK — ob6menpodeccnoHalbHbIE KOMITETEHITUH;

OIIOII — ocHoBHas poheccroHalbHas 00pa3oBaTeIbHas MPOrpamMMa;

IIpodwminps —cuHOHUM HampaBieHHOCTH, B paMkax ®PI'OC BO namucan B ckoOKax 1o
OTHOLICHHIO K HAIPaBJICHHOCTH;

OC — olLIeCHOYHBIE CPEJICTBA;

ITA — nmpomexxyTrounas arrectanus (popma);

ITIK — nmpodeccnoHanbHbIe KOMITETCHITNH;

I1C — mpodeccroHanbHbIN CTAaHAAPT;

PITJI — paGouast mporpaMmma JUCIHILIHHEI;

TK — cpencrBa TEKyIero KOHTPOJIS;

VYK — yHuBepcaabHble KOMIIETCHIIUY;

OI'OC BO - denepanbHbIii TOCYIapCTBEHHBIM 00pa30BaTEIbHBIM CTaHAAPT BBICIIETO
o0Opa3oBaHuS;

BUNOC — snexTpoHHast nH(pOpMAIIMOHHA 00pa30BaTebHAS CUCTEMA.



1 Ilean v 3324y TUCHUILIMHBI

Ilens: QopmupoBaHue y OOydYaIOUIMXCS CHUCTEMBl TEOPETHMUYECKUX 3HAHUH U
NPAaKTUYECKUX HABBIKOB B O0JACTH MPUMEHEHHMS MATEMaTHMYECKHUX M CTAaTUCTHYECKHX METOJIOB
JUIS TIJTAHUPOBAHUS XMMHUYECKOTO HKCIEPUMEHTa, 00paOOTKH, BU3YaJIH3al[MH U MHTEPIIPETALIUH
OKCIEPUMEHTAIbHBIX  JAHHBIX, BKJIIOYas pelIeHHE 3a/Jad  PErpecCHOHHOrO  aHalM3a,
KJIaccu(UKaIK, CHIPKEHUS] pa3MEPHOCTHU M MPe100padOTKN aHATUTUYECKUX CHUTHAJIOB.

3amaun:

1) OCBOCHME TMOHATMHHOIO amnmapara XeMOMETPHKU (JIaTCHTHbIE I€PEMEHHBIE,
IPOEKIIMOHHBIE METOAbI, MHOTOMEpHBIE IPOCTPAHCTBA IIPU3HAKOB, PACCTOSHUS U MEpHI
OJIM30CTH); 3aKperyieHre (Ha YpPOBHE, JTOCTATOYHOM JIJISl MPAKTUYECKOTO TMPUMEHEHUs) OCHOB
TEOPUM  TOIPEIIHOCTEH, MPOBEPKM  CTATUCTHUYECKUX  TUIOTE3, JAMCIEPCHOHHOTO U
KOPPEISALMOHHOIO aHAIN3a;

2) U3y4eHHE MaTeMaTUYECKUX OCHOB METOJa TJIaBHBIX KOMIIOHEHT, PErpeCCHOHHBIX
METO/I0B, METOJIOB KJIaCCU(UKAIMH; O3HAKOMIIEHHUE C METOJaMM MpeABAPUTEIbHON 00paboTKH
AQHAJTUTHYECKUX JAHHBIX;

3) npuoOpeTeHne HaBBIKOB paboThl ¢ TabmumunbiM mporeccopom (MS  Excel,
LibreOffice Calc) kak HWHCTPYMEHTOM JJisi BBIMIOJIHEHUS XEMOMETPUYECKHX pacdETOoB:
MaTpUYHbIE ONepalny, PyHKIUH, HAJACTPOIKa «AHAIU3 JAHHBIXY;

4) pa3BUTHE CIIOCOOHOCTH CAMOCTOSITEJIBHO BBINONHATH LUK XEMOMETPHUYECKOTO
aHanu3a: OT MEPBUYHONW 0OpabOTKH JAaHHBIX /0 TMOCTPOCHUS U BAJUAAIUH MPOTHOCTHYECKOM
MoJenu;  BbIpa0OTKa  yMEHUS  KPUTHYECKM  OLIEHHMBaThb  aJCKBaTHOCTb  BHIOpaHHOM
MaTEMaTU4YeCKOW MOJCIIH PEIIAeMON XUMUYECKOH 3aJa4e; IPUBUTUE HABBIKOB KOJIMYECTBEHHOU

OLIEHKH KA4eCTBa MOJIEIIH.

2 Mecto nucuuminnel B cTtpykrype OITIOIT

VYyeOnast guciuruiiHa «XeMOMETPHKa» OTHOCHTCS K 0a30BbIM  JIHUCHUIUIMHAM
BapuatuBHoi yacTtu (b1.B.25).

Jlnis u3ydeHusl JaHHON y4eOHOU AMCIMILTUHBI HEOOXOIUMBI 3HAHUS, YMEHUS U HABBIKH,
dbopMHpyeMBbIe MPEAIECTBYIONUMHU JUCITUTIIIMHAMY, @ UMeHHO:-«Martematuka» (b1.0.10),

- «JlomonuurenbHbIe TTaBBI MaTeMaTHKN (B1.0.12),

- «Mudpopmatuka» (b1.0.22),

- «Muadopmaruka u BerarcauTenbHas Texaukay (b1.0.23),



- «Maremaruueckas Teopus s3xkcriepumentay (b1.B.02),

- «Mexanuka u monekyisipHas ¢puzuka» (b1.0.13),
- «OnekrpudectBo u Maruetusm» (b1.0.14),

- «Anamutnueckas xumus» (b1.0.18); mepeueHbr HEOOXOAMMBIX 3HAHWUH, YMEHUU W
HaBBIKOB BKJIIOYAET:

- 3HaHUE MOHATUN BEKTOpa, MaTPUIIBI, ONPEACTUTENS, 0OPaTHON MaTPUIIHL,

- YMEHHE BBINIOJIHSTH ONEepallii YMHOXKEHUS MaTPUIl U BEKTOPOB,

- TIOHMMAaHHE MOHATHUS MPOU3BOJHON (PYHKIIMU HECKOJIBKHUX ITEPEMEHHBIX,

- TNOHMMaHWe (U3NYECKOH TMPHUPOAbI CHUTHANA, MOHATHHA IIyMa, pa3peraronen
CIIOCOOHOCTH, TMHAMUYECKOI0 Jrarna3oHa,

- 3HaHUE OCHOBHBIX 3aKOHOB IOTJIOLICHUS JIEKTPOMArHUTHOTO M3JIy4eHHUs,

- 0a30Bble HAaBBIKK pabOTHI ¢ TabmuuHbIM mporieccopoM (MS Excel mmm LibreOffice
Calc): BBOx u (hopMaTHpOBaHUE NAHHBIX, MOCTPOCHUE TI'paUKOB, MCIOIH30BAHUE
BCTPOCHHBIX (YHKIUH, paboTa C MacCUBaMH,

- TpeACTaBIIEHUE O CUCTEMATUYECKUX U CIy4YailHbIX MOTPEHIHOCTSX,

- YMEHHE pacCUMTHIBATh JOBEPHUTEIbHBIN HHTEPBAJ CPETHErO 3HAYCHMUS,

- 3Hanue t-kpurepus CterofeHTta u F-xpurepus Ouiiepa,

- HAaBBIK IIOCTPOCHHUSI POCTOTO TPALYUPOBOUYHOTO rpadukKa.

[lepeyenp mnocnenyOmUX Y4eOHBIX IUCHHUILUIMH M pa3fesoB OJIOKOB IMPOTPaMMBI
OakanaBpuata, JJi1 KOTOPHIX HEOOXOIMMBI 3HAHUS, YMEHHUS U HaBBIKH, (OpMUpYEeMble JaHHOU
y4eOHON TUCITUTIITUHOM:

- «Xumnueckas texnosorus» (61.0.27),

- «Du3MKO-XUMUS MTOBEPXHOCTHO-aKTUBHBIX BemiecTB» (b1.B.J1B.02.02),

- BBIIOJIHEHHS  BBINYCKHBIX  KBAIM(PHUKAIUOHHBIX paboT u  (GOPMUPOBAHUA

npoecCHOHANBHBIX KOMIETEHIMH, OOy4eHHs [0 MarucTepCKUM IporpaMMaM B
00JacTH XUMHH.

XeMOMeTprKa TPEeACTaBIsieT Co00l MPHUKIAAHYI0 MEXIUCIHUILUTMHAPHYIO 00JIacTh,
HAaXOJIIYIOCS Ha CTBIKE XMMHH, MaTeMaTH4eCKOW CTaTUCTHKA W KOMIIBIOTEPHBIX HayK.
Jucuummza obecrieunBaeT (OPMHPOBAHHE y OOYYAIOMIMXCS COBPEMEHHBIX KOMIETEHIUH B
o0JlacTH ~ KOJNMYECTBEHHOTO  aHAINW3a  MHOTOMEPHBIX  OKCHEPHUMEHTAJIbHBIX  JIaHHBIX,
IUIAHUPOBAHMS OKCIIEPUMEHTA, BBISBICHUS CKPBITHIX 3aKOHOMEPHOCTEW W  MOCTPOCHHS

IIPOTHOCTUYECKUX MOJEIEH.



AKTYyaJIbHOCTD JUCIUIUIMHBEI 00YCIIOBIICHA CIICAYIOINMHU (haKTOPaMH:

- COBpEMEHHble  (PU3MKO-XMMHUYECKHE  METOAbl  aHaju3a  (CHEKTPOCKOIHS,
xpomarorpadus, Macc-CHEKTPOMETpHs) TE€HEPUPYIOT MHOTOMEpHBIE JIaHHBIE,
o0paboTka KOTOPBIX KJIaCCHYECKUMHU CTaTHCTUYECKUMHU METOIaM1
mano3(dexTruBHa;

- TpeOOBaHUS K JOCTOBEPHOCTH PE3yJIbTATOB XUMHUECKOTO aHAIN3a, MPEIbSBIIsEMbIC
B HAay4YHO-HCCIICIOBATEIbCKUX JTa0OPAaTOPHAX W HAa IPOMU3BOACTBE, MPEAIOIAraroT
CTaTHCTUYECKYIO M XEMOMETPHUYECKYIO BATUIAIIHIO METOINK;

- BHEJOpEHHE NPUHIOUINOB <GEICHOW XHMHUM» W LUPPOBH3AMUH XHMHYECKOTO
HKCIIEpUMEHTa TPEOYyeT OT CIEHUAINCTa YMEHHS U3BJIEKaTh MAKCUMYyM HH(pOPMaLUU

U3 MUHHUMAJIbHOI'O YHCJia HSMGPGHHﬁ.



3 TpeGoBaHus K pe3yJibTATAM OCBOEHUS TUCHUILTHHBI

[Iporiecc ocBOEHWS AMCUWIUIMHBI HAMpaBlIeH Ha (QOPMHUPOBAHUE KOMIICTECHIIMN
(ameMeHTOB crenayromux kommereHnuii) B coorBerctBuu ¢ ®I'OC BO um OIIOIT BO mo
Hanpagnenuto noocomosku 04.03.01 «Xumusay,npopure: Xumus; TepedeHb KOMIETCHIIHIA,
WHIWKATOPOB WX JOCTH)KCHHS W IUIAHUPYEMbIE pPe3ylbTaThl OOydYeHHUs M0 JIUCIUIUINHE
NPEJICTaBJICHBI B TAOJIHUIIC HUXKE.

Hepeqem, INJIAHUPYEMBIX Pe3yJabTaTOB oﬁyqemm Mo IMCHUIIJINHE, COOTHECCCHHBIX C
HHAUKATOPpAaMH JOCTHXKCHUSA KOMIIeTEeHIInii

Kon u nanmenosanue Koa n HauMeHoBanmue Pe3yabTaThl 00yyeHust
KOMIIeTeHIIHH HHIUKATOPA 10CTUKEHUSI
KOMIIeTeHIIH I




[TK-4. Ciocoben
00pabaTwIBaTh pe3yIbTATHI
paboT XMMHUIECKOM
HAIPaBJICHHOCTH C
UCTIOJIb30BaHHEM
CTaH/IapPTHBIX METOJOB U
METOJTUK

WK -4.2. [Ipumenser npu
00paboTKe TaHHBIX
CTaHIAPTHOE U
OpPHUTHMHAJILHOE

porpaMMHoe obecrieueHme

3HaTh: OCHOBHEIE AJITOPUTMBI
00pabOTKM TaHHBIX: METOJ
HaUMEHBIIUX KBAIPATOB U €T0
MPUMEHEHUE B PErPECCHOHOM aHAIIN3E,
MeTo riaBHBIX KoMmoHeHT (PCA),
PETPECCHIO T10 TIABHBIM KOMITOHEHTaM
(PCR), meTon npoekuuii Ha TaTCHTHBIE
ctpyktypsl (PLS); MeToast
knaccuduranuu (k ovkaimmx
cocelel, TUHEHBIN
TUCKPUMHUHAHTHBIN aHanm3, PLS-DA)
1 TIpe100pabOTKH CUTHAJIOB
(crmaxwuBanne Capumkoro—I omes,
KOPPEKITHs 0a30BOM JIMHUN);
BO3MOKHOCTH TaOJIMYHBIX
MPOIIECCOPOB IS BBITIOTHEHUS
XEMOMETPUUYECKUX PacuETOB:
MaTpUYHBIE OIIEPALINH, PETPECCHOHHBIC
(yHKITNH, HAJACTPOUKY

«AHaAIN3 TaHHBIXY,

YMeThb: CTPOUTH B TAOJIHIHOM
MPOLIECCOPE PErPECCUOHHBIE MOAETH
(mapHy0, MHOKECTBCHHYIO,
MOJIMHOMHUAIBHYIO) U
WHTEPIIPETHPOBATH UX MapaMeTPHI;
BBITIONHSTH CHI)KEHHE Pa3MEPHOCTH
JaHHBIX ¢ noMolursio PCA; mpuMeHsTh
perpeccuro (B ynpoméHHOM BUE, B
ToM uucie PLS) nnst moctpoenus
KaIHOPOBOYHBIX MOJIETIEH 110
CHEKTPaIbHBIM TaHHBIM U OICHUBATh
KadecTBO MPOrHO3a Ha TECTOBOM
BBIOOpKE

Bnaners: HaBbIKaMu pabOTHI ¢
(GyHKIMSIMY TaOJIUIHBIX ITPOTIECCOPOB
(8 wactHoctn JINMHENH,
TEHAEHLIMA, CMELL, KOPPEJI) u
HaJICTPOMKOU «AHANN3 TaHHBIX»;
mpuéMaMy TIOIIaroBoro oroopa
MEPEMEHHBIX ¥ PABHOMEPHOTO
MPOPEIKMUBAHUS KAHAJIOB MPH
MOCTPOCHUU MHOKECTBEHHOM

Koa u HaumeHoBaHue
KOMIICTCHIIMH

Koa n HauMeHoBanmue
HHAUKATOPA T0CTUKEHUSI
KOMIIeTeHIIU I

Pe3yabTaThl 00yuenus

JIMHEWHOU perpeccuu; METOIaM1
peno0padoTKH JaHHBIX
(aBTOIKANMMpOBaHNKE, IEHTPUPOBAHNE,
CTIIa)KMBaHNE) U OIIEHKH KayecTBa
Moaeau (KO3 GUIIMEHT AeTePMHUHALIUN
R?, cpemnexBagpaTidHas OMmmoKa).




TIK-5. Crocoben
OCYIIECTBIATH KOHTPOJIb
Ka4ecTBa ChIPhS,
KOMITOHCHTOB U BBITYCKaeMOit
TPOIYKIMHA XUMHUECKOTO
Ha3HAYCHUS

N OKx-s.3.
Cnoco0eHOLICHUTh
MOTPEIIHOCTH U3MEPSIEMbIX
XapaKTEPUCTUK BEIICCTB U
MaTepUajIoB, HCTOYHUKH
oHOOK Mpu
HCITOJIB30BaHUHU
BBEIOPAHHOT'O METOIa
HCCIICAOBAHMS

Baaners: MmeTonamu pacuéra
OIUCaTeNbHBIX CTATUCTHK (CpeaHee,
JMCIIepCusl, CTAaHJApTHOE OTKJIOHEHHE,
JIOBEPUTEIIbHBIN UHTEPBAI) B
TabJIMYHOM IPOLIECCOpPE; HaBbIKAMU
MPOBEPKH HOPMAIBHOCTH
pacnpenenenus (Q-Q rpaduk) u
0oOHapyXeHHUs BHIOPOCOB;
CHOCOOHOCTEIO (POPMYIUPOBATD
3aKJIFOYEHUE O CTATUCTHYECKOM
3HAYMMOCTH BIIUSIHUS UCCIIEyEMOT0
(akTOpa Ha OCHOBE PE3YJILTATOB
napHoro t-recta i ANOVA 3HaTh:
KJ1acCU(UKALHIO MOTPEIIHOCTEH
WU3MEPEHHIt; 3aKOH HAKOTIICHUS
MOTPEIIHOCTEH 11 KOCBEHHBIX
u3MepeHni (BKiovyas QyHKIUN
HECKOJIbKUX IIEPEMEHHBIX C YACTHBIMU
IIPOU3BOJHBIMH); CTATUCTUUECKUE
KpPUTEpUHU IPOBEPKU rumnores (t-
kputepuit CteronenTa, Fkputepwmii
®dumiepa, napHeIi t-TeCT, OHO- U
IBYX(aKTOPHBIN TUCTIEPCUOHHBIN
aHann3) YMeTh: BEIYHCITH
MOTPEIIHOCTH KOCBEHHOTO N3MEPEHHS
IO 3aJJaHHBIM IO PELIHOCTAM
BEJIMYMH; ONIPEIEIISATh KJIaCC TOYHOCTH
M3MEPHUTEITLHOTO IpHO0pa;
CpaBHHMBATh CpEIHUE 3HAUCHUS U
JUCIIEPCUH JBYX BEIOOPOKC IIOMOLIBIO
t- 1 F-TecTOB; BBIMOJHATH
JMCIIEPCUOHHBIN aHAIN3 B TAOJINYHOM
MpOIecCOope U HHTEPIIPETHPOBATH
pe3yabTaThI




4 Coaep:kaHue M CTPYKTYPa JMCIUIIIHHBI

dopma IpOMEKYTOUHON aTTeCTALlMH: 3ayem

TpynoeMKOCTb TUCIUIIIIMHBI COCTABIIAET 2 3a4€THBIX €ANHUII, 72 Jaca.

CoaepixkaHue TUCHUILINHBI, CTPYKTYPHPOBAHHOE 110 TEMaM, C YKa3aHHEM BHA0B YUeOHbIX 3aHATHIl M OTBEIEHHOI0 HA HUX
KOJIMYeCTBA aKaJeMUYeCKHX YaCOB

Bunsr yueOHOM paOOTHI, BKITIOYAsk CAMOCTOSTEIHHYIO

3
§ paboTy o0ydaromuxcs 1 TpyA0eMKOCTh* (B 4acax)
=
(]
@} DopMBI TEKYLIETO
KonrakTHas pa60Ta npenoaaBaTesis € KOHTPOJISL yCIIEBAEMOCTH;
0byuaromuMHCs § Dopma IPOMEKYTOUHO
KCP = aTTeCcTalU
o 11/mt Pasznen nucuunianHb/ TEMBI + g s
Ne n/ 3AeI ety /te 55 (no cemecmpam)
KOHCYJIbTaIl! S g
[pakTuueckue 3anarus | 4 % o
KO 2
Jlexiun Q
W3 aux - - -
Bcero MpaKTU4ecKast
oAroToBKa*
. IIpoBepka otueroB no I1P
1 Beenenune. Tunbl nanueix. OCHOBBI TEOPUU MOTPEIIHOCTEH 2 2 2 2 2 P 13 ’
YCTHBIN OIpOC
) Craructuueckoe onucanue AaHHbIX. HopmanabsHoe ) ) ’ 1 3 IIposepka otueros no I1P,
pacnpenenenue. KBaHTHIN U KBAPTUITH YCTHBIH OIIpOC
3 CpaBHeHue BbIOOpOK. JlucriepcHoHHBIN aHamu3. [IpoBepka ) ) ’ | 3 IIposepka otuetos no I1P,
TUIIOTE3 YCTHBIN OIpOC
IIpoBepka otueroB o I1P
4 Merton rnaBubix komnonent (MI'K, PCA) 2 2 2 1 3 P 13 ’
YCTHBIN OIpOC
5 [TapHas u nonmHOMHUaNBHAs perpeccus. MeTo] HauMEeHbIINX ) 4 4 | 3 IIposepka otuetos no [1P,
kBajapaToB (MHK) YCTHBIH OTIPOC
6 MmuosxecTBeHHas uHeriHas perpeccus (MJIP, MLR). Ot6op ) ) ) | 3 ITposepka otueros no I1P,
[IEPEMEHHBIX. YCTHBIN OIpOC

10



Bunsl yueOHOM pabOThI, BKIFOYAS CAMOCTOSTECIBHYIO
& *
[:% paboTy 0OydJarommxcs U TPYIOEMKOCTh* (B dacax)
=
[P
O DopMBI TEKYILLETO
KonTtakTHas pa60Ta mnpenoaaBaTeisa ¢ KOHTpOJISL YCIIEBAEMOCTH;
0byuatomMMHCs § dopmMa IPOMEKYTOYHON
= aTTeCTalU
Ne /it Pasnen IUCLUILIMHEBL/ TEMBL KCP + g g
55 (no cemecmpam)
KOHCYJIbTaI[HH s g
I[IpakTHYecKue 3aHATHS | | § &
KO Z
Jlekuu @]
U3 Hux - - -
Bcero MPaKTUYECKast
MOATOTOBKA*
. IIposepka otueros no ITP
7 Mertox nmpoeknwuii Ha natenTHbIe cTpykTypsI (IJIC, PLS) 7 2 2 2 1 3 P E) ’
YCTHBIH OTIPOC
3 [IpenBapuTenbHas 06paboTKa CIEKTPATBHBIX 7 ) ) ) 1 3 IIposepka otuetos no [1P,
(3KCIIEpUMEHTAIBHBIX ) TAHHBIX YCTHBIN OIpOC
9 MeToabl MEHOTOMEPHO# Kilaccu(ukanuu 7 2 0 0 2 6 YcTHbli onpoc, TecT
Htoro yacos 18 18 18 11 29 3auer

*[Ipumeuanne: KP — koHTponbHas pabora, JIP — mabopatopnas paborta,llP — mpakrmyeckas pabora *B pabodeil mporpamMme MO AWCIUIUIMHE NPHU BBIMOTHCHUH
mabopaTOpHEIX paboT MpPeayCMOTpEHAa NpaKTH4YecKasi MOATOTOBKA B BHAE BBINONHEHHS OTACIBHBIX BHIOB pabdOT, CBA3aHHBIX ¢ Oymymied mpodeccroHaTbHOM

ACATCIbHOCTBIO

4.2 TliaH BHeayIMTOPHOH CaMOCTOSITEIbHON Pa0doThl 00y4arouXcs M0 AUCHUTITIHHE

CamocrosrenbHas paboTa 00y4aroImuxcst Y4ebHO-MeTOANYeCKOe
o obecrieueHue
[EHOYHOE i
Cemectp Hasanue paszuena, TeMbl c 3aTpartsl CheNCTEO CaMOCTOATEIBHON
. oKu TB
Buj camocTosTensHOM paboThI P BpEeMEHU pen paGoTeI
BBIIIOJITHCHU S
(gac.)
UreHue JIEKIIMOHHOTO MaTepualia 1o [Ipaxktnueckne |CM. CITUCOK

Beenenne. Tumnsl ganabIX. OCHOBBI TEOpHU i i
7 T p 3aKOHY HAKOIJICHUS TIOTPEITHOCTEH. CeHTAOpD 2 3aJ]aHus 110 pEKOMEHTyeMOi

TOTpEIIHOCTCH Pelenue 3a1a4 1o teme teme. YO nutepatypsl (Nel-3)




CamocTtosiTensHas paboTa 00ydaromuxcs

Y4eOHO-METOINIECKOE

3arparsl OleHOYHOE obecmieueHne 3
Cemectp Haspanwue pa3znena, TeMbI N Cpoxu CaMOCTOSTENBHON
Bua camocTosTenbHOR padboThI BpEMEHU CPEICTBO
BBINOJTHEHUSI paboThI
(qac.)
[ToBTOopenue GpyHKIMIA IIpoBepka CM. cimcok
Excel/LibreOffice.Calc mst OT4eTa 110 PEKOMEHYEMOi
CTaTHCTHYECKOE OMUCAHUE NAHHBIX. N abote. YO nutepatypsl (Ne2,4,5,6
CcTaTUCTUYEeCKUX pacyE€ToB. [TloaroroBka p patypet (Ne2,4,5.6)
7 HopwmansHoe pacupenenenve. Kpantunm u CEHTS0ph 2
otyeta 110 1P «Cratuctudeckoe onvucanue
KBapTUIIA
nanHbix. HopmanbHoe pacnpezaenenue.
KBanTuinm u kBapTHIN
Nsyuenue Teopetnueckux ocHoB F-tecta u [Iposepxa CwMm. ciucok
t-TecTa o KOHCIEKTY JEKIIUU. oTYeTa 1o PEKOMEHTyeMOn
N CamMocTosTeNbHOE 3HAKOMCTBO C pabote. YO mutepatypsl (Ne2,4,5,6)
7 CpaBHenne BbIOOPOK. /lycniepCHOHHBIN aHAU3. o Excel CeHTSIODS 3
Tposepka rumoTes HaJCTPOWKON «AHanu3 qaHHbIX» B Excel. P
[Toaroroeka otruera mo I1P «CpaBHeHune
BBIOOPOK. JIMCTIEpCHOHHBIN aHAIIH?3Y
Urenue rnassl o PCA B yueOHUKe. [Iposepxa CwMm. ciucok
[Monarororka k BemonaeHnto PCA B Excel 0oTHeTa 1O PCKOMEHyEMOH
(O3HAKOMIIEHHE C AITOPUTMOM Y€EPE3 pabore. YO matepatypbi (Ne4—6)
7 Merton rnaBHbIX komnoneHT (MI'K, PCA) OKTSI0pb 4
KOBapHalnoHHyI0 MaTpuity). [logroroska
otyeta 1o I1P «MeToa rinaBHbIX
KOMITOHEHT)
[ToBropenne marpuunoit popmer MHK (1o IIpoBepka CM. ciucok
KOHCHEKTY JiekIun). M3yuenne QyHKIuit oTYeTa 1o PEKOMEHTyeMOn
7 Hapuas n nonmunomuaneHas perpeccus. Meron | JIMHEWH u TEHJIEHIMA B Excel . OKTSOPH 3 pabote. YO mutepatypsl (Ned—6)
HanMeHbIMX KBaapatos (MHK) IMoaroroska otueta mo [P «ITapHas u
TTOJTMHOMHUAJTILHAST PETPECCHS
Cemectp Haspanwue pa3znena, TeMbI CamocrosiTenbHast paboTa 00yJaroIuXCst Ouenounoe V4e6HO-METOIMYECKOE
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o 3arpatsl CPEICTBO obecneyeHne
o~ OKH 2
Bun camocTosTenbHO paboThI P BPEMEHU CaMOCTOATCIIPHON
BBITIOJIHCHUA 6
(qac.) PaooOThI
Utenue riaBel 1o MHOKECTBEHHAS [Iposepxa CwM. criucok
JIMHEWHas perpeccus B yueOHHKe. OTHCIA O PEKOMCHIyEMOH
abore. YO nutepatypsl (Ned—6
O3HaKOMJICHHE C METOJIOM ITOIIIAar0BOTO p parypei ( )
MHoxecTBeHHas uHENHas perpeccus (MJIP,
7 otOopa nepeMeHHbIX. [ToaroToBka K HOSIOPB 3
MLR). OT00p nmepeMeHHBIX.
BoinojHeHni0 MLR Ha Y®-cniekTpax.
[Toaroroska otuera no I1P
«MHOXXeCTBEeHHas TMHENHAs PETPECCUD)
Urenue riaBsl 1o PLS B yueOHuKe, [Ipaxktnueckne |CM. CITUCOK
N3ydenne TeopeTUueCKUX OCHOB TI0 3a7aHuA 1o pEKOMEHTyeMOi
7 Meron npoexuuii Ha IATCHTHBIC CTPYKTYPBl  |KOHCHEKTY JieKIuii. [ToAroToBKa oTyeTa 1o HOAGDH 3 Teme. YO nutepaTypsl (Ned—6)
(IUIC, PLS) ITP «MeToa npoeKIuii Ha JTAaTEHTHBIE
CTPYKTYPBD»
IIpensapurensHas oOpaboTka CHeKTpanbHBIX(3ydeHne  TaOMMIBI KO3 HHUIIMCHTOR] IIpoBepka CM. CIIHCOK
; (oKCTIEpUMEHTANBHBIX) NAHHBIX crnaxkuanus CaBuukoro—I onest. 6 3 OT4eTa 110 PeKOMEH TyeMOH
eKadpb
IToaroroska otuera mo I1P A p pabotre. YO nuteparypsl (Ned—6)
«[IpenBaputensHas 00pabOTKa JTaHHBIX)»
Metozpl MHOTOMEPHOH Kiaccupukaunm UreHue rinasbl B yueOHuke, M3ydenue Tect Cwm. ciiucok
TEOPETUIECKUX OCHOB 110 KOHCIIEKTY pEKOMEHTyeMOit
7 nekiuii. [ToAroToBKa K HTOrOBOMY TECTY JieKabphb 6 nuteparypsl (Ned—6)
0 TUCIIUTIITNHE
OO61mmas TpyI0eMKOCTh CAMOCTOATEIHLHON paOOTHI IO JUCITUILTHHE (Jac) 29
29

broaxker BpEMECHU CaMOCTOSITEJIbHOM paﬁDTbl, l'lpel[yCMOTpeHHblﬁ y‘leﬁHbIM IJIAHOM 1JIsA Z[aHHOIIl|

AUCHMILTUHBI (Yac)

Koumaxmuas paboma modicem 6bimo ayoumopHoll, 6HedyOUmopHoU, a Mmakice npoeooUmMsCst 8 S1eKMpPOHHOU UHDOPMAYUOHHO-00paz08amenbHoll cpede. Konmakmuas paboma npu nposedenuu yueOHbIX 3aHamutl no
oucyunaunam (MOOyIaM) 8KIOYAem 8 CeOs1:3aHAMUSL IeKYUOHHO20 MUna (lekyuu U uHvle yueOHbvle 3aHAmus, npedycmampuearujue npeumyyecmeeHyo nepedayy yueoHol uHpopmayuu nedazoeuieckumu pabomHukamu
opeanuzayuu u (UL) IUYami, nPUSIeKaeMblMu Op2anu3ayuell K peaiusayull 06pazo8amebHbiX RPOZPAMM HA UHBIX YCIOBUSX, OOYHAIOUWUMCS), 3AHAMUS CEMUHAPCKO20 MUNA (CEMUHAPY, NPAKMUYECKUe 3AHAMUS, NPAKMUKY MBI,
J1a6opamopHvie pabomul, KOIIOKEUYMbL U UHbIE AHATOSUYHbLE 3AHAMUSL), ZDYRNOGbIE KOHCYIbMAYUU, UHOUSUOYATLHYIO pabomy 00y4aouuxcs ¢ neda2ouieckumu pabomHuKamu Opeanu3ayuu u (Uu) tuyamu, npueieKaemvimu
opeanuzayuerl K peanuzayuu 06paz0eamenbHblX NPOPAMM HA UHBIX YCIOBUAX (8 MOM YUCTE UHOUBUOYATbHbIE KOHCYIbMAYULL); UHYIO KOHMAKMHYIO pabomy (npu Heo6xooumocmu), npedycmMampusaiouyio spynnosyio uiu
UHOUBUOYATLHYIO pabomy 00YHaIOWUXCs ¢ Neda2oUecKUMU PabOMHUKAMU OP2AHU3AYUY U (L) TUYAMU, NPUETEKAeMbIMU Op2anu3ayuell K peaiusayul 06paso8amenbblx nPOPAMM HA UHBIX YCIOBUAX, ONPeOenseMylo

0p2aHu3auuezZ camocmosimeslbHo.




4.3 Coaep:xaHue yueOHOro MaTepuaJa

4.3.1 Coaep:xkaHue pa3aejioB U TeM M CHUNIIHHBI

Beeoenue. Tunvr Oannvix. OcHosbt meopuu nocpewnocmet. WVctopusi pa3BUTHA
xemoMetpuku: C. Bonba, b. KoBanbckuii. Llenu u 3amaun kypca. MecTo XeMOMETPUKU B CUCTEME
XUMHUecKkoro oopasoBanus. [loHstre m3aMmepeHus, HaOmoAeHUs, TepeMeHHONW. TUIbI TaHHBIX IO
[IKajdaM: HOMWHATHBHAs, TOPSAKOBAas, HWHTEPBAIbHAS, OTHOCUTENbHAA. DU3NKO-XUMHUYECKUE
BEJIMYMHBI U uX Kiaccupukanus. [Ipsmble u kKocBeHHbIE M3MepeHus. [lorpemHocT u3mMepeHui:
CUCTeMAaTUYeCKHUe, CIIydalHble, rpyoble. 3amuch pe3ysbTaTOB U3MEPEHUI M MpaBuUiia OKPYTICHUS.
Matemaruueckue ASUCTBHs ¢ MPUOTMKEHHBIMU YMCIAMH. 3aKOH HAKOILJICHHS TOTPEUTHOCTEH st
KOCBEHHBIX HU3MepeHMil: obmas ¢opMmyna yepe3 uacTHble NpousBoAHble. Kiaccel ToyHOCTH
M3MEPUTEITBHBIX TIPUOOPOB.

Cmamucmuueckoe onucanue oannvix. Hopmanvnoe pacnpeoenenue. KBaHTUIM U KBapTHIIN.
MopanbHOCTh M pa3MEpHOCTh AaHHBIX. [IpeacraBieHue AaHHBIX B BUJE BEKTOPOB M MAaTpPHII.
HopMmanpHoe pacrtipenencHue: (QyHKIHS TJIOTHOCTH BEPOATHOCTH W (QYHKIUS PacHpeeICHUS.
[TapameTpsl HOpMasIbHOTO pactipeaenenus (U, 6). CTanmapTusanus JaHHBIX (Z-ipeoOpa3oBaHue).
[TonsiTue kBaHTUIIA U TIporieHTHISI. KBapTumm, nenmn. MexkBaptribHbii pazmax (IQR). [Tpasumo
«1,5 x IQR» mna oOnapyxenus BbeiOpocoB. Dynkmus pacnpenenenus CTbrogeHTa
(tpacupenenenue). JloBepuTenbHbli HHTEPBAIL.

Cpaenenue  evioopok. Jucnepcuonnvui  ananus. Ilposepka  ecunomes. IlpoBepka
CTaTHUCTUYECKUX THIIOTE3: HyJeBas M ajbTepHAaTUBHAs TUIOTe3bl. OMMUOKH MEpBOro M BTOPOTo
pona, MomHOcTh Tecta. CpaBHeHHe aucriepcuit nByxX BbIOOpok: F-tect (kpurepmii durmiepa).
CpaBHeHHE cpelHUX IBYX BBIOOpOK: t-TecT CThIOZEHTA (C pPaBHBIMU U HEPABHBIMU TUCIEPCUIMU).
[Tapuenii  trect g 3aBUCHMBIX  BBIOOpPOK. IIpoOnemMa  MHOXXECTBEHHOTO  CpaBHEHMS.
Onnodakropuenii aucnepcuoHHbli  aHamu3 (ANOVA): o6mas, ¢dakTopHas H OCTaTo4yHas
mucnepcuu. JByxdaktopueiii ANOVA (0e3 B3aUMOIEHCTBUS UM C  B3aHMOJCHCTBHEM).
Amnocrepuopnsiii Tect Toioku (Tukey HSD).

Memoo enasnvix komnowenm (MI'K, PCA). OTHOIIEHHS MEXIy MEepPEMEHHBIMHU.
KoBapuanms u xoppensius (kodd. [Mupcona, Koppensuronnass marpuiia U ee TeroBas KapTa).
JlatentHple mepeMmeHHble. HaxokeHue TIaBHBIX KOMIIOHEHT (MaTpHULbl KOPPENIALHU, aJrOpPUTM
NIPALS). Ananu3 rpadukoB cueToB M Harpy3ok. OOBACHEHHAsT W OCTaTOYHAs JAUCIIEPCHS.

PaccrosiHus ¥ CTPYKTYpBI JAHHBIX
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llapnas u nonunomuanvras pecpeccus. Memoo naumenvwux keadpamos (MHK). Ot6op

[IEPEMEHHBIX.

OCHOBHBIE TIOHSTHUSI PErPECCMOHHOIO aHaIM3a:

3aBUCHUMAasd MW HCE3aBHCHUMaAs

nepemenHble. JluneiliHas moxens y = a + bx. Meron nHammenwsmux kBaapatoB (MHK): BeiBox

dopmyn, matpuunas ¢opma 3anucu b = (XTX) ' X"y, CrangapTHbIe OTKIOHEHHS KO3 (UIIEHTOB

perpeccun. Koapduuuent nerepmunanuu R2. [lonmmHomuanbHas perpeccus (y = a + bx + cx?).

JluHeapuzanus HEMMHEHHBIX 3aBUCUMOCTEHN (JlorapuMupoBaHue, 0OpaTHbIE BETUYNHBI)

Mmnoowcecmseennasn nuneinas peepeccus (MJIP, MLR). Matpuanas ¢opMa MHOKECTBEHHOM

TUHEHHON perpeccuu: y = by + bixy + byx, + ... . IIpobnema mynbpTuKOIUTMHEapHOCTH. Perpeccus

no rnaBHbIM komrnoHeHTaM (PCR) kak cmoco® OopbOBI C MYJIBTHKOJIMHEAPHOCTHIO. MeTObl

0TOOpa MepeMEeHHBIX: PAaBHOMEPHOE MPOPEKUBAHNE KaHAJIOB; MOIIArOBbIM 0TOOp MO MakcuMyMy R?

WIM MHUHHMYMY CTaHIApPTHOM ommOKu perpeccuu s.. Kpocc-Bamupanus (CKOJIBb3SMIMNA KOHTPOJIb)

JIIsL 135160pa OINNTUMAJIBHOT'O YHCJIa MTPCAUKTOPOB.

Memoo npoexyuii na ramenmuvie cmpykmypwl (I1IJIC, PLS). Otmuane PLS ot PCA u PCR.

Martemaruueckass ocHoBa PLS1 u PLS2. Anroputm NIPALS nns PLS: BecoBble BEKTOpBI W U C,

cuér t, Harpy3ku p u . Hednsuus matpury X u Y. BeiOop onTUManbHOTO 4Mcia JATEHTHBIX

nepeMeHHbIX 10 MuUHUMYMY RMSE kpocc-Banunanuu. MaTepnperanus rpagukoB Harpy3ok ains X

u Y 6noxkos. [Ipumenenne PLS 11 KoarMdecTBEHHOTO aHaIN3a CIEKTPATbHBIX JaHHBIX

IIpedsapumenvhas 0opabomka cneKmpaibHuIX (IKCNEPUMEHMATbHBIX) OaHHblX. VICKakeHus

B peaJIbHBIX MaHHBIX: Gopmbl nukoB (I'ayccuana, Jlopenuuana, @oirr), nudpoBoe paspeuieHue,

Tumnbl myma (6enbri, aped, uMmmynbcHbIN ). HopMupoBanue, IeHTpUPOBaHUE, aBTOIIKATUPOBAHKE:

Korma u 3aueMm. JlorapupmupoBaHue W JApyrue IMpeodOpa3zoBaHUS.

CriaxuBaHue:

METOJ

CKOJIB3AIIET0 CPEIHEr0; MOJTUHOMHUANIbHOE criakuBaHue 1mo CaBuukomy—l onero (KO3 GHUIMEHTH,

BBIOOD

O3HAKOMUTCIIbHO.

OueHkKa

OKHa).

Koppekuust 6a30Boil  JTUHUM.

Memoovl  mHO2OMepHOU  Kaaccuguxayuu.

KauecTBa KiaccupuKamuu. Buasl  paccTOSHMIA

JuckpeTHoe

(EBknuaoBo,

npeoOpa3oBaHue

dyppe  —

FCOMeTpI/I‘-I€CKOG NpCACTABJICHUC JaHHBIX.

ManHx>TTeHCKOe,

MaxananoOuca, Koadduuuent koppensun). AriomeparuBHas kiactepusanus. Kiactepuszamus ¢

MoMOIIbI0 MeTona K-cpemnux/menmonoB. Merton Ommwkaimux coceaeit (kKNN). Jlunelnsid u

KBaJIpaTUYHbIN TMCKPUMUHAHTHBIN aHanu3. JluckpuMuHaHTHBINA aHanu3 Ha ocHose I1JIC (PLS-DA)

4.3.2 IlepedyeHb NPAKTHYECKUX 3aHATHI U JJA00PaTOPHBIX padoT

Ne

No paznena
M TEMBI

HanmeHOBaHNE CEMHUHAPOB U MIPAKTHIECKUX
Wi 1abopaTopHBIX padoT

TpynoemkocTb
(uac.)

OrneHOYHBIE
cpencTaa

Dopmupye—
MBI
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n/n JMCLIUIT— Bcero U3 Hux KOMIETSHIIN
JIMHBI HPaKTHYECKast
(Momys) MO/IrOTOBKA
1 2 3 4 5 6 7
CeMmuHap: peLieHue 3aaad 1o TemMe [Ipaktuueckue | I1K-5
1 1 «[TorpentHocTr U3MEPEHUID 2 2 3aj1aHus 110 TEME,
YCTHBII 0npoc
Ipaktnueckass  pabora  «CTaTHCTHYECKOE IIposepka oruera | IIK-5
2 2 OIUCaHNe JAHHBIX. Hopmansnoe 2 2 no TP, ycTHbIi
pacnpezeneHue. KBaHTHIN U KBapTHIIH» orpoc
[Ipaktuueckas pabora «CpaBHEHHE BEIOOPOK. IIpoBepka otuera | I1K-5
3 3 JlvcriepCHOHHEBIN aHATIH3) 2 2 o 1P, ycrHbIi
ornpoc
[Ipaktuueckas padota «MeTox IIaBHbBIX IIpoBepka otuera | I1K-4
4 4 KOMIIOHEHT» 2 2 o I1P, ycrHsIit
ornpoc
Ipakrnueckas pabora «Ilapnas n IIposepka oruera | IIK-4
5 5 MOJINHOMHUAJIbHASL PETPECCHSI» 4 4 o TP, ycrHsrIit
ornpoc
IIpakrudeckas paboTta «MHOXeCTBEHHAsI IIposepka oruera | IIK-4
6 6 JIMHEitHas perpeccus» 2 2 o TP, ycrHsIit
orpoc
Ipakrnueckass pabora «Meron mpoekiuii Ha IIposepka oruera | IIK-4
7 7 JIATEHTHBIE CTPYKTYPbD» 2 2 o TP, ycrHbIit
orpoc
Ipaktnueckass  pabGora  «IIpemBapurensHas IIposepka oruera | IIK-4
8 8 00paboTKa TaHHBIX» 2 2 no I1P, ycTHBIi#
orpoc
4.3.3 IlepeyeHb TeM (BONPOCOB), BBIHOCHUMbIX HA CAMOCTOAAITEIbHOE U3yUeHUe
CaMOCTOSITEJIbHOM Pa0dOTHI CTYIEHTOB
No Tema 3amanne dopmupyemast Kon MK
n/m KOMIIETEHIIUSA
Beenenue. Tumbl IToaroroBka k yctHoMy ompocy (cm. | TTK-5 MK k-5.3
1 JaHHBbIX. OCHOBEI BOIMPOCHI TCKYLICTO KOHTpOJ'IH).
TCOpHUUN HOFpeIHHOCTCﬁ
Cratuctuyeckoe [ToaroroBka k yctHoMy ompocy (cm. | [TK-5 MK k-5.3
OIIMCAaHHUEC NJaHHBbIX. BOIPOCHI TCKYLICTO KOHTpOJ'IH).
HopmansHoe Hanucanue otueros 1o 1P,
2 pacnpeneneHue. BBITIOJTHCHUC MPAKTUYCCKUX
KBanTwm 1 kBapTimy | 3aJaHHH (CM.
Ilnan CPC).
IToaroroBka k yctHoMy ompocy (cm. | [TK-5 NOKpk-s.3
CpaBHeHHe BBI60p0K. BOIMPOCHI TCKYLICTO KOHTpOJ'IH).
3 JIHCIIePCHOHHBI Hanucanue otueros 1o I1P,
AHATUS. HpOBepKa BBIHOHI—ECHI/Ie IMPAKTHYCCKUX
CHITOTE3 3aTaHAH (CM.
ITInman CPC).
Ne Tema 3ananue dopmupyemas Koxg MK
n/n KOMIIETEHIIUS
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IMoaroroBka k yctHOMY ompocy (cm. | TTK-4 N K k-2
BOTIPOCHI TEKYIIETO KOHTPOJIS).
Merton rnaBHBIX Hanucanue orueros 1o I1P,
kommoneHT (MI'K, BBITOJIHEHUE TPAKTHICCKUX
PCA) 3aIaHAH (CM.
Ilnan CPC).
IToaroroska k yctHoMy ompocy (cM. | [TK-4 MK 4.2
IlapHad u BOTIPOCHI TEKYIIETO KOHTPOJIA).
HOTHHOMHATbHASA Hanucanue oruetos 1o I1P,
perpeccus. Meroz BBITIOJTHCHHE TTPAKTHIECKUX
HaUMEHBIINX 3aJaHNi (CM.
kBaaparos (MHK) ITnan CPC).
IToaroroska k yctHomy ompocy (cM. | [TK-4 MK 4.2
MHOKECTBEHHAS BOTIPOCHI TEKYIIETO KOHTPOJIA).
JTHHEHHAS Perpeccust Hanucanue oryeros o I1P,
(MJIP, MLR). BEITIOJTHEHUE TIPAKTUICCKUX
OT160p NMEepeMEHHBIX. safanni (M.
ITInman CPC).
IMoaroroBka k yctHOMY ompocy (cm. | TTK-4 N K k-2
MeTos npoekuuii Ha BOTIPOCHI TEKYIIETO KOHTPOJIS).
JIATEHTHBIE CTPYKTYPBIL Hammcanwne otgeros no I1P,
(TUIC, BBITIOJHCHNE MPAKTHICCKIX
PLS) 3aIaHHAH (CM.
ITInman CPC).
IMoxroroBka k yctHOMY ompocy (cm. | TTK-4 N K k-2
IlpenBapuTenbHas BOTIPOCHI TEKYIIETO KOHTPOJIS).
o0paboTka Hanucanue otdetos 1o I1P,
CIEKTpaIbHBIX BBITIOJTHEHHUE MPAKTUYECKUX
(3KCHCpI/IMeHTaHBHBI X) 3aZ[aHI/If/’I (CM.
AQHHbIX [Tnan CPC).
[Moarororka k yctHOMYy ompocy (cm. | [TK-5 NOKpk-s.3
MeTo/1bl MHOTOMEPHOH | BOIIPOCHI TEKYILET0 KOHTPOJIS) U
KJIACCU(UKAITTT WUTOTOBOMY TECTHPOBAHHIO.

4.3.4 MeToanueckue yKa3aHUs 10 OPraHU3ALUMN CAMOCTOSITEIbHOM Pad0ThI CTYJI€HTOB

CaMocTrosTenpHas pa60Ta CTYACHTOB, CBA3aHHAs C HOHFOTOBKOﬁ OTYCTOB I10 BBIITOJIHCHHBIM

MPAaKTUYECKHUM padoTaM, 3aKpeIUIEHHEM TEOPETHYECKOro Marepuaia B BUJE pPELICHHs 3ajad,
MOJrOTOBKM K YCTHOMY OIIPOCY, HUTOIOBOMY TECTUPOBAHMIO, MPOBOJIUTCS BO BHEAYAUTOPHOE
Bpems. TpeGoBaHusi K 0pOpMIICHHIO OTUYETA 1O NPAKTHYECKOil padoTe

1. Oruér BBIOTHSAETCA B JIEKTPOHHOHN opMe B cpeze Tabmuunoro mporeccopa MS Excel mim

LibreOffice Calc.
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2. @aiin oTyéTa NOMKEH COAEPKATh OTACNIbHBIC JUCTHI (MM YETKO pa3Jei€éHHbIE CMBICIOBbBIC
OJIOKM): TUTYJABHBIA JIMCT, TIIOCTAaHOBKA 3aJaud, WCXOJAHBIE JaHHBIE, pacyeThl (C
dhopmynamu), rpaduKH, BEIBOJIBI.

3. Bce pacu€rHbple 3HAUE€HMSI JODKHBI OBITH TOJYYEHBI C MCIOJIb30BAaHHUEM BCTPOEHHBIX
¢GbyHKIMKA TabIMYHOTO Mpoleccopa (BBIYMCICHHS «BPYYHYIO» C IMOCIEAYIOIIUM BBOJOM
YHUCEN HE IOMYCKAIOTCS).

4. Tpaduku M nuarpamMMmbl JTOJDKHBI COZEp)KaTh: Ha3BaHUE, MOANMCAHHBIE OCH C yKa3aHHEM
pasmepHocTei, JereH1y (Ipy HATMYUU HECKOJIBKUX PSIOB JAaHHBIX).

5. TekcToBble BBIBOJBI MO UTOramM paboThl (QOPMYIUPYIOTCS B siU€iiKaX WM TEKCTOBBIX
0510Kax; BBIBOJ JOJDKEH COAEpKAaThb HMHTEPHPETALMIO IMOJYYEHHBIX pe3ysbTaToB U (TMpu
HE0OXOIMMOCTH) CCHUTKU Ha YUCIIeHHbIe kpurepun kadectBa (R?, RMSE, p-value u 1.11.).

6. ®aiin otuéra coxpansercs B popmare .xIsx (wim .ods) 1 ©MeHyeTCs 1o MmabIoHY:
®amumusa 1O Howmepll3 Xemomerpuka.xlsx.

7. Otué€r cunTaercs CHaHHBIM, eciu (ain nepenan npenojasarento nocpeacrsom IMOC He
MO3/JHEE CIAEAYIOLIETro MPaKTUYECKOro 3aHATHS (WK B CPOK, YCTAaHOBJICHHBIN KaJeHAapHbIM
rpagukom).

8. 3ammra ortu€ta mnpoBomuTcs B (Gopme ycTHOro cobecemoBanus (M0 TPeOOBAHUIO
npernoiaBaTensi) JM00 MPOBEPSIETCS TOIBKO MO COACPKUMOMY daiina.

Meroaudeckue pPEKOMEHJAMM 10 BBITIOJIHEGHUIO TMPAKTHYECKH padoT W 00paboTke
(9KCIIepUMEHTANBHBIX) JAaHHBIX MO KaXIOW NpPaKTUYEeCKOH padoTe OmMCaHbl B METOJIUYECKUX
pPEKOMEHJALUAX, IOATOTOBICHHBIX  IpeNojaBaTeNiiMU  Kadeapl H  pa3MEIleHHBIH B
cootBecTByMOMIEM pazaeie DMOC (XemomeTpuka).

[Ipumeps! perieHuss HEKOTOPBIX TUIIOBBIX 3314 MPECTABICHBI B PEKOMEHIYEMBIX Y4eOHBIX
nocoOusX ¥ MHPOPMALMOHHBIX pecypcax:

1. Camomnos, H. A. Ilpumepbl u 3amaud no Kypcy "MaremMarndeckoe MOAECIMPOBAHUE
XMUMUKOTEXHOJOTHUECKUX mporeccoB” [Dnekrponnsiit pecypc] / H. A. Camoiinos. - MockBa

: Jlans", 2013. - Pexum nocryna: ObC "HU3narenscrBo "Jlanw". - Heorpanuu. gocrym. -

ISBN 978-58114-1553-3.

2. https://www.chemometrics.ru/ru/books/  JlaHHBI WHTEPHET HUCTOYHUK —
9TO  CalT

Poccuiickoro xemMoMmeTpuueckoe 0OIIecTBa, Ha KOTOPOM B  OTKPBITOM JIOCTYIIE
Hpe,Z[CTaBJ'IeHBI y‘Ie6HBIe HOCO6I/I5I I10 XeMOMeTpI/IKe nu COBpeMeHHOG HpOI‘paMMHOG
obecrieueHue.
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4.4 IlpumepHasi TeMAaTHKa KYPCOBbIX Pa0do0T (MP0eKTOB) (npu Hatuuuu)

He npeoycmompeno.

5 YueOHo-MeTOAMYECKOE U MHPOPMAIIMOHHOE o0eceyeHre JUCHUIIJIMHBI (MOXYJIs)

5.1 OcHoBHas quTepaTypa

1

bepukamBumm, B.IIl.  Cratuctuyeckas o0OpaOoTka  JaHHBIX, I[UIAHWPOBAaHUE
SKCIIEPUMEHTa M CiydaiiHble mporecchl [TekcT : DnexTpoHHBIH pecype] : YueOHOe
nocobue / B. III. bepukamsunu, C. II. OcbkuH. - 2-¢ U31., UCTIP. U JOM. - DJIEKTPOH.
naHn.col. - MockBa : MznarensctBo FOpaiit, 2019. - 164 c. - (bakamaBp u Marucrp.
Axkanemnueckuii kypc). - Pexum pocryma: OBC "IOpaiit". - Internet access. -
Heorpanuu. noctym. - ISBN 978-5-534-09216-5.

CwmarynoBa, A.H. MaremaTudeckoe IUIAHHPOBAHUE JKCIEPUMEHTAa B METOIUYECKUX
WCCIICTIOBAHUIX aHATUTUYECKON XUMUU [ DNEKTPOHHBIN pecypc] : yaebHoe mocodue / A.
H. Cmarynosga, I'. B. [Tamkosa, JI. U. benbix. - 3-e u3n., crep. - [b. M.] : JIlanp, 2018. -

120 c. - Pexxum nocryna ObC "Jlans". - Heorpanuy. goctyn. - ISBN 978-5-8114-2540-
2

Cupnse, H.M. Teopus miaHupoBaHHS D3KCHEPUMEHTAa M aHaAIU3 CTaTUCTUYECKUX
nanHbIX [Teker : DnexTpoHHsI pecypce] : Yuebnuk u npaktuky™m / H. Y. Cunuses. - 2-
€ u31., Iep. ¥ J0I. - DIeKTpoH. naH.col. - Mocksa : M3narensctBo FOpaiit, 2019. - 495
C.-

(bakanaBp u maructp. Akanemuueckuii kypc). - Pexxum gocryna OBC "lOpaitt". -

Heorp. nocrym. - ISBN 978-5-9916-2925-6

CnuBkuH, A. U. XemomeTpuka u GapMarieBTUUSCKUN aHAIN3 ;| y4eOHO-METOIUIECKOE
nocobue / A. 1. CnuskuH, [1. M. Kapnos. — Boponex : BI'Y, 2020. — 79 ¢. — Tekct
: ANEeKTpOoHHBIHN // JIaHb : anekTpoHHO-OuOMMoTeynas cucrema. — URL:
https://e.lanbook.com/book/433160 (mata oOpamenus: 30.04.2026). — Pexum

JOCTYTIA: JUIsl aBTOPHU3. TOJIB30BaTENEH.

5.2 /lonosHUTebHAS JUTEPATypa

5

Kyuepsasckuii C., [lanuyk B., Monaxosa 0., Kupcanos /[. BBeneHne B xeMOMETpUKY

[DnexTpoHHBIT pecypc] /

https://www.chemometrics.ru/books/%D0%92%D0%B2%D0%B5%D0%B4%D0%B5
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10

11

%D0%BD%D0%B8%D0%B5-%D0%B2-
%D1%85%D0%B5%D0%BC%D0%BE%D0%BC%D0%B5%D1%82%D1%80%D0%
B8%D0%BA%D1%83.pdf — . 2025. - 372 c. - Heorp. goctyr.

[Mapad, M. A. Xemomerpuka / M. A. llapad, . JI. Unnmoan, b. P. KoBanbcku ; mep. ¢
aurn. A. H. MapunnueBa, A. K. YapsikoBa ; mox pex. U. A. Hbparumosa, A. K.
UYapeikosa. - Jleannrpan : Xumus. Jlenunrp. orn-uue, 1989. - 269 c. : rpad., wn.,
cXeMmsbl, Tab. ; 22 cM. - bubnuorp.: c. 262-269. - Tlep. u3xa. : Chemometrics / A. Sharaf
Muhammad, L. Illman Deboran, R. Kowalski Bruce. - New York, 1986. - ISBN 5-
7245-

0361-1 : 2.10 p. - TekcT : HENOCPEACTBEHHBIN.

[MTaynesa, E.}O.. Xemomerpuka. bazoBsie monsarus : yueb.-merona. mocooue / E. O.
[MMaynesa. - CII6. : Jlawp, 2017. - 157 c. : wn. ; 22 cM. - (Y4eOHUKH IJIsT BY3OB.
CrnenuanbsHast muteparypa). - bubnuorp.: ¢. 157. - ISBN 978-5-8114-2301-9 : 699.60 p.
- Tekcr : HEMOCPEACTBEHHBI.

Camoitnos, H. A. Ilpumeps! u 3agaun no kKypcy "MaTeMarndyeckoe MOJEIUpPOBAHHUE
XUMHKO-TEXHOJIOTHUECKHX TporieccoB" [DnekrponusIii pecype] / H. A. Camoinos. -

Mockga : Jlawp", 2013. - Pexum noctyna: ObC "UznarensctBo "Jlawp". - Heorpanuy.

nocryi. - ISBN 978-5-8114-1553-3.

[Tpommn, B. . AHanu3 pe3yapTaTOB U3MEPEHUM B SKCIIEPUMEHTAIBHON (PU3HKe
[Dnextponnslii pecypc] / B. WU. Ipommwn, B. I'. Cumopos. - 1-e uza. - [b. m.] : Jlans,
2018. - 172 c. - Pexxum gocryna ObC "Jlanw". - Heorpanuu. noctym. - ISBN 978-5-
8114-2886-

1.

Tpodumor, A. I'. Maremarnueckass craTuctuka [TekcT : DIEeKTpOHHBIA pecypc| :
Yuebnoe nocodbue / A. I'. Tpodpumos. - 2-e u3a. - DnekTpoH. nan.col. - Mocksa :
WznarensctBo IOpaiit, 2019. - 259 c. - (YuuBepcutersl Poccun). - Pexum gocryna
OBC "HOpaiit". - Heorp. goctymn. - ISBN 978-5-534-08874-8.

3aitnens, AH. Ommbku n3mepennii GU3NIECKUX BEIMUUH [ DJIEKTPOHHBINA pecypc] / A.
H. 3aiigens. - Mocksa : Jlanb, 2009. - 112 c. : uin., Tabmn. - (YueOHHUKY IS BY30B.

CnenmanpHas nuteparypa). - Pexum pocryna: ObC "UzpmarensctBo "Jlaww". -

Heorpanuu. nocrymn. - ISBN 978-5-8114-0643-2
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12 beikoB, M.B. Maremarnueckas u rpaduueckas o0paboTka (PHU3UKO-XUMHUUYECKUX

nauHbIX [Tekcer] : yae6. mocodue / M. B. brikos, /I. C. Cycnos, B. C. Tkau ; pem.: A. U.
Buwiemc, U. C. Ilerpymun ; Upkyt. roc. yH-T, XuM. dak. - Upkyrck : U3a-o UT'Y,
2015.-91 c.; 20 cm. - ISBN 978-5-9624-1292-4 : 9 3k3.

5.3 Ilepuoguyeckue u3gaHus (MpU HEOOXOAUMOCTH)

HET HEOOXOUMOCTH;

5.4 Cnucok aBTOPCKHX MeTOAHYECKUX Pa3padoTok

B OUOC UTI'Y pa3MerieHbl METOJUUECKUE YKa3aHus K JJabOpaTOpHBIM paboTaMm:

13

14

15

beikoB, M.B. Maremaruyeckas u rpaduueckas o0OpaboTka (HU3MKO-XUMHUUECKUX
nanHbIX [Teker] : yue6. mocobue / M. B. brikos, [I. C. Cycnos, B. C. Tkau ; pem.: A. W.
Bunsme, U. C. Ilerpymun ; Upkyr. roc. yH-T, XuM. ¢ak. - Upkyrck : MU3x-8o UI'Y,
2015.-91 c.; 20 cm. - ISBN 978-5-9624-1292-4 : 9 3k3.

Maremarnueckass 00paboTka (PU3MKO-XMMUYECKHUX TAHHBIX M PacyeThl MO Tpadukam
[DnexTpoHHbIH pecypce] : MeTon. yka3. / Upkyrckuit roc. yH-T, Hayd. 6-ka ; coct. [I. C.
Cycnos. - OBK. - Upkytck : UT'Y, 2010. - Pexxum gocryna: D43 "bubaunorex". -
Heorpannu. nocryn

https://educa.isu.ru/course/view.php?id=46391

5.5 ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE U MOUCKOBbIE CHCTEMbI

16

17

https://www.chemometrics.ru/ru/books/J/IaHHbBI}f HHTEPHET HCTOYHUK — ATO CAUT

Poccuiickoro xemMoMeTpu4eckoe O0OIIecTBa, Ha KOTOPOM B OTKPBITOM JIOCTYIIE
NPEJCTaBICHbl yueOHble MOCOOUs MO XEeMOMETPHKE MW COBPEMEHHOE IMPOrpaMMHOE
obOecrnieucHuUe.

ﬂaHHBII\/'I I/IHTepHeT HNCTOYHHUK — 3TO CChIJIKA Ha y‘IeGHI/IK B 3HeKTpOHHOM BHUJIC Ha

aarymiickoMm si3bike: Deming S. N. et al. Chemometrics: a textbook. — Elsevier,

1988.:
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https://books.google.ru/books?hl=ru&lr=&1d=G8JMac7OCtAC&oi=fnd&pg=PP1&d

q=
Chemometricstmassart&ots=kFHkaOz71W &sig=RNivQBy54k4ecBFOKHcBLVp

w24&redir_esc=y#v=onepage&q=Chemometrics%20massart&f=false

6 MarepuajbHO-TeXHUYECKOe o0ecredeHne JUCIUNINHBI

6.1 YueOHo-1a00paTOpHOE 000pYyAOBaHUE:

[Tomemenust st TpOBEAEHUS JIEKIIMOHHBIX M MPAKTUYECKUX 3aHITHH, YKOMILIEKTOBAaHHBIE
HE00XOAUMBIM 000pYyJOBaHUEM, TPUOOPHOI 62301 U peakTHBaMH, @ UMEHHO:
- KOMITHIOTEPHBIM KJIacC XHMHYecKoro ¢akynprera obopymoBan 12 TIK ¢ ycTaHOBICHHBIM
naketoM MS Office. Umeercs nokainbHas ceTb. EcThb mocka.
- ayUTOPUH, OCHAIICHHbIE MYJIbTUMEIUNHBIMUA CPEICTBAMU, JJI MPOBEJEHUS ayTUTOPHBIX U
npakTuueckux 3aHsatud (aya. 402, 426, 303); ayn. 5, 6, 402, 426  obopymoBaHbI

myabTUMeaHHbIME TTpoekTopamu (InFocus IN 105 (3D Ready), HacTeHHBIMU SKpaHaMHu

6.2 IIporpammHoOe obecrieyeHue

JInuensupyemoe I10:

1  Omnepammonnas cucrema Windows-7, nunen3us npuHaaiexut UT'Y;

2 TMaker MS Office — 2016, muuen3us npunamiexut UI'Y; 3 CBoboano
pacmpocTpaHsieMbIe TPOrPAMMBI:

4 Google Chrome — Opay3ep, pa3zpabareiBaeMblii kKomianueit Google

5 Libre Office — odwucHbii mnaker, pa3pabarbiBaemblii komnanueid The Document

Foundation

6.3 TexHuuyeckue u 3JIEeKTPOHHbIE CPEICTBA

7 OOpa3oBaTe/ibHbIEC TEXHOJIOTHH
B mnponecce u3yueHUs IUCHUIUIMHBI «XEMOMETPUKA» YHUTAIOTCS JIEKIUH, MPOBOJIATCS
KOHTPOJIbHBIC pa6OTI>I, p21360p KOHKPCTHBIX CI/ITyaI_[I/Iﬁ C UCIIOJIB30BaHHUECM IMIaACCUBHbIX, AKTUBHBIX U

MHTEPAKTUBHBIX (HOpM 00yUeHHSI.
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AkTuBHBIE (popmbl 00yueHus. Ha mpakTHUecKUX 3aHATHAX, KOTOPBIE COCTABISAIOT OKOJIO
MOJIOBUHBI OT KOHTAKTHON pPabOTHI, MPOUCXOIUT COBMECTHOE OOCYXKICHHE W PEIICHHE THUITOBBIX
3a/a4, a TaKkKe 3aJad XUMHYECKOW HampaBICHHOCTH. Takod BHUJ OpraHHW3alMu OOYYEeHHS, C
JJIEMEHTAMU  HWHTEPAKTUBHBIX (HOopM  00y4deHHUs, CIOCOOCTBYET TMPHUOOPETEHHUIO HAaBBIKOB
CaMOCTOSITENIFHOTO  TUIAHUPOBAHMUS OKCIIEPUMEHTOB M OLEHKH TOTPEUIHOCTH M3MEpPEHUi.
BrimonmHeHne caMOCTOSITENBHBIX 33JaHH, B TOM YHCJIE HAa KOMIbIOTEpe, (GopMmupyeT yMeHue
MPOBOAUTHh MEPBUYHBIM aHaIM3 OSKCIEPUMEHTANBbHBIX JAHHBIX C Y4E€TOM 3aKOHOB U
3aKOHOMEPHOCTEH, BU3YyalIM3UPOBATh MOJYYCHHbIE JaHHBIE, MPEJCTABIATh PE3YJIbTaThl OIBITOB C
YKa3aHHEeM JIOBEPUTEIHHOTO HMHTEPBANA, TI'PaMOTHO (OPMYIHPOBATH BHIBOIBL. 3aKpeIUICHHE

TCOPCTUUCCKUX MMOJ0XKEHU M XCMOMCTPUKHU TPOBOAUTCA B BUJC BBIMTOJIHCHUA PACUCTHBIX 3a1a4.

8 OueHouyHble MaTEPHAJIBI ISl TEKYIIEr0 KOHTPOJISI M MIPOMEKYTOYHOM aTTeCTAMHU

8.1 O0mme cBeaenns

Onenounsie cpencta (OC):
O1eHOYHBIE CPEACTBA TEKYIIET0 KOHTPOJIA (OPMHUPYIOTCSA B COOTBETCTBHH ¢ [lo0keHnEM

0 Oa/UIbHO-PEHUTUHTOBOM CHCTEME YyHHUBEpCcHTEeTa. Ha3HaueHHE OIEHOYHBIX CPEICTB TEKYIIETO
KOHTPOJIS - BBISIBUTH Y oOyJaronuxcsi chopmMupoBaHHOCTh kommnereHmuii: [1K-4, TTK-5.

Marepuansl 1 NPOBEAEHUs TEKYILET0 U IMPOMEKXYTOYHOIO KOHTPOJIA 3HAHUM CTYJIECHTOB
MPEJCTaBIICHbI B TAOIUIIE:

Ne Bun xontpons KonTtpoaupyemslie TeMbl (pa3aeibl) Komnerennun,
KOMITOHEHTBI KOTOPBIX
KOHTPOJIHUPYIOTCS
1 Brinonnenue CTaTHCTHYECKOE ONKMCAaHHE TaHHBIX. [1K-4, TIK-5
MPaKTHYECKUX PaboT. HopmanbHoe pacnpenenenue.
Otyert mo I1P. KBaHTHIM 1 KBapTWIN
Cobecenosanmue B popme | CpaBHEHHUE BHIOOPOK. JMcnepCHOHHBIH
YCTHOTO OIIpoca ananu3. [Iposepka runorez Meron

rnaBHbIX KomrnoHeHT (MI'K, PCA)

[MapHast ¥ HOTMHOMUANBEHAS PETPECCHsL.
MeTo HAaMMEHBIINX KBAJPaTOB

(MHK)

MHosxecTBEeHHas JIMHEHAs perpeccus
(MJIP, MLR). OT60p IepeMeHHBIX. MeTon
MIPOEKITMH Ha JTaTeHTHBIE CTPYKTYpHI (I1IJIC,
PLS) IIpeasapurensHas o6padboTka
CIEKTPATBHBIX (IKCIIEPUMEHTAIBLHBIX )
JTAHHBIX
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2 Cobecenopanue B popme | Benenue. Tunbl nanusix. OcHoBbl Teopun | ITK-5
YCTHOTO OIpoca MOTPETTHOCTEH

3 CobecenoBanue B popme | MeToabpl MHOTOMEPHOM KITaCCU(HUKAIIUH [IK-4, TIK-5
YCTHOTO OIIpOca.
TectupoBanue

Bapuanmer mecmuposanus npeocmasnenvt 6 IUOC UT'Y-
https://educa.isu.ru/course/view.php?1d=46391Libre%200ffice

8.2 /leMOHCTpauMOHHbIC BAPDMAHTHI MPAKTHYECKHUX 3aJaHUM
JleMOHCTpallMOHHBIN BapUAHTHI 3aJaHHUI

1. Beruncnure MaccoBble JOJIM  DJIEMEHTOB B OOpPHOM KHCIOTE W OINPEICIIHUTE
a0COTFOTHBIE TIOTPEITHOCTH ITUX MACCOBBIX JIOJIeH, eciiu aTomHbIe Macchl: Ar(B) 10,80+0,12 a.e.m.;
Ar(H) =
1,00+£0,01 a.e.m; Ar(O)=16,00+0,15 a.e.m.

2.  BplumcnuTe XMMHYECKOE KOJIMYECTBO BelIecTBa cynbpuma cepedbpa Ag2S maccoi
34,72+0,22 1. OmpenenuTe NOTPEIIHOCTH JJS KOJIHYECTBA BeEHIECTBA (OTHOCHUTENBHYIO U
abCONIIOTHYIO), €CIIM OTHOCHUTENbHasl MOrPEUIHOCTh aTOMHOM Macchl cepbl coctaBisieT 1,8%, a

cepedbpa — 1,3%.

3.  Beruucaute Maccy okcuaa 6apus 1 00beM ra3a, KOTopble 00pa30BaIuCh B PE3YJIbTATE
pasnokeHus: kapoonara Oapust maccor 118,4+1,2 r. Onpenenure MOTPEIIHOCTH PACCUUTAHHBIX

BEJIMYWH, €CJIM a0COJIFOTHBIC IMMOTPEITHOCTH aTOMHBIX Macc = (0,2 a.e.M.

4.  Omnpenenure 00beM KHCIOpona (M TOTPEIIHOCTH), KOTOPBIM MOTpeOyeTcs s
nojiHOro Cxkuranus 61+1 mu nzonponanona. Ilpumure, 4To aGCOMIOTHBIE MOTPEITHOCTH aTOMHBIX
Macc = 0,2 a.e.M., MOJIApHBI 00BEM raza IpH H.y. — KOHCTaHTA, a IJIOTHOCTh HM30MPOIaHOa
paBHa

0,785+0,011 r/mm.

5. Paccuuraiite y = 2/%° + 5p +q2/4 —3zueg,npux=2;p=02;,9g=4,z=0,4, ccnu & =
0,1;¢,=0,01;¢e,=0,3; &= 0,08.
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6. Ilpm xanmuOpoBKe BOJBTMETpa C MAaKCHUMaJbHBIM IpenenoMm wusMepenus 40 B
MOJTy4YeHbI cienyronme pe3yiabratel u3MepeHus (Uy) Nmpu pa3iuyHbIX 3HAUEHHUSX 3TAJTOHHOTO
anekTpudeckoro HanpsukeHus (Us,p). Onpenenure Kiacc TOUHOCTH TprbdOpa, eciu:

U, .B 4,2 7,8 10,0 16,4 20,5 33,3

U, ,B 4,4 7,6 9,9 15,9 21,0 33,6

7. Ha mnpakTuueckux 3aHATUSAX CTYAEHTBI Hekoroporo Kkypca HWI'Y  omnpenensnu
TeMIepaTypy KHIIEHHUS IMKJIOT€KCWIOBOrO crnupTa. B Tabiuie HWXKe MNpHBEIcHAa ClydaiiHas

BBIOOPKA HEKOTOPBIX MOJIYUYEHHBIX PE3YJIbTAaTOB:

Temnepatypa kunenus, °C 161,0 | 158,6 | 162,3 | 161,5 | 159,7 | 160,8 | 160,1 | 161,3 | 159,1

CKOJIBKO pa3 BCTpCUACTCA B

13 7 9 11 9 20 29 25 7
BEIOOpKE

Onpenenure:

1) ¢ BeposTHOCcTBIO 98% ompenenuTh JOBEPUTENBHBII HHTEpBaJ CPEIHEH BEJIWYMHBI
TEMIIEpATyphl BO BCEU N'€HEPAIILHON COBOKYITHOCTH.

2) ¢ BeposaTHOocTbIO 90% ompenenuTe JOBEPUTENBHBI MHTEpPBaJ CpPEIHEH BEJIWYMHBI
TEMIIEPATypbl BO BCEU I'€HEPAIILHON COBOKYITHOCTH.

3)  Ha CKOJBKO JIOBEpUTENIbHBIA MHTEPBAI BO BTOPOM Cilydae OyaeT OTIM4YaThCs OT MHTEpBaia B
IIEPBOM.

[TpoBephTe pe3yibTaT pacdera ¢ MOMOIIbIO Makera aHanm3a aaHHbIXx LibreOffice Calc wnmm MS
Excel.
8. OOBIYHO 3aBHCHUMOCTh H300apHOM TEIUIOEMKOCTH OT TEeMIIepaTyphl OIMHUCHIBAIOT

psanamu tana c,°t= a + bT + cT2 wmm ¢,°r= a + bT + ¢'T—2. B Tabnuiie NpeCTaBieHbI JaAHHBIE O
3aBHCHMOCTH TEMILIOEMKOCTH YTIEPOJAHOTO MaTepualia OT TeMIeparypbl. MeToaoM HauMEHBIIIHX
KBaJIPATOB BBITIOJHUTE PACUeT PErPECCHOHHBIX KOIPPUIMEHTOB IMIUPUICCKUX YPaBHEHUU IABYX
THIOB: Cp°r= a + bT + cT?2, c°r=a+ bT + c'T2u c,°r= a+ bT + cT2+ ¢'T~2. Beibepure
HaWJIydllyl0 M3 TMPEJIOKEHHBIX MOJIeJIe W TPHUBEAUTE €€ HTOTOBOE YpPaBHEHHE, a TakKXKe
JOBEepUTENbHbIE HMHTEpBajbl (Ha ypoBHe o = 10%) nans perpeccMOHHBIX KO3()(UIIMEHTOB.
O6ocHyiiTe BEIOOP MO/IENH, B TOM YHCIIE KOTMYECTBEHHBIMU TOKA3aTEISIMHU.

9. B pe3syapTare cepuu  OKCIEPUMEHTAIBHBIX W3MEPEHUH  OBUIM  TOJTYYCHBI
naHHbleY OCIEKTPOCKONNH ISl CEPUHM PACTBOPOB apOMATHUYECKHX YTIIEBOAOPOIOB, BCEro OBLIO
MPUTOTOBIIEHO 25 00paslioB TakWX pacTBOpPOB. Beibepure okxono 80% MaHHBIX IS TOCTPOCHUS
IpalyipOBOYHON 3aBUCUMOCTH, a ocTaibHbie 20% OocTaBbTE IS BATUAANNHU. 3ad0aHue: TIOCTPOUTE

Y®-cnektpel 5-7 cMecel W3 TPaayHupOBOYHOTO M BaMJAIMOHHOTO HabopoB. [lommumure ocu
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aOCIIMCC W OpPJIMHAT, YKAKHUTE B MOAMHUCSIX Pa3MEPHOCTH. Tak Kak IS MOCTPOSHUS HAIAC)KHOU

3aBUCHUMOCTH OHHOﬁ AJIAHBI BOJIHBI 4YaCTO OKa3bIBACTCA HEAOCTATOYHO, TO MOXHO IIOCTPOHUTH

3aBUCUMOCTD MO Pa3IMYHBIM JyIMHaM BoJH. Onpenenute napamerpsl MJIP mig kaxmoro mx Tpex

BCIICCTB U ONPCACIUTEC ONTUMAJIBHOC YMUCJIO JJIMH BOJIH, HGO6XO,Z[I/IMOG AJI1 IOCTPOCHUA MO/JCIIN,

ONMUININTE NPUYMHY BbIOOpa. [[ns cMeceld moctpoiiTe rpaduku THma Yy — Y, HAaHECUTE Ha HHX

Pa3HbIMU LIBETAMH TOYKH 06yqaloumx U BalIMJallUOHHBIX HaGOpOB JaHHBIX.

8.3 Bompocsl 11l YCTHOTO 0Onpoca

. Beenenne. Tunol nanabix. OCHOBBI TEOPHH NMOTIPELIHOCTEH

1.
2.

UYT0 Takoe XEMOMETPHKA U KAKOBBI €€ OCHOBHBIE 33Ja4/ B XUMHH?

[lepeuniciiute TUIBI JaHHBIX 1O WU3MEPUTEITBHBIM IIKaJaM (HOMUHATHUBHAS, MOPSAKOBAs,
MHTEpBaJIbHAsA, OTHOCUTENIbHAS). [IprBeanTe mpUMephl U3 XUMUYECKON MTPAKTHKY.

UeM oTimyaroTcs mpsiMble 1 KOCBEHHBIE U3MEPEHUS?

HazoBuTe BuABI TOTpemIHOCTEH HU3MEPEHHUH (CHCTEeMAaTHUYeCKue, CIydaiHble, TpyObIe).
[IpuBeauTe NpuMepHI.

CdhopmynupyiiTe 3aK0H HaKOIIJICHHSI IOTPEIITHOCTEH JIJIs1 KOCBEHHBIX U3MEPEHUH.

Kak mpaBWIBHO OKPYIJIUTH pE3yNbTaT H3MEpPEHHUs, €CIM U3BECTHAa ero abCoNoTHAs
MOTPEIIHOCTh?

Urto Takoe KJIacC TOYHOCTU U3MEPHUTETHLHOTO MPUOOPA U KaK €ro OMPEIEIIUTh?

[Touemy mpu 3ammcu pe3yabTaTa W3MEPEHUS YHUCIIO 3HAYalUX IUQp coriacyercs ¢

MOTPEIIHOCTHIO?

Crarncruyeckoe onucanue faHHbix. HopmanbHoe pacnpenenenue. KBanTn/iu u KBapTuin

9.

Uto Takoe HOpMabHOE pactipeneneHue? Kakumu napameTpaMu OHO ONTMCHIBAETCS ?

10. Yto Takoe cTanaapTu3aims JaHHBIX (Z-peodpa3oBaHue) U 3a4eM OHA HYKHa?

11. [Jaiite onpeneneHne KBaHTUIIA U poueHTwIs. [IpuBeaure nmpumepsl.
12. Yro takoe kBapTmin? Kak paccuntarh MeXKBapTHIbHBINA pa3max (IQR)?

13. Kak ¢ momomsto mpasuia «1,5 x IQR» o6Hapy>kKuTh BEIOPOCH B BEIOOpKE?

14. Yto Takoe noBepUTENbHBINA HHTEPBAN? Kak OH CBsI3aH C 1OBEPUTEIBHON BEPOATHOCTHIO?

15. lns gero ucnomnw3yercs t-pacupenenenue CrbroneHra?

16. Yto nmokassiBaeT box-plot (simuk ¢ ycamn)? Kak nHTEpIpeTHPOBATH €r0 3JIEMEHTHI?

CpaBHeHnue Bb100pOK. lucnepcnonnblii anaaus. F-tect, t-Tect

17. YUto Takoe HysneBas U aJIbTEPHATUBHASA TUIIOTE3bl B CTATUCTUYECKON MPOBEPKE?

18. Uro Takoe ommbOka mepBOro poaa u omubdka Broporo poxaa? Yem oTiauyaercs MOIIHOCTb

TecrTa?

19. lns wero npumensiercs F-tect (kpurepuit @urepa)?
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20.

21.
22.

23.

24.
25.

B kakux ciyyasx HCHONb3yeTcs t-TeCT € paBHBIMM JAMCIEPCUSIMH, @ B KakUx — C
HEpaBHBIMU?

YeM oTiMyaeTcst MapHbIA t-TeCT OT 0OBIYHOTO ABYXBBIOOPOYHOTO t-TecTa?

B u4ém cyrp mpoOiemMbl MHOXECTBEHHOTO cpaBHeHMs? Ilouemy Hemb3s MPOCTO
UCIOJIb30BATh MHOT'O t-T€CTOB?

UYro Ttakoe onHOdakTOpHBIA aucrepcuoHHbI aHamu3 (ANOVA)? Kakue aucnepcun
CpPaBHUBAIOTCS?

Yro naér anocrepuopHslii TecT Throku nocie ANOVA?

Kak unTepnperupoBath pe3ynbraThl AByX(aktopHoro ANOVA? YUto o3HauaeT Haaudue

B3aMMOJICHCTBUS (HaKTOPOB?

Metoa riaaBHbIX kKoMoHeHT (PCA)

26.
27.
28.
29.
30.
31.
32.
33.

34.

Urto Takoe koBapuanus u ko3 dunmueHt koppessuu [Tupcona? B uém pazauia?

Uro Takoe gaTeHTHas (CKphITasi) mepeMeHHas B kKoHTekcTe PCA?

KaxkoBa 1ieip MeToa rimaBHbIX KOMIIOHEHT?

Urto nokaseiBatoT rpadguku cueToB (scores plot) u rpaduxu Harpy3ok (loadings plot)?

Kak omnpenenuTs, CKOIBKO TTaBHBIX KOMIIOHEHT CTOUT OCTaBUTh JIJISI HHTEPIPETAIIUU?

Uro Takoe Scree-plot (rpaduk KaMEHHUCTOM OCHITIN) M KaK €T0 YATATh?

Urto Takoe Q-octatku u paccrosaue 10 moaenu (T?) B PCA?

Uem ornmuaercas PCA Ha koBapuanmoHHod wmatpuie oT PCA Ha KoppensuuoHHON
MaTpuue?

Kak mo rpaduky Harpy3ok omnpeaenuTh, KaKHE HCXOJHbIE IE€PEMEHHbIE CHUJIBHO

KOPPETUPYIOT MeX1y co00ii?

ITapuasi u noMHOMHANBHAA perpeccusi. Meron Hanmenbmnx kBaaparos (MHK)

35.
36.
37.
38.
39.
40.
41.

42.
43.

UeM oTiIM4aeTcss perpecCUOHHbBINA aHAIN3 OT KOPPEJISIIUOHHOTO?

ChopmynupyiiTe CyTh METO/Ia HaWMEHbINUX KBajapaToB (MHK).

3anuiuTe MaTpUUHYIO GOPMYITy 71 HaX0XKIeHUS KO3 GUIIUEHTOB JTMHEHHON perpeccuu.
Yro o3HavaeT k03 UIMEHT AeTepMuHanuy R? u kakue y Hero npeaesnsi?

Kak nnTepnperupoBath rpaduk ocTaTKOB (TOMOCKEAACTUYHOCTD, HOPMAJIBLHOCTB)?

Korna umeeT cMbICII HCIIOJIB30BAaTh OJMHOMHUAIIBHYIO PETPECCUI0 BMECTO JTMHEHHON?

Kak paccuutarh mpenen OOHapyXKEHHsS W TMpeles KOJHMYECTBEHHOTO OIpEeIeNCHHUs II0
rpagyupoBOYHOMY rpaduky?

Uto Takoe auHeapu3zanus HelMHeHou 3apucumMoctu? [IpuBenure npumep.

Kak noctpouTs 10BEpUTEIBHBIA HHTEPBAI AJIs IPEICKAa3aHHOIO 3HAYEHUS KOHLIEHTpauu?

MHuo:xecTBeHHasi JuHeiiHas perpeccusi (MLR). OT00op mepemMeHHBbIX

44 B 4é€M oTIIMUME MHOXXECTBEHHON JIMHEWHOHN pEerpeccuu OT NapHOoi?
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45.
46.

47.
48.

49.
50.

UTo Takoe MyJIbTUKOJUIMHEAPHOCTh U YeM OHa omnacHa Jiyist MLR?

Hns gero nHyxken VIF (pakrop wndmsumm mucnepcun)? Ilpu xakom 3HaueHuun VIF
MYJIBTUKOJUTMHEAPHOCTh CYUTACTCS BHICOKOM?

B uém unes perpeccuu mo riaaBHbeIM kKoMmrioHeHTaM (PCR)?

Kakune ™eromsl orOopa mepemeHHbIXx B MLR Bbl 3Haere? B uém pasHuma mexmy
«PaBHOMEPHBIM MPOPEKUBAHUEMY U «IIOIIATOBBIM 0TOOPOM»»?

Uro Takoe kpocc-Bauaanua? 3a4eM OHa HyXHa MU BbIOOpE Yuciia MpeAUKTOPOB?

Kak onenuts kauectBo mosenut MLR Ha TecToBoit BeIOOpKE?

Metoa npoexkuuii Ha JaTeHTHbIe CTPYKTYpsI (PLS)

51.
52.
53.
54.
55.

Uewm npuniunuansHo omnyaercs PLS or PCA?

B uém otnmuue PLS ot PCR (perpeccuu 1o riiaBHIM KOMIIOHEHTaM)?

Kak BbIOupaeTrcst onTUMaIbHOE YMCIIO JJATCHTHBIX NepeMeHHbIX B PLS-monenu?
Yrto moka3siBatoT rpaduku Harpy3ok s X- u Y-061okoB B PLS?

Jlnd pemieHus Kakux XuMuueckux 3aaad PLS npumMensiercs damie Bcero?

IIpeaBapuresbHas 00padoTKAa AHATUTHYECKUX JAHHBIX

56.

57.

38.

59.

60.

61.

62.

63.

64.
65.

Kakve oCHOBHBIC THIIBI IITyMa BCTPEYAIOTCS B aHAJUTHYECKUX CHUTHaNax (Oenmbli, apeid,
HUMITYJICHBIN )?

YeMm oTnmyaercs CriakuBaHHE METOJIOM CKOJB3SILEro CPEJHEro OT CrJIaKWBaHUS I10
Casunikomy—I omnero?

B uém nmpeumymiectBo criaaxuanus 1no CaBunkomy—l onero mnepen mIpocTbIM CKOJIb3SIIUM
cpenHuM?

Kak BbIOpaTh mmpuHy OKHa CriakuBaHusg? UTO MPOUCXOMUT TPU CIUIIKOM Y3KOM H
CJIMIIKOM IIMPOKOM OKHE?

Jns ugero HyxHa Koppekuus 0azoBoil numuuu? IlpuBenure mpumepbl U3 XHUMHYECKOM
MPaKTUKH (Xpomatorpadusi, CHEKTPOCKOIH).

B uém cyTh MeTos1a KOoppeKLry 6a30BOM JMHUH C TOMOLIBI0 aCUMMETPUYHBIX HAMMEHBIIINX
kBazpatoB (airPLS)?

Uro Takoe UEHTPUPOBAHME U AaBTOLIKaIMpoBaHWE MaHHBIX? Korma kakoil MeTon
npuMeHsiercs’?

3adeM MOXET MOTpeOOBaTHCS JOTapu(hMUUECKOE WU CTENIEHHOE MPeoOpa3oBaHUE TaHHBIX ?
Yro Ttakoe 6akeTuHr (binning) v 11 KaKUX IEJI€H OH UCTIOIB3YeTCs?

Kak mguckpernoe mpeoodpazoBanue dypbe (DFT) momoraer B 06paboTke aHATIUTUUYECKHX

CUTHAIOB?

MeToabl MHOTOMEPHOI KJIacCH(PUKALMA

66.

Yem otimuaercs kinaccupuranus c¢ obydeHueMm (supervised) ot kimaccuduxanuu 0e3

o0ydenus (unsupervised)?
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67.

68.
69.
70.
71.
72.

73.
74.

75.

Kakue BHUIBI pacCTOSHUM MEXKIYy OOBEKTaMH HCIOJIB3YIOTCS B~ MHOTOMEPHOMU
kinaccuukanun? HazoBute He MeHee TPEX.

UYro Takoe EBKIINIOBO paccTOSIHUE U KOTAA €ro MPUMEHSIIOT?

Uro Takoe paccrosiHue MaxanaHoOuca U B 4é€M ero npeumMyniecTBo nepea EBkinaoBbm?

B 4ém cyTh arioMepaTuBHON HEPAPXUUYECKON KIlacTepr3alun?

Urto Takoe aeHaporpaMma u Kak €€ UHTEpIpeTUpoBaTh?

Yem oTiMUalOTCs METOABI CBs3eH (OAMHOYHOHM, TONHOW, Bapma) B wuepapxuueckoi
KJ1acTepu3anun’?

Kak pa6oraer meron k-cpennux (k-means)?

Kax paboraer meron k Ommxaitmmx coceaeit (kNN)? Ot dero 3aBuCHT BBIOOp MapaMmeTpa
k?

B uém otimumne nuneitnoro (LDA) u kBagpatuunoro (QDA) IMCKpUMHUHAHTHOTO aHaIu3a?

[TpomexyTouHas aTTecTauus (3auem) MIPOBOAUTHCS c HCIOJIb30BaHUEM

0aJIbHOPEUTHHIOBOM CHCTEMBI OLIEHUBAHUS PE3Y/IHTaTOB O0YyUCHHS.
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[TPUMEPHBIN ITIEPEYEHB BOITPOCOB U 3AJIAHHM K 3AUYETY (TECTY,
COBECEJIOBAHUIO)

Yactb A. ba3zoBblie nonsitust (Bonpocsl 1-10)

1. Jlaitte onpenenenne xemomeTpuku. Kakue 3agaun pemraer XeMOMETPUKA B aHAUTUTUYECKOU

XUMun?

2. Ilepeuucnaurte TUIBI AaHHBIX [0 HW3MEPUTENbHBIM MIKanaM. [lpuBenure npumepsl u3
XUMHYECKON MPAKTUKH.
B 4ém paznuuue Mexy CHCTEMaTUYECKON U CIIy4aiHOM MOTPEITHOCTHIO?
ChopmynupyiiTe 3aKOH HAKOTUICHHS TIOTPEITHOCTEHN ISl KOCBEHHBIX U3MEPECHHUI.
Uto Takoe HOpMabHOE pacnpenenenrue? Kakumu mapamerpaMyu OHO OITUCHIBAETCS ?
Uro Takoe kBaHTWIb U KBapTHIIb? Kak paccuntaTh MEKKBAapTUIBHBIN pazmax (IQR)?
s gero HyxeH Q-Q plot? Kak unrepnperupoBats ero Bua?

Yro Takoe HyneBas runore3a? YTo 03Ha4arOT OMMOKH MTEPBOTO U BTOPOTo poaa?

X =N 0 kW

B kakux cnydasx npumensercs t-tect CTbrofieHTa, a B Kakux — F-tect @urepa?
10. Yro takoe aucnepcuonnsbiii anamn3 (ANOVA) u korzia oH UCHOIb3YyeTCs ?
Yacts b. MeToa riiaBHbIX KOMIOHEHT (Bonpockl 11-15)
11. Yto takoe metop rinaBHbX komnoHeHT (PCA)? KakoBa ero ocHOBHas 11€1b?
12. Yro moka3wiBarOT rpaduku cueToB (scores) u Harpy3o0k (loadings) 8 PCA?
13. Kak onpenenuTs, CKOIbKO IIAaBHBIX KOMIIOHEHT CIEAYET OCTaBUTh JJIsl MHTEpIIpeTalun?
14. B uém paznuune PCA Ha KOBapuallMOHHON U KOPPEISIMOHHOW MaTpUIax?
Yactp B. Perpeccuonnnie MeToabl (Bonmpockl 16-22)
16. B uém cyTh MeToga HanMeHbIuX kBaapaTos (MHK)?
17. 3anumunTe MaTpU4YHyIO (GOPMYITY ISl HAX0XKIEHUS KO3 (UIIMEHTOB TUHEHHON PErPECCHH.
18. Yto o3Hauaet koapduuneHT nerepmunanuu R?? Kakossl ero npenensi?
19. Kak paccuutath npeaen obHapyxkenus (LOD) m mpenen KOIMYECTBEHHOTO OMpEISTICHUS
(LOQ) o rpagynpoBoYHOMY TpaduKy?
20. Y10 Takoe MyJIbTHUKOJUIMHEAPHOCTh M YEM OHA OINAacHa JJIsI MHOXECTBEHHOW JIMHEHHOMN
perpeccun?
21. Yem perpeccust 1o rnaBHbIM kKoMoHeHTaM (PCR) otinuaercst ot 00sraHOM MLR?
22. B uém ortnuune PLS or PCA u PCR?

Yacrs I'. Ilpenodpadorka n kiaaccupukanus (Bonpocsl 23-30)
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23.B uém pazHMIAa MeXAy CIIaKUBAaHMEM CKOJIB3AIIUM CpPEOHUM M CIIIQXUBAaHUEM 110
Casunikomy—I onero?
24. JIns yero Hy>KHa Koppekuus 6a30Boit muHun? Ha3o0BuTE OJIMH U3 METOIOB.

25. Y10 Takoe IEHTPUPOBAHKE U aBTOIIKAIMpOBaHue JaHHbIX? Korna ux mpumeHstor?
26.Yem otrnuyaetcs kiaccudukanus ¢ obydeHuem (supervised) or knmaccudukanmum 06e3

0o0ydenus (unsupervised)?
27. Kak paboraer meton k-0mmxkaitimmx coceneid (kNN)? Ot gero 3aBucut BeiOOp mapametpa k?
28.UYto Takoe Marpuna ommbok (confusion matrix)? Kakue mokazarenn u3 He€ MOXKHO
paccuurtath?
29. Yro Takoe ROC-kpuBas u Jy1sl 4€ro OHA UCIOJIB3YETCs?

30. Kak pa6oraer merox k-cpennnx (k-means) 1 kak BRIOpaTh YHCIIO KJIACTEPOB?

8.4 Ilnanupyemble pe3yibTaThl 00yUeHHs AJ1s1 (JOPMHUPOBAHUSA KOMIIETEHIUI

HNHauKaTopbl AOCTUKEHUS Pe3yabTaThl 00y4eHust IIpouenypa oueHnBaHus
KOMIICTCHIINH U UX KO (3HAThb, yMeTb, BJIa€Th)

NKp-4.2. [Ipumensier npu 3HaeT: OCHOBHBIE AJITOPUTMBI YcTHBIH ompoc,
00paboTKe TaHHBIX CTaHAAPTHOE | 00pabOTKM AaHHBIX: METOJ TecTupoBaHue. OTYETHI 11O
Y OPUTMHAJIBHOE NTPOrPaMMHOE HaUMEHBIINX KBaJpaToB U €T0 MPaKTUIEeCKUM paboTam.
obecrieueHue MIPUMEHEHHUE B PETPECCHOHOM

aHaJIN3€, METO/ IJIaBHbIX KOMIIOHEHT
(PCA), perpeccuto 1o riaBHbIM
komroneHTaM (PCR), meton
IPOEKIUH HA JTaTCHTHBIE CTPYKTYPbI
(PLS); metoas! knaccuduranuu (k
OMIKaWIIIX COCeACH, TUHEHHBIH
JUCKPUMMHAHTHBIN aHanu3, PLSDA)
U Ipe100padOTKH CUTHAIIOB
(crmaxuBanue Caurtkoro—I oes,
KOPPEKITHs 0a30BOM JIMHUN);
BO3MOXKHOCTHU TaOJIHUYHBIX
IPOLIECCOPOB 17151 BBIIIOJIHEHUS
XEMOMETPHYECKHUX PacUETOB:
MaTpHYHBIE ONIEpally,
perpeccuoHHbIe (PyHKINY,
HaJCTPOUKY «AHAIIN3 JaHHBIX»
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YMeeT: CTpouTh B TAOIHYHOM
NPOLIECCOPE PErPECCHOHHBIE MOJEITU
(mapHyt0, MHOXKECTBEHHYIO,
MTOJIMHOMHUATBHYIO) H
UHTEPIPETUPOBATh UX MTApaMeTpEI;
BBITIOJTHSATH CHIDKEHUE Pa3MEPHOCTH
JaHHBIX ¢ TTomoInbio PCA;
IPUMEHSATH PErpeccuio (B
YIPOIIEHHOM BHUJIE, B TOM YHCIIE
PLS) nns noctpoenus
KaJHOPOBOYHBIX MOJIEIICH 110
CTHIEKTPATLHBIM

CobecenoBanue 1Mo
MPOACTaHHBIM
MPaKTUYECKUM paboTaMm.
OTYeThI o MPAKTUIECKUM
pabortam.

NHAuKATOPHI TOCTUKEHHS
KOMIIETEHIINHN M X KOJX

PesynbTaTel 00y4eHust
(3HAThb, yMeTb, BJIa€Th)

I[Mpouexypa oueHuBaHust

JIAHHBIM U OIICHUBATh KAYeCTBO
MPOTHO3a Ha TECTOBOH BBHIOOPKE

Brageer: HaBbikamu paboTHI C
(GyHKIUAME TaOTMYHBIX TIPOIIECCOPOB
(B acTHOCTH

JIMHENMH, TEHJEHLIWS, CMEILI,
KOPPEJ]) u HancTpoiikoit «AHanu3
JTAHHBIX»; TPUEMaMH TIOIIarOBOTO
0TOOpa TIepeEMEHHBIX U PABHOMEPHOTO
MPOPEIKUBAHUS KAHAJIOB TTPU
MOCTPOCHUU MHOKECTBEHHOMN
JIMHEWHOW perpeccuu; MeToJIaMu
pe1o0padoTKH TaHHBIX
(aBTOIIKANTHPOBAHKE,
HEHTPUPOBAHUE, CTIIAXKUBAHNE) H
OIIEHKH KauecTBa MOAEIH

(koo dunmenT nerepMuHanuu R2,
CpeIHEeKBapaTUYHAS OITUOKA

CobecemoBaHue 1o
MPOJCIIAHHBIM IIPAKTUYCCKHM
paboram. OTYETHI IO
MPaKTUYECKUM paboTam.

MK g-5.3. CnocOOCHOIICHUTD
MOTPEITHOCTH U3MEPSIEMbIX
XapaKTePUCTHK BEIIECTB U

MaTepUaIoB, HICTOYHUKH OITHOOK
MIPY KCTIONIb30BAHUH BEIOPAHHOTO

METO/1a UCCIIEN0BAHUS

3HaeT: knaccuukamnmro
MOTPEITHOCTEN U3MEPEHUH; 3aKOH
HAKOTUICHUS TIOTPEITHOCTEN st
KOCBEHHBIX M3MEpEHHH (BKITIOYast
(hyHKIIUM HECKOJIBKUX TIEPEMEHHBIX C
YaCTHBIMH MMPOU3BOTHBIMHN);
CTaTHCTUYCCKHUE KPUTCPUH POBEPKH
runote3 (tkputepuii CThIOACHTA,
Fxpurepuii @uiiepa, napHbIif tTecT,
OJTHO- ¥ TBYX(DaKTOPHBIN
JIACTICPCUOHHBIN aHAIIN3)

YcTHBIH ompoc,
TecTupoBaHue. OTYETEHI IO
MPaKTUIeCKUM paboTam.
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Bnaneet: Metogamu pacuéra
OTIHMCATENbHBIX CTATUCTHK (CpenHee,
JHCTIEpCHsl, CTAaHOApTHOE
OTKJIOHEHHE, IOBEPUTENbHBIN
WHTEPBAT) B TAOJIMIHOM TIPOIIECCOPE;
HaBBIKAMH MPOBEPKH HOPMAITbHOCTH
pacmpenencuus (Q-Q rpadux) u
00HapyKeHHs BBIOPOCOB;
CHOCOOHOCTBIO (HOPMYITHPOBATH
3aKJIIOYEHUE O CTATUCTUYECKOU
3HAYUMOCTH BIHUSHUS UCCIETYEMOTO
(hakTOpa Ha OCHOBE PE3yIbTATOB
napHoro trecrta umu ANOVA

CobecenoBaHue 10

MMpoACIaHHBbIM MPAKTUYCCKUM

paboram. OT4eTHI 1O
MPaKTUIeCKUM paboTam.

I/IHIII/lKaTopbl JAOCTHUKCHUSA
KOMIICTCHIIMHU U UX KOJ

Pe3yabTaThl 00yyeHUs
(3HaTh, yMeThb, BJIA/1€Th)

Ipouenypa oneHnBanus

YMeeT: BBIYUCIATH OTPEITHOCTh
KOCBEHHOTO U3MEPEHHS 110 33/ IaHHBIM
MOTPEIIHOCTSIM BEJIMYHH;

OTIPEJIENIATH KJIACC TOYHOCTH
HU3MEPUTETHLHOTO TIPUO0pa;
CPaBHUBAThH CPEIHUE 3HAYCHUS H
JIUCTICPCUU JIBYX BHIOOPOKC IMTOMOIIBIO
t- u F-TecTOB; BHINONHATH
JIUCTICPCUOHHBIN aHAIIN3 B TAOJUYHOM
MIPOIECCOPE U UHTEPIIPETUPOBATH
pe3yIbTaThI

ColecenoBaHue 1o

MMpoACIIaHHBIM MPAKTUYCCKUM

paboram. OT4eTHI 1O
MPaKTUIeCKUM paboTam.
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8.5 IIporpamMma oneHMBaHUSI KOHTPOJIMPYEMbIX KOMIIeTeH U

2

Tema nnu paznen Kon u naumenoBanue nHauKaTopa ITmarnpyemMsbie pe3yabTaThl 00ydeHHS [Toka3zarens Kpurepuit ouenuBanus HaunmenoBanue
,HPICL[I/IHJ'II/IHLII IIOCTHKEHUS KOMITETEHLIUI OC
TK® A
1 2 3 4 5 6 7
Brenenne. Turbt WK k-5.3. ClocoOeHOLEHUTh 3HaTh: KI1acCH(PUKAIUIO TOTPEITHOCTEH 3HaeT: KIaccH(pUKALIIIO Bnapeer marepuanom, |YO, T .
naHHbIX. OCHOBBI MOTPEIIHOCTH U3MEPSAEMbIX HU3MEPEHMH; 3aKOH HAKOIIJIEHUs MOTPELIHOCTEN MOTPEIIHOCTEH U3MEPEHUH; 3aKOH MIPEICTaBICHHBIM B %
TEOPUHU IIOTPELIHOCTEH XapaKTEePHUCTHK BEIICCTB U JUTS KOCBEHHBIX M3MEPEHUH (BKITFoUas pyHKIUU HaKOIUIEHUS MOTPELIHOCTEN 1St paznene 8, myHKT o
MaTepHajIoB, HCTOYHHKU OIIUOOK | HECKOJBKUX MEPEMEHHBIX C YACTHBIMH KOCBEHHBIX U3MEPEHUH (BKIIOYast «Bonpockl 1711 YCTHOTO
NPH HCTIOJIB30BAHMH BEIOPAHHOTO | IPOU3BOJHBIMM); CTATUCTHYECKUE KPUTEPHU (YHKIIMH HECKOJIbKAX IEPEMEHHBIX onpocay, [IpaBuiibHO
METO/a UCCIIEA0BaHUS poBepku rumnore3 (t-kputepuit CTpIoeHTa, C YaCTHBIMH ITPOU3BOIHBIMH); OTBETUI Ha
Fxpurepuit @uinepa, napHblid t-TecT, OAHO- U YMeTh: BBIYHCISTE TIOTPENTHOCTD COOTBETCTBYIOLINE
ABYX(aKTOPHBI AUCIICPCHOHHbLH aHAIIH3) KOCBEHHOI'0 U3MEPEHHUS 110 BOIIPOCHI
YMeTh: BBIYHMCIIATH TIOTPEITHOCTE KOCBEHHOTO 3aJaHHBIM IIOrPEIIHOCTSAM BEJIIMYUH; TecTa/cobeceIoBaHus.
W3MEPEeHHs 10 33JaHHBIM HOTPEIIHOCTIM OTPEIeNATH KITACC TOYHOCTH
BCIIAIHH, H3MEPUTETBHOTO pUuoopa;
ONpEAEIAThH KJIACC TOYHOCTH U3MEPUTEIHHOTO
npubopa; cpaBHUBATh CPEIHUE 3HAYCHUS U
JTUCTICPCUH IBYX BBIOOPOKC IMMOMOIIBIO t- U
FrecToB; BBINOIHATH JUCTIEPCUOHHBIN aHAIU3 B
TaOJIMYHOM IMPOIECCOPE U HHTEPIPETUPOBATH
pe3ybTaThl
NKpk-5.3. CiocoOEeHOIICHUTD Baaperb: MeTogaMu pacuéra onucaTeNbHbIX Baapeer: meronamu pacuéra Bnaneer marepuanom, YO, T,
MOTPEIIHOCTH U3MEPSAEMbIX CTaTUCTUK (CpeaHee, TUCIIePCHsl, CTAHAAPTHOE omnucaTeNbHBIX CTATUCTHK (CpefiHee, | MPeICTaBICHHBIM B 1P

CraTucTuaeckoe
OIMCAHUE TaHHBIX.
Hopmansroe
pacmpeneneHue.
KBanTHIM ¥ KBapTHIIH

XapaKTepPUCTUK BEIIECTB
MaTepHajIoB, HCTOYHHKH OMNOOK
MIPU UCTIOIb30BAHMHU BHIOPAHHOTO
METO/Ia CCIICIOBAHUS

OTKJIOHEHHE, TOBEPUTEIbHBIN HHTEPBAT) B
TabIMIHOM HpoLieccope; HaBBIKAMH MPOBEPKU
HOpMaJibHOCTH pactpenenenus (Q-Q rpaduk) u
oOHapyXeHHs BBIOPOCOB; CIIOCOOHOCTHIO
(bopMynupOBaTh 3aKIIFOUEHUE O CTATUCTUYECKOH
3HAYMMOCTH BIIMSHUS UCCIIEyeMOTo (akTopa Ha
OCHOBE PE3yJbTaTOB MAPHOTO t-TECTA UIN
ANOVA

3HaTh: KIacCU(UKALMIO MOTPEIIHOCTEH
HU3MEPEHMI; 3aKOH HAKOIIJIEHUs MOTPELIHOCTEN
JUTSL KOCBEHHBIX U3MepeHHHt (BKIIIodast QyHKINU
HECKOJIbKUX TIEPEMEHHBIX C YACTHBIMH
IIPOU3BOJHBIMH); CTATHCTHIECKHE KPUTEPUH
npoBepku runotes (t-kpurepuii CTbI0eHTa,
Fxpurepuit duiepa, napHsiil t-TecT, OIHO- U
NBYX(aKTOPHBIN JUCIICPCHOHHBIN aHATIN3)

JCHepCus, CTaHIapTHOE
OTKJIOHEHHE, JOBEPUTEIBHBIH
HMHTEPBAJ) B TAOJIUYHOM
IpoLeccope; HaBBIKaMH MIPOBEPKU
HOpMaJIbHOCTH pactpeznenenus (Q-Q
rpaduk) U oOHapyKEHHUs BHIOPOCOB;
3HaeT: CTaTHCTHYECKHE KPUTEPUH
MIPOBEPKH TUIOTe3 (t-KpUTEepHit
CreiogenTa, F -kpurepuit
Odumepa,

paszene 8, MyHKT
«Bonpocs! st yCTHOTo
onpocay, [IpaBuiibHO
OTBETHJI Ha
COOTBETCTBYIOINE
BOIPOCEHI
TecTa/cobeceIoBaHM.
IpencTaBuiI OTYETHI O
MPaKTUYECKUM paboTam
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2

Tema nnu pasaen Kox u HanMmeHOBaHMEe HHIAMKATOpA [Inanupyemble pe3yabpTaTsl 00yueHHs [Toka3zarens Kpurepuii onienuBanus Hanmenosanune
JMCLIUILIHHBL JOCTIKEHUS] KOMIIETEHITHH oC
TK® | A

1 2 3 4 5 6 7
CpaBHeHHE BBIOOPOK. NKk-5.3. CnocoOeHOeHUTh Baaners: MeTogaMu pacdyéra onucaTeIbHbBIX BaaneeT: ciocoOHOCTEIO Brnaneer marepuanowm, YO, T,
JlucrnepcHoHHBII MOTPEITHOCTH H3MEPSIEMBIX CTaTHCTHK (CpefHee, MUCTIEePCHs, CTaHAapTHOE (hopMynMpOBATE 3aKIIIOYEHHUE O MIPE/ICTAaBICHHBIM B P
aHanus. [Iposepka XapaKTEePUCTHUK BEIIECTB U OTKIIOHEHHE, IOBEPUTENLHBIA HHTEPBA) B CTaTHCTHYECKOH 3HATHMOCTH paszene 8, MyHKT VO, T,
rUIoTe3 MaTepuasIoB, UCTOUHUKH OMKOOK | TAOJIMYHOM NPOLECCOPE; HABBIKAMH [IPOBEPKH BITMSHUS MCCIIE/lyeMOro GakTopa Ha | «Bonpockl anst yoTHOro | TIP

IIPH UCIIOJIH30BaHIH BEIOPAHHOTO
METO/a MCCICIOBaHUS

HOpMasbHOCTH pactpexnenenus (Q-Q rpadux) u
0oOHapyXeHUs BHIOPOCOB; CIIOCOOHOCTHIO
(GOopMyIMpOBaTh 3aKIIFOUCHUE O CTATHCTUIECKOM
3HaYMMOCTH BIMSHUA HCCIenyeMoro Gakropa Ha
OCHOBE Pe3yJbTaTOB MAPHOTO t-TeCTa HIIN
ANOVA

3HaTh: KIaCCU(UKAIHIO TTOTPEITHOCTEH
N3MepeHHH; 3aKOH HaKOIUICHHUS MTOTPEeITHOCTEN
JUIsL KOCBEHHBIX M3MEpeHUH (BKItouas GpyHKIuu
HECKOJIBKHX TIEPEMEHHBIX C YaCTHBIMHU
MIPOU3BOJHBIMH); CTATHCTUIECKHE KPUTEPUH
MpoBepku runotes (t-kpurepuii CTbI0IeHTa,
Fxpurepuit ®uiepa, napHslii t-TecT, OIHO- U
IBYX(aKTOPHBIN UCIICPCHOHHBIA aHATIN3)
YMeTh: BBIUUCIATH OTPENTHOCTh KOCBEHHOTO
H3MepEeHHs 110 33JaHHBIM [TOTPEITHOCTSIM
BEJINYHH;

OIIPENENATH KIIACC TOYHOCTH N3MEPHUTEIBHOTO
npubopa; CpaBHUBATh CPEJHUE 3HAYCHUS U
JUCHEPCUH ABYX BBIOOPOKC MOMOIIBIO t- 1
FrecToB; BEIMONHATE TUCHIEPCHOHHBIN aHAN3 B
TaOIUYHOM MPOLECCOPE U HHTEPIIPETUPOBATD
Ppe3yIbTaThl

OCHOBE PE3yIbTaTOB MAPHOTO t-TeCTa
nm ANOVA

3HaeT: CTaTHCTUIECKHE KPUTEPUH
MIPOBEPKH TUIOTe3 (t-KpUTEepHit
CreionenTa, F-kpurepuit @umepa,
MIapHBIH t-TECT, OXHO- U
IBYX()aKTOPHBIH TUCIEPCUOHHBIN
aHaJIn3)

‘YMeeT: cpaBHUBATH CpefHHE
3HAUEHUS] U JUCTIEPCUH ABYX
BBIOOpPOKC ITOMOIIEIO t- 1 F-TecToB;
BBITIONTHSATh TUCTIEPCUOHHBIN aHATH3
B TaOJIMYHOM TIpOLIECCOPE H
HMHTEPIPETUPOBATD PE3YIIBTATHI

ompocay. [IpaBuisHO
OTBETHJI Ha
COOTBETCTBYIOIINE
BOTIPOCHI
TecTa/cobeceOBaHuUS.
[IpencraBui oTYETHI IO
MIPAaKTUYECKUM paboTam
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Merton riaaBHBIX NKpg-4.2. [lpumenser npu 3HAaTh: OCHOBHBIE aJITOPUTMBI 00PaOOTKH 3HaeT: OCHOBHBIE aJITOPUTMBI Brnaneer marepuainowm, YO, T.,
komnoHeHT (MI'K, PCA) | 00paboTke 1aHHBIX CTaHAAPTHOE JTaHHBIX: METOJ HANMEHBIINX KBaJPaTOB H €T0 00pabOTKH JAHHBIX: METOJ TJIABHBIX | IPECTaBICHHBIM B P
1 OPUT'MHAJIBHOE MPOrpaMMHOE MIPUMEHEHHE B PErPECCHOHOM aHAJIU3E, METO/ komnoHeHT (PCA), BO3MOXHOCTH paszene 8, MyHKT
obecneuenue rinaBHbIX KoMnoHeHT (PCA), perpeccuto no TaOJIMYHBIX POLIECCOPOB IS «Bonpocsl 111 YyCTHOTO
rinaBHBIM koMnoHeHTaM (PCR), MeTon mpoekiuii | BBITOJIHEHHS XEMOMETPHUIECKHX ompocay. [IpaBuiabHO
Ha JlaTeHTHbIe CTPYKTYpbI (PLS); MeTomb pacuéToB: MaTPUYHBIE ONEPALIUH, OTBETHII Ha
kinaccudukaryy (k 6mmkaiimmx cocenet, HaJICTPOHKY «AHANIN3 TaHHBIX»; COOTBETCTBYIOILINE
JUHEHHBIA JUCKPUMUHAHTHBIN aHanu3, PLS-DA) | Baaneer: HaBbikaMu paGoThl ¢ BOTIPOCHI
U 1penoOpabOTKH CUTHAIOB (CIIaXKUBaHHUE (GYHKIUSAMHA TaOIHYHBIX Tecra/cobeceJoBaHusL.
Casunkoro—I ones, koppekuust 6a30BOi JTMHUM); | HPOLECCOPOB; [IpencraBun oTYETHI 11O
BO3MO>KHOCTH TaOJIMYHBIX IPOIECCOPOB IS MIPaKTHIECKUM padoTaM
BBITIOJIHCHUSI XeMOMETPHYECKUX PacuéToB:
Tema nnmu pazzgen Kon v HanMeHOBaHHE HHANKATOPA IInaHupyeMble pe3yIbTaThl 00ydeHUS IMokazarens Kpurepwuii orjeHnBanus Hanmenoanne
,Z[I/ICLII/IHJ'II/IHLII JIIOCTHKEHUS KOMITETEHLIUI OoC
TK® | A
1 2 3 4 5 6 7

MaTPUYHBIE ONIEPALIUH, PETPECCHOHHBIE
(GYHKIUY, HAACTPOIKY «AHAIN3 TaHHBIXY,
YMeTb: CTPOUTH B TAOIMYHOM IIPOIIECCOpe
pETpecCHOHHBIE MOZENH (TMTAPHYIO,
MHOKECTBEHHYIO, TIOJIMHOMHUATIBHYIO) U
HMHTEPIPETUPOBATH MX MAPAMETPBI; BBINOIHATD
CHIDKEHHE Pa3MEPHOCTH JAHHBIX C IIOMOIIBI0
PCA; npuMeHSTh perpeccHio (B yIPOIIEHHOM
Buze, B ToM uucne PLS) nins moctpoenns
KaluOPOBOYHBIX MOJIETIEH 1O CIIEKTPAIbHBIM
JTaHHBIM M OLIEHUBATh Ka4eCTBO MPOTHO3a Ha
TECTOBOH BEIOOpPKE

Buaaners: HaBbIKaMU PabOTHI ¢ QYHKINSIMA
TaOINYHBIX IPOIECCOPOB (B YaCTHOCTH
JIMHEMH, TEHAEHLMS, CMEIL, KOPPEJI) u
HaJICTPOMKOH «AHaIU3 JaHHBIX»; IpUEMaMU
TMOIIAr0BOT0 0TOOPA MEePEMEHHBIX U
PaBHOMEPHOTO TIPOPESKUBAHMS KAHAJIOB TIPH
MIOCTPOEHUN MHOXKECTBEHHOW JIMHENHON
perpeccuy; MeToiaMu NMpexoOpaboTKU JaHHEIX
(aBTOIIKAINPOBAHNUE, IIEHTPUPOBAHHE,
CIJIa)KUBAaHUE) U OIIEHKH KauyecTBa MO
(koaddunment nerepmuHaiyu R2,
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CpeIHeKBaApaTH4Has OMNOKa).

[Mapnas u NKpg-4.2. [lpumenser npu 3HAaTh: OCHOBHBIE aJITOPUTMBI 00PaOOTKH 3HaeT: METOJ] HAMMEHBILIUX Buapeer marepuanom, YO, T,
[OIMHOMHUAIIbHAS 00paboTKe JaHHBIX CTaHJapTHOE JIAHHBIX: METOJl HAUMEHBIINX KBaJAPATOB U €TI0 KBaJpaToB U €ro NpUMEHEHUe B NPEICTABIEHHBIM B P
perpeccust. Meron U OPUTMHAIBHOE NPOTPAMMHOE MIPUMEHEHHUE B PETPECCHOHOM aHAIMU3€E, METO PErpeccHoOHOM aHaIn3e paszene 8, MyHKT
HaUMEHBINMX KBAIPATOB | oGecneueHme riaBHbIX KoMmioHeHT (PCA), perpeccHio 1o BO3MOXKHOCTH TaOIM4HBIX «Bonpocsl s yeTHOTo
(MHK) rinaBabIM KomnoneHTam (PCR), merox npoekimii | TPOLUECCOPOB VIS BBIMOTHEHHS omnpocay. [IpaBuibHO

Ha nareHTHbie cTpyKTyphl (PLS); MeTo b1 XCMOMETPUIECKNX pAaCICTOB: OTBETHII HA

knaccudukaruu (k Gmmkailinx cocesiei, MATPHUHHBIC OTICpaLlH, COOTBETCTBYIOIIHE

- o €rpeCCHOHHBIE HYHKIMH
JIMHEHHBIN TUCKPUMUHAHTHBIN aHanu3, PLS-DA) perpeccu byrxm, BOTIPOCHI
HAJCTPOHKY «AHAIN3 JaHHBIXY;
1 1penoOpaboTK CUTHAIOB (CIIaKUBaHHUE VMeeT: CThOUT B TaOIHIHOM Tecra/cobeceJoBaHusL.
Casunkoro—I ones, koppekuust 6a30Boi TMHUK); - C1P [IpencraBun oTYETHI 11O
HPOLECCOPE PErPeCCHOHHbBIE MOEIH
BO3MO>KHOCTH TaOJIMYHBIX IPOIECCOPOB IS (MapHYIO, , TOMHHOMHATHHYIO) 1 MPAaKTHIECKUM padoTaM
BEITIOJTHEHUS XEMOMETPUUECKHX PACUETOB: BT é’;Hp OBATH X MAPAMETPBL;
9

MaTpUYHBIE OIEPALlUH, PETPECCHOHHBIE Bu1ajieeT: HaBBIKAMH PAGOTHI ¢

(GyHKINH, HAICTPONKY «AHAIN3 TaHHBIX); (DYHKLHAMH TaGIMIHBIX

‘YMeTb: CTPOUTH B TAOIMYHOM IIPOIIECCOpe TPOLIECCOPOB (B 4ACTHOCTH

perpeccHoHHbIe MOAEIH (TApHYIO,

Tema nnmu pazzgen Kon v HanMeHOBaHHE HHANKATOPA IInaHupyeMble Pe3yIbTaThl 00ydeHUS IMoka3arens Kpurepwuii orjeHnBanms HanmenoBanne
,Z[I/ICLIPIHJ'IPIHLII IIOCTHKEHUS KOMITETEHLINI OC
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TK?

IIA

3

4

MHO>KECTBEHHYIO, TIOJITHOMHAIEHYIO) 1
HMHTEPIPETUPOBATE UX MAPAMETPHI; BBITOJIHATD
CHIKEHHE Pa3MEPHOCTH JAHHBIX C TOMOIIBIO
PCA; npumeHsTH perpeccuio (B yIpomEHHOM
Buze, B ToM uucne PLS) nis moctpoenns
KaJMOPOBOYHBIX MOJIETIEH 10 CIIEKTPaIbHBIM
JTaHHBIM ¥ OLICHUBATh Ka9eCTBO IPOTHO3a Ha
TECTOBOH BEIOOpPKE

Baaners: HaBbIkaMu pabOThI ¢ GYHKIMUAMU
TaOINYHBIX IPOIECCOPOB (B YaCTHOCTH
JIMHEVH, TEHJEHLY, CMEILL, KOPPEJ) u
HaJICTPOUKOH «AHAU3 NaHHBIX»; IPUEMaMHU
TIOMIAr0BOTO 0TOOpPA IIEPEMEHHBIX U
PaBHOMEPHOTO MPOPEKUBAHNS KAHAJIOB IIPH
[IOCTPOCHUYU MHOXKECTBECHHON JINHEHHON
perpeccuy; MeToaMu peroOpaboTKH JaHHBIX
(aBTOIIKAIMPOBAHNKE, IIEHTPUPOBAHHE,
CIJIa)KUBAHUE) U OIIEHKH KauecTBa MOAEIU
(ko3¢ ¢unmeHT AeTepMuHAIMA R?,
CpeIHEKBaApaTH4HAas OINOKa).

JIMHEVH, TEHIEHIN) u
HaJICTPOUKON «AHAIN3 TaHHBIX»

MHoKeCTBeHHAs
JIMHEWHas perpeccus
(MJIP, MLR). OT60p
MIEPEMEHHBIX.

NKpg-4.2. [Ipumenser npu
00paboTKe JaHHBIX CTAHAAPTHOE
U OpPUTHHAIIBHOE IIPOTPaMMHOE
obecneuenue

3HATh: OCHOBHBIE aJITOPUTMBI 00pabOTKH
JTaHHBIX: METOJ HAMMEHBIIUX KBaJPaTOB H €T0
IIPUMEHEHHE B PErPECCHOHOM aHaJIM3e, METO]
rinaBHbIX KoMnoHeHT (PCA), perpeccuto no
rinaBHBIM koMmnoHeHTaM (PCR), meton mpoekrmit
Ha JaTeHTHBIe CTPYKTYphI (PLS); MeToap!
knaccuduranuu (k ommkaimmx coceset,
JIMHEHHBIN TUCKPUMUHAHTHBIN aHamu3, PLS-DA)
1 11penoOpabOTKH CUTHAIOB (CIIaKUBaHHUE
Casunkoro—I ones, koppekuust 6a30Boil TUHUM);
BO3MO>KHOCTH TaOJIMYHBIX IPOIECCOPOB IS
BBITIOJTHEHUSI XEMOMETPHUYECKUX PAcUETOB!
MaTpUYHBIEC OTIEPALlUH, PETPECCHOHHBIE
(GYHKIUY, HAJACTPOIKY «AHAIN3 TaHHBIXY,
YMeTh: CTpOHUTH B TAOIUIHOM MIPOLIECCOPE
perpeccHoHHBIE MOAENH (TTapHYIO,
MHOKECTBEHHYIO, TIOJIMHOMHUATIBHYIO) U
HMHTEPIPETUPOBATE UX MAPAMETPHI; BBITOJIHATD
CHI)KEHHE Pa3MEPHOCTH JAHHBIX C TIOMOIIBIO

3HaeT: OCHOBHEIE aJITOPUTMBI
00pabOTKH TaHHBIX: METOJ
HaMMEHBIINX KBAJPaTOB U €TO
HPUMEHEHHE B PErPECCHOHOM
aHam3e, PErpeccuio Mo IIaBHbIM
komrnonenTam (PCR), Bo3amoxxHOCTH
TaOIMYHBIX TIPOIIECCOPOB JUTS
BBITIOJIHCHUS XeMOMETPHYECKUX
pacuéToB: MaTPUYHBIE ONEPALIUH,
perpeccroHHbIe QYHKINH,
HAJCTPOHKY «AHAIN3 JTAHHBIXY;
‘YmeeT: CTpOUTH B TAOJIHIHOM
HPOLIECCOPE PErPeCCHOHHbBIE MOEIH
(MHOXECTBEHHYIO) U
MHTEPIIPETUPOBATD UX MapaMeTphl;
JUTSL TIOCTPOCHHS KATHOPOBOYHBIX
Moyieneil 0 CIIEeKTPAIbHBIM JaHHBIM
U OIIEHHMBATh Ka4eCTBO IIPOTHO3a Ha
TECTOBOH BBIOOPKE, BHIIIOIHATD

Brnaneer marepuainom,
MPEe/ICTaBICHHBIM B
paszgene 8, IMyHKT
«Bomnpocsl 11 ycTHOro
onpocay. [IpaBuibHO
OTBETHUII HA
COOTBETCTBYIOILIUE
BOIIPOCEHI
Tecra/cobeceJ0BaHusL.
[IpencraBui oTYETHI IO
MIPAaKTHIECKUM padoTaM

YO, T,
TP
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PCA; npumeHsTH perpeccuio (B yIpomEHHOM

2

Tema nnu pasnen Kox u HanMeHOBaHME HHIMKATOpA [Inanupyemsle pe3yabpTaTsl 00ydeHHs [Toka3zarens Kpurepuii onienuBanus Hanmenosanune
JMCLIUILIHHBL JOCTHKCHUS KOMIIETEHIUI oC
TK® | A
1 2 3 4 5 6 7

Buze, B ToM uucne PLS) nns moctpoenns
KaJMOPOBOYHBIX MOJIETIEH 10 CIIEKTPaIbHBIM
JTaHHBIM ¥ OLICHUBATh Ka4eCTBO IPOTHO3a Ha
TECTOBOH BBIOOpKE

Baaners: HaBbIkaMu pabOThI ¢ GYHKIMUAMU
TaOJIMYHBIX POLIECCOPOB (B YaCTHOCTH
JIMHEVH, TEHJEHLY, CMEILL, KOPPEJ) u
HaJICTPOUKOH «AHAU3 NaHHBIX»; IPUEMaMHU
TIOMIAr0BOTO 0TOOpPA IMEPEMEHHBIX U
PaBHOMEPHOTO MPOPEKUBAHNS KAHAJIOB IIPH
MIOCTPOCHUYU MHOXKECTBEHHOU JINHEHHON
perpeccuy; MeToaMu peroOpaboTKH JaHHBIX
(aBTOIIKAIMPOBAHNKE, IIEHTPHPOBAHHE,
CIJIa)KUBAHUE) U OIIEHKH KauecTBa MOAEIU
(ko3¢ ¢unmeHT AeTepMuHAIEA R?,
CpeIHEKBaApaTH4Has OMNOKa).

CHI)KEHHE DPa3MEPHOCTH JaHHBIX C
nomousio PCA;

BuiiageeT: HaBBIKaMU PabOTHI C
(GYHKIUSAMA TaOJUYHBIX IPOLIECCOPOB
(B wacrHoctn JIMHEMH,
TEHJAEHIMA, CMEIL, KOPPEJI) u
HaJICTPOUKOM «AHAIN3 TaHHBIX);
npuéMaMu MOMIaroBoro oTdopa
MIEPEMEHHBIX H PABHOMEPHOTO
MIPOPEXKMUBAHUS KaHATOB MPHU
MOCTPOEHUN MHOXKECTBEHHON
JIMHEHHOH perpeccuu; MeToJaMu 1
OLICHKU Ka4eCTBa MOJIECIIH
(koaddunment nerepmuHaru R2,
CpefHEeKBaApaTHYHAS OIIHOKA).
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Merton npoekuuii Ha UK pg-4.2. [Ipumenser npu 3HaTh: OCHOBHBIC aJITOPUTMbI 00PabOTKH 3HaeT: OCHOBHBIE allTOPUTMBL Bnaneer marepuanom, YO, T.,
JIATCHTHBIE CTPYKTYpPbI 00paboTKe JaHHBIX CTaHJapTHOE JTaHHBIX: METOJ HANMEHBIINX KBaJPaTOB H €T0 00pabOTKU TAHHBIX: METOJ| IIPE/ICTABICHHBIM B 1P
(ILIC, PLS) 1 OPUT'MHAJIBHOE IPOrpaMMHOE MIPUMEHEHHE B PErPECCHOHOM aHAJIU3E, METO/ MPOCKIIMN Ha JITATCHTHBIC CTPYKTYPBI | paspene §, MyHKT
obecrieucHue riaBHbIX KoMIoHeHT (PCA), perpeccuio mno (PLS); BO3MOKHOCTH TaOTHYHBIX «Bompocsk! st yCTHOTO
riasHbIM KomronenTam (PCR), meton mpoekimii | TPONECCOPOB UL BBITOMHCHI onpocay. [IpaBuisHO
Ha JlaTeHTHBIe CTPYKTYphI (PLS); MeTonp! XCMOMETPUICCKIX paciCTOB: OTBETHJI Ha
M . MaTpUYHBIE OTICPaLlUH,
kinaccudukaryy (k 6mmkaiimmx cocenet, COOTBETCTBYIOILIUE
N N perpeccHoHHbIe GyHKIHH,
JIMHEHHBIN TUCKPUMUHAHTHBIN aHamu3, PLS-DA) o BOTIPOCHI
HaJICTPOHKY «AHANIN3 TaHHBIX»;
U 1penoOpabOTKH CUTHAIOB (CIIaXKUBaHHUE . Tecra/cobeceJoBaHusL.
C I 5 N ‘YMeeT: CTPOUTH B TaOIMIHOM -
aBuIKoro—I oses, koppekius 6a30BOi IMHHUN); HPOLECCOPE PErPECCHONHbIE MOTEIH pEICTaBUII OTUETHI IO
BO3MO>KHOCTH TaOJIIHBIX TpOLECCOpOB At ¥ HHTEPIIPETHPOBAT UX MapaMetpsy; | NPAKTHUECKHM paboTtam
BBITIOJTHEHUSI XEMOMETPHUECKUX PAcIETOB! IIPUMEHSATH PErpeccHIo (B
MAaTpUYHBIEC OTIEPALlUH, PETPECCHOHHBIE YIPOLIEHHOM BH/IE, B TOM UHCIIE
(byHKIUY, HAACTPOIKY «AHAIN3 TaHHBIXY; PLS) nns nmocrpoeHust
‘YMeTb: CTPOUTH B TaOIMIHOM IIPOIIECCOpe KaJMOpOBOYHBIX MoJIeeil o
perpeccHoHHbIe MozieIH (TIapHYIO, CIEKTPaIbHBIM JAHHBIM H
MHO>KECTBEHHYIO, TIOJITHOMHAIEHYIO) 1 OLICHUBATh Ka4eCTBO IPOTHO3a Ha
HMHTEPIPETUPOBATE UX ITapAMETPHI; BEIIOIHATE TECTOBOH BbIGOpKE
CHIDKEHHE PA3MEPHOCTH JAHHBIX C TIOMOLIBIO Buiajeer: HaBbIkamu paGoTHI ¢
PCA; npuMeHSTh perpeccHio (B yIPOIIEHHOM bynxunaMu T?ﬁg‘g&ﬁ Tporeccopos
Buze, B ToM uucie PLS) nns moctpoenns S;E‘gcgiﬁcm CME i KOPPEIL
KaJMOPOBOYHBIX MOJIETIEH 110 CIIEKTPaIbHBIM A vLIIvL‘ LA L, ) u
) .
JTaHHBIM ¥ OLIEHWBATh Ka4eCTBO MPOTHO3a Ha HAJCTPOMKOH «AHAIMS NAHHBIX);
TECTOBOH BEIOOpPKE
Tema umu pazaen Kon v HauMeHOBaHHE HHANKATOPA IInaHupyeMble Pe3ybTaThl 00YdCHUS IMokazarens Kpurepwuii orjeHnBanms Hanmenoanne
JTMCLIUILIHHBL JOCTIKEHUS] KOMIIETEHITHH oC
TK® A
1 2 3 4 5 6 7
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Buiagers: HaBbIKaMu paboThI ¢ QYHKINSIMA
TaOIMYHBIX TPOLIECCOPOB (B YaCTHOCTH
JIMHEWMH, TEHJEHLIUS, CMEIL[, KOPPEI) n
HaJICTPOUKOH «AHAN3 NaHHBIX»; IPUEMaMHU
MOIIaroBOTr0 0TOOPa MEPEMEHHBIX H
PaBHOMEPHOTO MPOPEKUBAHUS KaHAJIOB IIPH
[IOCTPOCHUU MHOKECTBEHHOW JIMHEHHON
perpeccun; MeToiaMu MpeaoOpaboTKU JaHHBIX
(aBTOIIKAIMPOBAHUE, IICHTPUPOBAHUE,
CIIaKMBAHUE) M OLIEHKH KayecTBa MOJIEIIU
(ko3¢ ¢unmeHT AeTepMuHAIMA R?,
CpeIHeKBaApaTH4Has OmNOKa).

METOaMH IPeaoOpabOTKN TaHHBIX
(aBTOIIKAIMPOBAHUE,
LCHTPUPOBAHHKE, CTIIA)KUBAHUE) U
OIICHKH KayecTBa

Mozenu (kodddurment
nerepMuHauu R?)
CpeIHeKBaApaTH4Has OmnOKa).

IIpensapurensHas UK y-4.2. [Ipumenser npu 3HATh: OCHOBHBIE aJITOPUTMBI 00pabOTKH 3HaeT: OCHOBHBIE allTOPUTMBI Brnaneer marepuainom, YO, T.,
obpaboTka 00paboTKe NaHHBIX CTAaHIAPTHOE JTAHHBIX: METOJ] HAMMEHBIIUX KBaJPATOB H €T0 00pabOTKH JaHHBIX: MPEe/ICTaBICHHBIM B 1P
CIEKTPAIbHBIX U OpPUTHHAIIBHOE IIPOTPaMMHOE IIPUMEHEHHE B PErPECCHOHOM aHaJIM3e, METO] MpenoOpabOTKH CUTHATIOB paszgene 8, MyHKT
(3KCIIepUMEHTANBHBIX) obecrnieueHne rnaBHbIX KoMnoHeHT (PCA), perpeccuto no (crnaxusanune Capurkoro-Tornes, «Bonpocsl 1711 YyCTHOTO
JIaHHBIX rinaBHBIM koMnoHeHTaMm (PCR), Meton mpoekiuii | Koppekius 6a30Boi JINHUN); onpocay. [IpaBuibHO
Ha JlaTeHTHBIE CTPYKTYphI (PLS); MeToap! OTBETHJI Ha
kinaccudukaryy (k 6mmokaiimmx cocenet, COOTBETCTBYIOILIUE
JUHEHHBIN TUCKPUMUHAHTHBIN aHamu3, PLS-DA) BOTIPOCHI
1 11penoOpabOTKU CUTHAIOB (CIIaKUBaHHUE Tecra/cobeceJoBaHusL.
Casunkoro—I ones, koppexuust 6a30Boi TMHUK); [IpencraBun oTYETHI 11O
BO3MO>KHOCTH TaOJIMYHBIX IPOIECCOPOB IS MPAaKTHIECKUM padoTaM
BBITIOJTHEHUSI XEMOMETPHUYECKUX PacUETOB!
MaTPUYHBIE ONIEPALIUH, PETPECCHOHHBIE
(yHKIMH, HATCTPOUKY «AHAIN3 JaHHBIX;
MeTo/151 MHOTOMEPHOH NKpg-4.2. [Ipumenser npu 3HATB: OCHOBHBIC alITOPUTMBI 00PaOOTKH 3HaeT: OCHOBHbIE aJITOPUTMBI Bnaneer marepuanom, YO, T

KIaccubuKaum

00paboTKe TaHHBIX CTAHIAPTHOES
U OPUTHHAIIBHOE TIPOrPaMMHOE
obecrieueHue

JIAHHBIX: METOJ HAMMEHBIIUX KBAaJPATOB H €T0
IIPUMEHEHHE B PErPECCHOHOM aHAJIN3€e, METO]
rnaBHbIX KoMnoHeHT (PCA), perpeccuto no
rinaBHBIM koMmnoneHTaM (PCR), Meton mpoexrmit
Ha JaTeHTHBIE CTPYKTYphI (PLS); MeTons!
knaccudukanuu (k ommkaimmx cocee,
JIMHEHHBIN TUCKPUMUHAHTHBIN aHamu3, PLS-DA)
U 1penoOpabOTK CUTHAIOB (CIIaKUBaHHUE
Casunkoro—I ones, koppekuust 6a30Boil TMHUK);
BO3MO>KHOCTH TaOIHYHBIX MPOILECCOPOB ATIS
BBITIOJTHEHUSI XEMOMETPHUECKUX PacIETOB!
MaTPUYHBIE OTIEPALIUH, PETPECCHOHHBIE
(yHKIMH, HATCTPOUKY «AHAIN3 JaHHBIX;

00pabOTKU TAHHBIXMETO/IBI
kiaccudukaruu (k Onmkaitnmx
coceliel, TMHEMHBIN
JUCKPUMMHAHTHBIN aHanu3, PLSDA);

MPEe/ICTaBICHHBIM B
paszzgene 8, MyHKT
«Bomnpocsl 11 ycTHOro
omnpocay. [IpaBuiabHO
OTBETHUII HA
COOTBETCTBYIOILIUE
BOIIPOCHI
Tecra/cobeceJoBaHNsL.

'B cootrerctBuH ¢ Ionpa3zenom 4.1 “[IpeacTaBieHo B 0606IEHHOM BHJIE B COOTBETCTBHH ¢ Tabuuiel pasnena 3 *YO — yctrbrii onpoc , Kit — komtoksuym, T — Tect, ITP — npakTHYeCKOe 3a1aHHE.
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8.6 Kpurepnu oneHnBaHus pe3yJibTaTOB 00y4eHH s
B cootBercTBUM C OanmbHO-peWTHHTOBOM cuctemor WY st monydeHus 3adera TI0
JTUCLUUIUIAHE «XEeMOMETPUKay CTYACHTY He00X0AUMO HabpaTh He MeHee 60 OaIoB.

OO0s13aTeNbHBIM  SIBIISIETCSI BBIMOJTHEHHE CTYIEHTOM 7 KOMIBIOTEPHBIX HNPAKTHYeCKHX
paGoTr 1o [aHHOW MAMCUMIUIMHE, MOATOTOBKA M cJadya OTYETOB IO YKa3aHHBIM paboTawm,
BBHITIOJTHEHUE TMPAKTUYCCKUX 3a/laHuil B BUJE KOHTPOJIBHOW pabOThI M TECTHPOBAHHS, a TaKKe
ydacTHe B YCTHBIX OMPOCax Ha MPAKTUYECKUX 3aHITHSIX.

[Ipy BBIMIOIHEHUU KOMITBPIOTEPHBIX MPAKTHYECKUX paOOT OIEHUBAETCS: MPABUIBLHOCTH
BBITIOTHEHUSI PAcY€TOB C WCIOJIB30BAHUEM BCTPOCHHBIX (YHKIUK TaOIWYHOTO MpoIeccopa,
opopmiieHHe M colepkaHue OTuéra (BKJIIOYAs HAJMYUE BCEX HEOOXOIMMBIX JIMCTOB B (paiise
Excel/Calc: TuTynpHBIA JHCT, TOCTAHOBKA 3aJa4d, WCXOIHBIC JaHHBIC, pacdEThl ¢ (HOpMyJaMu,
rpaduKy, BBIBOJBI), YMEHHE KOPPEKTHO BU3YAITM3UPOBAThH JaHHBIC (ITOAMHUCAHHBIE OCH, Ha3BaHUS
rpaduKoOB, JIETEHIIbI), CIIOCOOHOCTH  HMHTEPIPETUPOBATH  TOMYYCHHBIC  PE3YNbTaThl U
dbopMynupoBaTh BBIBOIBI, a Takke YyCTHas 3amura otu€ta (oTBeThl Ha |-2 Bompoca

MPEnoIaBaTeis).

OTY€éT M0 KaXKI0 KOMIIBIOTEPHON NPAKTH4YECKOH padoTe oueHMBaeTcs B 7 0aJ1J10B.
Kputepun onieHuBaHUs OTUETA CIIEIYIONIHE:

a) Daiin oTuéra cjaH BOBpeMs (10 CIeIyIONIero MpakTHIeCKOro 3auaTus) — 1 Ga.

0) I[IpaBriIbHOCTH pacd€ToB (KMCIOIB30BaHUE (POPMYII, OTCYTCTBHE «BOUTHIX» BPYUHYIO
qHcel, KOPPEKTHbIE CChIJIKU Ha sYeiikn) — 2 Oaa.

B) Hannuue u xoppexkTHOE odopmiieHHe rpaduKoB (ITOAMUCAHHBIE OCH C Pa3MEPHOCTSAMH,
Ha3BaHUe, JeTeH 1a Mpu HeoOxoaumocTH) — 1 Ga.

r) TekcToBBIi BBIBOJ IO pe3yabTaTaM paboThI (COAEpKaTeIbHbIN, OTPAKAIOITUN CYTh
MOJTYYEHHBIX PE3YJIbTATOB M UX WHTEpHpeTanuio) — 1 Gau.

n) VYcrHas 3ammurta otu€ta (OTBET Ha 1-2 Bompoca TMpenojgaBaTeNisi MO METOIUKE
BBITIOJTHCHU A

paloThI ¥ UHTEPIPETALUN Pe3yIbTaToB) — | Gait.

IIkana cHUKeHMsI 0AJJIOB: TIPU cAade OTYETA C OMO3JIAHMEM J0 OJHOM HENENu OIEHKa
CHWXaeTcst Ha | Gayur; mpu caave ¢ Ormo3JaHueM Oojiee OJHOW Henmenu oTué€T He npuHumMaercs (0
0a/I0B); TOCTE NBYKPATHOTO BO3BpAIleHHs] OT4€Ta Ha JOpadOTKYy 3a Kaxaoe IMOCIeayromiee

BO3BpAIlICHHUE OIICHKA CHIKaeTcs Ha 1 Ga.
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CemuHap 1o pacuyéTy NOrpemHOCTell (pelmieHue 3anad Ha 3aKOH HAKOTUICHUS
MOTPEIIHOCTEH W OIpeJesieHHe Kilacca TOYHOCTH Mpubopa) odopmisieTcss B BUAE OTIEIBHOTO
OTYEeTa U OILICHWBAETCA B 6 OAJIOB MO CIEAYIONIUM KPHUTEPHUSM: PEUICHBI BCE 5 3a7ad Ha 3aKOH
HAKOIUICHUS MOTPEIIHOCTEH, OpeAeNéH KIace TOYHOCTH MPHUOOPA, BEIBOJ IO PE3yabTaTaM.

YcTHBIE ONMPOCHI POBOJISATCS B HaYalle KaXI0TO MPAKTHYECKOTO 3aHATHS (KpOME TIEPBOTO
¥ UTOTOBOr0) MO MaTepuaiy npeasiaymiei jekiuu. Kaxnaplii onpoc oneHuBaercs B 1-2 Oamna:
TIOJTHBIA YBEPEHHBIN OTBET — 2 0ajuia, YaCTUYHBIM OTBET (0/lHa HETOYHOCTh) — 1 0asi, HeBEpHBIHA
OTBET WK OTKa3 orBeuarb — () GamioB. Beero 3a cemectp MokeT OBITH MPOBEICHO /10 8 OMPOCOB,
MaKCHUMaJIbHasi cyMMa 0aJuioB 3a onpocsl — 16.

IoompuTebHbIe 6aJIbI (10 4 OAJIOB) HAYUCIISFOTCS 32 CIEAYIONINE JOCTHKCHHS: cAada
BCEX 7 KOMIBIOTEPHBIX MPAKTHICCKUX PabOT JOCPOUHO (3a 2 Heeu 10 OKOHYaHUs ceMecTpa) — 4
Oamta; akTuBHas paboTa Ha 3aHATUSAX (321a€T BOMPOCHI, JOTMOIHSIET OTBETHI, TOMOTAET JIPYTHUM
cTyleHTaMm) — 4 0aJul; BBIIOJIHEHUE JOMOJHUTENLHOTO 33JaHUs MOBBILICHHONW CIOXHOCTH — 7
0asoB.

Hroroselii Tect nian codecenoBanne(20 0anaoB) MpoBOANUTCS AJS CTYACHTOB, HAOPABIIMX
3a cemectp oT 31 mo 59 GamnoB. Ctynentsl, HaOpaBmme 60 6awoB U Oosee, 0CBOOOXKIAIOTCS OT
WUTOTOBOTO KOHTPOJISI U TOJYYaroT OIEeHKY aBTomMaTudecku. CTyneHThl, HabpaBmwme 30 6amioB u
MeHee, K H”TOTOBOMY KOHTPOJIIO He Aonmyckatorcsi. iToroBoe cobeceoBaHue MPOBOJUTCS B YCTHOM
dbopme (2 Bompoca M3 CHUCKA) M OIICHWBAETCA KaK «3auéT» (IpW YCHENTHOW cjade CTYIEHT
noJtydaeT gonoaHuTenbHbie 10 6amnoB) nnn «He3au€T» (0 JOMOIHUTENBHBIX 0aIOB).

ABTOMaTHYecKH#i 3a4éT (6€3 MTOroBOTrO coOeceOBaHUsI) BBICTABIISIETCS CTYICHTY IMpHU

Habope 60 u Gosiee 6aTOB B TEUCHUE CEMECTA.

HpOMeofcymquaﬂ ammecmayus - 3adem

3aureno (60 6aytoB U OoJee): B 11e70M, chOpMUPOBAHHBIC 3HAHUS MPEIMETa XEMOMETPUKH,
YMCHUC MPUMCHATH MCTOAbl MHOIOMCPHOTO aHajin3a HOaHHBIX (MCTO,Z[ TJIaBHBIX KOMIIOHCHT,
PETrPECCHOHHBIE METOJbI, BKIIOYas MHOXXECTBEHHYIO JIMHEHHYIO PETrpecCHi0 M IMPOEKIIMOHHBIC
METO/IbI, METOJIbI KJIacCH(PUKAIUK), YMEHHE OLICHUBATh IMOTPEIIHOCTH U3MEPEHUI U 00pabaThiBaTh
OKCIICPUMCHTAJIIBHBIC OAaHHBIC C HCIOJbB30BAHUCM TaGJ'II/I‘-IHOI‘O mpomneccopa, CHOCO6HOCTB
WHTEPIPETHPOBATh PE3yIbTaThl XEMOMETPHUYECKOro aHanu3a (rpaduKd CYETOB W HAarpy3ok,
KOd(pPUIMEHTHI perpeccuu, TMOKa3aTeM KadecTBa MOJENH) W (OpPMYIUpPOBaTh OOOCHOBaHHBIC

BBIBOJIbI, HAaJTM4Ke HaBBIKOB paboThl B cpene MS Excel mmm LibreOffice Calc (Bximrovast ¢pyHKIMHA
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JIMHEWH, MYMHOX, MOBP, HamcTpoiiky «AHAIH3 JAaHHBIX») NPH PELICHHN YYeOHBIX H

MPAaKTUYCCKUX 3ala4 ¢ MUHUMAJIbHBIM KOJIMYCCTBOM oIInOoK HCIIPUHIMITUAJIIBHOT'O XapaKTcpa.

He 3autreno (Mmenee 60 OamioB): (parmMeHTapHOE€ 3HAHUE TIPEIMETa XEMOMETPHUKH,
OTCYTCTBI/IG yMeHI/IH HpI/IMeH}ITB METOABI I''TaBHBIX KOMIIOHCHT, peI‘peCCI/IOHHBIG METOABI 1 MCTOAbI
KIaccupukamuu Uit 00pabOTKU AKCIIEPUMEHTAIbHBIX JaHHBIX, HECIIOCOOHOCTh OIICHUBATH
MOTPEIIHOCTH W3MEPEHUI M BBINOJHATH CTATHCTUYECKYI0 OOpabOTKy pe3y/lbTaToB, OTCYTCTBHUE
HABBIKOB Pa0OTHI C TAOJIMYHBIM MPOIECCOPOM IS PEIICHUS XEMOMETPHUCCKHUX 3a1ad, HaTHIUe

rpyOBIX OMMUOOK B MHTEPIIPETAIIUU PE3YIbTATOB U (HOPMYITHUPOBKE BHIBOJIOB.

Pa3paborumnkmn:

=7 e

A npodeccop .C. Cycnos

[Iporpamma cocraBiena B coorBercTBUM ¢ TpeboBanusMu ®I'OC BO u yueroMm pexoMeHaanui
ITOOII o nanpasnenuto u npoduito noAroroBku 04.03.01 — «Xumusi».
[Iporpamma paccMoTpeHa Ha 3acemaHuu Kadeapbl (QU3MUecKoW W KOJUIOMIHOW XHWMHH
[Tpotokonm Ne 7 ot «12» despans 2026 T.

N.o. 3aB. xadenpoit @W B / J1.b. bensix /
Lwd

Hacmoswas npoepamma, ne modscem dbims 8ocnpoussedena Hu 8 Kakou ¢hopme be3

npeosapumenbHo20 NUCbMEHHO20 paspeuleus Kagheopul-paspabomuuxa npocpammol.
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