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NabopatopHana pabota Ne 1

Knaccudpumrkaumsa metogom K 6amxKkanwmx cocegen

[lenp — mnporpamMMHas peanu3alus H HCCIEAOBAaHHE CBOMCTB Merojga K

OJIMDKAUIIINX COCEIEN.

3aganue

TpebOyercst pa3paboTaTh MOJEIb MAIIMHHOTO OOYYEHHUSI C HCIOJIb30BaHUEM
Metona K Ommxkanmux coceneit nist CIIIIP o copre pacTeHust «upuc» c I1ENbIO
JnanbHEWIed KiaccupuKaluu Hpuca MO HU3MEPEHHBIM MNpHU3HAKaM, KOTOPBIMU
SIBJISIIOTCSI:

JUTMHA YarienucTukoB (sepal length), cm;
mupuHa yamenuctukos (sepal width), cwm;
mnHa enectkos (petal length), cm;
mupuHa jgenectkoB (petal width), cm;

PaccmatpuBaeTcs Tpu kiacca (copTa) upuca:

® IIIETUHUCTHIN (setosa);
e pa3HoOIBETHHIH (Versicolor);

® BUPrUHCKUH (Virginica).

B maccuBe umeercs 150 mapkupoBaHHBIX (3apaHee pa3MEUEHHBIX TaHHBIX).

1) Ilopkmounte HaOop nannbix sklearn.datasets.load iris k daiiny

MporpaMMBbl yepe3 HHCTpyKuuio from..import.

2) 3arpysure HaOop naHHBIX iris dataset = load iris().

Uccnenyiite naHHble, KOTOPbIE UMEIOTCS B 3arpy>KEHHOM HaOOpe JTaHHBIX,
BBITIOJIHUB KO/JI

print(iris_ds.keys())

Br1 monyunte crimcok kirouer cioaps. Jlanee uccienynre Kakue JAHHBIE
MMEIOTC 110 KJI04aM CJIOBApsi, HAIPUMED, MOKHO BBITIOJIHUTH KO

print(iris_ds['target names'])



3)

4)

S)

6)

7)

Hcnone3ys ¢yHkumioo train test split() TtpeOyerca pasgenurs
MapKUpPOBaHHBIE JaHHBIE HA J[Ba cMCKa: oOyyaromuit Habop (75% 3anuceit)
Y TE€CTOBBIN (KOHTPOJIBHBIN) HabOp (25% 3anuceit).

st oOydeHus: MOJENH, PeATM3YIOIUA anroput™M K OJmKallux Cocenew,
HEOOXOOMMO  HCHOJb30BaTh Meron f£it () DK3EMIUIApAa  Kjacca
KNeighborsClassifier.

Uccnenyiite mpaBUIbHOCTh MOJYYEHHON MOJEIN MAITUHHOTO O0y4EeHUS JIst
Pa3IMYHOTO KOJUYECTBA TOJIOCYIOIINX COCEIEH, HCTIONB3YsI METO/ score ()
DK3eMIUIsIpa  Kjacca KNeighborsClassifier. Pexomenayercs
HCMOJIB30BaTh CIEIYIONINE KOJMYECTBA ITOJOCYIOIIMNX COCENEH:

1, 10, 20, 30, 40, 50, 60, 70, 80, 90, 100, 110

[TocTpoiiTe rpaduk 3aBUCUMOCTH BEPHOCTU MOJEIH MAIIMHHOTO O0yYeHUS
OT KOJIMYECTBA MPUHUMAIOIINX YYACTHE B TOJIOCOBAHUU COCENIEH

BEpPHOCTb

KONMYeCcTBO coceaen

3aHOBO OOy4yuTe MOJAENb, HO YyXe€ Ha (UKCUPOBAHHOM KOJIMUECTBE
rOJIOCYIOIIUX COCENEH, JAIOUIUX XOPOIIYIH) BEPHOCTh MOJEIH MAIIUHHOIO
oOyueHus.

[IpoBeppTe paboTy MOJENM MAIIMHHOTO OOy4YeHUsS Ha KaKux-I10o
MIPOM3BOJIBHBIX 3HAYCHHUSIX ITPHU3HAKOB, HO B3STHIX B IIpe/iesiax HaOIr01aeMbIX
3HaueHuM (cMm. Tabm. No 1.1)



8)

)
2)
3)
4)

S)

6)

Ta6muma Ne 1.1. CrarucTuyeckue 3Ha4€HUN MPU3HAKOB

MpusHak, cm Min Max CpepHee

sepal length, sl

4.3 7.9 5.84
(0nuHa Yawenucmuka)
sepal width, sw

2.0 4.4 3.05
(WupuHa Yyawenucmuka)

etal length, pl

. S0l 1.0 6.9 3.76
(0nuHa nenecmka)
petal width, pw

0.1 2.5 1.20
(wupuHa nenecmka)

JlocTaTOYHO MOJIYYUTh JBA PA3IUYHBIX pe3ysbTaTa, IPU ATOM cOOJroAaiTe
dhopMaT BXOAHBIX HaHHBIX S|, sw, pl, pw:

new_sample = [[6.5, 3.9, 5.3, 2.2]]

Jlnst BBITIOHEHUS KiaccU(PUKAIMU HaOII0/1aeMOro 00bEeKTa HMCHOJIb3yHTe
Mmeton predict () sk3emiuisipa kniacca KNeighborsClassifier

>> O6paseln, OTHOCUTCS K KJlacCy MpMcCOB: "BupruHckum"

JlopaboTtaiiTe mporpamMmMy g0 pado4Yero KOHCOJBHOTO TIPUIIOKEHHUS C
MIPEUIOKCHUEM ITOJIb30BaTEII0 BBECTH 3HAUCHMS MPHU3HAKOB, HA OCHOBAHHH
KOTOPBIX MOJIH30BATEIh MOJYYUT OTBET O COPTE MpHCA.

[Ipu 3TOM ClieyeT y4ecTh, UTO MPH 3aIyCKe MPOTpaMMbI 00ydaeTcss MOJICIb,
a 3aTeM BBITIOTHICTCS IIHKJI B3aUMOJCHCTBUS C MOJIH30BATEIEM — HE HYKHO
MOJIeNTb 00yYaTh MPH Ka)KIOM BBOJIE TIOJIb30BATENIEM HOBBIX JTaHHBIX.

Otuet mo madopatopHoit padote Ne O1.

TUTYJIBHBIN JIUCT;

e 1abopaTopHOM PabOTHI;

JUCTUHT 3aKOHYEHHOMU MPOTPaMMBI;

rpaguK 3aBUCUMOCTM BEPHOCTH MOJIEIM MAIIMHHOTO OOy4eHUsi OT
KOJIMYECTBA MPUHUMAIOIINX YYaCTHE B TOJI0OCOBAaHUU COCEIEH;

KOHCOJIbHBIE PE3yJIbTaThl pa00Thl MOJIEIN MAIIMHHOTO OOYUYEHUS HAa KaKHUX-
au00 TMPOU3BOJIBHBIX 3HAYEHHUAX IMPU3HAKOB, HO B3SATHIX B IIpejaesiax
HaO0I10JaeMbIX 3HAUCHHUI;

BBIBOJIBI.



NabopatopHan paboTta Ne 2

JINHENHbIN MYNbTUKNACCOBbLINA KnaccupuKaTop

[{ess — mporpaMmHas peain3anus U UCCIEIOBAHNE CBOMCTB JUHEUHBIX MOJEIIEHN
MAaIlIMHHOTO OOyYeHUs JUIsl MYJIbTUKIACCOBOM KilacCU(UKAIMU HA OCHOBE METOJa
OTNIOPHBIX BEKTOPOB.

3aganue

TpebOyercst pa3paboTarh JUHEHUHBIN MYJIBTHUKIACCOBBIA KilacCU(UKATOP AJIs
pasnenieHnsi 00BEKTOB Ha TPU KJIacca UCTOJb3Ys JTUHEUHYIO MOJIeNlb, OCHOBaHHYIO
Ha METOJI€ OMOPHBIX BEKTOPOB. /(151 BBHIMOTHEHUS] AJAaHHON MPAKTUYECKOM pabdOThI
MOTPEOYIOTCS Cheaytole ONOINOTEKHU:

¢ numpy,

e matplotlib;
e sklearn;

e pandas.

Jluneiinass MoJienb, OCHOBAaHHAs HA METOJE OMOPHBIX BEKTOPOB, BBITIOJIHSET
oOyuyeHre T0 3apaHee pa3MEYeHHOMY HaOOpy AaHHBIX, TO €CTh 3TO MAIlMHHOE
00y4EeHHE C YUUTEIIEM.

1) 3arpy3utre nannbsie B (opmare CSV B 00bekT pandas.DataFrame,
ucnons3ys Meron pandas.read csv () wu3 ¢aina pr_linear_data.csv
(daiin MOXKHO B3SITh y MPETOIaBATENS).
®opmat (daitna umeer cieayrmui Buj (pa3aeauTenab TaHHBIX — CHUMBOJ

\\t/ ):

X1 X2 vy
-7.7 -84 2
55 07 1
-3.0 96 O
60 06 1
-6.5 -63 2
36 14 1
-2.2 100 O



To ects B (ailsie comepkuTcs cneayromas uHpopMaIus:

® 3HaueHUA MpHU3HAKOB 00BekTa X; U X,, (KOTOpbIe TaKXke SBISIOTCA
KOOpAMHATAMU IByMEPHOTO MPOCTpAHCTBA. [{151 BO3MOXXHOCTH BU3yaJIbHOTO
KOHTPOJISI  pabOThl  JUHEHMHOrOo  KjJaccHpUKAaTOpa paccMaTpUBaETCs
JIBYMEPHBIN Cy4ail);

e wMerka knacca y € {0,1,2}.

Ha pucynke 2.1 nokasan rpaduk cuuTaHHbIX JaHHBIX U3 (aiina pr_linear_data.csv.

10.0 4 Knacc 0% .’..o. o
' o °
o WO *
7.5 N %
5.0 Q<§?’ %%\}‘Q 1
VT acc
& & S .
2.5 1 w \5‘0 ] X x Xy X
o 7 P XA X
x O I &> x% X x
0.0 <§ o§</ X
O Q¥
—2.5 1 Q<°
—5.0 - Knachv v
vy v
—7.5 1 vvvvv v
B L

X1

Puc. 2.1 — I'paduk cuntanHbiX 1aHHbIX U3 (aiina pr_linear_data.csv

2) Pazpenute nonydeHHsli pandas .DataFrame Ha MacCUB NMPU3HAKOB X U
MacCHB METOK KJIaCCOB Y.

3) Brimmonnute oOyuenune o0bekTa sklearn.svm.LinearSVC - nuHelHas
MOJIeIb, OCHOBaHHAsI METOJI€ OMTIOPHBIX BEKTOPOB.

4) OtoOpa3uTe peuraroiine rpauilsl (puc. 2.2), pa3aesionme 00beKThl Ha TPU
KJ1acca.
J171s1 TOr0 HEe0OXOUMO MOTYUYHUTD:

e MaccuB KOIPPUIMEHTOBW = [Wo W1 W2 (3TOT MacCHB XpaHUTCS
B cBOMcTBe coef oObekTa sklearn.svm.LinearSVC);



MaccuB w umeer cneayrouuii popmar

w;[0] w;[1]
Knacc 0 0,12 -1,17
Knacc 1 -2,32 -0,34
Knacc 2

® CIHCOK KO3(PHUIIMEHTOB CMELIECHUIN ISl PEIIAIOIINX TPAaHUI KaXI0r0
wiacca O =[9y Y; U] (cBoiictBo intercept  oObekra
sklearn.svm.LinearSVC).

Pemraroniast rpanuiia BIYUCISETCA 1O chaeayronei popmye:

Xy = _Wi[o] *Xinew T 9; (2.1)
wi[1]
rae  X,; — i-ag pemaroliasi rpaHulLIa;
w;[jl — j-s1it (j = 0, 1) BecoBoii K03 HHUIMEHT IS (-0 perraromiei
TPaHUIIbI;
¥;  —xo3(hPUIMEHT cMelIeHus [-0i peliaronieil TpaHuIlbI.

Ha pucynke 2.2 mokazaH mpumep OTOOpaKEHHUSI PEIIAIONIUX TPaHUIl AJis
KaXXJI0r0 U3 KJIACCOB OOBEKTOB

Pemaronye rpaHuip
JUIS KasKIOoro Kjacca
00BEKTOB

Knacc 0 ..: @
@

sz

Knacc 2

|
gu®
m .I
1]
>
X1

Puc. 2.2 — [Ipumep oToOpakeHUs PEMIAIOIUX TPAHUI] IS KAX0TO
U3 KJIACCOB OOBEKTOB
5) 3anaiite Tpu TECTOBBIX O0BEKTA JIJISl KAXKIOW U3 pa3MEUYeHHbIX o0nactel (3To
MOKET OBITh OJJUH OOBEKT Y KOTOPOro OYIyT MEHATHCS 3HAYEHUS IPU3HAKOB)
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)
2)
3)
4)

S)
6)

U 3arpy3uTe €ro B JIMHEWHBIN Kiaccudukatop (Meron predict ()
DK3eMILIsSIpa Kj1acca sklearn.svm.LinearSVC). BriBegute
MOJIYYEHHBINA OT JIMHEHHOTO KJIaccu(ukaropa Kiacc B KOHCOJb U TPOBEPHTE
pe3yabTar no rpaduxy (Heo0X0IUMO TECTOBBIN OOBEKT BHIBECTU Ha TpaduK).

Otuet mo madopatopHoit padote Ne 02.

TUTYJIBHBIN JIUCT;

e 1abopaTopHO PabOTHI;

JUCTUHT 3aKOHYEHHOMU MPOTPaMMBbI;

rpadMKi C PaCIOJOKEHHBIMH O0BEKTaMH (KOTOphIE OBUIM CUYWTAHBI U3
daitna), pewarowumu epanuyamu (eciu 603mM04CHO) U TECTOBBIMU 00BEKTAMHU
JUTSL K&XKJIOTO OTAEIBHOTO Cly4dasi TECTUpOBaHus (cM. puc. 2.3);

KOHCOJIbHBIE PE3YIbTAThl PAOOTHI MOAEIHM MAIIMHHOTO 00yuenus (puc. 2.3);
BBIBO/IBI.

@y ®
@
@ @
X, A
®
°6®
e, @
o ® o*o.
[ o
" "] Tecrosstii
|
= ] - 00BEKT
>
X1

>> O6beKT OTHOCUTCA K Knaccy: "Kpyr*KKkos"

Puc. 2.3 — IIpumepHslii BUj pe3yabTaTOB padOTHI MPOTPaMMbl MAIIIMHHOTO

o0yueHus knaccudukan oObeKTOB
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MpakTnyeckas pabota Ne 3

Knaccudpumkauma Ha ocHoBe SVM ¢ rayCCOBCKUM AAPOM

I[lenrp — mnporpamMHas peanu3alus MW HUCCICIOBAaHHE CBOMCTB MOJEIH
KJ1accupUKaluu 00HEKTOB METOIOM OMOPHBIX BEKTOPOB C TaAYCCOBCKUM SIIPOM.

3aganue

Tpebyetcst pa3paborarh KiaccupukaTop sl pa3aeieHus 00bEKTOB Ha KJIacChl
UCITOJIB3YS MOJIeTTh MAITUHHOTO 00YYEHUST HA OCHOBE METO/1a OTIOPHBIX BEKTOPOB C
rayCCOBCKUM  siipoM. J[7s BBITIONIHEHWS] JaHHOW TPAKTHYECKOW pabOTHI
MOTPEOYIOTCS Cheaytole ONOINOTEKHU:

¢ numpy,

e matplotlib;
e sklearn;

e pandas.

Mogenb, OCHOBaHHAas Ha METOJE OMOPHBIX BEKTOPOB C SAPAaMH, BBITIOJTHSET
oOyuyeHre T0 3apaHee pa3MEYeHHOMY HaOOpy AaHHBIX, TO €CTh 3TO MAalIMHHOE
00y4EeHHE C YUUTEIIEM.

1) 3arpy3ute panubie B ¢opmare CSV B 00bekT pandas.DataFrame,
ucrones3ys Meron pandas.read csv() us ¢aina pr_svm_data_2.csv (daiin
MO>KHO B3SITh y TMPEIIOAaBaTEN).

®opmat (daitna umeer cieayrmuil Buj (pa3aeauTenab NTaHHBIX — CHUMBOJ

\\t/ ):
X1 X2 vy
02 -38 1
00 -40 1
1.3 08 O
06 26 O

11



To ects B (ailsie comepkuTcs cneayromas uHpopMaIus:

e 3HaueHUs NPHU3HAKOB o0bekTta X; M X,, (KOTOpbIE TaKXKe SBISIOTCS
KOOPJIMHATAMH JBYMEPHOIO IPOCTPAHCTBA. JIJIsT BO3MOKHOCTH BH3YaIbHOIO
KOHTPOJISL pabOTHI SIEPHOTO KiIacCH(PHUKATOpa pacCMaTPUBAETCS IBYMEPHBII
ciyuai);

e wMerTKa Kiacca y € {0,1}.

Ha pucynke 3.1 mnoka3an Trpaduk CUMTAHHBIX JaHHBIX U3 (pailna
pr_svm_data_2.csv.

X1

Puc. 3.1 — I'paduk cuutaHHBIX JaHHBIX W3 (aitna pr_svm_data_2.csv

2) Paznenute nonyueHHsli pandas .DataFrame Ha MaccUB MpPU3HAKOB X U

MaCCHUB MCTOK KJIaCCOB Y.

3) Beinosninute o0y4yenue oobekta sklearn. svm. SVC - MOJIe]Ib, OCHOBAaHHAs
Ha METOJIe OMOPHBIX BEKTOPOB C mapamerpoM kernel='rbf' ('rbf'-
rayCCOBCKOE€ fJIpO0).

4) BeinosHUTE TPOBEPKY pabOTy MAUTMHHONW MOJIETU HA TPEX TECTOBBIX
JAHHBIX:

a. X; ={-04 1,65};
b. XII = {0,6 2,4‘5},
C. XIII == {_0,32 _1,6}

12



BriBenute mporHO3, MAaHHBIN MANIMHHBIM KJIaCCU(UKATOPOM B KOHCOIbh U
rpauKy, TOATBEPKAAOITUE TPABUWIbHYIO KIIaCCU(PUKAIUIO (CM. PUCYHOK 3.2).

4 -

MawnHHasa Mopesnb OTHOCUTbL 00bekT K knaccy M 1

Puc. 3.2 — Pe3ynbTaT paboThl MallIMHHOTO KJaccU(UKAaTOpa Ha JaHHBIX U3 (paiina
pr_svm_data_2.csv

Otuet mo madopatopHoit padote Ne 03.

1) TUTYNBHBINA JUCT;

2) 1enu 1a00paTOpHOM PabOTHI;

3) JUCTUHT 3aKOHUYEHHOU MPOrpPaMMBI;

4) rpaduku ¢ pacrnoyOKEHHbIMU OOyYarOUUMH OOBEKTAMU U TECTUPYEMBIMHU
oobektamMu X;, X;; u Xj; C COOTBETCTBYIOLIMM BBIBOJIOM pe3yJibTaTa
KJ1Iaccu(UKaIMU B KOHCOJIb (7151 IpUMepa cM. puc. 3.2);

5) BBIBOJBL.
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MpakTnyeckan pabota Ne 4

KnaccnduKauma Ha ocHOBe pellaloLlero aAepesa

[lenb — mporpamMmHas peaqu3alusi W HMCCIEAOBaHUE CBOWCTB MOJENU
KJ1accuuKauu 00HEKTOB METOIOM JIepEeBa PEIICHHUS.

3aganue

Tpebyetcst pa3paborarh KiaccupukaTop sl pa3aeieHus 00bEKTOB Ha KJIacChl
UCIIOJIB3YsI MOJEJIb MAIIMHHOTO 00YUY€HHsI Ha OCHOBE METO/Ia PELIAIOIIETO JIepeBa.
JIisi BBITIONHEHUS JaHHOM MPAKTUYECKOW paboThl MOTPEeOYIOTCS Cleayrolue
OMOIMOTEKU:

e matplotlib;
e sklearn.

Mogenb, OCHOBaHHAasI HA METOJIE PEIIAIOIIETO AEPEBa, BHITIOIHSAET 00yUEeHHE IO
3apaHee pa3MEUYeHHOMY HA0Opy JaHHBIX, TO €CTh 3TO MAaIllMHHOE OOy4YeHUue ¢
YUUTEIEM.

1) ITonkmrounte HaObop nanHbiX sklearn.datasets.load iris k Qaiiny
MporpaMMbl yepe3 UHCTPYKIuio £rom..import.

2) 3arpysure HaOop naHHbIX iris dataset = load iris (). naHHble
0 pa3Mepax JIeTIeCTKa, YalIeIUCTUKA U O COpTax UpHca.

3) Jns oOydeHus pemiaromiero jaepeBa KiaccU(pUKAIMU HCIOIb3YUTE Kiace
sklearn. tree.DecisionTreeClassifier.

4) Onpeaenute TIyOMHY PEIIAONIETO JIepeBa, KOTOpasi HOKHA yAOBIETBOPSIT
CJEAYIOIIUM TPEOOBAHUSIM:

e ryOuHa JepeBa AOMKHA ObITh KaK MOKHO MEHBIIEH;
® BEPHOCTh MOJIEIM MAIIMHHOTO OOYYEHHUs Ha TECTOBOM Ha0Ope JIaHHBIX
JIOJKHA OBITH HANOOJIBIIEH.

OnpenenuTs TIyOWHY peIIAIONIETO JiepeBa Jydlle MOCTPOUB rpadux
3aBUCUMOCTH BEPHOCTU MOJIEIN MAITMHHOTO O0Yy4YEeHUs PEIIAIOIIETo AepeBa OT €ro
rIyOMHBI Ha TECTOBOM Habope JaHHbIX (cM. pucyHok 4.1), myist Toro 4ToObl
pasziesieHre pa3MEUeHHbBIX JaHHBIX Ha 00yYarolire U TECTOBbIE ObLIO OJHUM U TEM
ke, JUIS Pa3IMYHbIX 3alyCKOB MPOrpamMMbl, HEOOXOIMMO MPU HHUIHUATU3ZAIUU
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sk3eMIusApa kilacca DecisionTreeClassifier kiiacca 3anarh mapamMeTp
random state paBHBII KaKOMY-THO00 (PUKCHPOBAHHOMY YHUCITY.

L.

\ Hanbonblas BepHOCTb

npu HauMeHbLUEen rnyouHe

BepHocTb
Moaenu

>

5 my6wuHa
AepeBa

P -

Puc. 4.1 — 3aBucuMOCTh BEPHOCTH MAIIIMHHON MOJIEJIM PELIAIOIIETO AEpPEBa
OT €ro ITyOuHBI

5) IlpoBepbTe paboTy MOAENM MAUIMHHOTO OOYyYEHHUS Ha KaKux-In0o
MPOU3BOJIBHBIX 3HAYCHHUSAX MPU3HAKOB, HO B3ATHIX B Tpeaeiiax HaOII0aeMBbIX
3HaueHu# (cMm. Tabm. Ne 1.1, mpaktuyeckas padora No 1).

JlocTaTOYHO MOJAYYHUTH ABA PA3JIMUHBIX PE3yibTaTa, MPU 3TOM COONIOANTE
dhopMaT BXOAHBIX TaHHBIX S|, sw, pl, pw:

new_sample = [[6.5, 3.9, 5.3, 2.2]]

Jlnst BbITIOTHEHUS KiaccUPUKAIMU HaOII0/1aeMoro 00bEeKTa HMCHOJIb3yHTe
Mmeron predict () sk3emiuisipa kiiacca DecisionTreeClassifier

>> O6paseln, OTHOCUTCS K KJlacCy MpMCOB: "BupruHckmum"

6) Hccnenynre pabory wMeroma sklearn.tree.plot tree()
(motpelyeTcs MNOAKIIOUUTL OuOIMOTeKY matplotlib, Tak KkKak MeTOJ
sklearn.tree.plot tree() MOJIb3yeTCS  CpeACTBaMH  OMOJIMOTEKHU
matplotlib). Meron plot tree () mo3BoiseT BU3YaNM3MPOBATh JEPEBO
pemieHnid, mnoiy4yeHHoe KinaccoM DecisionTreeClassifier. Meron
plot tree() coxpaHseT pUCYHOK PEIIAIOIIETrO AepeBO B (hopmare *.png.
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Brinonnute BU3yanu3anuio aepesa s riayouH aepesa: 2, 3, 4, 6 (cM. npumep
Ha pUCYHKe 4.2).

node #0
petal width (cm) <= 0.8
gini = 0.665
samples = 100.0%
value = [0.33, 0.304, 0.366]
class = virginica

gini = 0.153
samples = 32.1%
value = [0.0, 0.917, 0.083]
class = versicolor

Puc. 4.2 — IIpumep Bu3yanusanuu JepeBa peleHAN
JUTsl T1yOUHBI 2

Kak BbI mymaete mouemy periaroiiee AepeBO sl TIyOuH 4 U 6 BBITJISIAUT
OIMHAKOBO?

Otuer no npakTuyeckoi padote Ne 04.

1) TUTYNBHBINA JUCT;

2) uenu nabopaTopHO pabOTHI;

3) JAMCTHUHT 3aKOHYEHHOH MPOTPaMMBIL;

4) rpa¢uk 3aBUCUMOCTU BEPHOCTH MOJEIHN MAIIMHHOI'O 00YUYEHUs PEIAIOIIEro
JiepeBa OT ero riryounsl (cM. puc. 4.1);

5) KOHCOJIbHBIE PE3yJIbTAaThl PA0OTHI MOJIEIN MAITMHHOTO O0y4YEeHUSI Ha KaKUX-
7100 MPOU3BOJIBHBIX 3HAUEHUSX MPU3HAKOB, HO B3SATHIX B MpeAeax
HaOII0JaeMbIX 3HAUCHHI;

6) rpaduk Bu3yanu3alyy pelIaonIero aepena i 3aaHHbIX TIyOUH (CM. puUC.
4.2);

7) BBIBOJBI.
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