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1. ITacmopT KOMILIEKTA OLIECHOYHBIX CPEACTB

1.1 Ob6aacTh NpUMEeHEeHUS KOMILJIEKTA OLIEHOYHBIX CPe/CTB

KonTtpoawsHo-onieHounbie cpeacta (KOC) npeaHazHadyeHbl ISl KOHTPOJIS U
OIICHKH O00pa30BaTeNIbHBIX JOCTUKEHUN OOYy4YaroIIMXCsA, OCBOUBIIHUX MPOTPAMMY
yueoHoi nuctumuirmHbel OI1.10 YucineHHbie METOIBI.

KOC Bxit04aroT KOHTPOJIbHBIE MAaTepUaIbl JJIsl TPOBEACHUS IPOMEKYTOUHOM
atrectanuu B popMme 1udPpepeHnpoBaHHOTO 3a4eTa.

KOC pa3paboran Ha ocHOBaHHH paboveil mporpaMmbl y4eOHON IUCHUTIIHHBI
OI1.10 YuciaeHHble METOIBI

1.3. Heaun u 3apaum y4eOHON NUCUUIUIMHBI — TPeOOBaHUSA K pe3yJbTaTaM
OCBOCHUA MPOrPaMMBbI:

B pesynpraTe OCBOCHHMS Y4EOHOM JUCHUIUIMHBI OOYYArOUTUHCS HOJIKEH
YMeTh:

VY1 ucnonb30BaTh OCHOBHBIE YMCIIEHHBIE METObI PEIICHUS] MAaTeMaTUYECKUX
3aja4;

VY2 BpIOMpaTh ONTUMAJIBHBIA YMCIICHHBIN METOJI JJIsSl PEIIEHUs TTOCTaBISHHON
3aJ]auu;

V3 naBaTth  MaTEMAaTHYECKHWE  XAPAKTEPUCTUKU  TOYHOCTH  MCXOJHOM
nH(OpPMAITUHU U OLICHUBATh TOYHOCTH MOTYUYEHHOTO YUCICHHOTO PEIICHMS;

VY4 pazpabaTsiBaTh AJTOPUTMBI u MPOrpaMMBbl JUIS pelIeHus
BEIYHMCIIUTEIBHBIX 3a7a4, YYUTHIBas HEOOXOJAMMYI TOYHOCTh IOJy4aeMOro
pe3yJibTara.

B pesynpraTe OCBOCHUS Y4YEOHOW IUCIUIUIMHBI OOYYAIOIMIUICS JTOJDKCH
3HATD:

31 meroapl XpaHEHUS YUCENI B TAMSITA JJIEKTPOHHO-BBIYUCIUTEIBHON

MairHbl (1anee — 9BM) u nelicTBUS HaJl HUMH, OLICHKY TOUHOCTH BBIUYHUCIICHH;

32 METOIbl PENIEHUs] OCHOBHBIX MaTEMATUUYECKUX 3ajJa4 — UHTETPUPOBAHMUS,

nudepeHupoBaHys, pelIeHNs JUHEHHBIX U TPAHCIEHJCHTHBIX YpPaBHEHUU H
CHUCTEM ypaBHEHHU ¢ moMouipio DBM.

[Ipodeccuonanpabie (IIK) u  ob6bmme (OK) koMmereHUMH, KOTOpbHIC
AKTyTM3UPYIOTCS TIPU U3yUYEeHUN YI€OHON AUCITUTUTHHBL:

OK O1. Boibupates cmocoObl  pemieHUs 3amad  MpodeccroHalbHOM
NESITEIbHOCTH, TPUMEHHUTEIBHO K Pa3IMUYHBIM KOHTEKCTaM.
OK 02. OcyuiecTBIATh MOUCK, aHATU3 U MHTEPIIPETALNIO HH(POPMAIIH,

HEOOXOMMOM I BHIIOTHEHHS 33424 IpOo(eCCUOHATBLHON AeSITENbHOCTH.

OK 04. PaboTtaTh B KOJJIEKTUBE U KOMaH/e, 3)(PEeKTUBHO B3aUMOICHCTBOBATh
C KOJlJIeTaMH, pyKOBOJICTBOM, KJIUEHTaMHU.

OK 05. OcyuecTBiaiATh YCTHYIO W MNUCBMEHHYIO KOMMYHHKAIMIO Ha
rOCyIapCTBEHHOM SI3bIKE€ C YYE€TOM OCOOEHHOCTEH COLMAIbHOTO U KYJIbTYPHOTO
KOHTEKCTA.

OK 09. Mcnonb3oBath nHGOPMAIIMOHHBIE TEXHOJIOTHU B PO eCCHOHATIbLHON
NEeSATETbHOCTH.



OK 10. TIlomb3oBatbcs  mpodhecCHOHATBHOM
roCyAapCTBEHHOM U MHOCTPAHHOM SI3bIKaX.

[IK 1.1. ®opmupoBaTh anropuTMbl pa3pabOTKH MPOTrpaMMHBIX MOAYJEH B
COOTBETCTBUM C TEXHUYECKUM 3a/IaHHEM.

I[IK 1.2. PazpabarbiBaTh NpOrpaMMHbIE MOAYJIH B COOTBETCTBHHM C
TEXHUYECKUM 3a/IaHUEM.

[IK 1.5. OcyuiecTBAsTh pepakKTOPUHT U ONTUMHU3ALNIO IPOrPAMMHOTO KOJIA.

IIK 3.4. IIpoBOAUTE CpAaBHUTENbHBIA aHAIU3 MPOTPAMMHBIX MPOAYKTOB H
CPEICTB pa3pabOTKHU, C LEIbI0 BBIABICHUS HAWIYUIIEro pPEIIeHUs COTJIACHO
KPUTEPUSAM, OTIPEACICHHBIM TEXHUYECKUM 3aJaHHEM.

[IK 5.1. CoOupatb wuCXOAHBIE [aHHBIE IJs pPa3pabOTKH MPOEKTHOMN
JOKYMEHTAIlMU Ha UH)OPMALIMOHHYIO CUCTEMY.

[IK 9.2. Pa3pabarbiBaTh BEO-IPUIIOKEHUE B COOTBETCTBHUU C TEXHUYECKHUM
3a/1aHHEM.

IK 10.1. O6pabaThIBaTh
MH(OPMAIMOHHBIA KOHTEHT.

I[IK 11.1. OcymectBasaTe cOop, 00pabOTKy W aHaiu3 UHPOpMAIUU s
MPOEKTUPOBAHUS 0a3 TaHHBIX.

NOKYMEHTAlluel  Ha

CTaTUCTUYECKUU u JTUHAMUYECKUN

Ilnanupyembie
NPOrpamMMmsl

JIP 4. IlposiBastomnii 1 AEMOHCTPUPYIOIIMI yBa)XEHUE K JIOASAM Tpyna,
OCO3HAIOIIMN IIEHHOCTh COOCTBEHHOTO Tpyna. CTpeMsmuiicss kK GOpMHUPOBAHUIO B
CETEeBOW CpeJie TUYHOCTHO U MPO(PECCHOHANBHOIO KOHCTPYKTHUBHOTO «IIH(PPOBOTO
cuenay.

JIP 10. 3ab6oTsmuiicss 0 3aIUTe OKPYXKAIOIMIEH Cpe/ibl, COOCTBEHHOU M Uy>KOH
0€301MacHOCTH, B TOM YHCIie UPPOBOIA.

JMYHOCTHbIE  pe3yJbTaTbl  OCBOEHUSI  padoyei

1.3 Pe3yabTaThbl 0CBOCHUSA YUEOHOM TMCIUTIIUHDI,
nojJie;kaiime npoBepke

HanmenoBanue tem Konpt CpenctBa KOHTPOJIS U CpenctBa KOHTPOJIS U
ymenuii (Y), OIICHKH PE3YJIHTATOB OIICHKH PE3YJIhTaTOB
3HaHui (3), o0yJeHus oOy4eHus
JMYHOCTHBIX B paMKax TeKyulei B paMKax
pe3yNIbTaToB arTrecTaluu NPOMEKYTOYHOM
(JIP), (HOMeEp 3a/aHms) arrecTauuu
(hopMUPOBaHUIO (HOMED
KOTOPBIX 3aJ1aHUs/KOHTPOIBHOTO
CIOCOOCTBYET BoIpoca/
3JI€MEHT HK3aMEHALIMOHHOTO
MIPOTPAMMBI ouiera)
Tema 1. DaeMeHTHI Vi-4 I13 Ne3 [13 Nel-14
TEOpHHU 31-2 KB Nel-6
MOrpenHoCcTel JIP 4,10
Tema 2. V14 13 Ne6 I13 Nel5-25
Ipubdan:kéHublIe 31-2 KB Ne7-16




pelieHust JIP 4,10

aJredpanyecKnux u

TPAHCLEHIeHTHBIX

YPaBHEHHUil

Tema 3. Pemenue Vi-4 13 Ne9 13 Ne26-30

CHCTEM JIMHEMHBIX 31-2 KB Nel7-21

ajnredOpanyecKkux JIP 4,10

YPaBHEHHUil

Tema 4. Vi-4 13 Nel2 13 Ne52-57

HNHaTepnonuposanue 31-2 KB Ne22-23

U JIP 4,10

IKCTPANOJIHPOBAHNUE

byukumii

Tema 5. Uncennoe Vi-4 I13 Nel5 I13 Ne31-40

HHTErpUPOBaHUE 31-2 KB Ne24-28
JIP 4,10

Tema 6. Uncsiennoe Vi-4 I13 Nel6 I13 Ne41-51

pelieHue 31-2 KB Ne29-32

O00OBLIKHOBEHHBIX JIP 4,10

auppepeHuaIbLHBIX

YPaBHEeHU

2. KoMIJIEKT O1I€HOYHBIX CPEICTB JJIM TeKyIlleil aTTecTaluu
2.1. IlpakTnueckue 3aganus (I13)

I13 Ne3 AGcostoTHasE U OTHOCUTEIbHAS IOTPEITHOCTH

3aganme 1. BpIYHMCIUTH OTHOCUTEIBHYHO TOTPEIIHOCTh YHCIIA X = 2.5732,
3aJJaHHOTO BCEMH CBOMMH BEpHBIMH IPpamMu B CTpOroM (Yy3KOM) CMBICIIEC.
AOGCOTIOTHAS! IOTPENTHOCTh A(X )= 0.00005.

3amanme 2. OKpyrauTh umcno X = 2.5732 g0 3 3Havammx 1mép, HaiTH
a0COJIOTHYI0O M OTHOCHUTEIBHYIO TMOTPEUTHOCTH TIOJYYCHHBIX MPHUOIMIKEHUH.
[{uper BEpHBI B IIUPOKOM CMBICIIE.

3apanme 3. Yucno x, Bce MUGPBI KOTOPOTO BEPHBI B CTPOTOM CMBICIIE, OKPYTJIUTh
n0 Tpex 3Havammx wuop. Jud nomydeHus uuMcna x;xx  HAWTH OPENETbHYHO

aOCOJIIOTHYIO M MIPENebHYI0 OTHOCUTENIbHBIE TIOTPEITHOCTH B CTPOTOM M HIMPOKOM
cmbicne. B 3anucu ymncna x, yka3aTh KOJWYECTBO BEPHBIX LU(p MO aOCOIIOTHON U

OTHOCHUTEJIBbHOMN MNOTPEMIHOCTH (B CTPOrOM U HIUPOKOM CMBICIIE).

Homep X Z a b c
3adaHUusA
ab—4c
1, 3,4256 +3b 12,72 0,34 0,0290
In(a)

2, 0,5789 a-ig®) 3,49 0,845 0,0037
13¢+bH

3. 112,45 lnb(b—”) 0,0399 4.83 0,0721
—dac




Homep X Z a b c
3adaHUsA
4, 0,1385 b-sina 3,672 4,63 0,0278
a+3c
5. 23,394 w 124734 | 0346 0,051
a —

[13 Ne6 Pemenune anredpanyeckux U TPAHCUEHACHTHBIX ypaBHEHUU
METOJAaMHU XOPJ U KaCaTEIbHbBIX
3aganue 1. YTOUHUTH KOpHU ypaBHEHHS €0S(2X)+x-5=0 MeTO0OM KacaTeIbHBIX C

TouHOCTRIO 710 0,00001.
3aganue 2. TpeOyercs  yTOYHUTH KOPHHU  ypaBHeHUA  cos(2x)+x-5=0
KOMOMHUPOBAHHBIM METOZI0M ¢ TouHOCTHIO 70 0,00001.

I13 Ne9. Meton 3eiinens
3amanue 1. TpeOyercs HaliTH penieHNe CUCTEMBI ¢ TOUHOCTHIO £=0,001.

xl +5x2-x3=2
x1 2-x3=-1
2x1-x2-3x3=5

3aganue 2. Metonom 3eiaenst pelmuTh CUCTEMY ¢ TOYHOCThIO € = 10-3:

209 +LIx 4205 + 09, = 2170,
LIz 1212%, 1 L3, | 23, = 2746,
21k +15x, —128x, +13x, = 23.76.
095 4+ 255, +13x,+321x, =4972

[13 Nel2. HaxoxneHne HHTEPIOJISILIMOHHBIX MHOTOUJIEHOB CIUIAHAMM.
3ananue 1. O6beM | Kr MeTaHa U3MEHSETCS B 3aBUCUMOCTU OT JaBieHUs npu 1 =
273 K caemyromum obpazom [4]:

P, [la 0,960*%10° |0,750*10° |0,360*10°
V.M 1,477 1,891 3,939

5
Omnpenenuts 00beM 1 kr MeTana nipu gasienun P = 0,830 « 10° Ila.
PemmTh ¢ momotibio KyOUUeCcKo# CrlaitH-uHTEPIOISAIUH.
B npuBeneHHOM BbIlIe TpUMepe HAUTH KOADPUITUESHTHI TTOJTMHOMA.

I13 Nel5 ®opmynbsl HetoToHa - KoTeca: MeTo bl Tpaneiuii, napadost
3ananue 1. s n = 4 BeryrcauTh 1o 0000mEHHON hopMyIie Tpaneunid uHTerpan J

:3_1 ) (2 +x) 1dx . Ouenuts MOTPEIIHOCTh METO/1A.
J=[(2+x) dx,

1

. S

3aganue 2. J{nsg n = 4 Beraucauth o Gopmyiie Cumiicona



[13  Nelé6. [I[puMeHEeHHE  YHWCIEHHBIX  METOJIOB  JUISI  PEUICHHS

nuddepeHnanbHbIX YpaBHEHUH.
3amanue 1. Ipumep. YucneHHO U aHAIMTHYECKH pelIUTh Aud@epeHiranibHoe
ypasrenue dy/dx=x" npu y|x—o =1. Onpenenuts 3HaueHne GyHKIuK npu X, =1, h=1.
3anmanue 2
1. Pemnute auddepenHuuansHoe ypaBHEHHWE aHAIUTHYECKHM U YHUCJIEHHO
yKa3aHHBIMH METOAAaMHM JUIsl IByX 3HaueHuil mara unrerpuposanus h=0.01; 0.001.
Pe3ynbTarhl pacyeTa BEIBECTH Ha SKpaH U pacriedyaraTh B BUAE TaOJIHUIIbI.
2. [Moctpouts rpaduku Ppynkunii y(x) (5 rpaduxosn).

D) y=(xy+x)/(y-x’y)

2)  y=(1-2x)y’

3. KoMIUIEKT OLIEeHOYHBIX CPeACTB /Il IPOMEKYTOUHOM aTTecTallu
3.1. IllpakTnueckue 3aganus (I13)

[13 Nel Omnpenenuts BepHble U cOMHUTENbHBIC MBI 13.5726(+0.0072).
[13 Ne2 Omnpenenuts BepHbIe U cOMHUTENbHBIC U PBI 23.3748(+0.00115).

ab

—,a=3,85, b=4,16, c=7,27.

e

I13 No4 HaliT 3HaU€HUE BBIPAKEHUS X= Jaeb ,a=228.6, b=315.6, c=186.7.

c

[13 No3 HaliT 3HaU€HUE BBIPAKEHUS X=

[13 Ne5 HaliTu 3HaueHUE BBIPAXKEHUS X= \/%, a=3.845, b=4.632, c=7,312.

C
[13 Ne6 OxpyrauTh ¢ HEAOCTATKOM, C U30BITKOM, HAUMEHBIUIEH MOTPEIIHOCTHIO J10
nepBoii 3Havamei nudper 22.553.
[13 Ne7 OxpyrauTh ¢ HEAOCTATKOM, C U30BITKOM, HAUMEHBIUIEH MOTPEIIHOCTHIO J10
nepBoi 3Havaniei rmudper 34.834.
[13 Ne8 Oxpyriuth ¢ HEIOCTATKOM, C U30BITKOM, HAUMEHBIIIEH TMOTPEUTHOCTHIO J10
nepBoi 3Havariei udper 5.435.

1 \/; 2 \F
X=—,]=+=+ =
I13 N9 Brruuciautb 2V2 7 V3 ¢ ngTerO 3HAYALMMU nudpamu.

13 Ne10 Boraucmurs V231198 ¢ TpeMsl 3HaYaluMu g pamu.
I13 Nel1 Oxkpyriuth uncio 8,9652 1o cotbix. HaliTh OrpemHOCTH OKPYTJICHHUS.

1 e 3
X=—+—+,|=

I13 Nol12 Beruucnuth 27 7 N7 ¢ ueThlpbMs 3HAYAIUMH IH(BPAMH.

13 Ne13 Boramcmurs V17324 ¢ TpeMsl 3HaYaluMu g pamu.

[13 Ne14 Okpyriute  uucio 8,96 10 JAecAThIX W HalauTe aOCONIOTHYIO U
OTHOCUTEJIbHYIO MOTPEIIHOCTb.

[13 Nel5 Pemnth ypaBHEHHE METOJIOM IMOJIOBUHHOIO jAejieHust ¢ TouHOCThi0 0.001
x=3x*+9x-8=0.



[13 Nel6 Peminte ypaBHEHHE METOJOM IOJOBUHHOrO JeneHusi ¢ ToyHocThio 0.001
x =3x" +6x+3=0.

[13 Nel7Peminth ypaBHEHHE METOJIOM IMOJIOBUHHOIO jAejieHust ¢ TouHOCThi0 0.001
¥ =3x"+9x+2=0.

13 Nel8 Pemuth ypaBHEeHUE MeTOIOM XOp ¢ To9HOCTHIO 0.001 X’ —2x+4=0.

13 Ne19 Pemuth ypaBHeHHE MeTOI0OM XOp ¢ TOYHOCTHIO 0.001 x° +4x-6=0.

[13 Ne20 Pemuth ypaBHEHHE KOMOWHHUPOBAHHBIM MeTOJ0M ¢ TouHOCThiO 0.001
x’=3x"+3=0.

[13 No21 Pemuth ypaBHEHHE METOAOM KacaTelbHbIX ¢ TO4YHOCTHIO 0.001
X +3x*-2=0.

[13 Ne22 PeminTh ypaBHEHHME METOJOM KacarenbHbIX ¢ ToyHOocThi0 0.001
¥ +3x* -1=0.

[13 Ne23 Peiutes  ypaBHEHHE KOMOMHHMPOBAaHHBIM ~ METOJOM C  TOYHOCTHIO
0.001x* -12x+10=0.

[13 No24 Pemiuth ~ ypaBHEHHE  METOJIOM  uTepanud ¢ ToyHocThio  0.001
x*—12x+10=0.

[13 No25 Pemiuth ~ ypaBHEHHE  MeETOJIOM  uTepanud ¢ ToyHocThio  0.001

X 4+2x2+2=0.

[13 No26 Pemiuth cuctemy ypaBHeHUM MetogoM [aycca ¢ TouHocthio 0.001
0.34x, +0.71x, + 0.63x, = 2.08;

0.71x, — 0.65x, —0.18x; = 0.17;
1.17x, — 2.35x, +0.75x, =1.28.

[13 No27Pemuth cucteMy ypaBHeHUM MetogoM [aycca ¢ TouHocthio 0.001
3.75x, —0.28x, + 0.17x, = 0.75;

2.11x, = 0.11x, —0.12x, = 1.11; .
0.22x, —3.17x, +1.81x, = 0.05.

[13 No28 Peminth cUCTEMY YpaBHEHMH METOJOM TIJIaBHBIX 3JIEMEHTOB C TOYHOCTBIO
0.21x, —0.18x, +0.75x, = 0.11;

0.001 {0.13x, +0.75x, —0.11x; = 2.00;.
3.01x, —0.33x, + 0.1 1x, = 0.13.

[13 No29 Pemnth cucteMy ypaBHEHHUI METOAOM IIABHBIX AJIEMEHTOB C TOUHOCTBIO
0.13x, — 0.14x, — 2.00x, = 0.15;

0.001 {0.75x, +0.18x, —0.77x, =0.11; .
0.28x, —0.17x, +0.39x; =0.12.

[13 Ne30Pemiuth cucreMy ypaBHEHMIl METOJIOM HWTEpallUM € TOYHOCTHIO
x, =0.23x, —0.04x, + 0.21x; +1.24;

0.001: {x, =0.45x, —0.23x, + 0.06x, — 0.88;
x, =0.26x, +0.34x, — 0.1 1x, +0.62.




[13 Ne31 Brruncnute unTerpai no (popmyse npaBbixX U JIEBBIX MPSIMOYTOJIbHUKOB

J'x 05

H3 N032 Beraucnuth uHTErpait mo opmylie MpaBbiX U JEBBIX NPIMOYTOJIBHUKOB
J' x+0.5

Sevxt +1.5

13 Ne33 Brruucnuth uHTErpai no Gpopmyse Tpamneruia _[ 05x+ 2

VX +1
13 Ne34 Beraucnuth HHTETpAN 10 (hopmyrie mapado _[

x+1 dx
22V .X'2 +2

32
[13 Ne35 Beruuciauts unterpai no gopmyse ["aycca j X+ 2

dx
2VX2+1

13 Ne36 Beruncnute unTerpai no Gopmysie cpeaHuX IpsMOYTrOJIbHUKOB

J' x—0. 5
Ax? —
x+0.5
[13 Ne37 Beruncnute uHTErpai no Gpopmyse Tpaneruii _[
oNx>+1.5
+0.5
[13 Ne38 BeruucauTh UHTETpai no GpopmyJe napadost I al
seV x> +1.5
x+0.5

[13 Ne39 Beruucauts unterpai no gopmyse ["aycca I

sevxt+1.5

[13 Ne4() Beruncnure naTerpai no hopmyiie mapadost x+2 dx
rp hopmyre map ! N

[13 Ne41 Pemuth nuddepeHunaibHOe ypaBHEHHE METOA0M Dijiepa
. 2x

24
=——,y(0)=1.
V=770
[13 Ne42 Pemmuth nuddepeHnnaibHOe ypaBHEHHE METOA0M Dijiepa
Y =—— .y =1.
y +x
13 Ne43 Pemuts nuddepennmanbHoe ypaBHEHHE YTOUHEHHBIM METOIOM Diliiepa

X x
Y y)=1.
x* —2xy

[13 Ne44 Pemruts nuddepennmanbHoe ypaBHEHHE METO10M PyHre

y_

2xy
Kyrray ===, »(0)=1.
yrray'=-—"—,5(0)
[13 Ne45 Pemuts nuddepennmansaoe ypaBHeHne Mmetogom Komm
V== (=1
Y +x
[13 Ne46 Pemuth nuddepenuuanbHoe ypaBHeHue merogom Pynre Kyrra

() =1

' Yy
Y =73
y +Xx



13 Ne47 Petuts nuddepennmanbHoe ypaBHEHHE METOA0M Didepa-Komu

V= zy y()=1.
y

5
+ X

13 Ne48 Pemruth nuddepenmanbHoe ypaBHEHHE METOI0OM Diliepa
2
r_ Xy—X
= ,v()=1.
Y= y(1)
[13 Ne49 Pemtuts nuddepennmanbuoe ypaBHeHue metoaom Pynre Kyrra
2
, Xy—Xx
= ,v()=1.
Y= vy
[13 Ne50 Pemmuth nuddepennnanbioe ypaBHeHHEe MeToaoM Ko
2
r_ Xy—X
= ,v()=1.
Y= oy vy
[13 Ne51 Pemuth nuddepennnaibHoe ypaBHEHHE MeTOA0M Diiiepa- Ko
2
r_ Xy—X
= ,v()=1.
Y= oy vy

[13 Ne5S2 Hatitu npubnuxeHHOe 3HaYeHHWe (QYHKIUM TpU JAHHOM 3HA4YeHUU
apryMeHTa C TOMOIIBK HWHTEPIOISLUMOHHOIO MHOrowieHa Jlarpanxka, eciu
byHKUMS 337]aHa B HEPABHOOTCTOSIIIMX y31aX TaOIHIIbI

X y X
0,43 | 1,63597 | 0,702
0,48 | 1,73234
0,55 | 1,87686
0,62 | 2,03345
0,70 | 2,22846
0,73 | 2,35973

[13 Ne5S3 Halitu npubnauxeHHOe 3HaYeHHe (QYHKIUM TPU JAHHOM 3HAYEHUU
apryMeHTa C TOMOILIBK HWHTEPIOISLUMOHHOIO MHOrowieHa Jlarpanxka, eciu
byHKUMS 33a7aHa B HEPABHOOTCTOSIIIMX y3J1aX TaOIHIIbI.

X y X
0,02 | 1,02316 | 0,102
0,08 | 1,09590
0,12 | 1,14725
0,17 | 1,21483
0,23 | 1,30120
0,30 | 1,40976

[13 NeS4 Haiitn npubnmxkeHHOEe 3HadeHHEe (YHKUMM TpPU JaHHOM 3HAYECHUU
aprymMeHTa C IIOMOIIBK HMHTEPIOIALIMOHHOIO MHOrounaeHa Jlarpawxka, ecnu
(yHKIMS 337]aHa B HEPAaBHOOTCTOALUX y3J1aX TaOJIULBL.

x|y | x|
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0,43 | 1,63597 | 0,215
0,48 | 1,73234
0,55 | 1,87686
0,62 | 2,03345
0,70 | 2,22846
0,73 | 2,35973

[13 NeS5Haiitn npubmmxkeHHOoe 3HadeHHEe (YHKUMM TPU JaHHOM 3HAYECHUU
apryMeHTa C TOMOIIBI0 HWHTEPIOISALMOHHOIO MHOrowieHa Jlarpanxka, eciau
GyHKIUS 337]aHa B PAaBHOOTCTOSAIIUX y3J1aX TaOIUIIbI

X y X
1,375 | 5,04192 | 1,3832
1,380 | 5,17744
1,385 | 5,32016
1,390 | 5,47069
1,395 | 5,62968
1,400 | 5,79788

[13 NeS6 Haiitn npubmmxkeHHoe 3HadeHHe (YHKUMM TpPU JAaHHOM 3HAYECHUU
aprymMeHTa C IIOMOIIbI HWHTEPIOISIUMOHHOIO MHOroujaeHa Jlarpawxka, ecnu
dbyHKIMS 3a7aHa: 1) B HEPABHOOTCTOSIIUX Y3JIaxX TAOIHIIBL, 2) B PABHOOTCTOSIIINX
y3J1ax TaOJIMIBI.

X y X
1,375 | 5,04192 | 1,3866
1,380 | 5,17744
1,385 | 5,32016
1,390 | 5,47069
1,395 | 5,62968
1,400 | 5,79788

[13 Ne57Halitu npubnuxeHHOe 3HaYeHHWEe (QYHKIUU TPU JAHHOM 3HAYEHUU
apryMeHTa C TOMOILIBK HWHTEPIOISLUMOHHOIO MHOrowieHa Jlarpanxka, eciu
dbyHKuus 3a7aHa: 1) B HEPaBHOOTCTOSALIUX Y3JIax TaOJMIIbL; 2) B PABHOOTCTOSAIIUX
y3J1ax TaOJIMIIbI.

X y X
0,115 | 8,65729 | 0,1264
0,120 | 8,29329
0,125 | 7,95829
0,130 | 7,64893
0,135 |7,36235
0,140 | 7,09613
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3.2. KourpouasHbie Bonpockl (KB)

KB 1 [TorpenHocTb. AOcomtoTHas MOTPEITHOCTb. OtHOcuTENnbHAs
MOTPEIIHOCTb.

KB 2  Bepnsie u comHuTEIbHBIE ITUGPHI. 3HaYAIIUE HUPPHI.

KB 3 Oxkpyraenne umcna. OxpyrieHue ¢ HemoctaTkoMm. OKpyrjeHue ¢
u30bITKOM. OKpYTJIeHHE C HAMMEHbIIIEH MOrPEUTHOCTHIO.

KB4  IlpaBuio okpyriaeHust 6e3 cTporo yuéra morperHoCcTe s CAOKEHHUS.
[TpaBuiio okpyriaenus 6e3 CTporo yuéra morpeurHocTei A BEIYUTaHUS.

KB5  IlpaBuno okpyriaenuss 0e3 CTporo y4é€ra MOTPEHIHOCTeH IS
ymMHOXkeHUs. [IpaBuiio okpyrieHust 6€3 cTporo yuéra morpeHoCTel 1is JeIeHuUs.

KB 6  IlpaBuno okpyrienuss 0e3 CTporo y4é€ra MOTPEHIHOCTEH IS
BO3BE/ICHUS B cTeneHb. [IpaBuiio okpyriienus 6€3 cTporo y4éra morpeiHocTen s
U3BJICYEHUS KOPHS.

KB 7  Anre6pamdeckoe ypaBHEeHHE. TpaHCIIEHICHTHOE ypaBHEHHUE.

KB 8  Mertoabl pelieHusi HeIMHEWHBIX YPaBHEHUM.

KB 9  Drtamnbl HaX0X/ICHUSI KOPHEN ypaBHEHUS.

KB 10 Ortnenenuie kopHel. Y TOUHEHUE TPUOIMHKEHHBIX KOPHEH.

KB 11 IlepeunciuTe 4YHWCIEHHBIE METOAbI [JI PEIICHUS HEJIUHEUHBIX
YPaBHEHUM.

KB 12 MeTto/ oJ0BUHHOTO JEJEHUS ISl PEIICHUS HEJIMHEHBIX YPaBHEHUH.

KB 13 Mertoa xopa 11 pelieHrs] HETUHEHHBIX YpaBHEHUM.

KB 14 Meron kacaTenbHbIX Uil pELIEHUS] HETMHENHBIX YPABHEHHM.

KB 15 Meroa utepauuu s pelieHrs HETMHEHHBIX YPABHEHUH.

KB 16 KomOuHMpOBaHHBIN METO 7Sl pEUICHHS] HETMHEHHBIX YPaBHEHU.

KB 17 IlepeunciuTe YMCIEHHBIC METOJbI Ui PEIICHUS] HEIMHEHHBIX CUCTEM
YPaBHCHUU.

KB 18 Meron I'aycca niist HaX0KA€HUS ONPEICTUTENS.

KB 19 Meron I'aycca niist penieHusi CUCTEMbl YPaBHEHUH.

KB 20 Meron ri1aBHbIX 3JIEMEHTOB JJI PELIECHUSI CUCTEMBI YPaBHEHUM.

KB 21 Meron utrepanuu 1Jis pelieHUus CUCTEMbl YPaBHEHHUIA.

KB 22 CocraBnenue HHTEpHOJAIHMOHHBIX (hopmyin Jlarpanxka, HeroToHa

KB 23 HaxoxnaeHrne HHTepHOISAIMOHHBIX MHOTOYJIEHOB CILIAHAMMU.

KB 24 Ilepeuncnaute 4uCIE€HHbBIE METOBI 711 BBIUUCIECHUS HHTETPATIOB.

KB 25 Mertoa npsiMOYrOJIbHUKOB JIJIsl BBIYMCIIEHUS HHTETPAJIOB.

KB 26 Merton Tpaneuuii s BBIYUCICHUSI HHTETPAJIOB.

KB 27 Meton napa0os 1151 BEBIYUCIEHUS HHTETPAJIOB.

KB 28 Meron ['aycca a1 BBIYUMCIEHHUS] HHTETPAJIOB.

KB 29 Yucnennsie MeToAbl pelieHus 1udpepeHaibHOro ypaBHEHUSI.

KB 30 Merona Ditnepa nis pemieHus uddepeHnanibHOro ypaBHEHUS.

KB 31 Meron Diinepa ¢ yTrouHeHHeM sl pemieHus auddepeHImaabHoro
YpaBHEHMUS.

KB 32 Merton Pynre-Kyrra nis pemenus nuddepeHunalbHOTO ypaBHEHUS.
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Kpurtepuu oneHuBanusi

«5» «OTJIMYHO» — CTYJCHT IOKa3bIBaeT IIyOOKOE M TOJHOE OBJIAJCHHE
COJICp)KaHWEeM TPOrpaMMHOr0 MaTepuasia 1o YJI, B COBEpIICHCTBE BIAJCET
NOHATUIHBIM anmapaToM M JIEMOHCTPUPYET YMEHHE MPUMEHATh TEOPUIO0 Ha
NPAaKTHKE, peIIaTh pa3IMdHbIe NpPAKTHUSCKHEe U TNPpoQecCHOHATbHBIC 3ajauH,
BBICKA3bIBATh U OOOCHOBBIBATh CBOM CYXKICHHUS B ()OpME IPaMOTHOTO, JIOTHYECKOTO
orBera (YCTHOTO WJIM IMCHMEHHOTO), a TaKXe BBICOKHU YPOBEHb OBJIaJICHUE
o0IMMH U PO ECCHOHATBHBIMIA KOMITETCHIIUSAMHU B JEMOHCTPHPYET TOTOBHOCTD K
npoecCHOHANTEHOM NESITEIbHOCTH;

«4» «Xopomo» — CTYACHT B IOJHOM OOBEME OCBOWJI MPOTPAMMHBIN
Matepuan no YJI, Biageer MOHATHMHBIM anmapaToM, XOPOILIO OPUEHTHPYETCS B
U3y4aeMOM MaTepHalie, OCO3HAHHO MPUMEHSET 3HAHMS JIs PEUICHUS] TPAKTUYECKUX
U npodeccHoHaNbHBIX 33a4, IPAMOTHO M3JaraeT OTBET, HO cojJep)kaHue, Gopma
orBeTa (YCTHOTO WM MHUCbMEHHOIO0) HMMEIT  OTIEJIbHbIE  HETOYHOCTH,
JEMOHCTPUPYET CPEIHUM YpOBEHb OBJIAJIeHUE OOIMMH U MPOPECCHOHATbHBIMU
KOMITETEHLIUSIMU ¥ TOTOBHOCTD K MPO(heCCUOHATBHOM eATEeIbHOCTH;

«3» «yA0BJIETBOPUTEJIbHO» — CTYICHT OOHApY>KMBAeT 3HaHWE U TIOHUMaHUe
OCHOBHBIX IIOJIO)KEHMM IPOIPaMMHOIO marepuana no Y/J[, HO wu3maraer ero
HEIOJIHO, HEMOCIEA0BATENBHO, J0IYCKAeT HETOYHOCTH B OINPEACIICHUH MTOHATUM, B
NPUMEHEHUU 3HAHUH I pelIeHs] MPaKTHYECKUX U MPOo(eCcCHOHANBHBIX 3a/1a4, HEe
yMEeT J10Ka3aTeIbHO OOOCHOBATh CBOM CYXKICHHUS, HO IPU 3TOM JEMOHCTPUPYET
HU3KUI ypOBEHb OBJIQJICHUS OOIIMMHU U NMPOPECCHOHATBHBIMU KOMIETCHLIUAMU U
TOTOBHOCTb K IPO(ECCUOHATIBHON e TENbHOCTH;

«2»  «Hey/lOBJIETBOPUTEJIBHO» — CTYJACHT HMEET pa3pO3HEHHEBIE,
OeccUCTeMHbIC 3HAHUS, HE YMEET BBIJICIIATh TJIABHOE U BTOPOCTEIIEHHOE, JIOIYCKAeT
OMMOKK B OINpPEICICHUU TOHATUH, OCCHOpSJI0OYHO M HEYBEPEHHO W3Jaraer
NpOrpaMMHBI MaTepuasn mo YJI, HE yMmMeeT NPUMEHSTh 3HAHHs I PEHICHUS
NPAKTHYCCKUX W MPOPECCHOHAIBHBIX 3a7a4, HE JEMOHCTPUPYET OBJaJICHUE
oOmmMMH W MPOPECCHOHATBHBIMH ~ KOMICTCHIIMSIMH W TOTOBHOCTh K
poecCHOHATEHOM NESITEIIBHOCTH.

3. UudopmannonHoe odecneueHune

nepeueHb Y4eOHBIX M3JaHHUH, AJIEKTPOHHBIX W3JIaHUH, SJICKTPOHHBIX U HTEpHeT-
pecypcoB, 00pa3oBaTeNbHbBIX MIATHOPM, FIEKTPOHHO-OMOIMOTEUHBIX CUCTEM, BEO-
CUCTEM JJisi OpraHW3aliil JUCTAHIMOHHOTO OOYyYeHHsS U YIpPAaBICHUS UM,
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HCIIOJIb3YyCMBIC B 06p330BaTeJIBHOM MMpoHeCCC KakK OCHOBHBLIC W JOIIOJHUTCIIBHBIC
HNCTOYHHKHM.

OcHOBHbIE HCTOYHHKH:
1. YucneHHsle METOBI U MpOrpaMmMupoBanue, yueonoe nocooue/Komnmaer B./1.,
I"arapuna JLI',-M.: UJI ®OPYM,2017-240 c.
2. Yucaeunsle Metoabl. YueOHoe mocobue s CIIO/ Taremrox O.B. — M.:
FOpaiit, 2019 — 140 c.

JlonoTHUTEIbHbIE HCTOYHUKH:

1. Baxsamos, H. C. Unucaennsie metonsl / H. C. baxsanos, H. I1.)Kunkos, I'.
H. Ko6enskos. M.: BUHOM. JIa0. 3uaunuii, 2003. 632 c.

2. Yucnennole MeToAbl W ux peanu3anus B Microsoft Excel. Y.I:
naboparopHbiii  npakTukyM mo wuHpopmatuke/Coct. E.B. bamkunosa, I'.O.
EropoBa, A.A. 3aycaes. — Camapa; Camap.roc.texH.yH-T, 2009. 44 c.

3. UYucnennele MeTOonbl W ux peanusanus B Microsoft Excel. Y.2:
naboparopHbiii  npaktukyM mo wuHpopmatuke/Coct. E.B. bamkunosa, I'.O.
EropoBa, A.A. 3aycaes. — Camapa; Camap.roc.texH.yH-T, 2009. 44 c.

JJIeKTPOHHBbIE U3aHNs (3JIEKTPOHHbIE PeCypcChl):

Hudposas odpazosarenbnas cpena CIIO PROFo0pa3zoBanue:

- ITumenos, B. I'. Uucnennsie meroapl. B 2 4. Y. 1 : yueOHOEe mocobue mis
CIIO / B. T'. TlumenoB ; moxa penakuued FO. A. MeneHuoBoi. — 2-e u3a. —
CaparoB, ExarepunOypr : IIpodoOpazoBanue, VYpanbckuii QeaepaabHbIi
yauBepcurteT, 2019. — 111 c¢. — ISBN 978-5-4488-0398-7, 978-5-7996-2919-9. —
TexcT : 3MeKTpOHHBIHN // DIEKTPOHHBIN pecypc UPPOBOIl 00pa30BaTEIbHON CPEabI
CIIO PROFob6pazosanue : [caiiT]. — URL: https://profspo.ru/books/87906 (nata
obpamenus: 18.08.2020). — Pexum noctyna: 1jis1 aBTOPU3UP. TTOJIH30BaTENICH

[Tumenon, B. I'. Uucnennsie metoasl. B 2 4. Y. 2 : yueGHOe mocobue s
CIIO / B. I'. ITumenos, A. b. JloxxuukoB ; nmoa peaakuueit FO0. A. Meneniooit. —

2-e wm3a. — CaparoB, ExarepunOypr : IlpodoOpazoBanue, VYpanbckuit
dbenepanpubiii yauBepcuteT, 2019. — 105 c¢. — ISBN 978-5-4488-0399-4, 978-5-
7996-2894-9. — TekcT : 2JIEKTPOHHBIM // DJIEKTPOHHBIA pecypc HUGPOBOI
obpaszoBarensHoit  cpenbl  CIIO  PROFoOpazoBanme : [caiit]. — URL:

https://profspo.ru/books/87905 (mara obpamenus: 18.08.2020). — Pexxum goctyna:
JUISl aBTOPU3HP. MTOJIb30BATENEN

JIEKTPOHHO-0MOIMOTEYHAS] CHCTEMAa:

IPR BOOKS - https://www.iprbookshop.ru/31590.html

Beb6-cucrtema a1 opraHu3anMéd  JUCTAHIMOHHOIO O0y4YeHHsI WU
yIpaBJeHUs UM:

Cuctema mucraninronHoro o0ydenus OI'ATIOY «AnekceeBCKUN KOS
http://moodle.alcollege.ru/
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