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MEPEYEHb OFO3HAYEHUW U COKPAIIIEHU

BO — Bricmiee oOpa3oBaHue;

3.€. — 3aueTHas eMHUIA, paBHas 36 aKaJeMUYECKUM Yacam;

NJK — uHaukaTop JOCTUKEHHS KOMIIETEHLIUH;

Komnerenmust — (0T 7nar. competentia «coryiacue; COpa3MEpHOCTB» OT competere
«COOTBETCTBOBaTh, MOAX0auTh») B pamkax PI'OC BO HecTporo ompeacieHHbId TEPMHUH,
BbIpaxkaronuii TpeboBaHue(TpeOOBaHMs) K pe3ylbTaTaM OCBOEHHUS NMPOTrpaMMbl OakanaBpuaTa
BBIIMTYCKHUKaMH, OCBOMBIIMMH IpOTrpaMMy OakallaBpuara, pa3padaTbiBaéMOil U yTBEp:KIaeMO
00pa3oBaTeNbHONW OpraHU3allMyd BBICIIETO OOpa30BaHUS CAMOCTOSTENBHO B COOTBETCTBUHU C
®I'OC BO; mpencraBieHbl B BUIE YHHUBEPCAIbHBIX, OOLIEIPOPECCHOHANBHBIX U
npoecCHOHANBHBIX KOMIETCHIINN;

HanpaBieHHOCTs — yCTaHaBIMBAE€MbI 00pa30BaTENbHOW OpraHW3alMU  BBICIIETO
o0Opa3oBaHus TPOQIIHL MPOrpaMMbl OakajlaBpHaTa, KOTOPHI COOTBETCTBYET HAIPABICHUIO
MOJATOTOBKU B IIEJIOM WJIM KOHKPETH3UPYET COAEpkKaHHe MPOorpaMMbl OakaiaBpuara B paMKax
HAIpaBlIeHUs] MOJATOTOBKU MyTeM OpHEHTallUU ee Ha: objacth (00macTu) mpodeccruoHaNbHOM
nesTeNIbHOCTH U cepy (cdepsl) mpodecCHoHaATBHON ASSITSILHOCTH BBITYCKHUKOB; THII (THITHI)
3a1a4 W 3a7auu IpoQecCHOHATBLHON AEATENbHOCTH BBITYCKHUKOB; TPU HEOOXOIMMOCTH - Ha
00BEKTHI MPOPECCUOHANBHON €ATEILHOCTH BBITYCKHUKOB WM 00JIaCTh (00JIACTH ) 3HAHMUS,

OIIK — ob6menpodeccnoHanbHble KOMIIETEHIINH;

OIIOII — ocuoBHas npodeccruoHambHas 00pa3oBaTeIbHas IPOrpaMma;

[Ipodpune —cuHoHMM HampaBieHHOCTH, B paMkax ®PI'OC BO Hamucan B ckoOkax Mo
OTHOLICHUIO K HAIIPaBJICHHOCTH;

OC — ouieHOUHBIE CPELICTBA;

ITA — npomexxyrounas arrecranus (popma);

[1IK — npodeccronanbHble KOMIETEHIINN;

I1C — mpodeccroHanbHbIi CTaHAAPT;

PITJ1 — paGouast mporpaMmma JTUCIHITIINHEI;

TK — cpencTBa TEKyIIEro KOHTPOJIS;

VK — yHuBepcagbHble KOMIETEHIINH;

@I'OC BO — denepanbHblif rocyapcTBEHHBI 00pa30BaTeNbHbIM CTaHIAPT BBICIIETO
o0Opa3oBaHuS;

OUOC — snexkTponHas nHGpoOpMaMoHHass 00pa3oBaTelibHas CHCTEMA.



1 Ieau u 3aaa494 AU CHMILIMHBI

enb: popmupoBaHue y 00y4arOMUXCSI CUCTEMBI TECOPETHUECKUX 3HAHUIA U MTPAKTUICCKIX
HAaBBIKOB B OOJIACTM TIPUMCHECHHUS MAaTEMaTHYeCKMX ¢ CTATUCTHYECKUX METOMOB JUIS
IUTAHUPOBAHUS XMMHUYECKOTO HKCIEPUMEHTa, 00pabOTKH, BHU3yalU3allUd M HWHTEPIIpPETalud
SKCIIEPUMEHTANBHBIX  JaHHBIX, BKIIOYas pelIeHUWE 3aJad PErpecCHOHHOr0  aHalu3a,
KJTaCCU(UKAIINHU, CHIDKEHUST Pa3MEPHOCTH U TIPe100pabOTKN aHAIMTUISCKUX CUTHAJIOB.

3anaum:

1) ocBoeHHME MOHATHHHOTO ammapara XeMOMETPHUKH (JIATGHTHbIC IEPEMCHHBIE,
MPOEKIIMOHHBIE METOJIbl, MHOTOMEpPHBbIE MPOCTPAHCTBA MPU3HAKOB, PACCTOSHUS U MEPbI
0JIM30CTH); 3aKperieHne (Ha YpPOBHE, JOCTAaTOYHOM I MPAKTUYECKOTO MPUMEHEHHs) OCHOB
TEOPUU  TOTPEIIHOCTeH, TMPOBEPKH  CTATUCTUYCCKWX  THUIOTE3, JTUCICPCHOHHOTO U
KOPPEJSIIIHOHHOTO aHAN3a,

2) wu3y4YeHHE MAaTEeMAaTHYEeCKHX OCHOB METOJa IJIaBHBIX KOMIIOHECHT, PErpPECCHOHHBIX
METOJIOB, METOJIOB KJIaccH(HUKAIMK, 03HAKOMJICHHE C METOJIaMU TIPEIBAPUTEIILHON 00paboTKH
AHATUTUYCCKUX JaHHBIX;

3) mnpuobpeTeHre HaBBIKOB pabOThI ¢ TabaruHbIM mporeccopoM (MS Excel, LibreOffice
Calc) xak HFHCTPYMEHTOM JIJIsl BBITIOJIHEHUSI XeMOMETPUUECKUX pacyETOB: MAaTPUUYHBIE OTepallniy,
(GyHKINH, HAJICTPOUKA «AHAIN3 JaHHBIX Y,

4) pa3BUTHE CIOCOOHOCTH CaMOCTOSITEIBHO BBIMOIHATH LMK XEMOMETPHYECKOTO
aHaM3a: OT MEPBUYHON OOpaOOTKU JAHHBIX O MOCTPOCHHS M BAIUIAIMU MPOTHOCTHYECKOM
MO/JIEJIH; BEIPAa0OTKAa YMEHHS KPUTHUECKH OLICHUBATh a/ICKBAaTHOCThH BBIOPAHHOI MaTeMaTHUECKON
MOJICJTH pelaeMoOl XUMUIECKON 3a1aue; MPUBUTUE HABBIKOB KOJIMYSCTBEHHOW OIEHKH KadyecTBa

MOJEH.

2 Mecro nucuuiuiaiabl B ctpykrype OINOIT

VYyebnas gucnurmmHa «XEMOMETPUKA» OTHOCUTCA K 0a30BBIM  JUCHUIIHHAM
BapuatuBHOU yactu (b1.B.25).

Jliis u3ydeHus JaHHOW y4yeOHOW AMCHIUILTMHBI HEOOXOIMMBI 3HAHUS, YMEHUSI M HABBIKH,
dbopMupyeMbie MPeALIECTBYIOMUMU AUCIUITTHHAME, @ UMEHHO:

- «Maremaruka» (b1.0.10),

- «JlomonuutenbHble TIaBel MaTeMaTHKN» (B1.0.12),

- «Mudpopmatuxa» (b1.0.22),

- «Muadopmarnka u BerarcauTenbHas texaukay (b1.0.23),

- «Maremaruueckas Teopus sxkcnepumenta» (b1.B.02),

- «Mexanuka u mosekymsipHas puszuka» (61.0.13),



«DnextpuyectBo u Mmaruetusm» (51.0.14),

«Anamutuueckas xumus» (b1.0.18);

nepevyeHb He0OXOIMMBIX 3HAHUH, YMEHUN M HABBIKOB BKITIOYAET:

3HaHUE MOHATUHN BEKTOPA, MaTPHILIbI, ONPEAEIUTENs], 00PaTHOW MaTpHILIbI,

YMEHHE BBIIIOJIHATE ONEpallii YMHOKEHHUS MaTpUL U BEKTOPOB,

MOHWMaHHE OHATHS MMPOU3BOAHON (PYHKITMH HECKOJIBKUX MEPEMEHHBIX

NOHMMaHWe (PHU3MUYECKOW TPHUPOJIBI CHTHANA, MOHATHH IIymMa, pa3pelaronei
CIOCOOHOCTH, TUHAMUYECKOTO INaa30Ha,

3HAaHHE OCHOBHBIX 3aKOHOB IOIVIOIIEHUS YIEKTPOMAarHuTHOIO U3JIy4€HHUS,

0a3oBble HaBBIKM paboThl ¢ TabimmuHbIM mporieccopom (MS Excel nmm LibreOffice
Calc): BBOI M (opMaTHPOBAHUE IAHHBIX, MOCTPOCHUE TI'paUKOB, WCIIOIH30BAHHE
BCTPOCHHBIX (YHKLUH, paboTa c MacCUBaMH,

IIPEJICTaBICHUE O CHCTEMAaTUYECKUX U CIIy4allHbIX IOTPEIIHOCTSX,

YMEHHE PacCUUTHIBATh JOBEPUTEIbHBIA HHTEPBAJ CPEAHETO 3HAUEHUS,

3HaHue t-kputepus Ctoronenta u F-kpurepust @uiepa,

HAaBBIK ITOCTPOCHUSA IIPOCTOI'0 Ir'paAyHpPOBOYHOT'O rpa(bm(a.

Hepequb MOCJICAYHOIIUX y‘{e6HI>IX AUCHUIUIMH MW Pa3gciioB 0J10KOB IporpaMmal

OaxanaBpuaTa, JJs KOTOPbIX HEOOXOAWMBI 3HAHUS, YMEHUSI U HABbIKU, (POPMUPYEMBIE JTaHHOMN

y4eOHON JUCIUILTUHOMN:

«[Ipoueccsl u anmapatel. XUMUYecKas TEXHOJOTUs MepepaboTKu HepTH M Traza»
(51.0.27)

«DU3MKO-XUMHS TIOBEPXHOCTHO-aKTHBHBIX BeriecT» (b1.B.J1B.01.02),

BBIMIOJTHEHUS]  BBIYCKHBIX  KBaJUM(UKALMOHHBIX paboT u  (OpMUPOBAHUA
npoeCCHOHATIBHBIX KOMIIETEHLIMH, OOyueHHs MO MarucTepcKUM IporpamMMamM B

00JIacTH XUMUH.

XeMoMeTpuKa MpeCTaBIseT COo00H NPUKIAJHY0 MEXIUCLHUILNIMHAPHYI0 001acTh,

HaxXoOJgIyr0Cad Ha CTBIKE XWMHU, MaTeMaTUIeCKOM CTAaTHUCTHKH | KOMIIBIOTCPHBIX HAaYK.

Jucuumiuna obecnieunBaeT (HOPMHUPOBAHHUE Y OOYYAIOIIUXCS COBPEMEHHBIX KOMIIETEHIIMHA B

00/1aCTH KOJIMYECTBEHHOIO aHAIN3a MHOT'OMCPHBIX 3KCIICPUMCHTAJIbHBIX JaHHBIX, INIAHUPOBAHUA

OKCIICPUMCHTA, BBIABIICHHA CKPBITBIX SaKOHOMepHOCTeﬁ U TOCTPOCHHUA MPOTHOCTUYCCKUX

MOJIEJIEN.

AKTyalTbHOCTh TUCIMILIMHBI 00YCIIOBIIEHA CIeIyIOIUMH (pakTopamu:

COBPEMEHHBIE  (U3UKO-XMMHYECKHE  METOAbl  aHaiuu3a  (CHEKTPOCKOIUS,
xpomaTtorpadusi, Macc-CIeKTpPOMETpUs) TEeHEPUPYIOT MHOTOMEpHBbIE JaHHBIE,

00paboTKa KOTOPHIX KIACCUYECKUMU CTATUCTHUECKUMU METOAaMH MaJiod(pPEKTUBHA;



Tpe6OBaHI/IH K IOCTOBEPHOCTHU PE3YIBTATOB XUMHYECCKOI'O aHalIn3a, MPCABABIACMEIC B
HAaY4YHO-UCCIICAOBATCIIbCKUX Ha60paT0pI/ISIX U Ha HOpPOU3BOACTBC, HNPCAIOIararoT
CTATUCTUYCCKYIO U XCMOMCTPUUCCKYIO BaAJIMAAILIUIO MCTOAUK;

BHCAPCHUE IIPUHIIUMIIOB «3en€HOM XUMHH» U LIPI(prBI/BaHI/II/I XHUMHUYECKOI'o
OKCIICPUMCHTA Tpe6yeT OT CrICnuaInCTa YMCHHA U3BJICKATb MAKCUMYM I/IH(bOpMaI_[I/II/I

N3 MUHUMAJIBHOT'O 4YHKCJia I/I3M€p€HI/H>'I.



3 TpeOoBaHus K pe3yJbTaTaM OCBOCHHS JUCHUILIUHBI

[Ipouecc oOCBOEHHSI UCLUIUIMHBI

HampaBlieH Ha (OPMUPOBAHUE KOMIICTECHIUH

(a;1eMeHTOB creAyromMx KommeTeHnui) B coorBerctBun ¢ ®I'OC BO u OIIOII BO mo

Hanpasienuto noocomoexku 04.03.01 «Xumusay, npogunv: Xumus; nepedeHb KOMIICTCHIIHH,

HHAUKATOPOB HUX JOCTHIKCHUA HW IIJIAHUPYCMbLIC PC3YIIbTAaThbl 06yquH>1 oo JUCHUIIIMHC

MIPE/ICTABJICHBI B TAOJIMIIE HIKE.

IlepeyeHb MIIAHUPYEMBIX Pe3yJbTATOB 00yUeHNs 10 JUCIHUIINHE, COOTHECEHHBIX €
HHAUKATOPAMM JOCTHKEHUSI KOMIeTeH N

Koa u HamMeHOBaHHe
KOMIIeTeHIIHH

Koa u HamMeHOBaHHe
HHAUKATOPA T0CTUKEHUSI
KOMIIeTeHIIU I

Pe3yabTaThl 00y4yeHus

[1IK-4. Criocoben
00pabaThIBaTh PE3yIbTATHI
paboT XUMHUYECKOM
HATPaBJICHHOCTH C
HCTIOJIb30BaHUEM
CTaHAapPTHBIX METO0B U
METOIUK

W Krik-4.2. IIpumenser npu
00paboTKe TaHHBIX
CTaHJapPTHOE U
OPUTHHAIILHOE
pOrpaMMHOE 00ecIIeueHHe

3HaTb. OCHOBHBIE AJITOPUTMBI
00pabOTKH TaHHBIX: METO/T
HAUMEHBIIIUX KBaJIPaTOB U €r0
MIPUMEHEHHUE B PErPECCHOHOM aHAIIN3e,
MeToJ riaBHBIX koMmoHeHT (PCA),
PETPECCHIO T10 TIaBHBIM KOMIIOHEHTaM
(PCR), MmeTox mpoekuunii Ha JaTeHTHBIC
cTpykTypsl (PLS); MeToas!
kiaccudukanuu (k ommkaimmx
cocejei, TMHEeHBIN
JMCKPUMHHAHTHBIH aHaimu3, PLS-DA)
U Ipe100paOdOTKH CUTHAIIOB
(crnaxuBanue Capurkoro—I ones,
KOppeKuus 06a30BOH JINHUM);
BO3MO>KHOCTH TaOJTMYHBIX
IIPOIIECCOPOB IS BBITIOJTHEHHUS
XEMOMETPHUYECKUX PACUETOB!
MaTpUYHBIE OTIEPAIINH,
perpeccuoHHbIe (PYHKIIMU, HAJICTPOUKY
«AHaIN3 TaHHBIXY,

YMeTh: CTPOUTH B TaOJIMYIHOM
MIPOLIECCOPE PETPECCUOHHBIE MOIETTH
(mapHy10, MHOKECTBEHHYIO,
MTOJIMHOMHUAJIBHYIO)
MHTEPIIPETUPOBATH UX MapaMETPHL;
BBIMOJIHATh CHIDKEHUE PAa3MEPHOCTH
JMaHHBIX ¢ ToMotisio PCA; mpuMeHsITh
perpeccuro (B yIpouéHHOM BHJIE, B
oM unciie PLS) s mocTpoeHms
KaITHOPOBOYHBIX MOJICTICH 110
CIEKTPAJIbHBIM TaHHBIM U OI[CHUBATH
KauecTBO MPOrHO3a Ha TECTOBOM
BBIOOpKE

Bnaners: HaBbIKaMu pabOTHI ¢
(GyHKUIMSIMH TaOJIUYHBIX TPOLIECCOPOB
(8 wactHoctn JINMHEMH,
TEHJAEHLMA, CMELL, KOPPEJ]) u
HaJCTPOUKON «AHANN3 TaHHBIX»;
puéMaMy TIOIIaroBoro oroopa
[IEPEMEHHBIX ¥ PABHOMEPHOI'O
MIPOPEXKUBAHUS KAHAIOB TIPU
IMOCTPOCHUU MHO)KECTBEHHOU




Kox 1 HanMeHOBaHHE
KOMIIEeTeHIMH

Koa 1 HamMeHOBaHHE
UHAMKATOPA J0CTUKEHUS
KOMIIETeHIH I

Pe3ynabTaThl 00yueHus

JIMHEHHOU perpeccun; MeTolaMu
penoopadoTKH JaHHBIX
(aBTOmKANMMpOBaHNKE, IEHTPUPOBAHUE,
CTJI&KUBAHUE) U OLICHKH KauecTBa
MoieTH (KO3 PUIMESHT AeTSPMUHAITUH
R?, cpennexkBangpaTudHas ommoKa).

[1K-5. Ciocoben
OCYIIECTBIIATh KOHTPOJIb
KaueCcTBa ChIPbS,
KOMITOHEHTOB U BBITTYCKaeMOM
NPOAYKIUHA XUMHIECKOTO
Ha3HAYEHHUS

WNJIKk-53. Criocoben
OLIEHUTH TIOTPEITHOCTH
U3MEpsIEMBIX
XapaKTePUCTHUK BEIIECTB U
MaTepHaIoB, HICTOYHUKU
oKOOK MpH
UCTIONIb30BAaHUHT
BBIOPaHHOTO METO/1a
HCCIIeIOBaHMUS

Baagers: meTonamu pacuéra
OIHCATENBHBIX CTATUCTHK (CpenHee,
JMCIIepcusl, CTaHJapTHOE OTKJIOHEHHE,
JOBEPUTEIIbHBIN UHTEPBAI) B
TaOJMYHOM MpOoLiecCOpe; HABBIKAMU
MIPOBEPKU HOPMAJILHOCTH
pacnpenenenus (Q-Q rpaduk) n
oOHapyXeHHs BEIOPOCOB;
CHOCOOHOCTBIO (POPMYIIUPOBATH
3aKJII0YEHUE O CTATHCTHYECKOM
3HAYMMOCTH BIIUSIHUS UCCIIELYEMOT0O
(axTopa Ha OCHOBE PE3yJILTATOB
napHoro t-recta umu ANOVA
3HaTh: KIaccu(UKaLHIO
MOIPELIHOCTEN U3MEPEHUI; 3aKOH
HaKOIUIEHUS TIOrPEeIIHOCTEN A
KOCBEHHBIX U3MEPEHUH (BKIIOUYast
(YHKLUY HECKOJBKUX TIEPEMEHHBIX C
YaCTHBIMH [TPOU3BOJHBIMH);
CTaTUCTUYECKUE KPUTEPUH IPOBEPKU
rumnores (t-kpurepuit Ctprozenra, F-
kpurtepuil uiepa, MapHeli t-TECT,
OJTHO- U IBYX(haKTOPHBIH
JCIIEPCUOHHBIIN aHAU3)

YMeThb: BEIYUCIATH TOTPEITHOCTh
KOCBEHHOTO M3MEPEHMS I10 3alaHHBIM
MOTPEIIHOCTSIM BEJIMYHH;

OTIPEIEIISATh KJIACC TOYHOCTH
U3MEPUTEITEHOTO TIpHO0pa;
CpaBHHUBATh CpEIHUE 3HAYCHUS U
IUCIIEPCUH JBYX BEIOOPOKC TIOMOIIBIO
t- u F-TecToB; BBINOJIHATH
JTUCTIEPCUOHHBINA aHAJIN3 B TAOJIUYHOM
Mpo1eccope U MHTEPIPETHPOBATH
pe3yJIbTaThl




4 Copep:kaHue U CTPYKTYpPa TUCHUILJIMHBI
TpymoeMKOCTh AUCITUIUIMHBI COCTABIISAET 2 3a4€THBIX SAMHMII, /2 Jaca.

dopma NpOMEKYTOUHOU aTTECTALUU: 3auem

4.1 Copep:kaHne AUCHHUILVIMHBI, CTPYKTYPHPOBAaHHOE IO TeMaM, ¢ YKa3aHHEM BHJI0B Y4eOHBIX 3aHATHH H OTBEJEHHOI0 HA HMX

KOJIN4Y€CTBA AaKAACMHUYCCKHUX YaC0B

Bunst yueOHON pabOTHI, BKIIOYAST CAMOCTOSITEIBHYIO
padoTy 00YYAOILIMXCS U TPYAOEMKOCTh*
(B yacax)
u: DOpMBI TEKYLIETO
KonraktHas paboTa mpermogaBaTens ¢ g KOHTPOJISI YCIIEBaeMOCTH;
o o0yJaromuMucs % o ®opmMa MPOMEKYTOUHON
S £ 5 aTTecTalluu
Ne /it Paznen auciuImInHbl/ TeMBI S KCP + S'g (no cemecmpanm,)
S KOHCYJIb- g =
[IpakTrueckue 3aHATHSL =
Tanuu + 8
Jlexuu KO
U3 Hux B B B
Bcero | mpakTtmueckas
IOATOTOBKa*
1 Beenenue. Tunsl ganHbIX. OCHOBBI TEOPUU HOTPEIIHOCTEH 7 2 2 2 2 2 HpOBeIBKa or4etos ro [P,
YCTHBIH OIpoc
2 CratucTuueckoe onvcaHue faHHeix. HopmaibHoe 7 2 2 2 1 3 [Iposepka otuetos mno 1P,
pacupenenenue. KBaHTHIIN ¥ KBapTHIN YCTHBIH OIpoc
3 CpasreHue BEIOOpOK. [JucriepcronHsIi aHamu3. [IpoBepka 7 2 2 2 1 3 [Iposepka otuetos mno 1P,
THIIOTE3 YCTHBIH 0OmIpoc
4 Meron rnasabix komrnorentT (MI'K, PCA) 7 2 2 2 1 3 HpOBegKa orieros rio IIP,
YCTHBIH OMpocC
5 ITapHas u nonuHOMMAaNbHAs perpeccus. MeToa HauMEHBLIUX 7 5 4 4 1 3 IIpoBepka otueros mno [1P,
kBajapaToB (MHK) YCTHBIH onpoc
6 MmuosxecTBeHHas muHerHas perpeccus (MJIP, MLR). Ot6op 7 2 2 2 1 3 [Iposepka otuetos mo 1P,
MIepPEMEHHBIX. YCTHBIH OTIpoc




Buapl yueOHOI pabOTHI, BKIIOUAs CAMOCTOSITENILHYIO
padoTy 00YYAOLINXCS U TPYAOCMKOCTh*
(B yacax)
o DopMBI TEKYLIETO
KonrakTHast paboTa ImpenoaaBaTens C g KOHTPOJISl yCTIEBAEMOCTH;
o o0yJaromumMucs qé; o Dopma MPOMEKYTOUHON
5 g5 aTTeCTalK
Ne /m Paznen qucuuinHbY/ TEMBI g KCP + S'9 (no cemecmpanm,)
3 KOHCYJIb- g =
[IpakTrueckue 3aHATUSL =
Taluu + 8
Jlexun KO
U3 Hux ) ) )
Bcero | mpaxtuueckas
IOATOTOBKa*
7 Mertox npoekiuii Ha nateHTHbIe cTpyKTYpsI (ITJIC, PLS) 7 2 2 2 1 3 HpOBePKa orieros rio IIP,
YCTHBIH 0ompoc
8 [MpenBapuTenbHas 00pabOTKa CHEKTPaIbHBIX 7 2 2 2 1 3 IIposepka oTueros o I1P,
(3KCTIepUMEHTAIBHBIX) TaHHBIX YCTHBIU OIIpOC
9 MeToabpl MHOTOMEPHO# KilacCu(DUKAIUH 7 2 0 0 2 6 VYcrHbIl onpoc, TecT
Hroro yacon 18 18 18 11 29 3auer

*TIpumeuanne: KP — koHtposbHas pabora, JIP — nabopartopnas padora, IIP — mpaktuueckas pabora *B paboueil mporpamme IO JUCHHUIUIMHE IPU BBINOJHEHUH
71a00paTOpHBIX PabOT NpenycCMOTpeHa NpaKTHYecKasi MOATOTOBKA B BHJE BBHINOJHEHHs OTHENBHBIX BHIOB Pa0OT, CBS3aHHBIX ¢ Oynymieil npodeccroHaibHOIM

JACATCIBHOCTBIO

4.2 Ilnan BHeay}II/lTOpHOﬁ CaMOCTOSITENbLHOI paﬁoTbl Oﬁy‘-laIOIlIl/IXCﬂ no JTMCHMIIJINHE

CaMocTosITeIIbHAS pa60Ta O6V‘laIOIJ_[I/IXC$I

Y4eOHO-METOAUIECKOE

Cemectp Haszpanue paznena, TeMbl C 3atpats! Ouerouroe odeeneucite
2 OKH <
’ Buj camocTosTensHOM paboThl P BpPEMCHHU CPEICTBO CaMOCTOATEILHON
BBITIOJTHCHU S a60TI)I
(uac.) P
UTeHne JIEKIIMOHHOTO MaTepuaa 1o [Ipaktuueckue |CM. CITHCOK
7 Bgenenue. TI/IIIBI naHHBIX. OCHOBBI TEOPUHU 3aKOHY HAKOILICHHSI [IOIPEIHOCTEH. CeHTAODE 3aaHusd 110 peKoMeHTyeMoit
HOTPEeNIHOCTEH Teme. YO
Pemenue 3agad nmo reme autepartypsl (Nel-3)
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CaMocTosiTeNIbHAs paboTa 00YYarOIIMXCS V4eOHO-METOJHIECKOE
Cemect HasBaHnue pazgena, TeMbl C 3atpatsl Ouenrouroe obecrenerie
2 OKH .
P P ’ Buj camocTosTenbHON paboTh P BPEMEHHU CpPEeICTBO CaMOCTOATEIPHON
BBIIIOJIHCHUA pa60TbI
(gac.)
[ToBTOpeHne GyHKITHIA IIpoBepka CwM. circok
Excel/LibreOffice.Calc mus 0T4eTa 110 pEeKOMEH TyeMOit
CTaTHCTHYECKOE ONMCAHUE AHHBIX. CTaTHCTUYECKUX pacuéroB. [loaroroBka pabore. YO JIUTEpaTyphl
7 HopmansHoe pacnpenenenue. Ksantunu u CeHTI0ph 2
ortuera 1o 1P «CratucTudyeckoe onucanue (Ne2,4,5,6)
KBapTUWIH
naHHbIX. HopMmarbHOe pachpesiencHue.
KBaHTHIH U KBApTUIINY
Nzyuenue Teopernyeckux ocHoB F-recta u [IpoBepka CM. CrIMCOK
t-TecTa Mo KOHCIEKTY JICKIIUH. OTHCTa 110 PEKOMEHTyeMOi
TeC.
CpaBHenHe BHIGOPOK. JIHCTIEPCHORHBIH CaMocCTOsATeNFHOE 3HAKOMCTBO C pabore. YO JUTEPATYPhI
7 N CEHTAOPH 3
anamms. IIpoBepka TumoTes HaJICTPONKON «AHanu3 naHHbIX» B Excel. (Ne2,4,5,6)
IToarororka otruera no I[P «CpaBHeHue
BbIOOPOK. JIMCTIEPCHOHHBIN aHATIH3)
Urenue rnassl o PCA B yueOHuHKe. IIpoBepka CwMm. cniucok
[onaroroska k Beimonuaenno PCA B Excel 0THCTA 110 peKoMeHTyeMoit
adore.
(03HAKOMIICHHE C aJITOPUTMOM Yepe3 p Yo nutepatypsl (Ne4—6)
7 Merox rnasabix komnoreHT (MI'K, PCA) OKTSIOpB 4
KOBapHaIMoOHHYI0 MaTpuily). [Toaroroska
oryeTta 110 I1P «MeTon ritaBHBIX
KOMITOHEHTY
IToBTopenne matpuanoit hopmer MHK (110 [IpoBepka CM. cIiiCcoK
KOHCIEKTY Jiekiun). M3yuenue QpyHkimit oTYeTa 1Mo peKOMeHTyeMoit
7 Ilapras u nonuHOMuaNbHas perpeccus. Metox JIMHEVH n TEHJEHILMA B Excel . OKTSIOPb 3 pabote. YO nutepatypbl (Ne4—6)

HauMeHbIMX KBagpatoB (MHK)

IToaroroBka otyeta no I1P «IlapHas u
MTOJIMHOMHUAJIBHAS] PETPECCHS»
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CaMocTosiTeNIbHAs paboTa 00YYarOIIMXCS V4eOHO-METOJHIECKOE
Cemectp HasBanue pasnena, TemMsbl . Cpoxku 3aTpars! OneHotmoe Caﬁgiiﬂi::ﬁfgoﬁ
Bun camocTosaTenpHO# paboThI sumonmerns | BPEMCHH CPEICTBO .
(aac.) paboTh
UreHue riaBbl 10 MHOKECTBEHHAs [Iposepka CwM. circok
JUHEHas perpeccus B ydeOHUKe. oT4YeTa 1o PEKOMEHYEeMOM
O3HaKOMJICHHE C METOJIOM IOIIArOBOr0 pabote. YO nutepatypsl (Ne4—6)
7 MHuo>xecTBeHHas JnHelHas perpeccust (MJIP, 016 opa nepeMeHHbIX. IT0OATOTOBKA K HOS 6pI> 3
MLR). OT60p mepeMeHHBIX.
BbInoIHEHUIO MLR Ha Y®-cnekTpax.
IToaroroBka oruera o I1P
«MHOXECTBEHHAs JTMHENHASI pErpeccus»
Urenue rnassl o PLS B yueOHuKe, [Ipaktnueckue |CM. COUCOK
WzydeHne TeopeTHIecKuX OCHOB 110 3aJlaHus 110 pEKOMEeHTyeMOit
7 ?ﬁeﬁgﬂ ;Irjgsxunﬁ Ha TATCHTHDIC CTPYKTYPRL |y onenexty nexumit. IToAroToBka oTyeTa 1o HOSIOPb 3 Teme. YO nutepatypsl (Ne4—6)
’ ITP «MeTon npoeKiuii Ha JIATEHTHbIE
CTPYKTYPBD»
Ipenpapurenshas 00paboTka ciekTpanbHbIX  |M3yueHue TabnuIsl K03QHUIIMEHTOB [Iposepka CwMm. cniucok
(9KCIEpHMEHTAILHBIX) IAHHBIX crinaxusanus Casuikoro—I oses. oTYeTa Mo PpeKOMEHTyeMoii
! [Moarororka oryera o [1P AeKaopr, 3 pabote. YO nutepatypsl (Ne4—6)
«IIpenBaputensHas 00pabOTKa TaHHBIX)»
MeToasl MEOTOMEPHOH KIIacCH()HKALHH Urenue rnaBsl B yueOHuke, Mzydenue Tect CM. criucok
TEOPETUIECKUX OCHOB MO KOHCIIEKTY PEKOMEH/TyeMO
7 . nekadpb 6
nexuuit. [loAroToBka K UTOrOBOMY TECTY auteparypbl (Ned4—6)
10 TUCITUILTUHE
O01mast TpyTI0EMKOCTh CAMOCTOSTEIBHOM paboThI IO AUCIUIUIAHE (4Yac) 29
Broa:keT BpeMeHH caMOCTOSITEIbHOI PadoThl, Mpe1ycMOTPEHHbIH YU4eOHbIM NJIaAHOM JJIsl AAHHOI 29

JUCUMILIMHBI (Yac)

Koumaxmuas paboma modicem 6bimo ayOumopHo, 6HeayOUmopHoU, a Makdice nPo8oOUMbCsL 8 SIeKMPOHHOU UHPOPMAYUOHHO-00paz08amenbHoll cpede. Konmakmuas paboma npu nposedenuu yuebHbIX 3aHamutl no
OucyunIuHam (MoOyIsaM) 6K04aem 6 cebs:3auAmus NeKYUOHHO20 Muna (TeKyuu u uHvle yuyeonvle 3aHAMUs, npedyCMampueaioujie nPeuMyuecmeeHHyio nepedayy yueOHou uHphopmayuu nedazoeuieckumi pabomnuxamu
opeanuzayuy u (Uu) auyami, nPUeIeKaeMbiMu Opeanu3ayuell K peaiuzayuu 06pasoeamenbHulX Npoepamm Ha UHBIX YCI0BUSX, 0OYHAIOWUMCSL),3AHAMUS CEMUHAPCKO20 MUNA (CEMUHADb, RPAKMUYECKUe 3aHAMUs, NPAKIMUKYMB,
n1abopamopHvie pabomul, KOJIOKEUYMbL U UHbIE AHATIOSUYHBLE 3AHAMUS), 2PYNNOEble KOHCYIbMAYULl, UHOUBUOYATILHYIO pabONy 00y UArWUXCA ¢ Neda2o2uiecKuUMu pabomHUKAMU OP2AHU3AYUY U (UIU) TUYAMU, NPUBTEKAeMbIMU
opeanusayuell K peanusayuu 00pazs06amenIbHelX NPOSPAMM HA UHBIX YCAO0BUAX (8 MOM HUCTEe UHOUBUOYATIbHbIE KOHCYIbMAYULL); UHYIO KOHMAKMHYIO pabonmy (npu HeobXo0uMocmu), npedycmMampueaiouyio 2pynnosyio uiu
UHOUBUOYATLHYIO pabOmMy 0OYHAIOUWUXCS ¢ Ne0A20LUHECKUMU PADOMHUKAMU OP2aHU3AYUY U (UIl) TUYAMU, NPUBTEKAeM blMU Op2anu3ayuell K peanu3ayui 06pasoeamenbblX NPOPAMM HA UHBIX YCIO0BUSAX, ONPEOeTAeMYIO
opeanuzayueti CamocmosmenbHo.
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4.3 Coaep:xxaHue yueOHOro MaTepuaJa

4.3.1 Copaep:xkanue pa3aejioB U TeM M CHUIITTHHBI

Beeoenue. Tunvi oOannvix. OcHoebl meopuu noepewHocmeti. Victopus pa3BUTHS
xemoMetpuku: C. Bonwpa, b. KoBanbsckuii. Llenu u 3amaun kypca. Mecto XeMOMETPUKH B CUCTEME
XUMHYecKoro obpazoBaHusd. [loHsTHE M3MepeHus, HaOIIOAEHUS, NepeMeHHON. THUIbl JaHHBIX 110
IIKajgaM: HOMUHATUBHAs, IOPSAKOBas, WHTEpBalbHAs, OTHOCUTENbHAs. DOU3NKO-XUMUYECKHUE
BEJIMYMHBI U UX Kiaccuukanus. [IpsMeie 1 KOCBeHHbIE M3MepeHus. [lorpenHocTH n3MepeHuit:
cucTeMaTh4yeckue, ciydaiHble, Tpyoble. 3anuch pe3yabTaToOB U3MEPEHUI U MpaBUila OKPYTJIEHUS.
MaremaTrueckue JefcTBUs ¢ IpUOIMKEHHBIMU YHCIaMU. 3aKOH HAaKOIUICHHsI MOTPELIHOCTeN 1Uis
KOCBEHHBIX HU3MepeHHil: obmast ¢opmyna uepe3 wyacTHbIE NpOHM3BOJHBIE. Kilaccel TOYHOCTH
M3MEPUTENIBHBIX TPHUOOPOB.

Cmamucmuueckoe onucanue dannvix. Hopmanvnoe pacnpedenenue. KBaHTUIN U KBapTHIIH.
MoganeHOCTh M pa3MepHOCTb JaHHbIX. IIpefcTaBieHne AaHHBIX B BUAE BEKTOPOB M MAaTpPHIL.
HopmanbsHoe pacnpenenenue: (yHKUIUS IUIOTHOCTH BEPOATHOCTH M (YHKIHWS pPaCTpeACICHHUS.
[TapameTrpsl HOpManbHOTO pacnpeneneHus (U, o). Cranmaptuzanus JaHHBIX (Z-TipeoOpa3oBaHue).
[TonsiTre kBaHTHIIA U npouieHTU . KBaptumu, neummm. MexkBapTuibHblil pazmax (IQR). IIpasuno
«1,5 x IQR» pmna oOHapyxeHust BblOpocoB. DyHkuus pacnpenenenuss CrprojneHTa (t-
pacmnpenenenue). JloBepuTenbHbIN HHTEPBAL.

Cpaenenue  evioopok.  [ucnepcuonnvii  amanuz. Ilposepxka  eunomes. IlpoBepka
CTaTUCTMUYECKUX TUIIOTE3: HyJIeBasl M albTepHATUBHAs rMIoTe3bl. OMMOKY IEPBOro M BTOPOTO Poja,
MolHOCTh TecTa. CpaBHeHHe aucnepcuil 1Byx BbiOopok: F-tect (kputepuit dumepa). CpaBHeHHE
cpenHuX IBYX BbIOOpOK: t-TecT CThIOAEHTA (C paBHBIMM U HEpaBHBIMU aucnepcusmu). [laphsiii t-
TECT JJIsl 3aBUCUMBIX BbIOOpOK. [IpoOnema MHOXXeCTBEHHOro cpaBHEHUs. OIHOPAKTOPHBIM
mucriepcroHHbIi aHanu3 (ANOVA): obmiast, ¢pakTopHas U ocTaTOYHAas Aucnepcuu. JByx GpakTopHbIii
ANOVA (6e3 B3anmoaeicTBuS U ¢ B3aumoaencTBueM). Anocrepuopusliit Tect Toioku (Tukey HSD).

Memoo enasnvix komnonenm (MI'K, PCA). OtHomeHus: Mexxay nepemMenHbiMu. KoBapuarus
u xoppemsiusa (kod3d. [Mupcona, Koppensunonnas matpuma u ee TeruioBas kapra). JlaTeHTHBIC
nepeMeHHble. HaxoxeHue TriIaBHBIX KOMIIOHEHT (MaTpuilsl Koppensuuu, aaroputm NIPALS).
Ananmu3 rpadukoB c4eToB U Harpy3ok. OObACHEHHAas M OcTaTouHas aucnepcus. PaccTosHus u
CTPYKTYpPBI JaHHBIX

llapnas u nonunomuanvhas peepeccus. Memoo naumenvuiux xkeaopamos (MHK). Ot6op
nepeMeHHbIX. (OCHOBHBIE MOHSATHS PETPECCHOHHOIO AaHAIM3a: 3aBUCHMas M HE3aBUCHUMAs

nepemeHHble. JluHeliHas mojenbs y = a + bx. Merox Hammensiux kBaapaToB (MHK): BeiBox
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dbopmyn, matpuunas ¢opma 3anucu b = (XTX) !XTy, CtanmgapTHble OTKIOHEHHS KO3(POUIIMEHTOB
perpeccun. Koadpounuent nerepmunamuu R2. TlomunomuansHas perpeccus (y = a + bx + c¢x?).
JIuneapu3anusi HEMMHEWHBIX 3aBUCUMOCTEH (J0rapudMUpoBaHue, 0OpaTHbIC BETHYUHBI)

Mnoowcecmseennas nunetinas peepeccusi (MJIP, MLR). MatpuuHast popMa MHOKECTBEHHOM
JUHEWHOM perpeccuu: y = by + byX; + X, + ... . [Ipobaema mynbTUKOITHHEAPHOCTH. Perpeccus
1o rimaBHBIM KoMrmoHeHTaM (PCR) kak crmoco6 60ps0bI ¢ My TbTHKOJUTMHEAPHOCTHI0. MeToIb1 0TOOpa
MIEPEMEHHBIX: PaBHOMEPHOE MPOPEKUBAHUE KAHAJIOB; IMOMIATOBBIA 0TOOp Mo MakcumMyMmy R? wmim
MUHUMYMY CTaHJApPTHOM OLIMOKH perpeccuu s.. Kpocc-Bamupanus (CKONb3ALUIMN KOHTPOJb) IS
BbIOOpA ONTHMAJIBHOTO YKCIIA TIPEAUKTOPOB.

Memoo npoexyuii na ramenmuvie cmpykmypol (I1IJIC, PLS). Otmuane PLS ot PCA u PCR.
Maremaruueckast ocHoBa PLS1 u PLS2. Anroputm NIPALS nnst PLS: BecoBbie BEKTOPBI W U C, CUET
t, Harpy3ku p u q. Hedsmsa matpunr X u Y. BeIO0p onTUMaIEHOTO YKCiIa JATeHTHBIX TTEPEMEHHBIX
no muanMymy RMSE kpocc-Banmupanmu. MaTepriperanus rpadukoB HAarpy30K st X 1 Y OJIOKOB.
[Tpumenenue PLS nns konuuecTBEHHOTO aHANIM3a CTIEKTPATbHBIX TAHHBIX

Ilpeosapumenvuas obpabomxka cnekmpanibhvix (IKCHepUMeHmMaIbHoulx) OarnHulx. ICKaxeHus
B pealbHBIX NaHHBIX: Gopmbl kOB (["ayccmana, Jlopennuana, @oiirr), nmudpoBoe paspenieHue,
TUIBI myma (0enblit, npeiid, nmnynascHbli). HopmupoBanue, IEHTpHpPOBaHNE, aBTOMIKATUPOBAHHE:
Korja u 3aueM. JlorapugmupoBanue u gpyrue npeodpazoBanusi. CriakvBaHHue: METO/ CKOJIB3SILIETO
CpeIHEro; MOJIMHOMHUaNbHOE criakuBanue mo CaBuiikomy—I'onero (kodhduirenTsl, BEIOOp OKHA).
Koppexus 6a3zoBoit tunuu. Juckpernoe npeodpasopanue Oypbe —03HAKOMUTENIBHO.

Memoowvt muocomepnoul knaccugpuxayuu. I'eomerpuueckoe mpeacTaBlieHne JaHHbX. OneHKa
KadecTBa Kiaccupukammu. Bunel paccrosaumii  (EBkiammoBo, MaHXaTTeHCKOE, MaxamaHoOwuca,
Koaddunment koppensitin). AriiomepaTuBHas kiactepusanus. Kinactepuzaius ¢ moMoIIbs0 MeTo1a
k-cpennux/menuonoB. Meton Ommwkaimmx coceneit  (KNN). JIuHe#HbIE W KBaJpaTHYHBIN

JMCKPUMHUHAHTHBIN aHamu3. JluckpumuHanTHBINA ananu3 Ha ocHoBe [1JIC (PLS-DA)
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4.3.2 IlepevyeHb NPAKTHYECKUX 3AHATHI M J1Aa0OPATOPHBIX PadoT

Ne Ne paznena | HammeHoBaHME CEMHHApPOB U MPAKTUYECKUX WITH TpynoemkocTsb OueHouHbIe Dopmupye—
Ne U TEMBI 11ab0paTOPHBIX paboT (qac.) cpeacTsa MBI
/I JIACIIATI— Bcero N3 HIX KOMIIETeHITIN
JIMHBI MpaKTH-
(vozyrs) YecKast
TIOITOTOB-
Ka
1 2 3 4 5 6 7
CeMmuHap: pelIeHne 3a1a4 o TeMe IIpaktuueckue [IK-5
1 1 «I1OrpENTHOCTH H3MEPEHNI» 2 2 3a/1aHHUs TI0 TEME,
YCTHBII 01IpoC
IIpakTnueckas pabora «CraTicTiHdeckoe Iposepka otyera | ITK-5
2 2 onucanue JaHHbeIX. HopMansHOe pacnpeneneHue. 2 2 1o I1P, ycrubrit
KanTunu u kBapTHIN» orpoc
IIpaktuaeckas pabora «CpaBHeHHE BEIOOPOK. [posepka otuera | I1K-5
3 3 JlycniepCHOHHBIH aHaIU3» 2 2 o TP, ycTHbIit
orpoc
IIpakTraeckas pabora «MeTox TITaBHBIX IMposepka otyera | ITK-4
4 4 KOMIIOHEHTY 2 2 o TP, ycTHbIi
ornpoc
IIpakTrueckas pabdora «IlapHas u Iposepka otyera | ITK-4
S S MOJMHOMUAIIbHAS PErPECcCUs» 4 4 1o I1P, ycrHbrit
orpoc
IIpakTnueckas pabora «MHOXKeCTBEHHAS IMposepka otyera | ITK-4
6 6 JIMHEHHas perpeccus» 2 2 1o I1P, ycruprit
orpoc
TIpakTueckas pabora «MeTox npoeknuit Ha Iposepka otyera | ITK-4
7 7 JIATEHTHBIE CTPYKTYPHI» 2 2 1o I1P, ycTHbIit
orpoc
IIpaktuaeckas pabora «[IpenBapurenpHas [posepka otuera | [1K-4
8 8 00paboTKa JaHHBIX) 2 2 1o 1P, ycrHbrit
0Ipoc

4.3.3 Ilepeyenb Tem (BONPOCOB),

CaMOCTOSITEIbHON Pa0oThI CTYICHTOB

BbBIHOCMMBIX Ha

CaAMOCTOATECJIbHOC H3YyUYCHHUEC

Ne Tema 3anaHue dopmupyemas Kog MJIK
/1 KOMIIETEHIIMS
Beenenue. Turmbl [MoxroroBka k yctHomy ompocy | IIK-5 NKk-5.3
1 | AQHHBIX. OcCHOBBI (cM. BOTIPOCHI TEKYIIETO
TEOPHH KOHTPOJIS).
MOTPEIIHOCTEN
Crarucruyeckoe [MoaroroBka k yctHomy omnpocy | IK-5 NKrik-5.3
OTIMICaHWE JaHHBIX. (cM. BOIIPOCHI TEKYIIETO
5 HopmansHoe KOHTpoJis). Hanncanue oTueToB
pacmpeneeHue. nio 1P, BeimosiHeHUE
KBanTuimm u MPAKTUYECKHX 3aaHuH (CM.
KBapTUJIH [Tnan CPC).
[ToAroToBKa K yCTHOMY OIPOC [K-5 N K53
CpaBHeHue A Y y onpocy
(cM. BOMIPOCHI TEKYIIETO
BBEIOOPOK.
. KOHTpoJis ). Hanncanue oTueToB
3 | ducnepcruoHHBIN
no IIP, BeimonHEHHNE
aHanus. [IpoBepka .
HOTes IIPaKTUYECKUX 3aJaHui (CM.
[Tnan CPC).
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Ne Tema 3anaHue dopmupyemas Koxg MK
/11 KOMIIETEHIIIS
[MoaroroBka k yctHomy omnpocy | [K-4 WK rnik-4.2
CM. BOIIPOCHI TEKYIIIETO
Merton rinaBHbBIX ( P ym
KOHTpoJ1s1). Hanucanue otueroB
4 | xommonent (MI'K,
PCA) no IIP, BeimostHEHHNE
MIPaKTUYECKUX 3aJaHUM (CM.
[Tnan CPC).
MapHas u [MoaroroBka k yctHomy omnpocy | [K-4 WK rik-4.2
p (CM. BOTIPOCHI TEKYIIETO
HOJIMHOMHAJIbHAS
KOHTpoJ1s1). Hanucanue otueros
5 | perpeccusi. Meton
no IIP, BeimostHEHHNE
HAHMCHDIIHAX MPaKTUYECKUX 3aIaHuil (CM
kBazaparos (MHK '
aparos (MHK) | 7 cp),
[MoaroroBka k yctHomy omnpocy | IK-4 MK rik-4.2
MHo>xecTBeHHas (cM. BOIPOCHI TEKYILETO
6 JUHENHas perpeccust | KOHTpods). Hanucanue otueroB
(MJIP, MLR). o I1P, BemmosiHeHHe
OT06op mepeMeHHBIX. | MPAKTUYECKHUX 3aIaHUH (CM.
ITnan CPC).
[MoaroroBka k yctHomy omnpocy | IK-4 MK rnik-4.2
Meton npoekiuii Ha | (CM. BOIPOCHI TEKYIIETO
JaTeHTHBIE KOoHTpoJs ). Hanmcanue oTueToB
;
ctpyktypsl (IJIC, no 1P, BeimosiHEHUE
PLS) MPAKTUYECKHX 3a1aHUH (CM.
[Tnan CPC).
IToaroroska Kk yCTHOMY OIIPOC I1K-4 NKnk-a.2
IIpenBapurenbHas Y y onpocy
(cM. BOIPOCHI TEKYILETO
o0OpaboTka
KOoHTpoJIs ). Hanmcanue oTueToB
8 | ceKTpabHBIX
no IIP, BeimonHenue
(9KCTIEpUMEHTAIIbHBI .
X) JaHHbIX MPAKTUYECKUX 3aIaHUH (CM.
[Tnan CPC).
MeToms: [MoxroroBka k yctHomy ompocy | [IK-5 NKrnk-5.3
. (cM. BOIPOCHI TEKYILETO
9 | MHOrOMEpHOIT
KOHTPOJIs1) U UTOTOBOMY
KJaccuukanuu
TECTHUPOBAHUIO.

4.3.4 MeToauyeckue yKa3aHHUs 110 OPraHU3ALMU CAMOCTOATEIbHOM PadOTHI CTYIEHTOB
CamocrosTenbHas paboTa CTYAEHTOB, CBA3aHHAs C MOATOTOBKON OTYETOB IO BBITOJIHEHHBIM
MPAaKTUYECKUM paloTaM, 3aKpelUIeHHEM TEOpEeTHMUYECKOro MarepHuaja B BHJIEC peIIeHHs 3a7ad,
MOJATOTOBKU K YCTHOMY OIIPOCY, UTOTOBOMY TECTHPOBAHMIO, IIPOBOJIUTCS BO BHEAYIUTOPHOE BPEMSI.
TpedoBanust kK oopMiIeHHIO 0TYETA 1O MPAKTHYECKO# padoTe

1. Otuér BBINOIHSETCS B 3JEKTPOHHOM hopme B cpene TabnuyHoro npoueccopa MS Excel niu

LibreOffice Calc.
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2. ®aiin oTuéra NOIKEH COAEpKaTh OTAENbHbIE JUCTHI (MM YETKO pa3Je€HHbIE CMBICIOBBIE
OJIOKHM): TUTYJBHBIN JTUCT, TOCTAHOBKA 33]]a4d, ICXO/IHbIC JaHHBIC, pacuéThI (C popMynamn),
rpad UKy, BEIBOJIBL.

3. Bce pacuérHple 3HAU€HHUS JOJDKHBI OBITH MOJYyYEHBl C HUCIOJIB30BAHUEM BCTPOEHHBIX
GyHKIUH TabIUYHOrO mpoleccopa (BBIYUCICHUS «BPYYHYIO» C IMOCIEIYIOIIMM BBOJOM
YHUCeJ HE IOMYCKAIOTCH).

4. T'paduku W auarpaMMbl JOJDKHBI COAEpXKaTh: HAa3BAaHUE, MOAMKMCAHHBIE OCH C YKa3aHUEM
pa3MepHocCTei, lereH 1y (Ipyu HaJIu4uU HECKOJIBKHUX PSIJIOB IaHHBIX ).

5. TekcroBble BEIBOABI 110 UTOTaM pabOThl (POPMYIHUPYIOTCS B TYCHKAX UM TEKCTOBBIX OJIOKaX;
BBIBOJI JIOJDKEH COJEepKaTh HWHTEPIPETANNI0 TOJYYEHHBIX pe3ylbTaToB U (Ipu
HE0OXO0IMMOCTH) CCBUTKU Ha YUCIIeHHbIe kpuTepun kadectBa (R?, RMSE, p-value u 1.11.).

6. @aitn oruéra coxpansercs B ¢opmare .xIsx (i .ods) W HMEHyeTcs 1O IIa0JIoHY:
OGamunusa_ MO HowmeplI3 Xemomerpuxa.xIsx.

7. Otuér cumraercs CAaHHBIM, eciu (aiin mepenan npernogasarento mocpeactsom SNOC He
MO3/IHEE CIIEAYIOIIETO MPAKTUYECKOTO 3aHATHUS (MM B CPOK, YCTAHOBJICHHBIN KaJeHIaPHBIM
rpaguKkoM).

8. 3Bammra oTuéra mnpoBoauTcs B (opme ycTHOro cobecemoBanus (o TpeOOBAHUIO
nperoiaBaTesisi) TM00 MPOBEPSIETCS TOIBKO IO COJACPKUMOMY (aiia.

Metoanyeckiue PpEKOMEHIAIMK [0 BBIIOJHEHUIO TIPAKTHYECKH padoT u  o00paboTke
(PKCTIEpUMEHTATBHBIX) JMAHHBIX MO0 KaXAOH MPAKTHYECKON pabOTe OMUCAHBI B METOIUYECKHX
pEKOMEHAalMAX, TMOJATOTOBICHHBIX  TpenojaBareasiMi  Kadeapsl W pa3MEUICHHBIH B
cooTBecTByIOIIEM pazaene DNOC (XemomeTpuka).

[TpuMepsI penieHnss HEKOTOPBIX THIIOBBIX 3a71ad MPEICTABICHBI B PEKOMEHIYEMBIX yUEOHBIX
mocoOusaX U HHGOPMAIMOHHBIX pecypcax:

1. Cawmoiinos, H. A. [Ipumeps! u 3a1a4n 1o Kypey "MaremMaTudeckoe MOJEIUPOBAHIE XUMUKO-
TEXHOJIOTHYECKHUX mporieccoB" [Dnextponnsiii pecypc]| / H. A. Camoiinos. - Mocksa : JIanp",
2013. - Pexxum nmoctyna: ObC "UsnarensctBo "Jlane". - Heorpanwd. gocrym. - ISBN 978-5-
8114-1553-3.

2. https://www.chemometrics.ru/ru/books/ JlaHHBIii HMHTEpHET HWCTOYHUK — O3TO CaMT

Poccuiickoro xemomeTpruyeckoe 00I1ecTBa, HA KOTOPOM B OTKPBITOM JIOCTYIIE ITPEICTaBICHBI

y4eOHbBIEC TTOCOOHS M0 XEeMOMETPUKE i COBPEMEHHOE ITPOrpaMMHOE 00eCTieUeHHE.

4.4 TlpumepHasi TeMaTHKA KYPCOBBIX padoT (MPOeKTOB) (npu Hanuuuu)

He npeodycmompeno.
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5 YueOHO-MeTOAUYECKOEe U MH(POPMAIIMOHHOE o0ecTieYeHre JUCHMIITIUHBI (MOTYJISA)

5.1 OcHoBHas quTEeparypa

1 bepukamBunu, B.III. Cratuctudeckas o00paboTka JaHHBIX, IUTAHUPOBAHHE
JKCIEpPUMEHTAa U CiiydaiiHble mporecchl [Tekcr : DnekTpoHHBIA pecypc| : YuebHoe
nocobue / B. 11I. bepukamBunu, C. I1. OcbkuH. - 2-¢ U31., UCOP. U JOM. - DJIEKTPOH.
naH.col. - MockBa : MznarensctBo HOpaiit, 2019. - 164 c. - (bakamaBp u Marucrp.
Axkagemuueckuii kypc). - Pexum gocrynma: OBC "FOpaut". - Internet access. -
Heorpannu. noctym. - ISBN 978-5-534-09216-5.

2 CwmarynoBa, A.H. MaremaTnueckoe IUTaHUPOBAHHE SKCIEPUMEHTa B METOJMYECKUX
HCCIEA0OBAHUAX aHATUTHYECKOW XUMHUH [ DIIEKTPOHHBIN pecypc] : yaeOHoe mocodue / A.
H. Cmarynosa, I'. B. [Tamkoga, JI. U. bensix. - 3-¢ u3n., crep. - [b. m.] : JIans, 2018. -
120 c. - Pexxum pocryna ObC "Jlans". - Heorpanuy. goctyi. - ISBN 978-5-8114-2540-2

3 Cupnnses, H.W. Teopus muaHupoBaHUs SKCIIEPUMEHTA U AaHATIN3 CTATUCTHYECKUX JTAHHBIX
[Teker : DnexTpoHHbIN pecype] : Yuebuuk u npaktukym / H. M. Cuanses. - 2-e u3n.,
mep. M Jom. - DJekTpoH. aaH.col. - Mocksa : MznarenscTBo HOpaiit, 2019. - 495 c. -
(bakanasp u maructp. Axkagemuueckuii Kypc). - Pexxum nocryna 9bC "FOpaiit". - Heorp.
noctym. - ISBN 978-5-9916-2925-6

4  CnuBkuH, A. U. XemomeTpuka u (hapmarieBTHUECKHI aHaIN3 : yueOHO-METOIUYECKOe
nocobue / A. N. Cnuskun, I1. M. Kapnos. — Boponex : BI'Y, 2020. — 79 c. — Teker :
anekTpoHHbd //  Jlap @ anexkTpoHHO-OmMOMMoTeyHas cucrema. —  URL:
https://e.lanbook.com/book/433160 (nara obpamienus: 30.04.2026). — Pexxum gocryma:

IJIsL aBTOPHU3. MoJIb30BaTeNei.

5.2 JlonosHuTeNbHAS JUTEpaTypa

5 Kyuepsasckuii C., [Tanuyk B., Monaxosa 0., Kupcanos /[. BBenenue B XeMOMETpUKY
[DneKTpOHHBIH pecype] /
https://www.chemometrics.ru/books/%D0%92%D0%B2%D0%B5%D0%B4%D0%B5
%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. nocrym.

6 Iapad, M. A. Xemomerpuka / M. A. Illapad, 1. JI. Unnman, b. P. KoBanbcku ; miep. ¢
auri. A. H. MapunuueBa, A. K. YapeikoBa ; mon pen. M. A. HMo6parnmosa, A. K.
YapsikoBa. - Jlenunrpan : Xumus. JIenuHrp. ora-uue, 1989. - 269 c. : rpad., ui., CXeMsl,

Tabn. ; 22 cm. - bubmuorp.: c. 262-269. - Ilep. u3n. : Chemometrics / A. Sharaf
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10

11

12

Muhammad, L. Iliman Deboran, R. Kowalski Bruce. - New York, 1986. - ISBN 5-7245-
0361-1: 2.10 p. - TekCT : HENOCPEACTBEHHBIM.

[Haunesa, E.}O.. Xemowmetpuka. bazoBbie monsarus : yue6.-meroa. nmocoodue / E. 1O.
[Maynesa. - CII6. : Jlanp, 2017. - 157 c. : wn. ; 22 cMm. - (YUEOHUKH A1 BY30B.
CrnenuanpHas nuteparypa). - bubmuorp.: c. 157. - ISBN 978-5-8114-2301-9 : 699.60 p.
- TekcT : HenoCcpeACTBEHHBIN.

Camoitnos, H. A. Ilpumeps! u 3amaun no kypcy "MareMaTH4ecKoe MOJEIMPOBaHUE
XUMHUKO-TEXHOJIOTHUECKHUX MporeccoB” [DnekTponHusiii pecypc] / H. A. Camoiinos. -
Mockaa : Jlawp", 2013. - Pexum nocryna: 9bC "U3narensctBo "Jlans". - Heorpanuu.
noctym. - ISBN 978-5-8114-1553-3.

[Ipommn, B. WM. AHanu3 pe3yabTaTOB HM3MEPEHMH B 3KCHEPHUMEHTAIbHON (U3HKe
[DnexTponnsiii pecype] / B. U. [Ipomun, B. I'. Cunopos. - 1-e uzn. - [b. m.] : Jlans, 2018.
- 172 c. - Pexxum noctyma ObC "Jlans". - Heorpanud. goctyi. - ISBN 978-5-8114-2886-
1.

Tpodumon, A. I'. Marematudeckass cratuctuka [TekcT : DiexkTpoHHBIH pecypc] :
VYuebnoe nocodue / A. I'. Tpodumos. - 2-¢ usn. - DnekTpoH. maH.col. - Mockaa :
WznarensctBo FOpaiit, 2019. - 259 c. - (YuuBepcutetsl Poccun). - Pexxum noctyna 3bC
"lOpaiit". - Heorp. moctym. - ISBN 978-5-534-08874-8.

Zaiinens, AH. OmuOku u3mepeHnid GU3NYECKUX BEIWYMH [ DJIEKTPOHHBIN pecypc] / A.
H. 3aiigens. - Mocksa : Jlanp, 2009. - 112 c. : un., Tabn. - (Y4eOHUKU AT BY30B.
CrnenuanbHast nuteparypa). - Pexum pocryma: OBC "WU3natensctBo "Jlanp". -
Heorpanwu. noctym. - ISBN 978-5-8114-0643-2

BbreikoB, M.B. Maremarudeckas u rpadudeckas 00padoTka pU3HKO-XMMUIECKUX JAHHBIX
[Teker] : yue6. mocobue / M. B. brikos, JI. C. Cycnos, B. C. Tkau ; pen.: A. U. Bunbmc,
H. C. Ilerpymus ; UpkyT. roc. yH-T, Xum. ¢ak. - Upkyrck : U3n-so UT'Y, 2015.-91 c.
20 cm. - ISBN 978-5-9624-1292-4 : 9 5k3.

Csepeno ¢ HE UT'Y
DF O »/:"‘ »"(:' A7

s AT A-HEITHCD.
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5.3 Ilepuoguyeckue u3gaHus (MpU HEOOXOTUMOCTH)

HET HEOOXOUMOCTH;

5.4 Cnucok aBTOPCKHUX METOJAMYECKUX Pa3padoToK

B DUOC UT'Y pa3menieHbl MEeTOANYECKUEe yKa3aHus K 1abopaTopHbIM paboTam:

13 beikoB, M.B. MaremaTrnueckas u rpapudeckas 00padboTka GU3NKO-XUMHUECKUX TaHHBIX
[Tekct] : yue6. mocobue / M. B. brikos, []. C. Cycnos, B. C. Tkau ; pen.: A. W. Bunbmc,
. C. Ilerpymun ; UpkyT. roc. yH-T, Xum. dak. - Upkyrck : U3a-Bo UT'Y, 2015.-91 c. ;
20 cm. - ISBN 978-5-9624-1292-4 : 9 5k3.

14 Maremarnueckas oOpaboTka (U3UKO-XMMHUYECKUX JAHHBIX M pacdeThl Mo rpadukam
[DnexTponHbIi pecypce] : meToa. ykas. / Upkyrckuit roc. yH-T, Hayd. 6-ka ; coct. [I. C.
Cycnos. - OBK. - HUpkyrck : UT'Y, 2010. - Pexxum nmocryma: DU3 "bubmuorex". -
Heorpannu. noctyn

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

5.5 Ba3ml JaHHbIX, I/IHq)OpMaIII/IOHHO-Cl'[paBO'lele H ITOUCKOBbBIC CUCTEMBI

16 https://www.chemometrics.ru/ru/books/ /laHHbIii MHTEPHET HMCTOYHUK — 3TO CaUT

Poccuiickoro XEMOMETPUUCCKOC 06H_IGCTB8., Ha KOTOpOM B OTKPBITOM JOCTYIIC
MpEACTaBJICHBI y‘le6HbIe IIOCOOUs 110 XEMOMECTPUKE MW COBPEMCHHOC IIPOIrpaMMHOC
oOecrieueHue.

17 JlaHHBIF WMHTEPHET UCTOYHUK — OTO CCHUIKA Ha YYEOHHMK B D3JICKTPOHHOM BHIE Ha
anrmuiickom s3bike: Deming S. N. et al. Chemometrics: a textbook. — Elsevier, 1988.:
https://books.google.ru/books?hl=ru&Ilr=&id=G8JMac7OCtAC&0i=fnd&pg=PP1&dq=
Chemometrics+massart&ots=kFHkaOz71W&sig=RNivQBy54k4gcBFOKH-
cBLVpw24&redir_esc=y#v=onepage&g=Chemometrics%20massart&f=false

6 MartepuajibHO-TEXHHYECKOe o0ecneyeHne TUCUUIIMHBI

6.1 Y4yeOHo-1200paTopHOE 000pyI0BaHHUE!

[TomemeHust At MPOBEACHUS JIGKIIMOHHBIX M MPAKTUYECKUX 3aHSATHI, YKOMIUIEKTOBaHHBIE
Heo0X0IMMBIM 000pyAOBaHNEM, IPUOOPHOI 6a30il U peakTUBAMU, & UMEHHO:
- KOMIIBIOTEPHBIH KJIacC XMMUYECKOro (akyibrera obopynoBan 12 1K ¢ ycTaHOBIEHHBIM

nakeToM MS Office. Umeercs nokaibHas ceTb. ECTh nOCKa.
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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

- ayJAWTOPUH, OCHAIIEHHBIE MYJIBTUMEAUUHBIMUA  CPEACTBAMM, JJISI  MPOBEIACHHUS
ayTUTOPHBIX W TIpakTHYecKux 3anstuii (ayn. 402, 426, 303); ayn. 5, 6, 402, 426 o6opyaoBaHbI

myabTEMeAUHBbIME TTpoekTopamu (INFocus IN 105 (3D Ready), HacTeHHBIME SKpaHAMHU

6.2 IIporpamMHoe oGecrieueHue

JInnensupyemoe I10:

1  Onepannonnas cucrema Windows-7, nmunieH3us npuHaiexut UI'Y;

2 Ilaker MS Office — 2016, munen3ust npunaiexur UT'Y;

3 CB000aHO pacmpocTpaHsIeMble TIPOTPAMMBI:

4 Google Chrome — 6pay3ep, pa3padbarsiBaeMblii kKommanuei Google

5 Libre Office — oducHbii maker, paspabaTeiBacMbIii Kommanueir The Document

Foundation

6.3 TexHuuyeckue H 3JIeKTPOHHbIE CPeICTBA

7 OOpa3oBaTesibHbIC TEXHOJIOTHH

B mpouecce u3y4eHHs IUCLMILUIMHBL «XEMOMETPUKA» YHUTAKOTCA JIEKLHUH, MPOBOASATCS
KOHTpPOJIbHBIE Pa0OTHI, Pa300p KOHKPETHBIX CUTYALMi C UCIOJIb30BAaHUEM MAaCCUBHbBIX, AKTUBHBIX U
WHTEPAKTUBHBIX (HOpPM 00yUCHUSI.

AxTuBHBIE (popMbl 00ydeHus. Ha mpakTudeckux 3aHATHUAX, KOTOPBIE COCTaBISIOT OKOJIO
MIOJIOBUHBI OT KOHTAKTHOHM paboTbl, MPOUCXOAUT COBMECTHOE OOCYKAECHHE M pElIeHHE TUIOBBIX
3a/a4, a TaKkKe 3aJad XUMHYECKOM HampaBlICHHOCTU. Takod BUJA OpraHU3aluu OO0y4YeHMs, C
JJIIEMEHTaMH HWHTEPAKTHBHBIX (opM oOydeHHs, CIMOCOOCTBYeT NPHOOPETEHUIO HABBIKOB
CaMOCTOSITEJIPHOTO  IUIAHMPOBAHUS OKCIIEPUMEHTOB M OLIEHKM IIOTPEIIHOCTH HU3MEPEHHUH.
BrinmonHeHne caMoCTOSTENbHBIX 33JaHUM, B TOM 4YHCJIEe Ha KOMIIbIOTEpe, (OpMHUpPYET yMEHHE
IIPOBOJIUTH TEPBUYHBIA aHAIM3 OKCIEPUMEHTAJIBHBIX JIAHHBIX C Y4E€TOM 3aKOHOB H
3aKOHOMEPHOCTEN, BU3YaJIU3UPOBATh IOJIYYECHHBIE JAHHBIE, MPEACTABIATh PE3YJIbTAThl OIBITOB C
yKa3aHHEeM JIOBEPHUTEIbHOIO HMHTEpBajla, T'PaMOTHO (OPMYIHUPOBATh BBIBOABL. 3aKperjieHHue

TEOPETUUECKUX TIOJIOKEHUN XEMOMETPUKH ITPOBOJAUTCS B BUJIE BBINIOJIHEHHS pACUETHBIX 33a4.
8 OueHo4yHbIe MaTepHAJIbI /ISl TEKYIIEro KOHTPOJIS U NMPOMEKYTOYHOH aTTeCTANMA

8.1 O0mme ceexenus

Onenounsie cpenctra (OC):
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0aJUIbHO-PEUTUHIOBON CcHUCTeMe YyHUBepcuTeTa. Has3HaueHHe OIEHOYHBIX CPEICTB TEKYILEro

OrneHoYHBIE CPENICTBA TEKYILEro KOHTPOIIst (popMHUpYIOTCsS B cOOTBeTCTBUH ¢ [losiokeHnemM o

KOHTPOJIS - BBISIBUTD y oOyuatomuxcs cpopmupoBaHHocTh komnereniuii: [1K-4, TTIK-5.

MPEACTABJICHBI B TAOIHIIE!

MaTCpI/IaJ'IBI AJI4 IIPOBEACHHS TCKYILICTO M IIPOMEKYTOYHOI'O KOHTPOJIA 3HaHHH CTYACHTOB

Ne Bun xonrpons KoHnTponupyemble TeMbI (pa3aesnsl) Komnerennuu,
KOMITOHEHTBI
KOTOPBIX
KOHTPOJIUPYIOTCS
1 Brmmonaenue CTaTUCTHYECKOE OIIMCAaHUE NAaHHBIX. I1K-4, IIK-5
npakTuueckux padbor. | HopmanbHoe pacnpeneneHue.
Otuer no I1P. KBantunm u kBapTHiim
CobecenoBanue B CpaBHeHue BbIOOpOK. JlucnepcnoHHbIN
¢dbopme ycTHoOTO ompoca | aHanu3. [IpoBepka runotes
Meron rinaBubix komnoneHt (MI'K,
PCA)
[TapHast 1 moIMHOMHANIbHASL PETPECCHUS.
Meroa HaMMEHBIITUX KBAPATOB
(MHK)
MHoOKeCTBEHHAs JIMHEWHASI pErPeCcCHst
(MJIP, MLR). Ot6G0p nmepeMeHHBIX.
Merto npoeKIuii Ha JTaTEeHTHbIE
ctpyktypsl (ITJIC, PLS)
[IpensapurenpHas 00padboTKa
CHEKTPATBHBIX (IKCTIEPUMEHTAIBHBIX)
JTAHHBIX
2 CobecenoBanue B Brenenue. Tunsl nanabix. OCHOBBI [IK-5
(dbopMe yCTHOTO OIpoca | TEOPUH MOTPEIIHOCTEH
3 CobecenoBaHue B Meroasl MHOTOMEpHOI I1K-4, TIK-5
(dbopMe ycTHOTO KJIaCCU(UKAIINN
onpoca. TectupoBanue

Bapuanmuvr mecmuposanus npeocmaenenvt 6 SdUOC UIT'Y:
https://educa.isu.ru/course/view.php?id=46391Libre%200ffice

8.2 JleMoHCTpanMOHHbIE BAPDUAHTHI NPAKTHYECKUX 3aJaHUI
JleMOHCTpallMOHHBIN BapUAHTHI 3aJaHHI

1. BoluncnuTe MaccoBbl€ JOJU AJIEMEHTOB B OOpHOM KHCIIOTE M ONpeAennuTe abCOoNIOTHbIE
MOTPENIHOCTH 3THX MAacCOBBIX J0JeH, ecnu aromubie Maccel: 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.
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2. BprumciauTe XMMHYECKOE KOJWYECTBO BelIecTBa cyiabduma cepedpa AQeS maccoi
34,7240,22 1. Omnpenenure MNOTPEIIHOCTH JJsi KOJIMYECTBAa BEHIECTBA (OTHOCUTENIBHYIO U
aOCOJIOTHYIO), €CIM OTHOCHTEIbHAsl MOTPEUIHOCTh aTOMHOM Macchl cepbl coctaBisier 1,8%, a

cepedpa — 1,3%.

3. Beruncaure maccy okcuaa Oapusi 1 00beM rasza, KOTOpble 00pa3oBajiCh B pe3yJbTaTe
pasnokeHus: kapoonara Oapust maccor 118,4+1,2 r. Onpenenure MOTPEIIHOCTH PACCUUTAHHBIX

BEJIMYWH, €CJIM a0COJIFOTHBIE MOTPEITHOCTH aTOMHBIX Macc ~ (0,2 a.e.M.

4. Onpenenure 00beM Kuciaopoaa (M MOTPEIIHOCTH), KOTOPBIN MOTpedyeTcs Uisl MOJHOTO
cxuranus 61+1 M uzonpomanona. [Ipumute, 9T0 aOCOMIOTHBIC MOTPEITHOCTH aTOMHBIX Macc = 0,2
a.e.M., MOJIApHBIM O0BEM Tra3a IHpU H.y. — KOHCTaHTa, a IUIOTHOCTh MH30IPOIIaHOJIa paBHA

0,785+0,011 r/m.

5. Paccumraiite y = 2/x? + 5p +0%/4 —3zu ey, mpu X =2; p=0,2; 0 =4; 2= 0,4, ecmu &x = 0,1;
& = 0,01, €q= 0,3, &= 0,08

6. [Ipn xanuOpoBKe BOIBTMETPA C MAaKCUMaIbHBIM IpeaenoM usmepenus 40 B nomydeHbl
cienyromue pe3yabratsl u3meperus (Uy) Mpu pa3iuyHbIX 3HAYCHUSX STATOHHOTO JIEKTPHUUYECKOTO
HanpsbkeHus (Usr). Onpenenure Kiacc TOYHOCTH IpUOOpa, eciu:

U ,.B 4,2 7,8 10,0 16,4 20,5 33,3
Us ,B 4,4 7,6 9,9 15,9 21,0 33,6

7. Ha mpakTH4ecKHX 3aHIATUAX CTYJeHTbI HeKoToporo kypca UI'Y onpenensiu temneparypy
KUIIEHUs! [IMKJIOTEKCHIIOBOTO crupTa. B Tabnuie Huxke npuBesieHa ciaydaiiHas BIOOpKa HEKOTOPBIX

IMOJIYYCHHBIX PE3YJIbTATOB!:

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

CKOJIBKO pa3 BCTPEUAeTCs B 13 7 9 11 9 20 29 o5 7
BEIOOpKE

Omnpenenure:

1) ¢ BeposiTHOCTBIO 98% ompenennTh TOBEPUTENbHBIM HHTEPBAI CPEIHEH BETUYHHBI TEMIIEPATYPHI
BO BCEH T€HEPATIbHON COBOKYITHOCTH.

2) ¢ BepoaTHOCTHIO 90% ompeaenuTe JOBEPUTENbHBIN HHTEPBAT CPEAHEN BEIMYMHBI TEMIIEPATypPhl
BO BCEM IT€HEPAIILHON COBOKYITHOCTH.

3) Ha CKOJIBKO JOBEPHUTENIHHBIM WHTEPBAJI BO BTOPOM Ciydae OyJeT OTIMYAThCS OT MHTEpBaia B
MEPBOM.

[TpoBepbTe pe3ynbTaT pacyera ¢ MOMOIIbIO MakeTa aHanu3a naHHbix LibreOffice Calc uinu MS Excel.
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8. OOBIYHO 3aBHCHMOCTHh M300apHON TEIUIOEMKOCTH OT TEMIIEPATypPhl OMHUCHIBAIOT PsITaMH
tina cyr = a + bT + cT? wn cyr = a + bT + ¢'T~%. B tabnuie Oumbka! MCTOUHAK CCHLIKH

He HaMJeH. MPEeJCTaBICHbl JaHHBIE O 3aBUCUMOCTU TEMIUIOEMKOCTH YTJIEPOJIHOIO MaTepualia OT
TeMIeparypbl. MeToJoM HauMEHBIIWX KBaJgpaTOB BBIMOJIHUTE pacueT PEerpecCHOHHBIX

KO GHUIMEHTOB IMITMPHYCCKHX YPaBHEHHH IBYX THNOB: Cpr = a + bT + cT?, cpr = a+ bT +
(T u cpr=a+bT+cT?+c'T™2. Boibepure HAWITY4IIyI0 U3 NPEUIOKEHHBIX MOJENEH I

MIPUBEANTE €€ UTOTOBOE YpaBHEHUE, a TAK)KE IOBEpUTEIbHbIE HHTepBaJbl (Ha ypoBHe o = 10%) s
perpeccroHHbIX K03 dunrenToB. OOOCHYITE BBHIOOP MOJETH, B TOM YHCJIE KOJIHMYECTBEHHBIMU
MIOKAa3aTeIsIMHU.

9. B pe3ynbrare cepuM SKCIEPUMEHTAIBHBIX M3MEPEHUH ObUIM TOJIy4eHBI daHHBbIE Y D-
CHEKTPOCKOIMUU Il CEPUU PACTBOPOB apOMATUUYECKUX YTIIEBOJOPOJIOB, BCErO OBLIO MPUTOTOBICHO
25 o0pasnoB Takux pacTBOpoB. Bribepure okono 80% MaHHBIX AJIS TOCTPOEHUS TPaTyupOBOYHON
3aBUCHMOCTH, a ocTanbHble 20% ocTaBbTe I BalUAaLUU. 3aoaHue. noctpoiire Y d-crnekTpsl 5-7
cMecel U3 IpaJydpoBOYHOIO M BaIMJAIIMOHHOTO HabopoB. [loamuimmuTe ocu abcuuice U OpAUHAT,
YKQXXHUTE B MOAMUCAX pa3MEPHOCTH. Tak Kak JijIsl MOCTPOCHUSI HaIeKHOM 3aBUCUMOCTH OJTHOM JTTUHBI
BOJIHBI YaCTO OKa3bIBA€TCS HEAOCTATOYHO, TO MOKHO IOCTPOUTH 3aBUCHMOCTb IO PA3IUYHBIM
muiHaM BoiH. Ompenenurte napamerpsl MJIP st kakaoro Mx Tpex BELIECTB U ONPEEINUTE
ONTUMAJIBHOE YHUCIO JUIMH BOJIH, HEOOXOIUMOE MJIsi MOCTPOEHMSI MOJENH, ONUIINTE MNPUUYHHY
BbIOOpa. J{ms cMecelt mocTpoiiTe rpaduku Tuna y — y, HAaHECUTE Ha HUX Pa3HBIMU IIBETAMHU TOYKU

o6yqa}0umx " BaJIMJAITMOHHBIX Ha60pOB JaHHBIX.

8.3 Bomnpocsl 1J151 YCTHOT0 ONpoca

. Beenenue. Tunsl 1aHHbIX. OCHOBBI TEOPHH MOTPEIIHOCTEH
1. Yro Takoe XeMOMETpHKA U KaKOBbI €€ OCHOBHBIE 3314l B XUMHUU?
2. IlepeuncnuTte THIBI JaHHBIX [0 U3MEPUTENBHBIM IIKajaM (HOMUHATUBHASA, MIOPSIKOBAs,
MHTEpBalIbHAs, OTHOCUTENbHAA). [IprBeuTe MpuMephl U3 XUMHUUECKOW MPAKTUKH.
3. UYeM omiMyaroTcs NpsiMble U KOCBEHHbIE U3MEPEHUs?
4. HazoBuTe BUIBI NOTPEIIHOCTEN U3MEPEHHI (cucTeMaTuYecKue, ciyJaiiHble, rpyobie).
[IpuBenuTe mpuMepsI.
5. CdopmynupyiiTe 3aKOH HAKOIUIEHUS MOTPEIIHOCTEH JIsi KOCBEHHBIX U3MEPEHUI.
6. Kak npaBHJIBHO OKPYIJIUTH Pe3yJbTaT U3MEPEHHUS, €CIIH U3BECTHA €ro a0COIIOTHAS
MIOTPEIIHOCTb?
7. UYro Takoe KJIacC TOYHOCTH U3MEPHUTEIHHOTO MPHOOpa U KaK €ro ONpeesIuTh?
8. Ilouemy npu 3anucu pe3ynbTaTa U3MEPEHUs YUCII0 3HAYAIUX HUP coriacyercs C
MOTPEIIHOCTHIO?
CrarucTuyeckoe onucanue 1aHHbiXx. HopmaibHoe pacnpenesienne. KBaHTHIN M KBapTHJIH
9. Yro takoe HOpMasibHOE pactpeneneHre? KakuMu mapamMeTrpaMu OHO ONMHUCHIBAETCS?
10. Yro Takoe cTaHgapTU3anys JaHHBIX (Z-1ipeoOpa30BaHue) U 3a4eM OHa HY>KHa?
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11.
12.
13.
14.
15.
16.

JlaiiTe onpenenenne KBaHTUIIS U nipolieHTUs . [IpuBeaure npumepsl.

Uro takoe kBapTmimm? Kak paccuntarh MeXKBapTUILHBIN pazmax (IQR)?

Kaxk ¢ momompro npasmina «1,5 x IQR» oOHapykuTh BEIOPOCH! B BEIOOpKE?

Uto Takoe noBepuTeNbHBIN HHTEPBaA? Kak OH cBsi3aH C JOBEPUTEIHLHOM BEPOATHOCTHIO?
Jns gero ucnosnb3yercs t-pacnpenenenne CTbroieHTa?

Yro mokasbiBaeT box-plot (smmk ¢ ycamu)? Kak nHTEpIpeTHPOBATh €ro 3JeMEHTHI?

CpaBHenue BbI00OpOK. Aucniepcuonnbiii anaaus. F-tecr, t-rect

17.
18.

19.
20.

21.
22.

23.

24,
25.

Uro Takoe HyleBas U albTepHATHUBHAS TUIIOTE3bl B CTATUCTUYECKOM MpoBepke?

Uro Takoe omubKa mepBoro poja 1 omudka BToporo poaa? Yem oTingyaeTcs MOIIHOCTD
Tecra?

Jlst wero npumensiercs F-tect (kputepuii @umepa)?

B kakux cimy4asx UCIONIb3yeTcs t-TeCT ¢ paBHBIMH JAUCIIEPCHUIMH, a B KAKHMX — C
HEpaBHBIMU?

Uem oTiiMyaeTcs NapHbli t-TeCT OT 0OBIYHOTO ABYXBBIOOPOUHOTO t-TecTa?

B uém cyTh npobieMbl MHOKECTBEHHOTO cpaBHeHus? [loueMy Henb3s MPoCTo
HCIOJIb30BaTh MHOTO t-TE€CTOB?

Uro takoe ogHodakTopHBIN AucnepcronHbiil aHamu3 (ANOVA)? Kakue qucniepcuun
CpaBHMBAIOTCA?

Uro naét anocrepuopusiii TecT Thioku nociie ANOVA?

Kak unrepnperupoBats pe3ynsTaThl AByX(hakropaoro ANOVA? Uto o3HavyaeT HAIUIue
B3anMOJICHCTBUS (HaKTOPOB?

Metoa rinaBHbIX KOMIOHEHT (PCA)

26.
217.
28.
29.
30.
31.
32.
33.

34.

UYro Takoe koBapualus U KodppuuueHT koppensuuu [Iupcona? B uém pasnuna?
UYro Takoe naTeHTHast (CKpbITas) nepemMeHHas B kontekcte PCA?

KakoBa 11e1bp MeTo/1a rI1aBHbIX KOMIIOHEHT?

Yro noka3piBaroT rpaduku cueToB (scores plot) u rpaduku Harpy3ok (loadings plot)?
Kak onpenenuTs, CKOJIBKO INIABHBIX KOMIIOHEHT CTOUT OCTaBUTh Uil HHTEPIPETALUNU?
Uro Takoe Scree-plot (rpaduk KkaMEeHUCTON OCHITIN) U KaK €r0 YUTaTh?

Uro Takoe Q-octatku u paccrosiaue 10 moaenu (T?) B PCA?

Yem otiinuaerca PCA Ha koBapuanmonHoi marpuie ot PCA Ha koppensaunoHHON
MaTpuue?

Kak o rpa¢uky Harpy30k onpeaeianTh, Kakue UCXOAHbIE IEPEMEHHbBIE CUITBHO
KOPPENUPYIOT MeX1y co00it?

ITapnasi u mosimHOMHaJIbHas perpeccusi. Meroa Haumensmmx kaaparos (MHK)

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

YeM oTiiMyaeTcsi perpeCCHOHHBIN aHaIU3 OT KOPPEJISLMOHHOT0?

Cdhopmynupyiite cyTh MeTO1a HaMMeHbIUX KBaapaTtoB (MHK).

3anummure MaTpUuHyIo (GOopMyITy A HAXOXKACHUS K03()(OUIIMEHTOB TMHEHHOM perpeccum.
UYro o3HavaeT k03 UIMEHT AeTepMuHaMK R? n kakue y Hero npeaesnsi?

Kak nnTepnperupoBath rpaduk 0CTaTKOB (TOMOCKEIACTUYHOCTD, HOPMAJIBHOCTb)?

Korna umeeT cMbICII HCII0JIB30BATh NOJMHOMHUAIBHYIO PETPECCUI0 BMECTO JTMHEHHON?
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41.

42.
43.

Kak paccuurats npenen oOHapyKeHus U npeaes KOIUYECTBEHHOTO ONpeesieHus 1o
rpagyupoBOYHOMY rpaduky?

Uto Takoe auHeapu3anus HellMHEeHHoU 3aBucuMocTtu? [IpuBenure npumep.

Kak noctpouTs 10BepUTEIbHBIA HHTEPBAI AJISl IPEJCKA3aHHOTO 3HAYeHHS KOHLIEHTPALUn?

MHuo:xecTBeHHas JuHeiHas perpeccusi (MLR). OT00p nepeMeHHBIX

44,
45,
46.

47.
48.

49,
50.

B 4uém otiiunre MHOKECTBEHHOM JIMHEHHON PErpeccuu OT MapHOi?

Uto Takoe MyJIbTUKOJUIMHEAPHOCTh U YeM OHa ornacHa s MLR?

Jlst wero nyxeH VIF (dakrop unmasiuun qucnepcun)? [Ipu kakom 3nauenun VIF
MYJIbTUKOJJIMHEAPHOCTh CYUTACTCS BHICOKOM?

B uém unes perpeccuu 1o riaaBHeIM KoMmrioneHTaM (PCR)?

Kakue meroasr otoopa nepemerHsix B MLR BbI 3HaeTe? B uém pazHuiia mexmy
«PaBHOMEPHBIM MPOPEKUBAHHUEM» U «ITOIIATOBBIM OTOOPOM»?

Uro Takoe kpocc-Banuaanus? 3aueM OHa Hy>KHa IIPH BBIOOPE YnCiIa MPEeAUKTOPOB?
Kak ouenuts kauectBo monenu MLR Ha TecToBoit BeIOOpKE?

MeToa npoekunii Ha JJaTeHTHbIe CTPYKTYPHI (PLS)

51.
52.
53.
54,
55.

Yem npunmunuansio ominyaercs PLS ot PCA?

B uém oTiimune PLS ot PCR (perpeccuu 1o riiaBHbBIM KOMITOHEHTaM)?

Kak BpIOupaercs onTuMaabHOE YHCIIO JTATEHTHBIX MepeMeHHbIX B PLS-Monenu?
Urto noka3bpIBaroT rpaguku Harpy3ok st X- u Y-6maokos B PLS?

Jlns pemienus Kakux XUMHYecKuX 3aaa4d PLS npumensiercs yaie Bcero?

IIpeaBapuresbHas 00padoTKAa AHATUTHYECCKHX JAHHBIX

56.

S7.

58.

59.

60.

61.

62.

63.

64.
65.

Kakue ocHOBHBIE THIIBI IIIyMa BCTPEYAIOTCS B AHATUTUYECKHUX CUTHaax (Oemblid, apeiid,
UMITYJTBCHBIN)?

UeMm oTIMYaeTCs CrlIaXKUBAHUE METOAOM CKOJIB3SIIETO CPETHETO OT CIUIaYKUBAaHUS 1O
Casunkomy—I onero?

B uém npeumymecTBo crinaxkuBanus mo CaBuiikomy—I onero nepea mpocThiM CKOIb3AIUM
CpeIHUM?

Kak BpIOpaTh mmpuHy OKHA CriaxuBaHus? UTo IPOUCXOAUT MIPH CIUIIKOM y3KOM U
CIIUIITKOM IIUPOKOM OKHE?

Jliis gero HyHa Koppekius 6a3oBoit nuauu? [IpuBenuTe npumMepsl U3 XUMUYECKOM
MIPAKTUKHU (XpoMaTorpadusi, ClIEKTPOCKOTIHS).

B uém cyTh MeTona koppekiuu 6a30BOM IMHUU C TOMOIIBI0 ACUMMETPUYHBIX HAMMEHBIITUX
kBazapatos (airPLS)?

Urto Takoe IEHTPUPOBAHKE U aBTOIIKATMpoBaHue JaHHbIX? Korma kakoi MeTo
IpUMEHsIeTCs?

3aueM MOKeT MoTpeOOBaTHCS JIOTapU(PMUIECKOE WM CTEIIEHHOE MTPeoOpa3oBaHue JaHHBIX?
Yro takoe 6akeTuHr (binning) v AN KaKUX EIei OH UCIIONIb3yeTcs?

Kak nuckpernoe npeodpazoBanue @ypne (DFT) momoraer B 00paboTKe aHATUTHIECKIX
CUTHaJIOB?

MeToabl MHOTOMEPHOH KJIacCH(PHKALUH

66.

Uem oTnnyaercs kinaccudukamnus ¢ odyuenuem (supervised) ot knaccudukanuu 6e3
oOyuenus (unsupervised)?
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67.

68.
69.
70.
71.
72.

73.
74.
75.

Kaxkue Buibl paccTossHUM MKy 00BEKTaAMH UCTIOIB3YIOTCSI B MHOTOMEPHOM
kinaccudukanuu? HazoBure He MeHee TPEX.

Uro Takoe EBKIIMIOBO paccTOsIHUE U KOT/Ia €ro IPUMEHSI0T?

Uro Takoe paccrosiHue Maxanano6uca u B 4éM ero npeumMylIecTBo nepeq EBKinaoBem?
B 4ém cyTh arsioMepaTuBHON HEPAPXUUYECKOUN KIlacTepr3alun?

Uto Takoe neHIporpaMma u Kak €€ UHTEpIpEeTUPOBaTh?

Uem oTauyaroTcs METOABI CBsI3el (OIMHOYHOM, MOTHOM, Bapa) B uepapxudeckoi
KJacTepusanuu’?

Kak paboraet meton k-cpeanux (k-means)?

Kaxk paboraer meton k 6mmkaiimux coceneit (kNN)? Ot yero 3aBucut BeIOOp mapamerpa k?
B uém oTimumne nunelinoro (LDA) u kBagparuunoro (QDA) AMCKpUMHUHAHTHOTO aHaau3a?

[TpomexyTouHass arTecTanusi (3auem) TPOBOJUTHCS C HUCIHOJIB30BAaHUEM OalbHO-

peﬁTHHFOBOﬁ CUCTCMBbI OICHUBAHUA PE3YJIbTATOB O6y‘leHI/IH.
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[TPMEPHBI ITEPEYEHB BOITPOCOB U 3AJJAHMIA K 3AYETY (TECTY,
COBECEJIOBAHUIO)

Yacrtb A. bazosbie noHsTus (Bonpocsi 1-10)

1. Maiite onpenenenue xemomeTpuku. Kakue 3a1aun peiiaeT XeMOMETPUKA B aHAJTUTHYECKOMN

XumMun?

2. Ilepeuucnure THUOBI JaHHBIX IO U3MEPHUTENbHBIM IIKanaMm. llpuBenuTe mnpumepsl U3
XUMHUYECKON IPAKTUKH.
B uém paznuune Mexay CUCTEMAaTUYECKON U CITy4ailiHOM MOTPEIHOCTHIO0?
ChopmynupyiiTe 3aK0OH HAKOIIJICHHSI IOTPEIITHOCTEH JIJIsl KOCBEHHBIX U3MEPEHUH.
UYro Takoe HOpMasbHOE pacnipeneneHue? Kakumu napamerpaMu OHO OTMCHIBAETCS ?
Yrto Takoe KBaHTHJIb M KBapTHIh? Kak paccunTtaTh MexXKBapTUIbHBIN pazmax (IQR)?
s gero HyxeH Q-Q plot? Kak uatepnperupoBats ero Bui?

Uro Takoe HyneBas rumnore3a? UTto 03Ha4aroT OMTMOKY MIEPBOTO M BTOPOTO poaa?

© 0o N o g Bk~ w

B kakux ciayuasx npumensiercs t-tect CTbrOZIeHTa, a B Kakux — F-tect @umepa?
10. Yto Takoe nucniepcuonHbiii aHanu3 (ANOVA) u Koraa OH HCIOIb3yeTcs?
Yacts b. MeToa ri1aBHbIX KOMIIOHEHT (Bompockl 11-15)
11. Yro Takoe meton rinaBHbiXx komroHeHT (PCA)? KakoBa ero ocHoBHas 11€715?
12. Yro nokasbiBatoT rpaduku cueToB (scores) u Harpy3ok (loadings) B PCA?
13. Kak onpenenuTs, CKOJIBKO ITaBHBIX KOMIIOHEHT CIIEyeT OCTaBUTh JUIsl HHTepIpeTanun’?
14. B uém paznuune PCA Ha KOBapHAIIMOHHOW U KOPPEISLUOHHON MaTpuIax?
Yacts B. Perpeccuonnbie MeToan! (Bonpocs 16-22)
16. B uém cyTh MeTO/1a HauMeHbIHX KBaaparoB (MHK)?
17. 3anummTe MaTpu4Hyo GopMyIy Ul HaXO0XJIeHHU KO3 PHUIINEHTOB JIMHEHHON perpeccuu.
18. Uro o3navaet kodpdurment gerepmuHarmu R*? KakoBsr ero npenensi?
19. Kak paccunrats npenen ooHapyxenus (LOD) u mpenen KOJIWYSCTBEHHOTO OMPECIICHUS
(LOQ) o rpagynpoBoyHOMY rpaduxy?
20.YT10 Takoe MyJIbTHUKOJUIMHEAPHOCTh M YEM OHA OlacHa Ui MHOXECTBEHHON JIMHEHHOM
perpeccun?
21. Yem perpeccus mo rimaBHbIM KomnoHeHTaM (PCR) otnmaaercst ot 06brano0it MLR?
22. B uém oriimune PLS ot PCA u PCR?
Yacrs I'. [Ipenodpadorka n kiaaccudpukxanus (Bonpocobi 23-30)
23.B uéMm pasHUIA MEXIY CIIIAKUBAHHEM CKOJB3SANIMM CPEIHHM U CrIQKHBaHUEM I10
Casurikomy—I onero?
24. J1nst yero Hy>kHa KoppeKkuus 6a30Boii mmHuu? HazoBuTe 01MH U3 METOIOB.

25. YT0 TaKkoe IEeHTPUPOBAHUE U aBTOLIKAIMpOBaHUe AaHHbIX? Koria ux npumeHsor?
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26.Yem ornamuaercs kimaccudukamus ¢ oOydeHueM (supervised) ot kimaccudukanmm 0e3
oOyuenus (unsupervised)?

27. Kak paboraet meron k-6mmxkaiimux coceneit (kNN)? Ot yero 3aBucut BeIOOp mapamerpa k?

28.Yto Takoe matpuma omubok (confusion matrix)? Kakme mnokazarenu u3 He€ MOXKHO
paccuuTars?

29. Yto Takoe ROC-kpuBas u 115 4ero OHa UCTIOIb3yeTCs?

30. Kak paboraet meron k-cpeaanx (k-means) u kak BEIOpaTh YUCIIO KIacTepoB?

8.4 Ilnanupyemble pe3yabTaThl 00y4eHus 1 (POPMHUPOBAHUA KOMIETEHIM i

HNHaukaTopbl JOCTHKEHUS Pe3yabTaThl 00yuyeHus IIpouenypa oueHuBanus
KOMIIETEHIIHH U X KO (3HaTh, YMeTb, BJIA/1€Th)

N1Krnik-4.2. IIpumensieT npu 3HAeT: OCHOBHBIE aJITOPUTMBbI YeTHBI onpoc,

00paboTKe JAHHBIX CTAHAAPTHOE | OOGPaGOTKU JAHHBIX: METO TecTUpoBaHue. OTYETHI 1O
1 OpUTHHATIBEHOC TPOrPaMMHOC HaWMEHBIIIUX KBAJIPATOB U €T0 MPaKTUYECKUM paboTaMm.
obecrieyeHue

IIPUMEHEHUE B PETPECCUOHOM
aHaJIM3€e, METO/I TJIABHBIX
komroHeHT (PCA), perpeccuto 1o
riiaBHbIM KomrnioHeHTaMm (PCR),
METO/]] IPOEKLUI Ha JJATEHTHbIE
ctpyktypsl (PLS); MeToss!
knaccuukanuu (k ommxaimmx
cocene, TMHEHMHBIN
JTUCKpUMHHAHTHBINA aHamu3, PLS-
DA) u npeno6paboTKu CUTHAIIOB
(crnaxxuBanue Casurikoro—I omnes,
KOppeK1us 6a30BO JTUHUHN);
BO3MOKHOCTH TaOJIMYHBIX
IIPOLIECCOPOB ISl BHIITOJIHEHUS
XEMOMETPUYECKUX PACUYETOB:
MaTpUYHBIE OTIepaIiH,
perpeccuoHHble QyHKIUHY,
HAJCTPOUKY «AHAIU3 JTaHHBIX)

YMeer: cTpouTh B TAOJIUYHOM CobecenoBanue 1o
IIPOLIECCOPE PErPECCUOHHBIE IpO/IeTaHHBIM

MojieH (TTapHyIo, MIPaKTUYECKUM padboTaMm.
MHO’KECTBEHHYIO, OTueTsl MO NPAaKTUYECKUM
MOJIMHOMHAJIBHYIO) U paboram.

UHTEPIPETHPOBATH HX
MapaMeTphl; BBITIOIHATE
CHI)KCHHE Pa3MEPHOCTH JAHHBIX C
nomouibio PCA; mpuMeHsTH
perpeccurio (B yIpOIIEHHOM BHJIE,
B ToM unciie PLS) mis
MOCTPOCHUS KaTHOPOBOUHBIX
MOJIEJIEHN IO CIIEKTPaJIbHBIM
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NHaukaTopsl 10CTHKEHUS
KOMIIETEHIIMH M X KO/

PesyabTaTsl 00yyeHus
(3HATh, YMeTb, BJIA/1€Th)

IIpouenypa oueHuBaHus

JTAHHBIM U OLICHHBATh Ka4€CTBO
IIPOrHO3a Ha TECTOBOM BHIOOpKE

Brnaneer: HaBbikamu paboOTHI ¢
GYHKIHUSIMHE TaOJIMYHBIX
MIPOLIECCOPOB (B YaCTHOCTHU
JIMHEWH, TEHJIEHLIN S,
CMEIL, KOPPEJI) u
HAaJICTPOMKON «AHAJIN3 JAHHBIX»;
npuéMamH MomaroBoro oroopa
MEPEMEHHBIX U PABHOMEPHOTO
MIPOPEIKUBAHUS KAHATIOB IPU
MOCTPOCHUU MHO>KECTBEHHOM
JIMHEMHOMN perpeccuu; METOJaMu
peno0paboTKH TaHHBIX
(aBTOLIKANTMpPOBAHUE,
[EHTPUPOBAHUE, CTTIAKUBAHNE) U
OIICHKH Ka4eCTBa MOJICITH

(ko3 dunment nerepmuHauu R2,
CpEIHEKBaJIpaTU4HAs OLTMOKA

CobecenoBanue 1o
HPO/ICIaHHBIM
NPaKTUYECKUM paboTam.
OTYeThl 10 MPAKTHYECKAM
paboram.

WNJIKk-53. CrtocoOeH OICHUTh
MOTPEIIHOCTH H3MEPSIEMbIX
XapaKTEPUCTUK BEIIECTB U
MaTepHaIoB, HICTOYHUKU OIIMOOK
MPU UCTIOJIL30BAHUU BHIOPAHHOTO
METO/Ia MCCIICIOBAHMS

3HaeT: KJIacCU(PUKALHIO
IIOTPELIHOCTEN U3MEPEHUM; 3aKOH
HAKOIUICHHUS [TOTPEIHOCTEN IS
KOCBEHHBIX U3MEPEHUH (BKIIIOYas
(YHKLINN HECKOIBKUX
IIEPEMEHHBIX C YaCTHBIMU
IPOM3BO/IHBIMH); CTATUCTUYECKUE
KpUTEpUU IPOBEPKHU TUIIOTES (t-
kputepuii CtproneHra, F-
Kkputepuii @uiepa, napHbIi t-
TECT, OJJHO- U ABYX(aKTOPHBII
JUCTIEPCUOHHBIN aHaN3)

VYcrHblii onpoc,
tectupoBaHue. OT4ETHI 1O
MPaKTHYECKUM paboTam.

Bnaneer: Mmerogamu pacuéra
OINHUCATENbHBIX CTATUCTUK
(cpennee, nucnepcus,
CTaHJAPTHOE OTKJIOHEHHE,
JIOBEPHUTEIHHBII HHTEPBAT) B
TaOJIMYHOM TIPOIIECCOPE;
HaBBIKAMU TIPOBEPKU
HOPMAaJIbHOCTH paclpeieleHus
(Q-Q rpaduk) u oOHApYKEHHS
BBIOPOCOB; CIIOCOOHOCTHIO
(bopMyITHpOBAaTh 3aKIIOUYECHUE O
CTaTUCTHYECKON 3HAYMMOCTHU
BIIMSIHUSI HCCIIETyeMOro (akTopa
Ha OCHOBE Pe3yJIbTaToOB MapHOro t-
tecta umu ANOVA

CobecenoBanue 1o
poJeTaHHbIM
IPAKTHYECKUM paboTam.
OT4eThI 0 MPAKTUYECKUM
pabortam.
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NHaukaTopsl 10CTHKEHUS
KOMIIETEHIIMH M X KO/

PesyabTaTsl 00yyeHus
(3HATh, YMeTb, BJIA/1€Th)

IIpouenypa oueHuBaHus

YMeeT: BRIYUCIATH MOTPEITHOCTh
KOCBEHHOTO M3MEPECHHUS 110
3aJIaHHBIM MTOTPEITHOCTSIM
BEJIMYNH;

OTIPECIIATH KJIACC TOYHOCTH
U3MEPUTEIBHOTO TPUOOPa;
CpPaBHHMBATh CPEIHHUEC 3HAYCHUS U
JIMCTIEPCHU JIBYX BBIOOPOKC
momoIpko t- u F-TecToB;
BBITOJIHATH TUCTICPCHOHHBIN
aHAJIU3 B TAOJIMYHOM IIPOLIECCOPE
Y MHTEPIIPETUPOBATh PE3YIIbTATHI

CobecenoBanue 1o
HPO/ICTIaHHBIM
NPaKTUYECKUM paboTam.
OTYeThl 10 MPAKTHYECKUM
paboram.
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8.5 IIporpamma oneHMBaHHUsSI KOHTPOJIMPYEMbIX KOMIIETeHM I

Tema unmu pazzgen Kon v HaMeHOBaHHE HHAMKATOPA [Tnanupyemeie pe3ybTaThl 00yucHus? INoka3zarens Kpurepwuii orieHHuBaHNS Hanmenoaunne
JUCTATUIAHBL® JOCTVKEHUS] KOMIIETEHITHH oC
TK3 A
1 2 3 4 5 6 7
Beenenue. Tumst NJKmx-5.3. CiocobeH oleHuTh 3HaTh: KIacCU(UKAIHIO TTOTPEITHOCTEH 3HaeT: KIacCU(HUKALHIO Bnaneer marepuanom, [YO, T
naHHBIX. OCHOBBI HOTPEIIHOCTH U3MEPSIEMBIX U3MEPEHHI; 3aKOH HAKOIUICHHS MO PEIIHOCTElt MIOTPEIIHOCTEH H3MepeHHit; 3aKOH HPECTABICHHBIM B
TEOPHH MOTPEIIHOCTE XapaKTePHUCTHUK BELICCTB U JUIsI KOCBEHHBIX U3MEpeHHil (BKIF0Yask QYHKIMU HAKOIUICHUS MOTPEIHOCTe 115 paszene 8, MyHKT
MaTepuaIoB, HICTOYHHKU OIIMOOK | HECKOJBKHX IMIEPEMEHHBIX C YaCTHBIMH KOCBEHHBIX M3MepeHNil (BKIIOUast «Bormpocsl w1s ycTHOTO
IIPY UCTIONIb30BAHUH BHIOPAHHOTO | MPOU3BOJHBIMH); CTATHCTHYECKHE KPUTEPUH (YHKIMH HECKOJBKUX IIEPEMEHHBIX | ompocay, [IpaBuibHO
METO/1a UCCIIeI0BaHUS npoBepku rumnore3 (t-kpurepuit Crbrofenta, F- C YaCTHBIMH IPON3BOIHBIMH); OTBETHWJI HA
kpurepuii Ouniepa, mapHeIA t-TeCT, OTHO- U YMeTh: BBIUUCIATE TOTPEITHOCTD COOTBETCTBYIOIINE
IBYX(DaKTOPHBIH TUCIIEPCHOHHBII aHAIN3) KOCBEHHOT'O U3MEPEHHUS 110 BOIPOCEHI
YMeTb: BBIUHCIIATH OTPEIIHOCT KOCBEHHOTO 3a/IaHHBIM MIOTPEIIHOCTSAM BEJIMYUH; | Tecta/cobeceoBaHHs.
U3MEPEHHS 110 3aJaHHBIM IOTPELIHOCTIM OIPeNeNATh KJIacC TOYHOCTH
BEIIMYHH; U3MEPHUTEIBHOTO IpUuoopa;
OIIPeJIENATh KJIACC TOYHOCTU N3MEPHTEIBHOTO
npudopa; cpaBHUBATh CPEJHUE 3HAYCHUS U
JIMCIIEPCHH JIBYX BBIOOPOKC MOMOIIEIO t- 1 F-
TECTOB; BBINOJHATH AUCIICPCHOHHBII aHAIN3 B
TaOIMYHOM TIPOLIECCOPE M MHTEPIPETUPOBAThH
Pe3yIIBTATHI £
NJKrnx-5.3. CocobeH oneHuTsh Buaagers: MeTogaMu pacyéra onMcaTeIbHbIX Buaaneer: meTogamu pacuéra Brnaneer marepuanowm, YO, T, 5
MOTPELIHOCTH H3MEPSIEMBIX CTAaTHCTHK (CpesiHee, QUCIepCHs, CTaHIapTHOE OINHUCaTeIbHBIX CTATUCTHK (CpelHee, | MpelCTaBICHHBIM B 1P ©

CTaTHUCTHYECKOE
OIMMCaHUuEC JaHHBIX.
Hopmansnoe
pactipenencHue.
KBanTinm u KBapTHIH

XapaKTCPUCTUK BEUIECTB U
MarepuaioB, UICTOYHUKU OIInO0K
IpH UCIIOJIBb30BaAaHUH BbIGp&HHOFO
METOZa UCCIICAOBaHUS

OTKJIOHEHHE, JOBEPUTEIIbHBIA HHTEpBaN) B
TaOJINYHOM MPOLIECCOPE; HABBIKAMH MPOBEPKU
HopMasbHOCTH pacnpenenenus (Q-Q rpadux) u
00OHapyKEeHHsI BBIOPOCOB; CIIOCOOHOCTHIO
(hopMyIMpOBaTh 3aKIIFOUYCHUE O CTATHCTUIECKOH
3HAUYMMOCTH BIIMSTHUS HCCIIEyeMOTO (hakTopa Ha
OCHOBE PE3yJIbTaTOB APHOI0 t-TecTa WK
ANOVA

3HaTh: KIacCU(HKALHIO TTOTPEITHOCTEH
HU3MEPEHMI; 3aKOH HAKOIIJIEHUs MTOTPELIHOCTEN
U1 KOCBEHHBIX U3MEpEeHU (BKIF04ast QYHKIMU
HECKOJIbKHX TIEPEMEHHBIX C YaCTHBIMH
IIPOU3BOJHBEIMH); CTATHCTHIECKHE KPUTEPUH
npoBepku rumnotes (t-kpurepuii CrbrozienTa, F-
kputepuil duiepa, napHbIi t-TeCT, OAHO- U
JBYX(aKTOPHBIN TUCIEPCHOHHBIN aHaJIN3)

JHUCTIePCHs, CTAaHAAPTHOE
OTKJIOHEHHE, JTOBEPUTEIBHBIH
MHTEpBal) B TaOJIUMYHOM
Hpoleccope; HaBbIKaMH MPOBEPKH
HOpMastbHOCTH pactpexenenns (Q-Q
rpaduk) U 0OHapyKEHHUS BHIOPOCOB;
3HaeT: CTaTHCTUIECKHE KPUTEPUH
MIPOBEPKH TUIoTe3 (t-KpUTepHit
Crriozenta, F-xpurepuiit ®umepa,

paszene 8, MyHKT
«Bormpocsr 11s ycTHOTO
onpocay, [IpaBuiibHO
OTBETUII HA
COOTBETCTBYIOIINE
BOIIPOCEHI
TecTa/cobeceJOBaHus.
IpencTaBuiI OTYETHI IO
HpaKTHYECKUM paboTam
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Tema nnu pasnen Kox un HanMeHOBaHMEe HHIAMKATOPA IlnanupyeMble pe3yabTaThl 00ydeHMUs ITokazarens Kpurepuii onennBanus Hanmenosanune
JTUCIUTLTHHBIY IOCTHIKEHUS KOMITETEHIINI OoC
TK3 A
1 2 3 4 5 6 7
CpaBHeHHE BEIOOPOK. MKnk-5.3. CocobeH oLeHuTh Buaagers: MeTonaMu pacyéra OnMCcaTeIbHBIX BuiiageeT: criocoOHOCTBIO Brnaneer marepuanowm, YO, T,
JlucnepcHoHHBII MIOTPELTHOCTH H3MEPSIEMBIX CTAaTHCTHK (Cpe/iHee, TUCIIePCHs, CTaHAapTHOE (opMyIMpOBaTh 3aKIIIOUCHUE O IPE/ICTABICHHBIM B 1P
anamm3. [IpoBepka XapaKTepPHCTUK BEIIECTB U OTKJIOHEHHE, JTOBEPUTEIHLHBII HHTEPBAl) B CTaTHCTHIECKOH 3HAaUMMOCTH paznene 8, MyHKT VO, T,
THIIOTE3 MaTepuaIoB, HICTOYHHKH OIINOOK | TaOJIIMYHOM IpOIieccope; HaBBIKAMH IIPOBEPKH BIIMSTHUS HccaenyeMoro dakropa Ha | «Bompocs! miist yerHoro | IIP
IIPY UCTIONB30BaHUM BHIOpAaHHOTO | HOpManmbHOCTH pactpenenenus (Q-Q rpadux) u OCHOBE Pe3yJIbTaToOB NapHOTO t-TecTa | ompocay. [IpaBuibHO
METO/a UCCIEAOBaHUS 0oOHapyXeHHUs BHIOPOCOB; CIIOCOOHOCTHIO wm ANOVA OTBETHJI Ha
(hopMynupOBaTh 3aKIIFOUCHUE O CTATUCTUYECKOH | 3HAaeT: CTaTHCTHYECKUE KPUTEPUHI COOTBETCTBYIOIINE
3HAYMMOCTH BIIMSIHUS HCCIIEyeMOTO (h)akTopa Ha | IMPOBEPKH THIOTE3 (t-KpUTEpHid BOIIPOCEHI
OCHOBE Pe3yJIbTaTOB MapHOTO t-TecTa WiIn Creiozmenra, F-kpurepuit @umepa, TecTa/cobece1oBaHus.
ANOVA MapHBbIN t-TeCT, OHO- U [IpencraBun oTYeTHI IO
3HaTh: KIacCH(UKAIHIO TTOTPEITHOCTEH IBYX(aKTOPHBIN JTUCTIEPCHOHHBII MPaKTHYECKUM padoTaM
H3MEpeHHH; 3aKOH HaKOIUICHHUS! TOTPELIHOCTEN aHaJIN3)
JUISL KOCBEHHBIX M3MEpeHNUH (BKIIIoYast (GyHKIUH YMeeT: cpaBHUBATH CpeAHHE
HECKOJIBKHX TIEPEMEHHBIX C YaCTHBIMHU 3HAUEHUSI U JUCHEPCUH ABYX
MIPOU3BOJHBIMH); CTATHCTHIECKHE KPUTEPUH BBIOOPOKC TTOMOIIBIO t- i F-TecToB;
npoBepku rumnore3 (t-kputepuit CrerofeHTa, F- BBIMOJTHATE TUCIIEPCHOHHBIA aHAIN3
kpurepuit Oumrepa, mapHbI t-TeCT, OTHO- U B TaOJIMYHOM IIpOIIECCOpe U
IBYX(haKTOPHBIN TUCIEPCUOHHBIN aHAJIN3) HHTEPIPETUPOBATE PE3YIIBTATHI
YMeTh: BHIUUCIATH IOTPEITHOCTh KOCBEHHOTO
H3MEpEHHs 110 33J]aHHBIM [TOTPETHOCTSIM
BEJINYHH;
OTIPEAENATH KIIACC TOYHOCTH N3MEPHUTETBHOTO
npudopa; CpaBHUBATh CPEHUE 3HAYCHUS U
JIMCTIEPCHH IBYX BBIOOPOKC ImoMombio t- 1 F-
TECTOB; BEIIIOJHATH AUCICPCHOHHBINA aHAN3 B
TabIMYHOM MPOLECCOPE U HHTEPIPETUPOBATH
pe3yNIbTaThI
Merton riaaBHBIX N/IKrik-4.2. IIpumensier npu 3HaTh: OCHOBHBIE aJIFOPUTMbI 00pabOTKH 3HaeT: OCHOBHBIE aJITOPUTMBI Brnaneer marepuainowm, YO, T.,
xkommoneHT (MI'K, PCA) | 00paboTke qaHHBIX CTAHAAPTHOE JIaHHBIX: METOJ HAUMEHBIIIUX KBAIPaTOB U €T0 00pabOTKH TAaHHBIX: METO/I TJIABHBIX | TPEACTABICHHBIM B [P
1 OpPUTHHAIIBHOE TIPOTPaMMHOE MIpUMEHEHHE B PErPECCHOHOM aHAJIN3e, METO xommoHeHT (PCA), Bo3amoxxHOCTH paznene 8, MyHKT
obecrnieueHne rinaBHBIX KomrioHeHT (PCA), perpeccuto mo TaOJIMYHBIX MTPOLECCOPOB IS «Bormpocs wts ycTHOTO
rinaBHBIM koMnoHeHTaM (PCR), MeTo mpoekiuii | BBITOJHEHHS XeMOMETPHUIECKHX ompocay. [IpaBuiabHO
Ha JJaTeHTHBIC CTPYKTYpHI (PLS); MeTos! pacd€ToB: MaTpPUYHBIEC OTICPALIUH, OTBETHUII HA
kiaccudukanuu (k Onmkaitmx cocenei, HaJCTPOHKY «AHANIN3 TaHHBIX ), COOTBETCTBYIOLINE
NMHEHHBII AMCKpUMHHAHTHBIN aHanmu3, PLS-DA) | Baaaeer: HaBbIkaMu paGoOTHI € BOIIPOCHI
1 pegoOpabOTKU CUTHAIOB (CIIaKUBaHHE (GYHKUMSIMA TaOIAYHBIX Tecta/cobeceJOBaHusL.
Casunxoro—I'onest, koppekuus 6a30BOi JIMHUK); | MPOLECCOPOB; [IpencraBun oTyeTHI 1O
BO3MO>KHOCTH TaOJIMYHBIX IPOIECCOPOB IS MPaKTHIECKUM padoTaM
BBIOJTHEHUS] XeMOMETPHUIECKUX PacyETOB:
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Tema nnu pasnen
JTUCIUTLTHHBIY

Kox un HanMeHOBaHMEe HHIAMKATOPA
OCTHXKCHHSI KOMIICTCHIIMI

[nanupyemble pe3ybTaThl 00ydeHus

IlokazaTenn

Kpurepuii onennBanus

HaumenoBanue

oC

TK3

IIA

3

MaTPUYHBIE ONIEPALIUH, PETPECCHOHHBIE
(GYHKUIMY, HAJACTPOIKY «AHAIN3 JaHHBIXY;
YMeTh: CTPOHUTH B TAOIMIHOM IIPOLIECCOPE
perpeccoHHBIe MOAENH (TTapHYIO,
MHO)KECTBEHHY!IO, TIOJIMHOMHUAJIBHYIO) U
HMHTEPIPETUPOBATH UX MAPAMETPHI; BBINOIHATD
CHIDKEHHE Pa3MEPHOCTH JAHHBIX C TIOMOIIBIO
PCA; npumeHnsTh perpeccuio (B yIpomEHHOM
Buze, B ToM uucie PLS) ns moctpoenns
KaIMOPOBOYHBIX MOJIETIEH 10 CIIEKTPaIbHBIM
JIAHHBIM M OLIEHUBATh Ka4eCTBO IIPOrHO3a Ha
TECTOBOU BBIOOpKE

Buiagers: HaBbIKaMU pabOTHI ¢ HYHKINSIMA
TaOJIMYHBIX MPOIECCOPOB (B YACTHOCTH
JIMHENMH, TEHAEHLIN, CMEIL, KOPPEJI) u
HaJICTPOUKOMN «AHAJIN3 JaHHBIX»; IpUEMaMu
TIOIIAr0BOTO 0TOOPA MePEeMEHHBIX 1
PaBHOMEPHOTO TIPOPESKUBAHMS KAHAJIOB IIPH
MOCTPOCHUN MHOKECTBEHHOW JIMHEHHON
perpeccun; MeToiaMu MpeaoOpaboTKH JaHHBIX
(aBTOIIKATMPOBAaHUE, LIECHTPUPOBAHHE,
CTIa)KUBAaHUE) U OI[EHKH KauecTBa MOEIHN
(xoxppuumentT nerepmuHanuu R?,
CpeIHEKBaJpaTHIHAs OINOKa).

[Mapnas u
MOTMHOMHUAITbHAS
perpeccus. Meton
HaMMEHBIINX KBaJpaToOB
(MHK)

WNAKrk-4.2. [Ipumenser npu
00paboTKe NaHHBIX CTAaHIAPTHOE
U OPUTHHAIIBHOE IPOTPAMMHOE
obecrieueHue

3HAaTh: OCHOBHBIC allTOPUTMBI 00PaOOTKH
JIAHHBIX: METOJ] HAUMEHBIINX KBaJPaTOB U €T0
MIPUMEHEHHE B PETPECCHOHOM aHaJN3e, METO
riaBHbIX KoMnoHeHT (PCA), perpeccuto no
rinaBHbIM KoMiioHeHTaM (PCR), metox npoexuuii
Ha JJaTeHTHBIE CTPYKTYpHI (PLS); MeTos!
knaccupuranuy (k 6mmKkaimx cocenei,
JMHEHHBI AMCKpUMHHAHTHBIH aHanmu3, PLS-DA)
1 11penoOpaboTKH CUTHAIOB (CIIaXKUBaHHUE
Casunxoro—I'oses1, koppekuus 6a30B0il TMHUK);
BO3MOXXHOCTH TaOJIMYHBIX MPOLIECCOPOB IS
BBIMIOJTHEHUSI XEMOMETPHUECKUX PacyETOB!
MaTPUYHBIE OTIEPALIUH, PETPECCHOHHBIE
(GYHKUIUY, HAACTPOIKY «AHAIN3 TaHHBIXY;
YMeTh: CTpOHUTH B TAOIMIHOM IIPOLIECCOPE
perpeccHoHHbIE MOIENH (TTApHYIO,

3HaeT: METO/] HANMEHBIITNX
KBa/IpaToOB U €T0 IPUMEHEHHE B
pETPEeCcCHOHOM aHalH3e
BO3MO>KHOCTH TaOIHMYHBIX
IIPOLIECCOPOB IS BBIITOJIHEHUS
XEMOMETPHUUIECKUX PacuETOB:
MaTpHUYHBIC OTICPaLlUH,
perpeccroHHbIe QYHKINH,
HAJICTPOUKY «AHaIN3 JaHHBIXY;
YMeer: CTpoUTh B TAOIMIHOM
MPOLECCOPE PETPECCHOHHBIE MOENH
(mapHy10, , MOJTMHOMUAIIBHYIO) U
HMHTEPIPETUPOBATH UX MAPAMETPEI;
Baapeet: HaBBIKAMU PabOTHI C
(YHKIMSAMHA TaOIHIHBIX
IIPOLECCOPOB (B YACTHOCTH

Brageer matepuainom,
Mpe/ICTaBICHHBIM B
paszene 8, MyHKT
«Bomnpocsl i ycTHOrO
onpocay. [IpaBuibHO
OTBETHII HA
COOTBETCTBYIOIINE
BOIIPOCEHI
TecTa/cobeceJOBaHus.
[IpencraBui OTYETHI 11O
HpaKTHYECKUM paboTam

VO, T,
TP
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Tema nnu pasnen
JTUCIUTLTHHBIY

Kox un HanMeHOBaHMEe HHIAMKATOPA
OCTHXKCHHSI KOMIICTCHIIMI

[nanupyemble pe3ybTaThl 00ydeHus

IlokazaTenn

Kpurepuii onennBanus

HaumenoBanue

oC

TK3

IIA

3

4

MHO>KECTBEHHYIO, TIOJIMHOMHATIBHYIO) U
HHTEPIPETUPOBATE X NAPAMETPHI; BBITOIHATD
CHIDKCHUE Pa3MEPHOCTHU JIaHHBIX C IOMOIIBIO
PCA; npumeHaTH perpeccuto (B yIpoIE¢HHOM
Buze, B ToM uuciie PLS) mis nocrpoenus
KanuOpOBOYHBIX MOJETIEH MO CIEKTPAIbHBIM
JaHHBIM H OL[EHUBATh KA4eCTBO IPOTHO3a HA
TECTOBOH BEIOOpKE

Baanerb: HaBbIKaMu paboOTHI ¢ PyHKIUAMH
TaOJINYHBIX NPOIECCOPOB (B YACTHOCTH
JIMHEIMH, TEHAEHLINS, CMEIL, KOPPEJI) u
HAJICTPOMKOH «AHAIIU3 NaHHBIX»; NpUEMaMU
TIOIIar0BOT0 0TOOpPa IMepEeMEHHBIX 1
PaBHOMEPHOTO TIPOPESKUBAHMS KAHAJIOB IIPH
MOCTPOCHUN MHOKECTBEHHOW JTMHEHHON
perpeccun; MeTolaMy IpenoOpaboTKH JaHHBIX
(aBTOIIKATMPOBaHNUE, ICHTPUPOBAHHE,
CIJIAKMBAHUE) U OLIEHKU KayecTBa MOJIENIU
(ko3¢ dunmeHT neTepMuHanuu R,
CpeIHeKBaApaTHYHas OIIHOKa).

JIMHEWH, TEHAEHIWA) u
HAaJICTPOUKON «AHAJIN3 JAHHBIX)»

MHokecTBeHHas
TUHEHHAs perpeccust
(MJIP, MLR). OT60p
MIEPEMEHHBIX.

WNKrk-4.2. [Ipumenser npu
00paboTKe TaHHBIX CTAHAAPTHOE
U OPUTHHAITBHOE TIPOrPaMMHOE
obecrieuenue

3HAaTh: OCHOBHBIC allTOPUTMBI 00PaOOTKH
JAaHHBIX: METOJ] HANMEHBIINX KBaJPaTOB U €T0
MIPUMEHEHHE B PETPECCHOHOM aHAJIN3e, METO
rnaBHBIX KoMmnoHeHT (PCA), perpeccuto mo
riaBHBIM KomrioHeHTaM (PCR), meTon mpoexumit
Ha JJaTeHTHBIe CTPYKTYphI (PLS); MeTozb!
kiaccudukanuu (k Onmkaitnmx cocenei,
JIMHEHHBIN IMCKpUMHHAHTHBIN aHami3, PLS-DA)
U 1pe1o0pabOTKH CUTHANIOB (CIIIa)KUBaHHE
Casurkoro—I oxest, koppexknust 6a30Boif TMHNN);
BO3MO>KHOCTH TaOJIYHBIX IPOLECCOPOB IS
BBITIOJTHEHUSI XEMOMETPHUIECKUX PacIETOB!
MaTpHUYHBIE OTICPALlUH, PETPECCHOHHBIE
(bYHKIMH, HAICTPOHKY «AHAIIN3 JaHHBIX»;
YMeThb: cTpoUTH B TAOIMYHOM HpoLieccope
peTpecCHOHHBIE MOZENH (TTApHYIO,
MHO>KECTBEHHYIO, TIOJIMHOMHUATIBHYIO) U
HMHTEPIPETUPOBATE UX NAPAMETPHI; BBITOIHATD
CHIDKEHHE Pa3MEPHOCTH JAHHEIX C IIOMOIIBI0
PCA; npuMeHSTh perpeccHio (B YIpOIEHHOM

3HaeT: OCHOBHBIC aJITOPUTMBL
00pabOTKN TaHHBIX: METO/I
HaMMEHBIINX KBAJIPATOB U €r0
MIPUMEHEHHE B PErPECCHOHOM
aHaJH3e, PErPECCHIO MO TIIABHBIM
kommoHeHnTam (PCR), BO3MOKHOCTH
TabJIMYHBIX MPOLIECCOPOB AJIS
BBINOJIHEHUS XeMOMETPUIECKUX
pacy€ToB: MaTpPUUHBIE ONEpaIuu,
perpeccHoHHbIe QYHKIHH,
HAJICTPOUKY «AHAIN3 JaHHBIXY;
YMeeT: CTPOUTH B TAOINIHOM
IIPOLIECCOPE PETPECCHOHHBIE MOAENN
(MHO>XECTBEHHYIO) U
HMHTEPIPETUPOBATEL UX ITAPAMETPBHI;
U1 TIOCTPOEHHS KATHOPOBOYHBIX
MOJIeJIeH IO CTIEKTPaIbHBIM TaHHBIM
¥ OLICHUBATh Ka4eCTBO IPOTHO3a HA
TECTOBOH BEIOOPKE, BHIITOIHATH

Brageer matepuainom,
MPEe/ICTAaBICHHBIM B
paszene 8, MyHKT
«Bormpocs! 11 yetHOrO
ompocay. [IpaBuibHO
OTBETHUII HA
COOTBETCTBYIOIINE
BOIIPOCEHI
Tecta/cobeceJOBaHusL.
IpencraBui OTYETH IO
MPaKTHIECKUM padoTaM

YO, T.,
TP
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Tema nnu pasnen Kox un HanMeHOBaHMEe HHIAMKATOPA IlnanupyeMble pe3yabTaThl 00ydeHMUs ITokazarens Kpurepuii onennBanus Hanmenosanune
JTUCIUTLTHHBIY IOCTHIKEHUS KOMITETEHIINI OoC
TK3 A
1 2 3 4 5 6 7
Buze, B ToM uncie PLS) s moctpoenns CHIDKEHHE Pa3MEPHOCTH JaHHBIX C
KaJTHOPOBOYHBIX MOJICIICH TIO CIIEKTPaTbHBIM nomouibio PCA;
JTAHHBIM U OLEHUBATh Ka4eCTBO IIPOTHO3a Ha Buiageer: HaBBIKaMU pabOTHI C
TECTOBOU BBIOOPKE (GYHKIMSIMHU TaONNYHBIX TPOLECCOPOB
Buiagers: HaBbIKaMU paboTHI ¢ QYHKIMSIMA (8 wactHocTH JIMHEVH,
TaOJIMYHBIX MPOLECCOPOB (B YACTHOCTH TEHAEHLMS, CMELL, KOPPEJI) u
JIMHEH, TEHJEHLIUS, CMEIL], KOPPEJ) n | HaacTpoiikoit «AHAIIN3 TaHHBIXY;
HaJICTPOUKOMN «AHAJIN3 JaHHBIX»; IpUEMaMu npuéMaMu MoIaroBoro oroopa
TIOIIATOBOTO 0TOOPA MEPEMEHHBIX 1 MIEPEMEHHBIX H PABHOMEPHOTO
PaBHOMEPHOTO TPOPESKUBAHMS KAHAJIOB IIPH MIPOPEKUBAHNS KaHATIOB MPU
NIOCTPOCHUY MHOXECTBEHHON JINHEHHON MOCTPOCHUN MHOXECTBEHHOM
perpeccuy; MeToiaMu NpeaoOpaboTK JaHHBIX JIMHEWHOH perpeccuu; MeToJjaMu u
(aBTOIIKAMPOBAaHNUE, ICHTPUPOBAHHE, OIICHKH Ka4eCTBa MOJIECIIH
CTTIAKUBAHUE) M OIIEHKH KayecTBa MOJIEITH (xorppuument nerepmuHanuu R?,
(xorppuument nerepmuHanuu R?, CpeIHEKBaZpaTUYHAs OMNOKA).
CpeIHEKBaJpaTH4Has OMMOKa).
Merto npoekuuii Ha N Krik-4.2. [Ipumenser npu 3HATh: OCHOBHBIC alITOPUTMBI 00PaOOTKH 3HaeT: OCHOBHbBIE AJITOPUTMBI Bnaneer marepuanom, VO, T.,
JIATEHTHBIE CTPYKTYPBI 00paboTKe JaHHBIX CTaHJapTHOE JAHHBIX: METOJ] HAUMEHBIIHNX KBaIPaTOB U €r0 00pabOTKH JaHHBIX: METOJ MPE/ICTAaBICHHBIM B 1P

(IUIC, PLS)

U OPUTHHAIIBHOE TIPOrPaMMHOE
obecnieuenue

NIPUMEHEHHE B PErPECCHOHOM aHaJIN3e, METO
raBHbIX koMnoHeHT (PCA), perpeccuto mo
riaBHBIM KomrioHeHTaM (PCR), meTox mpoekuuit
Ha JIaTeHTHBIE CTPYKTYpHI (PLS); MeToan!
knaccudukanuy (k 6mmkaimmx cocenet,
TTHHEWHBIH AUCKPUMHUHAHTHBIH aHanu3, PLS-DA)
1 Ipe1oOpaboTKH CUTHAJIOB (CrIaKHBaHUE
Casunxoro—I'oses1, koppekuus 6a30B0il TMHUK);
BO3MOXXHOCTH TaOJIMYHBIX MTPOLIECCOPOB IS
BBITIOJIHCHUSI XeMOMETPHYECKUX PacuEToB:
MaTpUYHBIC OIl€palur, pErpe€CCUOHHBIC
GbYHKIMH, HAICTPOHKY «AHAIIN3 JaHHBIX);
YMeTh: CTPOHUTH B TAOIMIHOM IIPOLIECCOPE
perpeccHoHHbIe MOAeINH (TIApHYIO,
MHO>KECTBEHHYIO, TIOJIMTHOMHAIBHYIO) 1
HHTEPIIPETUPOBATH MX IapaMeTPhl; BBIIOIHATD
CHUXXCHUE pasMCPHOCTH JAHHBIX C ITIOMOIIbIO
PCA; npumeHATH perpeccuto (B yIpoImEHHOM
Buze, B ToM uucne PLS) nns noctpoenns
KaIuOPOBOYHBIX MOJIETIEH 110 CIIEKTPaIbHBIM
JTAHHBIM M OL[CHUBATh Ka4eCTBO IIPOTHO3a HA
TECTOBOH BEIOOpKE

MIPOEKIUH Ha JJATCHTHBIE CTPYKTYPEI
(PLS); Bo3MOXHOCTH TaGIMYHBIX
MIPOLIECCOPOB JUIS BEITOTHCHUS
XEMOMETPHUUIECKUX PacuETOB:
MaTpHUYHBIC OTIEPaLUH,
perpeccHoHHbIe HYHKIHH,
HaJICTPOHKY «AHANIN3 TaHHBIXY;
YMeeT: CTpOUTH B TAOIMYHOM
MIPOLIECCOPE PETPECCHOHHBIE MOAEIU
1 MHTEPIPETUPOBATh UX MapaMeTphI;
IPUMEHATH PETPECCHUIO (B
YIPOIEHHOM BHJIE, B TOM UHCIIE
PLS) ms moctpoeHust
KanuOpOBOYHBIX MOJIeNeil o
CIEKTPaIbHBIM JaHHBIM 1
OLIEHHMBATh Ka4eCTBO MIPOTHO3a Ha
TECTOBOH BbIOOpKE

Buapgeer: HaBbIKamMu paboOTHI €
(YHKIUSMU TaOJIUYHBIX IPOLIECCOPOB
(8 wactHocTH JIMHEVH,
TEHJAEHIM A, CMEIL, KOPPEJ]) n
HaJCTPOUKON «AHAIN3 JAaHHBIXY;

paszgene 8, MyHKT
«Bormpocsl 11s ycTHOTO
ompocay. [IpaBuabHO
OTBETHUII HA
COOTBETCTBYIOIINE
BOIIPOCEHI
Tecta/cobeceoBaHus.
[IpencraBui OTYETHI 11O
MIPAaKTHYECKUM paboTaM
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Tema nnu pasnen Kox un HanMeHOBaHMEe HHIAMKATOPA IlnanupyeMble pe3yabTaThl 00ydeHMUs ITokazarens Kpurepuii onennBanus Hanmenosanune
JTUCIUTLTHHBIY IOCTHIKEHUS KOMITETEHIINI OoC
TK3 A
1 2 3 4 5 6 7
Baanerb: HaBeIKaMu paboTHI ¢ PyHKIUIMH MeTOAaMH MpeaodpaboTKN TaHHBIX
TaOJINYHBIX IPOLECCOPOB (B YaCTHOCTH (aBTOIIKAIMPOBAaHMUE, ICHTPUPOBAHHE,
JIMHENH, TEHJEHIMSI, CMEILL, KOPPEJI) u | crimaxuBaHWe) U OLICHKH Ka4eCTBa
HaJICTPOHKOH «AHAJIM3 JaHHBIX»; MpUEMaMU Mozemu (kodddurment
TIOIIAr0BOr0 0TOOpPa MepeMEHHBIX 1 JnerepMuHanuu R?,
PaBHOMEPHOTO MPOPESKUBAHMS KAHAJIOB IIPH CpeAHEeKBaAPATHYHAS OIIHOKA).
MOCTPOCHUN MHOKECTBEHHOW JTMHEHHON
perpeccun; MeToIaMu penoOpadOTKH JaHHBIX
(aBTOIIKATMPOBAaHUE, IEHTPUPOBAHHE,
CIJIa)KUBaHUE) U OIIEHKH KauecTBa MOJEIN
(ko3¢ dunmeHT nerepmuHanuu R2,
CpeIHeKBaIpaTHYHAs OIIHOKa).
[IpensapurenbHas WKrk-4.2. [Ipumenser npu 3HaTh: OCHOBHBIE aJITOPUTMBI 00PaOOTKH 3HaeT: OCHOBHBIE aJITOPUTMBI Brnaneer marepuanowm, YO, T,
obpaboTka 00paboTKe JaHHBIX CTAaHAAPTHOE JAHHBIX: METO/I HANMEHBUINX KBaIPaTOB U €ro 00pabOTKN TaHHBIX: MIpeICTaBICHHBIM B 1P
CIEKTPaTbHBIX 1 OpPUTHHAIIBHOE TIPOTPaMMHOE MIPUMEHEHHE B PETPECCHOHOM aHAJIN3e, METO pexoOpabOTKH CUTHAIIOB pasnene 8, MyHKT
(3KCTIEpUMEHTAIBHBIX) obecrieueHue rnaBHBIX KoMmnoHeHT (PCA), perpeccuto mo (crmaxxuBanne Capukoro—I omnes, «Bonpock 111t yCTHOTO
JIaHHBIX riaBHbIM komnoHeHTaM (PCR), meTon mpoeknuit | koppekuus 0a30Boil TMHUM); omnpocay. I[IpaBuibHO
Ha JlaTeHTHbIe cTpYKTYphI (PLS); MeTos! OTBETUJ Ha
knaccudukanuu (k ommkaimx coceznew, COOTBETCTBYIOIIIHE
JIMHEHHBII AMCKpUMHHAHTHBIH aHanm3, PLS-DA) BOIIPOCHI
1 Ipe1oOpaboTKH CUTHAJIOB (CTrIaKHBaHUE TecTa/cobeceIoBaHus.
Casurkoro—I oxest, koppeknust 6a30Boif TMHNN); IpencraBui oT4ETH O
BO3MO>KHOCTH TaOJIMYHBIX IPOIECCOPOB IS MPaKTUIECKUM paboTaMm
BBITIOTHEHUSI XEMOMETPHUIECKUX PacIETOB!
MaTpHUYHBIC OTIEPALlUH, PETPECCHOHHBIC
(GYHKIMH, HAICTPOHKY «AHAIIN3 IaHHBIX»;
MeTobl MHOTOMEPHO WJKrik-4.2. [Ipumensier npu 3HaTh: OCHOBHBIE aJIFOPUTMbI 00pabOTKH 3HaeT: OCHOBHBIE aJITOPUTMBI Brnaneer marepuainowm, YO, T
Ki1acCH(UKALNK 00paboTKe NaHHBIX CTAHIAPTHOE JIAHHBIX: METOJ] HAUMEHBIINX KBaJPaTOB U €T0 00pabOTKH NaHHBIXMETOBI Mpe/ICTaBICHHBIM B
1 OpPUTHHAIIBHOE TIPOTPaMMHOE MIpUMEHEHHE B PErPECCHOHOM aHAJIN3e, METO kinaccudukanyun (k 6mmkaiimmx paznene 8, MyHKT
obecrnieueHne rinaBHBIX KomrioHeHT (PCA), perpeccuto mo cocezel, TMHEHHbIH «Bonpocsl AJ1s yCTHOTO
rinaBHBIM koMmnoHeHTaM (PCR), Meto mpoekiii | AMCKPUMHHAHTHBIA aHamm3, PLS- onpocay. I[IpaBuibHO
Ha JJaTeHTHBIC CTPYKTYpHI (PLS); MeTos! DA); OTBETHII Ha
kinaccudukarun (k Onmmxaimx cocenei, COOTBETCTBYIOILIHE
JIMHEHHBII IUCKPUMHHAHTHBIH aHami3, PLS-DA) BOIIPOCHI
1 penoOpabOTKU CUTHAIOB (CIIa)KUBaHHE Tecta/cobeceJOBaHusL.
Casunxoro—I oses1, koppekuus 6a30B0il TMHUK);
BO3MO>KHOCTH TaOJIMYHBIX IPOIECCOPOB IS
BBITOJTHEHUSI XEMOMETPHUIECKUX PacdETOB!
MaTpHUYHBIE ONICPALlUH, PETPECCHOHHBIE
(YHKIUH, HAACTPONKY «AHAIN3 JaHHBIXY;
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B cootsercTBuH ¢ noapasaenoM 4.1 2[IpeacrapieHo B 0606IEHHOM BUJIE B COOTBETCTBUY ¢ Tabmuiel pasaena 3 YO — yernbiii onpoc , Kin — komtoxsuym, T — Tect, [P — npakTuyeckoe 3agaHue.
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8.6 Kpurepum oueHuBaHusl pe3yJbTATOB 00y4YeHUs

B cootBercTBHM ¢ OampHO-pedTHHroBOM cucremoit MI'Y s momydeHus: 3adera 1o
JTUCHUIUIAHE «XEeMOMETPUKa» CTYICHTY He00X0AMMO HaOpaTh He MeHee 60 OaoB.

OO0s13aTeNbHBIM SBIISETCS BBIITOJHEHHE CTYJJEHTOM 7 KOMIIBIOTEPHBIX IPAKTHYECKHX PadoT
[0 JAaHHOM JMCLUUIUIMHE, NOArOTOBKA M cJada OTY4ETOB IO yKa3aHHBIM padoTaM, BBIIOJIHEHUE
MPAKTUYECKHUX 33JJaHUN B BU/I€ KOHTPOJIbHOM paObOThl U TECTHPOBAHMUS, & TAKXKE YIaCTHE B YCTHBIX
OIpocax Ha MPaKTHYECKUX 3aHATHSIX.

[Ipy BBIOJHEHMHM KOMIIBIOTEPHBIX MPAKTHUECKUX pPabOT OLEHMBAETCS: IMPAaBUIBHOCTb
BBIMOJIHEHUS] PAcu€TOB C HCIOJIb30BAHUEM BCTPOEHHBIX (DYHKIMI TabIUYHOro Mpoleccopa,
oopmienne u coaepkanue oT4y€ra (BKJIIOYAsh HAIMYHE BCEX HEOOXOIMMBIX JIMCTOB B (paiine
Excel/Calc: TUTYNbHBINA JTUCT, MMOCTaHOBKA 3a7ayi, MCXOJHBIE TAaHHBIC, PACYETHI C (OPMYIIaMH,
rpaduKy, BBIBOJbI), YMEHHE KOPPEKTHO BU3YaJIM3UPOBaTh JaHHbIEC (IOJMMCAHHBIE OCH, Ha3BaHUS
rpaduKOB, JEreH Ibl), CIOCOOHOCTh HHTEPIPETHUPOBATH MOIYUYEHHBIE PE3yJIbTaThl U (HOPMYIUPOBATH
BBIBOJIBI, & TAK)KE YCTHAs 3aluTa oTuéra (0TBETH Ha 1—2 BOmpoca MpenoiaBarens).

OTuéT Mo KaxkI0i KOMIBIOTEPHOIl NMPaKTH4YecKOoi padore oneHMBaeTcs: B / 0aJI10B.
Kputepun onieHuBaHMs OTUETA CIIEAYIOLIHE:

a) Daiin oTuéra cad BOBpeMs (10 celyrolero NpakTH4ecKoro 3auatus) — 1 Gamt.

6) I[IpaBuabHOCTH pacdy€ToB (WMCMONB30BaHHE (HOPMYJ, OTCYTCTBHE «BOHTBHIX» BpPYUHYIO
qucell, KOPPEKTHBIE CCHIIIKU Ha siuelku) — 2 Oana.

B) Hannune u xoppektHoe odopmiieHre rpadukoB (OJMUCAHHBIE OCH C Pa3MEPHOCTIMH,
Ha3BaHUe, JEreH 1a MpU HeoOXoUMOoCcTH) — 1 Ga.

r) TekcToBblii BBIBOA TO pe3ylbTaTaM padOThI (COAEpKaTeNbHBIA, OTPAKAIOUINHA CYTh
MOJIYYEHHBIX Pe3yIbTaTOB U UX MHTEpIpeTaluio) — 1 Oam.

1) YcTHas 3amuTa oTuéTa (OTBET Ha 1—2 Bompoca mpernoiaBaTess o METOIMKE BHITOTHEHUS
paloThI U UHTEPIPETALUU Pe3yabTaToB) — | Gait.

HIkana cHuKeHMst 0AJJI0B: NIPU clIadye OTYETA C OMO3JAHUEM J0 OJAHOW HEIENIH OLEHKA
CHWXaeTcst Ha | OGaiur; mpu caade ¢ omo3JaaHueM Oojiee OJHOW Henmenu oT4éT He mpuHumaetcs (0
0ayuIoB); mocje JBYKPAaTHOTO BO3BpAIIEHUs OT4ETa Ha JOPAabOTKY 3a Kaxaoe Mocienyrolee
BO3BpallleHHE OlLIEHKA CHIXaeTcs Ha | Gasut.

CeMunap mno pacuéry mnorpemHocTeil (pemeHue 3amad Ha 3aKOH HAKOIUICHHS
MOTPENTHOCTEN H OTIpe/IeNIeHIe Kacca TOYHOCTH prOopa) ohopMIIIeTCs B BHIE OTIEIBHOTO OTYETA
Y OLIGHUBAETCs B 6 OAJJIOB IO CIEIYIOIIUM KPUTEPUSIM: PELICHBI BCE 5 3a1a4 HA 3aKOH HaKOIJICHHUS

MOTPEUIHOCTE!, ONpeesiéH KJIacC TOUHOCTH MpUOOpa, BBIBOJ IO PE3YJIbTaTaM.
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YcTHBbIE ONPOCHI TPOBOJISATCS B HAYaANIE KaXKIOT0 MPAKTUUYECKOT0 3aHATHS (KpOMe MEPBOTO U
WUTOTOBOTO) 110 MaTepHay Mpeablayiei Jexiuu. Kaxapiit onpoc oneHnBaetcs B 1 -2 Oaa: moIHBIH
YBEPEHHBIN OTBET — 2 Oaia, 4aCTUYHBIA OTBET (0JHA HETOYHOCTh) — | 0as1, HEBEPHBIN OTBET WM
otkaz ortBeuatb — ( OamioB. Bcero 3a cemecTtp MOXeT ObITH MPOBEIEHO 10 8§ ONPOCOB,
MaKCUMajbHasi cymma 0aJiioB 3a onpockl — 16.

HoompurenbHbie 6anbl (10 4 60aIUTOB) HAYUCISIOTCS 32 CIEIYIOUIUE TOCTHKEHUS: claua
BCEX 7 KOMITBIOTEPHBIX MPAKTHUECKUX paboT JOCPOUHO (3a 2 HeAeIH 0 OKOHYAaHUs cemecTpa) — 4
Oamta; akTUBHas paboTa Ha 3aHATUAX (3a7aET BONPOCHI, JOTMOJHSET OTBETHI, TOMOTAET APYTUM
cTyleHTaMm) — 4 0aJi1; BBIIOJIHEHUE JOMOJHUTEILHOTO 33/aHUs MOBBIIICHHON CIIO)KHOCTH — [
0aJIoB.

Hrorosrlii TecT niau codecenoanue (20 6aI0B) MPOBOAUTCS ISl CTYICHTOB, HAOPABIINX
3a cemectp oT 31 mo 59 6amnos. CtyaeHtsl, HaOpaBiue 60 6amioB u Oosee, 0OCBOOOKAAIOTCS OT
UTOTOBOTO KOHTPOJSI U MOJY4aroT OlEHKY aBTomMaTuuecku. CtyneHTsl, HabpaBie 30 6amioB u
MeHee, K UTOTOBOMY KOHTPOJIIO He JomyckatoTcs. itoroBoe codeceioBaHue MPOBOIUTCS B YCTHOM
(dbopMe (2 Borpoca U3 CIHCKa) U OIEHUBACTCS KaK «3a4€T» (TP YCIEIIHOM clade CTYICHT IMOTy9YaeT
nonojHUTeNbHBIE 10 0amtoB) nnu «He3a4€éT» (0 TOTOJTHUTEIBLHBIX 0aIOB).

ABTOMaTH4YeCKHH 3a4€T (0e3 MUTOroBOro coOeceloBaHUS) BBICTABISECTCS CTYICHTY MpU

Habope 60 u 6oee 6ATOB B TEYEHUE CEMECTpA.

HpOM@DnyI’I’ZOltHCl}Z ammecmauyus - 3adyem

3auteHo (60 6amioB u OoJiee): B mesoM, chopMHpPOBaHHBIC 3HAHUS MTPEIMETa XEMOMETPUKH,
YMEHHE TPHUMEHATh METOJbl MHOTOMEPHOTO aHajh3a TaHHBIX (METOJ| TJIABHBIX KOMIIOHEHT,
PErpecCUOHHBIE METOJbl, BKJIOYas MHOXKECTBEHHYIO JIMHEHHYIO pEerpeccuro M MpOEKIMOHHBIE
METO/bI, METO/Ibl KJaccu(UKaluu), yMEHHE OLIEHUBATh MOTPELIHOCTH U3MEpEHH 1 00pabaThiBaTh
OKCIIEpUMEHTAIbHBIE JaHHBIE C WCIOJNB30BaHHEM TaOJIMYHOTO TIPOIeccCopa, CHOCOOHOCTh
WHTEPIPETHPOBATh PE3yIbTaThl XEMOMETPHUYECKOTO aHanmu3a (Tpadukm CcYeToB W Harpysok,
KOA(QQHUIMEHTHl perpeccuy, MokKa3aTeld KadecTBa MOJAETH) M (OpMYIHpOBaTb OOOCHOBAHHBIE
BBIBO/IbI, HAJIMUME HaBBIKOB paboThl B cpene MS Excel umm LibreOffice Calc (Bkirouas ¢pyHkuun
JIMHEMH, MYMHOX, MOEP, HajcTpoiiky «AHAIH3 JaHHBIX») HPH PEUICHHH Y4eOHBIX H

MPAKTUYCCKUX 3aa49 ¢ MUHUMAJIBHBIM KOJIMYCCTBOM omuoOoK HCTIPUHIOUIIMAJIBHOI'O XapaKTepa.

He 3auteno (menee 60 O6amioB): (parMeHTapHOE 3HAHUE IMpPEeIMETa XEMOMETPUKH,
OTCYTCTBHE YMEHUS MPUMEHATh METO/IbI INIABHBIX KOMIIOHEHT, PErPECCHOHHBIE METOBl U METOAbI

Kiaccupukanuu Uit 00pabOTKH AKCIIEPUMEHTAIBHBIX JaHHBIX, HECTIOCOOHOCTHh OIIEHHWBATh
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MOTPEIIHOCTH HU3MEPEHUN M BBIMOJIHATH CTATUCTUYECKYI0 OOpabOTKY pe3ylbTaToB, OTCYTCTBHE
HABBIKOB PAa0OTHI C TAOJMYHBIM TPOIECCOPOM IS PEIICHUS XEMOMETPUYECKHX 3aj]lad, HaIudue

rpyOBIX OMIMOOK B MHTEPIPETAIIMU PE3YJIBTATOB U (JOPMYIUPOBKE BHIBOJIOB.

Pa3zpabdorunkm:

npodeccop .C. Cycnor

IIporpamma coctasieHa B coorBeTcTBUH ¢ TpeboBanusaMu @I'OC BO u yueToM pexoMeHaaum
ITOOII no nampasienuto u npoduito nmoaroroBku 04.03.01 — «Xumusy.
[Tporpamma paccMoTpeHa Ha 3aceiaHnuu Kadeapsl GU3NIecKoil U KOJUIOMAHON XUMUU
[TpoTtokon Ne 7 ot «12» despanst 2026 T.

H.o. 3aB. kadempoit f / J1.b. benbix /

Hacmoswas npoepamma, ne mosicem dbims 8ocnpoussedera Hu 8 Kakou ghopme be3

npeosapumenbHo20 NUCbMEHH020 paspeulenuss Kagheopvl-pa3spabomuuxa npocpammol.
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