MHUHUCTEPCTBO HAYKH U BBICHIET'O OBPA3BOBAHUS
POCCHUHUCKOM ®EJEPAIIUN

PSISAHCKHUH 'OCYIAPCTBEHHBIN PAJIMOTEXHUYECKUM
YHUBEPCUTET um. B.®. YTKUHA

Kadenpa « ABromMatuku 1 HHGPOPMALMOHHBIX TEXHOJIOTUI B YIIPABIECHUN

OLHEHOYHBIE MATEPUAJIBI IUCIIUIIJINHBI

F1.B.08 <MHOTOMEPHbII CTATUCTUYECKHUIN AHAJIN3»

Hamnpapnenne 01.03.02

«IIpuknanHas MaTeMaTuka U HHPOPMATHUKA

OI1OII

«IIporpammupoBanne u aHAIN3 JaHHBIX»

KBanudukanus BbITyCKHUKA — OaKajgaBp

dopmbl 00YUEHHS — OUHAS

Psizans 2025 1.



O1eHOUHBIE MaTEPHAIIBI — 3TO COBOKYIMMHOCTh Y4€OHO-METOAMYECKUX MaTepH-
aJIoB (KOHTPOJIbHBIX 3aJaHuil, omucaHui GopM U mpoueayp), NpeaHa3HaAYECHHbIX IS
OLICHKM KaueCTBAa OCBOCHHS OOYHAIOIIMMUCS TaHHON JUCHUIUIMHBI KaK YaCTU OCHOB-
HOW npodeccroHaIbHOM 00pa30BaTEIILHON MTPOTPAMMBI.

[lens — OIIEHUTH COOTBETCTBHE 3HAHUI, YMEHHU M YpOBHS NPHUOOPETEHHBIX
KOMITETCHIIUN OOyJarouIuxcs MejisiM U TpeOOBaHUSIM OCHOBHOM MpodheCcCUOHATBHOM
00pa30BaTEIHLHOM MPOTPAMMBI B XOJI€ MMPOBEICHUS TEKYIIETO KOHTPOJIS U MIPOMEXKY-
TOYHOM aTTECTAINH.

OcHoBHas 3ajaya — 0OecHeuuTh OLEHKY YPOBHS C(OPMHUPOBAHHOCTH OOIUIe-
KYJIbTYPHBIX, 00mIenpo(ecCuoHaIbHbIX U TPO(PECCUOHATBHBIX KOMIIETCHIIUN, MPHU-
o0peTaemMbIX 0O0YJarOIIMMCSI B COOTBETCTBUH C 3TUMH TPEOOBAHUSIMHU.

KoHTposnp 3HaHuil mpoBoAUTCA B OpME TEKYUIETO KOHTPOJIS U MPOMEKYTOU-
HOW aTTEeCTalNHU.

Tekymuii KOHTPOJIb YCIIEBAEMOCTH ITPOBOJUTCA C LEJIBIO ONPEACIICHUS CTEIle-
HU YCBOEHHMS y4eOHOrO MaTepualia, CBOEBPEMEHHOI'O BBISBICHHUSI U YCTpaHEHUS He-
JIOCTATKOB B MOATOTOBKE OOYYAIOMIMXCA M MPUHATHS HEOOXOAUMBIX MEp IO COBEp-
IICHCTBOBAHUIO METOJIMKHU MPENoiaBaHusl YUYEOHOW NUCHMIUIMHBL (MOYJIsA), OpTraHu-
3aIuy pabOThl OOYYAIOITUXCS B X0JI¢ YUCOHBIX 3aHSATUM M OKa3aHUS MM WHIUBHUIY-
AJIbHOU IOMOILIU.

K KOHTpOIIO TeKyIel yCcreBaeMOCTH OTHOCATCS IPOBEPKA 3HAHUM, YMEHUHN U
HABBIKOB, MPUOOPETCHHBIX OO0YUYAIOMIUMHUCS B XOJ€ BBIIOJTHEHUS WHIAUBHUIYATbHBIX
3aJlaHMi Ha MPAKTUYECKUX 3aHATUSIX W jJabopaTopHbIX padorax. [Ipu oneHuBanuu
PE3YJIbTATOB OCBOEHUS NMPAKTHYECKUX 3aHATUN U TaOOPATOPHBIX padOT NMPUMEHSAETCA
IIKajga ONEHKH «3a4Te€HO — He 3a4TeHOo». KomumdecTBO 1a00OpaTOPHBIX U MpaKTHYE-
CKUX paboT U MX TeMaTUKa ompejeseHa padboueid mporpaMmMon JUCIUIUIMHBI, YTBEP-
YKJIEHHOM 3aBeyronuM Kadeapoil.

Pe3ynbTaT BBIMOTHEHHUS KaXKIOTO0 WHIUMBHUAYAJTBHOTO 3aJaHUSl JIOJKEH COOT-
BETCTBOBATh BCEM KPUTEPHUSM OLIEHKHA B COOTBETCTBUU C KOMIIETEHUUSAMH, YCTAHOB-
JICHHBIMHM ISl 33JJAHHOTO pa3zelia JUCIUIUINHBIL.

[TpoMeKyTOUHBII KOHTPOJIb MO JUCLMIUIMHE OCYIIECTBIIAETCS NPOBEICHUEM
JK3aMEHa.

dopma npoBesIeHUs dK3aMeHa — MUChbMEHHBIM OTBET MO YTBEP)KJICHHBIM IK3a-
MEHALMOHHBIM OuieTaMm, c(hOpMyJIMPOBAaHHBIM C YYETOM COAEPKaHMs yUeOHOM auc-
uTUIMHBL [locie BBITIOTHEHHS] TMCHBMEHHONW paboThl 00y4aeMoro MpOU3BOAUTCS €€
OLICHKA MpenojaBaTesieM U, TP HEOOXOIMMOCTH, MPOBOIUTCS TeopeTHueckas dece-
Ja ¢ 00y4aeMbIM JJi1 YTOUYHEHHUS SK3aMEHAllMOHHOM OLICHKHU.



HacnopT OLCHOYHbIX MAaTE€PHUAJIOB 110 JUCHUIIJIHHE

Ne KonTpoaupyemsblie pa3ieibl (TeMbl) IHCIU- Kox xonTpoupy- Bug, meton,
n/n IJIAHBI eMOii KOMIeTeH- ¢dopma
(pe3yabTaThl MO TEMAaM) oM (MM e€ 4acTH) OILIEHOYHOI'0
MepONpHUATHS
1 2 3 4
1 Tema 1 [1K-2.1, T[IK-2.2, SK3aMeH
OO0nwekT, mpeamer u 3amaan MCA I1K-3.1, I1K-3.2
2 )I;ZMZIfTe WCTUKU MHOI'OMEPHBIX CIyYalHbIX IK-2.1, IIK-2.2, DK3ameH
PAKTCP p i TK-3.1, TTK-3.2
BEITUYHMH U OCHOBBI KOPPENAIIMOHHOTO aHAIIN3a
3 (T)e’”“ 3 " MK-2.1, TTK-2.2, 5
3aCHOBBI KOMITOHEHTHOTO ¥ ()aKTOPHOT'O aHaJIU- TIK-3.1, [TK-3.2 K3aMeH
4 gecﬂld;cl):m KJ1acCU(PUKAITMOHHOTO aHATIN3a 1IK-2.1, IIK-2.2, OK3aMeH
: H TK-3.1, TTK-3.2
5 (];ecj‘f{il)SLI KJIaCTEPHOI'0 aHaJIn3a IIK-2.1, ITK-2.2, DK3aMeH
p TK-3.1, [1K-3.2

Kpurepnu ouneHnBanusi KomnereHuii (pe3yibTaToB)

1). YpoBeHnb ycBoeHUs1 MaTepuaa, NpeayCMOTPEHHOTO MPOrPaMMON.

2). YmeHue aHaIM3MpOBaTh MaTepuall, YCTAaHAaBIMBAaThb IPUYUHHO-
CJIEJICTBEHHBIE CBSI3H.

3). OTBeThl Ha BOIPOCHI: MOJHOTA, APTYMEHTUPOBAHHOCTh, yOEKIECHHOCTD,
yYMEHHE

4). KadyecTBo oTBeTa (ero oOmas KOMITO3HIUS, JOTUYHOCTh, YOEKICHHOCTD,
oO1ast dpyaAuIus)

5). Ucnonb30BaHuE AONOJIHUTENBHOMN JIUTEPATYPHI IPU MOATOTOBKE OTBETOB.

VYpoBeHb O0cBOEHUS C(POPMUPOBAHHOCTH 3HAHUM, YMEHUI U HABBIKOB IO AMC-
LIUIUIMHE OLIEHUBAETCs B opMe OaNbHOM OTMETKU:

«OTJIMYHO» 3aCITYKUBAET CTYACHT, OOHAPY>KUBIINI BCECTOPOHHEE, CHCTEMA-
TUYECKOE M TIIyOOKOE 3HAaHHME Y4eOHO-TIPOrpaMMHOTO MaTepuaia, yMEHHE CBOOOHO
BBITIOJIHATH 3aJ[aHus, IPEIyCMOTPEHHBIE TPOTrPaMMO, YCBOMBILIUNA OCHOBHYIO U 3Ha-
KOMBIN C JTONIOJIHUTEJIBHOM JINTEPAaTypOM, PEKOMEHIOBAHHOM nporpamMmon. Kak mpa-
BUJIO, OLIEHKA «OTJIMYHO» BBICTABIISIETCS CTYACHTAM, YCBOMBIIMM B3aWMOCBSI3b OC-
HOBHBIX IOHSATHI IUCLUIUIMHBI B UX 3HaYeHMM Ui IpHoOperaeMoil mpodeccuu,
MPOSBUBIIMM TBOPYECKUE CIIOCOOHOCTH B TOHUMAHUM, U3JI0KEHUU U UCTIOJIb30BaHUU
y4eOHO-IIPOTPaMMHOT0 MaTepuania.

«Xopomo» 3aciayKUBaeT CTYIEHT, OOHAPYKUBLIMI MOJHOE 3HAHUE Yy4eOHO-
IPOrpaMMHOTO MaTepuasa, YCHEIIHO BRIMOIHSAIOMNNA IPEeTyCMOTPEHHBIE B IPOrpam-
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M€ 3a/1aHMs, YCBOUBIIMN OCHOBHYIO JIMTEPATypy, PEKOMEHIOBAHHYIO B IIPOIPAMME.
Kak mpaBuio, olieHKa «XOpPOILIO» BBICTABISETCS CTYJIEHTAM, MMOKA3aBIIMM CHCTEMa-
TUYECKHUI XapaKTep 3HAHWM MO0 JUCLMIUIMHE U CIOCOOHBIM K MX CaMOCTOSITEIbHOMY
MIOTIOJIHCHUIO W OOHOBJICHHIO B XOJI€ JajbHEHIIeH ydeOHOW paboThl U mpodeccuo-
HAJIbHOU JEATEIBHOCTH.

«YI0BJIETBOPUTEIBHO» 3aCIYKUBAET CTYACHT, OOHAPYKMBIIMIA 3HAHUS OC-
HOBHOT'O y4€OHO-IIPOrpaMMHOTO Marepuaia B oObeMe, HeOOXOAUMOM IS JalbHEe-
el yueObl U npeacTodiel paboTel MO CIENUaIbHOCTH, CIPABISIOLUIUICS C BBIIOJI-
HEHUEM 3aJaHul, IIPEAYCMOTPEHHBIX MIPOrPaMMON, 3HAKOMBIM C OCHOBHOW JMTEpa-
TypOHt, PEKOMEHJOBAHHOM mporpaMMmoin. Kak mpaBwiio, OIEHKa «yIOBIETBOPHUTENb-
HO» BBICTABIIAECTCS CTYIECHTAM, JOIYCTUBIIMM IIOTPEIIHOCTH B OTBETE HA IK3aMEHE U
IPU BBIIOJHEHUN HK3aMEHALMOHHBIX 33JaHMM, HO OONaJarouMM HEOOXOAMMBIMU
3HAHUSIMM IS KX YCTPAHEHUS 107 PyKOBOJICTBOM IPENIOAABATENS.

«HeynoBJj1IeTBOPHTEJIBLHO» BBICTABISIETCS CTYAEHTY, OOHapyKUBIIEMYy Ipobe-
Jbl B 3HAHUSIX OCHOBHOT'O Y4€OHO-ITPOrpaMMHOIO MaTepuasa, JOIMyCTUBIIEMY IPUH-
LUIHMAJIbHbIE OMKMOKY B BBIMOJIHEHUH MPEAYCMOTPEHHBIX TporpaMmoil 3aganuii. Kak
IIPABUJIO, OLICHKA «HEYNOBJIIETBOPUTEIIBHO» CTABUTCS CTYIEHTaM, KOTOPbIE HE MOTYT
IPONOJKUTh OOydYeHHE WIM HPUCTYNUTh K MPO(ecCHOHAIBHON NEATENbHOCTU IO
OKOHYAaHHUH By3a 0€3 TOMOJHUTEIbHBIX 3aHATHI MO COOTBETCTBYIOLIEH JUCIUIUIMHE.

Tunosbie KOHTPOJIbHBIC 3aJaHUA WJIN HHBIC MaTCepHAJIbI
BOHpOCLI K 3K3aMEHY 110 TUCHUIIJIUHE

1. O6wekt u npeamer MCA. Marpunia nanasix u 3agauu MCA.
2. CkalisipHble HEMPEPHIBHBIC CTyYalHbIC BETUYUHBI.

3. HecMmelennsble, coctosiTeNibHble U 3((HEKTUBHBIE OLIEHKH.

m D

4. JloBepUTENbHBIA UHTEPBAM 11 X TPU U3BECTHOM JIUCIIEPCUU X TayCCOBOM

CB.
5. JloBepHUTENbHBINH MHTEPBAT IS X TIPM HEHM3BECTHOH JUCIEPCHH Dy raycco-

BOW CIy4alHOM BEJIMYMHBI. [[OBEpUTENBHBIA MHTEPBAN IS Dy rayCcCoBOM Clly4aii-
HOU BEJIMYUHBL.

6. JIBymepHbie cnyuaiinpie BenuuyuHbl. Pacrpenenenue BepositHocTeil. Ilmot-
HOCTb BEPOSATHOCTEN. YCII0BHAs INIOTHOCTH BEPOATHOCTEM.

7. JIByMepHBIC clydaliHble BeTUYHHBI. MOMEHTHI clydaiiHOW BenuduHbl. Koad-
(ULMEHTHl KOBapUalUU U KOPPEJSLMH cllydailHoW BenuuuHbl. KoBapuanuoHHas u
KOPpEIALIMOHHAS MaTPULIBI.

8. JIByMepHas rayccoBa Ciy4dailHas BEJIWYHHA.

9. MHOrOMepHBIE cllydailHble BENUUHMHBL. Pacnipenenenue BepostHocTel. 1lnot-

HOCTb BEPOSTHOCTEMN.



10. OcHOBHBIE XapaKTEpPUCTUKA MHOTOMEPHOM CIIy4ailHON BETUYUHBI.

11. BeiOOpoUHbIE OIEHKH YHUCJIOBBIX XapAKTEPUCTUK MHOTOMEPHBIX CITyYalHBIX
BEJINYMH.

12. TIpoBepka 3HAYUMOCTH BEIOOPOYHBIX XapaKTEPUCTHK.

13. MeTox TI1aBHBIX KOMIOHEHT. Mojenb TpeCcTaBIeHUus] U OCHOBHOE ypaBHE-
HUE KOMIOHEHTHOro aHanu3a. CHHIYISIpHOE pa3lIoKEHUE MPSIMOYTOJIbHOM Belle-
CTBEHHOUW MATPHUIIHI.

14. Meton miaBHBIX KOMIOHEHT. CHHTYISIPHOE pa3jioKEHUE KOPPEISIMOHHON
MaTpuIlbl. MaTpuiia Harpy3ok u Aexoppenupytoiiee npeoodpazoanue M.

15. MeTo/ TaBHBIX KOMIIOHEHT. Biiaj m1aBHBIX KOMIIOHEHT B CYMMapHYIO JUC-
MIEPCUIO.

16. Meton maBHbIX KOMIOHEHT. [Ipumepsi.

17. ®akropublii aHanu3. Mojenb U OCHOBHOE ypaBHEHHE. YCEUEHHME MaTpPHIIbI
Harpy30K Ha IJIaBHbI€ KOMIIOHEHTHI.

18. ®akrTopHblii aHanu3. Bpamenue ¢aktopHoro mnpoctpaHcTBa. I[IpuHIUIBI
TepcroyHa.

19. ®akropHbIil aHanu3. MeToabl KBAPTUMAKC U BApUMAaKC.

20. ®axTopHbIM aHanus3. [Ipumepsr.

21. [locTanoBka 3a1a4u KiacCU(UKALMK JaHHBIX. PaccTosiHME MEXTy CTpOKaMu
M.

22. Pemenue 3amaun kinaccudukanuu. [Ipumepsl Ha MIOCKOCTH.

23. Meton 1-6mmxaiimux coceneit (k-Nearest Neighbors, KNN).

24. Metoz onopHBIX BekTOpoB (Support vector machine, SVM). XKectkuii 3a30p.

25. Meton onopHbIX BekTOopoB (Support vector machine, SVM). Msrkwuii 3a30p.
Pacmmpenue npocTpaHCTBa MPU3HAKOB.

26. HauBHbIl OalieCOBCKUN METO/I.

277. icnionb30BaHUE JIEPEBHEB PELICHMUIA.

28. Uepapxudeckuii KJIaCTepHBIM aHAJIHU3.

29. Merton kiactepuzanuu «k-cpeaHuxy».

30. Meton knacrepuzauuu @opIi.



JlaGopaTopHBIN NPAKTHKYM

Ne Ne Tembl .
HanmenoBanue 1a00paTopHOi padoThI TpynoemkocTtb, yac
n/n | AUCHUIJIMHBI
1 2 MHOroMepH»Iii KOpPEJSILIMOHHBINA aHAIN3 6
2 3 KoMmoHeHTHBIH aHamu3 5
3 5 KrnacTtepHbiii aHanm3 5

TunoBble 3alavim AJid IIPOBEPKHA 3HAHMM

3az1atm KOMIIOHCHTHOI'0 aHAaJIU3a

3anaua 3.1. Umerorca cnenyroiume GakTOpHbIE HArpy3Ku (Tadn.

2l b i
Ta6nuua 3.17

X; a ;> dis 2 a;s

1 0,72 0,80 0,13 —0,08 -0,02

2 0,67 —0,46 -0,22 0,13 0,09

3 0,92 0,68 0,19 0,02 0,00

4 0,85 IS0 3 W AR v 0,21 0,01

vl 0,58 —0,47 —0,06 -0,15 -0,10

Tpebyercs:

1) onpenenuTh BKJIAA KaXI0W KOMIIOHEHTBHI B CYMMapHYIO JHC-
TIEPCUIO; 2) BBIAEJIUTD IJIaBHbIE KOMIIOHEHTHI; 3) OOBSICHUTDL 3KOHO-
MMYECKHMI CMBIC/T NIPOBEIEHHbIX PACYETOB.

3anava 3.2. Umerorca ciaenyiouime coOCTBEHHBIE 3HAYEHUS
CeMHu KOMITOHeHT (Tabn. 3.18).

Tabnuua 3.18

G, 1 2 3 4 5 6 7
A 3,21 2,60 1,96 1,12 0,85 0,44 0,17
Tpe6yercs:

1) onpenenuTs N0JI0 BapHALIMM KaXXI0W KOMIIOHEHTHI, a TaKXe
HAKOIUIEHHYIO AOJI0 BapUallyM;

2) UCIIOTB3Ys COYeTaHUE KPUTEPUEB, OTBETUTh Ha BOMPOC, CKOJIb-
KO KOMIIOHEHT U KaKHE CIeNYeT BbLICIUTD JUISI HAXOXIEeHUS CYIIIe-
CTBEHHBIX OLIEHOK?



Janavua 3.3. UMmeroTca ceMb KOMIIOHEHT, COOCTBEHHBIE 3HAYE-
HUSL ABYX M3 KOTOpPBIX Oosblie enuHUuUbl. Huxe npusBeneHsl dak-
TOPHbIE HArpy3KHM 3TUX KOMIMOHEHT (Tabn. 3.19).

Tabnuua 3.19
Ilokazarens a;| ajy

Jonst ropoaCcKOro HaceaeHust 0,815 0,092
Hons HaceneHus: TPpyaOCNocoOHOro Bo3pacra 0,508 0,684
ImoTHOCTE HaceneHus 0,463 0,142
JleHexxHble BKJIAbl HaceJieHUs1 B coepera- i

TEbHBIE KACCH 0,689 — 0,304
JeHexHble TOXOIbI HaceIeHUs 0,874 - 0,215
CpenHuii pazmep CeMbH — 0,316 0,828
Jlong xeHnmH — 0,387 0,792

TpebyeTrcst ornpeeuTh BKIAA KaXI0W KOMIIOHEHTHI B CyMMap-
HYIO TUCNEPCUIO U OOBSICHUTH €r0 3KOHOMUYECKUMA CMBICII.
3amava 3.4. B tabn. 3.20 npuBeneHbl cieaywinue Kodd-
(ULIMEHTBI KOPPENILMU YeThIpeX Tokasatesjieih 6uiToBOM UHGOppa-
CTPYKTYPBI.
Tab6nuua 3.20

ITokasaresb X, X, X X
7 1 0,92 0,86 0,78
X, 1 0,73 0,95
X 1 0,84
X, 1

X, — 00ECMeYeHHOCTh MOPOACKOr0 HACEJIEHHUS XWIOH TLUIOLLANbIO;
X, — OJI1 KOMIUIEKCHO ©/1aroyCTpOEHHOIO XKWIbS;
x; — obbeM ObIToBBIX yeayr Ha 1000 xwurenei;

X, — yucno TenedoHHbIX anmapatoB Ha 1000 xureneii.

Tpebyercs onpenennuTb COOCTBEHHBIE 3HAYEHMST BEKTOpa KOppe-
NAUMOHHOM MAaTpMLbl M CHEJaTh HEOOXOIMMBIE 3KOHOMMYECKHE
BBIBOJIHI.



3anaga 3.5. [To npuBeneHHBIM B 3a1a4e 3.4 maHHBIM TpeOyeT-
CA BBIIEJIUTH INIABHbIE KOMIIOHEHTHI M OMNPENENIUTh UX (haKTOpHbDIE
Harpy3kKu.

3Janava 3.6. Ilo nanHbIM 3amauun 3.4 TpebyeTcs omnmpenenuTb
3HAYEHHUS INIABHBIX KOMITIOHEHT CO CACAYIOLUMMM CTAHIApPTHU30BaH-
HbIMHU 3HAYEHUSMH MepeMeHHbIX X, (Tabin. 3.21):

‘Tab6nuua 3.21

X A B C D
X 1 0,92 0,86 0,78
X 1 0,73 0,95
X 1 0,84
X 1

3anaua 3.7. Umerorca cnenyioiime faHHbie mo 17 o6bekTaM u
6 npu3Hakam (tabi. 3.22).

TpebyeTcsa MOCTPOUTH KOMIIOHEHTHYIO MOIEb C COOCTBEHHBIMMU
3HaYCHMAMU A, = 2,8; A, = 1,3 ¥ 1aTh S5KOHOMHYECKYIO HHTEPIIPETA-
1IUIO BBUIEJIEHHBIX KOMIIOHEHT.

Tadbnauua 3.22

ObbekT X Xy X3 Xq Xs Xg
1 8,2 0,6 37,3 15,5 121,4 46,1
2 9,9 0,5 33,1 15,9 128,6 54,5
3 9,9 0,7 32,7 17,9 160,7 39,4
4 10,3 0,6 56,1 20,4 119,3 54,7
5 11,7 0,8 32,5 15,9 91,9 45,3
6 11,2 0,8 55,2 21,7 137,4 30,5
7 14,3 0,8 47,2 20,9 88,0 41,8
8 14,2 0,8 47,6 18,9 138,2 30,6
9 15,3 0,7 51,8 20,6 184,6 43,1

10 12,9 1,1 33,6 22,2 12,6 29,2
11 13,4 6,8 57,7 30,8 146,0 76,6
12 16,8 0,9 60,3 4,0 200,6 55,5
13 14,6 0,8 56,2 33,0 203,1 36,4
14 13,8 0,8 68,7 29,9 473,3 39,2
15 16,0 0,9 61,3 28,3 190,4 46,3
16 17,3 0,9 76,3 30,9 163,4 39,5
17 19,5 1,0 81,7 28,9 223,0 50,5




3amauyu GakTOPHOrO aHAIU3A

3anava 3.8. Onpenenure BKIaabl 001UMX (hAaKTOPOB B AUCTIEP-
culo i-nepemenHow npu r, = 0,8G, + 0,5G, + 0,33G. TIpokoMmeH-
THUPYIATE CMBICJI MOJIY4EHHBIX OLIEHOK.
3anava 3.9. Ha ocHoBe mapHbiX KO3(DPULIMEHTOB KOppens-
unu (taba. 3.23) nocTpouTe peayLMPOBAHHYIO KOPPEISLIMOHHYIO MaT-
pUlly, NIPOBEAUTE pa3jloXeHUe BapMallMM KaXIOW NMepeMeHHOM Ha:
a) obycnopieHHY1I0 o0IMM dakTopoM; 0) crieumduueckylo (xapak-
TEPHYIO).
Tabnuua 3.23

x [ 2 3 4
1 I 0,65 0,72 0,44
2 I 0,58 0,86
3 1 0,35
4 I

Jangava 3.10. I[ToayyeHnb! pakTOpHBIE HATPY3KU JUIA ABYX B3a-
MMHO HEKOppEJIUMpPOBaHHBIX (pakTOopoB (Tabi. 3.24).

Taonuua 3.24

Xi di| 92

x| 0,60 - 0,10

X5 0,40 — 0,40

X3 0,70 0,30

X4 0,70 0,40

X5 0,50 — 0,50
Tpebyercs:

1) onpenenutb GakTOPHYIO HArpy3Ky H cneuucpwmocrb Npu-
3HAKOB X, 2) HAWTH CYMMapHyIO OOLLHOCTb.

3 a.ua gya 3.11. ITo nanHbIM 3amaum 3.3 TpedOyeTcsl ONpeneauTh,
KaKylo JI0JIF0 O0LUei CyMMapHOW AUCIIEPCUH OOBACHAET MEXrpyn-
nosasi (pakTopHasi) AUCTIEPCHs], BKJIaA Kaxaoro ¢akropa B 00LLYIO
UCIIEPCHIO.

3anavwa 3.12. Umelorca nBa HeKOppeanyeMb[x dakTopa co
CleAylOlMUMU Harpy3kamu (tabmn. 3.235).



Tatnuua 3.25

X an aiz

x| 0,40 0,70
X5 0,60 —0,50
X3 —0,30 0,80
X4 0,50 0,40
Xs +10,70 0,50

TpebyeTcst npeobpa3oBaTh (HAKTOPHbIE HAIPY3KHU MyTEM Bpallle-

HUS cucTteMbl KoopauHat Ha 30° (sin 30° = 0,5000, cos 30°
MPOTHB 4YaCOBOM CTPEJIKH.

0,8660)

Janaua 3.13. Umerorcsa cneayoliimue coOCTBEHHBIE BEKTOPBI U
COOCTBEHHbIE 3HAYEHUS KOPPEASLIHOHHOM MaTpulbl (Tabn. 3.26).

Tadnuua 3.26

P P, Iz P,
=I5 2,32 1,74 0,56 1
= 1.7 e — 0,46 —0,17 2

Tpebyercsa onpenenuTh (PakTOpHbIE HArpy3KH a, n npoaecm
npeobpasoBaHUe (HAKTOPHOTO PEUICHUS IYyTEM BpameHHﬂ CUCTEMEI
KoopavHaT Ha 45° (sin 45° = cos 45° = 0,71) npoTHB 4YaCOBOM CTPEJIKHU.

3Janava 3.14. UmeroTcs cneayromme KoapdULIHEHTH KOppe-
asuuu (taba. 3.27).

Tadbnuua 3.27

X; X X9 X3 X4
X X 0,78 0,92 0,86
X 0,78 X 0,67 0,76
X3 0,92 0,67 X 0,82
X4 0,86 0,76 0,82 X

TpebyeTrcst onpenenuTh OBIIHOCTUA U ¢ MTOMOLIBIO KPUTEPUS TPH-
a/i MPOBEPUTH TMIIOTE3Y O HAJIMYUKU OfHOro obiuero gaxkropa.
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3aa4n KJIaCTEPHOr0 AaHAJIN3A

3anayga 3.15. Umerorca cnenyiolle UCXOaHbIe JaHHBIE (TabII.

3.28).
Taonuna 3.28
IpusHak
OGBBKT x1 XZ I3 X4
1 13,8 0,8 68,7 29,9
2 16,0 0,9 61,3 28,3
3 15,3 0,7 51,8 20,6
4 9.9 0,7 32,7 17,9
5 16,8 0,9 60,3 4,0

TpebOyeTcst MOCTPOUTH MATPUILY €BKJIMIOBBIX PACCTOSTHUI MEXIY
00bEKTaMM, CTAHAAPTU3YS NMPUBEICHHBIC NAHHbIE TO 3HAYECHMSAM
CJIEAYIOLIMX OOIMX CPEIHUX M CPEIHEKBANPATUYECKUX OTKJIOHEHUMH

(Tabn. 3.29).
Ta6nnuua 3.29
TTokasarenb X Xy X3 X4
X 13,49 0,79 52,31 22,10
o; 3,02 0,15 15,19 7,50

3anava 3.16. TpebGyerca omnpeaesuTh IPYIIbl OQHOPOMHEIX

00BbEKTOB MO NaHHBIM 3ana4u 3.15. PacyeTbl NpoBeCTH MO LEHTPO-
rpadpM4ecKOMy aITOPUTMY «OJIMXKAMILIEro coceaar.

Jamaga 3.17. Tpebyercsi onpenesMTh TPynmnbl OAHOPOAHBIX
06bEKTOB (KJIACTEPBI) MO LUEHTPOrpadHyYEeCKOMY AJITOPUTMY «Aajlb-
HEro coceaa» 1o JaHHBIM 3agadu 3.15.

3angava 3.18. Umerorca paHHble 0 36 oOBEKTaX, KaXIbId U3
KOTOPbIX TONAPHO XapaKkTEPU3YETCS NMPHU3HAKAMMU X, M X, U X, 1 X,
(Tabn. 3.30). Tpebyercs onpeaeanTsb LEHTPOTPAPHUIECKHUM METOIOM
CYLLECTBYIOLLUME KJIACTEPHI.
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O0p- ITpusHak O6b- ITpu3Hak
CKT | x; | xo | x3 | x4 | S| KT | x [ xp | x3 | x4 | O
1 1,751 5,25 8 16 1 19 528 501 13 7 3
2 2,65 15,50 | 11 15 1 20 15211454 10 5 3
3 1,80 | 447 | 10 6 1 21 6,01 (5,00 12 9 3
4 2,50 | 4,75 | 7 9 1 22 1523423 15 8 |3
5 3,00 | 5,00 | 12 7 1 23 16,004,337 | 14 8 |3
6 3,541 471 | 8 6 1 24 15761392 15 7 13
7 2,82 14221 10 5 1 25 13,501 2,00 8 4 4
8 2,53 14,07 8 5 1 26 (2,77 1,54 4 4 |4
9 2,25 14,04 | 12 16 |1 27 |3,51] 1,40 3 6 | 4
10 2,06 | 3,95 9 8 1 28 14,00] 1,75 7 2 4
11 27513, 75| 9 7 14 29 |[3,03]1,00 8 2 | 4
12 3,241 3,93 | 10 8 1 30 |3,25(0,88 6 3 |14
13 4,14 | 3,52 | 12 11 2 31 3,69 0,49 5 2 4
14 4,62 13,34 | 13 7 2 32 14,20 1,00 7 2 4
15 4,27 | 3,11 | 11 8 (2] 33 (236,01 10 | 14 | —
16 3,78 1 2,92 | 15 6 2 34 (521 1,18] 13 4 | —
17 4251276 | 14 5 2 35 14,75]13,25 ] 11 8 -
18 4,53 12,60 | 14 5 2 36 |3,13] 2,50 7 3 —~

3anmava 3.19. ITo nanHbiM 3anauu 3.18 U3 COBOKYITHOCTH Iep-
BbIX 18 0OBEKTOB BBIIEIUT BTOPOH KJ1acTep, UCMONB3Ys LEHTPOrpa-
duyecknii aJropuTM IMOUCKA OAHOPOIHBIX OOBEKTOB, NMPUHSAB 3a
HAYAJIbHYIO TOYKY KOOpAUHATHI 15-T10 06BbeKTa.

3apgava 3.20. I1o naHHbIM 3aaa4¥ 3.18 U3 COBOKYNIHOCTH BTO-
pbix 18 00beKTOB (00BEKTHI 19—36) BHIIEAUTD TPETHH KJlacTep, NMpU-
HSIB 32 HAYAJIBHYIO TOUKY KOOpPAWHATHI 28-Tr0 OOBEKTA.

3anavua 3.21. Umerorcs cnenyrolume naHHele no 10 oobekram

Tabnuua 3.31

[Tpu- OObekT

3HaK 1 2 3 4 5 6 7 8 9 10
x| 1 JEIENED 1,1 st Eb s e B 1 1
) 2 8 ) 1 5 8 3 4 4 ' 5

TpebyeTcst BbIAENIUTh MHOXECTBO KJIACTEPOB M OOOCHOBATD Ipe/I-
MOYTUTEIbHBIA METOM KJIaCTepU3aAIlUH,

Onepatop 340 000 "KomnaHus "Tf23op" —_—
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