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1 MeToauueckne YKA3anis no npopeIenuio JCKIHONILIX 3anaTui

NeKuMOHHEIC AHATHA B BEICIHEM y4eOHOM 3IaBEJeHHH HBLHOTCH OCHOBHOR dopMOH
oprann3audn y9efHOTO Npolecca i M0MKHE GLITh HALETEHE! HA BRINONHENNE PRIA 30104

- O3HAKOMHTE CTYASHTOR CO CTPYKTYPOH THCUHTLIMHEL,

- HANOEHTE OCHOBHOH MaTEpHAN MpOrpaMMbl Kypea JHCUHILTHHBL

- HHAKOMHTE ¢ HOBETIITHMH I0IX01AMH 1 TPpodAEMaTHEDH B AaHHOA 00nacTy;

- chopMApPOBATL ¥ CTYASHTOR NOTPEGHOCTE K CAMOCTORTENBHOH pafiote ¢ y4eduoi,
HOPMATHBHON H HAyUHOH THTEpaTypoil.

JlexuuosHOe 3aHATHC npeicTaBnser co0of  cHCTEMATHYECKOE, [OC/EI0BATENLHOL,
MOHOMOTHUECKO: WIMOKEHHE OPEN0laBaTencM-IeKTopomM yuehHOTO MATCPHANS, K&K NPABHNO,
TeOpeTHYECKOTD XapakTepa.

Llems Mexmmy — OPTAHH3AUHA LeleHanparieHHol no3HaprTeNbHOH  ACATCIBHOCTH
CTYAEHTOR M0 OBIANCHHID NPOrPaMMHBIM MATEPHATRM VyeDHROH IHCIEHILTHHEL

UrelHe Kypca NckuMi MOIBOMAET [aTE CBAAHHOE, MOCHENOBATEIBHOE HINOMCHHE
MATEPHANA B COOTBETCTBHH C HOBCHIIHMH A3HHBIMH HAYKH, cooDIINTE CIYIIATENAM OCHOBHOC
COONCpHEaITHE ]'l]:l&,.'j,l‘-.-l.E-‘Ta B HENOCTHOM, CHCTEMATHIHPOBAHHOM BHOE.

B pane cHy4acE NeKIHA BhINOJIHAET (YHKUMIO OCHOBHOTO MCTOMIHER HHPOPMAITHE,
KOT/2 HOBRIE HAYYHEIE JAHHBIE N0 TOH MM HHOH TeMe He HALTH OTPaXeHHA B yuedHHKAx,

Oprafu3alHOHHO-METONHYECKoH Ga3oi NpoREfeHs ACKUHOHHBIX IAHATHA ARNACTCH
pafiounft yoeSubiil [IaH HANPABAeHHA MOATOTOBKH. [IpH MOAFOTOBKE JNEKUHOHHOTD MATEPHATA
npenoaapaTens o0A3AH  PYKOBOACTBOBATLCA yye(HRIME  MPOTPAMMAMH [0 JHCUHILTHHAM
gadeipsl, TEMATHED W COOSPMAHHE JEKIHOHHLX FAHATHH KOTOPRIX MPEeACTABICHA B paboux
nporpaMMax, yuedHO-METOIHYECHHX KOMILIERCAX.

Mpu uresun NeKUHil NPEMOIABATENL HMECT [PRARD CAMOCTORTEAEHO BROHPATE HOPMEL 1
METOIEL HIIOMEHHA MATEPHAA, HCNOIB30RATE PALTHUHEIC TCXHHHECKHE CPElICTEA 00YYCHHA.

PexoMEHIAUHH N0 paboTe CTYAEHTOB C KOHCIEKTOM JeKIHH,

MsyyenHe OWCUMIUIHHBL CTYOSHTY CJHEIyeT HAYHHATE C© npopafoTkn  paboyei
APOrpaMMEL, 0coB0e BHUMAHHKE, YIENSA UENAM B Ta0auaM, CTPYKTYPE H CONCIRAHII0 Kyped.

[IpH KONCTEKTHPOBAHMH NEKIMil CTYIeHTaMm HEOONOIHMO HATATATE  VCIBIIAHHBI
MATEPHAT KPATEO. CROHMH C/AOBAMH, aﬁpam,.uﬂ BRHHMAHHE, HA JOIMHKY HINOWCHHA MATEpHA,
APTYMCHTALMIG H NPHBOIHMEBIC [PHMEPEL HeofSxooHMo BBINENATE BAMKHBIE MECTA B CRBOHX
sanicax. FooH HEenoHATHB! KAKHe-1HGC MOMEHTHL, HEOONOIHMO JalHCEBATE CBOH BONPOCEL
NOCTAPATHCA HANTH OTBET HA HHX CAMOCTOATENBHO., ECIH CaMOCTOATENRHO HE YIANOCH
paiofipaThcs B MaTepuane, BOCIENCTBHY HeoOxonHMO OO Ha cnegyrowed AexumHn, mbo Ha
nafopaTopHoM 3aHATHH MM KOHCYIBTAUHH OGpaTHTRCA K BelyWleMy NPencidsavelio a4
PATEACHCHHAMM.

YeonewHoe 0CEOSHHE KNVpLa ﬂpﬂ.ﬂIlﬂ.‘[ﬂ:l’ﬂﬂT AKTHREHOE, TBOpYSUKOE YUYACTHE CTYACHTA
OYTEM MaaHoMepHOH, nosceanesnodi padoTel JleKUHOHHER MATEPUaAl CleyeT NpocMATRHBATE
B TOT e NENh, PexoMenIyeMy D I0noTHITENEHYIO THTEPATYPY Ceayer IpopalaTeiBath nocne
HIVICHHA JARNCH TeMB N0 Y9elHHEY H MATEPHATAM JIEKIHH.

Kamnas TeMa HMeeT CBOH coeumdMueckie TEPMMHBI W ONpemeneHud. YCBOEHHE
MaTepHand HeoOXOOHMO HAYMMHATE C YCBOCHMA 3ITHX nouaTuii. Ecae kakoe-nubo MOHATHE
BLOEIBAST JATPYAHCHHA, HEOOXOOMMO NOCMOTPETE €r0 CYTE M COIACpHANHE B ChoBdpe
(MuTepueTe), BRNKCATE EF0 SHAMECHHE B TETPANb 1714 MOATOTOBKH K 3AHATHAM.

[lpr nmoaroToRKe MaTepHana HeoDXODMMO OOpAiaT: BHHMAHHWE HA  TOHHOCTH
onpeiencHuit, NOCAEIOBATENBHOCTE HIYUSHHA MATEPHANA, apryMEHTALHIO. coBCTRENHELIE
[PHMEPE], GHATHI KOHKPETHBIX curyaunh. Kaugyio Helello peKOMEH/IYETCE OTBOIMTE BPEMA
ANA NOBTOPEHHA NPOISHHOTO MAaTePHAld, NPOBSPAR CHOH 3HAHHA, YMCHHA H HABRIKH o
KOHTPO/IEHEIM BOTIPOCAM H TECTaM.



3 MeToanecKne YKAIAHHA 10 NPAKTHecKny pafoTam

Hovuense JHCURNIMHB  «COBPEMEHHBIE CHCTCMEL KOMIBHOTEPHON  MATCMATHEH?
MpeIONaracT HOCeCHHE ODYHAIIHMHCA HE TONMBKD nexumii, Ho W nabopaTopHe pador.
JaGoparopunte  paboTH €O CTYACHTAMH TpelHasHateHbl A4 NPOBEPKH  YCBOCHWA  HME
TEOPETHHECKOTO MATEPHANA NHCTIHILTHHEL

OcHoRHE LENH NafopaTopHEX padoT:

- 3AKPeNMTh OCHOBHHIE NOMIDAEHAA AHCLUHILTHHEL,

- [POBEpPHTE YPOREHb YCBOCHHH M MOHHMAHHA CTYNEHTAMH BONPOCOR, PACCMOTPEHHELX
HA TERIHAX W CAMOCTOATENEHD HIVYEHHAIX 110 yuebnoll AnTeparype;

- HAYMHTb NONBIOBATHECA HOPMATHBHOR W COpaBOMHON THTEpaTYpol N8 NOTYHeHHA
HeobxoINMOoN HEQOPMAITHHE 0 KOHKPCTHRIX TEXHOIOIHAX,

- OK43aTh MOMOIIL B IPHOGPETEHIH HABRIKOR PACHETa TOUHOCTHELY XapaKTepHCTHE,

- BOCTIOIHMTE Npodensl B NpolacHHOR TEopeTH yecKoH SACTH KVpoa H OKasdTh MOMOLUIE B
ero YCEOSHHH.

Ing wWORTpOAN 3HAHHH, MOIYVUCHHEIX B npolecce OCBOEHHA [AHCUHNAWHEL  HA
nafopaToOpHKIX 3AHATHAX O0YTAIOWHECA BRNOTHAIOT 321404 PEROHCTPYKTHBHOTO YPORHA H
KOMMAEKCHOE NPAKTHYSCKOE 3a1aHHeE,

[le/bi0 BRIMONNEHNA 33]AHHA PEKOHCTPYKTHBHOTO YPOBHA H KOMILICKCHOTO 3aMAHHA
CTyAeHTAMH ABIACTCA CHCTCMATHIALMA, 3AKPEILICHUE M pAcLIMpEHE TEOPETHUCCKHX THAHM,
MOAYIEHHRBIX B X002 HIYHCHHA QHCLHT-THHEL

Huie NPHBOAATCA 00IMe METOIHYECKHE YKAIAHHA, KOTOPLIE OTHOCATCH K 3AHATHAM [0
BCCH TOMaAk:

. B HavATe Kamoro NabopaTopHOTO 3AHATHA HEOOXOTHMO cOpPMYTHPORATE UEk,
NOCTABHTE 3ATA%5H;

- najiee HEOGXOIHMO NPOBSPHTH 3HAHMA CTYAEHTAMH NEKIHOHHOTO MATCPHATA TI0 TEME
IAHATHIH;

- B NpOLEccE IAHATHA HEoDXOIMMO NoDHBATRCA HEHBHIYANBHON CAMOCTORTENLHOH
paboTel CTYASHTOR]

- JHAHMA CTYACHTOB NEPHOAMYECKH KOHTPOMHPYIOTCH MYTEM NpOBEACHHA TexylleH
ATTECTAIHHN (pyOERHOro KOHTPONA), CREIEHHA O PE3VIRTATAN KOTOPOH 0BOLATCA A0 CTYASHTOR
H TOOAKOTCA B NEKAHAT,

= BpeMA, BEICICHHOE HA OTISNEHBIC ATANLL FAHATHHR, VEATAHHOS B paﬁuuei& AporpaMsMe,
ARIACTCA OPHEHTHPOBOUHEIM, NPENOIARBATENL MOKET NEPEPACIPEISINTE ero, Ho JomKHA DLITh
obecnedcHa npopatoTka B MONHOM 00LeMe NPHBENCHHOTO B paboyeii nporpaMMe MaTepHATE,

- HA TIEPDOM JAHATHH NPENOJABATEN: ADMMEH OIHAKOMHTL CTYNEHTOR € NPARHTAMH
noBENeNHS B NabOpAaTOpHE M NPOBECTH WHCTPYKTAX N0 OXpaHe TRY4d H 0O HoKapHoH
GezonacHocTi Ha paboucs MecTe;

- MpEenoIaBaTenb NOMKCH OIHAKOMHTE CTYACHTOR CO BeeM OOBeMOM TaBOpaTORHEIX
pafioT 1 TPeDOBAHHAMK, HIIOKEHLIME BhILIE;

- TpencaaBaTenh YJENAeT BHAMAHHE OLEHKC AKTHBHOCTH paboTel CTYACHTOB HAa
TAHATHAX, CNPEJENeHHI0 YPOBHA HN IHAHNGA HA KAKIOM 3AHATHH.

Ha naGopatoprsix pafoTay pPeIANOTCH 3a7a4H M3 BCEX  PA3AcioR HIyHAeMOil
[HCIHILTHHEL



JlabopaTopnas padora Nel

ﬂEﬂ-BPEMEHH]:]E CHCTCMIEI h"ﬂ'MHhIIJTE[J'HDﬁ MATEMATHREH»»

Japnaune 1. JeiicTBHA HAQ MATPHUAMH

Cosnare  nporpaMmy
TpaHcnoNHPOBAHHOH MATPHLL

HMcxogHar MaTpusa
o 21 32 12 0
0E o 29 0 14
Mi=l14 25 0 32 28
16 0 1.3 0 L
0 IR 3R 22 0
OnpegenyTent
OM :=| M | OM = 38.172

TpancNoHWPOBAHHAN MATRMLA
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240
MT=|32 29
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0 14
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MpoBepsa | NEPEMHORERNE WCXOAHDA W oOpaTHOR MaTpLE

o o][o6 -04 02
=1 1 (R 4 4
o2 02 04
o o -1 1]l02 02 04

=
¥
=

-2
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3apanne 2. PelINTL CHOTEMY YPABHEHHS ABYMH cocobaMH: MATPHYHEIM
smeToaoM 0 meToaom [ayeca



PemeHHe CHETEMBI YPABHEHHH MATPHYHBLIM METOI0M
x,+2x,+3x,+4x, =30
~x,+2x.=3x,+4x,=10
X=X, =3

.':,+.1r:+:-,+_1r,=llf:|

Fanuiles B MATPUYHOM BALE.

1 2 3 4 30
-1 1 =34 . i
A= o1 =11 N
i 1 1 | Lo
L.I\l = = i
g :
= A ‘h ¥ = s
4

A = Isolve( A, b)

-
I
A s R =

Pemienne cHTeMbl ypaBHenuii metonom Faycea

X, t!:l.+_:|-.:.|-|--ﬂ-.1:‘=3-ﬂ

- 50
—x, +2x, =35, +4x, =10 R m
o b A=y | B0
-"ltﬁ':f‘.‘l',+.h-:|'|'.'l A ¥
DOPMAPOBEHUE DACIIMPEHHOR MATPHLIE! CHCTEMEL
1 2 3 4 =
Al o= augment] A, 1) =1 1 =3 4 I
Al =
g =k 13
T T

MpWBEOEHHWE PACLUMPEHHORA MATDWL & CTYNIEHYATOMY BRLY
(npamof W 0BpaTHA X0ak METORE Maycca

| o 0 01
N B 10032
A2 = rref(Al) o
0f Lol
a0l d
1
] M m:
3,0~ submatrin AL, 1,4,5.5) = E o
| o
4 1
An=h=



BapuaT CrereMa IHHEHHbIX Bapwat Cuerema THHERHBIX
ypaBHeHHH Y paBHEHHI
25, 3, +2x; +3x, =8 (2%, +x, -5z, + 3, =4
I 3x; +3x; =0 ) X = 3%, =bx, ==T
k! '
2%, - x; +3x, =4 In-x+2x, =1
2 +1x; 3y #20, =4 %, +43, = Tx, 4+ 6x, = =1
¥y +2xy 430y +4x, =22 X, +2x, + 3%, +4x, = 26
2x, +3xy +2y 420, =17 2x, 43, +4x,+5,= 4
3 4 '
AR X=X, =8 I, +4x, +x,+2x, =126
2, =2xy =35, =-7 dr +x,+2x 432, =16
Oz, +10x, = Tx,—x, =123 2x, =8x, = 3x,=2x, =-18
g Tx,=x,=5x, =37 6 % =2x, +3x,-2x,=18
5x,=2x,+x, =22 xn+x+x,=10
dx +x, +25 4+ 3x, =26 1z, + 2+ 23, =11
bx, —x, +10x, - x, =158 1x, =x, +4x, +x, =66
; 2x +x, + 102+ Tx, =128 8 2x, = 6x, + x, ==H3
Ix-1x-2n,-x,=7 8x, = 3x, +6x, = 5x, =146
% =12x +2x,-x, =17 2%, = Tz, +6x,~ 5, = 80
2, =2x, +6x,+x, =88 (2x, = 3%, =2x, =16
9 Sx,+2x,-3x, =88 10 2x = x, +13x, +4x, =213
Tx, =3z, +Tx; +2x, = 18] 13.r1+13+111 +x,=T2
| 3x, = Tx, +5x, +2x, =99 |x, = 12x, = 5x, =-159




Japanne 3. CHMBO/IbHBLIC BEIMHCIEHAA

fal | = mmix)) iz l
s mR{dx) 4

fx) o= I'.‘I.I:I'I'I,I!] iﬂl] —r .'rm{'l'l} - 2 r:-mr[r':}

a3 2 (inix)+ 1)
dx

i‘ﬂ.ﬂ » Eri‘ﬂ.f{.t:]']' - -‘l-.t!-.lr-rrl:.t:]
e

cens L1 eemo0asenios0iotes
]y -t

JA6CH HE MOKHO HAATH KOPHK ypaskenns: SymbolicsiVariable'Solve.

I O

R { 2-a)
ax + X4+
(Y ETes ,Ilr' -
{2-a)
Symbalics\Matrix\Invert
=if b
I b"| (- + b} (—a-d + bc)
: Inver

W oBpaATHY MaTPHLY: [ b : !

(=i = beg) (= = B

PRliEHIE CHCTEME & ananrmicckodl opme

Criven

nsdr ovEa d-2x -b+al
o (<1+Bx )

4 ] el e, ¥) —

N+ TR i frg I‘_“_b}

(-1+82 )



Jananne 4. [locTpocHne TPEXMepHOro rpaduka

Jlis BCTABKM TOBEPXHOCTH LIEMKAeM HA TaHe/H rpahMKOE COOTBETCTBYIOIIYIO
KHOMKY, B mNOABMBINEMCH [PAMOrYTONBHHKE C  OCHMH mabupaem M B
AECOTOBNEHHOM MecTe ang Bpofa. Huke mumem M= u nolydacm TOYEH, 0o
KOTOPBIM NOCTPOEH TPadHE

—xy) =y 4+ cos(y) - Sy
xl=0 xki= 10 yl =0 yei=l0 k=20

=0k r.li=:|:!+‘ﬂ:- Xl

¥ : 1{’;"3"1}

0.77015 50037510 -2
125  -0.22085|  -1.95807 3495  4567682| 535817
2| 072088  -3.70807 5405  -BE2882) 1085817
325 072085  -4.95807 5995 -1257682)  -15.85817
5| 022085  -5.70807 0095 -1582682]  -20.35817
725 077015 5 BEROT -12.495 -18.5T882 =24 35847
- 10 227015|  -5.70807 13495 -2082682|  -27.85817
me 1325| 427015  -4.95807 13995 -2257682)  -30.85817
- 17 6.77015|  -3.70807 130050 2360682  -30.35817
2125 a.77015|  -1.95807 13405 -2457882|  -35.35817
6| 1327015 0.29183 12495 -24.82682)  -36.85817
25| 17.27015 304193 109085 -2457882]  -37.85817
7| 2177015 620183 8095 -2182682]  -38.35817
4325] 2677015 1004193 6495 -2267682  -38.35817
50|  3227016) 1429193 3405 -2082682]  -37.85817
725  38.27015|  19.04103] 50037510 3|  -18.57662)  -36.85817




Japnanne 5. Mocrpoenne MoJeoH PasBHTHE pHHAHCOBOH MHPAMHII

PuHaHcosan nupaMmuaa

n = DO LiMEMD RATENER
rashod -= 300 EmeqHEBHEE TRaTH Ha palioTy mpaMuisl (pyGned)
e 2= 500 CpenHes BPEMA MEKLY NOKYIKOA W NDOAEKER AKLWA (AHER)
k= 10 KoaepruMenT anoTaxa
dohod = 3% HopMa NpWBGINA (EMELHEBHEM NDOLEHT OT CyMMe: B KACCE)
COCTORHWE HA NEPELIA J8HE PAIBVTHA

M, 2= 70000 HauansHbIA KANTaN

NK,; =7 YKCNO KyNNeHHEX SKLMA B NPt AeHn

MMM, = M, Flpwieiis Ko IEPRLE AOH

MogenuposaHne DAIBNTHR PHHAHCOBON MADIMULE

Pit) o= 105+ 2-(1- 1)  KYPC npoaas axLmia B gems | (pyB) 1-4 gexs 105 pyb.
t=1.368 Oum ropa

YWCNo SELpi, KyNNeHHbx 8 (1+1)-A geHs

i T'I 1
HH,,,:-ka-[n-z NK, - . NK

=1 _,III'-!J

WMCNO SKLMA, NDOAAHHLN B (I+1)-A neHs

NP, o= ifft % time, 0, NK,_jime)
Mpadi NoxyTHH W NPOSAaK SELER

g =50 250

nw _____ i .||:|+ — /l
|

k.1 1]

T50

i



Jananne 1. Onpenemats ynxuui
TabmnLLy FHa4eHHH QYHKLHA 114 X [2:12

amanme 2. MecpenviiTe w, ecnu pellenne CYMECTBYET, nafiznre no Qopmynas

pelIeHHE CHCTEMBL

0.005
-0.090
0.150
2.857

0,010
-0,080
0,250
0,0057

JlaGopatopnan paGora Ne2

| g = 1) '
' o+ 17
5 S5x
i xt+3
¥ = 27x + 54
3. :
&
Sx
. o
"+ 2
+ 2
5. c——4
x -2
. ¥t -6 +9
' (e = 1)° a
1
g, @2+
x —
2
0, =
x° 43
-
10, i
x*+2

0.004
-0.033
0.033
0.100

0,008
0
0,067
0,150

0150 O 0.057
0.0067 -0.098 -0.098
0.050 0 -0.183
0.300 0025 ) ,_\-0.041
0,200 0,050 0,168
0,013 0,050 -0,126
0,067 0,069 0,646
-0,267 0,050) 5 _\0,0086

X). BEMHCINTH e 3HaYeHHe npn x=2,9 W [OCTPOHTR
| ¢ marom 1. [ocTpouts rpadux ryHELHEH.

Kpamepa

11



(0,015
0,070
0,350
_lo,0086

(0,020
0,060
0,450
L 0,011

(0,025
-0,050
0,550
L 0,014

(0,030
-0,040
0,650
L 0,017

0,035
-0,030
0,750
L 0,020

(0,045
-0,010
0,950
L 0,026

(0,050

1,050
_lo,029

0,012
0,033
0,100
0,200

0,016
0,067
0,133
0,250

0,020
0,100
0,167
0,300

0,024
0,133
0,200
0,350

0,028
0,167
0,233
0,400

0,036
0,233
0,300
0,500

0,040
0,267
0,333
0,550

0,250
0,020
0,075
-0,233

0,300
0,027
0,080
-0,200

0,350
0,033
0,083
-0,167

0,400
0,040
0,086
-0,133

0,450
0,047
0,088
-0,100

0,550
0,060
0,090
0,033

0,600
0,067
0,091

0,100
0,075
0,110
0,075

0,150
0,100
0,139
0,100

0,200
0,125
0,161
0,125)

0,250
0,150
0,179

0,150,

0,300)
0,175
0,195
0,175,

0,400"
0,225
0,220

0,225/

0,450
0,250
0,230

0 0,250

‘0,388
-0,084
1,357
L 0,149

0,662
0,029
2,312
0,379

71,008
0,212
3,507

_L0,700,

14277
0,465
4,940
1,111

1,918)

0,788

6,611
_l1,613)

(3,117 )
1,646

10,664
. 2,888

(3,825
2,181

13,045
L 3,661 ,




0,055
0,010
1,150

0,031

10. A=

0,044
0,300
0,367
0,600

0,065 0,500

4,605

0,073 0,275 2,785
0,092 0,240 15,662
0,033 0,75 4,524

B=

Japanme 3. Hajioute no onpenenemnio nponasomryio dynxmms f(x). Bermcnnte sHaveHne
npon3Boanoil B Touke X=0, uMes B sy, aro f0)=0,

Zaganme 4. BrqucIHTe HEONpPEMETeHHLIH HHTCTPAN

fix)
| 5
SIM X COS —
x
2 i
6X + X 510 —
%
3 :
sin(x sin i}
X
4 1
9%% +x° cos—
2%
5 . .1
In(1 = sin(x? sin =)
x
& Incosx
X
! it v.:u:lns~—+-i
Ix 2
8 |' 1
1+In+x*sin—) -1
%
i 11
x? cos —
Qx
10 1
2x? +x° cos—
X
[ffix}dx

BEIMHCICHRMI, NocTpoiite rpadmky cemeicTra neppoadpaInLIX.

H NPOBEPLTE OPABMIBHOCTE

fix)
1

sinx (1 - cosx)

(8]

coOsSX —3InXx
(1 + sin x)°

13



3 1
sinx(l - sinx)
4 CosX
5 +4cosx
3 CosX
l+simnx-cosx
] coOsX
2+sinx
7 COSX
(1- cosx)
] 1
cosx (1 = cosx)
9 1
{1+ sinx — cosx¥
10 1+sinx
14+sinx —cosx

Japaaune 5. Maofpasure rpapHx 3alaHHOR (yHKUHH B NOATEEPOATE  NOCTPOSHHE
AHATHTHYECKHM HCC/IEI0BaNHeM, NOCTpoiTe rpadHK NpoH3IBOIHOR.

fix)

-3 —2x
Bx=16-124(x+4)°
1-Ya-27-1
Yix+2)? -1
Wfx-2)" -2x+4
R
2+ 4Bx(x + 2)
6i6(x -3}
(x-1) +8

9 M+ 4Kz -4

10 25+ 2+ R —1)

ool b on] wh| dm| | B =

Zananme 6. HioOpasnTe KpHBEE cnpoca W npennoweHss. Halianme paBHOBECHYH LCHY.
Brmonuute 3aganne ana gyaxuuii DIQ=-AQ+B # S(O=0MC + QD +E.

N | A B C D E
1[4 140 |5 5 50
2 |5 130 |5 7 80
3 |7 150 |3 7 80

14



4 |6 140 7 13 70

5 |4 140 |7 7 70

6 |3 120 |3 2 70

7 |5 120 3 2 70

g |4 100 7] 5 0

9 |6 120 2 5 70
ERE 100 |3 5 G

JlabopaTopuan padora Ne 3
MATEMATHYECKHE H CTATHCTHYECKHE
OYHKIHH EXCEL

Pemenne n ANHEHHLIX YPaBHEeHUA ¢ N HEHIBECTHBIMHE.

EcnW NaMa cHCTEME JHHEAHEIX VpasHeHHWH wmarpuyHoroe euga A*X =0, 1o ee pemeHne
COCTOMT B HAXOMCIEHHH MATPHIEL, OOPaTHON MarTpuue A, KOTOPY¥I0 HeoOXOOHMO YMHOHHTD
cNieBa Ha BeKTop — cTonben B.

Mpumep 1. PenimTs cHETEMY THHCHHBIX YpaBHEHHT

ix+2y=7
dx -5y =40

I) Beenure MaTpuuy A B IHana’oH Al: B2. Bexrop B=(7; 40) B auanazon C1:C2.
] pain [pssws Bra  Bergaka
(% JE= RE-NE -REEE R
E7 - *
AL [T il LS e D
_ _1__ a 2 7
il 4| & 40
2) Hafinem ofparuyo MaTpuuy (pyHxans MEIEP]
3) B pesynstare 0BpaTHAR MATPHILA BEICALHT CHEAYIOUHM 00pasomM:
3 | 0714206 -0, 28571
4 | D57143 DAZ0571
4) Ymuomennem ofpatHol Matpuu ma sexrop B nafines mewtop X (dynkuna MYMHOK).
Peaynetar noMecTrTe B quanazod C3:C4,

Moecrpoenne rpapuros gy

1 ¥ sy
Tpunmep 1. Tloctpoiite rpadmk gyHKuHH ¥ = :IE — Sl X,X € [- |-4:1.9]
+x

I nocTpoerus rpadmka YHKIHMHE Heo0XOOMMO CHAYENA NOCTPOHTH TADIHLY IHAUCHHA
DYHKIHH [pH PAMIHYHBIX 3HAMCHHAX APTYMEHTA, [PHYEM APryMeHT, COracHo YCA0BHIO,
HIMEHAETCH © (MKCHpoBamHbM marod, mampusep (1. Bufop sroro wara ofycnosned
veoBXoIHMOCTEE) Dofee HACMADHOrO oToOpamenns 3saucHdl  QVHKIMH HA HHTepBane
rafynsaunn. Cosgazem  TallHILY, NPeICTABNCHHYK Ha pucynxe. B aueliy Al BBOOMM
HAMANBHOE 3IHAYEHHE apryMenTa, 3arem summonndeM komanay [lpaska — 3anonuuts —
[lporpeccus.

15
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) v cppee 5 T FEs

i e rogfuim i e ol
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o 12! pgroaaire i

173 F] M sameos piarnd] 1,39

B perynsTaTe QHAMAIOH AHCCK SANOMHATCA THAMCHHAME APryMeHT4.
B suefticy B2 spoans opmyny (BEpLEEHNE npasoil 4acTH JaHHOH GYHKLHH).
5] madn Dnamcs Bun Boigmen Scpgar Copeet e XN

= W RN "'---E-lw!'--imc
B2 = £ ([ +ATEXPLATYSINGAPIIVE A2
A 28 s+ L T S R

t BF wzio B ] I

C moMOIIBI MAPKEPa ABTOIANONHERHS HAflTeM SHAMEHNA thyHKIHH HA OCTANTEHOM JHATAI0HE.

A
]
A2 475w
1,1 05
A -0 AR
33 45
08 g
417 omey
DE  AmE
A5 Doirea
04 D
0] 0sd
4.1 0083
15 4.1, pooddii

TR e R Rk

[ns mocTpoeHus rpaduka GyHKOAH BoIETHM 1HANAIOH FHEEK conepaai  TabIHILY
JHaYEHNA (QYHKUMA W €€ PTYMEHThI, M BROOBEM MACTER AMATPAMM goMannoii Beraska —
Jinarpamma. B noaBHBIICMCH OKHE HEODXOTHMO peifpath 3aknanky CTaniaprubic u Tun —
T'padux. 3arem Hakare [lanee u nepeliTd HA 3aknalky pad, B KOTOPOH YHATHTE B
cooTBeTcTBylomen fone Pan 1. eBencM Haspamie QHATPAMME] Ipadeix DyHKUHH, HamMeM
Jlanee. B nosBMBINEMCH OkHe B Tpyne Mmeromesmcd yeranosuts JIReT 1, ¥T0 Opeanoiaract
pAIMEIEHHE JMATPAMMBI Hit JIHCTE, Ha KOTOPOM BEIMOIHMIHCE pee pacuerhl. Hamas KHOTEY

FOTOBO, TIOAYHHM rpaduk QyHELHN.

:!Ei'n;:i;mnﬂ:nﬁhlm -

—

Mpadpiae ryHILAN

=
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MocTpoenne norepxuocTeil
TexHONOTHID NOCTPOEHHA NOBEPXHOCTEH PACCMOTIHM Ha HPHMEPE.

Mpuseep 1. [TocTPORTE MOBEPXHOCT (ryHEIHE £{x, ¥) ¢ WaroM 0,2 npw -3<x=<3 W -3<y<3

E{I.._',I-’_} o C'U'S{.I'? +},:\]_E-u.z|;“+_»-*:-

Il1a atoro B AYelKy AL BBEOMTE SHAYCHHE -3 ® zanonuuTe cTonGell A BHHT IHAYCHHAMH
apudeTiaeckoil nporpeccrn ¢ marem 0,2 10 3natenna 3. B sueiicy Bl seennTe 3nauenue -3 1
JAMONHATE CTPOKY | BNpaBo 3HaueHHAMM apHMeTHueCKOd NporpeccH ¢ maroM 0,2 mo
JHAYEHHA .

B sueciixy B2 gpeaute GopMyILY:

fr =COS(AZ+CHIEXPLO 2'(3A224C51°2)
PactapuTe opMyiry 9Tof AucHKH BHHI 10 3HAHCHHA x=3., T.e. a0 suefigkn B32, satem
pasMHOKLTE ITY QOPMYIY HA BECh MACCHR C2: F32, T.e 10 3HAUEHHA ¥=3

Jlance cTpOHM MOBEPXHOCTh JTA JANAHHOTO MacCHBA: HATO BELICAHTE MACCHR B2. AF32,
ppsaTe MacTep nuarpamm # BmOpate B Hem [losepxmocTh, mamas [lanee. [MpuceonTL
NOBEPXHOCTH HAIBAHHE. MepefiTH HA BRIAIKY QcH ® cHaTs (ramok ock v, Haxars [lance n B
NOABMBIIEMCH OKHE BRIGpATH NOCTPOSHHE MOBEPXHOCTH HA ITOM e NHCTE, 3aTeM HAHdTh
roroso. [Tonydgennyio noBepXHOCTs OTHOPMATHPOBATE B COOTRETCTBHH C© PHEYHKOM

MogepaHocTe diyrikLiae I

JagaHHA 105 CAMOCTORTE L0 paboThl

1) Penmte cucTeMy THHEHHBIN YpaBHeHMil
2x+y+d4z=7
2x=-y—-3z=-5
Ix+4y-5z=-14

2} Pemme cHoTeMY JHHEHHEIX ypasHeHuH

de+dy=17
{4:: ~5y =40
3) TMoctrpoitre rpadmin dyHELHM,
a) y = &” + 4z OTpeso nocTpoenNa 1 war 331AATE CAMOCTORTENEHO.

17



6) y = 2sin 2w cos4m

B) z =cos’ 3ax - cos o sin

4) TloctpoliTe NoBEPXHOCTE PyHKIMM ) = sinx —sin y mpr -3<x<3, -3<y<3 ¢ maros 0,1
§) TMocrpolite nosepxHocTs GyHkmm N = 5x’ cos® y—2e” vy onpm -1<x<l, -1<y<l <
warom 0,1

JlaGopatopnas pabora Ned
o ancunaniae «CoBpeMenible CHOTEME] KOMOLINTEPHON MATCMATHRY

Jagaune 1 Toctpoiite rpadius dyuximy

_I_+.IJ—1;; =}
2+cC08 X
E’:
1+!x|‘ i
244l

Japaune 2 TlocTpoiiTe NOBEPXHOCTE (PYHKIHRN © HIATOM 0,1

-3t +y €1
I=
I -yttt

Jaganne 3 Hailante Boe KOPHH YPABHCHHA.
1’ -2.92x% +1.4355x +0.791136

Pemenne: [TonneoM TpeToefl CTENEHN HMEET He Go/ee TPEX BEIIECTBEHHAIX wopueit, T nx
HAXORICHNA KOPHH HEOGX0IHMO IOKATHIOBATE NpeBapHTennHo. 1locTpouM rpatduE PYHKIHHE
W TIpoTaYAMpPYeM ee Ha OTPeIKe, Hanpumep oT -2 10 2.2 ¢ marom 0.2, Pesynetar TaOyIaUHE H
nocTpoeHAA rpadHKa NIpHBeIeH HA PHCYHKE.

_t_|AIEI|¢I1!__|_l__|FIE_|'HIII-JIH
T 3
3 @ TEE
i, Ap 3

.1']

.1'3 5 BE4TE

48 -2030E

DE

o4 DA

a2 0T
0 B

ESCRCD
:

o
-

o e e <l Rl

02 OPESE
04 05613
0§ DAvIE
08 055TE
1 000%
12 DD
1A 0T
1B 0315
18 0257
1 O
13 DEdOE

[Momuuom MelseT sHaK Ha HuTepratax [-0.4:-0.2] [1,2:1.4] [2:2.2]. STO 03HAYAET, MTO HA
Ka®aoM W3 HHX MMEeTed KopeHk OomHuoMa, [TOCKOMBRY nOJIHHOM TpeThel cTentHh HE HMECT
Gonee TpeX KOpHed, IHAYHT, BCE KOPHH JOKLIHIOBAHLL HafizeM KOpHH MOIHHOMEA METOIOM



MOC/IEI0BATENEHEX IPHOMMKERHE ¢ NOMOUIEH KOMAHIIE Ceppuc — [lonGop napameTpa.

OTHOCHTENLHAR NOrPEIIHOCT BEMHCISHRE 0 NpeacibHOS HHLI0 HTCPAIAR 3JaR0TCH
Ha prTamke BerHcaenud OHATOIOBOND OKHA MapameTpsl, OTKPRIBAEMOTD KOMAHAOH CepsHc —
[NapameTphi.

JanandM OTHOCHTENBHYH) MNOTPEMIHOCTR W OPCIe/BHOC HHCAD uTepauuf, paBHBIMH
0,00001 & 1000 cooreTcTRenHo. B mauecTBe HAUATLILIX ypAueHHi NPROIHKEHHH BOTEMEM K
KOPHEM ROIRMEM TH00KE TOUKH H3 OTPEIKOB JIOKATHIALNN kopreit, nanpusmep [-0.3]; [1.3];[2-1].
spenes Hx B aHanazon aveek C2: C4. B welxy D2 seemen HOPMYIY:

I =232 92022 +1 4385°C2+40,791136
= e

! | ™ 1 c 1

Cromipyem ee B suefikn D3:D4. sadukcupyem Kypeop B mofoll ceobognoi auelike,

3aTeM BRIDCpeM KOMAHIY L‘einuu — Moafop napaMeTpa B 3ANMIHEM JHATOTOBOE OKHO.

YITAHOBHTE B GHeHre! -DE e E
FrargEHE o == !
VIEMEMAR SHEHEHHE FEREH: .?..:ﬂ __E

[ o ][ omes ]

Mocte mawaraa OK cpenctso nogbopa NApaMeTpa HaxoaHuT npuiTHEKEHHOE THAUCHHE
KOpHA, KOTOPOE NOMEIIAETCR B HIIEEHE' C2. aHANOTHYHO HAXOAATCH JABd IpYTHR KOpHA.

| SR S

032 102E-08
123 33807
201 393ED6

Jagaume 4 Hafiznre KOpHH YPABHEHHHN
! +0.85x=0.4317x+ 0.043911=0

JNadopatopuan padora N3
3aganme 1. Coanafite Tanmmy no obpasuy. B COOTRETCTBHE C KAAILIM NYHKTOM IANAHHA
sAMOIHATE CTONGIR TalIHIEL,
1} PesynsTaT BRIMMCICHAA KBAIPATHOTO KOPHI OKPYTITHTE 10 YETBIPEX JECHATHTHEIN JHAKOB.
2) Pesynerar BHIMHCIEHHN CHHYCA OKPYIIHTE JI0 Tpex QeCHTHUHBIX 3HAKOB
3) MunrmansHoe 03 uHcen A # B HalanTe ¢ NOMOIILIO dyHKmn, PeaynsTaT BLBEIMTE B
yucnoBoM opMaTe ¢ IBYMI ASCATHIHBIMH IHAKAMH.
4) OgpyTaHTe PATHOCTE MERIY “HCIAMHA A 1 B ¢ IOMOUEI coOTBETCTRYIOMIEH dyHKIHHE
5) Haiigere sin(B), OpenpapHTEqbHO NEPCBEIA IHANMEHHE B w3 panMaH B rpagycwl
(B * =/180)
Upeno B anumite pHMCKHME HQPAMHE C HOMOLIEHD COOTBETCTHYIOMEH QyHEIHH
Jaganne 2. Ha copepHoBaHHAX no QUrypHoMy KaTaHHH CYARID BEICTABMIM TapaM OUSHKH 32
cnoprreHEil Tasen.  Coanaiite tafmny 0o ofpasuy M MOJCYHTATE MTOTOBYID OUCHKY.
Onpenennte Kakan napa nodeiunia.
Jaganme 3. MipecTHa Temmeparypa 3a HETRIPE HENSIH 0O auam Hepemw ([Ta, Br, ...)
Onpene/HTe CPEHKI0 TEMIEPATYPY N0 [HAM Helele, CAMylo Teliyi H CAMYH) XOTOOHYH)
weneTd, Tafnuiy ¢ HeoGXOAHMEIMH TIOANMK CO3TAINTE CAMOCTORTEALHT.



EAET N i=d
4 H T | sosa+5 |smmmes| o | pumecTd | SINUE) el | A
HIMAEH Bud 47
i 104
2 a5
10 | %0
12 0
—48 75
=T ]
8 0
=1 L]
45 50
11 40
D | 30 |
a'n]!'il_lfiﬂ?|51FI'~"'I1'1|1IJI_t:t
By e BATAEINE
Veacrmmsar | Cvaes | | Cyma? | Cyasad | Cvmad Cymad | Cvmaé | CymaT Cymaf | Cyoea® ek
Tlapal | 5.2 54 5.3 X X 54 53 13 52
Mapa 2 53 | 34 L] 5.3 54 54 5.2 5.3 S
Mapa 3 54 23 55 £4 L 53 53 5.4 (]
[ Tiapa 4 i3 i3 5 4 58 i 54 12 i 53
Mapa 5 I 3.0 5.6 54 5.2 5.3 £3 | %4 54
Mapa & 5,6 5.1 55 | % 5.5 5.6 55 | 54 5.3

Yagaune 4. Kakoit kanutan K HakonuTcs ¥ Bac HAa Cucty HEped N net, ecni BRI MONOWEHTE S

pybneil B dank nod P OpOUSHTOR B MECHLL

DopMyia BeIHHCIEHHA CIOHHBIN TPOUEHTOR:

K=58 [ 1+ —P— J
100

Jananne 5. 3apnnara ToproBoro arenta 150 TMC. AeH.€1. Ecne oH Npogal ToRapos DONLIIE,

gead Ha 20 MIHIEH.€m., TO OH NOAYHAET NPEMHI0 B PAIMEDE 3% OT BRIPYUKH, & ecnn Donbime,

oM Ha 50 s aer.el, To — 7%. Coctaskre Tabmiuy no obpasuy o paccunTaiTe CTOMOIEL.

~ Buipyusa TTpesis Brero MatHCRHo |
Arent 1 25 458 521
Arent 1 84 521 698
Aremt 3 4 785 269
Areut 4 12 158 789
| Arenr 3 21 365 845

Iaganme 6. Ofeganed wabop B LWIKOTY smogened, K nperedaeHTRaM NpeNBABIAKTCA
clemyoline TpeDOBAHHA:

- poT He Huwe 175 oM

- pec He Gonee 33 Kr

- BOAPACT He cTapme 235 JeT

danorig Tlon Poct Bec BospacT TIpHHAT
Myx XK 175 64 19
Oponmesa K 176 55 20
1llapenao K 179 62 19 .
TIpyceHKOB M 178 54 20
lepoaxos M 185 68 27
Unrpait g, 8 182 72 22
Ulafitoporal K 175 50 18
Muxailiosa g 173 50 19




JaGopatopuan pabora Neb
Teopna seposTHOCTER

[pu pelIEHWH MHOTHX Faa4 TeopHu pepoaTHocTell  HeoDXOAHMO NPOBCAHTE AHAMHTEALHEIR

oFLest BRUHCIEIH, KOTOPEIE YA00HO oprannsosats & Excel.
@opmyaa beprym

BepoATHOCTE HITOTORIEHHS HA ABTOMATHUCCKOM cTaHKe cranaaprHoi aetanu pasta 0.8,
HafiTH BEpOATHOCTH  BOIMOMHOTO HCIA  MOABACHMA fpaKoBaHHBX aeTaTed Cpen 5
DTOOPAHHELX.

Pemenne. C nomomeio Excel HecnoxHe OpraHH30BATh PeHIEHHE 36J1aUd ¢ NOTYHEHHEM
pe3YALTATOR BEIMMCTEHNH, H OOCTPOSHHEM HepTema, COJepHamero nomuro pacnpeneeHHs
seposTHOCTER (pHe. 1),

ful 5 & = OATFEH ITARTP IS OAKTR[DS 1§54 L TENEHBIFS) S CTENEH( FE1, 081 EB4)
i B ] ¢ IELae F G T e e TR
1 Pemesme. n=5 p=02

o = il R0 COMETAMIET 13 11
3| mbr-mt AIEMCHTON N0 1

P =Co Q=)™ dpopayna BepHym

m= 0 FIII”"i(]—----—':""z‘FrEB | 03

s m=1 P,s= 04088 o4 IS
8 m= 2 P:s= 0,2048 03
7, me= 3 Pis= 00512 0.l =
8 m= 4 Pis= 0,0084 b
s m=5  Pss= 000032 "y
[T

Pucynok 1 - Tlpamenerie GopMy L Bepuynm

Onuimes KPATKO [MArH PEIIEHHA 3anatiH.

Beeaute zanyee B aveiikn DI Fl g B4:BY. B auefigy D4 ppeaite hopMyIy:
={¢AKTP[D$1}f{lhhHTP[SBfI}HIIAKTF{DSla'iﬂalm*ﬂ ENEHb(FS1:3B4)*
*CTENEHB(1-F31;D51-5B4).

@y CTENMEHD (smeno; crenens) ROAKTP (MHeN0) MOKHD BBECTH ¢ KNABRATYPE
AW BLEEATE © NoMOmEE MacTepa diyHRI, BEIOPAB KATETOPHIO
MareMaTH4ecKne,

Mocne KONMPOBAHHA 3JT0H opMyasl B sueitkn D5-DYapTOMATHHECKH [POBOIHTCR
BLITMCIeHHe Beex TpelyCeMBIX BEPOATHOCTEH. [IpupenesHBld parMedT JHCTA Excel nerxo
MOTHGHUHPOBATE A8 PeLICHHA moboil BepOATHOCTHOM 3Q0a4R HA MpHMEHEHHE (popMy IR
Beprymnn.

MarTeMaTHHECKAN CTATHCTHEA

CHomsmoil 3eKTHEHOCTEIO BOIMOKHO NPHMEHEHHE AMeKTPOHHER TalnuI T PeieHHs

sagad MaTeMariueckol CTAaTHCTHEM.
Bapuannosbie P/l i 0X XapaRTEpHeTH KN

MMpu ofcneropanuy BEpadoTHH 1000 pafoumx nexa B OTHETHOM roay Ta CPABHEHHIO ©
NpenLLAYIITHM 10 CXEME cofeTBeRAO-ChyHaiinoil srbopkn G0 oTobpano 100 pabogmy.
HeobxomuMo:

a) BRIMHCAHTE CPETHION ApHpMETHUCCKYIO | NHCOEPCHIO PacTpene/1enHa pafounx no
BRIpaboTKE;

&) nocTponTh rpadnk.

C pomomeio Excel HECMOWHO OPTAHW3IOBAT: BLITHCICHHC BEIGOPUMHETN XAPAKTCPHCTHE
HHTEPBANEHOr0 BAPHALHOREONC PRI R NOCTPOHTE €T KYMYIATHRHYIO KPHEYIO {puc. 2).
OnmiteM KpaTko MAMH PeLIeHRs a71a4u. BreuTe JaHIne B gueiikn C4:C11,D11,F4F11.
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B suefiky D4 ssete dopuyny: =C4. Cronupyiite ary hopmyny B aueiikn
D5:D10.

B sueiisy E4 eeaute dopmyny: =(C4+D4)Y21. CroumpyhTe o1y dopMyny B
aueiikn ES:E11.

B suefticy F12 sreante dopayay; =CYMM(F4:F11).

B auciiky (14 seeante gopayny:
=CYMMITPOHM3IB(E4:E11;F4:F11)/F12.

B suefixy G4 ssenute dopmyny: =(E4-G514)*(E4-G514). CronmupyiiTe 1y dopMyny B
auciikn G5.G11.

B sueiicy H4 seeante hopmyny: =G4*F4. Cronmupyiite o1y (popyvry B aueiikn H3:HI1.
B sueiiky H12 secante gopuyny: =CYMM({H4:H11).

B auciixy (G135 ppegure dopmyny: =H12/F11.

B sueiiky G16 spemnte gopuyay: =KOPEHbB(G1S).

Oyaxmn CYMM (umenol:  wuenod; . CY MMITPON3B(maccksl; Maccus2; ...} ®
KOPEHD (4HCI0) MOWHO BBECTH © KTABHATYPEL WM BHIIBATE € NOMOLED Mactepa pyHKLHi,
pridpas kareropmio MaremaTnueckne.

Tl NOCTPOSHHA KYMYISTHEHOH KPHROR HeoOXOAMMO CHATANA C NOMOMBI0 PAjd JARHEXR
4ACTOT MOCTPOHTE DAL HAKOTIEHHEX YacTor, [Uis 9Toro B Aueixy J4 BReanTe yHcao 0, B xuelky
15 — dopmyay: =F4, B suefixy J6 — dopmyny:=F5+]5. Cronupyire aTy dopuyny B Auelkn
J6:J12,

Jlanee BOCHONEIYATECH MACTEPOM JIHATPAMM.
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Puc. 2. Boiuuciense BHOOPOMHEIX XAPAKTEPHCTHE HHTEPBANBHOMD BAPHALMOHHOMD pada M ero

rpatui
MopMyaa TOBEPHTEIRHOE BEPOATHOCTH

Mpu obcresosanuy BrpaGoTen 1000 paGousx uexa B OTHETHOM IOy MO CPABHEHHIO C
HpeABIYIHM 1o cXeme coberheHHo-cryuaiinoil Bubopks OO orofpado 100 pabosiux.
Moay4ernsie nanHke NpencTasiensl B Tafmue 1. HeofxonuMo onpeeniTs.

a) BEPOATHOCTH TOTO, 9T0 CPEAMAs BupaloTka pabowmHx UeXa OTIHMACTCH OT cpeanedi
biGopoumnoit ne Gonee gem na 1% (no afcomorHol BemHuHHE),

) rpaHHLE, B KOTOPEIX ¢ BepoaTHOCTE (,9545 3akmouena cpeiHas prpaoTka pabodHx
nexa. PaceMOTPeTE CIVuaH NOBTOPHON B GecnosTopHO BROOPKH,
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B) obnem BriDOpKM, HpH KoTOpoM ¢ BepoATHocTei (L9973 orknoncHue cpeauei
BRIpabOTER pabounx B BRIDOpPKEe OT cpeaHel BRIpaboTEN Boex pabounx nexa He npersoitzet 1%
(mo afcomoTHOH BENHYHHE),

Pemenne. Pacemorpis nokysmenthl Excel, noaeonsionie ana 3aaHH0l BRIGOPKH JaHHRIX
B CODTECTCTEHH ¢ PACHETHRIME GOpMYNAMH PEIINTE THODVIO B3 & THIOB 341384 Ha DpHMCHCHHC
qlupu}r:[u O0BEPHTEARHON BEPOATHOCTH NPH OLEHKE FreHepanesHOi cpenneii (pucyHkyn 3-5),

4 - £ =FHOPME TRACTIHIL

T ® 3 2 ¥ % ¥ ® ] 1 .
| DopMyna A0BEPHUTENLHOM BEPCATHOCTW [NPW OUeHKe Cpeared]
2| tpeanmn I= 119,20 DELO TR OANL O COBIKTINECTH =000 |
- | aucrepcus | f=stas | o8nen bebapnl n= {00 :
= Haxowaerne 40B8pUTENEHOH BEPOATHOCTH ANA MEMADANLHON CR8/LHER
. | PRI UMD asy FIl'-T.|=-$I-¢I'-“_.-r

‘}J [pE&HAA ""ll: 'Jr Tk .r-:_: Lk O B ke

5 HIRAEPIATHHELERR : | & ; s 4

2 ot F. fi- ] v, 05573 2 | tepan | | y=ams |

Puc. 3 Haxowpenue J0BepHTeNbH0H BepOoATHOCTH A4 OUSHEH FeHepaneHol cpeatef
BrIroaHATE CRERYIOUIHE WArH pemesnd 2 avn. Beeante navnme B aueiicn C2:C4 K2 K3 Hb.
Baueiiky ET gpeaute dopayviy: =SKOPEHB({C3I/K3).

Baueiiky E? sseante dopmyay: =EKOPEHB({CHK3)*(1-K3/K2)).
Baueiiky HT meepure dopuayny: =0KPYI{HG/ET;2).

Baueiixy HY speaute dopuyny: =OKPYTI{HO/E9;2).

Bauefivy K7 neeaute dopuyny: =2*HOPMCTPACII(HT)-1. Cromapy#ite
aTv popMyny B Adefiky K9,

yuxkupn KOPEHD (ancno) OKPYTJI{uncno; YHCIIO paspanos) H
HOPMCTPACTI(z) Mo#HO BBECTH ¢ KNABHATYPE! HIH ¢ noMoukie Mactepa dyvHkuni, eabpan
kareropuio Maremarnqeckue i CTatHeTHYecKHe,

EN - & =HOPMCTOBP(1 +C11¥2)
A T ¢ To NN v T e T L M
o Hum&uun ACBEPUTENEHOrO MHTEPEANA ANA MEHEPANBHOW CpeaHEN
« I nosTopsas Kat |
L . = - = L
; ;] guliopna y= 09545 | t={2.00 sl | A= 18706 117,33 :l; 121,07}
2 R AL A e i
GeChOETOPHAR 1-ASE ST+A ey :
B Bw00pKa : i _’.-_’_’_f* i _'__”_-f.’_ f‘*_‘_‘_f____’f‘?':??’_:

Puc. 4 Haxomoeuue 200epHTeApHOre HHTEPRUIA NPH OLEHKE MEHepaUlbHOR cpeien

Omaines WArd pelIcHHS 3A0a%4H.
Breaute 20BCPHTRIBHY I BCPOATHOCTS B Auediny Cl 1.
B auefixy E11 ppeaute dopuyny: =HOPMCTOEBP{(1+C11)/2).

B suefixn 111 ¢ 113 speante cooTReTcTRERHD thopMyasl: =E11*ETu=E11*EY.

B sueiixn K11 » M11 seeauTte cooteeTcTReHn0 dopmyne: =C2-111 p=C2+111.

B sueitkn K13 1 M13 spennTe cooTReTCTREHHO dopMynel: =C2-113 p=C2+113.

Oyuxunn HOPMCTOBP(seposTHOCTE) MOXHO BBECTH ¢ KJIABHATYPE HIH BRI3BATE C
nomolwesxe Macrepa dynxunit, sebpas kareropuio Crarueruteckne,
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' Pag Haxomgerne oS bema BoiSopKi NpH oUeHKe reHEPANBHOW CpeaHen
et b el . - 4 siai ke P ITI
| AOBepHTENLHAA ot - | s
S8 “sapomocrs: |1 1 £ NS [T RN, T e A e ]
17|
bk b amli n= 78731 |
1 Bclopea ¥ AT O T
ME T Y,
| GecnoeTopHan N1y n N =
W e | | v | i | weses |

Pue. 5. Haxowmaenne obnema BEIGOPKH NPH OLEHKE FEHCPanbHOM cpelHen
BrMomHATE CASAYIONIAE WArH PEMeHHA 3a1a%H.
BeennuTe AOBEPHTENLHYH BEPOSTHOCTE B Aueiiky C16 W npeletsHyo omniKy
B suelixy J16.
B auefixy E16 ssenure dopmyny: sHOPMCTOBP((1+C16)2).
B nuefiky E18 spegute gopayny: (E16*E16*C3)(J16*J16).
B suefixy E20 seeaute dropMyny:
=(K2*E16*E16*C3}/(E16*E16*C3+K2*J16*J16).
B aueiixy 120 spemite opayny: =(E18*K2)/(E18+K2).

4 MeToanvecKHe VEASAHNA N0 HTOMOBOMY KOHTPOJTH

Hroroemii koutpons sHanuif no aucounnnde  «lIpakTHEYM 00 NpoeKTHPOBAHHIO
HEPOPMALHOHHBIX CHCTEM» NPOBOANTCA B Qopme sadera. Jlad NONTOTOBKH K HTOFOBOMY
KOHTPOMO sHauui no mucunnanee «[IpakTHEYM 1O NPOSKTHPOBAHHID HH(OPMALHOHHBIX
cHCTEM OOVHAIOUIHECR MCHOAL3YIOT NepedeHE BOMPOCOB, MPHBEICHHLI B hoNIe OUCHOMHBIX
cpencts. Jauer npoeoaures B yerHol diopme. B oksamesaumoHHRi OHIET BEMOUCH OIHH
Teoperwseckuii  pompoc. Ha nogrotosky  crvaenTy omeogmmes 20-25  MEHYT. Ha
mudepeHIHPOBAHHOM 384T OTBETEL O0YUROWIETOCH OUCHHBAKTCA ¢ YHETOM HX MOIHOTH,
NPABHAEHOCTH B apTYMEHTHPOBAHHOCTH € YHETOM IIKAMEl OLEHHBAHHMA,

OueHKa «OTTHYHOY BEICTABAACTCA CTYAEHTY, €CMH OH CAYyDOKO H NpOYMHO YCROHI
OPOTPAMMHBI MATCPHAN, HCHEPIMBAIOME, MOCICI0BATCNBHD, HETED H TOTHYECKH £ro H3NACACT,
VMEET TECHO YBAIHIBATE TCOPHIO ¢ NPAKTHEOH, CBOGOOHO COPARNACTCH ¢ BOMPOCAMH H JADYIHMH
RHOAMH TPHMEHEHHA IHAHWI, NpH4eM HE JATPYAHAETCA C© OTBETOM NPH BHICHIMEHCHHH
JanaHH, HCOOIEIVET B OTBETE OPMPCCCHOHANBHBIE TEPMHNEL, OPABHILHO O0OCHOBLIRAET
NPHHATOE PELICHHE,

Onenka «XOpOMOs BRICTABNXETUH CTYNSHTY, €ClH OH TEEQOO FHACT MATEPHANL. MPaMOTHO
H MO CYLWIECTBY MIMECACT €10, HEe JOMVCKad CYIIECTBEHHBIX HETOMHOCTEH B OTBETE HAa BOMPOL,
NpasHiIsHO MPHMEHAST TEOPETHYECKHE NOUIDMCHHMA (PH PEITERHE MPAKTHHMCCKHN BONPOCOB,
BNagceT HEOOXOMAMBIME HARLIKAMH H IPHEMaMH MX BbIIOIHEHHA.

(OueHka «yA0BNCTBOPHTEIBHOY BEICTARIASTCA CTYAEHTY, CCIM OH MMEET JHAHHA TONLKO
OCHOBHOTC MAaTePHATA, HO HE YCBOMA ero jetatned, AOMYCKAeT HCTOMHOCTH, HENOCTATOUHO
npapiILHBE QOPMYIHPOBKH, HAPYIUCHHA [OTHYECKOH MNOCNeNOBATENLHOCTH B HINMKEHHH
NPOrPaMMHOIO MATEpHANA.

Ouenka «HeyI0BICTBOPHTIBHOY BRICTABIASTCA CTYIEHTY 3d OTCYTCTBHE 3IHAHWA no
JHCIHIUIHHE, NMPeJCcTARICHHA N0 BONPOC, HENMOHHMARHE MaTepHana Mo QHCUMIUIHHE, HATHIHE
KOMMVHHKATHBHEIX ¢fapbepoby B o0UIEHHH, OTCYTCTEHE OTBCTA Ha IPCLNO#EHHEIR BOTPOC,

5 Vyelfo-MeToIHMeCK0e oDecneeHne 1HCIHIIINLL

5.1 OcHoBHAR AHTEpaTYpa
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| Wuakon, E. H Burucantensnan matemarnka [Texer] @ yueGHoe nocoBue aa ByI0B /
E. H ¥umkos. - Mocksa @ Axagemus, 2010, - 208 ¢. - (Beicmee npofeccHoHanbHOE
ofpasonanme). - Bufmiorp. : ¢. 193-194 ; Tlpenm. ywas. ; ¢. 195-197. - ISBN 978-3-7695-5892-4,
poadHIHenT KHRroofecnedennocT |

5.2 JonoaHHTelLHAR ANTEPATYPA

2. Ecunos, B. A MeTons weenenosania onepausii [ Texer] : ywelnoe nocodne 174 BY308
! B. A. Ecinos.- 2-¢ W, wenp. W gon. - Cankr-IerepGypr : Jlane, 2013. - 04 ¢. = (YacOHBKH
ans By3os. Coeunatknas muteparypa). - buGmorp. © ¢. 294-296. - [SBN 978-5-8114-0917-4.,
goahHHeHT KHUrooGecnedeRHOCTH (1,3

3. Kanurens, H. H.Uncnennse seronst [Texer] : yuebnnk ans sysos: s 2 ko, / H. H.
Kamrrsns, E. A, Ansmmaa, - Ki. 1, Uscnennsii ananus, - Mocksa tAxazemus, 2013. - 304 ¢. -
(VunsepereTcrnii yueOnnk. Cep. [IpHkiaIsas MaTeMaTra M HHQOPMATHER) - ISBN 978-5-
76095-5089-8., koxpduunenT KuuroobecneueHHOCTH |

5.3 MepuojuueckHe H3AAHHEH

1. WypHan «BecTHHE KOMIBIOTEPHEIX H HHPOPMALHOHHEX TEXHOMOTHIH »

2, Wypnan «HuadopMalHonnLe TEXHONOTHH B BEMHCAHTEIBHEIE CHCTEMbLY

3, Hypnan «CTanaapTsl H KA4YECTBOR

4, Hypuan «Tpurnaanas nHEOPMaTHES

5.4 Hureprer-pecyposb

5.4.1 Cospemennsie npodeccHonaibibie (aikl JaHHBIX W HHpOpMAIMOHHLIE
CNPaBOHLIE CHETEMBI:

1. Mudopmaimomsan cueteMa «EIHHOE OKHO J0CTYNA K 00pasopaieliLaLM PECYPCant-
http:/ window.edu.

2. Kubeplleannya - hitps://evberleninka ru/

3. YuuBepcHTETCKaA HEQOPMAITHOHHAR CHCTEMA PoccHA— uisrussia. msu, m

4. Becrinatnas Gasa namuerx [OCT- hiips:/docplan i/

5.4.2 Temarnueckuenpodeccnonaibibie Haibl 1aHHBIX W HHpOPMATHOHHBIE
CHPABOYHLIE CHCTEMEL

1. Topran MekyccTenHoro HaTennexTa — AlPornal

2. Web-texnonorii — Web-1exHON0rHH

3. Dpextponnan GuGanorexa HucTuTyTa NPHENATHOH MATCMATHER HM. M.B. Kensina
— OnextponHas Gubnmorexa pyluimeaiil MHCTHTVIA NPHENANHOH MATEMATHEH HM. M.B.

Kemgsnua PAH

5.4.3 Daexrponnbie GuBANOTEUHEIE CHETEMBI

1. 3BC «YHupepcnTeTckas GubanoTexa onnafity — http:/www.biblioclub.r/
2. ABC Znanium.com — hitps://Znanium.com

54.4 Jdonoasureasusie Hatepuer-pecypenl

1. httpsifwww.ixbl.com -  MATepHer-ninanMe 0 KOMOLIOTEPHOH  TeXHMKE,
HEGOPMAIHOHHEX TEXHOTOTHAR W NPorpaMMALX npoaykTax. Ha caite nybiukyioTes HOBOCTH
IT, crarbt ¢ 0030paMM M TECTAMH KOMOBIOTEPHEX KOMIOMEKTYIOIMIHN H TPOTRAMMHOTO
ofecneueHHA.

2. http/iwww.intuit.u - HHTYHT - HaunoHanbHEH OTKPRITHIA YHHBEPCHTCT.



5.5 [porpamvuboe obecnevenue,

npopeccHOHATLHBIE

Datkl  JAHHBIX H

HHPOPMATHOHHEBIE CTIPABOMHLIE CHCTEME] COBPEMEHHBIX HHPOPMAIHOHHEIX TEXHONOTHIL

Tun nporpamsuoro obecneweni

Hanmenoranne

Cxema THIEHIHPOBAHHA, DERAM JOCTYTIA

Mognuera Enroliment for Education

OnepanvonHas cHeTeMa ﬁ:i’gjﬁg Solutions (EES) no rocyaapereensomy
korTpakTy: Ne 2K/17 o1 02.06.2017 1.;
) . Crobomroe 110,
TercTOBLIA pedaxTop MNotepad++ hitgalinotensd nhs dliscore!
HuTepueT-Gpayzep Google Chrome :i'emﬂamw 1o,
BLLEY: WAy
Bextopuutii rpadudeckuii Microsoft Visio Ceprudurar MicrosoftOpenLicense
PEAAKTOP, PCOAKTOP AHATPAMM H Standard 2007 Ne 46284547 or 18.12.2009 1.,

ONoK-CXem

ARANEMHYCOKAR THUEHHA HA Pﬂﬁﬂ".[ﬂﬂ MECTO

L

Microsoft Visual

Ceprudmrar MicrosoftOpenLicense

Studio. Mo 46284547 or 18122000 .,
Professional
HiTerpHposantas cpena 2008 AKAMEMHYSCKANR IHIEHIHA H padoqes MECTO
paapaboTEH NPOrpaMMHOTD
OB eCIICYCHI Embarcadero OfpatopaTentHas THUSHIHA 0
RAD Studio FOCYIAPCTEEHHOMY KOHTpakTy Ne 32/09 ot
2010 17.12.2009 r., ceTenodi KONKYPEeHTHEI
Professional n0CTYN
e R A OfpazosaTensHad THLUEHIHA [0
DS, S TR MATLAR rocyrapeTseHHoMy koHTpakTy Ne 20011 ot
07.06.2011 r., ceTeroil RoOHKYpeHTHE{
BRIMHCIEHHH
AOCTYTI
OBpasosarenbHad THUEHIHA N0
o I — T rocyaapeTeeHHOMY KoHTpakTy Ne 20010 o

29.06.2010 r., ceTeroil KORKYpeHTHEIR
AOCTYI

6 MaTepHaibHO-TeXHHYECKOe ODecneaente THCIHILTHHELD

VeaeGHbIe AYIHTOPHE 1A OPOBEISHHA 3aHATHI NeKIHOHHOTO THIA, CEMHHAPCKOTO THIIA,
AMA NPOBEIeHHA TPYINOBRIX H HIIHERIVANEHLIX KOHCYARTAINA, TEKYIISID KOHTPOOA M
npoMexyTOuROH  arrecTauMu, Jlad npopencHds nabopaTopHsix W npakTHdccknx  pabor
HEMOIBIYKITER  KOMOBKTepHMA  Knace (aya. Ne 4-113, 4-116, 4-117), obopyaopannsiii
CPeACTBAMM ODITEXHHKH, NPOTPAMMHEM O0ECTevenHeM, TEepPCOHANEHEIMH KOMITROTEDAMH,
00LEIHHEHHEIMH B CETH ¢ RRIXOJOM B HHTepHeT,

A}'ﬂ.HTﬂPHH OCHALIEHE! KOMILIEKTAMH YUeHHYECKOH MeDeTH, TEXHHYEeCKHMH CpeCTRAMHA
ofyueHna, CTyRamHMi IR TpeacTasnednd yuedHodl nndopamans Gonemoil ay THTOPHH,

MMomemenns A caMocTOATENBHON paboThl 0DYVUMOIMMKCE OCHALEHE KOMIRIOTEPHON
TexHuKoit, noakmouchnoli & cetw «MuTepner», M ofecnedenneM OOCTYNA B WIEKTPOHHYIO
HHpopMaIHOHAO-00patoBaTenElye  cpeny  Opockoro  ryMaHHTAPHO-TEXHONOTHYECKOo



HECTHTYTa ((pummana) OI'Y (ayn, Ne 4-307).

HanmeHoBaHHE NOMCIICHHA

MaTcpHansHOC-TEXHHMECKOE 00CCOcHCHHE

YyeOHLIE aY THTOPHHA:

- A8 POBEACHHA SAHATHH NEKUHOHHOTO
THIIR, CEMHHAPCEOTD THITH,

= JUTH TPYIMOBRE W HHIHBHTY LTRHE
KOHCYIBTAIHH;

- JUTH TEKVIUEro KOHTPOMR o
NPOMERYTOMHONH ATTECTAIHH

Yueiuad Mebent, KTaccHad J0CK,
MYNBTHMEIRITHOE 000y A0BAHKE (poCKTOR,
IKpaH, HOVIOVE ¢ BRINOAOM B ceTh «MHTepHeT)

KomnutoTepusie knaccet Ne 4-113, 4-116,
4-117

Yyuebuaa Mebens, KoMneoTepsl (29) ¢ BXOTOM B
eeth «HHTEpHETS, NPOSKTOR, 3KPaH, THUEHINOHHOE
nporpaMMHce obecneycHHe

[ToMemenue AnA CAMOCTORTEIBHOH
paboThl 0GYHAIIHNCE, 118 KYPCOBOIo
NPOEKTHPOBAKKA (BLITNOTHEHHS KVPCOBEIY

pabiar)

Yuebnan mebent, KOMOBIOTEPSI (3) ¢ BMXOZOM B
ceTh «HuTeprers 1 obecneueHneM nocTyna B
WIEKTPOHHYE HHGOPMAUHOHHO-00pA30BATENBHY )
cpeny Opekoro ryMaHnTAPHO-TEXHOMOMHYECKOTo
wHeTHTyTa (hranana) OTY, nporpammMHose
obecnedyenne

Jns npoeegerns aHATHH TeKUHOHHOTO THMA HCNOTRIVIOTCA Ccledyiome Habops
ACMOHCTPAHHOHAOGI O DEDP}T.EDBEHHE M HHI:EHG-HEI’H.H,D.I-IMI: nocoon:

- NPE3ICHTALHH K KYPCY MeKuHi
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